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Annotation

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

Teaching manual has been prepared on the base of working program of the
subject of plant breeding and seed production of grain and grain-bean crops,
department of genetics, plant breeding and seed production of agricultural crops,
the TSAU. Taking into account of expecting changes in the working program
relatively to size of themes the supplementary trainings have been added.

The teaching manual focusing on the conducting of practical and laboratory
trainings on the subject of plant breeding and seed production of grain and grain-
bean crops occupies the following questions: importance of crop diversities, the
aim of the trainings, necessary aids for leading trainings, conducting order of
trainings, analysis and analysis outcomes, the questions for every theme of
trainings, as well as the minimum glossaries for Russian, English and German
versions of the manual.

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

for young scientists, breeders, seed producers and farmers.



FOREWORD
Our republic had mapped out the attaining of grain independence as one of

the prestigious challenges from the time of achieving of its independence and the
great works have been implemented in this field.

Various crops of grain and grain-bean crops are grown by our nation. The
demands of neighboring and worldwide countries are being also increased. Our
government pays much attention to this field in order to meet the requirements in
products of these crops. Today, the high 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. Their potentials 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 would be a great factor for youth in the strengthening
of 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 “On measurements of further improvement of learning foreign languages”
of the President of the republic of Uzbekistan on the number of PK-1875, dated
December 10, 2012.

Mentioned below, the teaching manual of “Selection and seed breeding of
grain and grain — bean crops” in English, German, Russian and Uzbek languages is
the first work — book, designated for the teachers to conduct practical and
laboratory trainings for students who are taught in these groups. The manual
corresponding to the working program on science is planned for 10 hours of
practical and 46 hours of laboratory trainings and was compiled by the specialists,
who teach in general the lessons of the direction of grain and grain — bean crops.

The manual has been provided with additional 16 hours trainings taking into
account of expected changes in the teaching and working programs of the subject.
The students will get practical experiences out of work-book on the analysis of
initial breeding materials, system of breeding and seed production, definition of
seed quality of grain and grain — bean crops, traits of farm and variety, seed
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certification, approbation of seed plantations and seed storage procedures, which
have been learnt in the lecture courses.

There are tasks and questions at the end of every lesson for the profound
firming of mastered knowledge from the trainings by the bachelors. Beside, the

minimum dictionaries are also given in English, German and Russian copies.



1-practical training.

Study of field and industrial experiments production on the base of “The
methods for field experimentation procedures”.

Field and industrial experiments are attributed to the main methods for
decision of various problems not only in the cropping but in breeding and seed
production of agricultural crops also.

Field and industry experiments in the breeding and seed production, the
researches in this process, observation and conducting of other measures are
implemented by the guide of the methods, rules and requirements of the manual

presented below (photo 1.).

Photo 1. Manual for scientific research experiments’ production.

The aim of the training. To teach the students about the conducting of field
and industrial experiments on the base of “The methods for field experimentation

procedures” is the aim of this training.



Teaching items for the training. Note books of students on the lecture and
practical trainings, teaching manual for conduction practical and laboratory
trainings on the subject of grain and grain-bean crops, experimental journal, maps
of experimental fields, device of ekker with compass, clothesline of 100 m, 4
planks of 2 m, dozens of wood pegs of 30 cm, hammer, field note books, pens,
pencils, rulers and erasers.

1-work. Production of field experiment. The students are bounded to
build skills on the goals of the experiment, methodic requirements and kinds of the
factors before production of field experiment.

In this point of view, the students get acquainted with above presented
manual and copy the necessary concepts in their copy books.

Including:

Experiment’s goal is consisted of comparatively, scientific-practical and
economic assessments on the new method, new varieties and hybrids under
investigation by employing the results of researches in the various natural and farm
conditions to introduce into production.

Scientific value and fitness to introduction the results of every field
experiment really depend upon execution of definite methodic requirements on the
placement and condition of experiment procedures.

Namely, choosing area to the experiment. For this, it requires to get
acquainted with the soil map of area of scientific establishment or soil map of
farm, which is being targeted to conduct the experiment. Having understandable
imagination about the typicality (similarity) of the soil of chosen area to the certain
zone gives opportunity to suggest the introduction of the experimental outcomes
into other zones possessing identical soil types.

The students also must learn soil history of chosen area for experiment.
Because, cultivating of one, the same crop on the chosen plot for the last three
years is one of the methodic requirements. Naturally, every crop at the time of its
vegetation is cultivated with specific for itself agro-practice and consequently the

soil melioration and agrochemical status acquire a constant state. The experimental
7



area should correspond to requirements about constancy in the significance of
space and period. For this, the boarders’ placement of the experimental area in
regard to light sides are marked by means of certain dead point. These data are
fixed in the area’s chart map on the page of experimental journal (chart 1.). The
students draw in their copy books a chart similar to model chart in the journal of
the experiment. Correspondence of space placement of experimental area in regard
of its place and during the years of succession to the drawn map is strictly
requested. It is required to attain experimental area into a defined slope (plain) in
the conditions of irrigation depending on the width of the area. The plants studied
in the experiment along the plots, variants and layers should be grown in the same
watering conditions. At the choice of forms, varieties, hybrids or mutants of the
studied plants, their peculiarity on the typicality of morphologic and farm traits

are considered. It gives a great opportunity to
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Chart 1. Exemplary map of the experimental area.

achieving of precision in the experiment. The studied factors require to

follow the rude of single factor in experiment variants. That is, every experimental
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variant on the replications is grown in the condition of one factor (plant stand
thickness, rate of fertilizer, inter row distance and so on). It is necessary to provide
fulfilling of planned works as phenological observations, record of yield and
harvesting for all variants of the experiment in the course of one day. In other way,
takes place a disorder of methodic-organizational requests at the time of
comparison between plants of replications and variants. In the consequences of the
last case, the divergence between plants of different variants is decreased,
uncertainty of results of experiment is increasing. It is necessary to choice
registered plants in one of the same number from all variants of the experiment
and to check marking them with labels with corresponding numbers. Recording the
data in the field note book at the time of phenological observations collected only
from registered plants.

The students discuss with each other today’s problems in breeding and seed
production of grain crops. They, individually or in small groups (3-4 people each
of them) choose one of the problems to study and solve in the experiment. The
topic of the experiment, experimental variants and factors are chosen. They form
drawn shape of experiment area in their note - books. To this case they use the
exemplary map scheme of experimental area in the journal of experiment as an
example (chart 1.). It will be purposeful if to plan the part of university’s area
belong to the chair for their drawn map of experimental area. Space — scheme of
map is divided into content parts on the base of methodic manual (Dospephov B.A.
and others 1984; 1985).

It is preferable to pose the map on the initial pages of the field note book.
The map facilitates to find locality of the replications of the variants or even shows
sole plot, in what layer or in what place of layer is it, posed at the multi layer
experiment.

Task 1. Discuss correspondence of composed map to above listed requests.

2-work. Implementation of field and industrial experiments.

For students, before starting of conducting the field experiment, it is

necessary to get acquainted with methodic — organizational works in the researches
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of grain crops, conducted by the scientists with help of corresponding methodic
manuals. For example, they are acquainted with scientific — research works of
scientists of the chair of plant growing, carried out in the experimental area of the
university to study 50 varieties of wheat (photo 2). Possessing sufficient
knowledge and skills, the students with necessary working instrument go out on
experimental area of the chair to production and implement of field experiment.

By means of schematic map, the students are able to pick out needed part of
land for experiment from area for themselves or for groups. Using working
instruments they mark out the borders of the experimental area relatively to dead
point. The order of the place of defend paths, layers, replications and plots is done
on the base of map. For example, scientific — research work on the theme of “Study
of productivity of wheat varieties registered in the state register” is implemented as
the example in the experiment.

The experiment consists of 5 variants, rate of seed planting makes of 4.5
min., and has been planned to sow by help of special grain seeder. Width of plot
makes of 3.6 m, length of 13.9 m., the area of the every plot accounts for 50 m?.
Monitoring of experimental variants has been planned in 3 replications. To place

experimental variants on one layer it requires below accounted area.

Photo 2. Experimental area of the chair of Plant Growing, 2017.
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There are 5 variants in the experiment and 3 replications: 5 x 3 = 15 so it
requires select 15 plots.

Total width of area under plots consists of: 15 x 3.6 = 54.0 m. Together with
two side defend paths (2.5 m + 2.5 m) makes of 59.0 m.

Defending paths of 10 m should be left from above and below sides of the
recording area for mechanic cultivator. And a gap of 2 meters is also left for
irrigation and drainage ditches. And a path of 1 m for observing path. So, a total
length of experimental area consists of: 13.9+ 10+ 2 + 1 =26.9 m.

In general, targeted experiment for chosen topic requires to select 0.86 (59.0
+ 26.9) hectare of land. At this, the plants of the experimental variants occupy 0.70
hectare (54.0 + 13.9).

By means of clothesline, planks and pegs the borders of plots and layer are
marked. With ekker and compass setting up temporary — constant sides of light has
been done comparatively to the certain dead point of one constant neighboring
object to the experimental area (chart 1.).

At the distribution of experimental variants along the layer, the students use
standard order which is widely applied in the experiments associated with
breeding, seed production and state trials.

After planting, layer, replication and plot array are marked by the numbered
pegs. Pegs with their numbers and orders are copied on to appropriate columns of
the chart in field notebook in time. The data containing charts of field notebook are
performed corresponding to the order of the developing phases of the wheat. They
are: date of sowing, germination, emerging of the third leaf, kusheniya, tubering,
kolosheniye, milk ripening, wax or full ripening, date of crop harvesting. Initiation
and completing of registration the records of phenological observations start at the
5-10% and 50-70% of plants’ readiness.

Agro-practice measures for agrotechnies of plants of the experiment are
carried out similarly as accepted methods in the experimental area of the
university. Phenological observations are implemented on the plants bearing 100

numbered labels selected from the registered area of every variant.
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On the columns containing implementation dates of phonological jbservatios
charts are recorded the following dates: the 1% of March, for recording of the plant
height and number of leaves; 1% of April, for height of plants, number and length
of stalk nodes; 1% of May, for height of plants, number of nodes, length of nodes
and spikes; 1% of June, for spike length, number of spikelets of in the spike,
number of grains in the spike.

Height of main stalks of plants, the number of nodes on the stalks of the
plants, number of leaves, number of grains in the spikes and tillering stage on the
experiment variants are determined on the base of data, gathered from
phenological observations.

To define the grain productivity in the experimental variants, the plots of
variants are thoroughly inspected several days prior to the starting of the harvest.
The state of plants is monitored through separating the borders of plots. Recording
of the crop is filled in the plants of the plots with the state of meeting the
requirements on the damage and plant stand density.

Various proportions and equations are used at the establishing of the
productivity depending upon spring or winter wheat and simple or complicated
with the purpose of attaining to the maximum precision.

We use the most suitable proportion to define the productivity in the
experiment on the topic which was selected by the students. At this, the
productivity is defined comparatively to the grain productivity taken from each
three places of the plots with the area of 1m?. That is: on the sample of grain yield
taken from plots: on the first sample 650 g., on the second sample 640 g., on the
third sample 660 g. Average yield on the sample consists of 650 g.

The result is: 1 m?— 650 g.

10 000 m?— 6 500 000 g. = 6 500 kg or 6.5 tons per hectare.

Productivity of all variants on the varieties in the field experiment and also
on the comparison of their productivity with control variety is shown by using

below presented table (table 1.).
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Table 1. Productivity of the variants on the replications and on the

comparison with control.

Variants | Productivity on the replications, ton\ha. | Average Difference

I I I productivity, from

ton\ha control,

ton\ha.

1 (control) 60,3 58,5 57,5 58,8 -

2 56,5 58,6 55,4 56,8 -2,0
3 65,0 67,2 63,4 65,2 +6,4
4 58,2 59,3 57,6 58,4 -0,4
5 55,2 54,3 53,5 54,3 -4,5

The students, on the base of the data of table taken from experiment can do
definite summary account about productivity of 5 wheat varieties introduced into
state register. That is, the varieties studied in the field experiment have differed in
the various significances with each other on their productivity. The highest
productivity on the comparison with control (+0.6 ton\ha) attributes variant 3. The
very lower one (-0.5 ton\ha) on the productivity variant 5. The same as the control
on its potentiality in the productivity was variant 4.

Organizing an fulfilment of the industrial experiment, methods are more
simple comparing to conductivity of production experiments. Only one variety had
shown the most highest results in the field experiments compared to control in the
industrial experiments associated with breeding and seed production of crops. The
variety grown in the farm fills the task of control. At the choice of the area for
experiment, attention is paid to peculiarity of soil’s state and melioration on the
farm, district and regional level. Because, the introduction of the results of
experiment is proposed on the conditions of above listed territories. The size of the
experimental area depends upon availability of the seed sufficiency and
economical questions and makes 2 to 4 hectares.

Mostly, suitability of the variety to technical means, precocity, productivity
and quality of products are monitored in the industrial experiment and the result

compares with the indexes of growing variety on that farm.
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Task 2. Watch and discuss the procedures of experimental works on other
topics of field experiments (appendix-11).

The questions on the considered topic:

1.What kind of significance do the methodic manuals compare?

2.For what purposes are the field experiment created?

3,What methodic difference is there between field and industrial
experiments?

Glossary: Production of field and industrial experiments - mocraHoBka
IMOJICBBIX W IMPOU3BOACTBCHHBLIX OIIBITOB — Jajla Ba niuiad YUKapHIl
tTaxkpubanapuau Kyuunr, teaching manual - yueOGHOe pykoBOACTBO — VKyB
KyJmanMa; constancy in the space and temporary significance - mocrosiHCTBO B
MPOCTPAHCTBEHHOM M BPEMEHHOM 3HA4YeHUM — (a30 Ba BakTAa JAOUMMIIMK

axaMusTH; experimental precision - To4HOCTh OmbITa — TAKPHOA AHUKJTUTH.
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2-practical training.

Putting into practice phonological observations and works of biometric
calculation on the base of “The methods of state variety trial of agricultural
crops”.

State trial is carried out in two methods: competition and extended —
competition (industrial).

The main goal of state variety trial is to comprehensively, truthfully and
precisely assess and either separate the varieties the more suitable to recommend

for introducing into production (photos 3, 4.).

Photos 3, 4. Exemplary appearances of state variety trial plots of grain crops.

The varieties of grain and grain-bean crops are evaluated on the following
indexes:

Fitness to intensive technology of growing, grain productivity, susceptibility
to diseases and pests, tolerance to cold (winter crops), duration of vegetation,
resistance to lodging and shedding, plant height, bushiness, correlation of grain and
straw, mass of 1000 grains, product quality and others. For this, phonological
observations and biometric calculations are carried out.

The aim of the training. To teach the students the conducting of
phonological observations and biometric calculations on the base of “The methods
of state variety trial of agricultural crops” (appendix 1) is the aim of this training.

Necessary teaching items. The note books on the lecture and practical

classes, literature on the methods of biometric calculations and method of state
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variety trial, teaching manuals on carrying out practical and laboratory trainings,
blank table examples of register of phonological observations, pencils, rulers and
erasers.

1%t work. The students get acquainted with phonological observations
putting into practice state variety trials of grain crops from the method of state
variety trial and draw in their note books the tables (appendix 1) for filling in at the
time of phonological observations.

In the phonological observations of winter wheat, ray, triticale, barley
and oats are to be marked: germination (beginning and full), beginning of
tillering, ear formation or tasseling (beginning and full), full blooming of ray;
maturity of grain; milk and wax (farm) and full (if at the full of maturity to be done
harvest). Beside them, completion dates of vegetation in the autumn and beginning
of newly sprouting of leaves in the spring are marked.

In the phonological observations of spring wheat, triticale, barley, oats
and millet are to be marked: germination (beginning and full), beginning of
tillering, ear formation or tasseling (beginning and full), milk maturity of grain (but
millet), wax (farm) and full (if the harvest is done at the full of maturity).

At the carrying out of some phonological observations it is needed to pay
attention the following features.

Observation of germination (beginning and completion) grain crops is
similar with phonological observation of field experiment which has been
considered in the 1 practical training.

In the case of deficiency of moisture and establishing of clouds or in other
cases can be seen a few germination. If seedlings emerge after the precipitation,
observation is conducted again.

Dates of beginning of tillering are marked at the time of first leaf emerging
from sheath of side shoot on the 10-15% of registered plants.

The date of setting of air temperature at +5°C is received as the completion
days of vegetation of winter wheat, triticale and winter barley, for winter rye at
+4°C.

16



The data of closely located hydro - weather station are used for identifying
ceasing of vegetation.

