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Annotation

This manual has been intended for the students being educated on the
direction of 5410400 - Plant breeding and seed production of agricultural crops at
the higher establishments.

Teaching manual has been prepared on the base of working program on the
subject of general plant breeding and seed production of all agricultural crops,
department of Genetics, plant breeding and seed production of agricultural crops,
TSAU.

Taking into account expecting changes in the working program relatively to
the sizes of themes the supplementary trainings have also been added.

The teaching manual focusing on the conducting of practical and laboratory
trainings on the subject of general plant breeding and seed production of farming
crops includes the following questions: importance of crop diversities, the aim of the
trainings, necessary aids for performing trainings, conducting order of trainings,
analysis and analysis outcomes, the questions and tasks for every theme of trainings.

The themes in the manual embrace the most of knowledge to be studied on
the subject of general plant breeding and seed production of farming crops, they are

necessary for young field scientists, breeders, seed producers and farm managers.



AHHOTALUA

Ymoby kymianMa KAIUIOK XY Kamuru oy YKyB roptiaapu 5410400 - Kumiok
XY)KaJIUTH DKUHJIAPH CEJICKIUSICH Ba YPYFUWIMTH HyHanmuimm OViindya TabiuM
OJIaéTraH Tajadanapy y4yH MYJKaJJIaHTaH.

SJ’KyB kymianMa Tom/IAY, Kunuiok XyKaluru SKHHIAPU TEHETUKACH,
CEJICKIIMSICH Ba YpYFUWIMIU Kadeapacuna YMyMUN CENEKIUSICH Ba YPYFUHIIUTH
danu mapciapu yuyH Ty3wirad 2019-2020 yxkyB HuwiM MIIYM JacTypu acocuja
taiiépnanrad. Mmum mactypna KyTWIaaWraH MabiyM Y3rapuiliapHU ybTHOOpra
OJITaH XOJJIa MaB3yJap XaXMHUIa HHcCOAaTaH KylluMya MalFyjloTiap OujaH Xam
TabMUHJIAHTaH.

Kymianma VYmymuili cenekuuscu Ba ypyruuiaurd ¢aHd aMaiuid  Ba
JabopaTopus Japciapuia SKUH TYPIIApUHUHT aXaMUSATH, MAIIFYJIOTHUHT MaKCa/ly,
MaIIFyJIOTHA YTKA3WIl YYyH Kepakiid Oyiaajauran YKyB KypoJuiapu, JadbopaTtopus
ac000-yCKyHallapy Ba  MAIFYJIOTHUHT  YTKa3WIUII  TapTUONApW, TaxJIHiI
HaTWXKanapu, Xap OWp MaB3y Y4YyH CaBO/Ulap Ba TONUIMPUKIAp OWIaH XaMm
TabMHHJIAHTaH.

Kymnanmamaru wmaB3ymap yMyMHH — CEIIEKIMSICH Ba  yPYFUUJIMTH[A
YpraHuiauim Kepak OynraH Oapua OwiMMiapHH Yy3ura >xkamiaad osraH OViuO,
COXAHUHT €11 TAIKUKOTYHIIAPH, CeTIEKIIMOHEepIap, ypyFumiap Ba pepmepriap yuyH

XaM Kepakiu agaduét xucobiaHaau.



AHHOTALUA

Hacrosiiee mocoOue mpeaycMOTpeHO it CTYACHTOB, OOYYaromuxcsl o
Hanpasyieanto 5410400 - Cenexuust ¥ CEMEHOBOJACTBO CEIbCKOXO3SHCTBEHHBIX
KYJbTYP B CEIBCKOXO35HCTBEHHBIX BBICIINX YICOHBIX 3aBECICHUSIX.

YuyebHoe mnocoOue IMOATOTOBICHO HAa OCHOBE pabdodeil MporpamMMmbl IO
npeamery OOImas celekuus U CEMEHOBOJICTBO, Kadeapsl ['eHeTHka, cenekius u
CEMEHOBOJICTBO  CEJIbCKOXO3SIICTBEHHBIX  KynbTyp, Taml'AY. C yuerom
O’KMJIA€MBIX HM3MEHEHHMM B pabouell mporpaMme OTHOCHUTEIBHO 0O0beMa 3aHsITHH,
Tak)Ke J00aBJIEHBI JOMOJIHUTENLHBIE TEMBI.

YuyebHoe mocoOue, SABISISICH MPEIHA3HAYEHHBIM  JJI1  MPOBEACHUS
MPaKTHYECKUX M JIA0OpPaTOPHBIX 3aHATHH Mo mpeamery OOmas celeKknus Hu
CEMEHOBO/ICTBO, OXBaTbIBACT HIDKECIICTYIOTHE BOIIPOCHI: 3HAYEHUE
Pa3HOBUIHOCTEH KYyNbTYp, MM 3aHATHM, HEOOXOAUMBIC MPEIAMEThI IS
MIPOBEJICHUS 3aHATUHN U MOPSIO0K MPOBEJACHUS 3aHATUM, aHAIM3bI U UX PE3YJIbTaTHI,
BOIIPOCHI M 3a71a9H JIJIST KaXKJOTO 3aHSTH.

TeMbl B mocoOMM OXBaThIBAIOT MHOTO HMHGpOPMAIMU IS HM3YYCHHUS IO
MpeaMeTy oO0Immas CeleKnusi W CEMEHOBOJCTBO W SIBJISIOTCS HEO0OXOIUMOU

JUTEPATYPOU 11 MOJIOABIX YYEHBIX OTPACIH, CEJIECKIMOHEPOB, CEMEHOBOJOB U

bepMepoB.
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FOREWORD

Our republic had outlined the attaining of grain independence as one of the
prestigious challenges from the time of achieving its independence and the great
works have been implemented in this field.

Various crops of cotton plant, field and grain crops are grown in our republic.
The demands of neighboring and worldwide countries to the products of agricultural
crops are also being increased. Our government pays great attention to this field of
agriculture in order to meet the requirements in these crop products. Today, the
highly qualified and world out looking specialists are needed to manage the works
of plant breeding and seed production on the base of novel, up to date technologies.
The potential in deeply mastering of foreign languages will give them opportunity
to be competitive to world specialists in international experience and knowledge.
Including the extension of learning the principle sciences in English language would
be a great factor for youth in strengthening of the relations in science, economy and
social fields with overseas specialists in the nearest future. Such trend of
development has been specially emphasized by the decree of the President of the
republic of Uzbekistan on the number of PK-1875, dated December 10, 2012 “On
measurements of further improvement of learning foreign languages™.

The teaching manual “General plant breeding and seed production” in English
is the necessary work — book, designated for the teachers to conduct practical and
laboratory trainings for students who are taught in this group. The manual,
corresponding to the working program on science, is planned for 40 hours of
practical and 26 hours of laboratory trainings and was compiled by the specialist,
giving the lessons on the direction of plant breeding and seed production of farming
crops.

The manual has been provided with additional 6 hours trainings taking into

account of expected changes in the teaching and working programs of the subject.



1%t laboratory training.
Phenologic observations conducting in the breeding nurseries

The aim of the training. To acquaint students with the growth stages and
kinds of phonologic observations conducting in the breeding nurseries is the aim of
this training.

Necessary teaching aids: internet access to the computer information on
agricultural crops, tables on the growth stages of crops, plant herbariums, seeds, copy
books, lecture materials, pencils, and erasers.

Growth stages of the cereal crops are divided into 10 distinct developing
phases (figure 1). The main of them are:

1-Seedling growth.
2-Tillering.

3-Stem elongation.
4-Booting.

5-Awn emergence.
6-Flowering (anthesis).

7-Milk development.
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Figure 1. Growth stages of cereal crops

Observations are conducted with the purpose of defining the beginning dates
of plants’ developing phases are called phenology observations.

The period between the phases of plants varieties even belonging to one
cereal species will be different in various cereal crops. From this point of view,
observations on defining the beginning dates of these periods should be always
carried out in the uniform plot of plantation. Phenologic observations in the
plantations designed for experiment are carried out solely for various variants and
replications.



Date of the beginning of a certain developing phase is the time when 10%
of plants have entered into that phase and the time, when 75% of plants have entered
into that phase is considered as a top period of this phase. Beginning and top date of
every phase can be defined by visual way. In order to define more precisely, the
plants picked out (and marked by special tags) for this purpose are accounted.

No less than 50 plants in every farm are picked out without selection from
five places, 10 plants per place. The same number of plants is picked out from every
replication of corn or at least two variants, along the diagonal of lot area and 100
plants are picked out from sorghum experiments.

Calculations of the numbers of plants entered into the subsequent phase of
development are carried out every day or in 1-2 days.

Obtained data from field experiments promote the calculation of the periods
between developing phases and duration of every developing phase as well as to
determine the duration of the whole vegetation period of crops (table 1).

Table 1. Phenological observation of the cereal plants
Crop , cultivar , date of planting

Beginning time of phases .
E g § Seedling growth Awn emergence g’ Full ripening gm
5 . 5 |8 g 2 8
§¢ = 2 g = | & ., %
> E 8§ & = = =y 2 = |€ |2 | |5
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The table helps students to preliminary acquaintance with conducting of
phenological observation in the experimental plantation of cereal crops such as corn,
wheat, barley, rye, oat, millet, rice and sorghum. Even it can be helpful for students to
study in the conditions of class room (theoretically) on availability of full information
on the duration of vegetation phases of cereal crop varieties.

By writing freely the imaginary dates against the column of date of seed
planting every student can theoretically calculate durations of every developing phase
of crops. At this case necessary to use information from literature on the days
consisting of inter - stage durations of crop varieties.

At the time of field - experiment based on training, students have to
understand that agricultural cereal crops are differ in terms of vegetation period.
Depending on the duration of vegetation period they have distinct from each other
inter — phase period groups:

1.Early maturing (short period) varieties, vegetation period lasts up to 180
days.

2.Mid (moderate) ripening varieties, vegetation period lasts up to 210 days.

3.Late maturing varieties which need up to 240 or more days to produce
yield. These data would be necessary to the students to check their results after filling
in the table 1 at the field experiments.

The students will be able to conduct phenological observation in the certain
breeding nurseries. For example, using the table 2, they can observe and inspect
collection nursery at the stage of tillering. The blank table will help them in gathering
the samples’ data on tillering correctly in the working table and do summary (notes)
on the experimenting samples. This table can be used for other phonologic
observations too.

Table 2. Monitoring of tillering stage ( year)
Number of Days or Notes
Sam- plants Tillering stage date
ples’ Ne
Date | Date | Date | Date Date Date Date

O INOOTDIWIN R

At the end of field trainings, the students will be able to make the full
conclusion about the vegetation periods of crops. To make the conclusion about the



varieties, hybrids and etc., the students can use table 3. In this table will be written
data collected by the help of table 2. Here, the stage days in the columns of table 3

show not only the beginning of all stages but duration of every phases and whole

vegetation too. The column of notes will be devoted to the records about early or late
ripeness of observed varieties.

Table 3. Development stages of cereal crops
Varieties  [Seedling [illering | Stem Boot- Awn Flower- Milk | Wax Full Notes
or growth elongation emer- ing devo- fevelop- |maturity |(earli-
.......... g gence lep- ment ness)
ment

Tasks to review the text:
1.What aim is used table 1 and describe the result after filling it.
2.What aim is used table 2 and describe the result after filling it.

3.What aim is used table 3 and describe the result after filling it.

4.Consolidate of acquired knowledge on the base of pedagogical method of
opinion, reason, example and generalization (OREG):

1%t task. Report your opinion about the conducting of phonological stage

over the theme “Seedling growth of corn varieties” on the base of OREG method.

2" task. Report your opinion about the conducting of phonological stage

over the theme “Tillering of rye and barley varieties” on the base of OREG method.




2"d practical training.
Traits and properties of plants
The aim of the training is to study traits and properties of agricultural crops.

Necessary teaching aids: text books or lecture materials on plant breeding
and lecture note-books, plant herbariums, placates, seeds of different crops, pencils
and erasers.

Plants in nature are always subjected to changes. As a result of this,
morphologic, physiologic and biochemical differences arise between them. These
differences are used at the choosing of new varieties by the farmers and
concentrated in the process of breeding the new varieties by the side of breeders
and seed producers. The traits of plant components like ear size and density,
number of grains per ear, availability of awn, stem length, shape of leaves, size and
color of grains, characterizing varieties outlook and farm value, as well as their
effect on the properties in regard of reactions to different environmental biotic and
abiotic stresses (photo 1). The quality of new varieties is estimated by their traits
and
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Photo 1. Farmers are choosing new varieties according to the traits and
properties.

properties.

The traits of varieties refer to the outlook of morphologic features and external
architecture.

Trait or property of the plants is a unit of morphologic, physiologic and
biochemical division acts.



Any form of plants or varieties is characterized by some traits and property
complexes. The traits of plants are determined by weighing, measuring and visual
approaches.

Stem height, stem thickness, length or shortness of nodes, buds number,
largeness of ear, cobs, bolls, tubers, pods, availability or absence of ear awns and
others are involved in the plant traits (photo 2).
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Photo 2. Ear and grains of wheat plant.

Economic significance of various traits is distinguished. Some of them are the
most important, meanwhile others may be less important.

The plant traits provisionally divided into two types: quantitative and
qualitative.

The traits which can be determined by their differences with the naked eye are
called qualitative traits. For example: the availability or absence of ear awns, the
colors of flowers, the availability of peel (or capsules, skins), the shape of fruits and
others.

The quantitative traits refer to the traits which cannot be determined visually.
In this case measuring, counting and weighing are needed. For example: the number
of grains on the ear, number of kernels on in the corn cob, tuber and boll weight,
seed size, height of stem, its thickness and others.

To divide the traits of plants as above pointed out is provisional. Any
qualitative traits can be quantitatively characterized, but mostly this is not applied,
because enough precision can be achieved through visual evaluation. If visual



definition is not sufficient, the difference on the qualitative traits are marked by the
corresponding quantitative measuring units. For example, two of the wheat spikes —
when comparing the presence and absence of awn visually it can be easily
characterized. If they are from awn containing spike varieties, it would be difficult
and it needs quantitative characterization. Here, the difference between their awn
length is compared.

Beside this, usually, the traits pertaining to quantitative ones are determined
through visual evaluation. For example, the height of some varieties’ plants
characterized as tall, moderate, dwarf. The same evaluation concerning the size of
grain named as enlarged, moderate and small.

Physiologic, biochemical and technologic peculiarities of plants are called
their properties. Plants resistance to drought, winter, cold, diseases and pests,
reaction or response to light, agro technique, application of fertilizers or irrigation
are included into physiologic properties.

Biochemical properties are starch, albumin, sugar, fat, vitamins and others.

Technological properties are connected with their suitability to industrial
reprocessing techniques and others.

Traits and properties of plants characterized as phenotypic and hereditary.
Phenotypic traits can vary significantly by changing the environmental conditions
and form the new plants. Meantime, hereditary traits of plants are not subjected to
changes and retain parental traits in the progenies.

Questions for review and develop the studied material:

1.What is the importance of traits and properties of plants in agriculture?
2.Does exist any effect of ear trait on the value of new wheat variety?
3.Describe the difference between trait and property of plants?

4.How can we distinguish phenotypic and hereditary traits or properties of
plants?

5.Review over the traits and properties of cotton varieties: S-6524 and
Bukhara-102 (on the base of pedagogical method of “Resume”):

Topic: Farm valuable traits and properties of the variety of S-6524
Advantages Disadvantages

Topic: Farm valuable traits and properties of the variety of Bukhara-102
Advantages Disadvantages




3 laboratory training.

Kinds of nurseries.

The aim of the training is to get acquaintance with kinds and goals of
nurseries used in the process of plant breeding.

Necessary teaching aids: lecture notebooks, placards devoted to plant
breeding process, practical and lab copy books, pencils and erasers.

The following nurseries are essential to carry out traditional plant breeding
process on the grain crops in the Commonwealth Independent Countries:

*Nursery of collection;

*Nursery of hybridization (F;-F>);

*Nursery of selection (F3);

*1%t year breeding nursery (Fa);

*2" year breeding nursery (Fs);

*Control nursery (Fe);

*Preliminary variety testing nursery (F7);

*Comepetition variety test nursery (Fs);

*Special variety test nurseries (industrial variety tests, regional variety tests,
agro-technician study, dynamic variety testing);

*Nursery for multiplication of perspective variety seed stocks (chart 1).

Generally, breeding accessions are attracted from various collection sources.
Selection of breeding materials is conducted by the method of pedigree. And often,
because of different studies concerning them, they are involved in breeding process
at different stages. Less studied accession is attracted since the collection nursery.
Of course, the adequately and comprehensively studied material will be included in
the breeding process from nursery of hybridization.

Incorporation of desirable traits and properties of primary accessions in one
plant is the main goal of hybridization nursery. In some cases, hybridization is used
to increase hybrid progenies, in order to select necessary plant forms from broadened
trait variations ..... on the productivity, drought tolerance, cold resistance, resistance
to diseases and pest and etc.

All plants of F; are characterized as heterozygous on the major traits and the
selection of desirable plants is left to the subsequent generations (F.-F3). If the
parental forms were closely related to each other, then homozygous plant forms on
major traits have started to build up since F, generation. Homozygous plants from
combination of parental traits are established and assortment like di-hybrid and
three-hybrid crossings takes place. Hereinafter, selection and marking of lines can
be made after F, selection

Rice breeding process, depending on the order, accepted for self-pollinator
crops consists of:

*Nursery of initial material and it includes:

a) collection nursery;

b) mutants’ nursery;



Nursery for crossing
accession pairs
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Chart 1. Sequence of winter wheat breeding (by P.P.Lukyanenko).

¢) nursery of parental form pretenders;

d) nursery of hybridization;
e) nursery of hybrids F;-Fe.

*Breeding nursery;



*Control nursery and other subsequent nurseries, in most experiences their order of
continuation is similar to wheat breeding scheme (photo 3).

PhotoK3. rossing of plants in he 'nursery ofhybridizatio during the rice
breeding process.

Questions and tasks to expand and firm the mastered knowledge on the kinds
of nurseries:

1.What is the importance of collection nursery in the plant breeding?

2. What is the importance of nursery of hybridization in the plant breeding?

3. What is the task of 1% year breeding nursery (F) in the plant breeding?

4.Find out an information about the works implemented in the control and
other subsequent nurseries of wheat and add them in your synopsis.

5.Look through literature about the rice breeding process and expand your
synopsis on kinds of nurseries and works which should be done in them.

6.Consolidate of acquired knowledge on the base of pedagogical method
(OREGQG):

Report your opinion about the kinds of breeding nurseries over the theme
“Nurseries in the breeding process of oat” on the base of OREG method.




4™ practical training.
Selection of parental pairs.

Aim of the training is to study the bases and principles of parental pair
selection at the breeding process.

Necessary teaching aids: lecture note-books, placards on the origin of
domesticated plants, plant herbariums, seeds of different crops, copy-books, pencils
and erasers.

The breeder should determine in what direction of breeding he (or she) is
going to work before to start it, in order to decide the major goals in the plant
breeding. In majority cases of plant breeding, productivity, shortening the vegetation
period, quality improvement of plant products, resistance to biotic and abiotic
stresses are the major problems to be solved by the breeders. Principles of selection
parental pairs to hybridization worked out by many of scientists individually for
certain crops.

According to the principles of selection of parental forms, breeder should
choose pairs deliberately on the base of natural selection, laws of heredity and origin
of domesticated crops by Ch.Darvin, G.Mendel and N.I.Vavilov (figure 2).

\ -~ ~ —) il 4 - -~
“,v_._/__\,.__v.v_\_/..-

Hybridization occurs when inbred parents are
mated (cross pollinated)

Creates a heterozygous individual
- Benefits
Increased heterosis (vigor) in F; generation
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A. P » Plant vigor
Inbfed A Inbred B Hybrid
Figure 2. Progeny impacts in the result of hybridization

Breeder must comprehensively study available initial materials, to find among them
the samples, which have desirable traits and properties and then, after self- crossing
for getting homogeneity, to attract them to purposeful hybridization. Along



this it needs to keep in mind that all desirable traits and properties of parents do not
impart (or transferred) to progenies.

Hybridization is considered as a complicated process on forming the new
organisms by development of genotype under the effect of endless external
environmental variations.

Today, the breeders on the base of regional growing peculiarities, particular
theory of trait inheritance in the hybrids, heredity principles of population have
worked out the below listed rules of parental form choosing:

-on the ecologic-geographic base;

-0n crop components structure (photo 4);
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Photo 4. Setting of fruit components on cotton plant.

-to choose female or male parent sample on the base of combination ability;
-to select pairs depending on the durability of vegetation period;

-to select parents for hybridization according their resistance to diseases and others.

The method of parental pair selection on the base of ecological-geography has
been worked out by I.V.Michurin. According to his experiments, directed to enhance
the winter resistance, he selected maternal pair from cold region conditions and
paternal was selected from the local variety with good quality and high productivity.



This combination of parents has helped him to manage the dominancy of winter
resistance inherited from paternal variety in the progenies of hybrids.

Selection of parental pairs in regard of region, where the plant breeding works
are carrying out, is conducted differently. Because, depending upon difference of
various climatic conditions, the yield components of crops have either the different
importance. For example, productivity of cotton plant in the typical soil conditions
is particularly determined by the enlarged size of bolls, while in the condition of
salinity it determines by the number of small bolls (photo 4).

Which one taken as the maternal pair in the hybridization has a vital
importance in the forming of the new plants. Because, the result taken from crossings
in different direction of combinations (A x B or B x A) between two parents varies
notably. In the report of V.S.Pustovoit, famous breeder of sunflower, it was
underlined that the oil production per hectare will be different in the consequences
of direct and indirect hybridization between parental pairs’ combinations. Such kind
of behavior in regard of inheritance of traits is explained by the combination abilities
of selected pairs.

Questions and tasks to consolidate knowledge on the principles of
selecting parental pairs:

1.How would selection of parental pairs affect the plant breeding?
2.Why is hybridization of plants conducted?
3.Why hand hybridization is bad for you?

4.Describe selection of parental pairs depending on the durability of
vegetation period and point out the rule which gives the best outcome.

5.Find out the features of semi wild accessions of domesticated plants to
promote the increase of growing varieties resistance, susceptibility to diseases in the
result of selecting and including them in hybridization.

6.To firm mastered knowledge on the base of pedagogical method of “Thick
and thin”.

Questions of “Thin”
What is maternal plant?
Which parent is best for you?
Which parents are bad for you?

Questions of “Thick”
How is parental pairs selected?
Does paternal plant affect positively to
form disease resistance?

What

How would wild species affect to select
parental pairs?

Is there any variety in your region best
to parental form for improving your
crop?

IS productive component of
parents?

Which properties are important for
maternal parent?




5™ laboratory training.
Determination of seeds’ planting rate.
The purpose of the lesson. The students learn calculation of planting rate and

how to convert the kilogram of grain into million units. Besides, they will estimate
the number of seedlings per hectare.

Necessary aids for training: lecture note-books, practical copy-books, seed
planting instructions, seeds of different grain and grain-bean crops, seed scales,
pencils, rulers and erasers.

Precision of calculation is needed at the time of determination of planting seed
rates. Because, every crop has its special rate of seed for planting. And in addition
to this, seeds of agricultural crops have various morphologic performances (photo
5).
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Photo 5. One of the ed dIIs designated to plant seeds of grain op.

Some corrections are needed to do over the accepted weight rates of certain
crop’s seeds because of their current vitality (germination percentage) and necessary
to take adjustment at the time of planting. The seed drills also needed to be adjusted
solely to the certain varieties of crops. Defining the seeding rate on the base of
million seeds per hectare is used throughout the world. In the condition of
agricultural industry, million seeds at the seeding rate are to be converted into
kilograms. The following formula is used for this intention:

K=M x A/1000; M=Kx1000/A
In this: K — seeding rate;



M — seed number in million units;
A — weight of 1000 seed units.

If, there was recommended seeding of 3 million barley seeds (photo 6) per
hectare with 40 gram of 1000 seeds’ weight at the 94% of germination. The seeding
rate per hectare in kilograms would be:

K =3 million x 40 / 1000 = 120 kilograms.

In view point of germination ability of seeds, below founded amount of seeds
Is sown per hectare: 120 x 100/ 94 = 129 kilograms.

Here, the amount of germinating seeds per hectare will be:
M =129 x 100/ 0,040 = 3,23 million.
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To define germination in the seed stock plot has either an important role and
this index is determined as presented below.

For example, seeding rate of barley is 140 kg\ha, weight of 1000 seeds is equal
to 56 grams, germination of seeds in the condition of lab is made 98%. In this, the
amount of germinating seeds per hectare makes:

140 000 / 56 = 2,500 000 seeds totally and at germination of
98%, it will be: 2,500 000 x 98 / 100 = 2,450 000 units of seedlings per hectare.
And every m?of land will have 245 units of seeds planted or in the weight it makes:
245 x 56 /1000 = 13,7 grams.



So, planting rate of seeds for experimentation in the conditions of field or
green houses is fulfilled on the base of established recommendations on seeding rates
to certain crops. Number of seeds per square meter or hectare and expected seedlings
per unit of area are easily can be calculated on the bases of weight of 1000 seeds and
germination ability of seeds identified by lab analysis.

Questions and tasks for consolidation of learned knowledge:

1.What seeder of crops is used in your farm?

2.Does the kind of seeder affect the quality of seeds planting?

3.What is seeds’ planting rate?

4.How would the quality of seeding affect the productivity of crop?

5.Determine the expected amount of seedlings of rye per square meter and
hectare with the available data of: recommended seeding rate — 160 kg/ha with 25,5
grams of 1000 seeds weight and germination of 95%.

6.Calculate the planted seed rate of oat variety Dustlik per hectare according
to the density of plants per square meter? Available data: weight of 1000 seeds
makes 32,5 grams, lab germination is equal to 98%.

7.Train your knowledge development via answering the questions according
to the method of “Blitz question”

1.Can you determine planting
rate of alfalfa and how?

2. Can you determine planting
rate of sorahum and how?

~

Answer in briefly, correctly and
precisely!

Who can aid something new and enrich the
answer?




The 6™ practical training.
Hybridization in the plant breeding and study of their kinds.
Study of hybridization between plants in the process of plant breeding and
the ways of hybridization the is aim of this training.
Necessary aids to conduct this training: lecture note-books, practical
copy-books, plants with flowering buds and crossing kit which involves us, fine

pointed scissors, forceps, washing tanks, a small elegant brush, crossing bags, tags
and labels, ties, pencils and erasers.

Bred varieties of agricultural crops drive from natural populations by the
method of selection, characterize their productivity, quality of product, resistance to
lodging and biotic stresses at the variation of parental potentiality. New variety with
the traits beyond parental varieties’ variation can only be evolved in the result of
hybridization between the varieties (photos 7 and 8).

Photos 7 and 8. Breeders conduct crossings of sorghum and corn plants.

Hybridization is divided into two groups: natural and artificial. Natural
hybridization is happened everywhere. Plants, growing side by side, cross each
other, freely forming natural hybrids. This process occurs not only between plants,
belonging to one species, but between plants of different species too.

That is why, LV.Michurin, famous Russian breeder, underlined that
hybridization is the mighty method of plant breeding. So, a new organism, arising in
the result of crossing, is called hybrid. Hybrid organisms possess by genetic
properties of organisms which took part in the crossing. Step by step artificial
hybridization has become a leading method of plant breeding and it promotes to
create new initial material for breeding works. Breeder brings the desirable
properties of parental organisms into one organism by the way of its hybridization
and on the base of this he achieves of new accessions development.

Hybridization of plants cannot be considered as the simple joining of traits
and properties in the plants. This is a process of recombination and transgression
(gathering of polymer genes) on the base of formation of new accessions. Due to the



complicated course of generates formation the possibility of forming of new
accessions with radically new qualities has born. For example, it can be observed
that winter forms of barley appear from the F, hybrids of two spring barley varieties
crossing (N.1.Vavilov).

Currently, the most of growing corn crops in the republic of Uzbekistan and
around the world are characterized by their hybrid origination. They present
diversities of many varieties belonging to popcorn, sweet corn and flower corn. Their
seeds must be generated each year. Commercially growing corn plants are hybrids
of two and more inbred lines. Since corn is an open pollinated crop, pollination in a
field will be random and unpredictable. But the positions of male and maternal parts
of corn plant inspire with hope the breeders on future working out of the ways for
industrial getting of mass, deliberately directed hybrids (photo 9). It has enabled to
the agricultural industry to enlarge corn plantation with cheap hybrid corn seeds.

Photo 9.  Corn hybrid production technology in the industrial scale.

In the condition of lab class, we can practice artificial hybridization by the
help of flowering plants. We have crossing kit which has sharp scissors, forceps,
brush, crossing bags, ties, tags and pencils.

This will be lab-made artificial pollination leading to simple hybridization.
So, we are going to conduct an artificial pollination and for this we are going to take
the F; generation. This process begins with taking of pollens from selected flower
by the help of brush and their application on stigma of the other plant’s flower. This
flower should be emasculated prior to pollination. Emasculation is the removal of
stamens from the second flower. It should be done very carefully with forceps,
without damaging the female reproductive organs, to prevent self-pollination. Then
the pollens taken from the first flower are applied on the female part of the second
emasculated flower.



Now, we carry out bagging of the flower which was artificially pollinated.
The bag prevents from random crossing of the flower with other flowers. The next
work is tagging and labelling of the flower. Tagging is done to record information
on this pollination. Records consist of: name of the second — female plant, and male
plant also, date of hybridization and date of emasculation.

The questions for consolidation of information on
hybridization:

1.What is hybrid?

2.Can you explain the process of industrial corn hybrid seed
production?

3.Does artificial hybridization effect on the development of
agriculture?

4.Does hybrid crop effect impacts of quality commodity
production?

5.What kinds of sub-methods of hybridization do you know?
6.Why hybridization is used in the plant breeding?

7.0n the base of pedagogical method “Debate” organize question
and answer exchange with your friends about studied material.

Hybrid crops grown in

Uzbekistan \
Hybrids of corn and triticale

Discussion the opinions

expressed by student or students \
/ Expert inferences

Sums up on the base of opinions
pronounced in the debate




The 7™ laboratory training.
Crossing orders in agricultural crops.

The aim of the training. To study the crossing (pollination) orders on the
example of one agricultural crop is the aim of this training.

Necessary teaching aids to conduct this lab training: corn plant
herbariums, immature and mature cobs of corn, scissors, forceps, brown paper bags,
small white glassine bags, permanent markers, sturdy staplers, small blunt knives,
aprons and a pencils.

The agricultural crops significantly differ on the formation of reproductive
organs (female and male flowers) and biology of pollination. In some of them, like
cereals and cotton, formation of reproductive organs takes place in every flower
while in corn, sorghum they are forming separately in various parts of one plant
(photo 9). They are open pollinated crops and their pollination in a field condition
will be random and unpredictable.

The male flower (scientifically it calls as tassel) of corn is formed at the top
of plant and produce pollens. The anthers of tassels are started to produce pollen
grains as they emerge from the glooms. They dry rapidly and disperse by the help of
wind and flying insects (photo 10).

The female flowers of corn plant produce seeds. They can be seen on the

Photo 10. Corn cob unsheathed from its glooms.

side of stem, between leaf and stem. It calls an ear. Each plant can form several ears.
From the top part of every ear grows a long specialized stigma called silk. These



stigmas consist of several hundreds of tubes and each one leads to a single egg. Each
egq after fertilization grows into an individual maize kernel.

Acrtificial crosses can be done easy by the help of means, listed in the necessary
aids. The order of crossing in the corn breeding consists of the following successive
works:

1.To inspect the availability of rain resist brown paper bags to collect pollen
from tassels.

2.To inspect the availability of rain resist white glassine bags to protect the
silks from foreign pollens.

3.To examine readiness of permanent marker, sturdy stapler, knife and apron.

4.Ear silks are the first to emerge and these silks must be protected from
foreign pollens (photo 11). In the field condition, this is done just after the blade of
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Photo 11. Protection of silks by the white bag.

the leaf on front of ears will be pulled downward. Open the white bag and slip it over
the silks to keep pollen from falling on the silks. Here, if the silks are too long, you
can speed up the process by cutting off the tip of silks and husk with your knife.



5.Check the tassels. Anthers of tassel are gradually beginning to make pollens.
But some of them still waiting to emerge and produce fresh pollens. Active pollen
shed happens only for a few hours in a day. Collecting of the pollens is done by
putting the pollen bag over the tassel (photo 12).

N

Photo 12. Technic assistant puts on the pollen bag over the tassels.

6.Do not confuse, brown tassel bag must be clearly labelled with the name of
female plant receiving the pollen is put on the top and the male underneath.

7.Place the bag over the tassel, fold in half at the bottom and up from the
bottom diagonally. This work helps you to keep the pollen in the bag and prevent
from falling out.

8.Before taking off the bag the next morning, hit it several times to release the
pollens from all anthers. Then remove the tassel stable and take the bag off, without
letting the pollens fall out of the bag.

9.In order to pollinate the silks remove the white bag from the ear. And dump
the pollens keeping in the brown bag on them. Place the labeled tassel bag over the
ear and staple the corners together on the other side of the stalk, leaving a little free.
This will allow room for growing ear (photo 13).

10.Now, you have finished with your crossing works. Pull off the plants with
labelled bags when ears fully matured and set seed. Then these plants set somewhere
to dry.

Industry scale of corn hybrid producing technology has seed drying facility to
make this process go too faster.



Controlled or artificial crossings (pollinations) in other crops are also done in
general similarly to above listed hand works excepting some of the differences
depending on flower structure and shape. You can remember the morphology of
flowers like sorghum, cotton, wheat, rice, peas, common bean,

Photo 13. Dumping the pollens from brown bag on the silks of maternal plant.

alfalfa, tobacco. Their flowers have some morphologic and structural distinguishes
and that is why special crossing approaches to them will be used.

The questions for consolidation of the mastered knowledge:
1.What parts of plants are called reproductive organs?

2.Can you describe the works on corn crossing in order?



3.Do other crops’ crossing differ from corn crossing and why?

4.Does crossing affect the product quality of agricultural crops?

5.What are anthers or pollens of the plants?

6.Do agricultural crops have differences on the artificial crossing?
7.What advantages or disadvantages have natural and artificial crossings?

8.Improve your knowledge over the studied material on the base of
pedagogical method “Problematic situation”.

Problems related of sorghum, cotton and alfalfa hybrid introduction.

Incompatibility of pollens

Selection of parental plants
and methods to pollination

Natural or

Hand crossing

Deficit of working assistants, great demand to
instruments and crossing Kits: mature cobs of corn,
scissors, forceps, brown paper bags, small white glassine
bags, permanent markers, sturdy staplers, small blunt
knives, aprons, and registers leading




The 8" practical training.
The difficulties in hybridization and methods to overcome them.

Aim of the training. The students will acquaint with some difficulties of
constrain fertilization in the process of plant hybridization and study the ways to
overcome these difficulties.

Necessary teaching aids: lecture note-books, practical copy-books, pencils,
rulers and erasers.

Hybridization (pollination) is the process of interbreeding between the
individuals of one variety, different species (interspecific hybridization)
or genetically divergent individuals of the same species (intraspecific hybridization).
Development of plants let it be in the natural habitat or under controlling fields of
breeders, accompanied by the exposing to cross pollinations. The most of cross
pollinations occur in plants which have open flowers like flax (photo 14), sunflower,
ambary,
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Photo 14. Flowers of one flax varieties.
sorghum, maize, alfalfa and cotton plant.

The broad variation of offspring in the hybridization is essential for choosing
the desirable genotypes. This variation can be occurred as a result of different species
(interspecific hybridization), genetically divergent individuals of the same species
(intraspecific hybridization) or remote species. Variation in regard of farm valuable
traits and properties means a lot of new accessions. They make initial material
extremely enriched for plant breeding. They have possibility to give guaranteed
chance in separating resistant forms to diseases and pests, well adopted to adverse



environmental conditions of hybrid population. But in this process, scientists often
remark a lot of constraints resulting in not crossing or extreme difficulties of crossing
between remote species and infertility, sterility of taken progenies. Beside this, the
seeds of taken hybrids have low indexes of field germination. The limiting factors
are:

1.Self-incompatibility.
-Pollen will not germinate on genetically similar individuals;

-Promotes outcrossing (figure 3).

Pollen

Stigma

Style

Pollen
tube

Ovary /4

515,

Figure 3. Self —incompatibility occurring in the flowers of cotton plant.

Biological and physiological unfitness of liquids around the pollen tubes is
the major reason of incompatibility in the interspecies hybridization.

2.Hybridization of distantly related species usually problematic.
-a few or no seed produced,;
- recovered hybrids are often sterile.

Here, can be observed, that pollens of genetically dissimilar accession will
not grow normally on the stigma of other accession. Often, because of slow growing,
the tubes of pollens are not able to rich the ovary to fertilize the egg cell. Some of
them can grow until the egg cell and even fertilize it but the further development
fails. This is one of the main reasons leading to above mentioned problems.

3.Hybridization between two species of the same genus usually takes
place by sexual fusion. Itis usually used to transfer desirable genes from wild species
of plants to cultivated species. The progenies of such interspecific crosses may be:



-fully fertile;
-partially fertile or
-sterile.

Non-crossing of two different species is the result of unfitness of their
gametes to each other on genotype, physiology and structure. In general, it is not
easy to get offspring at these crossings.

Various factors cause the sterility of offspring in the intra-species and genus
hybrids. The main of them are:

1.Breaching reason in the cell division at the process of sexual cells
formation by non-similar nucleus and cytoplasm.

2.Influence of inhibitory genes on the development of male and female parts
of flower.

3.Negative effect of chromosomal structure differences on the conjugation
of chromosomes at the meiosis division. Sexual process is progressively destroyed
when crossing has been done between accessions with different number of
chromosomes. Because, half of chromosomes will not be able to find their pairs at
the time of conjugation and they randomly distribute to girl cells at the end of
meiosis division. This results in formation of different chromosome numbers in the
gametes.

How to overcome the incompatibility?

Some methodologic ways to overcome the partial or fully sterility of
offspring have been worked out by the native and foreign genetic scientists and
breeders. They are:

1.Using of colchicine to form amphidiploidy (homological chromosomes)
which restores the fertility.

2.The second way of overcoming the offspring sterility can be hybridization
of protoplasts. Here, protoplast fusion technique helps greatly in the fusing of nuclei
of 2 genetically separate species. And by using of this technique can be decided
another problem, still more difficult transferring of foreign genes responsible for
desirable traits and properties like resistance to environmental stresses.

3. The next way of overcoming sterility of progenies is connected with
upbringing of parental accessions in a certain condition. This method was developed
by the famous Russian scientist 1.VV.Muchirin. The meaning of this method consists
in grafting the stalk (young wood) of sterile hybrid on the branch of parents. The
hybrid becomes fertile under the effect of stock stalk (figure 4).
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Figure 4. Grafting view of hybrid stalk on the cleft of parent branch.

4.Pollination of hybrid flower with the pollens taken from parents. Mostly,
the pollens of hybrids of the first generation are inactive. Thus examples can be
observed in the intra-species hybrids of cotton plant and tobacco. Method of mixed
pollens has Dbeen elaborated to solve this problem successfully.

5.Backcrossing of parents can be another way in the overcoming of crossing
difficulties. This is an alteration of combination order (maternal plant x paternal
plant) in the hybridization, if the pollens, applied on the stigma of foreign flower,
grow restricted. For example, the normal seeds are not produced in hybridization of
rye and wheat by this order of combination. It should be changed if the wheat is
taken as the maternal plant, the hybrid will have fertile seeds, let it be a few amount.

According to the foreign experiences there are such mechanisms as
suggestion to promote cross pollination (from internet). They are:

1.Separate male and female plants.
2.Separate male and female flowers on one plant.
3.Anthers and stigmas developing at different times.

4.Structural adaptations to reduce self- pollination (position of anthers and
stigma).

5.Incompatibile mechanisms to prevent fertilization (affects pollen tube
formation).

The questions for improvement of acquired knowledge on producing of
fertile offspring from closely related and remote species in hybridization:

1.What is the incompatibility between pollinations?

2.What factors are the main reasons in partial or fully sterility of hybrids?



3.How can be overcome the sterility of hybrids in intra-special
hybridization?

4.What is the merit of 1.VV.Muchirin in overcoming the sterility of closely
related species hybrids?

5.Did you do any attempt to graft trees?
6.Could you get the best results in the consequences of grafting?
7.Is there any advantages of progenies taken in the result of grafting?

8.Carry out the training over the method “Working in the small groups”,
pedagogical method to consolidate studied material.

Implementation of wood grafting between remote species of cotton
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The 9" laboratory training.

Individual selection orders in agricultural crops.

The aim of the training. To study individual selection, its orders,
importance in the plant breeding and kinds of individual selection is the aim of this
lab training.

Necessary teaching aids: lecture note-books, lab copy-books, internet
access and placates dedicated to individual selection schemes of different
agricultural crops.

Two methods of selection (individual and massive) are employed in the
applied plant breeding. Each of them is carried out in various appearances depending
on the kinds of crops (cotton plant, wheat, corn, alfalfa), flowering biology (self-
pollination and cross-pollination) of plants, objects of plant breeding (single or
multiple) and also erudite skills of breeders.

The seeds of every plant are propagated and the grown progeny of
plants will be evaluated during the next several generations. Particularly, individual
selection can be a basic at these breeding processes. Owing to this, an opportunity
to test the transferring possibility of genetic qualities of some individuals is created.

Creation of historically known variety Tashkent-1 may be shown as
one of the remarkable examples relevant to the importance of multiple individual
selection in the process of cotton breeding. This variety was evolved by the well-
known cotton breeder S.M.Mirakhmedov (photo 15) and it gave the beginning of
the fifth strain changing (since 1971) in the cotton growing. The variety had been
developed in 1969 by the continuous individual selections of wilt resistant plants
from (F3) backcross hybrid populations of S-4727 and wild G.hirsutum L.
ssp.mexicanum var.nervosum (Watt) studied in the wilt infected backgrounds. Due
to high wilt resistance, this variety at its time had occupied more than 1 million
hectares throughout the cotton plantations of the former Soviet Union via replacing
all grown wilt prone cotton varieties.

Population is artificially divided into family and lines at the course of
individual selection.

Individual selection had become scientifically substantiated, main
method of plant breeding, after the theory of VV.loganson, on the idea about genotype
and phenotype and either transferring of traits in populations and pure lines to
progenies in the turn of XX century.

Primary selected seed stock plant is examined on genotype for several
years. Genotypes of unfitted, randomly selected plants are rejected. Hundreds of
progenies selected, planted and tested at different successive years of similar
condition at the process conducted by the method of individual selection. This
facilitates breeders to identify differences between hereditary (genotypic) and non-
hereditary (phenotypic) variations and on the base of this an opportunity to pick out
the best progenies and multiply their seeds are appeared. At this, the amount of
primary selected seed stock plants has become 2-3 thousand depending on the
amount of initial accessions, variable nature of population, work conditions and
capability of breeder.



Single individual selection may be employed in the works conducting
on self-pollination of plants. Natural populations, hybrid and mutant populations are
taken as the initial material for implementation of selection.

Photo 15. Plant breeder, laureate of State Prize S.M.Mirakhedov marks out
the best individual plants with desirable traits for selection, 1985.

The progeny of one seed stock plant selected from natural population or
varieties is called a line. The progeny of one elite plant selected from hybrid
populations - family and progeny of selected plant from mutant populations -
mutant line.

The order (sequence) of single individual selection conducted in the
experimental plots of self-pollination plants constitutes the following breeding and
seed production activities (chart 5):



-the first year, the best plants are selected out of initial population. Sum total
of every plant on valuable farm-biologic traits is evaluated at the laboratory and
some of them do not meet the requirement, they are rogued,;

-seeds of all remained elite plants are sown one by one in the nursery of the
next year. Here, poor families (lines) are rejected, the best families are remained for
selection. Every line, planting in the breeding nursery, gets a certain numeral
number. It passes through all successive stages (tests and multiplications) under this
number. All these lines (families), until they get the end of the trial, are called
numbers;

-the best numbers, selecting in the 3 year from 1% year breeding nursery,
are planted in the 2" year breeding nursery, mostly best numbers are planted in the
control nursery (CN). Here, the poor numbers are also rejected, the best ones are
selected. The best ones in this sequences are passed further, through preliminary
variety testing (PVT) field, from this to competition variety testing (CVT) field,
variety testing in the different zones (VTZ) and then to state variety trial (SVT).

At the time of tests, the seeds of most performed numbers are either planted
in the fields of preliminary multiplying (PM) fields and their seed production works
are getting started.

Carrying out of individual selection in the hybrid populations of self-
crossing plants takes place quite differently. The difference is associated with the
emergence of segregation in the progenies of selected elite plant. That is why, correct
decision of the question on defining the generation, since what to begin with in the
individual selection is essential in the successful plant breeding.

Individual selection is more complicated and more labour-intensive in
comparison with massive selection. The new variety, developing by plant breeding
method of individual selection, is originated from one selected elite plant. It is
obvious, that the period of time to be lasted during the breeding and seed multiplying
process depends upon the amount of seeds produced by selected elite plant.

Individual selection in the cross-pollinated plants. Due to
continuous process of cross-pollination and segregation occasions, it takes place
in the cross-pollinating plants like cotton, maize, flax, sunflower, tobacco, some
beans, buckwheat, safflower, ambary and alfalfa. It is impossibility to create new
variety as a result of single individual selection. Consequently, a large number of
individual selection is to be used in the breeding process of such crops. At this,
individual selection is repeated until selected elite plant will be achieved as a
desirable perfection. In some cases, this process turns in an eternal continuation.

In 2017, seeds of 16 cotton varieties have been commercially planted
throughout the republic of Uzbekistan. They are: Namanghan -77, Sultan, Bukhara-
102, An-Bayaut-2, Andijan- 35, Omad, S-4727, Andijan-36, Parlog-1, Khorezm-
150, Beshgakhramon, Andijan-37, Porlog-2, Chimbay-5018, Namanghan-34 and C-
8284. From them: Namanghan-77, AN-Bayaut-2, Omad and Khorezm-150, were
released by the method of individual selection.



The variety Namanghan-77 has been developed by the breeders
Vad.Avtonomov, M.Saidakhmedov, A.Shermatov and A.E.Egamberdiev. It was
evolved by individual selection from natural hybrids of the variety S-6526 at the
Kizilravot experimental plot of Uzbek Cotton Breeding and Seed
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Production Scientific Research Institute (CB&SPSRI). The variety was included
into the state register since 1994. The precocity is equal to 120-124 days.

Questions and tasks to firm the mastered knowledge on using of
individual selection:

1.Why there exist many kinds of individual selection?
2.What is the main importance of individual selection?

3.How individual selection can be used in the progenies of hybrids
obtained from self-pollinating and cross-pollinating crops?

4.What varieties of cotton plant were developed by the help of individual
selection?

5.What individual selection was exploited in the developing of varieties
Sultan, Bukhara-102, An-Bayaut-2, Andijan- 35, Omad, S-4727, Andijan-36,
Parlog-1, Khorezm-150, Beshgakhramon, Andijan-37, Porlog-2, Chimbay-5018,
Namanghan-34 and C-8284, Namanghan-77, AN-Bayaut-2, Omad and Khorezm-
1507

6.Find out the kinds of individual selection used in the plant breeding of grain
crops and make a brief report.

7. Find out the kinds of individual selection used in the plant breeding of
field crops and prepare a brief report.

8.Consolidate of acquired knowledge on the base of pedagogical method
of opinion, reason, example and generalization (OREG):

1%t task. Report your opinion about the conducting of phonological stage
over the theme “Individual selection of elite plants” on the base of OREG method.

2" task. Report your opinion about the conducting of phonological stage
over the theme “Repeated selection of elite plants” on the base of OREG method.




Thel0™ practical training.
The methods of evaluation of plant breeding material.

The aim of the training. The main aim of the training is to study the
approaches of evaluation of plant breeding material.

Necessary teaching subjects: lecture note-books, plant breeding schemes,
copy-books,

All kinds (numbers, varieties, collection samples, semi-wild accessions,
hybrids) of selected elite plants at the breeding process are called breeding material.
Evaluation of breeding material means taking into account of farm —biologic traits
and properties characterizing the farm importance of one of varieties or numbers. In
general, breeding material is compared with widely planting — standard (control)
variety of this crop or initial material. Parental pairs for hybridization is selected on
the base of information taken from evaluation of breeding material and also on this
base selected or rejected elite plants and hybrids (photos 16, 17). Productivity and
quality of product are the main indexes for characterizing

Photos 16, 17.  Assignment of control and experimental accessions in
plant breeding plots.



breeding materials. But, at first these indexes are very complicated, because they
are characterized through summarizing some simple traits and properties and the
second, under the influence of the growing condition they may be subjected to
considerable alterations. Therefore, the breeder must intelligently evaluate the
confusing reasons of alterations and differences arising in the desirable traits and
properties of the breeding materials. This procedure on evaluation of breeding
materials proceeds on every coming year in the initial accessions and breeding
nurseries (chart 6). They are: productivity, resistance to cold, drought, diseases,
smut, pests, fitness to care by mechanical machines and harvesting of crop,
resistance to lodging and product quality.

Lab, field and green house methods are applied in evaluation of breeding
materials during the breeding process. Using one of them depends on the kind of
experiments and directions of research in which can be taken expected result, enough
in estimating of the studied materials.
Productivity evaluation. The yield gained from one plant refers to its productivity
and the yield brought together from a certain area is called the yield per unit of area.
The yield of crops pronounces of plants’ productivity and plant stand density. So,
plant productivity is one of the two main indexes defining the variety’s yield per unit
of area (photo 18).

Photo 18. Plants of rice and their panicles.

Evaluation of breeding material on the productivity at the initial stages of
breeding process can be possible only in the selected individual elite plants and in



their progeny hybrid plants. Because, they are cultivated in the registered single lots
of a plot. The ultimate productivity of every plant of cereal crops is determined by
summing up their average number of grains per panicle and weight of 1000 grains.

Evaluation of resistance to cold. Resistance property of winter crops has a
great farm importance because of partially or even, some of years fully loosing of
plants taking place at the period of over wintering. Here, genetic non-resistance of
growing varieties is the main reason of possible plants’ lost. Various methods of
evaluation are used in order to define the difference of cold resistance within
different breeding numbers and varieties and then (by their help) select
significantly resistant accessions.

The properties of plants can be evaluated by the direct or indirect methods.

Evaluation method of breeding material’s resistance to cold in the conditions
of field. There are several sub-methods: a) visually measuring evaluation. At this
evaluation, the breeder passes across the field in spring and examines the plants and
defines the thinning degree in the result of this extermination. Every lot or nursery
is marked by five score sequences depending on their thinning degree. The highest
score 5 is given to the lot where killed plants were not visually noted in it. The lot
with a few Killed plants is marked with 4 score. The half of plants were killed — 3
score and more than half and almost all correspondingly -2 and 1 scores. This
evaluation is considered as relative one. Therefore, evaluation of nurseries must be
done by one researcher. The other evaluation sub-methods are: b) accounting up the
numbers of alive and killed plants in spring by the using of three 0,17 m? land
samples per breeding material; ¢) taking 3-5 samples of land constant squares of 20-
30 cm long, 12-15 cm width and 10-12 cm of depth. This is the most precise
evaluation. Every sample must content at least 15 plants.

Indirect evaluation includes: sugar content and speed of ATF formation.

Drought resistance of plants has a complicated nature and involves in
anatomic-morphologic properties of water steam evaporation speed forming plants,
dehydrate of cytoplasms, concentration of salt compounds, physiologic tolerance of
plants, growth and development of biologic properties.

Drought resistance of plants is presented in three appearances: soil drought,
air drought and mixed.

Direct in the field, artificial condition and indirect evaluation methods are
employed to evaluate plants’ drought resistance.

Evaluation of disease resistance. Diseases of agricultural crops like rust of
wheat and oats, wilt of cotton, smut of corn and sorghum (photo 19) are extremely

destructive ones and cause a great damage to the productivity and product quality.



Developing of resistant varieties is a very complicated process, because of
rapid increase of disease spreading agents and extended diversities of race structures.
For example, rust disease has more than 350 and smut has 20 races. In spite of these
they can change simultaneously their adaptability to new varieties due to mutations.

Resistance of plants associated with their morphologic-physiologic
peculiarities. Apart from this, resistance of plants can be explained by the differences
in developing stages of plants and pathogens. Biochemical properties of plants are
not exclusion.

The special tests by manual infection (inoculation) of disease causing
pathogens are employed to evaluate the resistance of breeding materials. For this
purpose, there will be laid out intended nurseries.

Natural infection of plants may be attained by the using of the following
methods:

1)  To plant only one crop year by year in order to collect a lot of
disease pathogens.
2) To

Photo 19. Extended infection of sorghum with smut.

3) To plant of testing material among strongly disease prone
varieties.
The necroze spots on the leaves of cereal crops are distinct signs of rust

infection. So, this phenomenon (photo 17) gives good opportunity to evaluate
resistance of plants in the field conditions (by direct method). This will have done
by recording the number of infected plants relatively to total number of plants.



Similarly, the tests will be conducted on the brown and yellow rust diseases. Here,
the percentage of infected area of leaf can also be taken into account. The degree of
infection is marked by 5 scores. If, there is not any spot signs it marks by “0” score.
1 score is given to the leaf possessing by weak spot. And so on marking continued
up to 4 score with leaf, the most part of which is covered with rust spots.

Resistance to lodging. Resistance to lodging is tested and evaluated by the
methods of field (direct) and in the lab conditions (indirect). In the field condition it
uses 5 score evaluating system. The “5” score is given to the plot, where the plants
do not show any appearance of lodged plants. Slightly lodged — “4” score, and so on
“1” will be given to the part of plot, where the plants have massively lodged outlook.

Questions to review the studied material:

1.What is the breeding material?

2.Why the resistances of breeding accessions are evaluated?
3.What methods of evaluation are used in the breeding process?

4.Can you describe the consequences of growing disease and lodging prone
varieties?

5.Does evaluation of breeding material affect the productivity of crops?
6.What is the advantages of lab evaluation of breeding materials?
7.What is the disadvantages of evaluation in the field condition?

8.Review over the traits and properties of cotton varieties: S-6524 and
Bukhara-102 (on the base of pedagogical method of “Resume”):

Topic 1: Evaluation of breeding material in the special conditions
Advantages Disadvantages

Topic 2: Evaluation of breeding materials in the artificially subjected to the
disease infecting pathogens
Advantages Disadvantages

Topic 3: Evaluation of breeding materials in the field conditions
Advantages Disadvantages




The 11" laboratory training.
Massive selection orders in the agricultural crops.

The aim of the training. Mastering of massive selection in the breeding
process of agricultural crops by the students is the main aim of this training.

Necessary teaching aids. Lecture note-books, lab copy-books, placates with
schemes of breeding process, pencils, rulers and erasers.

Massive selection is a simultaneous selection of the best (elite) plants from
initial population which have traits totality similar to newly developing variety
(photo 20).
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Photo 20. Breeder (third on the clockwise) and his inferior collea
discuss massive selections techniques.

Remarked plants’ groups in the breeding nurseries for mass selection,
repeatedly inspected and some of them returned, off-typical plants prior to harvest
are eradicated and removed from the breeding plots. After that, selected plants in the
nursery are harvested together according to the number of the nursery pointed out in
the field register. At that time all selected accessions named after their numbers and
their pods and seeds picked out mostly manually and placed in the family sacs with
numbered tags similar to the numbers in the harvesting register. Then, they are
subjected to drying in the area with sacs or free of sacs. Dried crop of seeds is
exposed to cleaning and transferred to the lab analysis.

Grain performance (outlook variation), appearance (color uniformity) grain
filling and health are evaluated visually and through weighing, measuring by special
lab equipment and instruments.



Some massive selected numbers with off-type grains and defects on above
mentioned traits are repeatedly rejected in the result of lab analysis. So, the remained
numbers or selections are the progenies of the best massively selected elite plants.

Massive selection has changed modifications: one time (single) massive
selection, multiple selection, negative selection, family massive selection and others.

The lab data of massive selected numbers are compared with the field
phonologic records on plant architecture, vegetation period and fruit components for
coming to scientific conclusion. On the base of conclusion, the seed material of the
best numbers will be prepared to plant in the breeding nurseries of the next year.

If the planned aim involved in the improving desired trait of initial material is
achieved by ones’ massive selection, the selection work will not be done more. This
kind of massive selection is called one-time massive selection. One-time massive
selection may be effective in the breeding process of self-pollinating crops. In the
out-crossing crops contrarily, multi-time (multiple) massive selections will give
good results (chart 6).
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Chart 6. Multiple massive selection works in the plant breeding process.

Multi-time massive selection will be done continuously until the goals of plant
breeding are fulfilled and the new variety has been developed. Thus, year by year
the elite plants are massively selected from the breeding nurseries in which progenies
of selected plants of the previous years were studied. It means that the best elite



plants are together selected every year and their progenies are tested by comparing
with initial material and commercially growing (standard) variety.

Massive selection, depending on its specification, is considered as the slightly
easy, simple and raped method.

It is used not only nowadays, but since ancient times, when people’s plant
breeding had initially been started in different appearances and nationwide
throughout the world.

A lot of varieties have been developed on the self-pollinating plants. More
notable on the out- crossing plants are corn, cotton, sunflower, alfalfa and other
plants via using one of massive selections.

Single massive selection is employed mostly in the self-pollinated crops and
the multiple massive is mostly suitable to apply in the breeding of out-crossing
plants. Frequently, the massive selection is also practiced to clean wild plants, local
and foreign varieties from mixes, to improve quality of products and to increase
productivity of plants.

The amount of selected massive selection makes of several hundred units
annually.

Progenies, which do not manifest the expected farm traits at the time of
inspections, are excluded from successive observations. If, it is a single massive
selection method, the selection will not have repeated in the second and successive
years. In case of multiple massive selection, it will have continued in the next years.
In order to know the efficiency of selection, the material taken in the second year is
compared with initial material and standard variety by planting them together.

The seeds of crops which have high index than standard variety are submitted
to variety testing. The new varieties which passed through State variety trial are
commercialized and included into State register by the decision of state commission.
Since that time these new varieties’ seed reproduction in the production scale is
started.

Preliminary seed reproduction (multiplication) begins in the preliminary seed
producing farms, locating near by the elite farms. The multiplication of new varieties
seeds is implemented under the direct guidance of breeders by using seed production
procedures similar to elite farms.

The out crossing plants have heterozygous state, that is why, their significant
traits and properties peculiar to varieties may frequently exposed to alteration.
Herein, if the massive selection is not conducted periodically, they will lose some
valuable traits. For example, the amount of sugar in the kernels of corn hybrids
decreases since the stopping of next selection. In order to prevent this incident, an
eternally improving or multiple massive selection has to be continued in the coming
years.



Negative selection is another kind of massive selection. At this selection, the

plants which do not meet the posed requirements on the improving traits and
properties are selected and discarded. Such kind of selection is also applied at the
time of weeding on the uniformity of variety and species in the seed stock fields.
This negative massive selection is widely used in the seed production farms to
maintain morphologic, biologic and economical traits and properties of the varieties
and hybrids.

Questions for consolidation of the acquired knowledge:

1.What is massive (group) selection in the plant breeding?

2.Are there any other kinds of massive selection?

3.Can you explain the designations of single and multiply massive selections?
4.When and where can be used mass —family selections?

5.When and where can be used mass —family selections?

6.What is the advantages of massive selection in the self-pollinating crops?
7.How can be listed the order of massive selection procedures?

8.Which crop varieties are developed via massive selection?

9.Firm of acquired knowledge on the base of pedagogical method (OREG):

1.Report your opinion about the massive selection over the theme “Order of

massive selection in the development of sunflower varieties” on the base of OREG

method.

massive
method.

2.Report your opinion about the massive selection over the theme “Order of
selection in the development of alfalfa varieties” on the base of OREG




The 12" practical training.

The requirements to newly developed varieties of agricultural crops.

The aim of this training. The students study the varieties of agricultural crops
and their different kinds. The importance and determination of the varieties.
Requirements in regard of varieties posing by the farmers and agricultural industry
of our republic.

The necessary teaching aids. Lecture note books, copy-books, register on
newly introduced varieties for industrial production, literature about plant breeding
of agricultural crops published by local and foreign breeders.

Plant breeding is completed by releasing of the new varieties. And the new
varieties deserve to far more and enhance the quality of producing staples.

Moreover, they can fulfill the goal in achieving of valuable initial materials
for successive breeding procedures.

The varieties are the outcome of plant breeding activities of scientists
dedicated to the improving of agricultural crops at the scientific research institutes
and their local branches (photo 21).
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Photo 21. Bird’s eye view of one regional branch of the world known plant
breeding and seed producing company.

Variety of crops is developed by the working activities of man, otherwise it is
created artificially. It is characterized as the means of production to increase the
fertility of agricultural industry.

Variety refers to the totality of cultural plants developed through plant
breeding way which have certain heredity morphology, biology and valuable farm
traits and properties.

The following phenomenon must be highlighted when characterized the
variety. The plants establishing the totality of plants has similar origin. They are
reproduced progenies of one or a few of plans. Their similarity over farm-biologic



properties and morphologic traits has been achieved through selection techniques.
In general, the varieties are developed to grow in concrete climate and industrial
condition. That is why, it is high productive in one soil-climatic condition and in
other place it may has not any advantages. It must also be fully suitable to the degree
of mechanization and farming culture achieved at the farm (photo 22).

“Photo 22. Field demonstration o ewly deeloped (bea) peas varieties.

The variety has to secure of getting stable bumper crop and quality staple in
the corresponding climatic and industrial condition. Varieties, depending on their
origin and evolved method are divided into local (indigenous) and bred varieties.

Local variety is called a variety which drive from very simple methods of
artificial and natural selections under long period of growing of one or another crop
in a certain place. A lot of valuable varieties of various crops are the varieties
developed by the national plant breeding. The most of their plants are diverse over
the farm-biologic characteristics and in this reason they will be an initial material for
further plant breeding researches.

Bred variety is called a variety involved by the help of some scientific
methods. The plants establishing the bred variety has been very good uniformed on
the morphological traits and farm-biologic properties. Bred varieties, owing to
evolved methods, divided into population, line, clone and hybrid varieties.

Population varieties are called varieties created through massive way of
selection, out of out-crossing and self-crossing plants.



Independently, what kind of variety is grown in the regions of the republic,
they must be suitable to the conditions of cultivation and taking care after. Except
this, farmers choose the certain variety according to desirable traits and biological
properties.

In general, varieties of agricultural crops must meet the major requirements
to them. They are:

*The variety has to be able to produce the bumpy and stabile yield.

*1t must have a high productive capability, and rapidly justifies extra expands

invested by the farmers for fertilization and other agro practices.

*The varieties have to be resistant to the stresses of growing conditions.

*The varieties have to be tolerant to drought, cold, withstand the cold stresses
at the overwintering period.

*They must be resistant to diseases and pests, preventing any damage to the
productivity of crops.

*To have fitness to cultivation practices by the help of mechanisms.

*The varieties must be possible to give product of high quality.

*They have to secure high and best quality product in their condition of
cultivation.

The main requirements presenting to traits and properties of the varieties are
divided into some classes:

a) Property and traits of productivity: weight of grains per one ear of cereal
crops, cob’s weight and number of grains on the corn plant and weight of raw cotton
per one ball and number of balls on one cotton plant.

b) Properties and traits of resistance to stresses of cultivation conditions. They
include: genome potential of plants in the using of soil humidity through formation
of strong root system, resistance to cold, biotic stress like the stem lodging.

c) The traits and properties of varieties resistance to diseases and pests are
associated with their bio-chemic and physiologic properties of plants. For example,
closed flowering of wheat decreases infection by smut, hardiness of seed peel of
sunflower, protects from specific pests, gossypol content of cotton plant, prevents
the attack of destruction pests and others.

Questions for consolidation of students’ knowledge on the theme:



1.Where the new varieties of agricultural crops are developed?
2.What is the scientific definition of variety?

3.Does variety increase the efficiency of agriculture and how?
4.What kind of crop varieties are studied at this lesson?

5.Can you list the major requirements posing to the new varieties?
6.Into what classes are divided the main requirements?

7.What kind of requirements are posed to the varieties of cotton?

8. What kind of requirements are presented to the varieties of cereals?

9. Repeat the training over the method “Working in the small groups”,
pedagogical method to consolidate studied material.

Compile the requirements presented to species of crops
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The 13™ laboratory training.
Determination of the variety signs of agricultural crops.
The aim of the training. The students study variety signs of some agricultural

crops by the instruction of the teacher. They take the herbariums of different plants
available at the laboratory and master the basic rules of determination the variety
signs of other agricultural crops. As the example, the students draw (at the page of
their lab copy-books) one plant architecture, focusing on the variety signs on their
own preference (Photo 23).

1 1-
flowering plant; 2 a, b, v, g, d, e, ] — leaves according to their places on the stem: up



to top; 3 — part of stem with flower and leaf; 4 — matured boll, 5 — cross-section of
ambary-boll; 6 — seed, enlarged on the left.

Necessary teaching aids. Literature on the varieties of agricultural crops,
state register on the introduced varieties into production, placates of agricultural
crops, lab copy books, pencils (and colored desirable), rulers and erasers.

All measurements at the scientific research institutes, directing to ensure
healthy, uniform and productive elite seeds of crops, would give an anticipated result
only by setting up a hard control above all seed stock industrial areas. Because only
the seeds of high variety grade and seed quality can possible to give bumper crops.
That is why, the important task, directing to maintain high variety grade and planting
quality of seeds at the period of reproduction, has entrusted to the share of our
country’s seed production. But, there is no complete maintaining possibility to
prevent reduction of their variety grade and planting qualities at the time of seed
production, storage, transferring to other farms. Taking into account this, regular
control has been set up above seed stock plantations and seed stocks with the purpose
of constant improving of seed quality and their productivity in our country.

Every variety has its genetically distinct plant architecture and reproductive
components which described by the author of variety. These distinguished
peculiarities involve in morphological traits and biological properties of every
variety of agricultural crops. Complex of these indexes and uniform inheritance from
generation to generation exhibits the degree of variety grade. Maintaining the
uniformity in the variety grade is the main core of the plant breeding process and
seed production system.

Scientifically proved that maximal potential of productivity and a certain
quality of product of grown varieties depend on the variety grade of these varieties.

Variety grade of ambary (photo 21) is defined through inspection of plant
morphology (architecture) and reproductive components. They are:

*Main stem, length, thickness, hairiness of stem. There exists a straight
correlation between length of stem and fiber output (photo 21). The high stems give

much fiber than dwarf stems. And the vegetative period of varieties also frequently



depends on the length of stem. So, varieties characterizing by long stem, are late
ripening and on the contrary.

Thickness of the stems vary from variety to variety which consists of 1-2 cm
up to 3 cm. The top part of stem makes 0,33 cm (photo 24). And the quality of

obtained fiber differs according to the part of formation. The best fiber produces

from the lower part of main stem.

Photo 24. Fiber producing from the stems of ambary plant.

*length of nodes varies correspondingly to the number of nodes which range
from 40 to 80 even 90.

*Color of stem may be light green, green and yellow-green. These colors can
be changed up to red until the stem gets matured. In this situation the defining color
of variety accepts that color which recorded at the time of approbation.

*Hairiness of main stem is determined by the inspection of stem part on 35
cm height. Beside the hairiness there are thorns also. The thickness and sharpness of
thorns straightly depends on the diversities of varieties.

*Level of branch setting. The branches on the main stem can get setting from
15" up to 40 nodes at the lower part of stem. The amount of branches on the stem

has positive relation with the thickness of plant stand per unit of area, even staying



depressed. In regard of cultivating varieties this sign of ambary has genetic heredity
and every variety has determined quantity in the recommended condition of
growing. And availability of the branches on the stem of plant is undesirable trait
from viewpoint of farming. The varieties without branches are able to stay without
them, even in the situation of exceeded plant thinning.

*Color of branches. Branches of ambary varieties also have genetically
hereditary nature. They may be met in green, dark green, yellow green and spotted
with anthocyan and purpled (photo 25).

......

Photo 25. The stems outlook of one of the ambary varieties.

*Stipule of leaves. Stipules are prickly shaped (photo 22).

*Leaves. In general, the leaves of ambary can be schematically represented
as: one spiral of leaves is simple heart shaped; another one spiral is three lobe-like
and the third is five lobed; two spirals — seven lobed, two spirals — five lobed and so
on (photo 22). Above listed characteristics of leaves also have variety peculiarities

and can be found in the descriptions of concrete varieties. The total number of leaves



per plant can be ranged at the level of 40-50. The colors of them, depending on the
varieties vary from green to purple.

*Flowers. Flowering begins after 75-85 days of germination. Petals of flower
buds are yellow. At the time of opening they turn into tender creamy colors. And at
the time of wilting they again turn into yellow.

Questions and tasks for consolidation of obtained knowledge:

1.0n the example of studied ambary plant try to describe the variety signs of
another plant variety presented in the herbariums of the class room or depository of
the laboratory.

2.Draw variety signs of analyzed plants on the page of your lab copy-books.
3.Can you describe the variety traits of sunflower?

4.Can you describe the farm valuable signs of cotton?

5.What variety signs of alfalfa do you know?

6.Do variety signs of varieties affect the productivity?

7. To firm mastered knowledge on the base of pedagogical method of “Thick
and thin”.

Questions of “Thin” Questions of “Thick”
All varieties of crops have to ....... ? How you can determine the variety
According to what we can guess this is | signs?
the best variety? Does variety sign affect positively to
Which varieties are bad for you? form disease resistance?
How would wild species affect to | What is sign set of oat variety?
identity of varieties? Which signs of rye are important for
Is there any variety in your region best | getting the best black bread?
to its variety purity?




The 14" practical training.

The reasons of variety worsening.

The aim of the training. The aim of the training is to study the biotic and
abiotic factors which cause worsening the variety uniformity and seed qualities of
growing varieties. They master the knowledge about the elite plants’ uniformity at
the breeding stage and at the cycle of seed reproduction and prevent works focusing
on the maintaining of the variety grades.

Necessary teaching aids: lecture note-books, copy-books on the practical
trainings, seeds of different registered crop varieties, variety characteristics,
herbarium plants of different varieties, instructions on the production of elite plants
and next generations, seeds of cereal crops, cotton plant and beans.

Every variety of agricultural crops has to represent its unequal genetic
characteristics such as distinctness, uniformity and stability (photo 26).

Photo 26. The breeders inspect and remove off type plants from nurseries.