The date, when the light green color appears on the base of the top leaf is
received as the beginning of renewed vegetation. Ear formation and tassiling are
marked for rye, wheat and barley, when approximately the half of spikes appears
from sheath of top leaf. For millet and oats, the date, when the top part of tassel
puts out from the sheath of top leaf. The stages of this trait are marked on the stalks
of above located layer.

For beginning and full blooming are marked also the date of the field
experiments which have been considered in the first training. That is, in the
percents of 10-15 and 75. The date when was illustrated the anthers out of most
spikelet is marked for full blooming of rye.

The date when the grain on the middle part of ear attains its length is
received as the day of milk maturity, on the oats the top part of tassel (photo 5.) but

still has

Photo 5. Appearance of oats at the time of wax maturity phase.
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green color with accumulating liquid composition. If the grain is pressed by
the fingers its peel bursts and the composition rushes out. On the rye, the
composition looks like to the boiled albumen in the yellow color, on the wheat and
triticale the time when the liquid acquires the appearance of liquid milk. The plants
are still green, getting of yellowness is watched only on the lower leaves of the
stalk.

Wax maturity (farm or harvest) is characterized by the below listed traits:
grain has the yellow color, it is hard but if it is pressed by the nail, it is cut easily;
on the rye, barley and oats the grain breaks at the bending, the tassel of the oats has
acquired yellow color (photo 6.).

The inhibition of wax maturity and becoming yellow color by plants can be
expected with the setting in the worst conditions of weather. In the result of that

situation, the lightness of the dried grains is increased.

A
Vil/

Photo 6. The state of oats’ tassel at wax maturity phase.
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Full maturity of grain crops is marked in the coming in the moment of
hardening of grains, they are cracked at the pressing them by the knife. The grains
must spill at the shaking of spike or tassel. If the harvest is started since the full
maturity has set in, the date of that day is considered as the day of full maturity.

For the durability of vegetation period, subtracting the amount of day from
full germination to day of wax (farm, harvesting) maturity.

1%t task. The students by means of corresponding literature and “Methods of
state variety trial of agricultural crops” must get acquainted, how to fill the plant
density of stand, phonological observation on the assessment of cold resistance,
selection and analysis probe bundle, assessment of grain crop quality, moisture of
grains, mass of 1000 grains, nature of grain and seed quality and prepare the
diligent summary.

2" task. The students analyze the tables put on the pages of enclosure to
apply in the phonological observations to draw them into their note books.

2" work. The students study the meaning of the method of biometric
dimension or calculation.

At the time of variety testing, their data date gathered together through
phonological observations are subjected to biometric calculation (statistic analysis)
for substantially assessment. This process fills the task of the achieving the
precision of experiment, examining of the authentic grade of generalization of the
result and stating the right conclusion.

The methods of mathematic statistics have various opportunities and fields
of their application. Since the using of unfit method to itself results in mistaken
estimating, the outcome is generalized incorrectly and is stated by the groundless
conclusions.

Biometric dimension or calculation acquaints the biologists, researchers with
the methods of dimension and calculation and assists them at the selection of
suitable method of statistical analysis to the experiment is being studied. Before

the beginning of statistical analysis, it is necessary to identify the task to be solved
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via mathematic way. These tasks in the method of biometric dimension and
calculations are:

1.Calculation of arithmetic mean and its error, coefficient of variation and
others characterizing the number of figure lines, brought together from
phonological observations.

2.Determination of dependence (correlation) in two and more than two
attendant numbers between traits.

3.Determination of dependence shape (regression) of one trait from another,
in two figures standing side by side.

4.Examining hypothesis about differences (or likeness) between traits or
variances.

3" task. The students are proposed to master more dipper the method of
biometric measurements or calculations by the help of corresponding literature and
state adequate summary.

The questions on the studied training:

1.What phonological observations and biometric calculations are needed
for?

2.What is the goals of state variety trial content?

3.How the studying varieties in the state variety trials are estimated?

Glossary:

state variety trial- rocymapcTBeHHass COPTOMCIIBITAHUS- 1aBJaT HAaB CHHOBH;
fitness to intensive technology-npuromHocts kK WHTEHCHUBHOW TEXHOJIOTHU-
WHTCHCUB TeXHOJIOTHsATa Mocaury; susceptibility to diseases- BocnpuuM4nBOCTH K
Oone3nsaM- Kkacajutukiapra wmounwniurd; lodging and shedding- moneranue wu
ornajcHue- ETHO KOJMII Ba TYKMIKIIH, DUShINESS- KyCTUCTOCTh- MIOXJTaHHUII; grain
and straw- 3epHo u ceHo- nmoH Ba comow; tillering- xymenue- Tyrianum; ear
formation or tasseling- xosomieHre WK BEIMEThIBaAHKE- OOIIOKIAIT EKHM PYBaKJIALLL
milk and wax maturity- Molo4uHast ¥ BOCKOBasi CIIEJIOCTb- CYT Ba MYM IIHIIHIIIH;
completion- 3aBepurenue- Tyramtanumm; establishing of clouds- o6paszoBanue

KOPKH- Kecak moigo Oynwmu, katkoiok; sheath of side shoot- snaramuiie
20



OOKOBOM BETBH- €H IIOX KYJITHFHU, Ceasing- mpekpaimeHue- tyramm; spike- komnoc-
oomok; stalks of above located layer- cTebmu BepxHero sipyca- FOKOpHUTH SIPYC
nostiapw; spikelet- konocku- 6omokuanap; liquid composition- »xuakas Mmacca Win
COZIep)KUMOe- CYFOK Mo1a €ku oopiury; the composition rushes out- cogepxumoe
IpocauyrBacTCsd HapyXKy- OOpJMFM Talikapura cu3u0 umkand; when the liquid
acquires the appearance- Torma, Korja »HIKOCTh NMPHOOpPETaeT BUA- CYHOKIHK
nrakira kupranna; the grain breaks at the bending- 3epro nomaercst npu u3ruoe-
JIOH srwiraHga cuHaau; by the setting in the worst conditions of weather- c
yXyIIICHUEM TTOTOHBIX yCIOBUN- EMOH XaBo mapoutu kenranna; the lightness of
the dried grains- serkocts mMpoCymIEHHBIX 3€PEH- KYPUTHIITAaH JTOHJIAp CHIWJUINTH;
hardening of grains- 3aTBepauBaHKe 3epHA- TOHJIAPHUHT KaTTHKJIAHUIIN; density
of stand- rycrora crostHus- YcuMiMK Kamueimrd, probe bundle- npoOHbIi cHoM-
HamyHa Oornamu; the diligent summary- cooTBEeTCTBYIOIIHMI KOHCIIEKT- ap3yTyJIUK
koHcrekT; dimension or calculation — u3mepeHwe wiau pacy€rhl- yiyail Ba
xucoOnamr;, substantially assessment- o0GocHoBaHHast OLIEHKa-  acoCIaHHO
Oaxosanuii; achieving to the precision of experiment- moctwkeHune TOYHOCTH
ombiTa- Taxpuba anukimrura epumuinr; authentic grade of generalization —
CTEIICHH JIOCTOBEPHOCTH OOOOIICHUSA- XOTHMAHWHI WIMOHWIMIHMK Japakacu,
incorrectly- nmempaBwibHO- HOTYFpH; IS Stated by the groundless conclusions —
U3JIOTAeTCs ¢ HEOOOCHOBAHHBIMHU BBIBOJAMHU- aCOCCHU3 XYJIOCAIap KEITHPUIIUIIN;
since the using — Tak Kkak wuCHIOJIb30BaHWe- uyyHKW wunuiarwmmm; likeness-
CXOJICTBO- YXIIAILIMTH; Variance- M3MEHCHHWE WM OTKJIOHEHHE — Y3rapuil Ba

bapkranu,
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3-practical training.

Statistical analysis calculations of field experiments on the base of
B.A.Dospekhov method

On the opinion of B.A.Dospekhov (1984), field experiment is the method of
sampled research which is being advanced scientifically by the observations of
plants, soils and external conditions and also by the lab analysis. The aim of
sampling is more exactly characterizing of the whole combination of objects in the
statistics specified as general combination by the indexes of small sample (middle
sample).

Researcher in the consequences of his observations gathers data with figures
on the studying signs from each member of sample combination. Analysis of
variability (variation) of signs makes the foundation of a statistical treatment.

The aim of the training. To teach the students analysis of statistical
treatment of observation of data of field experiment on the base of method of
B.A.Dospekhov.

Necessary teaching items. Lecture books, literature referred to the
statistical methods of B.A.Dospekhov, teaching manual on the practical and
laboratory classes of the subject of breeding and seed production of grain and
grain-bean crops, note books on the practical classes, pencils, rulers and erases.

15t work. The students by using the literature of D.A.Dospekhov implement
the treating of data on the height of plants brought gathered from observing
variants in the field experiment (look at the materials of 2-training).

The primary statistical treatment of data belongs to study of distribution
indexes of frequency values of sign variability (variation) and to present its results
in the form of graphical presentation, they master the procedures of methodic work
from the example given in literature.

That is, there was taken following data on the observation (measurements)
of 100 plants’ height (cm):
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90 109 99 100 115 68 70 72 73 70
76 82 80 68 69 74 72 69 80 79
79 84 84 108 83 84 99 98 102 101
45 59 60 63 78 87 94 91 88 90
72 68 80 81 84 77 79 81 84 76
70 67 100 103 69 72 74 66 67 72
79 78 83 92 93 8 8 8 89 93
77 76 88 89 94 82 80 81 77 80
92 91 % 79 73 84 79 84 79 84
89 85 93 90 79 83 91 87 89 94
Correspondingly to the method, such kind of forms of variability of 100
plants’ height doesn’t fit to characteristics of the height of plants under study. That
is why, dimentions of the signs of indexes Xi, X, ........ Xn are grouped to k in the
intervals i.
Approximately, the quantity of groups (classes) is equal to the square root of
sample quantity which, however, should not be less than 5 and more than 20.
The dimention of the class interval is determined by following ratio:

Xmax - Xmin R
i = -

number of classes Kk
In the example of used literature, there were taken 7 classes. Because, in the

result of that the value of the interval was equal to the whole number:

R 115-45 70
| = e = e S e =10 cm.
k 7 7
At the choosing of the boundary of classes it should be paid the attention to

that, the upper and lower boundaries must differ from each other on one number.
In that example it was 1 cm. The presented data has been grouped in the following
order:

1.Width of variability in the result of measurements, that is the differences
of the very small and large value series of the measurements is defined:

R-— Xmax— Xmin
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2.The number of classes k and value of grouping are determined : i= R\k.

3.Tabulated the frequency distribution of the groups in the result of
measurements (table 2). the first column entries (group intervals) are intervals, the
second column entries are amount of results included in one width of the interval,
that is frequency f is mentioned.

Table 2. Frequency distribution in data of measurements of 100 plants’ height
according to groups.

Groups Frequency Average value of
(grouping groups (grouped
interval) variants)
45-54 1 50
55-64 3 60
65-74 21 70
75-84 40 80
85-94 23 90
95-104 9 100
105-115 3 110

4.The amount of data corresponding to every interval is calculated and
entered into the corresponding column of table.

Even numbers series mentioned in the table makes empiric distribution of
frequency on f over values X,. The size of frequencies is equal to size of totality >
f=n=100.

It is noted that the state of the distributing frequency is more visual, if it is
represented in the form of data of graphic figure.

This way is more convenient and it can occupy itself the important aspects
of observation and principles of distribution. Graphical imagination of variability
series (variation) is called curve distribution or variation curve.

For building curve distribution, the values of group interval are placed on the
horizontal line (line of absis) and the amount of those values or frequencies of
those values f on the vertical line (line ordinat). At the choosing of scales of these
two directions, it is needed to pay attention to the shape of graphic that it would be

in more convenient and easy comprehensive form. Graphic with columns in the
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shape of steps is called gistogramm. It has height which is proportional with
frequency and width equal to interval of classes. Sooner from it may be taken a
curve distribution and polygon by the way of connecting the directions of evarage

values (photo 7.) of the groups.

f
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Photo 7. Gistogram for sign of 100 sample plants’ height in the sample.

¥

At the building of graphic it is purposeful to follow to the rules of manual
“golden crosses” to select ratio between scales of lines absis and ordinat. That is,
as under- lined in it, the ratio of graphic height to its width should be 5 : 8.

View of picture produces some of general principles characterizing
distribution of height of 100 sample plants: groups of accidental values around
center and diminishing their frequency with movement to right or left.

The average arithmetics of statistical characteristics ~x is found in the
surroundings of center of distribution of frequency in the tendency of grouping
values of the character (trait) and is called the central tendency.

Standard deviation -s, is the measure of dispersion values of individual
observation around the average values of character. As the average arithmetics, it
is one of the characteristics of empiric distribution. Square of standard deviation- s?
is called dispersion or mean square. Standard deviation and dispersion are

considered as widely used and stable characteristics in the distribution of variable
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(variation) traits. That is, with the increasing of standard deviation or dispersion,
more wide dispersion of average individual value of trait is observed in average
surroundings. At this, the widening of distribution in average surroundings
confirms the occurrence of increase of variability of investigated trait and
contrarily, decreasing shows- insignificance of variations.

1%t task. The students in small groups (with 3, 4 people) by the help of above
analyzed example make statistical analysis of data over plant height and other
characteristics of experimental variants, gathered by them from field experiments.

The questions from studied theme:

1.What distinction is there between whole and sample combination?

2. Why is the variability of characteristics happened?

3.Why is the variation analyze considered as the first in the statistical
analysis?

4.What is the importance of graphic variability?

Glossary: Whole combination- Bceli coBOKymHOCTH- OyTYH >KamilaHMa,
totality- renepanbpHas COBOKYMHOCTh- yMyM jkamianma; values of frequencies-
yacToTa 3HaYCHUM- KaTTaaukiaap yacroracu (yupamn taconudu); average sample-
cpenHss BbIOOpka- ypraua Taniam; figure data- mmdpoBbie naHHBIC- COHIH
mabaymoTiap; Statistical data treatment- craructuueckue oOpabOTKH JaHHBIX-
MabJIYMOTJIAPHUHT CTATUCTHK Tax)IMiaW; Sample Size- oObeM BBIOOPKH- TaHJIaM
mukgopu; curve distribution- kpuBas pacnpeneiacHUs- TapKaJWII STPUINATH;
dispersion of individual values- paccesiHus WHIUBUAYaJIbHBIX 3HAYCHHUN- EIFU3

KaTTaJIMKIaApHUHT COYHJINIIN.
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4- practical training.
Study of characteristics of grain crops’ varieties.

From grain crops: wheat, triticale, rye, barley, oats, corn, sorghum and rice
make a special group in agricultural crops.

As noted in the literature, the variety is a major means in the process of crop
growing technology and strengthening food provision and national industry.

The aim of the training. The students study in the training about kinds of
varieties and determination of the varieties, the requirements of the industry to the
varieties and the characteristics of grain crops’ varieties which are being grown.

Necessary teaching subjects to conduct the training. Lecture materials,
teaching manual of the practical and lab classes on the science of selection and
seed production of grain crops, state register for agricultural crops, note books for
practical trainings, pencils, rulers and erasers.

1%t work. The students study the variety kinds and concepts about the
varieties, requirements to the varieties by the help of literature, articles of journals
inserted in the internet, the materials of the conferences and to prepare exemplary
summary material in the note book of practical training.

The varieties of crop, depending on origin and the method of the creation
are: local varieties, breeding varieties, population varieties, strain varieties, hybrid
varieties and clone varieties.

Determination given to the variety in the literature is as the following: the
variety is a group of cultured plants, developed through breeding, which has
identical, stable inheriting morphology, farm traits and attributes. In the law
of “About plant breeding” which is the main law of the breeding it has been
remarked that “Variety” is a group of plants, which is determined according to
traits distinct from others, stable in transferring to heredity, certain genotype and
combination of genotypes and differs one or several traits from the group of other
plants involving in a definite botanic taxonomy.

The varieties, created by the scientific —research and other establishments

are requested by the side of industry below presented requirements:
27



— to give annually highest and stable crop;

— to be resistant to inadequate conditions of growing, diseases and pests;

— to adapted to technical means of care, growing and harvest of crop;

— the highest quality of product;

— adaptability to external conditions;

the first of all, the potential of the plants in intensive technology and new
agro practice conditions should be directed to increase the productivity.

According to the above presented requirements, the traits and the attributes
of the varieties are subdivided into several groups:

1.At the remarking of the highest yield: yield per one plant, number of
fruiting branches or fruiting stalks, number of grains per spike (cob and panicle),
weight and others.

1t task. The students, by the means of corresponding literature, review
distinct determinations of local variety, breeding variety, population variety, strain
variety, hybrid variety and clone variety and prepare exemplary summary.

2"d task. To characterize other traits and attributes fitting to requirements
posed for defining of high yield.

2"d work. The students get acquainted with the examples of state register for
agricultural crops available in the disposal of the chair and the varieties of grain
crops, registered in them. By studying the varieties which are being developed,
they select suitable varieties to their regions. The characteristics of the varieties are
presented in the view of tables.

The new varieties of the grain crops: wheat, triticale, corn, rice, barley,
sorghum, oats and rye are being created in the breeding and seed production
centers of the republic and delivered to commission of state trials. The varieties
having the traits and attributes, meeting the requirements of industry are inserted
into register and will be recommended to the extension.

Breeding and seed production processes of wheat varieties: Zumrad, Kuk-
bulak, Karlik 85, Makuz (hard) and others created by the scientists of the republic

passed by local conditions and entirely meet the requirements of the industry.
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The characteristics of the variety of Zumrad. The variety was developed
by the individual selection from hybrid combination of Eritrosprium 100 X
Surkhak 5688 at the Uzbek SRI of grain production (SRA “Don”).

Coauthors: Beknazarov N.B., Katkova R.O., and others.

Since 2001 this variety has been included into state register for winter
planting in the rain fed areas of Djizzakh, Kashkadaria and Samarkand regions.

The variety belongs to the diversity of Grecum. Biologic winter type. Spike
Is white, silindric shape, in medium length and density. Spikelet glume is oval-
elongated, coarse, well rooted. Shoulder is wider, cutted, the tip is very
conspicuous. Own is white, spike is equal or short, coarse, spread. The grain is a
middle size, white, in a oval-elongated shape, longitudinal cut is shallow, weight of
1000 grains is 38,5- 44,9 g.

Vegetation period has an average of 228 days, in the north it ripens for 250
days, in the south, for 190 days. The variety tolerates to lodging and shading,
resistant to cold and equal to 5,0 ball. The variety belongs to the middle ripening
varieties. The vegetation period is an average of 246 days. The variety is resistant
to cold and tolerate in regard of lodging and shading by 5,0 ball. Resistant to
drought.

An average productivity of grain in the trial period in 1996-2000 was 1,6 ton
in the condition of rain fed of the VTA, and in the Kamashy VTA -2,3 ton. The
productivity made of 0,8 ton in the heavy rain fed condition on the account of
inadequate weather conditions of Kattakurgan rain fed grain crops’VTA. Infection
by the diseases (yellow rust) at the weak extant, nearly 17 %, was registered in the
years of test at Gallaaral rain fed grain VTA.

Bread baking quality is perfect. Gluten content is 25 %, protein -9 %. Lifting
volume of bread is 297 m?. Total bread baking score is 3,0 ball.

3" task. Shift the characteristics of the varieties in the texts of literature to

view of tabled data.
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To build the characteristics of the varieties in the table order facilitates easy

defining of farm important traits and attributes and comparison opportunity in

comparison of varieties with one another (table 3.).

Table 3 Wheat characteristics.

Varieties | Coauthors | Year | Biologic | Vegetati | Productivit | Gluten | Conte | Attribut | Brea
of al on y, t\ha. conten | ntof es d
regist | diversity | period, t,%. | protei bakin
er days n, %. g

score,
in
balls

1.Zumrad | Beknazar | 2001 | Grecum 246 1,7 (in 25 9,3 | Tolerant | 3,0

ov N.B., rain fed) to
Katkova lodging
R.O, and and
others. shading.
Resistan
t to cold
and
yellow
rust

2.Kuk-

bulok

3.Karlik

85

4.Makuz

5.Ulugbe

k 600

6.Sherdor

7.Sanzar

8.Khosild

or

9.Sanzar

6

10.Dobra

ya

4™ task. Prepare the tabled data over farm-valuable traits and attributes of

triticale, corn, rice, barley, sorghum, oats and rye varieties (tables 4, 5, 6, 7, 8, 9

and 10).
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Table 4. Characteristics of triticale varieties.
Varieties | Coauth | Year of | Heig | Vegetat | Productiv | Glute | Protei | Nutriti | Attrib
ors register | ht of | ion ity, t\ha. n n ous uts
ing plant | period, conte | conte | unit,
s, cm | days. nt, %. | nt, per 1
%. kg of
green
mass.
1.Prag-1 | Dagista | 1982 | 170- | 178- Green 24,8 | 145 0,3 Tolera
n 185 183 mass 3,0- nt to
variety 3,5; grain extern
0,4. al
stresse
S
2.Farkhad
3.Prag
serebristiy
4.Bakhodir
5.Mnogoze
rniy
6.Uzor
Table 5. Characteristics of corn varieties
Varieties | Coautho | Year | Biologic | Vegetati | Productivit | Protei | Conte | Attribut | Numb
rs of al on y, t\ha. n nt of es er of
regist | diversity | period, conten | lizin, cobs
er days t, %. | per per 1
100 g plant,
of unit.
protei
n
1. Hybrid | Massino | 2002 | Simple 102-108 | Grain 10,3 | 9,6— 4,38 Insigni- | 1,1
Uzbekist | I.V. and hybrid 10,5 ficantly
an 420 others infected
VL by
diseasis
and
pests.
2. Hybrid
Qorasuv
350
AMV
3. Hybrid
Uzbekist
an 601
ESV
4. Hybrid
Vatan
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Table 6. Characteristics of rice varieties.
Varieties | Coaut | Year of | Biologic | Vegetati | Productivi | Gliterin | Numb | Attribute | Quality
hors | registeri al on ty, t\ha. g, %. er of S of plov
ng diversiti | period, rice,
es days %.
1.Lazurniy | Isakh 2004 Long 98-120 | 0,50-0,66 | 98,0- 85 Resistant | Excelle
anov grain 99,0 to nt
and Picalyari
Pulin 0z
aP.A.
2.Nukus-2
3.Intesivniy
4. Tolmas
5.Uz Ros-
7-13
6.Jaykhun
7.Gulzar
8.Arpa-
shali
mestniy
9.Avangard
10.Alanga
Table 7. Characteristics of barley varieties.
Varieties | Coauthor | Year of | Biologic | Vegetat | Productiv | Weig | Protei | Attribu | Resista
S registrat al ion ity, t\ha. | htof n tes nce to
ion diversiti | period, 1000 | conte cold,
es days. grain | nt, %. Scors.
S,
g.
1.Mavlon | Mamatku 1997 Parallell | 205-224 | 0,4-0,5, | 40,4- | 10,2 | Tolera | 4,7-5,0
a lov and um 48,8 nt to
others shadin
gand
lodging
and
resistan
tto
pests
2.Aykor
3.Afrosiy
ob
4Bolgaly.
5.Gulnoz
6.Khonog
okh
7.Karshin
skiy
8.Lalmiko
r.
9.Nutans
10.Timur
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Table 8. Characteristics of sorghum varieties.
Varieties Coautho | Year of | Biologic | Vegetati | Productivit | Protei | Sweetne | Attribut
rs registrati al on y, t\ha n ss of es
on diversiti | period, conten | juice, %.
es days. t,
%.
1.Shrin 91 Oleynik 1998 Belongs Silos Dry 6,4 18,7- | Resistan
P.P., to South | 117-120; | substance 19,0 tto
Ergashe African | full 138- 268,5; drought
v N.E. groups 140. grain 62,4 and
salinity
and not
damage
d from
pests.
2.Uzbekistan
5
3.Karlik
Uzbekistan
4.Uzbekistan
18
5.Tashkentsk
oye
belozernoye
6.Asal Bag
7.Qandlik
djugara
8.Sanzar
Table 9. Characteristics of oats varieties.
Varieties | Coauthor | Year of | Shape | Vegetatio | Produc- | Weig | Over | Attribut
S registratio |  of n period, | tivity, ht of | leafnes es
n panicl days. t\ha 1000 s of
e grains | variety
: , %.
g.
1.Dustlik | Shepetko 1993 Ahalf | 162-170 | 0,3dry | 31,7 | 45,0- | Resistan
85 VAA., sprea green | substanc 47,0 tto
and d mass; e diseases
others 190-200 and
grain. pests
2.Tashkent
1
3. Uspekh
4.Uzbekski
y
shirokolistn
ly
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Table 10.

Characteristics of rye varieties.

Varieties Coauthors | Year of | Diversity | Vegetation | Produc | Weight of | Attributes
registrat period, days. | tivity, 1000
ion t\ha grain,
g.
1.Vakhshskaya Parshkura 1983 Vulgare For green 0,6-0,7 | 18,0-20,0 Early
116 N.S. and food 163; ripening,
others For grain mean
179. infection
with
diseases
and
considerabl
y with pests
2.Chulpan
(Russia)
3. Kharkovskaya
78 (Russia)

4

Korotkostebelnay
a 69 (Russia)

The questions over learned topic:

1.How is the variety characterized?

2. How are the varieties distinguished by their traits and attributes?

3.Why are not the varieties of rye grown in Uzbekistan widely?

Glossary: Industry of national economy- mpoMBINUIEHHOCTh HApPOIHOTO

X03SICTBa- XaJK Xykaauru canoatu; determination about the variety- nmoustue o

copTe- HaB XakKuja TyllyH4a, exemplary summary- oOpa3ioBblii KOHCIICKT-

HaMyHaBHi KoHcriekT; descend (Or origin)- mpoucxoxkaeHue- Keaud YuKHIIy; rain

fed lands- Gorapubie 3emuu- gammukop epnap; length and density- maunaa wu

IUIOTHOCTh- OYitm Ba 3uwimry; tolerance to lodging and shading- BeiHOCHHB K

TIOJICTAaHWIO M OMajJeHuIo- €TO Koymin Ba Tykuiumra Oapaonuid; bread baking

apprise- xjeOorekapHas OICHKa- HOH MHIIUpHUIN Oaxocu; Species diversity-

pa3sHOBUAHOCTHU- Typ Xwniapu; longitudinal cut- mpomonHbIit cpe3- Oyiiura apukya;
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5-laboratory training.

Study of variety characteristics, farm valuable traits and attributes of soft and
hard wheat varieties.

The species of hard (T.durum L. n=14, 2n=28) and soft (T.aestivum L. n=21,

2n=42) wheat are grown the most areas in the world and the largest part of those
areas contain soft or common wheat plantations. Variety characteristics of grown
varieties are worsened in consequence of successive plantings in the agricultural
industry. The lowering of variety characteristics causes in decreasing of crop and
spoiling of product’s quality. That is why, selection of identical plants and
propagation of their seeds were foreseen in the process of plant breeding and seed
production. Because, only the variety of high grade is able to demonstrate own
hereditary and farm valuable traits and attributes in the industry.

The aim of the training. The students study variety characteristics by
means of herbariums of laboratory and farm valuable traits by the help of literature
and also attributes of soft and hard wheat varieties.

Necessary teaching subjects. Lecture note books, manual on the practical
trainings of the subject of selection and seed production of grain crops, source of
internet, laboratory note books, pencils, rulers and erasers.

Variety characteristics of wheat varieties:

1.The appearances of ear (photo 8) are: mallet, oval and prismatic.

—

S

&S

Photo 8. Ears of wheat and their structural components.
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2.Ear density — it is defined by the way of division of total number of
spikelet on the ear to the length of ear rod in the centimeters. The ear is friable for
soft wheat varieties if there are 1,6 units of spikelet in 1 cm of ear rod; a mean if
there are 1,7 up to 2, dense when there are 2,3-2,6 units and too dense if there are
2,8 and more.

A friable ear in the varieties of hard wheat is considered if there are up to 2,4
spikelet in 1 cm of ear rod; a mean — dense, there are 2,4 up to 2,9 and dense, when
more than 2.9.

3.The characteristics of awns — appearance of awns in the varieties of wheat
are coarse; plain and mean coarse.

A) coarse awns — the tooth have a good development.

B) plain awns — the tooth have not a good development.

C) mean coarse developed — arranged between coarse and plain.

4.Shape of spikelet squama — a long-lancet, it equally narrows from tip up to
end. Length is two times larger than a cross section.

5.Tooth of ear squama.

A) like a short mallet shape.

B) sharp prolonged.

C) sharp ended.

D) it is widened towards the center.

6.Arm of spikelet squama. It is broad if it is more than 2 mm, a mean if it is
within 1 and 2 mm and narrow if it is up to 1 mm.

7.Shape of grains. Mostly, there are two kinds of grains: egg and oval
shapes. In some varieties may be occurred the grains like prolonged or contrarily
short grains (photo 8).

A) an egg shape has slightly broadened lower part, and top part narrowed.

B) in oval shape, from beginning till the end it is narrowing.

8.Length of ear. Ear length of the varieties of wheat has three kinds: short,

mean and prolonged.
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In the varieties of soft wheat: short- about 8 cm, mean — 8-10 cm and a
prolonged is longer than 10 cm.

In the varieties of hard wheat: short is up to 6 cm, mean is about 7-8 cm and
long is 10 cm.

9. Density of ear. The very friable , if there are up to 8 spikelet on 4 cm; a
friable if there are 8-11 spikelet on 4 cm, mean friable from 15 to 19 and very
dense, when there are more than 19 spikelet on 4 cm.

15t work. The students arrange the data found from literature about
characteristics of varieties and over analyses of herbariums in the order as the table
11.

For this, the students draw the table 11 in their note books. By dividing into
working groups of 3, 4 people. They select the herbariums of the varieties for
themselves. Variety characteristics are studied on the components of the ear as
were above listed orders. Separate them to structural parts and measure them. Data
on variety characteristics collected from analysis are placed in columns of table in
order and in line of the varieties. Identity (distinctness) and difference of variety
characteristics of soft and hard wheat varieties are discussed.

2" work. By means of literature, the students study the farm valuable traits
and biological attributes of wheat varieties. The outcomes are demonstrated in the
view of summaries.

On the data of literature, the traits of the varieties are comparatively divided
into two kinds: quantitative and qualitative. The traits, can be seen by the eye (ear
with awn or without it, egg grain or oval egg, white or yellow egg) and noting their
distinction are named qualitative traits. The traits (number and weight of grains
on one plant, number of grains in one ear, weight of grain, height of plants and
others) which can not be distinguished by unarmed eye, and needed to measure,
weight and calculation for determining are called as the quantitative traits.

Physiologic, biochemical and technological peculiarities of plants are named
their attributes. Resistance of plants to drought, frost, cold, diseases and pests

belong to physiologic attributes of the plants.
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Productivity of varieties of grain crops is also considered the first farm
valuable trait. The productivity of the variety depends upon plants’ productivity
and stand density. However, the productivity associated with number of productive
stalks, the number of grains in the ear and mass of 1000 grains.

The productivity of the wheat varieties, being studied in the plant breeding
research works, is determined by one of the following methods:

1.0ver-all harvest;

2.By the help of sample binds;

3.By the way of sample area;

4.0n line meters.
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Table 11. Variety characteristics of soft and hard wheat varieties

Varieties Soft wheat varieties

Shape of ear | Density of Awn Shape of Tooth of Arm of Shape of Length of Density of
ear. characteristics spikelet spikelet spikelet grain ear spikelet
squama squama squama

1.Zumrad

2.Dobraya

3.Sanzar 4

4.Kuk-bulog

5

6.
7.
8.

Hard wheat varieties

1.Marvarid

2.Makuz

3.Alexandrovka

4 Karlik 85

5

6.
7.
8.
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1.0ver-all harvest of crop and defining its size are considered as the
generally using method at the monitoring of the productivity. Consequently, the
students use their data on the productivity collected from field experiment in the 3™
practical training for determination of certain variety’s (variant’s) productivity.
Here, the crop is combined from every plot and counted out the productivity per
hectare. At the calculation of the productivity it is necessary to know the actual
humidity of the grains. Because, the productivity is defined on the standard
moisture.

1%t task. The students by using of crop data on the varieties of field
experiment from 3™ training identify the productivity of the varieties on the
methods of 2, 3 and 4. For these, previously they should assimilate the content of
these methods by using of literature.

3" work. Resistance of the varieties to drought is considered as one of the
valuable biological attributes for farms. Resistance to drought is identified via
evaluation of the resistance of the plants by using methods of: direct, indirect and
provocation.

A direct assessment in the field. At this, resistance of the varieties to drought
is defined by the differences of crop size and product quality of the year from
previous years. Assessment is carried out in the plot of planted varieties and
doesn’t require a special experimentation.

Study of resistance of the varieties through indirect method is based on the
definition of development extent of root system and accumulation of dried
substances. Therefore, at the time of vegetation from 50 to 100 plants of the
varieties pulling out them in every 2 or 3 days they are examined by the
development extent of root systems and accumulation of dried substances. The
data of variety indexes give evidence what they are resistant to drought.