According to the UPOV (The International Union for the Protection of New
Varieties of Plants): “the variety must be distinct (D), that is, easily distinguishable
by certain characteristics from any other known variety. The other two criteria,
uniformity (U) and stability (S), mean that individual plants of the new variety must
show no more variation in the relevant characteristics than one would naturally
expect to see, and that future generations of the variety through various propagation
means the necessity of continuation to show the relevant distinguishing
characteristics [19].



In Uzbekistan, either exist some methodic instructions and standards
regulating the variety uniformity and quality characteristics. Elite plants of the new
variety and generations of reproduced seeds (reproductions as R; R;and R3) have to
be grown under the guidance of those instructions and meet the standard
requirements on their characteristics,

In spite of scientifically well-founded breeding process and seed reproduction
system functioning in our republic, varieties of agricultural crops subject to some
extent of worsening. According to literature, the major reasons of worsening of
variety grades of growing varieties are:

1.Mechanical worsening.

2.Cross-pollination.

3.Asorting (altering or segregation).

4.Infection and damage.

5.Mutation.

Incidental mixing of seeds of one variety with other varieties and even with
the seeds of other species is called mechanical worsening. This kind of worsening
can occur frequently in the time of harvesting, transportation, reprocessing, storage,
stock seed treatment and even at the time of planting. For example, rye with winter
wheat, durum wheat with bread wheat and barley with oat. Preventing measurements
taking into practice at the above listed seed provision chain have a great importance
in the maintaining of seed stock quality which secure the variety uniformity (or
purity) kept at high level. Seeds of some crops do not differ from each other (photo
27). Therefore, a great attention is required at the time of harvesting,
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Photo 27. Seeds of some field crops.
transporting and packaging before preparing to storage or treatment prior to

planting. Careless operations result in their intermixing and lead to lowering seed
stock quality. Occurrence of foreign seeds in the piles and sacks will be discovered
at the time of lab analysis and these grains of a batch are to be sent to reprocessing.
Availability of foreign grains in the grains of one, for example, even grains of soft

wheat in the bulk of hard wheat significantly decreases the quality of produced flour.




More important of seeds’ mixing is in the planting seed stocks because of a
high seed multiplication coefficient of the plants. Otherwise, they have an
enormously character of propagation throughout the variety population and come to
irrevocable process of variety waste.

Cross-pollination may be happened between plant populations of varieties of
one self-pollinating crop or crops like wheat and rye, oat and barley. Cross-
pollinating has an extraordinary spoiling effect on purity of varieties of biologically
cross- pollinating plants, growing in the neighborhood. Such crops are: cotton,
maize, flax, sunflower, tobacco, beans, buckwheat, safflower, ambary and alfalfa.
Setting up the space isolation between fields of varieties and inbred lines of crops
in the seed stock producing farms is an essential element of elite seed production
system of any country. The following norms of space isolation in regard of
agricultural crops have been accepted:

Winter hard wheat from soft wheat — 200 m.

Triticale — 150 m.

Rye — 150 m.

Dwarf stem rye from taller stem rye — 1000 m.

Buckwheat, winter vetch, peavine — 200 m.

Beans (common bean, mung bean, peas, chick pea) — 500 m.

Produced seed-stock by non- observation of above presented isolation spaces
IS exposed to exclusion at the field approbation and won’t use for planting.

Segregating process in the varieties, hybrids of agricultural crops is the genetic
principle. Because, in the viewpoint of heredity, they are combinations of different
genes from different parental plants, incorporated into one new plant genotype in the
result of plant breeding. Plant breeding is conducted in the definite environmental
condition. Reproduction of seeds at the time of seed multiplication is accompanied
by the recombination of those genes controlling basic traits and properties of bred
plants. The result of this recombination frequently cause appearing of undesirable
plants in the elite plant population, which scientifically is refer to the segregation.
Segregation of new plants with new complex of traits worsening the uniformity of
any variety and decreasing their crop profitability. Therefore, the continuous
selection of typical elite plants in the multiplication nurseries is a foreseen work in
the seed production systems. Beside this, the optimal condition of growing like to
the condition, when the variety was developed is recommended. Because, the
segregation tends to increase in the non-typical growing conditions as well.

Here is a list of ten major diseases of cotton plant: 1. Angular leaf spot. 2.
Vascular wilt disease. 3. Grey mildew. 4. Antracnose disease. 5. Root rot disease. 6.
Boll rot disease. 7. Leaf spot. 8. Redding disease. 9. D. Injury. 10. Tobacco streak
virus disease. Other crops also have their specific diseases nor less than cotton plant.

Most of their pathogens causing diseases on the plants of varieties have
spreading swift as lightning. If spreading occurs with the seed material it becomes
all national problem and all seed material have to be destroyed. Because, the number
of infected plants in the variety population will increase year by year and all the seed
material, apart from their variety uniformity are classified as the unfit to planting
purposes. In the viewpoint of feeding people and agricultural animals the very high



requirements of standards put on grains’ infection by the disease causing pathogens.
Consequently, the great attention at the system of seed production is being paid to
the clearness of primary seed materials and some other methodically efficient
procedures are being used to prevent the emerging of disease spreading sources. All
efforts (in particular, disinfection of seeds, storage premises, transporting vehicles,
covering materials, working instruments and others) of agricultural industry focused
on the seed protection and production of elite plants perfectly free of disease
pathogens.

Widely spread pests of cotton plant are Aphids, Beet armyworm, cotton
bollworm and others. They are residents of cotton plantations, fed on the account of
plant particles and can attack to other crop species coming in the rotation to cotton
and contrarily.

Not only plants of varieties of agricultural crops but their grains and seeds are
deteriorated by the pests of agricultural crops. They do damage and spoil the grains
and lowered their planting and technical qualities. The pest life cycles have been
adopted to the main crops. That means that cotton boll worm has synchronized its
developing cycle with development stages of cotton plant. The major harmful
generation of cotton boll worm suits with setting of buds and bolls of cotton plant.
In particular, for this reason also the harmfulness of this pest progressing year by
year.

There were worked out many methodic procedures to prevent the pests harm
on plants and their grains. One of them includes planting of seeds prior to or late
than dates of plantings in the previous farming years. This is one of the organic-
manual way to prevent damaging of ears and bolls of plants by the pests and maintain
the quality of grains and seeds.

Mutation or spontaneous alteration of major traits and properties of elite plants
in the variety population can be emerged permanently. Such kinds of mutations
occur rarely but early or lately they cause worsening of variety. Natural mutants
multiplied as the random mixes within plants of variety. To find mutants and exclude
them from variety population become significantly difficult because of occurrences
of modification variability and natural hybridization. Practice of inappropriate agro-
technician in the seed stock crops can be a reason of deterioration of produced seeds
productive quality. According to report of famous wheat breeder P.P.Lukyanenko,
there was not observed the deterioration of productivity quality of winter wheat
variety Bezostaya-1 grown in high background condition up to the 6" reproduction.
Beside this, absence of systematic variety improving selections in the conditions of
agricultural industry can be the reason in deterioration of variety seed qualities.

Tasks to consolidate knowledge on deterioration reasons of variety
qualities:

1.Prepare examples of mechanical worsening of farm desirable traits of cotton
plant varieties from recently published scientific articles.

2.Explain cross-pollination and its influences on variety grade of grown
varieties of agricultural crops.



3.What’s the segregation in the process of plant breeding and its dependence
with the selection of elite plants?

4.Prepare the report about the protection procedures to prevent infection
plants by the disease causing pathogens and damage of yield components by the
destructive pests.

5.Compile the list of mutant factors and present some of the negative and
positive mutation outcomes in the plant breeding.

6.What is the major reason to worsen the variety indexes?
7.How can breeder to minimize the reason of worsening the variety index?

8.Do the insects affect the worsening of the variety indexes of crops?

9.0n the base of pedagogical method “Debate” organize question
and answer exchange with your friends about studied material.

Hybrid crops grown in

Uzbekistan no need purity \
Hybrids of cotton and corn

Discussion the opinions

expressed by student or students \
/ Expert inferences

Sums up on the base of opinions
pronounced in the debate




The 15" laboratory training.
Determination of gluten amount in the grains of wheat varieties.

The aim of the training. The students get acquaintance with the standard
(GOST P 54478-2011) worked out to define gluten amount (photo 28) in the grains
of wheat. They learn about definition of gluten, structure and its order of analysis.
They master analysis of flour, experience of manual and mechanical washing of
gluten under the control of assistant who taught technical safety rules (GOST
12.0.004).

Photo 28. Wheat ears, grains and produced flour.

Necessary laboratory devices and teaching kits. Lab mill (up to 0,9 mm),
lab paste mixer (photo 29), gluten form giving set, IDK (+-0,5 error index and from
0 to 150,7 measuring indexes), measuring of deformation (photo 85), in the training
of 32), scales (GOST 24 104 and +-0,01 g of preciseness) and other devices showed
in the standard, lab copy-books, pencils, rulers, erasers, copy from state standard
(GOST 27839-2013).

Gluten of wheat flour is referred to the chemical compound in the structure
of flour including into a group of proteins, non-dissolving in the water, it is a family
of proteins (mainly it consists of glutenin and gliadin proteins, and there are 15
irreplaceable amino-acids in its texture, essential for the man health) possible to form
a sticky network that has a glue-like consistency when flour is mixed with water.



Amount of gluten (amount of raw gluten) in the flour — weight in percentage
of washed out, raw gluten in ratio of weighed flour mass.

Photo 29. Mechanical flour mixer

Crumbling gluten— stiff gluten, strongly crumbles, porous, unconnected,
splitting itself, impossible to define its quality in the device of IDK.

Non-washing gluten — it is very weakening and it is impossible to make
sticky mass from it and to define its quality in the device of IDK.

The regime of washing of crumbling dough — regime of washing out of
gluten when impossible to form the sticky dough even after twice and many times
mixing.

Dried gluten — gluten taken from raw gluten by separating unconnected water
through artificially drying.

The amount of dried gluten —weight of dried (dry) gluten in percentage ratio
of weight of flour sample taken to analyze.

Macaroni flour — flours of soft and hard wheat designated to produce macaroni
products.

Order of work. Inspect of tape water availability in the lab conditions prior
to analysis.

Taking of flour sample, checking the working regimes of mechanical devices
before washing of flour and adjust according to the wheat variety from which the
sample taken. Samples incorporated and separate lab sample of 60 grams.



Weight 50 gram of grain from selected wheat and grind in the lab mill. Then
sift it with the help of sieve (Ne 43). Output from sieve has to be not less than 60%.
Separate 25 gram of flour from properly mixed lab sample with the cup (Ne 2). (The
amount of washed gluten should be at least 4 grams. In the other case sample flour
is multiplied as shown in the table 4).

Under mixing of dough and its settling, water with18-20°C of temperature is
required for gluten washing.

Mixing of dough (table 4) is fulfilled in the dough-mixer device with dosator
(photo 29)

Table 4. Water amount for dough mixing from wheat flour
Weight of flour sample for Water volume, cm®
analyze, gr.
25.0 14.0
30.0 17.0
35.0 20.0

Full taking out of dough from dough mixer is done after the work completion
(£2% with water dosator and19+1second mixing). Resting dough on the surface of
dish also gathered and combined in main mass. In the cases of inadequate mixing
the repeated mixing is also admitted.

The ready dough in shape of cylinder is covered by the cup Ne2 for 20 minutes
to settle.

After that dough is washed out of gluten by the tape water, holding it in the
sieve Ne25. Dough is planed permanently by hand in water to prevent its splitting
away at the time of washing. Dough parts which have split away will bring together
from sieve and add in dough.

Washing is continued until the starch is fully washed away. The completion
of the washing is examined by putting one gluten drop into glass through pressing.
If the droplet forms a stable unsettled chalk color liquid in the glass, it shows that
the washing has ended.

The washed gluten is pressed in the hand and the excess water is separated
and wiped with towel. It is dried for 3-5 minutes. The gluten turns into sticky-glue
state in the hand.

Dried gluten is weighed and then is washed again for 2 minutes and pressed.
After that is weighed up to 0.01 preciseness. The washing has been completed if the
differences between weighs are not more than 0.10 grams.



Defining the amount of pressed gluten. Total weight of gluten is calculated
as a result of main washed out gluten weight. At this, the pressed raw dough weight
is weighed up to 0,01 g preciseness. Weighing is fulfilled by one person in two
replicates and on one scale in a short time.

Treatment of analysis.

Amount of raw gluten in the flour powder: X, % for raw gluten is calculated
up to the first 10 preciseness by the following formula:

M,
X = mmmmmmmmmeeeee x 100
M
Here, M; — is gluten weight, g.
M — weight of flour powder, g.
100 — coefficient of repeated calculation, %.

According to the taken result, the amount of raw gluten in the flour powder
shows the texture and quality of bread baked from this flour as the examples
presented below (photo 30).
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Gluten content -20%.  Gluten content -30%. Gluten content -40%.
Photo 30. Depandance of the baked bread quality on the gluten amount.
Questions and tasks on the theme:

1.How can be explained gluten in the flour powder of wheat?

2.Can you describe the crumbling gluten, unwashed gluten and washing
regime of non-crumbling flour?

3.What dried gluten, amount of dried gluten and macaroni flour definitions
consist of?



4.Describe lab analysis order to define gluten amount?
5.How the result of analysis is calculated?

6.How is the amount of gluten in the flour of wheat defined?
7.What is the gluten of wheat flour?

8.How would amount of gluten affect the quality of bread?

9.0rganize the training over the method “Working in the small groups”,
pedagogical method to consolidate studied material.

Analyze the amount of gluten in the grains of wheat varieties
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The 16" practical training.
Heterosis and its kinds.

The aim of the training. The aim of this training is to get acquaintance with
the idea of heterosis, its kinds and to use heterosis in the plant breeding practices.

Necessary teaching aids. Literature or internet access to the world
information about heterosis in the plants of agricultural crops, placates depicting
plant heterosises on the agricultural crops, copy-books for practical trainings, rulers,
pencils, erasers.

Heterosis refers to the phenomenon in which hybrid offspring exhibit
characteristics that lie outside the range of the parents (Shull, 1908).

Heterosis, also called hybrid vigour, the increase in such characteristics as
size of fruits, growth rate of plants, fertility of pollen grains, and profitable crop of
hybrid plants over those of their parent plants (photo 31). Plant and animal breeders
exploit heterosis by mating two different pure-bred lines that have certain

Maize

Photo 31. Simple morphologic view of heterosis between two parental
plants.

desirable traits.



The vigor (survival and high yield) of hybrids than their parents for the first
time was discovered in 1760 by 1.G.Kelreyter, honored member of the Petersburg’s
Science Academy. He watched the vigor (survival, vigorous development and high
yield) within the hybrids of tobacco diversities and had an initiative to its use in the
practice of plant breeding. Later he has identified that only the first generation is
possible to use in the production.

After that, Ch. Darvin investigated it more in detail and showed the bases of
heterosis in his book “The influence of self and out pollination on the plant world”
published in 1876. In his book Ch. Darvin linked up the cause of heterosis with
genotype differences in the gametes of parents.

American scientist D. Bill (1878) under the effect of Ch. Darvin’s ideas
intercrossed varies varieties of corn at Michigan agricultural college. Crossings have
resulted in taking hybrid offsprings which yielded for 10-15 percent more products
than their parental forms (photo 32).

Photo 32. Simple reproductive view of heterosis between those parents.

In 1914, V.Shell introduced the term “heterosis” into science to show the vigor of heterosis
hybrids. And the Sweden genetic A. Gustavson divided the heterosis, occurring in the plants, into
three main kinds:

1.Reproductive heterosis — it refers to the arising of reproductive organs, a lot
of fruits and seeds.

2.Somatic heterosis — vigorous development of plants’ vegetative organs.
3.Adaptive (adaptation) heterosis — strengthening of plant surviving.

Hybrid seeds of corn, sorghum, sunflower, cotton plant, rice and other crops
are produced in the most of world countries and are grown in the vast agricultural
fields (photo 33). In some crops, the first generation of hybrids give 25-40 % and
even to 50% more yield of high quality than previous parental plants. In this case,



the genetic reproductive heterosis in the hybrids is identified by the statistical
formula (hp = (F1 — MP), suggested by G.M. Beil and Atkins (1965).

Here: hp — index of dominancy;

F1— F; - arithmetic mean of trait of hybrid combination;

P - arithmetic mean of trait of the best parent;

MP — arithmetic mean of both parents.

Evaluation of dominancy of F; hybrids is carried out in the following order:
Index of hp is equal to 0 — no dominancy;

Index of hp is equal to 1 and less — partial dominancy;

Index of hp is equal to 1 — full dominancy;

Index of hp is more than 1 - heterosis.

Crossing of organisms is carried out by the order of out - breeding and
inbreeding.

Out-breeding refers to crossing of remote organisms or plants.

On the contrarily, crossing of organisms closely related to each other
(relatives) is called inbreeding. Inbreeding belongs to the animals and the plants.

Several times, year by year, compulsorily crossing with each other in the
progenies of outcrossing plants is called inzucht.

Photo 33. Hybrid cotton plantation in rain fed areas



Reproductive heterosis is characterized by the growing of productivity in
agricultural crops:

« Increase in size and genetic vigor: Hybrids are generally more
vigorous i.e.: larger, healthier and faster growing than the parents e.g., head size
in cabbage, cob size in maize, fruit size in tomato etc.

« Increase inyield: Yield may be measured in terms of grain, fruit, seed,
leaf, tuber or the whole plant. Hybrids usually have increased yield.

. Better quality: Hybrids show improved quality e.g., hybrids in onion
show better keeping quality.

Somatic heterosis. Here there are two possible causes of heterosis:

« Dominance hypothesis:
This theory was proposed by Davenport (1910), Bruce (1910), Keable and

Pellew (1910). This theory is based on the assumption that hybrid vigor results in
bringing together female dominant genes. According to this theory, genes that are
favorable for vigor and growth are dominant, and genes that are harmful to the
individual are recessive. The dominant genes contributed by one parent may
complement to the dominant genes contributed by the other parent, so that F will
have more favorable combination of dominant genes, than both parents e.g.,
Dominant genes ABCD are favorable for good yield. Inbred A has the genotype AA
BB cc dd (AB dominant) and inbred B has the genotype aa bb CC DD (CD
dominant).

It is described that the genotype of F hybrid contains dominant genes at all the
loci represented here (ABCD) and exhibits more vigor than both of the parent inbred
lines.

Over dominance hypothesis:

This hypothesis was given independently by Shull (1903) and East (1908).
According to the supposition, hybrid vigor on the basis of heteozygosity is superior
to homozygosity. According to this hypothesis there are contrasting alleles for
example a; and a,, for a single locus. Each allele produces favorable yet different
effects in the plant. In a heterozygous plant (a;, a2) a combination of the effects is
produced.

Adaptive heterosis of hybrids is expressed by more adaptability to
environmental changes due to their heterozygosity which may be summarized in the
following results:

1.Increased Yield:



Increase in yield which may be measured in terms of grain, fruit, seed, leaf,
tuber or the whole plant is one of the most important manifestations of heterosis.

2.Increase in Size and General Vigour:
Heterosis results in more vigorous growth which ultimately leads to healthier
and faster growing plants with increase in size than their parents.

3.Better Quality:
In many cases heterosis yields better quality which may be accompanied by
higher yield.

4.More Disease Resistant:
Heterosis sometimes results into development of more disease resistant
character in the hybrids.

5.Increased Reproductive Ability:
Hybrids exhibit heterosis by expressing high fertility rate or reproductive
ability, which is ultimately expressed in yield character.

6.Increase in Growth Rate:
In many cases the hybrids show faster growth rate than their parents, but that
does not always produce larger plant size than the parents.

7.Early Flowering and Maturity:
In many cases the hybrids may show earliness in growing and maturity than
their parents, for some crops these are the desirable characters for crop improvement.

All these manifestations of heterosis can be traced at all levels of hybrid plant
organization.

The questions for consolidation of the acquired knowledge on heterosis
principles:

1.What is heterosis?

2.Who were the scientists discovered the phenomenon of plant heterosis,
which later was introduced as the scientific term into science?

3.Into what kinds has been divided heterosis by Sweden genetic A.Gustavson
and what are their differences between each other?

4.What are the meaning of dominance and over dominance?
5.How can we identify the genetic nature of heterosis in hybrids of crops?

6.What scientists have introduced the term heterosis into the science?



The 17" laboratory training.
The rules of average sampling.

The purpose of the lab training. The students are acquainted with such
conceptions as seed planting quality, conditioned seeds, seed batches, control units,
average sample and the order of average seed sampling of the crops.

The necessary articles employing at the time of studying the average seed
sampling in the lab are: lab copy-books, manual on practical lessons on the subject
of “Selection and seed production of field crops.”, extracts out of the state standards:
on the orders of storing and average seed sampling of farm crops (12036-85), table
of the sizes of control units for sampling of grain crops, models of the gauges,
technical scales, paper and fabric seed packages, seed lab dishes, rulers, erasers,
pencils.

Planting quality of seeds — this is totality of seeds properties, characterizing
their fitness degree to plant.

Purity, germination, germination energy, growing vigor, vitality, moisture,
weight of 1000 seeds, infection by diseases and pests are involved in the main
planting quality of seeds. Every planting quality fixes by the GOST. The seeds
meeting the requirements of the GOST on the planting quality are called
conditioned and according them planting can be done; unconditioned seeds are not
permitted to the planting.

The seed batch — it is a definite amount of uniform seeds (of one crop, variety,
reproduction, category, variety purity, year of crop, similar origin, numbered and
conformed by corresponding documents).

The control unites— one average sample of particular amount or its parts is
taken to determine the quality of seeds at separate batch.

An average sample is analyzed in the lab to inspect the correspondence of seed
quality to the requirements of standard documents, which selected from seed batch.

Methods of sampling have been approved by the GOST (Standard on the
sampling of farm crops 12036-85). According to this standard, samples are taken
out of different sacks (packages) of batch if the seeds are stored in the sacks (table
5)

Table 5. The number of sacks, picked out to select samples of farm crops
(beside corn in the cobs, included up to 10 kg).

Number of sacks in the batch

Number of sacks, picked out to

401 and more

(control unite) in units take sample
Upto5 All sacks
6-30 Every third, at least 5
31-400 Every fifth, at least 10

Every seventh, at least 80




Samples of corn seeds in the cobs are taken to the analysis from every sacks
of batch with up to 10 sacks; from every fifth sack of batch with 11 up to 100 sacks,
but at least from 15; from every tenth sack more than 100 sacks, but at least from
15.

Selection of control sample is done from every sack with one sample (table
5), changing the sides of sacks by the help of special gauges (photos 34, 35).

Photos 34, 35. Special gauges to take control samples from seed sacks.

After taking off the needed sample the wholes on the sacks have made by the
gauges will be closed according to the corresponding recommendations.
Taking off samples from heaps (photo 36) of grains is done from different

gis d ‘ spl au saple.

places of the batch on the scheme of chart 8 and 9 from five places of heap, if the
weight of batch is equal to 25 tons or less, and from eleven places, if the weight of
batch is more than 25 tons. Three control seed samples are taken from every pointed



out places (chats 7 and 8) of heap: from top lay — in the 10-20 cm depth, from surface,
from middle and below parts — on the floor.

If the weight of batch is more than set up by the standard the batch is divided
into two conditioned control units and from every part control samples are selected.

X X X X X X
X X X X
X X X X X X
Chart 7 Chart 8

The control samples from the corn seeds, in cobs of heap, storing in the bins,
are selected by hand from five places in three lays (top, middle and lower parts). On
five cobs without selection are taken from each place — all together 75 cobs.

The control samples from seeds of corn, storing in the clamp under
open air, are taken from five places (chart 9). The cobs are taken in the center of
clamp from three lays at different depths, on the sides of clamp — from one lay on
four opposite sides (totally 7 control samples). 10 cobs are being taken from each
place without selection (totally 70 cobs).

Control cobs from seeds loaded in auto-cars are taken out of every

car from five places (in the center and on the edges of the cars) in two lays. 2 cobs
from each place without choosing, all together 20 cobs from one auto-car.

Control samples of two cobs from the corn seeds, packaged in the
sacks, are taken from each sack and at the availability up to 10 sacks in the batch on
one cob from each sack. The cobs are threshed and an average sample is picked out.

/
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Chart9. Places of corn seed clamp from where the control samples
will be taken away.

Compositing of united samples. The control samples taken from
batches (control units) are combined into one united sample after setting up their
typicality. If the weight of united sample is not enough, supplementary control
samples will be taken from different parts of batch.

Picking out the average samples. The three average samples are
picked out from united sample:



the first for defining the purity, germination, vitality, typicality and weight of
1000 seeds;

the second for defining the moisture and barn (or granary) pests’ settlement;

the third for defining infection of seeds with diseases in the humid chamber
and in the nutritious mediums.

The average sample is picked out from united sample by the
method of “Quartovaniya” (chart 10). For this procedure, the seeds of united sample
are poured on the table, thoroughly mixed with two rulers and makes quadrat shape
with the depth up to 1,5 cm for small seeds and up to 5,0 cm for enlarged seeds.
After that the quadrat is divided into four triangles. Two of triangles on the opposite
sides are combined together for compositing the first sample. And the two left
triangles are also combined together for picking out the second and the third samples
as above.

Chart 10. The method of “Quartovaliiya”

The seeds for compositing of the first sample are divided again into four
triangles and removed out of two opposite seed triangles. Such division is continued
until the necessary quantity of seeds (table 6) are taken. For this purpose, the second
and the third samples are also picked out by the same way from the left seeds, after
the first division of united sample is made.



Table 6. The size of control unites and average samples of grain crops

Name of The size of batches (control Weight of
crop units), from which one sample is average sample, g.
taken, ton.
Corn 40.0 1000
Wheat 60.0 1000
Barley 60.0 1000
Oat 60.0 1000
Rye 60.0. 1000
Triticale 60.0 1000
Rice 60.0 1000
Sorghum 10.0 250

The method of point sampling from cotton seed. The point samples are
taken evenly from well which are dig out of wall of well burred along the depth per
piled control unit of seed.

The next point sampling is done from the 20 cm out of wall surface. If the seeds
have natural free flowing, the sampling is done by the means of gauges (chart 11).

Scheme of dividing the batches to control units




Chart 11. a — seeds in the sacks; b — seeds in the pile.

The point sampling from seeds, packed in sacks, is implemented: from every
sack when available up to 10 sacks; from every fifth when available 11-100 sacks
in batch and from every tenth of sacks when available more than 100 sacks in the
batch.

The total weight of point samples is calculated in such accounts that the
weight, composed from united point samples, would not be less than 5 kg.

For the cotton seed, taking united sample depends on the seed piles, treated
with chemicals or non-treated seeds, as shown below (table 7).

Table 7. The size of control unites to take an average sample from
cotton seed pile.

Reproduction Weight of control unit (ton)
Treated with Non-treated
chemical
Elite 5 10
F1 10 20
F> 20 40
Fs 50 100

This united sample of raw cotton or cotton seed is granted by the certificate,

presented below. Certification Ne_

on cotton planting seed (which is valid for two months) < »,
20 :

Given (to :

On seed stock batch Ne  with mass _____ ton,

taken from cleaning of seed stock batch of raw cotton batch Ne
Provisioned in in20

intended to dispatch to
(and pointed out all lab analyze results below)

The questions and tasks to consolidate the gained knowledge:

1.What are the seed batch and control unit?

2.What significance have seed batch and control unite in the selection of the
average sample?

3.Why the sizes of control units are changed in the reproductions?

4.Does seed certification affect to the marketability of seeds?

5.How is the quality of stored seeds judged?

6.Describe the rules and the order of an average sampling.

7.Practice taking of an average sample from cotton seed piles at your practical
education visits to cotton seed storage warehouses.




The 18" practical training.
Cytoplasmic male sterility.

The aim of the training. The students will get acquaintance with the
principles of cytoplasmic male sterility, occurring in the farm crops and improve
their knowledge on the exploiting of cytoplasmic male sterility to get high
productive hybrid lines of farm crops.

The necessary articles to conduct training: placates, depicting pictures
about cytoplasmic sterility, lecture note-books, copy-book of practical training,
rulers, pencils, erasers.

According to the internet information: cytoplasmic male sterility, as the name
indicates, is under extra nuclear genetic control (under control of the mitochondrial
or plastid genomes). It shows non-Mendelian inheritance , with male sterility
inherited maternally. In general, there are two types of cytoplasm: F (normal) and
aberrant S (sterile) cytoplasm. These types exhibit reciprocal differences (chart 12).

Use of CMS lines

Line A Line B

Step 1: Foundation (Maintainer)
seed crossing block
to produce more
Line A seed x @
Male Sterile Fertile
Line R
Line A (Restorer)
Step 2: Hybrid seed crossing
block to produce actual hybrid
seed for commerdial crops x @
ForS
Male Sterile Fertile
Step 3: Commercial canola Hybrid
production
S = sterile cytoplasm
F = fertile cytoplasm F
rr = homozygous for maintainer gene
RR = homozygous for dominant restorer gene Fertile
Rr = heterozygous for restorer gene (Self-pollinates to produce seed)
Chart 12, Cytoplasmic-genetic male sterility

While CMS is controlled by an extra nuclear genome, nuclear genes may have
the capability to restore fertility. When nuclear restoration of fertility genes ("Rf")
is available for a CMS system in any crop, it is cytoplasmic—genetic male sterility;
the sterility is manifested by the influence of both nuclear (with Mendelian


https://en.wikipedia.org/wiki/Non-Mendelian_inheritance

inheritance) and cytoplasmic (maternally inherited) genes. There are also restorers
of fertility (Rf) genes that are distinct from genetic male sterility genes. The Rf genes
have no expression of their own unless the sterile cytoplasm is present. Rf genes are
required to restore fertility in S cytoplasm that causes sterility. Thus plants with F
cytoplasm are fertile and S cytoplasm with genotype Rf- leads to fertile while S
cytoplasm with rfrf produces only male sterile. Another feature of these systems is
that Rf mutations (i.e., mutations to rf or no fertility restoration) are frequent, so that
F cytoplasm with Rfrf is best for stable fertility.

Cytoplasmic—genetic male sterility systems are widely exploited in corn,
sorghum rice, sunflower (photo 37) and flax plants for hybrid breeding due to the
convenience of controlling sterility expression by manipulating the gene—cytoplasm
combinations in any selected genotype. Incorporation of these systems in these crops
for male sterility evades the need for emasculation in cross-pollinated of parental
genotypes, thus encouraging cross breeding of these plants to produce only hybrid
seeds under the supervision of breeders.
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Photo 37. Inspection of hybrids developed by the method of cytoplasmic-male
sterility.

In rice hybrid breeding on the base of cytoplasmic — male sterility.

Hybrid rice seed production requires a plant of initial rice material from which
no viable male gametes are introduced. This selective exclusion of viable male
gametes of chosen rice plant can be accomplished via different paths, rice hybrid
seed producing. One rice breeding path, emasculation is done manually to prevent
an initial rice plant from producing pollen, so this initial rice plant can serve only as
a maternal parent. Another simple way to establish a female rice line for developing
hybrid variety is to identify or create a rice line that is unable to produce viable
pollens. Since a male-sterile rice line cannot self-pollinate, seed formation is
dependent upon pollen from another rice male line. Cytoplasmic male sterility is


https://en.wikipedia.org/wiki/Genotype
https://en.wikipedia.org/wiki/Emasculation

also can be used in rice hybrid development. In this case, male sterility of initial rice
plant is maternally transmitted and all progeny will be male sterile. These CMS lines
of rice plant must be maintained by repeated crossing to a sister rice line (known as
the maintainer of rice line) that is genetically identical, except that, it possesses by
normal cytoplasm and, therefore, by male-fertile rice. In cytoplasmic—genetic male
sterility restoration of rice fertility is done by using restorer rice lines, carrying
nuclear genes. The male-sterile of rice line is maintained by crossing with a
maintainer rice line carrying the same nuclear genome but with normal fertile
cytoplasm (figure 7).

Cytoplasmic Male Sterility in rice

* Male Sterility 1s governed by cytoplasmic
genes or plasmagenes.

* Source of Male Sterility.

WA-CMS HL-CMS BT-CMS LD-CMS CW-CNS
(Wild abortive-) (Hong Lian- (Boro 1) (Lead rice-) (Chinese wiki:)

Cytoplasm/
nucleus source | f .

Figure 7. A schematic presentation of five well-studied rice CMS types.
Abbreviations for cytoplasm source are: R"2 for wild-abortive Oruza fufpogon, R™
for red-awned O.rufpogon, and R"! for Chines wild rice (O.rufpogon) accession
W1BT and 1-° for indica Boro-11 type and lead rice, respectively. Nucleus sources
are either indica or japonica.

In cotton (Gossypium hirsutum) two cytoplasmic male sterility systems,
known as Dy and Dg CMS systems, have been developed (Sterwart, 1992) by
transferring cytoplasms from wild species (G.anamalum 2n=26 x G.thurberi 2n=26)
into cultivated cotton (G.hirsutum) through three fold hybridization. Semi-sterile
plants were picked out within hybrids of crossings. And they exposed to self-
pollination in two generations by Mississippi breeders. So, two types of plants: with
cytoplasm of G. anamalum and cytoplasm of G.hirsutum.

Plants with G. anamalum have full CMS and recessive gene ms of sterility in
homozygous state.



In the recent years by the scientists of many countries have been found that
various chemicals such as gametosids can be used to get CMS of cotton plant. For
example, pulverization of RW-450 solution at the rate of 0,5-1% on cotton buds
promotes to get high sterility of cotton flowers (photo 33).

In India, by the means of alternation planting of two cotton varieties, in which
one of the varieties was treated with “Mendok solution” at the experiment station of
Povilpatty, had been taken 62% of cotton hybrids in the free of pollination and 72%
in the artificially pollination.

However, a part of mentioned achievements, the molecular mechanism,
leading to fertility restoration in cotton, is not fully scientifically discovered.

The questions and tasks to firm taken knowledge about CMS of plants:
1.What is CMS of plants and its importance in the plant breeding?
2.Can you present a report about using of CMS in corn hybrid breeding?

3.Down load some new reports from internet sources about the hybrids of flax
and sorghum have been developed on the base of CMS.

4.Why fertility restoration by dominant genes is essential for hybrid seed
production based on CMS to obtain high yield of hybrid seeds on a commercial
scale?

5.How CMS of crops will effect on agriculture?

6.Why is conducted the determination of CMS in the crops?

7.In what countries is used the CMS of cotton widely?

8.How can be developed rice hybrids on the base of CMS?

9. Improve your knowledge of the studied material on the base of pedagogical
method “Problematic situation™.

Problems related to wheat, cotton and barley CMS hybrids.

Indeterminate of CMS

7 ™~

Natural or artificially Selection of parental plants
creating ways of CMS which have heritable CMS




The 19" laboratory training.
Determination of sprouting vigor of seeds and germination ability.

The aim of the laboratory training. To get acquaintance with the
conceptions of seeds’ sprouting vigor, laboratory germination of the farm crops
(except cotton plant seeds) and the lab method to define them by the means of filter
papers under the guidance of relevant standard (GOST 12038-84) is the aim of this
training.

Necessary lab kits to conduct lab analyzes: Seeds of different farm crops,
Petry dishes, filter paper (photo 38), lab paper scissors, seed counter and layer (photo
96 in the book of “Selection and seed breeding of grain and grain-bean crops”, 2019),
thermostat, in the photo 11 of above mentioned book), tweezers, microscope,
magnifying glasses, manual and text books, special tables, pencils, rulers, erasers.

Photo 38. Filter paper rolls to prepare filter lengths for Petry dishes.