At the monitoring of the resistance of varieties to drought through the
method of provocation or drying up, the plot of planted variety is divided into two
parts. One of the plots is covered by the oil paper. The second part is left open. The

soil humidity in the part covered by the oil paper is concentrated. The crop from
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both part is combined along and is compared each other. The resistance of the
varieties to drought is evaluated by looking at the differences of productivity.

2" task. Tolerance and resistance of soft wheat variety Dobraya and hard
wheat variety Alezandrovka to frost, cold, diseases and pests are studied by using
of literature and prepare an exemplary syllabus.

Answer the questions related to the studied materials:

1.What is the significance of variety characteristics of wheat varieties?

2.From what kind of traits the variety characteristics are emerged?

3.Does the variety grade affect on the farm dignity of variety?

4.What kind of distinctions are available between traits and attributes?

Glossary: variety characteristics - mpu3HaKd COPTHOCTH - HaBIOPJIUK
oenrmiapw; in consequence of successive plantings- B mociaeacTBUSIX TOBTOPHOTO
1oceBa- TaKpOPpHUH SKUIILIap HaTwkacuaa; high grade- Beicokol copT- I0OKOpHY HAaB;
total number of spikelet- oOmue konMYecTBa KOJIOCKOB- OOIIOKYAIAPHUHT YMYMHIA
COHH; aWN- OCTH- KHJITHK; Coarse, plain and mean coarse- rpyOblid, TIQAKUA H
cpeaHe TpyOblii- Faaup, CHJUIMK Ba ypTada Faaup; squama-demrys- koouk; friable-
pBIXJIBIA- Tapkok;  distinCtness- scHOCTb- aHUKIWTH; OUICOMES- pe3ysbTaThi-
HaTwkanap;, summary (syllabus) — xoncmekt- koHcmekT; comparatively-
CPaBHUTCIIbHO, YCJIOBHO HJIM OTHOCHTCIIBHO — IIApTIN KU HI/IC6aTaH TCHIJIAIII,
distinction — otimume- dapkinanumy; associated with- cBsi3aHHOW c- OwWiaH
Oornanran; ItS Size- e BenmuuuHa- yHMHr Karranurd; generally using-
MIOBCEMECTHO HCITOJIb3YeMOM- KeHr (olaanianuiaaaurad; consequently- mosromy-
HIyHUHT y4yH; Sample binds- npoOHbie cBs3ku- HaMmyHa Oofinamiapu; assimilate-
OCBOMT- Y3nmamtupub oaMok; t0 give evidence —cBHICTEIbCTBOBATH- JIapak

OEpMOK.
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6-laboratory training.
Study of soft and hard wheat diversities.

It is known, from the textbook of plant growing (¥ cummukurysocnuk, 1987.)
that there exist 17 (table 12) diversities of soft wheat and 14 diversities (table 14.)
of hard wheat. The representatives of these two species have differences between
species and on the hereditary morphological traits (photo 9.) and biological
attributes within each species.

Investigation of diversities of these two species has a great significance in
the breeding and seed production of wheat.

The aim of the training. The students get acquainted with scientific
denomination, ears, grains and breeding traits and attributes of diversities’
representatives of soft and hard wheat.

Necessary training aids. Teaching manual for conducting practical and
laboratory trainings on the subject of selection and seed production of grain — bean
crops, tables and placates for diversities of wheat, herbariums on the wheat ear of

the diversities of wheat, laboratory notebooks, pencils, rulers and erasers.

Nigriaristatum Velutinum Ferrugineurh

Photo 9. The diversities of soft (aestivum) wheat.
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15t work. The students are divided into two groups to assimilate the table
data over the diversities of soft and hard wheat, stated in the appendixes (2, 3) and
transfer them into their notebooks (as exemplary tables 12 and 13).

1%t task. By the help of appendixes (2, 3), internet, literature and herbarium

analysis to continue filling in the tables of 12 and 13 with necessary data.

Table 12. The data of soft wheat diversities.

Diversiti
es

Availabilit
y of awn

Downy of
spikelet
sequama

Color

ears

awns

grains

Farm
valuabl
e traits

Biologic
al
attribute
S

Albidum

Without
awn

Not downy

White

White

Lutescen
S

Milturu
m

Alborubr
um

Erytrosp
ermum

Graecum

Ferrugin
eum

Erythrol
eucon

Nigriaris
tatum

Caesiu

Pyrothri
X

Velutinu
m

Hostianu
m

Barbaros
sa

Leucosp
ermum

Alborubr
um

Delfi
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Table 13.

The data of hard wheat diversities

Diversiti
es

Availabilit
y of awn

Downy of
spikelet
sequama

Color

ears

awns

grains

Farm
valuabl
e traits

Biologic
al
attribute
S

Leucuru
m

With awn

Not downy

White

White

White

Affine

Leucom
elan

Reichen
bachii

Hordeifo
rme

Erythro
melun

Provinci
ale

Melanop
us

Coerules
cens

Valencia
e

Italicum

Africanu
m

Apulicu
m

Libycum

2" task. By means of scientific sources they define by the view of point of

the breeding, farm valuable traits and diversities’ attribute and put them in

corresponding columns of above drawn tables.

Answer the questions related to the considered theme:

1.What is the significance of the study of diversities for breeding?

2.Do you know the varieties of wheat evolved by the participation of

diversities?

3.Is there any connection between morphological and farm valuable traits?

4.Does the biological attribute affect on farm valuable trait?




Glossary: Diversities of soft wheat- pasHoBHIHOCTH MSATKOW ITIICHHIIBI-
IOMIIOK OyFIONMHHWHT Typ Xwiutapu; appendix- mpuioskeHue- wuioBa; exampilary
tables- oOpasioBsie TaOIUIBI- HABMYHABHI JKaBajLIap; awn bearing- ocTHCTOCTh-
KHJITUKIMTY, JOwny- omyImeHHOCTh- TyKIwiury; corresponding columns-

COOTBCTCTBYIOIIHC CTOJIOUKH- TaaJUIYKJIM YCTYHJIAp.
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7-laboratory training.

Determination of sprouting energy and germination of wheat seeds.

Germination of seed according to the literary data of breeding and seed
production is one of the indexes characterizing of planting qualities and also
exhibits their biological and economical values. Sprouting energy is considered
for complete estimation of seed’s planting quality. Indexes of sprouting energy and
germination are subtracted from total amount of seeds selected ayk 3adremrn and
denoted in the percents.

Planting qualities of seed in the practical seed production of agricultural
crops are estimated on the base of laboratory analysis. The laboratory conditions
are mostly proper to seed sprout and germination of seeds will always superior
than in the field. In spite of this, it was accepted that germination of seed in the
laboratory has pronounced the more exactly the fitness, quality of seed to planting.

The aim of training. Training of students for determining wheat seeds’

sprouting energy and germination (photo 10) in the condition of laboratory is the

aim of the training.

N

Photo 10. Outlook of wheat seeds.
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Analysis of seeds to determine of germination in the conditions of laboratory
IS conducted in correspondence of state standard (GOST 12038-84) at the optimal
temperature of thermostat (photo 11) and with other required conditions (table 14).

Table 14. Determination of sprouting energy and germination of wheat seeds

Ne | Crops | Necessary | Temperatu | Light Days of record, in | Results of analysis, an
things re and and days average in %.
growing, , | darknes | Sproutin | Germin | Sproutin | Germinati
20°C. S genergy | ation | genergy on
1 Soft Filter g o o Darkne 3 7
wheat | paper, sand SS
2 | Durum Filter g o o Darkne 4 8
wheat | paper, sand SS

Necessary manuals and laboratory devices for conducting of seed
analysis. Manuals, tables, copybooks, pencils, eraser, rulers, average seed samples
of wheat, pre-infected cooling and heating thermostats, petry cups, hand water
sprayer, germinators (photo 103), filter paper, pincers, tiny blades and

compressors.

Photo 11.  Thermostat for analyze of seed germination

1-work. The students after a brief instruction of teacher about the order of

laboratory work are divided into small groups of 3-6 persons each depending on
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the availability of wheat seed samples. In the next step, like the work of one of the
accredited central laboratory (look at the photo 13 and laboratory training 8) the
data of seeds are written in the working copybooks.

After that, table 16 is drawn for full in with results of analysis to be done.

Germination of seeds is determined by the means of thermostat. All devices
and instruments should be disinfected prior to initiation of analyzes and for this
purpose the solution prepared in the ratio of 2 part of water and 1 part of formalin
40% or it could be replaced by technical ethylene alcohol (96%). By the help of
moistened cloth with disinfector solution wipe all inside walls of thermostat and
devices, instruments. Then all these will put into thermostat and leave firmly
closed. At time of permanent function of laboratory the disinfection is proposed to
do one time in every 10 days.

One student from each group heaps seed from his pre-cleaned seed sample
on the table for analysis. The students of other groups watch him and follow his
further work.

To analyze the seeds continues under oversee of teacher and in four
replications. Consequently, every student takes four subprobes on 100 seeds each
one out of heaped seeds. Their sprouting energy and germination are determined
solely. The results as average indexes in percents are written in the corresponding
cells of table in the working notebook.

Plastic and metal dishes (photo 98) are used for seed growing. These dishes
will be provided with attached labels written the number of subprobes and date of
initial and general recording days on them.

After those, filter paper cut on appropriate size of dishes laid on the floor,
through dividing into two parts by partitioning barriers or by the paper itself. The
filter paper is moistened and selected 100 seeds are placed on it in soil (photo 112).
Every two dishes with two replications of seeds, together as four replications are
ready now for analysis of one certain wheat variety. The seed dishes is deposited

into working thermostat and once for 24 hours, at the time of initial putting, the

48



seed dishes took out of thermostat and moistened again by the help of water
sprayer.

The temperature of the thermostat (20°C) is verified three times for every 24
hours: in the morning, midday and in the evening and regularly remarked in the
table of copybook. The required temperature of the thermostat (20°C) for seed
growing doesn’t exceed or lower than +-2C°. A dish with water is placed into
bottom of thermostat. The water level 1.5-2.0 cm in the dish is kept and refreshed
for every 3-5 days.

Sprouting energy and germination of seeds are analyzed according to
conditions and terms exhibited in table 15 and determined of sprouting energy and
germination. The results of analysis are written on the leaflet for germination of

seed subprobes presented in the enclosure 4 (it should be drawn in notebook).

Table 15 The results of seed germination analysis
Mean arithmetic percentage of Admissible difference, in %.
germination (for 4x100)

Qorl +.2

From 97 to -98 or from 2 to -3 +.3
From 95 to -96 or from 4 to -5 +.4
From 92 to -94 or from 6 to -8 +.5
From 88 to -91 or from 9 to -12 +.6
From 83 to -87 or from 13 to -17 +.7
From 75 to -82 or from 18 to -25 +.8
From 62 to -74 or from 26 to -38 +.9
From 39 to -61 +.10

Initial growing of seeds (sprouting energy) and general germination along
every subprobe are determined solely. At the defining of initial growing the
counting of normally grown and rotted seeds is done individually by removing
away the last ones. And at defining of general germination, the grown seeds, all not

grown seeds are counted and separated into groups (normally grown, abnormal

49




grown, swollen and rotted). Mean germination of seeds in four replications is
subtracted.

The results of analysis are considered correct if the difference between
replications doesn’t exceed than admissible indexes of GOST (table 15). In
contrast case the analysis should be repeated.

Tasks:

1.To repeat the analysis for determining sprouting energy and germination of
other wheat kinds or variety seeds as self-work in order to firm accumulated skills
by the students.

2.To repeat analysis by the groups of students, whose data with differences
have exceeded than admissible difference of the GOST, also need self-work.

Questions:

1.What significance has sprouting energy and germination of seeds in the
field of seed production?

2.What order has the method for determination of seed sprouting energy?

3. What order has the method for determination of seed germination?

Minimum dictionary: denoted-o6o3nadueHHblii - Oenrunanrax; partitioning
off- orropaxkuBanue- axxpatunuii; barrier -nmeperopoaka- Tycuk; normally grown,
swollen and rotted- HopmanbHO TpopocIIHe - HAOYXIIIME W 3arHUBIINE- HAMYHAJIH
ycran - éMoH YycraH - Hamra OYykkaH Ba umpurad, admissible difference —
JIONyCTUMAs pa3HUIIA- pyXcaT ITUIaauran ¢apk: in contrast- B mpoTHBHOM cliydae

- DomIKaya xoJjaraa.
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8-practical training.

Definition of weight of 1000 seeds and moisture of wheat seeds on the base of
accepted methods

According to the data of literature, the weight of 1000 seeds of wheat is one

of the indexes of planting qualities. Plump and largest seeds usually germinate
even and rapidly. The weight of 1000 seeds of wheat is differentiated depending
upon diversities of varieties and growing conditions.

The weight of 1000 wheat seeds is defined only for conditioned seeds.

The moisture of wheat seeds has a great significance at the time of storage,
transportation and reprocessing. The fixed rates of grain moisture correspondingly

by the standard (photo 12), insure of safety the initial grain quality. According to

CEMEHA
~HOXO3AMCTBEH
tt..é‘ "‘;-,” m b T ‘:’-,/; 3{:‘

Photo 12. GOST 10467-76. The seeds of agricultural crops. Varietal and

planting qualities. Technical conditions.
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standard of “wheat and spelt”, “Varietal and planting qualities” technical
conditions, the humidity of wheat seeds intended to storage should not exceed
14%. The humidity of winter wheat seeds permissible up to 15%, when they are
prepared to sow in the year of their harvest. It is supposed that the conserving
wheat seeds at this bound of moisture able to be kept for more prolonged period
without signs of grown action and impacts by microorganisms.

The purpose of the training. To study the determining methods of weight
of 1000 wheat seeds and seed moisture in the conditions of laboratory is the main
task of this training.

Necessary teaching subjects and laboratory facilities. Teaching and
methodological manuals for practical and laboratory trainings, middle samples
from different wheat varieties, laboratory and electron scales at precision of 0.01,
sieves, drying dresser with limits of 100C°to 150°C at + - 2°C, laboratory mills
(appendix 8), metal dishes (photo 98), electron coolers or exicators (photo 107),
sand timers, pencils, pincers, erasers, rulers and others.

A short instruction of the teacher about work array in the laboratory prefaces
the laboratory training.

The students according to previous laboratory analysis with the participation
of academic groups divided into subgroups by 3, 6 person each one, depending
upon availability of middle samples of wheat seeds belonging to different places of
production and varieties.

1-work. In order to determine the weight of 1000 seeds of wheat, each group
of students according to the methods of standard chose one out of average wheat
seed samples with label on it. Then, on the example of work array at one of
accredited central laboratories (photo 13), inserted the data of seed material to
analysis the seed quality indexes of the agricultural crops in the conditions of
laboratory. The identity of attached documents to samples is studied in the testing
laboratories and the name of farm and variety, reproduction, year of harvest,
origin, seed batch number and weight, place number and other data requiring by

the standard are included into register.
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One student from each group is filled the on cleaned part of the table the
seeds prior analyzed on the clearness and takes two working subsamples, without
choice on 500 units each. They are weighed by the electron scales up to precision

of 0,01. The weight of 1000 seeds is determined through multiplying of taken data

of weight to two.

Photo 13. Registration and identification of seed samples of agricultural crops,
submitted to analysis the seed quality. Khasanov Ulugbek, the head of the
accredited central testing laboratory and Narzullaeva Yulduz, practitioner,
student of 4 year study, TSAU.

According to the GOST 12042-80, the data of weight from two replications
along each one combined together and by dividing to two is calculated an average
data. At the same time, the difference between two replication is identified and
compared with permissible divergence (table 16). Comparison is performed in the
correspondence on data of the table 16.

For example, the weight of the 1% subsample is 13,68 g.
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The weight of the 2"¥subsample is 14,05 g.

Total weight of two probes: 13,68 + 14,05 = 27,73 or 28 g.

The identified difference between two replications is 14,05 — 13,68 = 0,37 g.

The weight of two replications is made of 28 g. on the base of this from table

.., we can find 2 on the column “Decimal” and 8 on the column “Unit”. On the

crossing cell across of these two figures in the table, the permissible divergence
0,42 is defined. Thus, the difference between two parallel analysis (0.37) is less
than permissible divergence (0.42), that is proved by the correctness of conducted
analysis. If the difference between two analyzes is more than permissible
divergence, the third subsample is selected and taken data calculated in association
with above taken two data from two subsamples and the newly taken data is
compared with permissible divergence.

Table 16 Indexes of permissible divergence, g.

Decimals Unit

0 1 2 3 4 5 6 7 8 9

- 0,02 | 0,03 | 0,04 | 0,06 | 0,08 | 0,09 | 0,10 | 0,12 | 0,14

0,15 | 0,16 | 0,18 | 0,20 | 0,21 | 0,22 | 0,24 | 0,26 | 0,27 | 0,28

0,30 | 0,32 | 0,33 | 0,34 | 0,36 | 0,38 | 0,39 | 0,40 | 0,42 | 0,44

0,45 | 046 | 0,48 | 0,50 | 0,51 | 0,52 | 0,54 | 0,56 | 0,57 | 0,58

0,60 | 0,62 | 0,63 | 0,64 | 0,66 | 0,68 | 0,69 | 0,70 | 0,72 | 0,74

0,75 0,76 | 0,78 | 0,79 | 0,81 | 0,82 | 0,84 | 0,85 | 0,87 | 0,88

0,90 1 092 | 093 | 0,94 | 0,96 | 0,98 | 0,99 | 1,00 | 1,02 | 1,04

105|106 | 1,08 | 1,10 | 1,11 | 1,22 | 1,24 | 1,16 | 1,17 | 1,18

1,20 | 1,22 | 1,23 | 1,24 | 1,26 | 1,28 | 1,29 | 1,30 | 1,32 | 1,34

OO NO U bW DN O

1,35 | 1,37 | 1,38 | 1,40 | 1,41 | 1,42 | 1,44 | 1,45 | 1,47 | 1,48

Task. Debate the results on the weight of 1000 seeds of spring and winter
varieties of wheat by comparing received data between subgroups of the students
and substantiate of existence the differences between indexes on the base of
scientific and practical knowledge.

2-work. To define the moisture of seed also it would need to guide by fixed

methods of GOST. The students are to be observed the drawing of the working
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table (table 17) in their work copies to record of initial and resulting data of
analysis.

The method of analysis has been based on the weighing of milled and dried
seeds in the chamber dryers of laboratory (photo 96). At this, the students of every
subgroups choice probes with weight of 50 g seeds from the second middle sample
placed in bottle (photo 13). The seeds are grounded for the period of 40 second by
means of laboratory mill.

By the means of electron scales of laboratory (photo 96), two subsamples are
weight out of milled seeds 5 g each one. Placed them into beforehand prepared and
numbered metal cups (photo 98), The cups with seeds are laid into warmed (up
t0150° C) dryer (their leads also placed near). The door of dryer is closed firmly
and by checking the temperature indexes at the 150° C is fixed the time. Drying is
conducted for 20 minutes at the temperature of 150° C. By the end of given time,
the dried cups are getting out and covered by their leads. Cooling of cups are
executed in the exicators (photo 107). For this, the cups placed in the exicators for
15-20 minute to fully cooling. After cooling of cups with seeds is weight once
more.

The amount of loosed moisture is determined via calculating of difference of
taken index of cups’ weights up to drying and index of cups after cooling.

The percent of moisture is determined through multiplying of loosed
moisture to 100 and taken amount is divided to initial weight of seeds (5.0 g).

For instance, if the loosed moisture of the cup with the number of Ne2 is
made of 0.57 g., it should be multiplied to 100. The taken 57 is divided to initial
weight of subsample, that is 5 g. and the moisture of 14 % is determined. At the
same array, the loosed moisture 0.55 g. of second cup with the number of Nel9 is
multiplied to 100 and through dividing of result 55 to initial 5 g. is determined of
11.0 %. Now, by adding of both results is to take: 11.4 + 11.0 = 22.4. This result is

divided to 2 and determines of middle moisture, that is 11.2 %.
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Table 17 The table for calculating of seed moisture

Ne | Weight | Weight of | Weight of cup with | Moisture loosed Middle
probe | of cup, seed seed subsample, g. moisture,
g. subsample, | Upto After In In %.
g. drying drying | gramms | percents
1
2

The taken difference between indexes of moisture of both subsamples is to
be not exceeded of 0.5 %. At this result, the determination of moisture is
considered concluded in correspondence with standard claims. In the case of data
more than 0.5 %, the procedure is repeated until taking of result less than 0.5 %.
The calculated middle index with convince is recorded in the column of middle
moisture.

Task. Review the laboratory analysis on the determination of seed moisture
of other varieties of wheat, it would be desirable if were included the varieties of
breed and during wheat.

The questions:

1.What economical significance has the weight of 1000 seeds of wheat?

2.Why of 14 % of wheat seed moisture is necessary?

3.From what part of middle sample is taken the probes to define the weight
of 1000 wheat seeds?

4. From what part of middle sample is taken the probes to define the
moisture of wheat seeds?

Dictionary: plump, large seeds-BeimosiHeHHBIC, KpYIIHbIE CEMEHA- TYK Ba
iupuk ypysiap; in the period of storage and reprocessing-B mepuoa XpaHeHHs H
nepepaboTKU-caKIal Ba KalTa wuiniam aaBpuaa; fixed rates- ycraHoBjeHHBbIC
HOPMBI-YpHATUIITAaH MebEPIap; Supposed-npennonaraercs-rymynunany; facilities-
obopynoBanue -ac600, yckyHanap; subsample-cy6npoba-cyoHamyna; substantiate
the existence of differences- oGocHOBaTh CyIIECTBEHHOCTH Pa3HOCTU-(APKHHHT
MaBXy/UIMTMHU  acochanr, initial data- wcxomHble JaHHBIC-  JACTIIA0KU

MabJIyMOTIIAp.
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9-laboratory training.
Study of variety signs, farm — valuable and biological features of barley.

Appearance and indexes of morphological structures are called crop signs.
The traits specific to plants of every individual variety are called variety signs.

Physiological, biochemical and technological features of variety plants
represent their properties. Resistance of plants to droughts, frost, cold, diseases and
insects belong to physiological features. Responses of plants to humidity, climate
and light are biological properties. The crop and its quality taken from variety rely

upon the results of properties and responses (photo 14).

e &

Photo 14. Bobur hyusupov, assistant of zootechny department, TSAU
conducts phonological inspection to study biological properties of barley.
November 19, 2017.

The aim of the training. To teach the students about variety, farm valuable
signs and biological properties of barley.
Necessary teaching and laboratory aid subjects to conduct the training.

The herbariums prepared from plants and spikes of barley, geographic, teaching
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maps about distribution of domesticated crops, lecture copy books, literature on
grain crops, tables on farm valuable signs of barley varieties, seeds of barley
varieties, laboratory copy books, pencils, erasers and rulers.

Variety signs of barley varieties.

Variety signs of barley varieties are: the shape of ear, toothy awn, shape of
grain, shifting property of lemmas, covering of vallecula with coarse hairs on the
base of grain, color of lemma and palea lines and ear lemmas.

The shape of the ear: rectangular square, square, rhomb, and may be
hexangular. This is defined by across cutting. Spike can be looked through three

sides by avoiding of its breaking (photos 15, 16).

Photo 15. Two-row barley spike Photo 16. Many-row barley spike

The shape of six sided ear usually occurs in the dense and pressed ears. The
other shapes of spikes belong to thinned ear kinds.

The shape of the grain: prolonged, shapes of ellipsis and rhomb. The most
broadened part of prolonged shape is disposed above of middle part of grain (photo
17).

Narrowing of the grains along to the end of the grains occur remarkably than
narrowing to base. The main mass of grain germ has concentrated above of the
middle part of grain. Germ is disposed equally along of all cavity of grain in the

shape of ellipsis. Gradually narrowing is characteristic to both of grain tips. Germ
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is placed in the central part of grain in the grain shape of rhomb. Here, the

narrowing takes place remarkably towards of tip.

Photo 17. Appearance of the barley grains.

Passing part of lemma awn: gradually, equally, suddenly and may be widely
(photo 18).

Covering with hairs of furrow in the base of grain: hillocks (hairs or short,
imperceptible hairs) and hairy (hairs are well pronounced).

Anthocyan color of flower palea (scales): yellow color on the lines of flower
lemmas and paleas in some of barley varieties. It is in the same type with color of
scale, red-violet line presents in others. Gradually with ripening of grain these
colors make weaker and disappear at the time of storage.

Ear scales (here, palea and lemma)- are being without hairs (in the winter
varieties) or downy (it is noticeable in the tip part of lemma).

Toothy shape of awn: toothy, moderate toothy and may be smooth. Toothy
awns are wide, brittle and large —toothy, occurs either of without tooth awns.
Therefore, the feature of awns is defined by the presence or absence of tooth. Mean

toothy awns observed in the most commercialized varieties.
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6

Photo 18. Parts of barley flower: 1-anther; 2-filament; 3-stigma; 4-style; 5-palea;
6-lodicles, 7-ovary; 8-lemma; 9-awn.

Task 1.To study the plants of varieties and spikes on the examples of
herbariums and by means of above mentioned characteristics and identify their
variety grades.

Profitable crop is one of the farm valuable signs of barley and it is
supposed to be corresponded with intensive technology. Such kind of varieties are
characterized with adaptation to different — climatic conditions of the republic. The
varieties Aykor, Mavlano, Bolgaly and Karshinskiy perform the row of varieties

which give yield by 5.0 and more tons per hectare.
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The traits as resistance to drought, frost, salinity, diseases, pests, shedding
and lodging of barley in our republic and Central Asia are either involved in farm
valuable signs.

Production of quality beer from grain of barley is also extremely accepted
as one of its properties in the national economy. The established varieties on their
fitness to beer production are characterized by more than 90% of floury germ of
grain in the texture of prepared extract. The variety of Unimly on the base of
testing has been considered as the most suitable to beer production, which
produces about 2.0 tons of crop per hectare in the rain fed conditions.

Owing of property on the tolerance of barley varieties to drought it
provides getting of planned crop from rain fed land, even in the consequences of
later plantings in spring. The varieties of Lalmikor and Unimly got 5 point from 5
regarding their drought resistance.

Barley as the wheat planted in winter and in spring. Safeguarding of plant
standing in the result of cold impact ensures a plenty crop of barley. Khonokokh,
Mavlano, Karshinskiy are made up a row of cold resistant varieties.

Tolerance to soil salinity of barley varieties in the fields of regions
subjected to salinity ensures taking of adequate seedlings from sown seeds in the
plots, that guarantees to get bumper harvest of hey and grain to the hectare of land.
Out of varieties included into register: Gulnoz, Nutance 799 and Vodka
distinguished as the extraordinarily suitable varieties for growing in the salt
affected soils of regions through the republic.

The diseases of barley develops since the seed germination in the form of
root rot, smut, powdery mildew, line, net and zonal spots (photo 19) and others.
They cause to lose more 40-50% of established crop. The great contribution has
been performed by the scientists of Samarkand agricultural institute which is
developed variety of Temur has dealt with this problem and also with other
problems as lodging and shedding. Beside this, the varieties of Gulnoz and Zafar

also have disease resistance properties.
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The variety of Vodka has shown the superior resistance to pests at the
testing plots of the republic.

Barley plants have increasing response to humidity. The seeds of barley
germinate at the temperature of 1-2°C and setting 5-8 rootstocks. If the moisture is
adequate the seedlings start to get grow actively (photo 14).

The plants able withstand of occasionally short frosts of -8°C. The response

of this crop to light can be easily guessed by its spreading up to 68 - 70° of northern

Photo 19. Infected parts of barley plants (1, 2, 4) with pathogen of
Phynchosporium secalis (2) zonal spot.

width and up to equator in the south and also out of its competition on

settling of mountains’ top, and getting superiority than all other crops.
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Task 2. Study of data about the farm — valuable properties of the new
varieties and lines of barley from the breeding — experimental plots and forecast
their areas of growing in the future.

The questions:

1.What differences between biological and economical features are exist?

2.What signs of barley do constitute of variety signs?

3.What kinds of varieties are preferable to plant in regions of Uzbekistan?

Glossary: variety signs- coproBbie IpU3HAKU- HaBAOPIUK Oeiaruiaapu; plant
features - ocoOCHHOCTH pacTeHHI-YCHUMITMKIap XoccanapH; belong to - otHocHuTes
K - Tauryknd; Spike (or ear) - xomoc- Oomok; toothy awn- 3ybGuarocTh ocCTH-
KUITHKHUHT THOumanry; shape of grain - ¢opma 3epua-mon mrakiuu; flower scales-
I[BETKOBBIE YCIIyWKH- TyJl KOOUKIapu; covered row with coarse hairs - mokpsitre
rpyObIMH  BOJIOCKAMH OOpO3JIKM — OSTaTHUHT CE3WIapid Tykiap OwuiaH
Korutanrauury; on the base of grain - na ocHoBanuu 3epHa-m10H acocuaa; color of
flowers’ lines in the scales - okpacka JTUHUI IIBETKOBBIX YEUIyeK — Iyl KOOWFU
YM3UKTapUHUHT panry; downy of ear scales - onmyméHHOCTh KOJOCOBBIX YCIIYEK —
OOIIOK KOOMKJITApUHUHT TyKJIwiurd; anther - meutbHuk-ganryu; filament - auTka
IbUIbHUKA-YaHT9M Wi, Stigma - peuiblia-OHAIuK TyMinykdacu; Stile - cTonOuk-
yctyHua; internal flower’s palea - BHyTpeHbI€ IBETKOBBIC YEIIYHKHU- WYKU TYII
koowuru; lodicles - momukynbel- Jomukyiiap; ovary - 3aBs3b- TyryHda; external
flower lemma - BHelIHHE I[BETKOBbIE YEHIYHKH- TAIIKUTYJI KOOWFH; awn - OCTh-
KuaTuK; Mildew germ - myuHucras 3HI0CIepMa-yHIU SH0cepM; rain fed land -
OorapHble 3eMeu- JaJIMUKOp ep; 00t rot - kopHeBas THWIb- WIAW3 YHUPHUIIY;
black smut - gepnas rojoBHs —Kopa Kys1; powdery mildew - mydnmcras poca- yH

uryapuHrra; out of competition — BHe KOHKYpPEHIIUU-TEHT CH3.
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10-laboratory training.
Definition of barley species diversity.
Order of Hordeum L belongs to the family of cereals. There are about 30

barley species. They establish polyploidy ranges (lines): 2n = 14, 28 and 42. Only
one species of H.sativum Jassen has been domesticated for the growing. Which is

divided into three subspecies: H.vulgare L — common barley (photo 20.),

Photo 20. Species diversity of common barley: 1- pallidum; 2- nigrum; 3-
ricotense; 4- leicorrhynchum; 5- parallelum; 6- trfurcatum.

H.disticum L — two-row barley and H.intermedium Vav.et Orl —

intermediate barley (photo 21)..

Photo 21. Species diversity of dublerow barley: 1- nutans; 2- hugpicans; 3-
medicum; 4- persicum.
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Only, the varieties drived from common and doublerow barley are grown.

The aim of the training. The students study the ways of definition of the

species diversities of barley.

Necessary training and visual aids. Literature, manual for conducting

practical and lab training on the subject of selection and seed production of grain

and grain-bean crops, herbarieums on the ear and stalks of barley, source of

internet, lab note books, pencils, rulers and erasers.

The species diversities of barley are defined on the following morphological

traits:

1.Film coating of kernal or naked .

2.Density of ear — friable or dense.

3.Awned and ear structure — awned or awnless.

4.Indentation of awns — serrated or smooth.

5.Color of ear — yellow or black.

15t work. The students by using literature, source of internet or appendixes 5

and 6 lern the diversities of barley and draw the following tables (tables 18 and 19)

in their note books for filling in them with needed data.

Table 18 The main diversities of common barley.
Species Density Awned Indentation of | Ear color Film
daiversities of ear awns coating of

kernal

1. Pallidum Friable Awned Serrated Yellow Film
coated

2. Nigrum

3. Ricotense

4. Parallelum

5. Coeleste

6. Horsfordianum

7. Trfurcatum

8.Leicorrhynchum

9. Piramidatum
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Table 19.

The main diversities of two-row barley.