Sprouting vigor (or energy) — this is an index of rushed seed sprouting. The
seeds which have higher sprouting vigor, generally are resistant to adverse
conditions; seedlings drive form such seeds grow rapidly, develop and less infected
by the diseases. This index has a direct correlation with laboratory germination.

Laboratory germination — this is percentage of normally germinated seeds
in the probe, taken for analyze. Germination is the one of the most important indexes
of seed stock material, which has a great industrial significance. Fitness of seeds to
planting and rate of planting are defined by this index. The seeds with high



germination at the appropriate cultivation give rapid, rushed and healthy seedlings.
The seeds, which have germination, does not meet requirement of standard, will not
admit to planting.

Description of the lab method to define sprouting vigor and germination of
seeds. The growing of seeds is implemented in the optimal conditions of laboratory
set by the GOST 12038-84 (table 8).

Table 8. Seed growing conditions.
Conditions of growing Terms of definition, days.
Crops
Box Temperature, Light Sprouting Germination
°C. vigor
Soft wheat HII, 20 Darkness 3 7
MB, P, MB*
Hard wheat HII, 20 Darkness 4 8
MB, P, MB*
Barley BII,
HIL, P, Mb 20 T 3 7
HIL,
Ray MB, 1, ME* 20 T 3 7
Oat BII,
HIL P, ME 20 T 4 7
. MB,
Rice HII 20-30 T 4 7
Millet P, Mb 20-30 T 4 7
25,
Corn HIIL, P 20-30 4 7
HII, 25,
Sorghum P. MB 20-30 T 4 8
Buckwheat P, Mb 25, T 4 7
’ 20-30
Peas HII,
BII 20 T 4 8
: HIL,
Chick pear BII 20 T 3 7
25,
Soya HIIL, P 20-30 T 3 7




Bean forage HIT 20 T 4 10
Sunflower P, HII 25, T 3 5
’ 20-30

Flax Hb 20 T 3 7

Common HB,

alfalfa MB 20 T 4 !
HII,

Sudan herb HE 20-30 T 3 8

20,
Rape Hb 20-30 T 3 7

Conventional signs: Hb - on the filter paper; Mb — in the lays of filter paper;
MB* - in the lays of filter paper and permanent water supply; P — rolls of filter paper;
I" — in crumpet filter paper; HIT — on the sand, C — light; T — darkness.

The seeds of analyzing crop (common alfalfa) are used to define the
germination, picked out at the identification of seeds’ purity. Four probes with 100
seeds (for enlarged seeds like corn and chick pea) and 50 seeds (like alfalfa and flax)
each one are counted out by hand, without choosing or by the help of seed counter-
layer.

The filter paper is used as a spread under seeds when seeds grow (photo 26).
The filter paper must be clean, not painted with poisonous substances. It is used in
the shape of a mug (in the Petry dish).

Prior to the growing, the filter paper is soaked without surplus of water.
Surplus of water must be taken away.

Fifty seeds are laid on the soaked paper, placed in the Petry dish. This work is
repeated three times in totally to be four replicates. They should be covered with lids
(a little bigger Petry dishes). The order numbers of probes are written on the lids and
except these, the dates of accounting the sprouting vigor and germination. It is
necessary to observe the temperature of the thermostat at the period of growing and
at the time when the fresh air comes in by periodically opening of the thermostat
door.

Record of germinated seeds at the defining of germination is conducted in the
terms, set by the technical conditions to every crop (table 7). Germinated seeds are
fixed in two terms: at the first - the sprouting vigor is defined, at the second —
germination.

At the accounting of germination, the following seeds are calculated
separately:

-normally grown;

-soaked:;



-hardy;
-rotted,
-abnormally grown seeds.

But it should be taken into mind, that for the most of farm crops, the
percentage of germination is defined only on the normally germinated seeds.

The results of calculation at the defining of germination and sprouting vigor
of seeds are recorded into the working form (laboratory table or appendix 3).

Arithmetic mean of germination percentage and admissible differences of four
probes with consideration of admissible differences on the standard is presented
below (table 9).

Table 9. Arithmetic mean of germination percentage and admissible
differences.

Arithmetic
mean of
germination, %.

Admissible
differences, %.

Arithmetic
mean of
germination, %.

Admissible
differences, %.

99 2 88-91 6
97-98 3 83-87 7
95-96 4 75-82 8
92-94 5

If at one probe, the difference is more than admissible, the percent of
sprouting vigor and germination is defined on another three probes. In the case
when the difference more than admissible has been discovered in two probes,
sprouting vigor and germination are identified on the base of data taken after
repeated growing.

Order of laboratory works:

-determine the view of box and prepare it to seed laying for growing;

-count out 4 probes on 50 seeds of alfalfa each one;

-prepare the thermostat, Petry dishes, water of room temperature and others;

-lay seeds of the probes on the moistened filter paper in the Petry dish and
put on them label with written the number of probe and date of sprouting vigor and
germination accounts;

-place them on the shelves of the thermostat;



-do daily controls on fixing the temperature and coming in the fresh air into
the thermostat;

-calculate sprouting vigor and germination of seeds and record numerical
data in the working form (table 10).

Table 9. Defining of sprouting vigor and germination of alfalfa seeds.

Starting Completing

Thermostat Ne Temperature

On the light

In the darkness Box

Germination per a day Date Probes An
average
percent
1 2 3 4
Sum-total

Totally of hard seeds

Remained units

Including soaked

Hard seeds

Rotted seeds




At the calculation of
sprouting vigor

At the calculation of
germination of abnormally
germinated seeds

Totally

Sprouting vigor, %

Germination, %

Germination with addition of
admissible percent of hard
seeds, %

(13 29 ¢¢ 29 202_ .

Questions and tasks to firm the knowledge:
1.What does it mean sprouting vigor and germination of seeds?

2.What kind of lab Kits is needed to do lab analyze to define the indexes of
sprouting vigor and germination of seeds?

3.Discribe the lab method to be used in the defining of the indexes of
sprouting vigor and germination of seeds?

4.List the work orders has been done in the method of defining sprouting
vigor and germination of seeds?

5.How would high sprouting vigor of seeds effect on the productivity?
6.Why the field germination is studied?
7.What is the admissible percent of hard seeds?

8. Consolidate the mastered knowledge on the bases of pedagogical method
named “Thick and thin” questions.

“Thin” questions “Thick” questions
Where is the seed sprouting vigor analyzed? How is lab work conducted?
What kind of equipment is used to determine | Does field germination effect on the
the germination in the lab? productivity of crops?
What is the difference between sprouting vigor
and field germination of seeds?




The 20" practical training.

Using of inducing mutation.

The aim of this training. To acquaint the students with the arising of inducing
mutation, its importance in the plant breeding and the kinds of mutants inducing
artificial mutations in the plant materials is the aim of this training.

Teaching articles, necessary to conduct the training: lecture materials on
topic of mutation, placates dedicated to the living organisms, subjected to mutation,
internet source, picture and characteristics of plant varieties (Octiyabr-60) developed
through plant breeding method of induced mutation.

General and simple explanation about the mutation and its importance in the
plant breeding reader can see in the program of FAO and IAEA, in particular,
dedicated to the nuclear techniques in agriculture. According to this comment: since
life first emerged on earth the diversity of living organisms has continuously evolved
into a variety of species reaching the complexity that we see today (figure 8).
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Figure 8. Formation of plant species diversity in the world.

What drives this massive variation? Exposure to ionizing radiation, which
emanates naturally from the cosmos, from the sun, even from the earth itself, causing
living organisms to mutate. Most of these mutations will not survive. But, in rare
cases beneficial mutations create novel varieties, enabling them to survive and thrive
in a wide range of environments. Over the millennia, farmers have taken advantage
of these naturally occurring mutations by selecting and propagating the most
promising ones.

Today, we don’t have to wait for nature. Today, we no longer have to wait for
nature.



In the 1920s, when researchers discovered that artificially ionizing radiation
was capable of inducing beneficial mutations, crop breeders were able to increase
the frequency of spontaneous mutations. The age of crop mutation breeding was
born.

To induce desirable crop mutations, the seeds or other parts of initial plants
are exposed to ionizing radiation (photos 39, 40). Then the seeds are grown for two,
to

Photos 39 and 40.  Special equipment to induce seed mutation.

four generations. The plants of treated seeds are inspected until the new, but
desirable mutant characteristic can be identified. Once identified desirable plant
from the mutated plants, more generations are grown to develop uniform breeding
lines. Then the advanced mutant lines are tested in the field conditions. If it is
necessary to enrich the achieved complexity of traits with traits of other variety, the
crossings with them are implemented to incorporate and retain their agronomic
traits. The progenies of hybrids are selected deliberately and then new progeny lines
are compared in field trials with existing parental varieties. After formation of
uniform desirable population of new varieties, their seeds propagated and officially
licensed and released to the farmers.

Mutation breeding has generated thousands of novel crop varieties in
hundreds of crop species and millions of dollars in additional revenue, delivering
higher yields, increased nutritional value, resistance to the effects of climate change
and tolerance to diseases.

Mutation breeding is a fundamental and higher successful tool in the global
efforts of agriculture to feed an ever increasing and nutritiously demanding
population.

Physical and chemical mutagens are the basic sources in the technique of
inducing mutation. Most often X and gamma rays, UV radiation, fast and slow
neutron, alpha ray and beta ray are explored in the mutation plant breeding.
Radioactive isotopes of P-32 and P-35 also have mutagen effect, but they are
inconvenient for the insecure storage and application. Radioactive cobalt (Co-60)
and Cesium (Cs-137) placed in the cobalt bomb are usual sources of gamma rays in
the laboratories (photos 39 and 40).



Except the physical radioactive substances, there are some chemical
mutagens, which are able to cause induced mutations of plants, they are
Ethyleneimine (EI), Nitrogen mustard, Diethylnitrosamine (DMN) and others.

Genetic nature of mutation is proved by the random, spontaneous changing
(breaks, damages) of chromosomal DNA of plant genome then resulting in
producing of new trait variations (figure 8). The plants with new traits or properties
in the result of mutagen treatment are called mutagenic plants or mutagenic seeds.

Deletions Translocation Duplication Inversion
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Figure 9. Varieties of mutagenic changes of Double-strand in plant DNA.

Above mentioned scientific principles and practical opportunities of mutation
have been successfully transformed to develop productive cotton varieties such as
AN-402, Samarkand-3, Karshy-7 and Octiyabr-60. The last one was the most
important variety in the history of cotton growing and one of the major varieties in
the sixth strain changing which had began since 1982.

Creation of the variety Octiyabr-60 by the breeder A.E. Egamberdiev (photo
41) is the best desciption of inducing mutation in the cotton plant breeding. The
varieties Tashkent 1 and S-4727 have been involved in the chamical mutagen
exposures at plant breeding process. Laboratory and field germinations of seeds of
the variety Tashkent 1 were stimulated by 5-20% in the result of exposure with
chamical mutagens of NMM, NEM, DMS and EI. Stimulation on the surviving has
been remarked only at the exposure of NEM with duration of 12 days (up to 106,0%
in comparison with control). Germination of seeds and suviving of seedlings of the
variety S-4727 were decreased in most of variants, respectively by 0,4-14,8% and
08-20,8%.

All mutagens and some variants of El activated the terms of flowering and
especially, the maturity of plants of the variety Tashkent 1 by 6-12 days and on the
variety of S-4727 by 5 days and height of plants respectively for 1,5-11 and 08-22
cms.

The mutagens stimulated the development of some qualtitative traits (in
particular, number of bolls). So, the number of bolls on control plants of the variety
Tashkent made 28,3 units, in the experimental plants -29,1 up to 40,1; on plants of



the variety S-4727 respectively: 20,8 and 21,1 up to 24,4. This effect depends on
the duration of mutant exposure and pronounced stronger at the activities of NMM
and NEM.

Variation on the traits of bolls weight, height of setting the first fruiting wood,
number of monopodiy and simpodiy in the M; were not observed or they were
inconsiderable. The more length of fiber was remarked on the variety Tashkent 1 at
the exposure of ElI and NEM (39 mm against to 35,3 in the control). The forms with
fiber length of 37,2 mm were found in the variety S-4727 after experiments with
DMS and HEM (in the control -35,3 mxrp)
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Photo 41. A.E.Egamberdiev (second by the right side)— genetic and breeder,
prized by the medal of N.I.Vavilov, the head of cotton mutation laboratory at
the Institute of Experimental Biology of Plants, Academy of Sciences of the

Republic of Uzbekistan with his scientific colleagues, 1985.

Genotype with light-green color of plant phenotype was separated out of
progenies, taken from crossings of mutagen M-281 with the variety Tashkent 1.
Planting of this genotype of its F3 gave a family. Plant breeding in this family in the
wilt disease background infected by the fungy of verticilium has promoted to creat
line L-5529, which gave initiation to the variety Octiyabr 60. This was one of the
best results of using mutation in the history of cotton plant breeding and it was a
bright example of taking this method more widely by many breeders. This method
has become an irreplaceable stage of cotton plant breeding in the creation of
valuable initial material to the development of up to date cotton varieties. Not only
seeds but lately have been worked out more complicated modifications of this
method, in which different organs of plants (bud, flower, overy and bolls) could be
successfully exposured at different doses of mutagen factors. Obtained mutagenic
lines purposefully are being hybridized with commercialed cotton varieties.



Due to the chievements in exploiting induced mutation in the breeding of
cotton plant, N.N.Nazirov and others have released the mutagenic variety AN-402.
It was evoved from seeds of wild Mexicov cotton, treated by the radio-active
phosphorus. Since the 1979 it grown in the fields of the republic.

Samarkand-3 variety was developed by O.J.Jalilov in the result of taking
radio-mutagen variety AN-401 and its hybridization with variety 108-F, this variety
was introduced into production in 1981.

Karshi-7 variety of fine staple cotton also was developed by the breeder
A.Tiyaminov in the consequence of mutagen participation. Here, the mutagenic line
ML-100 had been crossed with the variety 7588-1, and then multiple selection of
desirable plants was applied in the diffent agro-ecologic zones throughout the
southern regions of the republic.

The questions and tasks to consolidate acquired knowledge:

1.Why exists so many plant species in the world?
2.What are four types of mutation?

3.What causes mutation?

4.Does mutation play a beneficial effect on the development of agriculture
and how, if it does happen?

5.Do you know cotton varieties which have been developed by mutation?

6.Why the method of mutation is good for you?

7.Find out mutation plant breeding on the grain and bean crops and
achievements in the development of mutagenic grain or bean varieties.

8.Prepare the sort reports about induced mutation in the researches of foreign
scientists.

9. Train your knowledge development via answering to the questions
according to the method of “Blitz question”

1.Can you describe the procedure, used
to get buckwheat mutants?

2. Can you show the mutant
plants of corn and how?

/

Answer briefly, correctly and
precisely!

Who can aid in something new and enrich
the answer?




The 21st laboratory training.
Conducting techniques of approbation in the seed-stock area.

The aim of the training. Getting acquaintance with idea of approbation,
kinds of seed-stock fields to be approbated, approbation techniques in the example
of sunflower approbation, analyze of fruit basket and kernel and summarize the
outcomes of approbation is the main aim of this lab training.

Necessary lab and teaching subjects to conduct the training: instructions
to conduct approbation in the fields of sunflower, herbariums of different dried plant
bundles, collected from plantations of oil flax, placards, depicting morphological
structure of these plants, blank forms of approbation statements to be filled at the
end of approbation (appendix 2), manual on the practical and lab trainings of field
crops, lab copy-books, pencils, rulers and erasers.

Approbation, according to the law of the republic of Uzbekistan “About seed
production” refers to the research, carrying out in the field, to identify general state
of seed-stock, designated to the planting and the degree of genetic (variety) purity,
resistance to diseases and pests (photo 42).

*;
Photo 42. Sunflower plantation is ready to approbation.
The fields of seed-stock to be conducted approbation are: variety plantations
of plant breeding stations, elite-seed production farms and district seed production
farms, plantations of seed-stock plots, plantations of perspective and deficit
varieties.




Field approbations of the plants are carried out by the agronomists of seed-
producing farms. Some of the foremost specialists, passed through the approbation
training courses can be attracted to help their agronomists.

At the beginning of his approbation the agronomist must to check the
existence of confirmative documents, such as approbation statement, variety
certificate, identity to the seeds, certificate to the seeds, that the planting has been
done with the seeds of selection varieties, self-pollinated strains or hybrids to
conduct field approbation.

Sampling (photo 43) is conducted by the agronomist passing through diagonal
of the plantation and taking point samples out of equal distances. Simultaneously,
with the inspection of plants and taking of samples, approbatory-agronomist
identifies the general uniformity and variety grade of plantation and either the
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Photo 43. Sunflower baskets (florescence) at the time of maturity.
infection of field by the pests and diseases. Variety grade (or variety purity) is
defined in percent ratio of amount of typical plants of studied variety to the amount
of all observed plants. Plantations, according to the variety purity, are separated to
three categories: | — if the variety purity is higher than 98%; Il — if the variety purity
makes 95-97% and I11- when the variety purity is equal to 90-94%.

Approbation of the plantation of sunflower is implemented at the time of
maturing the most parts of baskets (florescence).

Samples are selected and taking out at 100 points, from every 10 plants in
each point. One normally developed kernel is taking out from every basket and 500




kernels out of them are analyzed (the rest of them are kept in the farm for the case
of checking).

The typicality of variety is identified on the size, shape and color of kernels.
All typical kernels are also analyzed to define their shell characteristics.

The aim and the organizational measurements on the approbation of oil flax
are not differentiate from approbation of sunflower. Approbation of the field of oil
flax is conducted at the time of early, yellow maturity (photo 44). Sampling is also
done passing through the diagonal of the field and with taking, without selection, 15
plants each from 20 points of the field. Collected plants is bounded into the
individual bundle and labelled with recording the date of approbation, name of the
farm and variety.

Photo 44. Formation of an approbation bundle.

Analysis of plants in a bundle on their morphological features facilitates to
identify the category of variety purity as the example of sunflower. Agronomist-
approbatory can also define the mixes of off type plants, representing other varieties
or hybrids.

Furthermore, seeds of plants also can help in determining the variety degree
of the studying oil flax variety.

Sharp, color and weight of 1000 seeds defer considerably between grown
varieties (photo 45).




Photo 45. Seeds of different varieties of oil flax.

According to the weight of 1000 seeds, oil flax varieties can have enlarged (9-
13 gr) and middle seeded (6-8 gr).

Since the end of the sample analyses the agronomist-approbatory gives to the
farm approbation statement. This statement is formed in three copies (appendixes
3). One of them is remained in the farm, the second is delivered to the district
department of agriculture and the third submitted to the seed provisional point prior
to the acceptance of variety seeds to the sale or storage.

The result of approbation can be undesirable or all indexes of seed-stock
plants don’t meet the requirements of standards (or unfitted for planting purposes).

The following documents are filled in on the bases of the approbation
results of sunflower and oil flax plantations:

to reproducing plantations, seed crop which is intended to use for sale, -
approbation statement on the form of 195;

to plantations, have been recognized as unfitted for planting purposes — culling
statement on the form of 200.

Questions and tasks for students to consolidate studied material on the
approbation of farm crops:

1.What is the approbation and how it has been defined in the state law “About
seed production” of the republic of Uzbekistan?

2.How can be identified the categories of plants on the variety purity?

3.Does shape or color of sunflower kernel effect on the result of approbation?

4.What sampling techniques are used in the approbation of sunflower and oil
flax fields?

5.Can you distinguish the differences of the forms 195 and 200?

6.Practice approbation technique in the plantation of sunflower at the time of
your case study as self-work and prepare report of the base of filled in approbation
statements 195 and 200.

7. Practice approbation technique in the plantation of oil flax at the time of
your case study as self-study work and prepare report on the base of filled in
approbation statements 195 and 200.

8. Review over the approbation bundles: barley variety and oat variety (on the base of
pedagogical method of “Resume”):

Topic: Conducting of approbation on the hey bundles of barley herbarium variety
Advantages Disadvantages

Topic: Conducting of approbation on the base of hey bundles of oat herbarium
Advantages Disadvantages




The 22" practical training.

Usage of polyploidy and haploid.

The aim of the training is to study polyploidy and haploid in the farm crops.
Their origin and importance in the plant breeding of agricultural crops.

Necessary teaching subjects to teach students on the nature of polyploidy
and haploid: polyploidy crops’ herbariums, placates, illustrating plant polyploidy
and haploid, video presentations about the research of polyploidy plants and origin
of haploid plants, lecture materials on this theme, pencils, erases and practical copy-
books.

Polyploidy is the state of a cell or organism having more than two paired
(homologous) sets of chromosomes. Most species which cells have nuclei
(eukaryotes) are diploid, meaning that they have two sets of chromosomes—one set
inherited from each parent. However, some organisms are polyploidy, and
polyploidy is especially common in plants.

In other words, polyploidy is the condition in which diploid cell or organism
acquires one or more additional sets of chromosomes or the polyploidy cell or
organism has three or more times the haploid number (figure 10).
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Figure 10. Formation of polyploidy and haploid cells in the farm crops.

Polyploidy may occur due to abnormal cell division, either during mitosis, or
commonly during metaphase | in meiosis. In addition, it can be induced in plants
and cell cultures by some chemicals: the best known is colchicine, which can result
in chromosome doubling, though its use may have other less obvious consequences
as well.



Whole genome duplication, or Polyploidization, is a major mechanism in
plant evolution. Numerous studies have tried to evaluate the proportion of
polyploidy in angiosperms, varying widely between 30% and 80% [11]. It is now
acknowledged that probably all angiosperm lineages experienced one or several
rounds of polyploidization in their history (table 11).

Using aspects of polyploidy in the plant breeding of farm crops gives plant
breeders more options for developing novel plants and improving existing cultivated
varieties.

Table 11. A list of major farm crops and their ploidy.

Common Ploidy Name Propagation
name

Maize 2x=20 Diploid Outcrossing

Wheat 6x=42 Hexaploid Outcrossing

(bread
wheat)

Rice 2X=24 Diploid Selfing

Soybeans 2x=40 Diploid Selfing

Barley 2x=14 Diploid Selfing

G.hirsutum 2x=52 Tetraploid Outcrossing
cotton

G.herbaceum 2x=26 Diploid Outcrossing
cotton

Sorghum

Wheat Tetraploid

(durum wheat)

Triticale

Sunflower

Rye

Millet

Polyploidization is a basic feature of plant evolution. Nearly all of the main
food, cotton, wheat (appendix 4) and oil crops and others (table 10) are polyploidy.
When ploidy levels increase, yield doubles; this phenomenon suggested a new
strategy of rice breeding that utilizes wide crosses and polyploidization dual


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3316500/#pone.0033808-Soltis1

advantages to breed super rice (photo 46). As low seed set rates in polyploid rice
usually makes it difficult to breed, the selection of Ph-liked gene lines was
emphasized. After progenies of indica-japonica were identified and selected, two
polyploid lines, PMeS-1 and PMeS-2 with Polyploid Meiosis Stability (PMeS)
genes were bred [DeTian Cai, et all. 2007]. The procedure included seven steps:
selecting parents, crossing or multiple crossing, back-crossing, doubling
chromosomes, identifying the polyploid, and choosing plants with high seed set rates
that can breed themselves into stable lines. The characteristics of PMeS were
determined by observing meiotic behaviors and by cross-identification of seed sets.
PMeS-1 and PMeS-2, (japonica rice) have several characteristics differ from other
polyploid rice lines, including a higher rate of seed set (more than 65%, increasing
to more than 70% in their F1 offspring); and stable meiotic behaviors (pairing with
bivalents and quarivalents nearly without over-quarivalent in prophase, nearly
without lagging chromosomes in metaphase

Photo 46 (bunch of photos). Rice polyploidies in one of the researches.

and without micronuclei in anaphase and telophase). The latter was obviously
differ from control polyploid line Dure-4X, which displayed abnormal meiotic
behaviors including a higher rate of multivalents, univalents and trivalents in
prophase, lagging chromosomes in metaphase and micronuclei in anaphase and
telophase. There were also three differences between PMeS lines and normal diploid
lines of the breeding method: chromosomes doubling, polyploidism identifying and
higher seed set testing. The selection of PMeS lines is the first step in polyploid rice
breeding; their use will advance the progress of polyploid rice breeding, which in
turn will offer a new way in breeding super rice.

There exist two different concepts for the definition of the type of polyploidy.
On the one hand is the classic cytogenetic definition where the presence of only
bivalent-forming chromosomes during meiosis characterizes allopolyploids while



multivalent formation of homologous chromosomes indicates autopolyploidy [6].
The second definition is based on a taxonomic concept, where polyploids formed
through hybridization of different species (allopolyploids) in contrast with hybrids
formed through genome duplication or crossing of different genotypes (figure 11)
from within a species (autopolyploids). Taxonomic allopolyploids are often termed
segmental allopolyploids in the cytogenetic reference frame, indicating the presence
of only locally differentiated chromosomes.
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Figure 11. The evolution of bread wheat and barley: a history of
hybridization and domestication.

Evolution of hard wheat (Triticum durum) also as soft or common wheat
(Triticum aestivum) species (above presented figure) had took its start through the
historical process of polyploidy, an increase in the number of sets of chromosomes
beyond the normal two sets. (a) The ancestral einkorn wheat (Triticum boeoticum)
has two sets of chromosomes and produces small seeds. (b) Durum wheat, which is
used to make pasta, was bred to have four sets of chromosomes and produces
medium-sized seeds. (c) Common wheat, which is used mostly for bread, was bred
to have six sets of chromosomes and produces the largest seeds (appendix 5).

Haploid describes a cell that contains a single set of chromosomes. The
term haploid can also refer to the number of chromosomes in egg or sperm cells,
which are also called gametes. In maize, gametes are haploid cells that contain 10
chromosomes (table 10), each of which is one of a chromosome pair that exists in
diploid cells.

Haploid plants originate from gametes (or gamete-like cells) that do not go
through fertilization, but can still generate a viable individual. Therefore, haploids



contain only the chromosome set found after meiosis in male (sperm cells) or female
(egg cells) gametes, Britt, A.B., and Kuppu, S. (2016). This chromosome set ‘n’
corresponds to only half of the chromosome set found in the fertilization product
(zygote) and other somatic cells. Depending on whether the single set of
chromosomes comes from the maternal or paternal side, the plant is referred to as
maternal haploid and paternal haploid, respectively.

In a DH plant, the chromosome set of a haploid plant has been doubled
spontaneously or artificially. Chromosome doubling is necessary since haploid
plants are generally frail, organ size reduced and are not fertile. The most commonly
used chemical agent to render haploid plantlets diploid is colchicine, which blocks
cell division without blocking chromosome duplication. This treatment acts like a
‘copy—paste’ of the haploid genome into a diploid genome. Consequently, in DH
plants all loci are homozygous. Chromosome doubling creates ‘pure’ homozygotes
or fully inbred lines (Figure 12).
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Figure 12. Overview of doubled haploid technology
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First different methods are used to create haploid plants. Then chromosome
doubling on haploid plantlets results in perfect homozygous plants named doubled
haploid (DH) plants.

Doubled haploid technology comprises both the production of haploid plants
and the chromosome doubling process (Figure 1). It has become an important tool
in plant breeding, since it shortens the time needed to create pure homozygous lines,
which can either be released directly to farmers as cultivars or used as genitors
(inbred lines) for the production of hybrid seeds. The primary advantage of DH
plants is to possess a phenotypic stability due to the fact that all alleles are in a
homozygous state. In short, DH technology increases the efficiency of plant
breeding.

The numerous methods to obtain haploid plants can be classified into two
categories (Figure 12). Firstly, in vitro methods are based on the culture of haploid
cells and their differentiation into haploid embryos and ultimately haploid plants.



Both male (microspores or pollen) and female haploid cells (megaspores or ovules)
are used, depending on the responsiveness of the cells in a given species. Secondly,
in situ methods make use of particular pollination techniques using irradiated pollen,
inter-specific crosses or so-called ‘inducer lines’.

Haploid inducer lines are routinely used in plant breeding for maize only, and
thus represent an exception. Maize haploid inducer lines all derive from a particular
genotype discovered in the 1950s that possesses the ability to induce the
development of haploid embryos on a maize line a matter of interest upon pollination
with the inducer pollen. The pollen from the inducer line triggers the development
of the egg cell into an embryo containing only a haploid maternal genome. This
process is called in vivo gynogenesis (Figure 13). Recently, haploid inducer lines
have also been created in Arabidopsis thaliana, Brassica juncea and maize by the use
of engineered centromeric histone in 3 (CENH3) variants. However, this haploid
induction method has not been reported in plant breeding programs so far.
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Figure 13. Comparison of double fertilization and in vivo gynogenesis in
maize.

In flowering plants, sexual reproduction is characterized by a unique
biological process named double fertilization, which consists of two separate fusion
events between male and female gametes (left). This double fertilization leads to a
diploid embryo and triploid endosperm that represent the two major seed
components. In case of fertilization with pollen from a maize ‘inducer’ line (right),
double fertilization is impaired, resulting in seeds containing a haploid embryo with
only the maternal genome.

All flowering plants are characterized by a particular way of sexual
reproduction called double fertilization. It consists of two parallel fusion events



between male and female gametes (Figure 13). The haploid egg cell is fertilized by
one haploid male gamete and becomes the diploid embryo. At the same time, the
diploid nucleus of the central cell is fertilized by the second haploid male gamete of
the same pollen tube to form a seed nutritive tissue, the triploid endosperm (Figure
2). Pollination by a maize inducer line results in an atypical fertilization event in
which only the central cell is fertilized normally by a male gamete, and the egg cell
develops into a haploid embryo lacking the paternal genome (Figure 13). Note that
after pollination by a maize inducer line, only about 10% of the developing seeds
contain a haploid embryo, the remaining 90% are normal diploid embryos.

Questions and tasks to consolidate acquired knowledge on polyploidy and
haploid:

1.What is polyploidy?

2.Find out ploidies of sorghum, wheat (Tetraploid - durum wheat), triticale,
sunflower, rye and millet and fill in table 10.

3.What is an example of polyploidy?

4.What is polyploidy breeding?

5.What is a haploid plant?

6.Why is doubled haploid technology impactful for agriculture?

7.What is a haploid inducer line?

8.What kind of different methods to produce haploid plants do you know?
9.How does in situ haploid induction work in maize?

10.Find out positive effects of haploid cell on plant breeding and prepare a
brief scientific report about them.

11. Consolidate acquired knowledge on the base of pedagogical method
(OREG):

Report your opinion about the kinds of polyploidy and haploid on the theme
“Usage of polyploidy and haploid in agricultural crops” on the base of OREG
method.




The 23 laboratory training.

Control of seed storage and variety purity.

The aim of the training. Getting acquaintance with cotton plant seed storage
and control variety purity of seeds by the students is the major aim of this training.

Necessary teaching aids to conduct the training: some standards designated
for storage of the cotton seeds, lecture note-book, cotton seeds (naked and with
fiber), placates depicting warehouses for storage of cotton seeds and bags to store
seeds, pencils, erasers.

According to the internet sources, cotton seed (photo 47) is characterized as
seed approximately 3/8-inch-long and 3/16 inch wide. It is covered by a soft fibrous
white substance. Sometimes the seed will appear blackish and fiber less (no cotton
adhering to the seed).

Photo 47. Cotton seeds and their various outlooks.

Ginning machine is used to separate the cotton fibers from the seed. Cotton
gin had been invented by Eli Whithey in 1793.

In the Past the separation of cotton fibers from the seeds is done by hand
(manually). It was very hard and time consuming work. Invention of cotton gin has
considerably reduced the time and extraordinarily enhanced efficiency of cottonseed
ginning.

There are two types of ginning machines for our cotton ginning plants.

1.Saw gin machine (for middle fiber cotton varieties, G.hirsutum L.).
2.Roller ginning machine (for fine staple cotton varieties, G.barbadense L.).
Cottonseeds are surrounded by fibers which grow from the surface of the seed.
This lint is removed in one of the ginneries and used to make cotton thread and
fabric.
The seeds are about 15% of the value of the crop which totally makes: 70% of raw
cotton weight and are pressed to make oil and used as animal feed. About 5% of the
seeds are used for sowing the next crop.



Storage of cotton seeds is implemented by the guidance of the GOST 5947-
68 (reissued, June 2010). According to this GOST cottonseeds are packaged in
fabric or paper bags (photos 48, 49) or in piles (unloaded) insuring perfectly safe
(at 10° C; 14% of humidity) and ensuring from mixing with industrial varieties.

Photos 48, 49.  Storage of cotton seeds in paper bags and unloaded.

Seeds accepted to the storage should have certificate about the seed quality
presented below:
Certification

Ne
on cotton planting seed (which is valid for two months)
« » 20 .
Name of the cotton variety
Given (to) ,

On seed stock batch Ne  with weight ___ ton,
taken from cleaning of seed stock batch of raw cotton
batch No |
Provisioned in in20

intended to dispatch to :
Industrial grade of the seeds

Moisture (to absolute dried and real weight)

Purity (impurity or sp’oilage)

Full hairiness of the seeds

Multiple delinting :

The seed batch — it is a defined amount of uniform seeds (of one crop,
variety, reproduction, category, variety purity, year of crop, similar origin,
numbered and conformed by corresponding documents).



After two months of storage, the cotton seeds will be analyzed again to
define their quality safe.

GOST 21820.0-76 spreads to seed stock raw cotton and cotton seed intended
to plant and identifies the methods to select samples for determination (control) of
planting seed qualities. Depending on their batch weight the sampling is carried
out from batches or their parts. The weight of control unit, identified for seed stock
raw cotton and cotton seed is presented in the table 12.

Control unit — one average sample of particular amount or its parts is taken
to determine the quality of seeds at separate batch.

Table 12. Weight of control unit for seed stock raw cotton and cotton seeds.

Weight of control units (ton)
Seed stock raw cotton batches Seeds at the ginning
Reproductions and storage times
Non- Disinfected
disinfected
Elite 15 5 10
F1 30 10 20
F2 60 20 40
Fs and 150 50 100
successive
reproductions

Storage of cotton seeds in the farms prior to sowing. The planting seeds
are delivered to farmers from state provisional points in correspondence with variety
allocation plan, on the conformed norm of sowing, identified plan of area and modes
of planting.

At the time of releasing, provisional point gives a certificate to the recipient
in which pointing out the characteristics of planting and variety quality of seeds and
their origin (elite farm).

The planting seeds are transported in the fabric or paper bags, every batch,
distinguishing from each other by quality and variety indexes, in individual
transport. Until sowing the seeds are conserved in the dried, good aired premises
which previously cleaned properly and disinfected.

Boards and reed stacks are laid under seed bags to prevent moisture
penetration to them from floor. The width of every stacks must be equal to the length
of two bags, and the distance between neighboring stacks — at least 1m, that lets free
air flow and makes it possible to the controlling persons to check the state of seeds.
In the sun lighted days, all windows and doors are opened to air the premises.

The naked seeds are required great attention because of their high
environmental moisture absorbing characteristic and raped spoilage. The state of
seeds is subjected to systematic observation at the time of storage. In case of
moisture penetration, soaked seeds must be immediately dried by spreading them
out on the dried area by the depth of 10 cm and regularly mixing necessary.

Control of seeds at the time of storage is more important, especially for those
intended for seed purposes. First attention in the maintaining the good quality of
stored seeds must be paid to the moisture of seeds, that is the seeds are properly dried



and cleaned. Because, poor quality seed loses its viability even when stored under
ideal storage conditions. Furthermore, high moisture heating (chart 13), which
encourages the growth of seed, burns fungi and increases insect activity. Hence,
grain must be stored dry at 14% content (MC). As a rule of thumb, for seed MC
between 5% and 14%, each 1% reduction in MC approximately doubles seed storage
life.