Species Density of Awned Indentation of | Ear color Film
daiversities ear awns coating of
kernal
1. Nutans Friable Awned Serrated Yellow Film
coated
2. Medicum
3. Nudum
4. Persicum
5. Erectum
6. Hugpicans
7. Deficiens
8. Nudideficiens
Answer the questions related to the considered context:
1.What do you know about intermediate barley?
2.What significance has the study of barley diversity?
3.Are the wild species of barley used in the breeding?
Glossary: Domesticated — OKyJATHpPOBAHHBIH- MaJaHUAIAMITHPUIITAH;

subspecies- moa TUIBI- KEHXKa Typiapy; common barley- MHoropsaHbii siTuMeHb-

KynKaTopiau apma; two-row barley- nBypsimHbI SYMEHb- MKKH KATOPJIH apIia;

intermediate barley- mpomexxyrounsiii suMmeHb- opanuk apma; derived from -

MIPOMCXOAMBIINI OT- HUMaaaHaup kenmu6 ynkkan; film coating of kernal or naked-

TUIEHYATOCTh 3€pHA WM Tojoe- KoOukm €ku sutonrou; friable or dense- peixibrii

WIN IUIOTHBIA- cuiipak €ku 3ud; awned or awnless- octucTocTs nian 0€30CTOCTh-

KWITHKIM €KW KHWJITHKCU3,

indentation of awns — 3a3yOpéHHOCTH OCTEH-

KAJITHKJIAPUHUHT THHUTAIATK; Serrated or smooth- 3a3yOpeHHBINH WM TIaaKuii-

THUIILTK €KW CHILIHMK; appendix- mpuaoKeHrne- 1iioBa.
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11 — laboratory training.
Study of variety, farm - valuable traits and biological properties of oats.
This crop is the source of feeding for man and agricultural animals (photo
22). According to data information it is clear that in the texture of oats grain
consist of albumin -10 — 15 %, starch — 40 — 60 %, fat - 4 — 6 % and cellulose — 8 —
10 %.

Photo 22. Appearance of oats

The aim of the training. Study of the traits of variety, farm valuable and
biological properties is the aim of this training.

Necessary training and visual aids of the lab to conduct this training:
teaching and laboratory manuals, lecture and lab copy books of the student,
literature, herbariums out of oats plants, samples of oat seeds, table database for
oats, pencils and eraser.

Variety traits of oats varieties usually remarkable in the breeding and seed
production of grain crops are:

Stalks — strong, erect standing, dense, half spread, circle, weakly bended,

spreading, without hair, greenish, greenish blue.
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Leaf — lancet, sharp ending, wide, wrinkled or smooth, greenish, dark —
green, with ligula or without it, surrounded with tooth or free of tooth.

Panicle — spread or compressed, half compressed (one facet), white colored,
yellow, length of 19 to 25 cm (photo 22).

Spikelet — bulging, double or even with four flowers, seldom single
flowered. Depending upon varieties the spikelet may have 35 to 45 tassels. On the
surface of scale there are 5 to 9 lines, the shape is concave, egg shaped, lancet,
ended with two awns.

Grain — oblong or spindle like, haired depending upon variety or bared,

light white, brown, it has prolonged furrow, with awns or free of awn, base of awn

painted, tiny or enlarged (photo 23).

Photo 23. The grains of oats.

1task. The students by the means of literature, herbariums of plants and
grains of oats monitor the variety traits of oats varieties and filled out summarizing
and drawing in lab copy books as above mentioned order.

Farm valuable traits of oats. The productivity, resistance to lodging,

precocity, shattering of grain, availability of the grain coating, double grain,



tubing, amount of albumin and fat, evenness of grain, tolerance to drought,
resistance to smut and rust are farm valuable traits of oats varieties.

Profitable crop of oat varieties is the outcome of traits and properties of oats
varieties depending upon growing conditions. Growing of productivity on the
account of tuber establishing does not approve in the literature because of such
approach likely leads late maturity, different ripening and unevenness of grains.

Only the productivity of panicle turns out a sign providing the productivity
of plants. At this situation the productivity depends only upon the quantity of
grains and their weight. The amount of grains in the panicle of varieties is the one
of the stable traits. Specially noted, that the amount of grains in the high agro
practice growing conditions may attend from 100 to 120.

Resistance to lodging. Integrated attention is paid to enhancing of resistance
to lodging and productivity in the breeding practices. The selections have resulted
in shortening of stalks and increasing of yield indexes. Owing to reason of good
consumption of hey by agricultural animals it does not considered reasonable to
decrease of the stalks more than 75 — 80 cms. That is why, breeding trends focused
on strengthening and flexibility of stalks, widening and elongation of stalks
between nodes, development of roots and providing of compressed and branching
forms of panicle.

2"%task. By the means of literature, get together into groups of oats varieties
developed by world and native scientists on the following traits: precocity,
shattering of grains, seed coating, double grain, tubing, amount of albumin and fat,
evenness of grain, tolerance to drought, resistance to smut and rust diseases
causing agents.

Biological properties of oats. Planting oats in agriculture as a spring crop,
the seeds are started to grow at the temperature of 1- 2°C (photo 24). The young
seedlings tolerant to the low temperature as -3 — 5°C, and even to -8, 9°C. By the
further lowering the growing and development are inhabited. For the normal

development at the time of germination and tubing it requires the temperature of 15
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-18°C. Totally, to vegetation of precocity varieties require 1000 — 1500°C, middle
maturing varieties -1350 — 1650°C, and the late ripening varieties - 1500 — 1800°C.

In comparison with other crops the oats is more moisture response crop.
Transpiration coefficient of which is equal to 430 — 500. To much requiring period
of plants to humidity is remarked at the time from setting of tubers up to panicle
establishment.

Oat doesn’t response to soil. It is able to grow in the sandy soil, clay and in
the boggy soils.

Oats also considered as the one of the soil acidity tolerant crops (up to PH -5
-6 ). The roots have possibility to assimilate from soil hardly soluble nutrient

substances. In regard to nitrogen it has a high response than other crops.

Photo 24. The early seedlings of oats.

3"task. To describe about the achievements and problems of oats breeding

and its seed production on the base of characteristics of varieties studied in the
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lecture courses and on the data about the biological properties of commercialized
varieties throughout the republic and either on the base of tables and state registers.

The questions:

1.Why the oats is considered as the feeding crop?

2.What traits of oats plants comprise the variety signs of varieties?

3.0n what traits have to pay attention the breeders to enhance the
productivity of varieties?

Glossary: strong- kpemnkass —Mycraxkam; erect standing- mpsmocTosiias-
TUK TypyBuu; compressed - ruotHas- 3u4; half spread- nmony packuaucras-spum
tapkok; sharp ended- octpo koneunas- yTkup ywim, there is legula on the base of
leaf- nmeeT s3bI90K B OCHOBE JMCTa- Oapr acocuaa TWiIdack Oop; concave shape-
dopma Bormyras-uykkan maki; prolonged or spindled - mpomonrosaras wim
BEPETCHOBUIHAS- Y3YHYOK Ba TYKMOK; oblong furrow- npononbsHas Goposna-
y3yHacura apuk; grain shattering- oceimaeMocTh 3epHa-IOH TYKWJITyBYAHJIHIH,
focused on the strengthening and flexibility of stalks- cocpemoroumBaroTcst Ha
YKPCIUVICHUHA W 3JIACTUYHOCTH CT€6JI}I-MYCTaXKaMJIaHI/IIHI/I Ba OIHJIYBUYAHIIUTHUTIA
9BTUOOP KapaTwiaau; MOre moist response- Oosiee BIAroOOMBOS-HAM CeEBap;
from tuber setting up to panicle establishment- ot TpyOkooOpa3oBanus [0
METENKOBaHMS-HAllYa XOCHJ KWJITaHHJaH pyBak makutanradwda; hard soluble-

TPYIHOPACTBOPUMBIN- KUWWH dPUNIATAH.
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12-laboratory training.
Study of variety characteristics, valuable farm traits and biologic features of
triticale varieties.

Triticale had artificially been created as a hybrid plant between wheat and
rye by the scientists and has been entered in the history of the XX century (Au Xe
Cynr and others, 2017).

The part “triti” in the name of triticale was taken from Latin name of wheat
and “cale” from Latin name of rye, which in together mean the name of the newly
developed plant. For plant’s significance in the national economy it has became
one of the great achievements reached by the plant breeding in the last century
(photo 25).
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Photo 25. Plants of triticale at their spiking stage.
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The aim of the training. Study of the valuable traits and biological

attributes of triticale varieties is the aim of training.
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Teaching and laboratory appliances are needed. Teaching or methodical
manuals for practical and laboratory trainings of grain and grain-bean crops, state
register for agricultural crops, herbariums of plants and ears of triticale from
different varieties, lecture copy-books, literature on grain crops, tables on valuable
economical traits of triticale varieties, laboratory copy-books, pencils, eraser and
rulers.

Economically valuable traits of triticale varieties.

The varieties of Prag serebristiy, Tuyimly, Bakhodir, Mnogozerniy-2, Prag-1
and Uzor are grown in the irrigated agricultural lands of our republic.

Productivity is the main economical characteristic. Specially, its productivity
in regard to heredity is a complicated sign and hereby it depends upon the number
of plant’s spikes, size of the spike, the number of grains per spike and also the size
of every grain. In the evaluation of spike in comparison with parental plants of

wheat and rye, it is described as a little longer than wheat, and more heavy and
shorter than rye (photos below).
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Wheat spike Rye spike Triticale spike

On the differences of grains, the grain of triticale is longer than wheat, and is

too heavy, longer than rye and the appearances are dimmed than both (photos
below).
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Wheat grains Rye grains Triticale grains

Triticale is resistant to powdery mildew, lodging and other harmful stresses.
It is food, concentrated fodder and forage crop for farming.

The grain of triticale has a rich structure with albumin and lisin,
irreplaceable amino acids like triftofans. It contains protein of 3-4 % more than
wheat, on gluten it is equal to wheat but 2-4 % is more than rye but the quality is
slightly inferior. The grain of triticale in viewpoint of its reprocessing for bread
baking (by mixing with wheat flour), in getting ready of confectionary products
and beer brewing, in the preparation of combined fodder (or mixed fodder) for
livestock has an immense importance in the national economy. Harvested green
mass and produced silos of triticale have more superior digestive features (from 0.1
to 1.0%) than wheat and rye (photo 26).

Prag serebristiy. This variety of triticale has been developed by the
cooperation of Uzbek and Daghistan plant breeders. It was entered into the state
register for growing in all regions of the republic. The plants of this variety are
resistant to frosty temperatures of the winter.

The height of stalk reaches up to 140 — 150 cms. and has a good bushy
performance. Vegetation period is differentiated within of 178-183 days. The
weight of 1000 seeds equal to 49-50 gs. Productivity, on the cutting of green mass
makes of 302-305 c\ha, grain yield gives 38-41 c\ha. Hay yield productivity
consists of 64.3 c\ha.

1-task. Study of farm valuable characteristics of triticale varieties like
Tuyimly, Bakhodir, Mnogozerniy-2, Prag-1, Uzor and other recently developed
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varieties entered in the list of state register and rewriting them in copy books in the
order as above.

Biological attributes of triticale varieties.

The seeds start to grow at the temperature of 3-4°C and get speed in the
retaining seeds by the rising of temperature. Biological response to the temperature
varies depending upon the precocity of varieties and within 6-8 days it covers all

surface of the ground (photo 27).

Photo 26. Harvest of green mass in the fields of Pirag serebrictiy.

Bushing of triticale occurs in the 34-37 days after germination of its seeds.

Bushing depends on the plant stand density and accounts for 2 to 6 of normal
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Photo 27.  Germination of triticale seeds in the field condition.

bushes per plant. The bushing of plants starts in autumn and by the
withstanding at winter temperatures of -18 -20°C it completes the last bushing
stage in spring (photo 28).

Shooting stage starts in the days of 140, 145 after seed germination. And ear
forming gets started after 154 through163 days. The milky ripeness passes in the
days of 184 and 202. Waxy ripeness is observed in the days of 196 through 218.
The days of 206 through 225 are considered as the conclusion of full grain ripening

and will be an appropriate terms for grain harvesting.
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Photo 28. Fall bushing Spring bushing

2-task. Forecast the periods of developing stages of recently registered

triticale varieties by keeping into mind their biological features.
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Answer the questions:

1.What was the history of triticale developing?

2.What terms do content of farm valuable traits of triticale varieties?

3.What are the biological features of triticale?

4.What varieties have been recommended for planting by the last year
register?

Glossary: artificially- mckycctBeHHbIN- cyHMit; together means- o3HadaeT
BMecTe- Oupramukiga Oowngupanu; SPiking stage- ¢asa kojomieHHe- OOIIOKJIAI
naBpu; heavy-mnortHeii- iyroH; IS dimmed- mytHbIi- xupa; powdery mildew-
My4YHHUCTasi poca- yH myapunru; harmful stresses- BpemHble cTpecchl- 3apapiu
crpecnap; combined fodder (or mixed fodder)- kopma (WM KOMOMHMPOBAHHBIM
KOpM)- eM; an immense importance- Gosbllioe 3HAaYCHHE- KaTTa axamusT; frosty
temperatures-  MoOpo3HBIC ~ TeMIepaTypbl- My3Jail  Xapapotiapu;  bushy
performance- kycroBaHue- TyIUIaHUII; reSPONSe to- TpeboBaHUEe K YeMy HHOYIb-
tanmabu Humaraamp; t0 withstand- meperepnenme- kapmm typa oiuir; shooting
stage- (aza TpyOkoBaHHWe- Haiyajai JgaBpH; Waxy ripeness- BOCKOBas CIEI0CTh-
MyM THIIWIIM, an appropriate terms- onTuManbHBIE CPOKH- KyJail MyIIaTw;

forecast- mporuo3upoBath- Oamopat Ky, recently- HegaBHo- IKMH/A;
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13-laboratory training.
Study of farm valuable traits and biological properties of corn varieties and
hybrids.
Corn is one of the major grain and forage crops in the world agriculture and
it ranks third on its planted area, the first on the productivity and the second on the

gross harvest (photo 29).

Photo 29. Plantation of corn

The aim of the training. Study of the farm-valuable traits and biological
attributes of corn varieties and hybrids is the aim of this training.

Necessary literature and laboratory aids. Teaching and methodic manuals
for grain crops, table data for corn varieties and hybrids, herbariums prepared by
the help of corn cobs and plants, the last issue of state register of Uzbekistan on
agricultural crops, copy books for lecture and practical classes, pencils and erasers.

Productivity, precocity, grain quality, resistance to diseases and pests are
farm-valuable traits of corn.

Productivity of corn depends on the number of cobs per plant, size of a cob,
number of grains per cob and weight of 1000 grains. Today, a great interest is
being regenerated by the breeders to the creation of multi cob shapes of plants in

the increasing of productivity. This explained by the stable maintenance of cobs
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number growing and productivity of hybrids, in spite of the years with unfavorable
climatic conditions. Two, three and many cob accessions are existed among of
collection materials and broadened researches are executed by the breeders for
further enhancement of corn productivity (photo 30).

Precocity of corn has made possible to widening planting areas of farms to
produce grain and thereby in rapid accumulation and maturation of yield, and
provides them to radically enlarge the gross product.

Introduction of early and middle ripening hybrids to get silos leads to
improving of nutritious dignity of food for agricultural livestock. That is why,
along with accelerating of milk and wax maturation occurred early and plump

accumulation of dry substances in the texture of lives, stock and cobs.

Photo 30. The new, two cob strain of corn

The quality of corn grain is characterized by the insurance of carbon
availability (up to 65-70 %), albumin (up to 9-12 %), oil (up to 3-5 %) and ashes
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(up to 2 %) in the structure of grain for manufacturing of flour, fodder, starch and

other food products (bunch of photos 31).

The creation of hybrids with structural stabilized amino acids and improved
quality of protein is the most important trend of grain quality in today’s breeding.
Because, by the way of protein increasing up to 16-20 %, the decreasing of
valuable lisin and other amino acids in the structure of albumin is observed.

Corn is infected by more of 40 fungi, bacterial and virus nature disease
agents. The most destructive of them are powdery mildew, loose smut, mosaic leaf
and others. These diseases damage stocks, leaves and cobs of plants that cause of

entirely destroy of harvest (photos 32, 33).

Photo 32. A cob injured by powdery Photo 3. aes ifeted
mildew of corn mosaic leaf
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Corn suffers from attacks of more than 25 pests. From them corn or stock
butterfly and also corn aphis or corn leaf aphid are listed as the most injurious.
Caterpillar of corn butterfly damages the leaves, grain in the cobs, pith and nodes
of cobs. In the result of that the stocks break or lie down. By this not only
worsening or decreasing of crop quality but the results of technical harvest of crop
are also lowered. The aphids of corn or leaves slow down the whole development
of plants in the field. Decrease the efficacy of applied fertilizers to feed plants is

occurred. The harvested grain at the end of harvest presents inferiority and

inadequate quality (photos 34, 35).
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Photo . aages made by caterpillar
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Therefore, the goals of incorporation the genes controlling of complex
resistance to diseases and pests into genotype of newly developed hybrids posed
before the breeders, who were taking up with corn selection.

The varieties of Uzbekskaya zubovidnaya, Uzbekskaya -100, Kremnistiy
UzROS and hybrids Uzbekskaya 601 ESV, Karasuv 350 AMV and many others
were developed in various years and had been included into state register to plant
in the production.

Currently, in the state register (2017) can be seen two hybrids: Uzbekskiy
400 DR and Uzbekskiy 300 MV.

Uzbekskiy 400 DR is the bred hybrid by the Uzbek scientific experimental
station of corn and sorghum. It was recommended in 2009 for the growing in the
regions of the republic of Uzbekistan.
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A common hybrid. It belongs to the toothy type of corn. The height of plant
IS an average of 225-235 cm. Vegetation period is 109-112 days.

Weight of 1000 seeds is an average of 240,0-250,0 g. An average it yields of
60,0-65,0 c/ha. Grain output consists of 68,8%. Resistant to lodging.

Its damage from agricultural diseases and pests was not observed in the
years of trial.

Task 1. Prepare the information about corn damage made by the corn aphids
or leaf aphids’ and from other local pests and outcomes, achievements of breeders
in controlling them.

Task 2. Study of farm-valuable traits of the second hybrid Uzbekskiy 300
MYV, included into state register and to explain the difference from above listed
varieties and hybrids.

Biological attributes. Response to light is one of the biological attributes of
corn. In this point, corn reacts not on duration of the day but on the intensity of the
light. The crop is also responsive to heat. In spite of its tolerance to low
temperature (-2-3°C) at the time of initial development, its growth and
development are delayed in successive temperature conditions of 15°C. Contrarily,
along with the rising temperature by 45-50°C, the plants are also lagging behind in
their developments. On the response to humidity, corn is distinguished in its
various periods of growth. The highest response to humidity arises at 10-15 days
prior to panicle setting and continues up to period of milk grain maturity.

The scholars of the Tashkent state agrarian university are carrying out the
researches with the aim of study the responses of collection accessions to humidity
and light for optimizing them in the newly developed hybrids (photo 36).

Task 3. Investigate the biological responses of corn hybrids Uzbekskiy 400
DR and Uzbekskiy 300 MV by using of literature and experiment data.

Answer the questions:

1.Why are being grown mostly corn hybrids in the production?

2.What farm valuable traits are improved in the breeding of corn?
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3.In what purpose of hybridization is concluded the improving of biological

attributes?

direction of breeding and seed production of agricultural crops studies corn
hybridization in the experimental-research station of the Tashkent state
agrarian university (2017).

Glossary: Forage crop- ¢ypaxHblii KyJIbTyp- Xalllakk 3KHH; Qross harvest-
BaJIOBUI cOop- summm xocwit; plant cobs- mouaTku pacteHmii- YyCUMIIMK CyTallapu;
last issue- mocieaHMii BBIMYCK- OXUPrH COH; regenerates the great interest-
MOSIBJIICTCS OTPOMHBIM HMHTEpPEC- KaTTa KH3WKHUIN YHroTagd, Wwax maturity-
BOCKOBasi CO3pEBaHUsA- MyM mumwmin, ashes- 3omb- kym; powdery mildew-

MYYHHUCTast poca- YH LIYHPHUHT.
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14-laboratory training.
Study of corn subspecies.
Corn is an annual crop, American continent is guessed as its primary and
secondary native land. But, currently it has distributed to the continents of Asia,

Europe, Africa and its grain has become daily food for the people of many

countries (photo 37).

Photo 37. One of the favorite foods made from corn grain.

The aim of the training. Study of corn subspecies by the students is the aim
of this training.

Necessary training aids. Notebooks for the lecture classes of the subject,
methodic and teaching manuals for grain crops, scientific literature on the corn,
internet source, notebooks for laboratory classes, pencils, rulers and erasers.

Zea mays L. is the only domesticated species. 8 subspecies of the Zea mays
L. are existed:

Dent corn — Z. mays, ssp indentata Sturt.

Flint corn —Z. mays, ssp. indurate Sturt.
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Starchy corn — Z. mays, ssp. amylaceae Sturt.

Sweet corn — Z. mays, ssp. sacharata Sturt.

Pop-corn — Z. mays, ssp. everrta Sturt.

Waxy corn — Z. mays, ssp. ceratina Kulesh.

Pod corn — Z. mays, ssp. tunicate Sturt.

Starchy-sweet corn — Z. mays, ssp. amylessacharata Sturt.

The first five out of them have agricultural significance (photo 38). The
grown varieties and hybrids of corn are considered as the created from one of them

or by their participation at the breeding process.

Wiy
.".“.‘ »

."l'|l'

Pt ..
- - whe¥

AT

»

o
2.
.~
%
.
.
.
-

»
.
.
.
‘s
.
\
-
-
»
»
-
.
-
-
-
- .
-

v".'i"l -p"‘.l”” .".4‘

”

A LA

el T S S .
N e

)
s :
-

& o

-
.

=T
-

| — P
a
e
P

ARTRIEALE 1Y R S PP R TIA S TEE T

'.Hu,‘.nv‘vl"""l"‘.
PRARS o
L Al il T
" v
| e
5 Lt

u.\.‘wlt“t.'.c't.\\-.!\W.Q";l’ AN
L ]

AR

-
>
»
:

-
.

Fm
Ui

-
e
-
-
;-
-
-
-
.
.
-
-
-
-
-
-
-
-
-
-
-
.
-
-
-
-
-
-
-
-
-

_
»
.
-
.
.
.
.
-
-
.
»
-
-
.
.
»
-
-
.
.
-

.

'-1ll
v
UM
ob.
PR
N L
LSS
c“q A"
ol »
T

T

13305600
)

-
UL

"

"

Q
o 9
Photo 38. Cobs and grains of corn: 1- flint corn; 2-sta:rchy corn; 3-dént corn; 4-

pop-corn; 5-sweet corn.

15t work. The characteristics of subspecies are studied by drawing of lower
presented table and by its help on the base accepted traits (appendix 7). The
characteristics of varieties, cobs and grains of variety and hybrids pertaining to the
subspecies available from the deposits of laboratory are analyzed, examined the

results with the data of appendix 7 and write in needed columns of table 20.
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Table 20. The characteristics of corn subspecies and their varieties and
hybrids.

Corn
subspecies

Variety
or
hybrid

Appearance
of grains.

Pod
of
grain

Color
of
grain

Structure
of
endosperm

Starch
content
in
grain,
%.

Albumen
content
in grain,
%.

1.Dent
corn

2.Flint
corn

3.Starchy
corn

4.Sweet
corn

5.Pop-
corn

1%t task. To collect important information about breeding and seed

production of corn subspecies from internet and other sources.

Answer the question related to studied topic:

1.What do you know about the subspecies of waxy corn, pod corn and

starchy-sweet corn?

Glossary: Primary and secondary native land- mepBuuHas u BTOpHUYHAs

poJMHAa- OMpJIaMYM Ba MKKWJIaM4M BaTaHH, accepted traits- mpuHsITBIC TpU3HAKHU-

KoOyn KuiuHraH Oenrwmap; information- uapopmamus- mawirymoriap; pod of

grains- miIeHYaToOCTh 3€pPHA- JOHIAPHUHT MYCTIMIUTH; Starch- kpaxman- kpaxmai,

albumen- Genox- oxkcwuil.
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15-laboratory training.
Study of variety, farm valuable traits and biological properties of sorghum
varieties.

The aim of the training. Teaching the students the variety and farm
valuable traits and biological attributes of sorghum varieties is the main aim of the
training.

Necessary teaching aids. Lecture note books of students, text books and
manuals, placards, sorghum herbariums, registers, lab note books, pencils, rulers
and erasers.

Sorghum is one of the oldest growing crops in the world agriculture and

occupies the fifth place after wheat, rice, corn and barley (photo 40). According to

available

Photo 40. | ' One of the sorghum plntations

data, in the turn of the 20" century it was grown on the area of 140 thousand

hectares throughout the Uzbekistan and the productivity of grain makes 24-28
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centners per hectare. Currently, the planting area has considerably reduced. The
productivity of grain ranges around of 10 centners.

Order of Sorghum consists of 4, extensively growing species: S. vulgare
(common sorghum); S. chinense; S. cernum (sorghum) u S. sudanense (Sudan
grass).

Variety traits of sorghum varieties: height of plants, resistant to wind
affects, number of stalk nodes, number, shape and downy of leaves, shape, length
and color of panicle legs, shape, size and presence of grain capsules (photos 41,42)

1-work. The students analyze the variety traits of plant by using herbariums
and sorghum varieties stored at the laboratory on the base of above listed data, fill

up the drawn table in their note books with the eventual data (exemplary table 21).
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Table 21

Variety traits of sorghum varieties.

Analyze date:
Height | Broken Number | Number, | Shape, |Presence
Varieties of stalks, of nodes, | shape, color, |of

plants, unit unit. color of | length | capsules,

CM. \relatively. leaves. of shape, size

panicle |and color

of grain.
1.
2.
3.
4,
5.
6.
7.
8.

Farm valuable traits of sorghum varieties. Grain and forage (common),

panicle and other species of sorghum are existed in agriculture. Grain, silos, green

mass, hay and other feeding product diversities are produced from them to

agricultural cattle rising. The grain consists of 12-13% of protein, 70-75% of starch

and 3-5% of oil. 1kg grain is equal to 1.3 feeding units, and 1kg of silos is either

equal to 0.24 feeding units.

An accelerated development, multi-cutting, precocity, productivity and

presence of valuable feeding substances in the texture of grain are those, what have

been accumulated in sorghum is needed by the peasant from plants which has

extraordinary significance for farm either (photo 42).
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Photo 42. The seeds of sorghum diversities

On the precocity of sorghum, there are China’s sorghum dwarfs, grain
accessions with vegetation periods of 80-90 days (photo 43), which deserve as the
quality of important materials to breeding process. In the collections of the SRI of
plant growing there are selection diversities of sugar comprising forms with the
productivity making of 10 ton of grain, 60-70 ton of green mass per hectare and
22-29% of sugar content in the grain texture. The amount of albumin in the
structure of grain in some of the varieties gets up to 19.3% and at this, it contents 3
and more per cent of lisin, which is one of the irreplaceable amino acids. With such
of indexes the sorghum presents itself as the one of the incomparable forage crops
for animals in the farm. The variety diversities comprising useful substances for
the health of human are preferably grown by the people and extensively used the
seeds to consumption. But, the grain in the panicles of many varieties remain
without protection in the regard of birds attacks and it seems as easy getting to

them and this leads to lose of the most part of expected crop of grain. Therefore,
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this situation remains in the breeding one of the problems to be solved. Decision of
this problem promotes to use the farm valuable traits of sorghum more fully.

By the side of land users of our republic are being grown many varieties of
sorghum: Dualet, Dwarf Uzbekistan, Uzbekistan 5, Uzbekistan 18, Taskentskoye
belozernoye, Karabash, Oranjevoe 160 and many others.

Dualet. The bred variety of the scientific — research station of corn. It was
evolved by the crossing of hybrid population of local six month variety with dwarf
sample of sorghum Khigery.

Botany characteristics: the grains are white, without seed coat. Weight of
1000 seeds makes 30.0-32.0 g. The stalk is green and juicy. Height of plant makes
of 170.0 cm.

Panicle is like an egg shape, longer, dense, enlarged with length of 22.5-25.0 cm.

Agrobiological characteristics: the variety is middle ripening, vegetation
period consists of 125-130 days. Resistant to salinity and drought.

Farm characteristics: Productivity of grain gets about 55.0-60.0 centners per
hectare, yield of green mass makes 220.0-240.0 centners.

Since 2010 it has been included in state register for producing good grain
forage in the farms situated in all water deficit regions of Uzbekistan and the
republic of Karakalpakistan.

1-task. To make summarized material about farm-valuable traits of newly
regionized sorghum varieties.

2-task. By the help of the materials of summary to point out what seed in the
photo ... similar to what variety.

Biological attributes of sorghum: sorghum has an extraordinary resistance
to heat, drought and to soil salinity. Response of sorghum to warm weather is
dominated compared to millet and corn. Because, it is lost at the temperature of -2
-3°C. The seeds require the temperatures: to germinate 12 -16 °C, optimal
temperatures of 14 -15 °C at the time of blooming and 20 -35 °C for getting
maturity. The sum of active temperature for vegetation makes 2250 - 2500 °C.

Response of the varieties to day light consists of: on the early ripening varieties 90-
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105, middle ripening -106-120. On the biology of blooming, sorghum belongs to
cross-pollinating plants.

Sorghum may be easily grown in the extensive dry farming areas of the
republic. Transpiration coefficient of which makes 150 — 200. Its persistence to
retain green color of leaves at the time of entire maturity is an another possibility.

Sorghum presents a great potential to regions of the republic subjected to
soil salinity. It demonstrates persistence to the soil condition of salt concentration
up to 0,6-0,8 % (photo 43).

Photo 43. Farmer Achilov Safar in the farm of Chuly Gulistan, Zarbdor
district Djizzakh region inspects the persistence of sorghum diversities to
indigenous saline conditions (2017).
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3-task. Define biological attributes of newly developed sorghum varieties by
using breeding and seed production materials. On the base of identified biological

attributes to forecast the probable regions of their extension in the future.

Questions:
1.What kinds of sorghum are grown in Uzbekistan?
2.What is the difference of sudan grass from common sorghum?

3.What problems are facing to sorghum selection and seed production?

Glossary: manuals- mocobus - xyianmainap; ancient species- crapuHHBIC
BUJBI — KaguMru Typaap; number of nodes- xomuvecTBO Mexayy3inus — OYFUH
opanury; length of panicle legs- nmna HOXKM MeTENKH- pYBaK 0€KYACH Y3yHIIUTH;
availability of capsules- nannume o6010uku — myctu 6opsury; forage- ¢ypaxkHsie
- xamaky; gets up to- moxomut mo - .. raga; incomparable- HecpaBHUMBIH -
TeHrcu3; Cross-pollinating- mepexkpecTHO-OMBUIALIMI — 4YeTHAaH YaHTJIAHYBYH,

persistence- aganTanusa- MOC KEJIUIIIH.
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16-laboratory training.
Study of variety characteristics and farm valuable traits, biological properties
of rye varieties.
Common rye is cultivated plant, it is grown mainly in Northern hemisphere.

There are winter and spring diversities of rye (photo 44).
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Photo 44 Appearance of rye

field.

Germany, Russia and Poland are leading on the growing of rye. In 2011-

2016 in the share of these three countries made of 60 to 68% of the world’s
production (table 22).

Table 22 Rye production in the years (data from FAO), thousand tons.

Countries 1985 1995 2005 2013 2016
Germany - 4521 2812 4689 3174
Russia - 4098 3628 3360 2541
Poland 7600 6288 3404 3360 2200

The aim of the training. Teaching the students about origin, grade, farm

valuable traits and biological properties of rye varieties is the aim of this training.
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Necessary teaching aids and appliances. Literature on the breeding and
seed production of grain crops, teaching and visual aids for practical and laboratory
trainings, the map of centers of cultivated crops’ origin, summaries on lecture and
lab trainings, herbariums made by plants of rye varieties, seed samples from
varieties of rye, pencils, erasers and rulers.

Only one variety of Vakhshskaya 116 (photo 45) has been registered in the
state register to plant in the agricultural fields of the republic. This variety was

released

oto 45. | Field planéd toevrity of thssayz; 116.
in the Vakhsh department of the Tadjik Scientific Research Institute of
Farming, through pollination of wild rye 7323 and winter rye of Bernub 9939 with
multiple selection and repeated individual selection in the succeeding generations
at the breeding process.
The authors of the variety are N.S.Parishkura, M.K.Zarshikov, N.V.Livov

and M.Rakhmanov. It was included into state register in 1983 to plant in the

irrigated lands for intermediate crop to produce green forage.
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Variety belongs to plant diversity of vulgare. Plant canopy is erect, branches
are amply developed, height of bush reaches to 76-110 cm, and tight. Color of
leaves is green, the spots absent on the leaves. Color of ear is white, prismatic, the
length of ear is 14-20 cm. Awn of ear is white, it grows straight, its length is 3 cm.
Glumes of ear are like an arrow with the length of 10 mm. The grains have light-
brown color with mean length with smooth basic of grain, weight of 1000 grains
makes of 18,0-20,0 g.

Origin of intensive varieties as Kalinka, Lota, Biruza, Kharkovskaya-60,
Saratovskaya 4, Tatarskaya 6, Sarataovskaya 7 and other tetraploid varieties like
Pukhovchenko, Veresen, Zavel-2 is closely integrated with species of S.cereale L.
Some of desirable genes from other species diversities were used in the breeding
process for creating them.

1 task. By the help of literature to collect data on breeding significances of
varieties and 6 species of rye which had not been mentioned in this text.