A special control should be observed above the functioning order of storage
facilities. A good storage facility maintains good quality seeds with high viability
and vigor. Sample seeds for moisture content are taken every month to monitor seed
condition in storage. Sanitation and cleanliness in the storeroom must be maintained.
Keep the storage room free from insects and spilling seeds on the floor.

Store old and new seed stocks separately. As much as possible, do not mix
the new stocks with old ones to prevent pest infestation. Maintain the ideal
temperature and relative humidity inside the storeroom.

According to advanced seed storage technologies, the following factors of
environment have to be under control:

1.Increase in temperature and humidity can cause seed deterioration and promote
proliferation of seed borne pathogens and stored grain insect pests.

2.As a rule of thumb, each 5C decrease in storage temperature between 0C and
50C approximately doubles seed storage life. When storing seeds under ambient
condition, the storage room should be provided with adequate ventilation.

3.Use Paleta (pallets) or tarimas to keep the piles at a distance from the floor to
avoid moisture condensation. Pile the bags following the Japanese Piling System,
where the bags are piled leaving the center space vacant to facilitate better
aeration. This also allows access for re-sampling and quality inspection.
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Chart 13. Seeds stored in bags (above) and in the pile (below).

Defining of purity (or impurity) of seeds is carried out in two ways:
a)  Definition of contents of mineral and organic impurities;

b)  Definition of contents of empty, beaten, burnt and moved seeds.

Weighed portion (maBecka) of seeds in 500 g is sifted through sieve with the
outlet of 3x3 mm above the oil paper.

Picked out sweepings and dust are combined in the dish, and seeds bear on
the clean sheet of paper and by the pincers selected remained mineral and organic
impurities from them; then all mineral and organic impurities are weighed. At this,
smallest down (myx) picked out from the sifting of seeds adds to the weight of seeds.

Contents of mineral and organic impurities in the percentage (K,) is defined
on the following formula:

500

Where: m,—weight of mineral and organic impurities in g;

500 — initial weight portion in g.

After defining contents of mineral and organic impurities from sieved
weight portion, two portions on 100 units of seeds each one are sieved without
selection, each portion weighed and analyzed individually.

At the beginning picked out beaten and damaged seeds, which have less
half of nucleus, safe nucleus seeds and their parts. Then unbroken seeds cut in
half (across) and are overlooked. The seeds are selected to one out of five groups
depending on the studied analyses:

The first — the color of seeds nucleus is specific for this variety (table 13);

The second — touched seeds, color of nucleus is dark, then foreseen for this
variety;

The third — hollow seeds;

The fourth — burnt seeds with black color of nucleus;

Table 13. Requirements to color of seed nucleus of cotton seeds.

D=



Grade of cotton seed Corresponding grades Color of cross-section

of raw cotton of the nucleus

I I Light-creamy with

greenish and other spots

depending on the cotton
varieties

I I Creamy with spots

depending on the cotton
varieties

i Il From grey-creamy up

to yellowish with spots

v v From yellow up to

light-brown

The fifth — beaten and damaged seeds, which have less of half of nucleus,
safe nucleus and their parts.

The seeds of the second group weight with the seeds of the fifth group, which
together consist of oil mixes. (Beaten and damaged which have less half of nucleus,
safe nucleus of seeds and their parts involve in oil mixes).

Contents of oil mixes (b) in percentage are calculated on the formula:

= 7 (100 - Kp)
M

c
Where: m, — weight of oil mixes in g,
M. — initial weight of 100 unit of seeds in g,
Ko — percentage content of mineral and organic mixes.
The seeds of third group are weighed together with seeds of forth group.
Taken weight (K¢) in percentage is calculated on the formula:

K, =T (100 - &)
M

c

Where: m. — total weight of hollow (third group) and burnt (fourth group)
seeds in g,

M. — weight of 100 unit seeds in g,

K, — percentage content of mineral and organic mixes.

Mean arithmetic index on two weight portion is accepted for general
content of oil mixes or hollow and burnt seeds if difference between two
definitions will be not more then:

for | grade 0,5%,
for I1-111 grades 1,0%,
for IV grade 2,0%.

At the case of exceeding of this difference the repeated analysis is
conducted. If difference does not exceed established norm of admits, the result of
repeated definition is accepted as the completion result.

Otherwise, mean arithmetic index of oil mixes or hollow and burnt seeds
on four weight portions is accepted for a completion result.




Percentage content of impurities (a) is defined on the formula:
a=Ko+ K,

where: K, — percent content of mineral and organic mixes,

K. — percent content of hollow and burnt seeds.

Content of total impurity (C) in percentage is defined on the formula:

C=a+é

Where: a — percent content of impurities,
b — percent content of oil mixes.
Final result of impurity is rounded off up to 0,1%.

The questions and tasks to firm acquired knowledge on control of seed storage
and variety purity (or impurity):

1.What is the ginning of cotton seed?

2.What standard has been worked out to control cotton seed storage?

3.Can you explain the meanings of seed batch and control unit?

4.Do you remember what kinds of gauges are exploited?

5.Does the color of seed nucleus have relation with the purity of seeds?

6.Review the methodical order of sampling from stored cotton seed.

7.Review the ways of defining cotton seeds purity (or impurity) by using
cotton seeds available in the laboratory.

8. On the base of pedagogical method “Debate” organize question

and answer, share your friends with studied material.

Seed storage in the depositories

of seed producers \

Variety purity of corn and cotton

/ varieties at the time of storage

Discussion of the opinion,

expressed by student or students \
/ Expert inferences

Sums up on the base of your opinions,
pronounced in the debate




The 24" practical training.
The work carrying out in variety trial plots.

The aim of the training. The aim of this training is to get acquaintance with
variety trial plots. Organizing of variety trial plots, allocation of varieties in blocks,
testing them and phonological observations in the replications and doing summarize
on new varieties’ dignity are involved in the complex of scientifically research works
implementing in these plots.

Necessary teaching aids: Internet sources, text books about plant breeding of
farming crops, manual on conducting of crops variety trial, placates depicting the
scheme of variety trial plots, blank forms of phonological observations, latest state
register on newly commercialized varieties of agricultural crops, pencils, rulers and
erasers.

Variety trial plots (broadened; competitive and state) have different structural
schemes, depending on the crop species (photos 50, 51), cultivation and objectives.

L PP

Photos 50, 51.  Outlook of plot to test flax and alfalfa varieties.
Plots of broadened (or control nursery) variety trial.

Cotton plant breeding establishments are built in these plots. The best varieties
of department are tested in the broadened variety trial plot. Plot is selected according
to even and on the possibility identical in regard of soil. Agro-practices should be
typical to its district. Simultaneous conducting of agro-measurements in all parts of
a trial plot is an extremely important condition for the preciseness of the experiment.

The nursery is laid out in six replications. The replications may be allocated
in one or in several belts. Combination of testing varieties and standard is called
block. The rupture of blocks is not allowed at any disposition of replications that is
transferring of variety from one block to other.

At the disposition of blocks in the neighboring replications it is necessary to
strive that one name blocks would be stay maximal far from each other. Below is



presented the scheme chess like allocation of blocks at the disposition in three belts

(chart 14)

Guarding area

Standard Standard Standard
11 v I
Standard Standard Standard
I V I
Standard Standard Standard
I VI 11
Standard Standard Standard
VI I v
Standard Standard Standard
v I V
Standard Standard Standard
V 11 Vi
Standard Standard Standard
Il v I
Standard Standard Standard
I V I
Standard Standard Standard
I VI Il
Standard Standard Standard
VI I v
Standard Standard Standard
v ] V
Standard Standard Standard
V Il VI
Standard Standard Standard




Guarding area

Chart 14. Scheme of blocks’ allocation at the disposition in three belts.

In every replication, the variety occupies a lot, presenting row with 100 holes
or two rows with 50 holes each one.

The scheme of plants allocation is similar to the industrial condition.

The varieties (photos 52, 53) included into broadened, or competitive variety
trial, incorporated in groups over the precocity, sometimes taking into account and
other traits as type of plant architecture (canopy).

Incorporation in groups haunts the purpose of creation a specific agro-practice
condition of cultivation for every group.

The beginning and 50% of germination, blooming and maturity are taking into
consideration in the nursery of broadened variety trial.

Purity of variety is defined along the lines and varieties in the period of
flowering. 100 boll probe species are taken from every variety in all replications.
Yield of the first harvest, until the frost of opened bolls and total yield (taking into
account immature bolls) are also taking into consideration.

Probe species are analyzed in the laboratory, where weight of raw cotton out
of one boll, fiber output and its length are defined. Technological quality of fiber is
either defined. The mean indexes are defined out of data of six replications and the
main summary of broadened variety trial is composed (form 19, take a look at

e~}
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Photos 52, 53. Nursery of broadened variety trial of Scientific Research
Institute of Cotton Breeding, Seed Production and Agro-technologies, 2017.

The appendix 6).
Competitive variety trial.

The best varieties of the Institute or station and either the best varieties of
other stations, successfully passed through broadened station variety trials in the



course of two years. Competitive variety trial is laid in six replications. Every variety
occupies the lot consisting of five rows with 100 — holes in them, at the scheme
60x60x2-3 it makes 180 m?. In the plot of competitive variety trial takes into
consideration:

-the beginning and 50% of germination, blooming and maturity;
-state of plants in the plot on June 1, July 1 and August 1.

Height of plants, number of leaves and the level of the 1% fruit wood setting
are defined on the 1% of June;

Height of plants, number of fruiting woods on the 1% July;

Height of plants, number of fruiting woods and number of fruiting organs
(buds, flowers, bolls) on the 1% August.

-percentage of variety purity in the period of blooming;

-percentage of infection by wilt and bacterial blight;

-plant stand density after sprouting and at the beginning of ripening;
-25 boll probes are taken to determine technological quality of fiber;

-200 boll probe species are taken from all plants to define boll size, length and
output of fiber, absolute weight of 1000 seeds;

-crop of raw cotton from the 1 harvests, until frost of opened bolls and total;

Rate of the variety maturity in the broadened and competitive variety trials is
identified on the decade harvests. Taken data is compared with the half sum of
neighboring standards.

Statistical treatment of data is done on the method of pair standards.
State variety trial plot.

The new varieties releasing in the plant breeding institutes primarily studied
in the broadened and competitive variety trials and on the base of that makes
conclusion about the value of new variety in comparison with commercialized
variety. Final assessment about the perspective of new varieties and the
identification of regions to cultivation are granted on the base of the conducted tests
at the state variety trial in the courses of three years. This testing procedures similar
to foreign advanced testing works (photos 54, 55).

State commission at the ministry of agriculture is implemented state variety
testing. It is completely independent out of plant breeding establishments releasing
new varieties. It disposes networks of state variety testing plots, which located in
various zones throughout the republic. The soil of the plots has to be typical to their



zones, identical to fertility of soil. Agro-practical backgrounds should be similar to
the leading farms of the regions.

Photos 54, 55. Demonstration of cotton variety potential in the USA.

Agro-technical features of new varieties: response to watering regime, plant
stand density, chopping and others are taking into consideration at the testing
process. All these data have to be recommended by the authors of the varieties at the
time of submission of varieties to the state variety testing.

According to the plant architecture (canopy) of new varieties, they are
grouped, in order to select variety to the cultivation practices. Locally
commercialized variety is included into every group (appendix 6) as the standard
variety. If, there are more than 10 varieties in the test, the standard includes twice
into every replication.

Yield of raw cotton and fiber from September harvest, until frost of opened
bolls and total yield with yield of immature bolls; precocity from the days from
planting to harvest and rate of boll ripening; fiber output, weight of 1000 seeds,
resistance to diseases and pests, weight of bolls, resistance to lodging and shedding
of raw cotton, beginning from bolls, defects of seed and fiber in the bolls.

Fiber of new varieties is analyzed on their technological qualities: micronire,
length, strength, uniformity and others.

The new varieties are tested for fitness to mechanized harvest (photo 54).

The state variety trial conducts two types of variety testing: competitive — in
the small lots and industrial — in the enlarged lots.

The following research works are fulfilled in the small lots:

-to lay out four (even: six, eight) replicated rows on the account of 100 m?
area totally;

-to place one or two replications (rarely three) depending on the convenience;

Two or three varieties are tested in the enlarged lots and make the lists of
works:



-laying out an experiment in two replications. Area of a lot under observation
and recording of every variety must be no less than 1,5-2,0 hectares. Both
replications are placed in one belt. Agro-practices are done according to the
recommendations, handed by the breeder.

Questions and tasks to consolidate acquired knowledge on works to be
fulfilled in the plots of variety trials:

1.What is a variety trial plot?

2.Can you list the works which must be done in the trial plot?

3.How many varieties are tested in the trial plot?

4.Which signs of varieties are the major indexes in the testing?

5.By means of internet sources find out flax and alfalfa trial methods.

6.Make a scientific report on the list of works to be fulfilled in the testing plots
of flax.

7.Make a scientific report on the list of works to be fulfilled in the testing plots
of alfalfa.

8. Carry out the training by the method “Working in the small groups”,
pedagogical method to consolidate studied material.

Implementation of variety trial in the northern region of Uzbekistan

|
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The 25™ laboratory training.

Discarding on lab analysis and available methods in selection of elite
materials.

Aim of the training. The aim of this training is to get acquaintance with field
observations and lab analysis of selected plant data on newly developed soya variety
“Sochilmas”. Rejection orders of off type plants and selection of elite seed plants in
plant breeding process.

Necessary teaching subjects: Placate, depicting the scheme of individual
selection of bean bearing crops, plant herbarium of soya variety “Sochilmas”, seeds
of this variety, lecture note-books, pencils, rulers and erasers.

Soya (Lat. Glycine max) is a herb grass, annual, self-pollinating plant, number
of chromosomes — 20 (2, = 40).

Domesticated soya has spread across all of the continents of the world and
sown more than in 60 countries. This crop is predominantly spread between grain-
bean and oil crops (photo 56). It is a raw source for wide range of food consuming
products and rich of protein (32-48% and even up to 50%). It can replace meat, egg
and milk products in the ration of men. It has an irreplaceable amino acid of lisin,
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Pacm 56. One of the plots planted by soya species.
(2-2.7%) in its structure.

Broadened scientific-researches on soya varieties are also being conducted by
plant breeders of agricultural crops in our republic.

Below listed objects and directions in the creation of soya varieties have been
remarked before plant breeders, according to the demands of national economy in
the products of soya crop and response of soya plant to soil-climatic conditions of
our republic: high productivity, precocity, non-bursting of beans, resistance to



lodging, diseases and pests, development of varieties with much oil and proteins
content in seeds.

The development of variety with non-bursting bean is the most complicated
task among above listed objects (photos 57, 58). Because, bursting of soya beans

-

Photos 57 and 58. Bean bursting on soya plant.

and scattering of grains had been associated with this crop’s natural selections
in its evolutional development and genetically fixed. Researches showed that at the
time of harvest, losing of crop in the result of bean bursting reaches up to 8% at 9%
of beans’ humidity (Laura Lindsey, 2017).

A great outcome in the decision of this problem, occurring in the varieties of
soya crop, has been achieved by a group of scientists, headed by professor
M.F.Abzalov (photo 59), at the Institute of Genetics and Plant Biology of Science
Academy of the republic of Uzbekistan.

In general, individual selection method of plant breeding is employed in the
researches of soya, by taking into account that it is a self-pollinating plant. Above
mentioned scientists studied plant characteristics and properties in the populations
of the world and local collection species in the field and laboratory conditions to find
a non-bursting bean source.

Annually, 100-gram seed stocks of species are planted in the collection
nurseries with 4 m length each on the planting schemes of 60 or 45x10-15x2. In this
scheme of seed planting, the seeds of initial seed amount are enough for sowing of
10 collection nurseries.



Pacwm 59. Professor of biological science M.F.Abzalov and junior scientific
staff N.R.Baratova are remarked elite plants for individual selection, 2015.

Individual selection out of species’ plants has been implemented in the
coincides of the world’s commonly using method (chart 13).

Below listed phonologic observations were conducted in the first year family
study nursery:

-germination;

-height of plants;

-length of internodes;

-number of internodes of the main stem;
-number of beans;

Number of seeds in the bean;

-rate of bean bursting;

-hairiness rate of stem and leaves;
-damage and infection of plants;

Data, combined in the result of phonologic observations, have been
reprocessed through statistical, hybridologic and lab analysis. Texture of pulled out
plants has studied, the beans have been thrashed, yield has weighed, the seeds have



been studied and the weight of 1000 seeds has also been defined. The plants which
hadn’t met the requirements to selecting elite plants were rejected.

Procedures: individual Selection Selected about 500-600 elite
selection is employed for nursery plants from population. 30-40
separating of elite plant from of them are rejected due to
population. 3 ways are used at their disease succeptibility and
this: 1.Similiar to non-bursting unfitness of beans.
bean, healthy and productive
(in no way inferior than

maternal plant).
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Selected elite plants to the first year family study

nursery.

2.Plants pulled out with their foots. Samples are selected from them for texture analysis. Beans
are threshed by hand, cleaned, seeds are analyzed, measured.

3.The seeds are analyzed on the needed shapes. Seeds are rejected if they do not meet needed
shapes or less productive.

Supplementarily, 30-50 plants from populations are rejected.

Chart 13. The scheme of individual selection of soya elite plants for the
first year family study.

In the result, the variety of “Sochilmas” (it means non-scattering) with non-
bursting bean, productive, resistant to diseases and pests, possessing by high content
of oil and protein has been developed from elite plant progenies (photo 60).

The variety was developed in 2015 by M.F.Abzalov, N.R.Baratova and
E.Kh.Saribaev. It was registered in the state register in 2016 and granted the patent
NeNAP 001171.

Farming traits: Growing vegetation -90-95 days; height of plant-60-85 cm;
number of internodes -18-20 units; number of beans per plant -90-130 units; number
of beans per 1 internode -5-6 units; number of grains per bean -2-3 (4) units; weight



of 1000 seeds -130-140 g; protein content -40%; oil content-22-23% and
productivity -2.5-3.0 tons (see appendix 7).
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Photo 60. Appearance of the variety “Sochilmas”.

Morphological characteristics: Plant has dark green color; hairiness of stem is
medium,; leaf has lancet shape; three lobbed; flower is white; grains are yellow;
leaves turn into yellow at the end of vegetation, which is the mark of maturity.

Specific peculiarity of the variety: owing to its precocity, it can be sown in the
fields after winter wheat; the productivity has reached up to 3.0-3.5 tons in the first
sown and 2.5-3.0 tons in the second sown at the State testing in 2010.

The questions and tasks for consolidation of the acquired knowledge:
1.What are the main directions of soya variety plant breeding?

2.0n the base of what indexes can be discarded the breeding material?
3.How the elite plant selection effects on the agriculture?

4.How can you make the variety better?

5.Which kind of soya variety is the best one for you?

6.Get acquaintance with information on the laboratory analysis, rejection and
selection method of elite plant in the development of chick pea varieties by using
internet sources.

7.Define the availability of new, non - bursting varieties of mungbean, get a
brief acquaintance with laboratory analysis, rejections and elite plant selection
methods and compose a short report on them.

8.Why the quality lab analyze is conducted?



The 26" laboratory training.

Determination the quality of corn grains.

The aim of this training is to learn methods of determination the qualities of
corn grains, and calculation of the statistical indexes.

Necessary laboratory subjects: Copy of standard (GOST 13634-90),
technical-lab scales, sieves Ne 08; Ne 1,0 with hole diameters of 2,5 mm, analyze
board, lab knife for cutting, lab corn thresher (photo 61), grain drier (C3LL-3M),

lab beakers, cooler, pincers, magnifying glass with enlarging for 4-5 times, average
probe (10 cobs), cups for scales.

Photo 61.  Functional state of laboratory corn grain thresher.

Commonly accepted order on the laboratory determination of corn grain
quality is:

1.Determination of typical composition.
2.Determination of cob’s pest infection.

3.Determination of grain output.



4.Determination of grain moisture.
5.Determination of grain dockage.

Depending on the color and shapes (table 14) of corn grains divided into
different types.

1.Determination of typical composition of corn in cobs is being conducted
on the united probes, taking out 10 or 100 cobs. From them picked out cobs of
different types, counting cobs of each type is done solely and their percentage
content calculated.

Table 14. Typicality of corn grains on the growing varieties.

Number  and Content of grains or
name of types Color and shape of grain (photos 62, 63) .CObS of other types,
In %, no more.
I-dent corn, | Yellow, orange, yellow with white top. | 15,0 and white no
yellow. Predominantly prolonged with cut more than 5,0.
sides and pressed at the top of grains.
II-dent  corn, | White, colorless, pale-rosy. | 15,0, and yellow, no
white. Predominantly prolonged-with cut side | more than 2,0.
and pressed at the top of grain.
[11-flint  corn, | Yellow, orange with white top. Top of | 15,0, and white no
yellow. grain is white. The top of grain is circle | more than 5,0.
without pressed in. Glittering grain.
IV-flint  corn, | White, colorless, pale-pink. The top of | 15,0 and yellow, no
white. grain is circle without pressed in. | more than 2,0.
Shinning grain.
V-semi dent | Yellow, orange. Shape changing from | 25,0 and white no
corn, yellow dent to flint with weakly pressed at the | more than 5,0.
top of grain or without pressed in.
VI-semi  dent | White, colorless, pale-rosy. The shape is | 25,0 and yellow, no
corn, white. changing from dent to flint with weak | more than 2,0.
pressed at the of top or without.
VIl-popcorn, White, prolonged with beaky shape or | 15,0 and yellow, no
white. circle top. Smooth grain. more than 2,0.
VIlI-popcorn, | Yellow. Prolonged with beaky shape or | 15,0 and white, no
yellow. circle top. Smooth grain. more than 5,0.
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Photos 62, 63. Shapes and colors of grown corn grains.

Determination of typical composition of the grains is conducted after crushing
(shucking) out of average probe (photo 48) in weighed portion of 50 grams.

Foreign substances of corn are separated from main type of corn grain at the
analysis of the weighed portion. Taken faction is weighed and the result is
pronounced in percentage to weighed portion.

Registration of the results:

TYPe v, ,cobs ....... %.
TYPe v, ,cobs ....... %.
Type covvieiii ,cobs ....... %.
Type covvieiii ,cobs ....... %.
Typeofcorn ........oooviiiiiiiiiiiiiiiin, .

The results on the defining of typical composition of corn are registered in the
documents about the quality of grain with the precision up to 1%.

Impurities of cobs of other types in the same color is admissible in the corn of
each type, no more than 10% in the accounting (table 13).

2.Determination of cob’s pest infection. This index is defined by taking of
probe (10 cobs) and all cobs are thoroughly inspected by the help of magnifying
glass on the availability of pests.

To discover infection of corn cobs with mites (photo 64), 10 corn cobs, pair
by pair



Photo 64. Mites can damage not only green plant but maize cobs also.

are knocked each other above the black glass to defining infection of corn
cobs by the maize mites. Then, surface of the glass is overlooked by the help of
magnifying glass to detect mites.

In the detection of insects and mites, their amount is identified. The amount
and species of pests are remarked and registered in the documents.

Registration of the results:

1.Species of pest ....... , number ..... .
2.Species of pest ....... , number ..... .
3.Species of pest ....... , number ..... .
4.Species of pest ....... , number ..... .

3.Determination of grain output from cobs. The average probe in the
amount of 10 cobs is weighed and crushed. Taken grain after crushing is weighed.
Mixed grains (with smallest ones) of 100 grams are picked out and the parts of corn
cob, mixed at the time of crushing, are separated out of weighed portion. Cleaned
grains are weighed.

Output of grain is defined on the following formula:



my —m
x="—m
m

Where: m;— weight of grain, taken after crushing of average probe, g.
m,— weight of pure grain in 100 grams of weighed portion, g.
m — weight of corn coms of average probe prior to crushing, g.

Registration of the results.

Weight of average probe prior to crushing ....... g.
Weight of grain after crushing of average probe ....... g.
Weight of pure grain in 100 g of weighet portion ....... g.
Output of grain ...... in %.

Output of corn cobs ......... %.

Internet source on the calculation of grain output from corn cobs:

Weight of average probe is 2800 g. 2200 g of grain with smallest parts of corn
cobs has been taken at the time of grain crushing. 99 g has been left in 100 g of
weighed portion after cleaning out of smallest parts.

Calculation:

Output of grain out of corn cobs consists of:

~2200-99
2800
B., =100-77 =23%.

Bs =171,7=71%;

4.Determination of maize moisture of in the corn cobs. Three corn cobs
picked out of united probs. Moisture of grain and corn core are determined solely.
Corn cobs are crushed by hand or by corn thresher and picked out of weighed
portion in 50 g. from taken grain, which is grinded up to certain size. Then, picked
out two weighed portions in 5g. each. They are dried with main method or
preliminary drying, if the moisture is more than 18%.

For determination of corn core moisture, a parts of 2 cm from every core
ends are cut and through away. Then 3 cm each one, from end and from center



parts of corn core are cut and the moisture is determined by only main method in
two 5-gram weighed portions.

The moisture in the corn cobs is meant a fraction: moisture of grain —in
numerator, and moisture of corn core — in denominator.

Moisture is calculated to all batches of maize in corn cobs, taking into
account weight correlation of grain and corn core.

Internet example for calculation of general moisture of maize in corn cobs:
moisture of grain — 20%, moisture of corn core — 24%, content of grain in corn
cobs — 78%, corn core — 22%.

General moisture of maize batch in corn cobs will be equal to (table 14):

2{}-?8+24-22
100 100

=22,8%.

The results of the calculation are written in the table 15.

Table 15. Registration of results on determination of maize in corn cobs.

Weight | Weight of cup State of

of with weight grain on
Name | empty | portion Dried, | Moisture in g. the

of cup g. moisture.
product After

Prior to
drying. | drying
Replicate | Average

Grain
of
maize

Grain
of
maize

Corn
core

Corn
core

The questions and tasks to firm the acquired knowledge at this training:
1.What term is given to the process of removing grains from corn cob?



2.How many kernels on a corn cob?

3.What are corn cobs used for?

4.How do you remove corn kernels from corn cobs?

5.Anyone can recommend an efficient method for shucking of corn grains?
6.How can we differentiate corn types?

7.What do the mites cause in corn?

8.How to analyze typical composition, cob’s pest infection, grain output of
maize and grain moisture?

9.Fill in the blank columns of table 14 with results of your calculations.

10.Determine the grain dockage of maize by the guide of standard (GOST
13634-90).

11. Improve your knowledge over the studied material on the base of
pedagogical method “Problematic situation”.

Problems related to determination of the corn grain quality in the lab.

A

Immature or mature of grains

— N

Variety or Selection of grains stored
Hybrid grains

Deficit of qualified assistants, great demand to
instruments to analyze: mature cobs of corn, scissors,
forceps, sample bags, lab cups, and registers leading




The 27" practical training.
The requirements presenting to seeds and their classification.

The aim of the training. To study the main requirements of farmers and
industry posing to the qualities of farming crops’ seeds (in the example of cotton
plant, grain and grain-bean) is the major aim of this training.

Necessary teaching subjects: Literature, dedicated to the planting seed
production, samples of different seeds of crops from different reproductions, types
of cotton plant seeds (photo 65), certificate form, copy - books, pencils, erasers,

&

Fuzzy seed (raw product) Delinted seed Graded seed  Treated seed

Photo 65. Cotton seeds.

The requirements to the seed stocks are identified by the state standard (GOST
Uz.SS. 663:2006). The seed stock, meeting the requirements of the standard, is
called conditioned seed and has a certificate of correspondence (appendix 8).

The main indexes of seed stock in the state standard are: germination, fiber
residues on the seeds, mechanical damage of seeds, moisture and admissible norms
on the grade.

Germination is the number of seeds normally sprouted in a certain lab
condition and pronouncing in the percentage. The seeds depending on the sprouting
are divided into three classes: 1 — 95%; 2 — 90% and 3 — 85%.

The seeds with germination at least 85% are used for planting. Simultaneous
and even sprouting of seedlings in a certain area of seed bed depend on hair residues
beside of the usual seed fibers. Because, the exceeded hairiness of seed stock, then
remarked in the standard (photo 64), causes the sticking of seeds to each other in the
process of mechanical planting which results in the lowering of sowing quality. The
indexes of cotton seed residues, indicated in the standard, prevent from lowering the
sowing quality and enhance the mechanical efficiency of cotton seed planting.
According to the standard, the seeds of G.hirsutum varieties must have hair residue



no more than 0,8% and varieties of G.barbadense — 0,4%. Mechanical damage at the
processes of ginning and delinting shouldn’t be more than 5%. Because of increased
seed damages the sown seeds become more vulnerable to the soil pathogen
microorganisms and the most of sown seeds decay before sprouting. The moisture
of cotton seed stock until sowing has the great importance and 9% of its optimal
standard index must be kept by all cotton seed producers at their provisional
processes. The grade (variety purity) of seed stock is defined by the numbers of seeds
possessing genetic traits and properties identical to the certain variety. Seed grade
(variety purity or category) is remarked in the percentage (table 16).

Table 16. Seed qualities of cotton plant
Mechanical demage | Residual faberness
Dockage (mass portion of %, not more %, not more
mineral and organic
sweepings)
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Data, taken from a recent industrial experiment (Ashurov M. and others.,
2018), are the bright example of the importance of provisioned cotton seed quality
in the efficiency of cotton growing (photos 66, 67). Variation of seedlings’ numbers
in this experiment was statistically considerable in every probe of 1 m seed bed.

We can easily count upon the numbers of each seed bed from these photos.
They are: 11 in the first seed bed and 3 in the second seed bed. The same state of
difference on the numbers of seedlings per 11,1 m long of probe (in 10 point probes
singled out through diagonal of 24 ha plantation) was underlined in the field
observations (table 17). Importance of these data in regard of farming point view
becomes more understandable after converting them into hectares of cotton
plantation or seed expend per hectare.



Photos 66, 67. The numbers of cotton seedling per 1 m of seed beds.

Grain and grain-bean crops also have special standards for identification their
seeds and sowing qualities (photo 68).

According to the standard (GOST 10467-76) which is so far under function
for grain crops, wheat seeds, designated to sowing, have to meet certain

requirements:

Table 17. Numbers of healthy seedlings in the probe seed beds, 2018.

Probes of seed | Numbers of Numbers of Numbers of Number of removed
bed segdl!ngs prior to segdl!ngs after remoyed seedlings in _regargl of
thinning, 1.05. thinning, 20.05. | seedlings at the | grown seedlings, in
time of thinning. | %.

1. 221 100 121 54,8

2. 207 57 150 72,5

3. 232 106 126 54,3

4. 143 60 83 58,0

5. 194 142 52 26,8

6. 125 37 88 70,4

7. 103 65 38 36,9

8. 185 71 114 61,6

9. 198 94 104 52,5

10. 163 92 71 43,6

Totally: 1771 824 947 -
Mean: 177,1 82,4 94,7 53,1

Variety purity of seed producing plantation should be no less than (in %):



99,7 — nursery of reproduction, super elite and elite of soft wheat;

99,9 — nursery of reproduction and super elite of hard wheat;
99,8 — elite.

Photo 68. Outlook of grain and grain-bean crops.

Depending upon the variety purity, plantations of the first and successive
reproductions are divided into categories: I, Il, 111, which must be correspond to the
norms of (no less than): | —99,5; Il — 98,0 and 111 — 95%.

Seeds of wheat are divided into three classes according to the sowing qualities
(table 18).

Table 18. Variety purity and sowing qualities of grain crops.

Crops Categories (variety purity) Classes
| I Il 1 2 3
Wheat
Purity of 99,0 98,0 97,0
seeds, at least.
Contents of 0,5 2,0 4.0
soft wheat, no
more than.
Content of 10 40 200
other plants,
unit per 1 kg.
Germination, 95 92 90
% at least.
Moisture, no 14 14 14
more than
14%.

Maize




Rice
Rye
Oat
Sorghum
Triticale
Chick pea
99,5 98,0 95,0
Purity of 99,0 97,0
seeds, at least.
Contents of 5 30
others, units
per 1 kg.
Germination, 95 90
in %.
Moisture, % at 14 14
least.
Sunflower
Millet
Soya

Questions and tasks to consolidate the acquired knowledge:
1.What indexes of seeds compose their quality?

2.Do standard and certificate of cotton seed have any effect to the efficiency
of cotton growing?

3.Do you know other natural or external conditions, which effect on the
germination of seeds and obtaining the healthy seedlings of agricultural crops?

4.Why treatment of seeds is done by chemical substance?




5.What categories and classes are characteristic of the seeds of sunflower?
6. What categories and classes are characteristic of the seeds of millet?
7. What categories and classes are characteristic of the seeds of soya?

8.Calculate the expend of cotton seed per hectare and for 24 hectare of
experiment plantation (use data of table 16) on average and the total seeds have been
lost in the result of seed quality, in particular.

9.Use the internet information and continue filling in the table 17 with the
variety purities and seed qualities of crops: maize, rice, rye, oat, sorghum, triticale,
sunflower, millet, soya and other crops which are grown by our farmers throughout
the republic.

10. On the base of pedagogical method “Debate” organize
questions and answers exchange with your friends about studied material.

Categories and classes of

seeds \

Categories identified in the

/ result of field approbation

Discussion the opinions

expressed by student or students \
/ Expert inferences

Sum up on the base of opinions
pronounced in the debate




The 28 ™ practical training.
Preliminary reproduction of seeds of commercialized varieties.

The aim of this training is to study preliminary seed production of seeds of
commercialized cotton plant, wheat, barley (photo 69) and sunflower varieties and
hybrids.

Necessary teaching aids: placated dedicated to the seed production systems
and schemes of farming crops, internet sources, lecture note — books and literature,
copy — books on practical trainings.

Seeds of newly developing varieties and hybrids are reproduced
(multiplication) in the preliminary seed producing farms since their state testing had

" ‘”‘”“} PR

Photo 69. Plants of barley in preliminary seed reproduction farm.

begun. This activity was introduced into seed production system with the aim of
obtaining enough quality seed stocks of promising variety or hybrid to spread in
possibly short time in enlarged areas of regions. Generally, new varieties and hybrids
are studied in several climatic and soil condition trials to evaluate their adaptability
and productive potential. Undoubtedly, the breeders are not capable to provide with
seeds districts in which their variety or hybrids will be regionized. Consequently,
preliminary seed reproduction in the seed production system promotes with wide
scale of commercializing new varieties and hybrids in short period of time with
maintaining of genetic and farm dignities of the new material.



The method of preliminary seed reproduction on the seeds of new cotton
varieties is similar to elite seed reproduction (look through 14™ training of the
teaching manual “Selection and seed production of cotton plant™).

Preliminary seed producing farms are foreseen to dispose in neighborhood to
elite farms and of course, the farming conditions will not distinguish to each other.

Accelerated reproducing ways of new wheat varieties with high seed
multiplication coefficients in the world’s seed production practices have been
elaborated by academician Lukyanenko, Russian famous plant breeder, in the 1950s
of the last century. So, wheat variety “Bezostaya 1 had been grown in the area of
more than 500 thousand hectares in two years after its introduction into production.
Since that time, breeding center of Krasnodar SRIA rapidly reproduce the required
amount of variety seeds of new wheat and barley varieties. Here, the seeds of new
variety are reproduced in the seed plots of 10-20 farms in the year of their
transferring to state variety trials. In the second year, the number of seed reproducing
farms increased up to 40-50, depending upon the positive results. By this way, the
enough amount of seed stock is created at the time of introduction of the new variety
into production and due to it the term of introduction is reduced up to 5-7 years. So,
the seeds of the new variety are sown in the farms after better predecessor crops, in
clean fallow and alfalfa with the planting norm of 100-120 kg\ha. Crop of 4.0 tons
and more is obtained from such plantations. 140-160 kg\ha of seeds are planted
instead of 240-260 kg in the common industrial plantations. In such kind of wide
row sowings with 60-70 cm apart or ribbon sowing of 45 cm apart 25 kg\ha of seed
iIs sown. In spite of this lower sowing rate, the taken crop gets up to 6.0 ton\ha.
Consequently, the reproduction coefficient reaches to 200 and more.

Above mentioned method was improved and employed to create a
contemporary system of accelerated seed reproduction and introduction of the new,
high productive varieties into industry. This system includes the following basic
measurements:

1.0rganization of massive production of seeds of the new variety in the main
seed producing farms in the probability of its regionizing.

2.Reproduction of the new variety in the fields of plant breeding centers, in
the main seed producing farms for several years before its regionizing; until state
and even competitive variety trials.

3.Applying of special ways which ensure great seed reproduction coefficients:
optimal agro-background, broadened row sowings, decreased rate of seed sowing,
conducting of negative selection, species and variety weeding, thoroughly cleaning
and grading of seeds to get the norm, meeting requirements of standard to elite seeds.



In these works, plant breeding establishments use all seed stocks of original
seeds, including produced from competitive, ecological and state variety trials.

Development of plant breeding and seed production of maize has been marked
as one of the priorities in the development strategy of agricultural complex of the
republic.

Sunflower hybrid (photo 70) is the important means of production, targeted to
provide further increasing of yields of agricultural products and enhancing their
quality. Creation of high productive hybrids and varieties, maintaining their farm-
biological properties, increasing reproduction coefficient and accelerated
introduction of the best hybrid seeds into industry consist of basic works of all seed
production teams.

The most valuable hybrids promoting increase of yield, enhancing the quality
of products and decreasing its production cost affect favorable influence on the
economy of farms in different privatization forms.

Support of valuable farm qualities and biological properties of hybrids is
achieved by the growing of plants in a high agro-technical background, by
systematic conducting of species and variety weeding, removing plants infected with
diseases and agricultural pests, by exception of possibility of mechanical and
biological impurity with other varieties and plants of this variety with negative traits.

Moreover, the norms of distant isolation (take a look at the practical training
14) between cross-pollinating crops are to be observed at the dispositioning of seed
plantations, seed producing and industrial plantations (lit.: pikabu.ru<story...... ).




Photo 70. Plants of sunflower in a hybrid plantation.

Selection of typical parents in the nursery of reproduction (multiplication) is
carried out by the breeder or his /her assistant, who knows very well about parental
plants (photos 71, 72). In this work, some dozens of typical plants for

Photos 71, 72. Single isolations on paternal plants and pair isolations - on
maternal plants.

paternal plant and some dozens of pairs for maternal plants are being selected.
The isolation fabric puts on selected plants to prevent pollination by the foreign
pollens. The label is hanged on the stem under isolation. All information about
plants: name of strains, date of isolation, date of pollination is marked on isolations
and labels. Information is duplicated.

At this, the label with the note about sterility (without pollens) and fertility
(with pollens) analogy is hanged on every maternal plants.

Pollination is done by hand as soon as flowering of plants has begun. The
pleasant moment at the time of pollination is that hands are washed with alcohol
after every plant to prevent of bearing pollens by hand. But, this pleasant cannot
compensate the heat, stuffy air and the volume of the works.

After maturing, all isolations are cut and brought to the laboratory. If it is
needed the baskets are dried. Then, every basket is thrashed by hand in individual
packet. At this, all information of isolation and label is transferred on the packet. In
this process, plants infected with diseases, insufficiently pollinated, atypical plants
and plants with hurt isolations consisting of 20-25 percentage are rejected.

The second year in the preliminary seed reproduction of sunflower hybrid
includes: inspection on the progenies. Packets selected in the previous year are sown
in the individual rows as the paternal plants and pair rows for maternal plants.
Planting is done in such account that every row has at least 100 plants at the time of
flowering (photo 73).

A progeny of every plant is evaluated individually on many traits: uniformity,
variety purity, sterility of maternal strain and others. Rejection of selected plants in



this stage of reproduction makes 90%. Isolations covered on the selected three-five
plants in the maximal quantity.

Photo 73. Nursery of reproduction in the second year, “selected” rows of
maternal plants. All uncovered with isolations are rejected ones.

It may be occurring that progenies of all plants selected in the previous year
have to reject and again it is necessary to repeat selection of passed year. So far, God
renders his mercy, but such kind of possibility must be having in mind.

The seed production of paternal plants is conducted solely, with such
difference that the isolations on the plants are singled stand. Again a hand harvesting,
again a hand thrashing and so on, only the packets now are grouped in the number
of one plant.

The lab evaluations of progenies involve in the third stage of preliminary seed
reproduction. At this, the using of green house complex has facilitated the
considerable decreasing the time of seed reproduction. Analysis on the purity and
uniformity and also for traits like: resistance to diseases, herbicides and etc., of
paternal plants are individual to every strain (photos 74 and 75).

Rejection in this stage of seed reproduction may be accounted from 30 to 60%.
After all rejections, progenies of several plants are selected. They go on through the
next stage of evaluations and rejections.

The fourth stage of a hybrid sunflower seed reproduction consists of
reproduction in grouped isolations. Here, the progenies of selected plants are sown



in 6-8 rows with the length of 10 to 50 meters each. Maternal plants are sown in
alternating rows, with sterile and fertile plants (photos 76, 77).

Photos 74, 75). Seedlings of selected plants can easily be subjected to
different analyzes in the condition of green house (on the left — resistance to
herbicides; on the right — seedlings prone to diseases and resistance to them).

The cruel rejection on the uniformity is executed in the growing period,
because this is a key stage in the seed production of sunflower. A little mistake in
this season means all: “good bye, genetic purity of seed material”.

Rapidly mounting metal framework is constructed on every nursery, not long
before flowering and covered with mosquito net. This is done to prevent penetration
of insects in with off pollens (photo 78). After that, only lab assistant has permission
to enter. Individual overall is put on every isolation in order
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Photos 76 and 77. Seed reproduction nursery and basket without ray
florets and phylary.

to prevent bringing of pollens in. The baskets are cut out of ray florets and
phylary for making easier hand pollination (photo 76).

Only lab assistant has permission to come in the protected area. This area
under mosquito net with isolations in it is protected. With beginning of flowering


https://cs10.pikabu.ru/post_img/big/2018/09/01/11/1535831942148932811.jpg

the assistant begins to pollinate the plants every day. And pollinated plants remain
under the mosquito net until harvest time.

Photo 78. The hybrid plants are kept under the mosquito net until harvest
(photo was taken through the net).

Again harvesting by hand (individually harvested and thrashed in the rows of
maternal fertile plants and sterile rows also individually). Infected by disease baskets
are rejected, left baskets are thrashed by the plant breeding thrasher.

The fifth stage of hybrid seed reproduction is implemented in open area. The
area of 2-3 hectares is selected for this intention and no any field of sunflower is
presented around of 3 km.

Seeds of paternal plants are sown by solid rows and sowing of maternal seeds
are hardier: 6-8 rows devoted to the planting of sterile analog strains and then is left
vacant row, then 4-6 rows for fertile analog, then again vacant row and so until the
border of the field.

All works involved in selection and rejections except lab analysis as the same
as above listed seed reproduction stages.

Questions and tasks for firming of obtained knowledge on preliminary
seed reproduction works of farming crops:


https://cs11.pikabu.ru/post_img/big/2018/09/01/12/153583237418834727.jpg

1.What aim has been foreseen in the organizing of seed reproduction farms in
the system of seed production?

2.Can you explain the natural and genetic meanings of fertile and sterile
pollens of flowers?

3.Does the sterility of pollens take any affect in the establishing of proper plant
seeds and plant progenies?

4.How the method of preliminary seed reproduction of new wheat varieties is
characterized?

5.Look through the 14™ training of the teaching manual “Selection and seed
production of cotton plant” and retell the preliminary cotton seed reproduction.

6.Using of internet cite “pikabu.ru<story<semenovodstvo
_podsolnechnika kak proizvodya” prepare a full report about methods of hybrid
sunflower seed reproduction in the open area at the SRIs of Russia.

7. Improve your knowledge on studied material on the base of pedagogical
method “Problematic situation”.

Problems related to preliminary seed production of sunflower and soya.

Improper agro practices

Low quality of Introduction of novel seed
produced seeds producing technology

Deficit of initial seeds, great demand to technical means
and inspection specialists, scissors, forceps, paper bags,
small white glassine bags, permanent markers, sturdy
staplers, small blunt knives, aprons, and registers leading




The 29" practical training.

The main agro-technic and seed production measurements in elite seed
producing farms.

The aim of the training. The main aim of this training is to get acquaintance
with agro-technic and seed producing measurements to be fulfilled in the elite seed
producing farms on the example of cotton plant (photo 79).

Necessary training subjects: lecture note-books, list of elite seed producing
farms specializing on cotton plant, instruction for producing of elite, R;, R, and R3
seed stocks, tables on seed stock scheme charts, pencils, rulers, erasers and copy
books for practical training.
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Photo 79. Cotton plantion of funcioning elite seed proucing farm.

Network of elite cotton seed production is approved by the republican
government. Every elite farm produces seeds of only one zoned variety of cotton.

The main goals of the elite farms consist of cultivation of the best plants in
the optimal growing condition and separating the seeds of raw cotton by the means
of individual selection.

The below presented tasks are implemented in elite seed stock production
farms:

-maintaining all beneficial biologic and farm qualities of the variety;

-purification of seed stocks from diseases and pests;




-retaining a high grade clearness of the variety by the way of selection and
prevention of seed stocks from mechanical contamination and others;

An elite seed producing scheme should be organized in the direction which
could ensure selection of the best plants and increasing of their yields.

Below presented methods are implemented for elite seed stock production:
1.Without inter variety crossing (chart 10):

a) the 1% year seed stock nursery
b) the 2" year seed stock nursery

c) seed stock reproduction nursery
2.By the way of inter variety crossing

Elite seed production without using inter variety crossing is based on
continuous individual selection of best typical plants, by inspecting of their 2-3
progenies.

In the 1% year seed stock nursery

The best progenies taken by the individual selection without inter variety
crossing are selected and propagated.

In general, the seeds of 1000 — 1200 individual selected plants from the best
families in its preliminary seed production farm are sown in the 1% year seed stock
nursery. The seeds of every individual selection are planted by hands or specialized
row drills in 40 — 50 nests, 20-30 cm apart of solely rows.

Area of nursery depending upon the total area of elite plantation makes from
0,5 to 1,0 hectare. One plant per nest is left after thinning. Inspection of plants in the
field likely to preliminary propagation of elite seeds is the most effort consuming
and responsible work. The field of the 1% seed stock nursery is inspected twice: the
first — at the massive cotton flowering (in July) and the second — at the starting of
boll cracking (August — September).

Atypical families on the morphological traits, abnormal developed, blight and
wilt infected plants are rejected. These families are marked in the field register and
tagged with mark of rejection or removed from the field.

The plants subjected to more thoroughly examining at the second inspection.
Because, at this time the quality of raw cotton and its fiber can be approximate
evaluated by visual method. Additionally, some of less productive, late ripening and
infected by strong diseases, insect damaged families also rejected at the second
inspection.

Raw cotton yield of the 1% year seed stock nursery is harvested once, when 6-
7 opened bolls appear on the plant, in the following order:



1) harvesting of cotton from sample plants;
2) harvesting of cotton from rejected families and plants;
3) harvesting of cotton from selected families.
Raw cotton yield harvested from 100 bolls of non-rejected families constitute

the samples.

In order to calculate correctly harvested bolls, they will be picked in specially
prepared cellular sacks. Every sample will put in a single sack. Number of family is
written on the sack and the tag with this number is put in it also. The samples are
sent to the lab for checking boll size, fiber output and fiber length.

The yield of selected undefected families is solely put together in previously
prepared and numbered sacks. The sacks will also be provided by numbered tags
attached to them.

Raw cotton picked out of plants of every family prior to the ginning is weighed
solely and calculated the yield per a plant and per plants of a row. So, the weight of
yield harvested from all plants and of samples are added to the weight of every
families’ yield.

Families are selected to plant in the 2" year seed nursery on the base of
information of the field inspection, lab analysis and assessment which had been
given to the family in the previous year.

The 2" year seed stock nursery.

The seeds of the best families produced in the 1% year seed stock are planted
to the 2" year seed stock nursery with area of 2,5 - 4,0 hectares. The numbers of
selected families should not be less than 400. Depending on the variety of every
family and soil fertility, planting is done in several rows with 100 seed nests and
nests should be 20 — 30 cm apart. Seed stock is planted manually or by seed drill.
One plant per nest will be left after thinning.

Field inspection in the 2" year seed nursery is done at the same way as in the
1%t year seed nursery. Rejecting families are defined on the base of field inspection
results and marks given previous year and the best plants will be separated by
individual selection to increase seeds number and get prepare seeds for planting in
seed stock propagation nursery of the 1%t year.
Samples of 100 bolls are harvested from the 2" year seed stock nursery to evaluate
economic quality of raw cotton and fiber. Size, fiber output, fiber length and maturity
of raw cotton ball are fully analyzed. Raw cotton crop harvest in the 2" year seed
stock is done in the similar order as it was done in the 1% year seed stock nursery.
Here, individual selections are conducted in the best families for preparing the seeds
to plant in the 1% seed stock nursery in the next year. The total yield harvested from
these families is used to plant in the seed stock propagation nursery.



Seed stock propagation nursery

The seeds of non-rejected families of the 2" seed stock nursery are propagated
in this nursery. No less than 250 families are planted in the area of 30 — 35 hectares.
Seed drill is used to plant the seeds. Depending on the row length and seed amount
of family, the seed drill makes one single or several rows for every family. One plant
will be left per seed nest at the time of thinning.

Inspection of field during seed stock propagation is done once before bolls
begin to open. The best families are selected at the inspection and atypical, late
ripening, low productive and strongly infected by the diseases families are rejected.

Seed stock raw cotton is harvested twice: the first time — availability of opened
bolls on fourth and fifth woods; the second time — available of opened bolls on the
seventh and eighth woods.

Crop of rejected families and some other plants are harvested first and
immediately transferred to the provisional point. The crop of not rejected families
gathered together in one place, placed into new sacks, attached numbered tags on
them and the similar tags with records about origin, cultivar, elite, time of harvest
are put in them and then they delivered to provisional point as the elite cultivar.

Elite seeds have to be 100 % pure, fully meet the standard of requirements,
not less than 2" class of germination and the fiber of high technologic property
relevant to certain cultivar.

Questions for consolidation of studied knowledge:
1.What is the main goal of the elite seed producing farms?

2.What kind of procedural tasks are implemented in the elite seed producing
farms?

3.What methods of seed production are used in the seed producing scheme?

4.Can you describe difference and importance of terms: individual selection
and rejection?

5.Do individual selection and rejection of pants or families effect on the
quality of elite seed stock provision?

6.Where are the elite seed production provisional points placed?
7.Do elite seed production measurements worked out for all crops?
8.How can imagine elite seed production situation in the abroad?

9.Which kind of selection is used in the elite seed production farms?



The 30" practical training.
The important factors of enhancing seed quality.

The aim of the training. To study the internal and external factors effecting
on seed quality of different agricultural crops, standard requirements imposed to
their quality and man origin factors of enhancing seed quality are the main aims of
this training.

Necessary teaching subjects: lecture note — books, tables with standard
requirements, pencils, erasers, practical copy — books.

According to assessment of the FAO: “Seed is the repository of the genetic
potential of crop species and their varieties resulting from the continuous
improvement and selection over time. The potential benefits of seed to crop
productivity and food security can be enormous” (photo 80).

Photo 80. Corn’s cob and its seeds

The potential benefits of seed are the result of continuous improvement and
selection of variety over time. But, in the conditions of agricultural industry every
variety gradually, year by year, loses previous potential performance (biologic
properties), trueness to variety, germination and vigor, free from disease infection
and insect damage and appearance, increase inert matter, foreign crops, weed seeds
in a certain seed lot.



Scientifically substantiated causes of seed quality worsening and seed

contamination are:
1. Mechanical contamination with foreign plants (varieties or other plant diversities)
and Cross pollination (biological contamination);
2. Splitting on traits (alteration);

3. Increasing of plants infection by the diseases and damage by the insects;
4. Mutation occurrence.

There are different causes of mechanical contamination can occur, some of
them are: mixing with other seeds at the process of cleaning and treatment, spoiling
at the time of storage, transportation and sowing. Many instructions and rules have
been elaborated by seed science researchers to avoid or prevent mechanical
contamination of seed stocks at every above mentioned situations. Mechanical
contamination rate varies significantly depending on crop’s flowering biology (self-
pollination or cross-pollination).

Every variety characterizes by its homozygous state on the economic traits
and biological properties. In the industrial condition, arise individuals unlike
constituents and are crossed together, the resulting hybrids with divergent
characteristics. These new plants present heterozygous heredity. Number of
heterozygous plants increases accordingly to the seed multiplying coefficient of
every crop.

Above mentioned factor has been foreseen at the elite seed production system
functioning in our country (remember previous training). Namely, continuous
individual selection with the checking of successive progenies is the major positive
factor to return variety trueness and sustainable productivity.

Our agricultural crops grow under a considerable pressure of biotic stresses as
disease pathogens and pests (photo 81). They lower the quality of products
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Photo 81. Some factors affecting on the cotton plant.

taken from agricultural crops. Apart from decreasing their productivity they
lead to inefficiency of crop cultivation. In general, farmers observe disease and pest
controlling and yield comparable crop which does not meet nations demand.

Traditional basics of organic disease and pest management:
-maintain healthy soil;

-maintain healthy crop;

-use of natural pesticides and insecticides;

-monitor the crop regularly;

-promote natural predators and

-use suitable varieties.

Creating genetically resistant cultivars to diseases and pest and cultivation
them in optimal growing conditions are the scientific solution of this problem. That
iIs why, innovational approaches in the plant breeding facilitate choosing efficient
resistant germplasm on the base of plant origin centers (proposed by N.l.Vavilov)
and purposeful transferring of valuable trait genes to new varieties genome (guided
by principles of G.Mendel).

All morphologic characteristics and farm-valuable properties of varieties of
agricultural crops can be subjected to natural mutations. Outcome of mutation gives
different new, unexpected plants with divergent characteristics. Of course, new plant
forms perform not only negative but either positive characteristics. They say, that
such mutations occur seldom but they, more probably, promote destroying of
varieties dignity, purity and productivity. This has progressing character ending with
association of modification variability and producing difficulties in variety clearing
works at seed stock farms. New mutant plants may be fixed by seed producers during
several years. These plants sustainably maintain their traits ignoring annual
alteration of growing conditions. Because, mutation causes genetic alteration of
plant traits. So, seed breeder can reject plants as the mutants on the base of long-
term experiences.

Creation of optimal growing condition and regular inspection over seed stock
plants are the major man created factors to enhance the seed quality which could
meet the standard requirements (table 19).



Table 19. Standard requirements imposed to seed quality of soft and hard
wheat species

Mixing of other plant
seeds, units per 1 Kkg.
Crop_ Classes Purity, %. \F/)vliiﬂgsut Germination,
species Totally weeds %.
1 99 10 5 95
Soft 2 98 40 20 92
wheat 3 97 200 70 90
1 99 10 5 90
Hard 2 98 40 20 87
wheat

The seeds with lower seed quality indexes than above pointed out indexes are
considered unfit to plant and will not permitted to plant by farmers. Controlling
factor in securing the seed quality at the governmental scale is divided into two
activities: inter farm control and government control.

International seed quality system presented by FAO in 1993 and revised in
2006 has also been successfully experienced in worldwide scale. This seed quality
system aimed at assisting farmers, seed producing specialists as well as staffs of
extension services in distribution of qualitative seeds. The following activities
involved in this seed system:

-seed rules and regulatory framework;
-seed quality;
-seed production and delivery;

-seed security and rehabilitation.

Questions for consolidation of acquired knowledge:
1.What is a quality of seed?
2.How do we enhance the quality of a planting seed?

3.What does mean potential benefits of seed quality?



4.Does a state seed standard have any impact in the development of
agriculture?

5.Do you know differences between national and international seed systems?
6.Does disorder of irrigation affect the quality of producing seeds?

7.Does disorder in feeding of elite plants affect the quality of elite seeds?
8.What international seed testing organizations do you know?

9. Carry out the training over the method “Working in the small groups”,
pedagogical method to consolidate studied material.

Implementation of measures enhancing seed quality.
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The 31% practical training.
The technology of high qualitative seed production.

The aim of the training. To track the successive procedures of seed
production technology by the students and use similar order in mapping out the
personal seed producing projects which consists of their course works at the end of
this subject are the main aims of the training.

Necessary aids for students: internet access technique, text books on seed
production, standards on the seed quality, practical copy books, pencils, erasers,
rulers and seeds of different crops.

The word technology in agriculture means a wide range of knowledge and
tools focused on solving various tasks of agriculture. Scientists have created and use
new smart technologies in growing of agricultural crops, extending farmers and
plant breeders’ ability, either making seed production system the most crucial part
in the agricultural development (photo 82).
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Photo 82. Active sections of technology.

Below listed procedures are essential in seed production technology of
agricultural crops (chart 14):

-selection of appropriate field;

-sowing seeds of high quality;



-maintain of recommended isolation distance;

-establishment of appropriate male and female ratio (in such crops as maize,
rice, sorghum);

-following recommended agronomy;

-roughing off types until flowering;

-field inspection;

-harvesting, threshing, storage and transport with care.

High quality seed is raised and harvested from appropriated field. Selection
of appropriate field for certain crop cultivation and its seed production depends upon
the results of field monitoring. Field monitoring is the basic section of the
technological chain and seed production system. Field monitoring builds up actual
indexes of soil water capacity, soil fertility, soil erosion of fields of the region and
delivers to certification departments. Because, every agricultural crop has specific
response to growing condition for performance its genetic potential. Selection of
appropriate field for a certain crop is vital which guarantees the highest yield
potential with seed of fine quality. It is widely known that good quality seed can
increase yields by 15 - 20% and provides elite seed stock reproduction for
subsequent planting.

Every agro-technic practices (plant stand thinning, soil hoeing, weeding,
fertilizing, ridging, spreading and watering) at plant developing stages should be
done according to the results of field inspection (or crop analysis) and diagnosis of
insects and pests. Setting of isolation distances for corn 500 to 1000 m, triticale -150
m; rye — 200 m, sorghum — 300 m. can be adjustable prior to the flowering stage of
plants by removing plants grown inside the boarders of these isolation distances.

Roughing off type plants until the flowering stage is also a basic part of the
high quality seed production scheme of grain crops.

Harvesting of crops requires a special approach in regard to every crop. That
IS why preparing to harvest, for example of wheat, significantly varying from other
crops. The 1% stage of this work is consists of defining grain moisture level. It will
determine when wheat is ready to harvest. Today, this work can be fulfilled any time
by the help of GIS (Geographic Information System). This technique has become as
the basic tool in seed production technologies of the world seed companies like
Monsanto and Bayer (photos 83, 84). They are able in short time to predict the field

state. The favorable time for beginning wheat harvest is that when the maturing
grains contain moisture within 14 to 20%. Wheat grain harvest requires to begin and
complete the harvesting and delivering to depositors’ procedures in a short
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Chart 14. Scheme of grain crop elite seeds production by means of
massive selection.

time. Because, if wheat is left out in the field too long, hot winds or rain can
destroy the crop and the seed quality may decrease.

Beside, wheat harvesting in seed producing farms requires the use of
combines. This situation requires setting up adjusted team operation of several
combines and grain transporting trucks.

In the industry modern and traditional methods of wheat harvest can be met
and their technology slightly differentiated from each other depending on the amount
of grain production. On-farm storage of grain after harvest is common for small seed



Photos 83, 84. Operation of GIS tools in agriculture.

producing famers, while direct transporting to government or private elevators
are annual obligations for enlarged grain producing farmsteads. If small farms will
produce grains, they will need to have oxen-trodden mud-packed threshing squares
or mechanical threshers.

In all above mentioned technologies grain must be harvested in a timely
manner. It secures from shattering, pre-harvest sprouting, damage, weather effect. It
Is important to minimize pre-harvest grain losses, quality worsening and maintained
enough moisture for storage. If the farmer produces grain of corn or bean crops it
has to use cracking and breaking machines. During these operations, a great attention
should by payed on retaining the marketability of the cleared grain. In general, part
of grain either will be used for seeding purposes. So, harvesting, threshing and
transportation require adequate control of the farmer in cooperation with seed
extension service’s staff. This means that during the reprocessing the quality of seed
grain has been maintained.

According to the information of scientists: “Occurrence of microflora fungi and
inoculum on grain is cosmopolitan, and thus prevention or avoidance of some losses
are difficult to achieve. The use of fungicides that are non-toxic to the grain or to
humans has not yet become common practice and drying, both prior to and during
storage, remains the only practical method of control. Microflora damage grain by: (i)
damp grain heating, which causes caking and fermentation or rotting; (ii) reducing food
value as a result of degradation of starch and protein, mycotoxin production and
production of a musty, unappetizing smell; and (iii) jeopardizing its ability to germinate
through injury to the germ”.

Insects and mite pests also attack to grain at the time of storage, deteriorating the
general quality of grain piles including the seed quality in them. Quality deterioration
associated with germ damage which results in a reduction in seed germination.

Occurrence of pests in stored grain is related to high grain moisture content.



Specialist responsible to storage of grain should know optimal conditions for
pests. Temperature around 30°C, with the relative humidity of 40 to 80 percent are the
optimal conditions for the most of pest species. So, storage conditions for grains must
kept below the humidity of 40 and temperature also below of 30°C. Thus, under normal
storage moisture and temperature conditions recommended by the standards, harm due
to pest damages is minimized. At these parameters of condition all pests inhibit their
life activities and reproduction.

Widely recommended that grain deterioration in storage can be minimized or
prevented by keeping the grain dry (less than 12.5 % grain moisture), cool (less than
10°C) and free from insects. This is the major factor to retain best grain and seed quality
in the seed production technology of agriculture.

The questions for consolidating studied material:
1.Can you describe the meaning of the word technology?
2.What is the structure of seed production technology?

3.How can help GIS applications to the functioning of seed production
technology?

4.What procedures has seed production in the scheme of elite seed producing
system?

5.1s there any factor to eliminate the development of pests during the seed
storage?

6.Does temperature level affect the function of seed production?

7.What affect has the level of moisture on the quality of seeds?

8. On the base of pedagogical method “Debate” organize question
and answer exchange with your friends about studied material.

Seed production technology
in Uzbekistan —_

/ Seeds of creal crops
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The 32" laboratory training.
Determination of raw gluten quality of flour in the IDK device.

The aim of the training. The students get acquaintance with state standard
worked out to determine the gluten quality in the flour powder. They study raw
gluten quality and the order of its analyze. So, they master the analyzing process by
watching the work, done by the assistant, who mastered methods of analysis and
passed through technical insecurity (GOST 12.0.004).

Necessary laboratory kits and teaching subjects. Lab mill (up to 0.9 mm
indexes), lab dough mixer (+- 2% with water dosator and for 19+-second), device
IDK to give form to gluten (+-0.5 of error index and in range of 0 to 150.7 measuring
index), measuring device of deformation (photo 85), scales (GOST 24 104 and in
error of +-0.01 g.) and other instruments shown in the standard.

Photo 85. Set of IDK device.

Laboratory copy - book, pencils, rulers, erasers, notes from state standard
(GOST 27839-2013).

Gluten exists in two states: raw — in sticky liquid and dry — in powder state.

The quality of gluten — a family, characterizing reolopic properties
(extension, deformation and elasticity), which will be shown in groups of gluten
boll pressed into 4-gram mass at the indexes of IDK device.

Sample of 4 grams is separated from it fully washed, pressed and weighed
gluten to define its quality. If there is more weight of raw gluten, than intended, two
samples of 4 grams each will be taken. These samples are turned into bolls by the
machine, designed to make circle bolls.



By hand (manually) gluten is turned into boll to wash it by the help of hands.
In this case, the surface of gluten mass is polished 3-4 times by the fingers until it
gets polished surface.

The ready boll is placed into the dish with water of 0.25 a3 to settle (photo
86). If there is not possibility to keep it in the water of 18 — 20°C, the boll is placed
in the

Photo 86. Lab dish and gluten boll in it.

other dish with water of 4.0 1m®to keep the temperature. Time to keep boll
in the water consists of 15 minutes. By mechanic method it makes 10 minutes.

Since the time has finished, the boll will be taken from water and put on the
table of IDK device for measuring. The data of gluten deformation and elasticity
will be illustrated on the screen of IDK device.

Writing down the data of device is fulfilled in the 0.1 preciseness of IDK
indexes.

According to indexes of table 20, the data of IDK on the quality of measured
gluten are written in one of the certain group.

If gluten, after washing, has become dismissing, does not sticky and is not
circle, it is called solving and won’t measured by IDK device.

Measuring of gluten is carried out in two replications by one device and by
one person.



Table 20. Classification of gluten quality taken from the wheat flour.

Quiality of gluten, in the indexes of IDK.

Bread baking flour
and common consumption*

Macaroni flour

Group of Characteristics Soft wheat** | Hard
quality of gluten Extra grades, wheat***
high and first | The second Extra grades, | High, first
grades. grade high and first | and second
grade grades
Crumbling Undefined
I insufficiently | No more 32 | No more than - -
strong 37
I Sufficiently 33-52 38-52 - -
hard
I Good 53-77 48-77 48-82
I Sufficiently 78-102 78-102 83-107
soft
I Insufficiently 103 and more 103 and 108 and more
soft more
Unwashed Undefined

*Characteristics of flour — at the rate of state documents which accepted this standard.

**FEjtted of flour characteristics to GOST — 31491.
***Characteristics of flour — GOST 31463.

Getting of dried gluten. For the control above the raw gluten washing out
(mainly in weak and crumbling gluten), determination of dried gluten in ratio of
moisture is also recommended.

Determining is carried out in the lab drying oven. Drying lasts for 4 minutes.
Temperature is 160°C.

Dried gluten taken out of stove and dried in the air for 1 minute. Weighed
and again is put into the stove, taken out and weighed. If there is some difference,
the procedure is repeated until the difference has come to end. Dried gluten is
weighed to the precision of 0.01 gram.

Treatment of analyzed results.

The amount of dried gluten in the flour — X, %, is calculated by the
following formula for dried gluten in the second 10 precisions:

M;

) —

—————— x 100

M

Here: M; — weight of dried gluten, g.

M — weight of flour powder, g.



100 — coefficient of continues colculation, %.

The questions and task for consolidation of obtained knowledge:

1.What kinds of gluten are exist?

2.What is the quality of gluten?

3.What is the order of gluten quality analyze?

4.What is the structure of quality classification of gluten taken from the flour
of wheat?

5.Why taking of dried gluten is recommended?

Table 21. Quality indexes of wheat varieties grown in the Khoresm
region.
e ;/arletle Grain Elour Gluten
% IDK

1 2"°Sk"'° 50r 250 |30 03 II sufficiently weak
2 ?”d”a”' 50r 250 |33 01 II sufficiently weak
3 Kuma 50r 25t 28 45 | good
4 Dokha 50r 25t 30 93 Il sufficiently weak
5 Esaul 50r 25t 28 39 Il sufficiently hard
6 EE;OVCha 50r 251 35 26,4 Il sufficiently hard

Pamyat | 50r 25t 20 67 | good
8 Buzgala | 50r 251 35 33,6 Il sufficiently hard
9 Tanya 50r 251 24 74 | good
10 Nota 50r 251 25 12 Il sufficiently weak
11 Kroshka | 50r 25t 25 35,2 Sufficiently hard

K

12 rasnodar- | 50r 251 35 62 | good

99

Valentin
13 (triticale) 50r 25r 30 45,9 | good

6.How the result of analysis is calculated?

7.Define again the amount and quality of gluten from the grains of wheat
varieties (presented in the table 21), available in the lab depository on the bases of
methods of the 15" and today’s trainings.




8. Organize the training over the method “Working in the small groups”,
pedagogical method to consolidate studied material.

Determination of raw gluten quality of flour in the IDK
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The 33" laboratory training.
Determination of oil content in the seeds of sunflower and soya.

The aim of the training. The students get acquentance with the definition of
oil content summerily accounted by the standard (GOST 10857-64) on
determination of oil content in oil crop seeds. They master the working process of
soxhlet extraction set (chart 12) used for determination of seeds’ oil content and
learning the order of extraction method with this apparatus to define the oil content
in the seeds of sunflower and soya varieties.

water
out 3

water
——

%
I |

Chart 12. A set of soxhlet extraction.

Necessary lab aids. Soxhlet extraction set, drying oven, lab mill, analytical
scales, porcelain cups, distillation flask (with 50- 100 cm?®), glass funnels, 10 cm
glass sticks, pincers, garbage cups, sand clocks (timers), ethyle ester or brome
naphthaline, chlore - naphthaline, water absorbing cotton wool or filter paper,
average seed samples of sunflower and soya varieties, lab copy books, pencils, rulers
and erasers.


https://stimyl.ru/katalog/laboratornoe-oborudovanie/apparaty/pribor-dlya-opredeleniya-vodoneftenasyshchennosti-s-ekstraktorom-soksleta.html

According to the standard, an immature fat and fat like substances existing in
the seeds which are extracted together from studied seeds in the ester solvent is
introduced as the oil content of seeds.

Oil content in the seeds of sunflower, soya (photo 87 and 88) and other small
seed bearing crops is determined through extraction of immature fat from seeds by
the help of soxhlet apparatus and solvent chemicals on the method of extraction.
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Photos 87, 88.  The seeds taken for laboratory analysis.

Extraction process by using of soxhlet apparatus. Soxhlet apparatus set
consists of four parts: refrigerator (or condenser), extractor, retort (or siphon) and
heat source.

Extractor of soxhlet apparatus is set on the retort which has a circle tray.
Refrigerator is set up in its top part. A paper chuck with sample in it is put in the
extractor. When the solvent in the retort has heated its steams are separated and have
started to rise up through the tube. They surround and wash the sample and saturated
with dissolved fats. The steams, saturating with fats, rise up to the part of refrigerator
and condense into fat drops. These drops fall down to capsule holding sample and
fill up, then started to flow back in the retort through its riffle. Solvent from extracted
substance fallen into retort has evaporated again. The oil in its texture remains in the
retort. The process of steams rising up and washing off the sample, condensation
and returning of combined fats into retort through riffle of capsule will continue.

The process is continued until all fats in the sample have fallen in the solvent
of retort. The period of the process depending on the seed species, oil content, rate
of seeds’ grinding and weight of sample has lasted for several hours and up to few
days.

The process of extraction is continuous, the solvent permanently rises up
through tube and washes off the definite part of sample’s fat, condenses and returns
into retort. The optimal rates of solvent boiling temperature and flow of cold water



are adjusted by taking into account the cycle of filling up the riffle of capsule with
extracted substance and its returning to the retort which makes 10 — 15 minutes.

This process continues until the studying sample has entirely becomes fatless.
The following acts are conducted to define the end of extraction:

-to watch complete becoming colorless of liquid in the extractor;
-to watch no spot remain on the glass of watch after evaporation of a drop;
-to compare the light broking indexes between clean solvent and extract.

After that the apparatus is disunited in its parts. The extract, remaining in the
capsule, is poured into retort. The retort with oil is subjected to evaporation on the
electric heater or it is better to separate the solvent by the means of rotational
evaporator. Then the retort with oil is dried in the drying oven until its constant
weight and it is weighed. The weight portion of obtained fat is determined by the
help of definite weight of clean retort, sample and extracted oil by the method of
calculation.

The remained fatless sample is used for the next analysis (to define the
cellulose and other indexes).

Order of the laboratory works:

1.The students are divided into groups (5 people each) under the guidance of
experienced assistant. The groups choose one of the seeds of sunflower or soya to
determine its oil content.

2.Fifty grams of seeds will be taken from chosen sunflower and soya
varieties through diagonal seed dividing method of “Quartovaniya” (the 17"
training). The seeds using for determination of seeds’ impurities are screened on
the sieve (photos 88 and 89). Organic and non-organic substances, separating from
seeds, are remained on the sieve and their weight is defined in percentage of taken
sample. This data is needed for determination of pure seeds oil content.

3.Every group puts its seeds in the porcelain cups and dried at the
temperature of 100 - 105°C in the lab oven. At this, the seeds of sunflower are
dried for 1 hour and seeds of soya for 2 hours. If the seeds of sunflower have 15%
moisture, it will be dried for 1 hour.

4.The seeds are grinded. The seeds of sunflower are milled in the mechanic
mill until their nucleus have turn into flour. And the seeds of soya are milled until
their particles could go through the sieve with holes of 0,25 mm.

5.The grinned seeds are mixed properly. Weighed portions of 8 — 10 grams
each are singled out on the analytical scales from mixed mass for extraction chuck.
The chuck (or cartridge-case) is made from porous paper, cardboard, rarely from



metal nets. Its volume must let itself to get freely in the extractor, steam and liquid
will be freely able to go around chuck and wash it away. Cotton wool should be
placed under the chuck. Top of the chuck also should be covered with another
cotton wool and it is placed in the extractor.

6.Dried for 1 hour at the temperature of 100 — 105 °C and weighed retort is
united to the extractor. Ester is poured through the extractor, then refrigerator
mounts to the top of extractor and the process of extraction is started.

7.Extraction of sunflower seeds is implemented for 22-24 hours, and soya
seeds for 18-20 hours.

8.1t is necessary to define the end of fat in the sample, in order to know that
the extraction is over. For this, the extractor is disconnected from retort and one
drop of solvent from extractor is dropped on the watch’s glass. It must remain no
spot after evaporation of ester.

9.After finishing of extraction, the ester drives away from solvent. The
remained oil is dried until its constant weight at the temperature of 100-105°C in
the drying oven. The first weight measuring is done in 1-1,5 hour and the second in
30 minutes. The drying is stopped when the increasing of weight is watched in
both scales and the low weight is accepted for the calculation.

10.The moisture of weighted portion of the dried and grinned seeds is
determined by drying method. Drying is carried out after one hour at the
temperature of 100-105°C, replication is done after 30 minutes.

11.The following formula is used to determine the fat content of dried seeds
in percentage (X):

_ {(m—my)-100

Py

i

X

. Here:

. m - weight of retort and oil, g;

. m; — weight of empty retort, g;

. ma- weight of dried seed weight portion, g.

Then, the following formula is used for calculation of taken result of dried
substance and in percentage (X1):



¥ A -100
100 -
. Here:

. Weight of dried and grinned seeds is also determined by oil
content: w — in % (photos 89 and 90).

Photos 89, 90. Oils, extracted from sunflower and soya plants.

An arithmetic mean of two replicated calculations is accepted as the result.
The difference between two calculations should not be more than 0,5% for the
seeds of sunflower and 0,3% for the seeds of soya.

Questions and tasks for consolidation of trained materials:
1.What does the definition of oil content of plant seeds consist of?
2.How is the soxhlet apparatus built up?

3.Are there other methods, except extraction one, to determine the oil
content of seeds?

4.Can you review the working orders (or work flew) of soxhlet apparatus?
5.How do you determine the oil content of a seed?

6.How do you find the mass percent of oil from different oil seeds?
7.Which of cooking oil (sunflower or cotton seed) is good for health?

8.Describe the process of the extraction method to determine the oil
content of sunflower and soya seeds in the lab conditions.



9.Prepare the report, using internet sites about the methods of
determination the oil contents of other oil bearing crops’ seeds and narrate about

them to the students.

10. Consolidate the acquired knowledge on the base of pedagogical method
(OREG):
Report your opinion about the oil content in the seeds of sunflower and soya

on the theme “Determination of oil content in the seeds of sunflower and soya” on
the base of OREG method.




The 34" laboratory and field trainings.

Development of seeds and their field germination.

The aim of the training. The major aim of this training is to analyze the
definition of seeds, their development, field germination, find out the special

features and to study their texture differences and responses to germinate in the field
condition.

Necessary laboratory aids: Previously prepared seeds’ average probes,
singled out of different varieties of cotton plant, grain and field crops, lab scales, lab
seed counters, seed retorts, water heaters, lab scalpels, different dishes, cups and
pincers, lab copy - books, pencils, rulers and erasers.

What is seed? According to the internet sources: A seed is an embryo and
food source covered by a protective coat (Figure 14, 6 step).

STEP 2
embryo STEP 3
SO0
STEP 1 primary proembrya
endosperm
primary (ploidy=3M) suspensor
dosperm
Synergd En zygote
cells ~ embryo (ploidy=2MN) STEP 4
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Figure 14, Steps of seed development of cotton plant.

How does a seed develop? In general, three stages involve in seed
development (figure 14):

1.Double fertilization (fig. 14, 1 and the 2" steps).
2.Development of embryo and endosperm.

3.Cell expansion and maturation



Seeds protect the zygote from drying out, help disperse them due to their coat
diversities and have eatable attractiveness. When the seeds land on a proper soil
condition grow a new plant (fig. 15).

Germination of seeds in the field. When seed is planted, it first grow roots.
Once these roots take hold, a small plant will begin to emerge and eventually break
through the soil. When this happens, we say that the seed has sprouted. The scientific
name for this process is germination. Figuratively, this process can be divided into
the following stages of germination:

1.Seed.

2.Root comes out.
3.Seed coat falls off.
4.Shoot comes out.
5.Seedling.

6.Baby plant.

Plant growth f

germinating plant \.

/4

(’\

Figure 15. This is how a new plant is born in the field.



Texture of seeds of different agricultural crops is characterized specifically
and is considerably distinguished from each other on their morphology, biological
features and biochemical contents (figure 16 and appendixes 9-13).

Field germination of seed is an important process by which the seed actually
starts to grow. Starting of germination primarily depends on a soil conditions of the
certain field. The seed response to the special conditions to sprout, they are:

*warmth
*oxygen
*water

*without all above mentioned three conditions (water, oxygen and warmth)
the seed will not grow.
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Figure 16. Cross view of cereal seed.

Soil temperature. Planting of seeds to the soil is done at the definite
temperature (warmth). Response of seeds of different crops to the soil temperature
is not similar because of their genetic features and anatomy of seeds. As suggest the
results of foreign and local experiments, warmth effects on cellular metabolic and
growth rates. As above mentioned, that seeds from different species and even seeds



from the same plant germinate over a wide range of temperature. Seeds often have
a temperature range within which they will germinate, and they will not germinate
above or below this range. Many seeds (cotton seeds for example) germinate at
temperature slightly above 60-75 F (16-24 C), while others germinate just above
freezing degree (barley and rye) and others germinate only in response to
alternations in temperature between warm and cool. Some seeds (chick pea)
germinate when the soil is cool 28-40 F (-2 - 4 C), and some (beans) when the soil
iIs warm 76-90 F (24-32 C). Some seeds require exposure to cold temperature
(vernalization) to break dormancy. Some seeds in a dormant state will not germinate
even if conditions are favorable. Seeds that are dependent from temperature to end
dormancy have a type of physiological dormancy. For example, seeds, requiring the
cold of winter, are inhibited from germinating until they take in water in the fall and
experience cooler temperatures. Cold stratification is a process that induces the
dormancy breaking prior to light emission that promotes germination.

Oxygen is required by the germinating seed for metabolism. Oxygen is used
in aerobic respiration, it is the main source of the seedling's energy until it grows
leaves. Oxygen is an atmospheric gas that is found in soil pore spaces; if a seed is
buried too deeply within the soil or the soil is waterlogged, the seed can be oxygen
starved. Some seeds have impermeable seed coats that prevent oxygen from entering
the seed, causing a type of physical dormancy which is broken when the seed coat
is worn away enough to allow gas exchange and water uptake from the environment.

The importance of water. According to the world literature, mature seed is
often extremely dry (about 14%) and needs to take in significant amounts of water,
relative to the dry weight of the seed, before cellular metabolism and growth can
resume. Most seeds need enough water to moisten the seeds but not enough to soak
them. The uptake of water by seeds is called imbibition, which leads to the swelling
and the breaking of the seeds coat (bran in the fig 16). When seeds are formed, most
plants store a food reserve in the seed, such as starch, proteins, or oils. This food
reserve provides nourishment to the growing embryo. When the seed imbibes
water, hydrolytic enzymes are activated which break down these stored food
resources into metabolically useful chemicals. After the seedling emerges from the
seed coat and starts growing roots and leaves (appendixes 14-18), the seedling's food
reserves are typically exhausted; at this point photosynthesis provides (appendix 19)
the energy needed for continuous growth and now the seedling requires a continuous
supply of water, nutrients, and light.

At the sowing time everyone can mark the field with the type of plant, date of
sowing, the days to germination. Some seeds take two weeks (table 22) or more to
sprout. Poor germination can be caused by over wetness or cold soil, which causes
rot of a seed.


https://en.wikipedia.org/wiki/Vernalization
https://en.wikipedia.org/wiki/Metabolism
https://en.wikipedia.org/wiki/Aerobic_respiration
https://en.wikipedia.org/wiki/Atmospheric_gas
https://en.wikipedia.org/wiki/Soil
https://en.wikipedia.org/wiki/Metabolism
https://en.wikipedia.org/wiki/Imbibition
https://en.wikipedia.org/wiki/Starch
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Oil
https://en.wikipedia.org/wiki/Hydrolytic_enzyme
https://en.wikipedia.org/wiki/Chemical

Data of table 22 show that the cotton seed drills lay seeds in the soil in a
different number per every stripe meter. There were studied 10 samples of one-meter
length each. Laid seeds’ number consists of 7 to 24 units. Seeding was conducted
with dry, delinted and disinfected seeds on April 4.

Recording of seedlings has been conducted since April 10 to April 22, each
recording was conducted in every 3 days. There can be seen that emerging number
of sprouted seedlings has increased gradually, day by day for 18 days.

The numbers of seedlings out of sown seeds differ from 53,8 to 100,0%. On
May 6, grown and saved seedlings were accounted and on average made 75,3%. So,
24, 7% of sown seed have been lost after seeding them in the condition of soil. The
reason of losing is based on various factors. They can be seed quality, temperature,
oxygen deficit, over moisture and others.

Table 22. The number of sown seeds per 1 stripe meter of seed drill and
the field germination of cotton plant seeds (M.Ashurov and others., 2019).
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2
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2
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4
9 13 | -\- - 1 |4 5 7 53, 7 53,8
8
10 23 | -\ 3 6 |10 |15 18 78, 19 | 82,6
3
Mea | 16,7 14,2 | 75,7 12,7 | 75,3
n




Number of healthy seedlings out of | 85,0 76,0
sown seeds, in %.
*-re-established data.

If you take an attentive and comparative look at two numbers: number of sown
seeds and emerging number of seedlings on April 22. You can see another, a key
difference on the increasing number. A part from the seeds that sown belongs to the
same seed batch, field also the same (the number of seeds per meter does not matter)
but there is something that may depends on the seeds features.

Diversity in the living organisms is also peculiar to the seeds of plants, which
has been historically proved by many famous biologic scientists. There is a good
example of diversity of sunflower seeds (chart 13) remarkably reflecting in the seed
germination (Melnikov A.V., 1998).

Here, the diversity of the seeds is interpreted by view point of relation between
planting quality and size of seeds. It was proved that planting quality of seeds
directly depends on the weight of 1000 seeds.

Furthermore, you can see both possible way of seed germination studies: lab
and field. Studied seeds of sunflower showed increasing seed germination of 90 to
92 in the lab and 76 to 79 in the field conditions. But here, the main key is that the
two first indexes (90 and 76) were the result of the seeds which have weight of 43 ¢
per 1000 seeds. And the second, higher indexes were the result of seeds with the
weight of more than 46 g.
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Chart 13. Relation of germination and seed size of sunflower.

So, the planting quality is the key indexes in the taking of rapid, healthy and
even stand seedlings of any agricultural crops. Planting quality characterized by
many component indexes of the seeds: purity, moisture, damage, size, growing
energy and germination. All these indexes are very important in taking of adequate
seedling stand in a very short time with minimum seed losing.

In the production, the great attention of seed producers and farmers is focused
on the planting fitness of seeds, which means the relation between seed purity and
germination in %:

a2 % b
- |
100
where, a- seed purity, %;

b- seed germination, %.

If the purity of the studied seed batch consists of 98 % and the germination —
92%. The planting fitness of this seed batch will be equal to:

98 x 92 : 100 = 91,6%.

Questions and tasks for firming of acquired knowledge:

1.How do seeds sprout?

2.How long does it take for a seed to sprout?

3.Why is photosynthesis an important plant process?

4.What stages has germination of seeds?

5.Can you describe the character of seed responses to the field condition?
6. What essential parts of farm seeds do you know?

7.What is the seed quality of crops?

8.Does seed quality change the seed sprouting results?

9.Make drawings of anatomic texture of seeds in your lab copy - books on the
base of appendixes 10-13.

10.Work out a new study on the seed sprouting of winter cereal crops.

11.Present a report about biochemical value of other studied crops in this
manual similar to wheat seed in the appendix 9.



The 35" practical training.
Study of biotechnology in the plant breeding.

The aim of the training. Getting acquaintance with basic, goals, methods and
achievements of biotechnology in agriculture subject is a major aim of this training.

The needed teaching aids. Internet source, lecture note books, pictures
devoted to the kinds, methods and outcomes of biotechnology, herbariums of
agricultural plants and their seeds, copy books for practical trainings, pencils, rulers
and erasers.

Biotechnology — it is a technology, biological systems, alive organisms or
their parts are employed in it to develop or create new benefit products. The term of
biotechnology refers to more wide complexes of modification processes of biologic
organisms to ensure human demands, commencing modification of traits and
properties of plants, animals and microorganisms (photo 91).

Creating of high-productive Regulation of reproduction of Cloning of animals

warieties of domesticated agricultural animals |
(using of cell culture and
tissues).
doro 91. Research aspects of biotechnology in agriculture.

The term of biotechnology in the sphere of agricultural sciences is used by the
world circle of scientists as lab methods at their experiments of gene enginery and
cell culture grown in the nutritional petri dish medium. The merit of biotechnology
in the development of agriculture has a progressing manner and characterized by the
accelerating of breeding process. Selection is conducted in the condition of lab, with
the certain chromosomes of somatic cells of donor organisms. The genes of donor
chromosomes, which responsible to expression of desirable traits and properties are
marked (coded). Marked genes of both cells are gathered in one recipient cell by
inserting or replacing at the level of DNA recombination depending on the selection
object. This experimental cell with reconstructed gene sequence chromosome is
exposed to cell division for regeneration of new purposefully transformed plant. At
this no need to experimentation for traditional multi-years field breeding process.

Biotechnology is based on the genetics, molecular biology, bio-chemistry,
embryology and cell biology, and also on the applied disciplines — chemistry and
information technologies and robot technique.



Kinds of biotechnology: Bio-enginery, bio-medicine, bio-pharmacology,
bio-information, artificial selection and cloning.

Gene engineering, cell engineering and cloning are the basic methods of
biotechnology.

Gene engineering — total combination of modes, methods and technologies
getting of RNA and DNA, separating of genes out of organisms, implementation of
manipulations with genes, inserting them into other organisms, which can inform
plants about benefit properties. This process is implemented by the help of
corresponding enzymes, splitting molecules of DNA strictly in definite sectors, and
ligase, stitching fragments in united re-combined molecule DNA and also
agrobacterium plasmid (Ti-tumor inducing) (figure 17). The latter represents itself a

DNA Containing
the gene of interest

' Inserted T DNA

\@\A carrying new gene

Recombinanat

Ti plasmid
T DMNA
/ Ti Plasmid .
Site where
restriction
enzyme cuts
Agrobacterium Plant with
tumefaciens new trait
o Treat foreign DNA and Introduce the recombinant e Regenerate new plant fram
plasmid with restriction plasmid into cultured plant cultured cells.
enzyme and DNA ligase. cells.
Figure 17. Scheme of getting transgenic plant.

mini-circled DNA which is natural vector system and used to transfer genes into
plants. “Cutting” of genes is conducted with the help of special “genetic scissor”
enzyme, then the gene “is stitched” in the vector - plasmid, by the help of that the
gene is inserted into bacteria. “Stitching” 1s implemented by the help of other group
of enzymes — ligase. By the way, the vector must contain all necessary: promoter,
terminator, gene operator and gene regulator, to manage the work of this gene.
Besides that, vector must contain marker genes, which hands over the new properties
to the recipient cell, permitting to differentiate this cell from initial cells.

Artificial synthesis of insulin (appendix 20) at the beginning of 1960s has been
acknowledges worldwide as the century achievement of the gene enginery. In the
result of that, one of the human problems associated with insulin deficit, which owns



polyhedral influence on the metabolism, practically in all tissues of the organism,
has been decided forever.

The potential of the biotechnology in agriculture unbounded by the utilization
of genetic methods on the base of DNA recombination, cells and cloning
technologies to create and use of genetically transformed biologic objects (appendix
21). The development of biotechnology has made production possible to
substantially intensify, enhance the using efficiency of plant resources, to solve
ecological issues, to create new plant forms and realization own potentiality in the
industrial processes.

Cotton bollworms had caused a considerable loss to agriculture at the
beginning of 1990s, that’s why governments of various countries have decided to
streamline the researches, which would be promote to create GM-cotton, resistant to
pest. In the result of that, appeared the cotton varieties, plants of which have
bacterial toxin. This toxin with gene, taken from Bacillus thuringiensis, is
destructive to caterpillars of worm, but harmless in regards of other insects. This
measure has not only helped to protect cotton from loss, but has decreased pollution
of environment from insecticides, which had been applied before against to this pest.

The method of transferring desirable gene from foreign organism to grown
cotton varieties can be described in this order (figure 18): Bacteria Bacillus

Gene responsible for producing
protein toxc to cotton bollworms i

1‘\ A . ‘:
Bacilluis 4
thuringiensis

\ Toxin

Nucleus
Cotton ceII Transgenic cotton
(Insect resistant)

/
\
/

Infection

Cotton bollworms

| O L7y - S / . Develop into a whole
/ \ o Sy i / cotton plant

1 & 1= £ o e

=1 . | The toxin-producing gene
. " being incorporated into
n cotton cells
Figure 18. Development of insect resistant transgenic cotton.

Thringiensis produces endotoxin, destroys gut of target insects and it will be
absolutely harmless to mammalians. The gene, expressing this toxin, is extracted
from bacteria and is inserted into plasmid of soil bacteria Agrobacterium



tumefaciens. Then, a piece of plant tissue of cultural cotton variety, grown in the
nutritious medium, is infected by this bacteria (photo 91) bearing genes responsible
to produce toxins. Successively, the whole cotton plant regenerated from this tissue
culture and its progenies in the fields will have hereditary toxic proteins in its organs.
Genetic description on the using method to obtain the transgenic cotton is given in
the appendix 22.

Nowadays, transgenic cottons present themselves as Genetically Modified
Organisms (GMO Cottons). Plantations planted with GMO cottons have attained
their top indexes - 98% of total plantations in the USA. Then follows India, China,
Brasilia and Pakistan. Their share on the GM-cotton area doesn’t decrease than 90%
of all fields, intended for planting of agricultural crops.

Cell engineering — growing of cell culture of plants, animals and bacteria in
the special feeding condition (in vitro) to conduct a various kind of researches
(combination, extracting or transplantation). Plant breeding process of varieties
development in agricultural crops has speed up thanks to these genes based on
innovative practices. Now, the time, needed in traditional plant breeding to create
the new variety, has decreased from 11 to 3-4 years (appendix 23). It has also the
opportunity to solve the barer of inter species incompatibility in the obtaining of
hybrids via crossings in the cereal crops. This method, based on the cell protoplast
infusion, has made it possible to get different hybrids of various potato, tobacco
species and others.

Changing of ecology in the world scale related to regional activities of
producers, where grows the demand of plant resistance to physical factors. Plant
breeding researches in the direction of cold resistance, drought resistance and
tolerance of new varieties of agricultural crops to salinity on the base of cell
engineering method are successfully being conducted by the genetic scientists and
plant breeders (table 23).

Table 23. Salt tolerant cell lines and plants — regenerators, taken at in vitro
plant breeding (by V.S.Shevelukha, 2008).

Initial material to plant Concentration NaCl, | The result of cell plant
breeding (Chromosome set). (M). breeding.
Medicado sativa (2n) 0,17 Callus
Medicado sativa (2n=2x2n) 0,08-0,17 Plants
Citrus sinensis (2n) 0,08-0,17 Callus
Nicotiana tabacum (2n) 0,17 Suspension, plants
Datura innoxia (2n) 0.17-0,34 Callus, plants
Pennisetum americanum (2n) 0,19 Embryo suspension
Ipomea batatas (2n) 0,17 Suspension
Crepis capillaris (2n) 0,12 Suspension




Oriza sativa (2n) 0,17 Embryo callus, plants

Uzbek genetic scientists of Center of Genomics and Bioinformatics, Academy
of Science of Uzbekistan in collaboration with scientists of USA"! have used the
fiber quality QTL-associated with PHY A1 gene fragment to create a specific RNAi
(interference) construct to explore the biological role of PHYAL and (indirectly)
other photochromic genes in cotton tissue culture.

In particular, the RNAI construct was somatically transformed into the highly
embryogenic but non-commercial Coker-312 variety, which is considered as the
genetic standard for cotton regeneration work. This research has led to successful
obtaining of transgenic cotton embryos bearing the cotton PHY AL, RNAI construct
in the history of agricultural biotechnology of Uzbekistan.

When compared with control plants, heritable improvement of vigorous root
and shoot development, early-flowering, early-maturity, productivity traits
(appendix 1) and major fibre quality traits (appendix 2), through several generations
of two independently derived RNAI cotton transformants were observed.

It was demonstrated that the RNAI-associated traits were transferable from
somatically regenerated RNAi Coker-312 lines to other locally commercial Upland
cultivars via conventional sexual hybridization.

So, through manipulation of PHYA1 gene expression by using RNAI, above
mentioned scientists have achieved simultaneous improvement of several important
traits, such as fibre length and early maturity, without negative affect on the other
key parameters such as yield—a goal that has largely eluded conventional breeding.
For instance, introgression of superior fibre quality traits from Pima cotton (G.
barbadense) into Upland (G. hirsutum) cultivars, using interspecies genetic
hybridization, is challenging, owing to segregation distortion and linkage drag, that
often results in introgressed progenies, that are late maturing or have poor agronomic
quality. Application of RNAI has allowed them to effective solution of these
fundamental problems, and rapid improvement of maturity, flowering, yield and
major fibre quality traits, thus transforming commercial Upland varieties into more
long-stapled, productive and early-maturing cultivars.

Moreover, “Gene knock out technology” has also been worked out to the
deepening this study of photochrome (photoreceptor gene family) functions.

Multiyear studies of Uzbek scientists in the aspects of biotechnology have
resulted in developing of cotton cultivars (photo 92) like Parlog-1 (Coker-312 x AN-
Boyout-2), Parlog-2 (Coker-312 x S-6524), Parlog-3 (Coker-312 x Tashkent-6) and
Parlog-4 (Coker-312 x Namanghan-77).



Photo 92. The plant architecture of PHY1 gene-derived, novel RNAI
cotton cultivar “Parloq-1”

Cloning (in biology) — appearing of several genetically identic organisms
(photo 91) through natural or somatic (including of vegetative) reproduction or
parthenogenesis. The term “cloning” of the similar meaning is used often in regard
of multicellular organisms. Process of obtaining several identical copies of
hereditary molecules is either specified with cloning (molecular cloning).

Questions and tasks to consolidate attained knowledge:

1.What is biotechnology and its methods of study?

2.What is the differences between methods of agricultural biotechnology?

3.How the advantages of biotechnological methods in the plant breeding of
plant varieties can be explained?

4.Using of internet source, prepare short report about one of the kinds of
biotechnology: (bio - engineer, bio-medicine, bio-pharmacology, bio-information,
bionics, artificial selection and cloning) and outcomes of chosen one.

5.What does the term of “cloning of organisms” mean?
6.How would the gene engineering effect on the future of agriculture?

7.Which of cotton varieties were developed through the method of gene
modification?

8.Can you describe the process of gene transferring?



Glossary of some key terms

Name of terms

In English

In Uzbek

In Russian

Approbation —

Research, conducting in the
field with the purpose of
determination the  genetic
purity rate (grade) of plants,
resistance to diseases, pests and
the general state of seeds,
designated to the planting.

Y CUMIIMKJTApHUHT TCHETHK
(HaB) KuXaTHIaH KaHYAJIUK
TO3a SKAHJIMJINTHHH,
KacaJJTUKIIapTa,
3apaKyHaJajgapra YiIaMIAIIT A
Ba  OJKHIITa  MYJDKajJaHTaH
YPYFIUKHUHT YMYMHIA
XOJIATUHU aHMKJIAIl MaKcaauia
Janana YTKa3HWJIaura
TaKHKOT.

HccnenoBanue, mpoBOAUMOE Ha
MOJIC C IMEIBI0 OMNPEACIICHUS
TE€HETUYECKOM (copToBoOit)
YUCTOTHI pacTeHui,
YCTOMYMBOCTH K  OOJE3HSM,
BpEIUTEIISAM u o01ero
COCTOSIHUS CEMSIH,
peTHa3HAYCHHBIX TUTST
3arOTOBKU MTOCEBHBIX CEMSIH.

Biological
impurity of the
variety —

Natural pollination of the
variety with other variety or
crop taking place in the result
of accidental mutations.

HaBHuHr OOmKa HAB KU DKUH
OwiaH TaOMWHA YaHTJIAHWUIIA Ba

KHYUK MyTalusiap
HaTWXacuaa KeuauraH
u(hIOCIaHuUIII.

3arpsi3HEHHUE, TPOUCXOAAIIEE B
pesyJbTare €CTEeCTBEHHBIX
CKPELIMBAHUNA OJHOI'0 COpTa C
JIPYTUM COPTOM WJIU KYJIbTYpPOH
Y CIIy4alHbIX MYTalUH.

Bred variety —

The variety, developed at the
scientific research enterprises
on the base of scientific
selection methods.

NnMuii-taakukoT
Myaccacanapuia CEICKUUSIHUHT
yCyJJapu — acocuia
SApaTUJITaH HaB.

WIIMUAN

CopTt, cO37aHHBIM B HAy4YHO -
HCCJIEI0BATEIILCKUX
YUPEKICHUSIX OCHOBE
Hay4YHBIX METOJIOB CEJICKITUHU.

Ha




CMS - Cytoplasmic male sterility | IluTomma3maTuk spkak | [{uTormmazMarnyeckas MyXcKas
(infertility), that is pollen | crepumiura  (IyIITCHU3IIMTH), | CTEPUIBHOCTh (HECIIOCOOHOCTH
grains inability t0 | 7bHM  YaHTr  JIOHAYAJAPHHHT | K OILIOJOTBOPCHHIO), TO €CTh,
impregnation. Hacycu3 (Iy4) OemymT OYIUIIH. | TBLILIIEBHIC 3epHa

HECIOCOOHBIE K

OTUIOJIOTBOPEHUIO (IIYTLIBIE).
Coefficient of | Ratio of conditioned seed stock | Konmurusiin ypyFauk | COOTHOIICHHE ypokast
propagation — | yield to the amount of planted | XocHIMHUHT SKWIraH ypyFIUK | KOHAWIAOHHBIX  CEMSH K

seed stock.

MUKIOpHUT'a HHUCOATH.

KOJIMYCCTBY IIOCCAHHBIX CCMAH.

Dominancy —

The privilege of one over other
on allele traits in the heterosis
organism.

I'eTpo3urora OparHu3uM/a
ajienb OenruiapaaH OUpPUHUHT
UKKUHYUCUAAH YCTYH TYPHIIIH.

[IpenmyiecTBO OJHOrO Haj
IPYTUM 10 AJUIEIIbHBIM
NpU3HAKaM B TI'E€TEPO3HCHOM
OpraHu3Me.

Elite —

Seed stock, produced from
propagation of the best plants,
belonging to the variety, which
inherited all characteristics to
the next generation.

Hasra  xoc AXIIU
YCUMITUKJIApHUHT TaHao,
KYNaWTUPUO OJIMHTAH YPYFIUTH
Oynu0, HABHUHT Oapya HUpCHii
Oenru  Ba  XYCyCUSTIApUHU
KEHHUHTH OyFuHIIapIa
YTKazaau.

OHI'

CemeHa, MOJIyYEHHbIE IIyTEM
orbopa © pa3MHOXKEHHUS OT
HauOoJiee TUMMMYHBIX JJII COpTa
pacTeHu, KOTOpPbIE IMEPEAAIOT
BCE HACJICICTBEHHBIE MPU3HAKU
Y CBOWCTBA COPTA CIEAYIOIIEMY
IIOTOMCTBY.




Emasculation — Nipping off (removing) | Ona  cudatuga  oJWHraH | YJaJeHUE  NBUIBHHUKOB W3
grain pollens from flowers of | ycumiuKHUHT T'YJIUIard | IBETKOB MaTEPUHCKUX
maternal plant. YAHTJIOHJIADHA  TEpuUO  OJIMII | pACTCHHUH.

(ronmu6 Tartan).

Family — Progeny of one cross| Yerman wuanrianyBud Owrra | [ToTOMCTBO OJTHOTO
pollinating plant, taken via | ycumnukau KyauTupuo | MepeKpecTHO OIBLISIEMOTO
propagating. OJIMHTaH aBJIOJI. pacTeHusi, MOJYyYCHHOIO IyTeM

Pa3MHOXKCHHSI.

Heredity — Transferring of trait and | Opranusmaaru  Genrum  Ba | [lepenaua IPU3HAKOB U
properties of the organism from | xycycustinapHuHT HACJIJIaH | CBOWCTB opraHu3Ma oT
generation to generation. HAaCJIra YTUILIHU. IIOTOMCTBA K IIOTOMCTBY.

Heterosis — Becoming vigorious, viability | bupuxun OYFuH (F1) | MomHocTb,
and productivity of the first | nyparaiiuHuHr OTa Ba OHA | KU3HECIOCOOHOCTH U
hybrid generation (F1) | opranusmMiapra HUCOATaH | IPOAYKTUBHOCTh MIEPBOTO
comparing  with  parental | kyuwin, xaéruyan Ba Maxcynmnop | mokosieaust rudpunoB (Fi) mo
organisms. oy, CPaBHEHHUIO C POJUTEIIbCKUMHU

OpraHu3MaMH.

Hybrid — A new generation, | Mpcwuii 6enru Ba xycycustiapu | [Tokonenue, TIOJTYYCHHOC
distinguishing with hereditary | bunan ¢hapk Kuiaaurad MKKH Ba | IyTeM CKPEIIMBAHUSA JBYX |
traits and properties taken by | yuman opTuk opraHu3mIIapHHU | OoJee OpPTraHHU3MOB,

OTJIMYAFOIIHXCSI 1o




crossing of two and more | yaTHIITUPUO OJMHIAH  SIHTH | HACJCICTBEHHBIM MPU3HAKAM U
organisms. OVFUH. XapaKTEPUCTHKAM.
Hybrid Totality of organisms differing | Yartumrupun HaTrkacuaa | COBOKYITHOCTh ~ OpPTaHHW3MOB,
population — from each other on hereditary | onmuaran upcuii *xuxaTnad OUp | MOJTYYCHHBIX yTeM
sign, taken in the result of |— Oupuman  apkiIaHyBUM | CKpEIIMBAHUSA, OTIMYAIOIIMXCS
crossing. OpraHu3MJjIap TYIUIaMH. Apyr oT apyra o
HACJICICTBEHHOMY PU3HAKY.
Hybridization | Hybridization of  plants | Typmapu €ku  Typkymnapu | [mObpuamsanus pacTeHUd OT
of remote | different in their species and | 6omika Oormika OyiraH | pa3HBIX BHJIOB M POJIOB.
forms — genus. YCUMITMKIIAPHH JTyparaiJiari.

Industry based
seed breeding —

Specialization, seed stock
material concentration in a
specialized production,

meeting the requirements of the
State standards on variety, seed
stock and crop quality, and also
seed breeding organization on
the base of all technological
processes of mechanization

HaB, ypyrmuk Ba  xocui
cubarnapu  Oyiiua  jgaBiar
CTaHJApPTH Ba TEXHUK

Tajmabnapra xaBoO OepamuraH
YPYFIUK MaTepuajjiap Maxcyc
UXTHUCOCIIAIITaH Xy KaJIUKIIapaa

AnuIad YUKAPHUILHUA
UXTUCOCIIAIITHUPHIII,
KOHIIEHTpaIUsiIanl, Oapua

Crienmanu3anusi,
KOHIIEHTpalusi IPOU3BOJCTBA
CEMEHHBIX MaTepUalioB B 0C000
CIEMATU3UPOBAHHBIX
XO035MCTBAX, OTBEYAIOIINUX
TEXHUYECKUM u
roCyJIapCTBEHHBIM CTaHJapTaM
10 COpPTOBBIM, IOCEBHBIM U
ypOXKaWHBIM  KayecTBaM, a




and automation, using the least
labour expenditure.

TEXHOJIOTUK KapaCHilapHU
MEXaHU3aUMUIAIITUPUII Xamaa
aBTOMATJIAIITUPHUII  aCOCHUJA
PHT KaM MeXHaTHU capdaad
YPYFUYMIMKHY TAIIKWI YTUILL.

TaKxe OpraHu3anus
CEMEHOBOJICTBA Ha  OCHOBE
MEXaHU3allui U aBTOMAaTU3AINH
BCEX TEXHOJIOTUYECKUX
POLIECCOB, UCIIOJIb3YSI
HaWMEHBIIIUE 3aTPaThl TPY/IA.

Insurance seed
fund —

Seed reserve (stock),
established at the state
depositories or directly in the
farms to use at the time of
natural disasters. Its amount is
different, depending on the
various sections of seed stock
system. For example,
Insurance fund in the primary
seed sections makes 100 % in
ratio to seed stock necessity,
depositing amounts are
consisted for super elite - 50 %,
elite and 1 reproduction — 25-
30 %.

Tabuuii  odatmap  BakTHAA
doiinanianuin yudyH TYFpUaaH-
TYFPU  XYXKalUKIapaa  €Ku
JaBJaT KaMFapMaiapuaa
spaTUiIaJural ypyF 3axupacu
(3amacu). YHUHT  MHUKIOpH
YPYFJIUK TU3UMHUHHUHT —TYpJU
3BEHOJapuaa Xap Xuia Oyimo,
MacajaH, OupiaMyu YpyFIuK
3BeHOJIapuaa OXTUET GOHAM
YpYFIIUKKAa OYyNraH 3XTHEKTa
nucOaran 100 % wmukmopna,
cynepanuta yayH 950 %, anura
Ba 1 penponykuus yuyn 25-30
% MHKI0p1a JKaMFapUJIaIu.

3anac MMOCEBHBIX CEMSIH,
CO3JlaHHBIN nu3
HETIOCPEICTBEHHO

XO035IMCTBEHHBIX U
FOCYJIApCTBEHHBIX  3aKPOMOB,

JUISI WX HCIOJB30BaHUSI BO
BpEMsI TPUPOAHBIX KaTacTpod.
Ero o00bém pazmuuaercs B
3aBUCUMOCTH OT 3BCHBEB B

cucreme CEMEHOBO/ICTBA.
Hampumep, o00béM  Habopa
CTpaxoBoro (oH/a B 3BEHBIX
NEPBUYHOTO  CEMEHOBOJICTBA

cocrasisieT 100% ot ux HyX[I B
MIOCEBHBIX CEMEHaX, IS Cymep
amuThl 50%, ansg sautel w1
penpoaykiuu 25-30%.




Intensive type
variety —

The variety, possessing by high
photosynthesis capacity,
possibility in effective using of
environmental factors (soil,
water, fertilizer and light) and

also resistant to lodging,
diseases, pests and adverse
external stresses and give

capability to bumper crop with
quality products.

DOTOCHHTETHUK KOOMJISTH
IOKOpH OYu0, TaIllKd MYXHUT
oMuiapuiaan  (Tympok, CyB,
VFAT Ba EPUFIIMKIAH) YHYMIH
doiinanana onaaWraH, Xamja
IOKOpY arpOTEXHUK IIapOUTHIA
¢Tnd  KoJMINra,  KacaJUluK,
3apapkyHaHja  Ba  Oollka
HOKYJall Tabcupiiapra uujao,
MyJ1  Xocua Ba  cudaTIH
MaxcyJoT OepajuraH Has.

Coprt c BBICOKOM
(OTOCHHTETUYECKOM

CIIOCOOHOCTBIO, OT3BIBUMBBIN K
YCIOBUSIM BHEUIHHX (DaKTOPOB
(mouBa, BoOAa, YJIOOpeHUS W
CBET), YCTOMYMB K TOJIETaHUIO,
OOJNe3HsIM,  BpPEAMTENSAIM |
JIPYTUM CTPECCaM U CIIOCOOHBIN
nate  OonbIION  ypoxkas W

Ka4CCTBCHHYIO ITPOAYKIHIO.

Introduction —

Bringing of the species and
varieties of plants from other
territories.

YcuMIUKIapHUHT  Typ  Ba
HaBJIApUHHM OOIIKa >KOWJapaaH
KEJITHPHIILL.

[IprBO3 BHAOB H  COpPTOB
pacTeHui u3 OPYyIUux
TEPPUTOPHUU.

Mechanical
contamination
of the variety —

Seed stock’s mixing (pollution)
with other variety or crop at
harvest, renewing, purification,
transportation processes.

XOCWIHM WUFHUIN, SHTUJIAIII,
TO3aJIaII TaINII Kabu
JKapaéHiapaa YPYFIUKHUHT
Oomrka HaB €KW JKUH ypyFHTra
apanammo KETUIIIH
(ndbaocnanumm).

3arpsi3HEHUE TTOCEBHBIX CEMSH
CEMEHAMH JPYTrUX COPTOB WIIH
KyJIbTYp BO Bpems cOopa
ypoasi, 0OHOBJICHHE,
OYHIIICHUE U TPAHCIIOPTHUPOBKH.

Modification
variability —

Not hereditary (phenotype)
variability.

Upcuit 6ynmmaran (heHOTHUTTUK)
y3rapyBYaHIIUK.

HenacnencrBennas
(benoTunMUECKas)
W3MEHYUBOCTb.




Mutational
variability —

It arises by the external
influences and does not
transmit from generation to the
generation.

Y Tamku MapouT TabCUPHUAA
ro3ara Kenuo, OYFUHIaH—
OYFuHra OepuiaManu.

Ona BO3HHUKACT 1o BJIIUSAHHUCM
BHEIIIHEH yCJIOBHHM, HO HC
nepeaacTcs 1o HaCJICACTBY.

Mutation —

A sudden (by spasmodic
way) hereditary altering of
traits and properties in the
organism.

Opranmsmpaaru  Oenru  Ba
XYCYCUSITJIAPHUHT  Tacoauduii
(cakpam #ymu OwiaaH) HpCUi
Y3TrapuIlu.

CnyuaiiHass ~ (HEOXKHJIaHHAs ),
HACJIEICTBEHHAs! U3MEHYUBOCTD
IIPU3HAKOB u CBOIICTB
opraHusma.

Phenotype —

Sum of external and internal
traits  (properties), formed
together in the organism in the
result of interactions of
organism’s  genotype and
environmental conditions.

Opranusm TreHoTUNH OujiaH
TallKd  IIApOTUHUHT  ¥3apo
TabCUPU HaTIKacuia
OraHM3UMJa  IIaKJJIaHAJUTaH
TallKAd Ba oenrunap
(xycycusiTiap) MMFUHIUCH.

HNYKHU

COBOKYNMHOCTh ~ BHEIIHUX U
BHYTPEHHHUX MPU3HAKOB
(cBOMCTB), CHOPMUPOBABIINXCS
B pE3yibTaTe B3aUMOJCHCTBUS
TE€HOTHUIIA OpPraHUu3Ma U yCIOBUI
OKPYXaIOIIEH CPEIbI.

Population —

A group of plants, spreading in
a certain areal (territory),
belonging to one species, freely
mats within species, but differs
in regard of heredity.

MyaiisiH apeaiia
(TeppuTOpHsAIa) TapKaJITraH, Oup
Typra MmaHcy0 OynraH, y3apo
OPKWH YaTHUIIAJWTraH, JIEKUH
Oup-OMpHIaH UPCHUI KUXATAAH
bapk KWIaguraH YCUMIIHKIIAp
TYIUJIAMHU.

['pynna pacTeHuu,
pacIpOCTPpaAHEHHBIX B
OTIPE/ICICHHOM apeaie
(TeppUTOpUM), OTHOCAIIUXCA K
OJTHOMY BU]TY, CBOOOTHO
CKPEILIHUBAIOIIHNECS MEKITY




coboi, HO  HAaCJEeICTBEHHO
OTJIMYAIOIIUECS APYT OT ApyTa.

Polyploids —

Hereditary variation depending
on multiply increasing the
haploid chromosome sum of
organism.

Opranusm rarIonI
XpoMOcoMaJiap UMFUHIUCUHUHT
KappaJiv OPTHUINN OMIaH OOFIIUK
Oynran upcuil y3rapyBUaHIIHUK.

Hacnencreennas

W3MEHYUBOCTh, CBS3aHHAsA C
KpaTHBIM YBEIIMYECHUEM
TraIrIONIHBIX HaboOpOB

XPOMOCOM OpPTaHU3MA.

Reproduction —

It means copy taking, that is a
consecutive seed obtaining by
propagation of elite seeds,
taking of  l-reproduction
through planting of elite seed
stocks, and from it to produce
the 2-reproduction, from this to
produce the 3-the last
reproductions.

Hycxa KY4YUpHUII Jerax
MabHOHU  OWIaUpuO, HNIHTa
YPYHIMKIapHU KynanTupud
OJIMHTaH YPYYFIIMK, TbHUA 3JIUTa
YPYFIUK KUIINO 1-
PENPOAYKIUSA YPYFIIMK, YHIaH
3ca 2-penpoayKius, yHIaH 3 Ba
CYHITH penpoayKuus
YPYFIUKIIAp OJIMHAN.

O3HavaeT CHITUE KOIIMH, T.C.
MOCJIEI0BATEIBHOE TOJyYCHUE

CEMSH, IIOCEBHAas OT
Pa3MHOXKEHUSA DJINTHI, 1-
penpoayKiuss  OT  IIOCEBOB

JJUTHI, Janee 2-penpomyKuus,
3-1 IOCTIEAHSISI PENTPOAYKIIHH.

Seed control —

A system of measures, directed
to inspect seed sowing
suitability at the time of
producing, storage and
releasing from warehouses.

VYpyFHU ETHUIITHUPHIN, CaKJall
Ba aMOopyiapJilaH  YMKapHII
BaKTIapuIa YPYFIIMKHUHT
SKUHOOIUTMK ~ XYCYCHUSTIApPUHH
TEKIITUPHIITA KapaTuiraH
TagoupIap TUIUMHU.

Cucrema MEpONPUSATUL,
HaIlpaBJICHHBIX HAa IPOBEPKY
IIOCEBHBIX CBOKMCTB CEMSH BO
BpeMs BBIPAIIIMBAHMSI,
XpaHEHHMs] W BBIHOCA UX U3
XPaHWJIHIII,




Seed It is the special branch of | Kunuox  xykammk — wmmiad | SABissace CIIEUAJIBHON
production — agricultural production, the | ynkapuIIHUHT Maxcyc TapMOFH | OTPACIIBIO TIPOM3BOJICTBA
main aim of which is to mass | 6ya10, yHHHT acocuii MaKcaau | CEIbCKOrO XO03siCTBa, eé
multiplication of zoned and | nexxoH, ¢epMep Ba kamoa | OCHOBHOW  II€Jb  SIBIISCTCS
registered into state register | xyxanukaapuHu COXpaHEHUE COpPTOBOM
seeds of growing varieties in | palionnamtupuirad,  JlaBmar | 4UCTOTHI, OHMOJIOTHUECKUX
peasant, farmer and community | peectpura KHPUTHIINO | XO3HCTBEHHBIX  CBOWCTB W
farms through maintain their | sxunaérran HaBJIAPHUHT | MACCOBOE Pa3MHOKEHUE COPTOB
variety purity, biologic and | ypyruau HaB TO3AJIMTH, | CECMSH, pPalOHUPOBAHHBIX B
farm properties. OMOJIOTHK Ba XYXKaIUK | IeXKaHCKHe W (epMmepckue
XyCYCHUSTIAPUHU cakyad | XO3siCcTBa,  BKIIOYCHHBIX B
OMMaBHU i paBHIINA | TOCYIapCTBEHHBIN peecTp.
KYNaUTUPHILL.
Seed A complex of inter linked | Myaiisa TaptiOna tamnam Ba | KoMIUiekC CBSI3aHHBIX MEXIY
production nurseries and seed stock | kymadTupuin OWiaH  HaABHU | COOOM ITUTOMHHKOB 1
scheme — plantations, designed to renew | ssuruna6 typuiira (ypyFIMKHH | CEMEHHBIX TIOCEBOB,

(reproduction of seed stock) of
the variety via purposeful order
of selection and propagation.

KaiiTa eTUINTUPUO TypHIlTa)
KapaTwiraln Yy3apo OofjaHTaH
MUTOMHUKIIAD Ba  yPYFIUK
SKUH30PJIAPHUHT MaXMYH.

HalpaBJIeHHBIX Ha COPTO -
OOHOBJIEHHE C ONPEIEICHHBIM
HOPSIAKOM otOopa u
Pa3MHOXKEHUS
(mepernpoun3BOJCTBO MOCEBHBIX
CEMSIH).




Seed A complex of inter linked | Jlanar mmanmura wmyBoduk | Kommieke mpou3BOICTBEHHBIX
production production nets, providing all | 6apua sxuH MaiiToHIapUHN OUp | OTpaciiel, CBSI3aHHBIX MEXITY
system — crop plantations with excellent | éku Oup KaH4a SKUHJIAPHHUHT | COO0 U 00ECIEUMBAIOIIMX BCE
quality seeds of one or several | abi0 cudaTim  ypyFIUKIapH | TOCEBHBIC IO TN
crops. according to the state | 6mman TabMuHIA0 TypaauraH | BHICOKOKaUYe€CTBEHHBIMU
plan. Oup-Ompm  OmimaH  ¥3apop | CeMEHaMH OJTHOM WA
OornaHraH WILIA0 YUKAPHIN | HECKOJIBKHUX KYJIBTYD,
TapMOKJTAPUHUHT MAXXMYH. COOTBETCTBEHHO C
rOCYapCTBEHHBIM ILIAHOM.
Strain — Progeny of one, self- | V3unan yaHraanyBdn Owutrta | [ToToMCTBO OJIHOTO
pollinating plant. YCUMIIMKHHUHT aBJIOIH. CaMOOTBIISIONIETOCS PACTEHHUS.
Strain Changing of one elder variety | bupop  skmHHMHr  uipIad | 3aMeHa CTaporo copTa OIHOU
changing — of the crop, grown in the | unkapumiga 3ku0 KeIMHAETraH | M3 KYJIbTYP, BBICEBAEMOIO B
industry, by the new more |>cku HaBHHM CEpXOCHJ Ba | IPOU3BOJCTBE, HOBBIM COPTOM C
productive and fine quality | MaxcyaoTHUHT cudaTH | Iy4IIUMHA TI0 YPOXKAHHOCTH H
product variety. SAXIIMPOK OYyJIraH SIHTH HaB | KAUECTBY POAYKIIHH
OWIaH aJMaIITHPHIIL. XapaKTEPUCTHKAMH.
Super elite — Seed stock of superior | Maxcynaopiurm, HaB Ba | IToceBHbIE CeMeHa C
productivity, = grade  and | SkHHOOIUTMK XYCYCHUSTIApU HT | HAUBBICIIIUMH MPOTyKTHUBHBIMH,
planting  attributes. It is|tokopu OynaraH ypyFiauk. Y | COPTHBIMH U ITOCEBHBIMH

produced from the nursery of
family multiplication,

ANUTa YPYFJIApU ETUIITHUPUIL
JKapa€Hu1a TalIKWI STUJIaIUT aH

cBorictBamu. OHa moJrydaercs
IyTEM Pa3MHOXEHUS CEMEW,




established at the process of
elite seed production.

ouslajapHu KYTITa TUPHILL
IIMUTOMHUTHJIaH OJINHA/IH.

CO3JaHHBbIX B Imponcecce
IMPpOU3BOACTBA CCMAH JJINTHI.

The plant
breeding —

The creation of the new
varieties  (hybrids) in the
farming branch and the science
about the  methods of
improving the varieties under
production.

JIEXKOHUMIMK cOXacujaa SHIHU
HaBJlap (qyparaiiap) spaTHII
Ba SKUIIUO KeJIMHAETraH
HaBJIApHU SXIIWJIAIT YCYyJIapH
TYFpucuaara Qgas.

Hayka o mMeronuke ymydieHus
BBICEBAEMBIX COpPTOB U
CO3JaHUsl  HOBBIX  COPTOB
(rubpuoB) B oTpaciu
3eMIIEIEIHS.

Triticale —

56 and 42 chromosomal wheat
- rye amphidiploids.

56 Ba 42 xpomocomMainu OyF101-
)aBJap aMmpuIUIUIONIapH.

AMOGUIATIIONABI TMIICHUIBI |
pKu, cocrosmme u3z 56 u 42
XPOMOCOMOB.

Variation —

Quality and quantity altering of
traits.

benrunuHr cudar Ba MHUKIOP
KUXATUIAH Y3TapUIIH.

KauecTBeHHBIE
KOJINYECTBEHHBIE
MPU3HAKOB.

401041
HU3MCHCHUA

Variability —

Difference of  organism
progeny from own ancestors on
some of characteristics and
properties.

Opranusm  aBJIOJWHMHT V3
X I01IapuIaH KaHIauup
oenru €ku Xycycusatiap OwiaH
(hapK KAITUIIIH.

Otiune MMOTOMCTBA
opraHu3ma OT CBOHUX IMPEIKOB
0 KaKUM-HUOYIb TPU3HAKAM U
CBOMCTBaM.




Variety —

A group of plants, created by
the method of selection, which
have a certain hereditary,
morphologic, farm, biologic
trait and attributes.

ouita"
UpCcum
OHOJIOTHK

Cenexuust
spaTUiIraH,
MOPGOJIOTHK,
XYKAIIHK, oenrn Ba
XycycusiTiapra 23ra  Oynrad
YCUMIIAKJIAp TYPYXH.

yCyJuapu
aHUK

I'pynma pacrenuid, co3gaHHas

METOJ0M CEJIEKIINH,
oOnagaromasi  OMpeIeTICHHOM
HACJIEJICTBEHHOCTBIO,

Mopdosiorueid, X03sSHUCTBEHHO

OMOJIOTUYECKUMU TIPU3HAKAMU
U CBOUCTBaMH.

Variety control

A system of measures, directed
to the full provision of all
cropping fields by high quality
seed stock, on the base of state
standard requirements,
realizing with the help of
approbation.

Hana anpobarusicu Epaamuaa
amaira omupuiaguran Oapda
SKMH MAaWJOHJAPUHUA JaBJaT
CTaHJapTy Tanadjapu acocuaa
IOKOpU cu(aTiiu ypyFiIuk OunaH
TYJIa TaAbMUHJIAIITA KapaTHIITaH
Taa0uIap TH3UMH.

Cucrema MEpOIPHUSATHH,
HAlpaBJICHHBIX HA  TIOJHOE
oOecrieueHre BCEX ITOCEBHBIX
IJIOMIAIeH  KYyJAbTypaMH  C
BBICOKOKAYE€CTBEHHBIMHU
ceMEHaMH, OCHOBE
TrOCYJIapCTBEHHBIX CTaHJIapTOB,
OCYIIECTBIISEMBIX yTeM
ampoOaruu.

Ha

Variety
renewing —

Rotation of high planting
quality seeds of the same
variety after diminishing its
crop, seed planting qualities
and biological attributes in the
result of growing in the
industry.

bup Hap wumnad yukapuiga
DKHUIINO, YHUHT XOCHIIH,
YPYFIUKHU SKUII cu(aTiapy Ba
OMOJIOTHK XyCyCUsTIapH
racanraHu1ad CYHI my
HAaBHUHT  ypyFIMK  cudaru
IOKOpH Oynran ypyr OwiiaH
IMAaIITUPUO SKUIII.

3ameHa CEeMSH coprTa,
BBICEBAEMBIX B MPOU3BOJICTBE,
mocjae TOro Kak y  HHUX
IIOHU3UJIACH YPOXKalHOCTb,
MIOCEBHOE Ka4eCTBO u
OMoJIOrnYecKue CBOIICTBa,
CEMEHaMH JTOr0 K€ COpTa,




o0Taaronmx BBICOKHUMH

CCMCHHBIMH Ka4CCTBAMM.

Variety trials —

Conducting of preliminary
(small), competitive

(enlarged), ecologic industrial,

dynamic and state trials in the
process of new variety
creation.

SlHrm HaB sAparum kapa€Huaa
Iy HaBHU AacTiaOKu (KHUYHK),

KOHKypc (KaTTa), DKOJOTHK
uinad YMKapuil, TUHAMHUK Ba
JaBJIaT HaBCHHAILIapaH
YTKa3UIL.

[IpoBeneHne mpenBapUTEIHLHBIX
(CTaHIIMOHHBIN), KOHKYPCHBIX
(pacuMpeHHbIN ),
IPOU3BOJICTBEHHO-
AKOJIOTUYECKUX, JTUHAMUYECKUX
U rOCyIapCTBEHHBIX
COPTOUCHIBITAHUI B TIpoliecce
CO3/IaHHS HOBOTO COpTa.




REFERENCES

1.Mup3uées I1L.M. byrok kenaxarnMu3HE Mapjl Ba OJIMKAHOO XalIKUMU3 OHIIaH
oupra Kypamms. “Y3oexkucron” HMINY, 2017. — 485 6.

2.V36exucron Pecniy6mukacu Ipesunenrunnnr 2017 i 7 pespans “Y36ekncTon
PecnyOnukacuHu siHajga pPUBOXKJIAHTHPHUIN OyinWda Xapakarjap CTpaTeruscu
TVrpucuaa’tu [1d-4947-connu dapMoHu.

3.AonykapumoB JI.T. Xycycuii cenexnus. TomkenT -2007. 509 6.

4. AmypoB M., CapnunoBa @., Cadapanuena JI., Pyzuxynos A., Cugaukos H. Fy3a
CTUIITHPHIIA YPYFIUKHH SKHIL, YPYFINKHUHT Jjajla YHYBYAHIIUTH B yap Ouiian
oormuk myammodnap. K. Y36ekucton arpap dhanu xabapuomacu. 2(72), 2018. 53-61
0.

5.Amypos M., Sxybos M., CadapamueBa JI, AOmymaxuroB A. Fysa ynuo6
YUKUAIIUHUHT Xapoparra Oornukyuru. JK.Y30ekucton arpap ¢anu xabapHomacwu.

2019, 3(78).

6.KusaspkoB W.E., Caxno O.H. Knerounas wmxkeHepus pacteHuid. Bragumup
AKAIM, 2016. 84 c.

7.Myka neHn4dHasi. MeToabl ONpeaeIeHUsT KOJIMYECTBA U KAUECTBA KIICHKOBHUHBI.
N3nanue opunmansuoe. Mocka Crannaptundopm. 2014. 27 c.

8.Cumonrymsta H.I'., Myxamanxonos C.P., Hladppun A.H. Fy3a renerumkacw,
cesnekuusicu Ba ypyruwiurd. Tourkent, 1987. 216 6.

9.llleBenyxu B.C. Cenbckoxo3siiicTBeHHas: OMOTEXHOOTHsA: yueOHUK. M.:Briciias
mkoJa., 2008. 712 c.

10.Oram6epaue A.D., Uboparumon ILII.M., Amantypaue A.b. ['y3a cenekuusicu,
ypyrauiuru Ba onosnoruscu. «®an», 2009. 96 Ger.

11.Abdullayeva U.T., Ashurov M., Shadmanova G., Tursoatov S.X., Asgarova Zh.
The teaching manual on the practical classes on the subject of Selection and seed
production of cotton plant. Tashkent- 2016, 123 p.

12.Abdurakhmanov 1.Y., Buriev Z.T., Saha S., Jenkins J.N., Abdukarimov A.,
Pepper A.F. Phytochrome RNA1 enhances major fibre quality and agronomic traits
of the cotton Gossypium hirsutum L. Nature Communications. 5.3062. 2014. 10p.

13.Ashurov M, Abdullayeva U.T., Rasulova D., Abdumajitova R., Shodmonova G.,
Mavlonova N., Umirov D., Asgarova Zh, Baratova A. The work - book on practical
lessons on the subject Selection and seed breeding of field crops. Tashkent- 2017.
132 p.



14.Ashurov M., Normatova G., Abdurakhmanova S., Jo’rayev S., Yakubov M.,
Ergashev J., Asqarova Z. The work - book on practical and laboratory lessons on
the subject Selection and seed breeding of grain and grain-bean crops. Tashkent
2018. 216 p.

15.Aschurov M, Tilovova G. Das Handbuch fur die praktischen und laborméssigen
Beschaftigungen im Gegenstand DIE SELEKTION UND DIE SAMENZUCHT
GETREIDE- UND DAS KORN-BOHNEN- DER KULTUREN. Taschkent. 2018,
216 s.

16.Baskin CC, Baskin JM (2014). Variation in Seed Dormancy and Germination
within and between Individuals and Populations of a Species. Seeds: Ecology,
Biogeography, and, Evolution of Dormancy and Germination. Burlington: Elsevier
Science. pp. Pages 5-35.

17.Bewley JD, Black M, Halmer P (2006). The encyclopedia of seeds: science,
technology and uses Cabi Series. CABI. p. 203.

18.Britt, A.B., and Kuppu, S. (2016). Cenh. 3: an emerging player in haploid
induction Technology. Front. Plant Sci. 7, 357.

19.DeTian Cai, Dong Guo Chen, Jian Guo Chen, Bing Cheng Dai. The breeding of
two polyploid rice lines with the characteristic of polyploid meiosis stability.
Science in China Series C Life Sciences 50(3):356-66 - July 2007

20.Dospekhov B.A. Field Experimentation. Statistical Procedures. Mir. Publisher.
Moscow 1984. 350 p.
21.Joint FAO\MAEA programme. Nuclear Techniques in Food and Agriculture.

22.Sterwart, J.McD. 1992. A new cytoplasmic male sterility and restorer for cotton.
Proc. Beltwide cotton Res. Conf. p. 610.

23.Lindsey L. Soybean Pod Shattering and Harvest Moisture. 2017. 33. Ohio State
University. USA.

24.Raven PH, Evert RF, Eichhorn SE (2005). Biology of Plants (7th ed.). New
York: W.H. Freeman and Company Publishers. pp. 504-508.

25.Shull GH (1908). "The composition of a field of maize". Reports of the
American Breeders Association: 296-301.

26.Siegel SM, Rosen LA (1962). "Effects of Reduced Oxygen Tension on
Germination and Seedling Growth". Physiologia Plantarum. 15 (3): 437-444.

27.The law of the republic of Uzbekistan “About the achievements of plant
breeding”, August 30, 1996.


https://books.google.com/books?id=aE414KuXu4gC&pg=PA203
https://books.google.com/books?id=aE414KuXu4gC&pg=PA203
https://www.researchgate.net/journal/1006-9305_Science_in_China_Series_C_Life_Sciences
https://archive.org/details/biologyofplants00rave_0
https://archive.org/details/biologyofplants00rave_0/page/504

28.The law of the republic of Uzbekistan “About seed production”, February 16,
2019.

29.UPOV (19 April 2002). General introduction to the examination of distinctness,
uniformity and stability and the development of harmonized descriptions of new
varieties of plants (PDF) (Report). UPOV. Retrieved 29 July 2015.

30.Pikabu.ru>story>semenovodstvo_podsolnechnika_kak proizvodya.

31.Seed Systems: Seed Quality ..... fao.org.agriculture\crops.



Appendixes

Appendix 1.

Main summary of broadened and competitive variety trial of cotton

Form Ne 19.
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Appendix 2.

Form Ne 195

Agricultural enterprise Proved by the Ministry

of Water Resources and

region, land, republic Agriculture
Statement has been done
position, sign
Seed plantation reproduction
by the sign
plantation has been recognized
position, sign

APPROBATION STATEMENT  Ne
y. by me (us) practician (s)

full

names, position
At the attending of farm representatives as

name and position
Approbation of plantations has been conducted on

crop
In the farm

district

According to the data of approbation are set up
1.Name of the variety (hybrid, strain)

selection number

if it has conformed variety

Botanical diversity

2. Total plantation area of crop under approbation in the farm ha,
including

seed plantation ha, out of variety seeds planted and subjected to

approbation ___ ha.
3.Location of seed approbation plantation:
field Ne. team Ne | plot Neo :
4.What seeds were planted




own or imported

if the seeds imported, point out the exporter organization
5.Name, number and date of seed document to the planted seeds

6.If the planting was made by the seeds of own seed crop, point out when and
from whom they have been received for planting

7.In what year the seeds of elite released from selection-experiment
establishment

8.Variety quality of planted seeds: reproduction (generation) :

category , variety purity (uniformity) %.
9.Do other varieties or populations exist in neighboring farm boarding with
crop plantation under approbation: name and area, occupied or in y.

10.Space isolation from other varieties (for cross pollinator crops)

and makes up m.

observed, unobserved
11.Predecessors of plantation (crops, varieties and area under them)

Reverse side of approbation statement on the form of Ne 195 is available
on the table materials of the lab and is filled together with all students of the
group.



Appendix 3.
Form Ne 200
Physical (juridical) person

(region, land, republic)
Executor of the statement

(position, signature)
seed plantation, other plantations (unnecessary delete)
STATEMENT Ne
culling of plantation out of the fitted ones for use to seed purposes

20 y. under my (our) practician (s)

(full names and positions)
with attendance of farm representatives

(full name and position)
crop plantations
Varieties, hybrid, strain
belong to the farm
district
recognized unfit for seed purposes and culled.
1.Culled plantation is located in the field Ne  the arecaof  ha.
2.Result of analysis:

a) approbation bundle (plants)

Ne of | Develope Compositions of variety impurities Number of
bundl | d stock of undevelop-
e the main ed stocks of
variety approbated
unit | % Name and amount Total | crop
ly

O wpN -




Appendix 4.

Evolution of wheat: an history of hybridization,
allopolyploidization and domestication

Triticum dicoccoides

Divergence firom Formation
A Comnon of wild
progenitor . wheat

Zaw2x=14 Zn=4x=218
1 AMYAH (0.5 MYA)

/'gg :/—’ BBAA——BBAQ

\DD

s

T. dicoccum

T. durum

Domesticated
primitive

wheat
Zu=4x=18

(10500 Cal BP)

Durwun wheat
(Landsraces or
modern
varieties)
2—4x—218

(tew hndred YA-

present)

-BBAA

T. aestivum

Formation
of bread

wheat
2n=6x=12
{~© 500 Cal BP)

BBAADD



Appendix 5.
Sympatric Speciation. Usually happens through poliplody

')

_(l) £ rvom whaat (B) Dururm wnaoa (<) Common wheat




Appendix 6.

Standard method of assigning 5 treatments to plots in 4 replicates of a field experiment.

I 1| 1 v
1 1 1 1 1 1 1 311 1
st st st st st st st st St




Appendix 7.

“Sochilmas” Uzbek variety of soya



-

Appendix 8.

R e N L R P T W P T e D e e e T il e AN

HAUWOHANBHAR CACTEMA CEPTHOUKALMMK PECNYENUKK YIBEKNCTAH

T (HEmCeORII P OV ERE 1O DRSTISWAEG e, AXEC. A & T0C. pescTpe)
N2 1552164

CEPTHMNKAT COOTBETCTBNA

3O ncTEvpcnis o FOcySARCTBIHOMN PORCTRG
" »

A 20T,
[
Dancranmmees s

COOTRATCTRYST TOODORAHAAM HORMATHEHON NOKYNEHTAINH

Caaa8 CRDTWhUKBILIMM
ZaRONTANG (MATOTORKTRNL, NPORARIL)

Rl DL 20 o L

COpPTHEIMNAT BLZAN MR OCHOREFAA, an e

W Atwpaneeon

0) elrurdten OE0A0UY

) BCTR NPOAREI NPOMNORS TS
MHCNQNACHNIR KOHTDO OOURCT R ART
C NISVCAMYMOC TR
Ocolne orveroe

Jaix COOTRETCTENA FEOCTANNATON:

Mw

Jecrepe TS

2 Ho)

N N N N N~ I 0 TR e~ = ) B A T I T I X G ‘W'M"&

State certificate of correspondance



Appendix 9.

Composition by Weight

Bran

Germ A Wheat Kernel

Iran
Carb/g Proteinfy Fat'g Fiberg (% daily req.) Others

" | Bran 63 16 3 43 59 vitarnin Bs
] Endosperm 79 7 0 4 7
J Germ 52 23 10 14 35  vtaminBs

ormega-3& lpids

Nutritional Value (per 100g)

Anatomy and biochemical ingredients of wheat seeds



Appendix 10.

Anatomy of rice

Appendix 11.

layer

Anatomy of maize



Appendix 12.

IHSIDE OF A SELD

EFRTL
R [V W pp——
s i W i -l e ey

D OO
g S —

CAITSIDE OF A SELCD irperiel e el

Anatomy of a bean seed
Appendix 13.

whole seeds seed shell
' & kernel

Anatomy of a sunflower seed



Appendix 14.

Groyeth Stages Stem Extension Heading Ripening
in Gereals Stage Stagel05 Stagef!
Stagell | 101 fowering
in“boot (wheat]
Staged
ligute of

$1302 9 1351 eal
fastieaf  just
Stage7  mst  wshle

Tillering sacond  wisible
nede \
S1ages
first visibia
otaged | node of
leaf Stem
Stage 4 »
Stage? 1:3:; cheaths | visiole
Staoa\ 1|I|erng forned  lenOthen f
Deqns :
ot \& 7 § ‘t

Growth stages in cereals

Appendix 15.
Tasselling! Maturity

Silking

Slage Paollination] sz
Emergence 2 leaves 5leaves Bleaves 12 leaves 16 laves 20 _
fully  fully fully -

emerged. amerged. amerged.
Tassel and

.
Planting

°
days 0 7
growth

stage 0 05

Growth stages of corn



Appendix 16.

headmg flowering grain filling maturity

booting “

5 leaves
stage

establishment

e = 3{ ¥

Sorghum development stages

Appendix 17.

Bean seeds

>
~ ¢

Germination

Pod Fill
LS

Flowering

Development stages of beans



Appendix 18.

[ 1§
Poar-an

| ¥

Y )
g Nl@ pf‘\l | Wq
I '

Sl o Tl e
Stages: | 2. S o =) &l " 7 8 '

"~ Seed  |eof and Growing | Flowers open | Seeds | Seeds ripen
Plagh'ng Plant Q J for it are, ' -rowar'dé>e
Germingtion Development Sunflower Bud  Polfination Developing Aarvesting

Development stages of sunflower

Appendix 19.

Carbon
dioxide

The leaves take
in carbon dioxide
from the air and
release oxygen.

¥

v

‘ Sunlight gives

chloroplasts energy
to make sugar (food).

. The plant draws up water

and minerals from the
ground through roots

% ' A‘)..
/g A\ VA
{ / ] / Water

Plant photosynthesis



Appendix 20.

ONA

f,
Himit Introduction of @

pancreas cel \ ocombinant DNA
J  Moabotleol Recaoin Human nsul
Human sl Baclerium

producing gono \

Extraction &

purlcaion of

o PR - human insulin
00

08 pcamnn
biacleda multplying
and producing
human Ingulln In
{omentalion tank

Recombinan!
ONA

Plasmid DNA cut with
— / resiriclion enzymes

Plagmid
ONA

Baclerium Human insulin

Method of taking gene — engineer drive insulin



Appendix 21.

GENE
identified and
isolated

N

2l
/

— cells shot with gene
o = gun and DNA
= ‘ od into
plant coll chromosome

s ttansfomwgﬂ %e‘la mwmam
sgens selected regenera single
selectable marker transformed call

Methods of gene transfer



Appendix 22.

Bacillus thongiepsis

Cloned gens toxm
(codes 1178 ammo acid:

Gene frazment, codng
434-613 2mino acids

Prossoder Tereaiuador

—

j T-DRNA hatary veuton

Trasdler nagroacier . Infecton of wedings

Trusagenc cotton plams wegremsing hgh
B-1oein lewed.

Blooon klh pests in Y leaves Controd wal

Genetic description of the method of genetic modification.



Appendix 23.

Traditional

The traditional plant breeding process introduces a number of genes into the plant. These genes may include the
gene responsible for the desired characteristic, as well as genes responsible for unwanted characteristics.

Donor Variety DNA Strand Recipient Variety New Variety DNA Strand
DNA strands contain a portion of an DNA Strand Many genes are transferred
organism’s entire genome. with the desired gene.
Desired gene

Genetic Engineering

Genetic engineering enables the introduction into the plant of the specific
gene or genes responsible for the characteristic(s) of interest. By narrowing
the introduction to one or a few identified genes, scientists can introduce
the desired characteristic without also introducing genes responsible for
unwanted characteristics.

Donor Organism DNA Strand e New Variety DNA Strand
The desired gene is copied from P y Only the desired gene s
DNA Strand transferred to a location in the

the donor organism’s genome.

o
c“"‘o" o>
¢ f

Desired gene

recipient genome.

Traditional and genetic engineer methods of plant breeding.