Variety traits of rye varieties. The next morphological characteristics are
used to differentiate one variety from another variety of rye: the shape of canopy,

height, shape of leaf, presence of spot on the surface of leaves. The shape of ear is

prismatic which easily narrowing up to top with ellipsoid form (collection of

length of the ear is up to 8 cm, it considers as short, the mean is from 8 to 12
cm and in the case where the length of ear longer than 12 cm, such variety is called
as a long ear rye.

Closely packed ear (number of ears in 10 cm). Presence of 32-35 ears in one
ear refers as thinned, a mean at 36-39 and 40 to more is called as variety with

closely packed ear.
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The awns may be short, at mean length and longer. It is short, when its
length is at least of 1 cm, a mean — 1-3 cm and longer 3 cm — a long awn variety.

The state of awns is being as brittle, rude-strong and tender and also joined
to ear, half — bended or bended by the side.

Color of grains may be yellow, bluish and brown (take a look at collection of
photos 46-49).

Length, inner and appearance of grain. Length of grain (it is longer if the
length of grain is longer than 8 mm), mean (7-8 mm) and short (less than 7 mm);
size of grain (weight of 1000 seeds): enlarged (more 25 g.), mean size (20-25 g)
and small (less than 25 g) appearance of grain- lasted (the length of grain is up to
3.3 in comparison to plumpness) and prolonged (the length of grain is 3.3 time
longer than filling of grain).

On the inner appearance of grain the grain may be mealy, semi-glass and
glassy.

On the state of grain coupling with flowering lemma (photo 46). In some of
varieties, flowering lemma of grain couples with grain and in others on the
contrary. Such phenomenon signifies that the variety has resistance to shattering of
grain or grain shedding.

The varieties of rye also vary from presence or absence of pappus on the
grain top.

Farm valuable traits of rye varieties. Rye is the second bread crop in

many countries of the world (photo 50).

4 = ‘\ .
Photo 50. Bread baked from rye flour.
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Bread baked from the rye flour is distinguished for its high calorie,
nutritiousness and attractive taste. The albumin in the grain has a high value, rich
in irreplaceable amino acids. In its structure it has the vitamins containing of group
as A, C, E and V. A 100 gram of product from rye grain consists of 13.7 g water,
8.8 g albumin, 1.7 g fats, 60.7 g carbons, 13.2 g nutritious fiber and 1.9 g mineral
substances.

Hay and grain are used as the forage for feeding of agricultural animals in
the animal farms (photo 51). Rye grains are considered as lisin saturated and for
this

reason it is used as the supplement at the preparation of combined nutritious
fodder in the livestock production.

2-task. By the help of internet prepare the information material about
another manufactures producing from plants and grain of rye.

Biological attributes of rye varieties. Rye is also passes through those
phonological phases of development as wheat in own ontogenesis. The plants of
rye are growing 1-2 days earlier than wheat in the similar condition of growing. On
the tillering either it forestalls on 1-2 days. The development of tiller nodes is also
built closely (1.7-2.5 cm) to soil than wheat and frequently sets a plant with two or
three nodes. The tillering on the rye usually takes place in the fall. In the spring at
its 18-20 days, after snow melting begins tuber setting, and via 40-50 days it forms
ears. Blooming begins after 7-12 days of ear formation (on the wheat it begins after
4-5 days) and prolongs up to 7-9 days. The milk maturity takes beginning in 10-14
days after blooming and lasts for 8-10 days. Via 2 months after ear setting the rye
ripens.

The grains of rye have prolonged period of ripening (vernalization). That is
why, rye frequently grows on the spikes.

Rye has less response to soil conditions than wheat. Because of its more

developed
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Photo 51.

roots they able to get deeper of 1.5 and 2 meters. And also has a least
sensitiveness to soil acidity.

In comparison to other cereals, rye is a more cold resistant plant (photo 52).
At the time of tillering it withstands to 19-23°C of winter colds. The seeds take
their sprouting even at the temperature of 0.5-2.0°C. At just of starting of winter it
completes its vegetation. Resumes it again by the coming of spring days with the
temperature 3-4°C.

Total active temperatures for its growth are: for early ripening varieties
1000-1700, for middle ripening 1200-1800 and for late ripening varieties made of
1300-1850°C.

Rye prefers moisture, at the time of germination, it requires to soak up 50-70
% from its weight. Traspiration coefficient is equal to 400.

Response of rye to water at the time of vegetation grows since the moment
of transfer from tuber formation to heading stage.

Rye belongs to the group of cross pollination crops.
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3-task. By using information from internet and literatures supplement own

summaries on the description of biological attributes of rye.

e

o 28 e

 of 1 --

Photo 52. . ‘ Ryé at its over winter time.

The questions:

1.Why the breeding of rye and its growing in our republic are not developed
in comparison with other crops?

2.What state has the seed production of rye in the republic?

Glossary: in Northern hemisphere - ceBepHoe momnymapue - IIUMOIHNA IPUM
keHriauk; world’s production - MupoBOe TPOU3BOACTBO — OyTYH nyHE WIuLIad
yukapuiy; teaching and visual aids - yueOHble ¥ HarIsAHBIE TOCOOHS — YKYB Ba
HaMyHaBUI KyJutaHmanap; centers of genetic origin - HmeHTPH TEHETHYECKOTO
NPOMCXOXKACHUS — TCHETHK KelnO YMKWMI Mapkasmapu;, only one - oaud
CIMHCTBCHHBIM COpT — Owurra sroHa HaB, farming - 3emuienenpueckuii —
JNeXKOHYMIMK; intermediate Crop - mpoMmexyTodHasl KyJIbTypa — OPaJUK SKHHH;
closely packed ear - mpuBuTOi K KOJOCY — JOH OOIINOKYacWra EmuINraH; IS
considered - cuuraercs — cananaau; prolonged - npoaennsie — keHrpok; longer -
yIUTMHEHHBIC — JKy/Ia y3yH XoJiaTiapu; INNer appearance - mornepeyHoe CCUCHUE —

KyHIaxanr kecumu; absorb or soaking up - BnuThIBaHNWE — HAMHUA CHHTMPHILIN.
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17-laboratory training.
Study of variety grade, farm valuable traits and biological attributes of millet
varieties.
Millet is grown mainly for getting grain, which is incomparable fodder in the
poultry and pig farming (photo 53).

Gruel prepared out of cereals is characterized with its high excellent taste

and nutritiousness (or food value) at the people’s consuming.

Photo 53. | Te pat of miIItarit

More than 50 varieties of millet are existing and successfully grown in the
broadened fields of the ICS (Independent Commonwealth States).

The varieties of millet have not been developed in Uzbekistan. The Russian
variety of Saratovskoye 853 is planted in the farms. This variety was regionized to
grow in the watering and rain fed conditions.

The aim of the training. The aim of the training is to study by the students
about the variety grade, farm valuable traits and biological attributes of millet

varieties.
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Necessary training aids. The literature dedicated to the plants of millet,
teaching manuals for conducting laboratory classes on the subject of field, grain
and grain-bean crops, herbariums seeds and plants out of millet varieties.

Variety grade traits of millet varieties consist of:

- shape of plant stalks (photo 53);

-shape of leaves and downy of leaves;

-shape of tassel (or panicle) and bent;

Photo 54, 55 and 56. The grains of millet.

1%t task. The plant herbariums of millet varieties are analyze over their
variety grade traits. The outcomes of analysis are examined with the characteristics
of varieties (practical training of 18 in the teaching manual for practical trainings
of field crops). The inferences about variety grade of millet varieties will be done
on the base of examination.

Millet is grown in the conditions of Uzbekistan as the basic and successive
(or replicated) crop. In the agrarian industry it has the significance of getting two
yields of grain a year. Beside this, the little planting rate, precocity and
phenomenon to short day are its farm valuable traits and they facilitate to rise this
crop’s worth (or dignity).

The diversities of preparing meals in the cookery out of millet gruel are
popular among customers for its unique on the taste and food value.

Alcohol is separated out of millet gruel and added starch, at this the starch of
millet is converted into sugar more quickly than rice starch.

Hey of millet fits for feeding of agricultural animals and grain has
incomparable importance for the development of pig and poultry farming.
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The precocity of millet plants makes of 50 to 120 days. This is why, it
considers as the major to peasant within farm valuable traits of millet.

The biological attributes of millet connected with its plants warm favor.
The seeds of millet start to germinate at the soil temperature of 8-10°C. Biological
requirement of plants to active physiological development consists of:
temperatures at the tillering 18°C, making of panicle 20°C and at the time of
ripening 21°C.

The pores of leaves present one of the biological attributes, that is —
resistance to hot. In the result of that they provide the normal course of
physiological processes, even at the temperature of 38-40.

The nature of short day plant is the other biological attribute of millet. It
characterized by the ability of too much fruitfully using of soil in the second half of
the year, in the fall conditions of the harvesting year.

Tolerance of millet to soil salinity is the another attribute of millet.
Hereinafter, millet is considered as the most suitable crop in the relatively difficult
soil and water provisioned conditions of agriculture.

Using of millet as one of the basic crops after winter wheat in the soil
conditions of Syrdaria and Djizakh regions has a great economical significance.

Tolerance to drought also is considered a great economical importance
between biological attributes of millet. This attribute of millet associated with
transpiration coefficient, which is equal to 200-250. Owing to which, the
considerable damage is not observed in the conditions of drought. One more rare
attribute of millet is its grain ripening from top to down on the panicle.

2"d task. Learn the attribute of millet varieties’ resistance to diseases and
pests from found information in the result of working with internet and scientific
researches.

Answer the questions related to the studied topic:

1.Approximately, at what variety grades were the millet varieties analyzed

by you?
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2.What farm valuable trait is considered as the basic one for your industrial
condition?

3.Has the downy or hairless of leaves connection with the biological
attributes?

Glossary: In comparable fodder- necpaBHUMBIIT KOpM — TeHrcu3 eMm; taste
and food value- Bkyc u nmuTaTebHOCTh — TabMH Ba TyhnMaury; broadened fields-
IIMPOKHUE TTOJISI — KeHT Jananap; variety grade- coptHocts - HaBnopiuk; downy of
leaves- omyIeHHOCTh JUCThEB — OapriapHMHr Tykimiaurd, basic and successive-
OCHOBHAsI M TIOBTOPHAsI KYJIbTypa — OCOCHI Ba TaKpOPHUH dKUH; bent- n30ruyTocTh
(nmm HakIIOHHOCTH) - srmryB4aniauk; diversities of food- pasHoBugHOCTE THINN-
OBKaT TypJjapu; UNique- yHUKaIbHOCTb- HOEOIMru; pores of leaves- yctbuia

JHMCThEB- Oapriiap oruzuanapw; tolerance- BEBIHOCIUBOCTh- OapIONUIATH.
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18-laboratory training.
Study of variety grade, farm valuable traits and biological attributes of
rice varieties.
Polished rice is a product cleaned from peel of paddy rice which has become
the main meal staff of two third part of world’s people. Therefore, the importance

of this crop in agriculture ranked second after wheat (photo 57).
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Photo 57. Appearance of one of rice plantations.

For the full satisfaction of the need of world’s people to the rice it is
required to develop by breeders the new high productive rice varieties. Abundance
and quality of produced rice mostly depend upon variety grade, farm traits and
biological attributes of planting varieties.

The aim of the training. The students investigate variety grade, farm
valuable traits and biological attributes of rice varieties at the time of class.

Necessary training aids. Literature dedicated to rice plant, internet source,
teaching manual for conducting of lab trainings on the subject of selection and seed
production of grain and grain-bean crops and laboratory copy books.

Below listed traits pertain to variety grade traits of rice varieties:
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1.Panicle state — may be straight dense, like a straight panicle, dense bent,
bent panicle (photo 58).

2.Density of panicle — thin (up to 3,2 spikelet arranged per centimeter of
panicle), mean (up to 3,3-4,3), dense (from 4,4-5,4) and too dense (more than 5,5).

3.Length of panicle (photo 58) — short (if the length from lower node up to

Photo 58 and 59. Panicles and grains of rice plant.

4.Downy or hairless of beneath panicle modules.

5.Grains — enlarged, mean, small, elongated and circled.

6.Color of spikelet glume — hey-yellow, red, brown, black and violet.

7.Peel of grain — little (residue of ear and flowering glume is less than 18%),
mean (up to 18-20%) and much (more than 20%).

8.Color of modules of stalk — light-green, red, violet and black.

9.Availability of own — owned, without own and half owned.

Spikes of half owned varieties have 10-15 mm apophysis.

10.Color of grains - the grains of regionized varieties are usually white, at
times may be red, brown, light-yellow and in other colors (photo 59).

1%t task. By using the characteristics of rice varieties and plant herbariums in
depository of the laboratory to investigate variety grade traits through analyzing
them over above listed order.

Precocity, fruitful tillering, weight of 1000 grain, shape and amount of

kernel are pertain to farm valuable traits of rice.
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The creation of dwarf varieties has a great significance in the securing of
precocity. Vegetation period of 130-140 days is considered as the optimum for our
conditions.

Fruitful tillering is necessary to develop the varieties having 3, 4 side
branches beside their basic panicles, ripening simultaneously with basic ones
(photo 60).
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Photo 60. One of the rice varieties with basic panicle and 3, 4 side branches.

Circle shaped grain (relation between length and across is 1,6-2) varieties
usually are high productive. The amount of kernel in them makes of 85-95%,
cereals output is 70-71%. Length grain (relation of length to across is equal to 2,2-
3) varieties indicate lower yields. Here, the amount of kernel is 80-85% and the
output of cereals is equal to 66-68%.

Productivity, resistance of stalks to lodging, resistance to diseases and pests
are biological attributes of rice.

The productivity of rice is provided by the number of plants per unit of area,
amount of fruitful bushes and yield of panicle.
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Yield of panicle depends upon length, density, number of grains and weight
of 1000 grains. Here, grain-enlarged and thinned peel of grain have a mighty
importance for farmers.

Resistance of stalks to lodging. This attribute of rice is identified by three
factors: strength of stalks, height and weight of panicles. The first two are decided
by the breeders through releasing of dwarf varieties. These kind of varieties are
occupied about 25% of the world area planted under rice. The variety of Uzbekskiy
5 either involved in such kind of varieties.

Annually, 10% of harvested crop is lost by the reasons of plant diseases.
Priculyorious is the most injurious of them.

Rice fly, rice midge out of pest and others cause significant damage on the
losing and worsening the quality of crop. The creation of varieties resistant to
diseases and pests is remaining one of the problems standing before breeders and
seed producers. At this, widely using of world gene pool of rice with attributes of
resistance is specially emphasized.

2" task. To get acquainted with variety characteristics of rice and determine
the extent of correspondence of varieties over required farm valuable traits and
biological attributes.

Answer the questions related to above considered theme:

1.What farm valuable traits consist of variety grade traits of rice?

2.What kind of tires are existed between farm valuable traits and biological
attributes.

Glossary: Peel of rice grain- menyxa Imajabl- IIOJAM JOHH KOOWFU;
abundance- obuibHOCTB- MyILTHTH; dense- rwIoTHbIA- 3u4; Module- y3en- OVFuH;
node wmexnoysnue- OyruH opanuru; residue of spikelet- ocratkum kosocka-
Oomrokya koaauru; listed order- nepeuncieHHOM TOpsiAKe- caHA® YTHITaH
taptuOma; output of cereals- Beixonm kpymbl- Epma ymkuimu; amount of kernel-
KOJIMYECTBO sijpa- Maru3 MHUKaopu; unite of area- emuuuma riomaad- ManjaoH

oupsuru; world gene pool- mupoBoit reHohOHI- TyHE TeH 3aXHpacH.
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19-laboratory training.
Study of variety grade, farm valuable traits and biological attributes of
Lucerne.

Animal husbandry has also been developed in our agriculture. For enhancing
productivity of hey - fodder grass varieties and multiply diversity of
manufacturing forages from them increasing of getting products from stock
breeding and improving their quality have been foreseen. Lucerne is the very
important crop within hey-forage crop (photo 61). The fully assimilation of variety

grade, farm valuable

. x’,. Ys S sy ’
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Photo 61. One of the fields pland to Lucerne.

traits and biological attributes of varieties by the scholars and specialists of
this field is required for efficiently using of Lucerne varieties.

The purpose of the training. The students at the class firm their
knowledge on variety grade, farm valuable signs and biological attributes of
Lucerne.

Necessary materials to carry out the training. Teaching manuals for

conducting lab trainings on the subjects selection and seed production of grain,
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grain-bean and field crops, the characteristics of Lucerne varieties, herbariums on
the plants of Lucerne varieties, literature, summaries of lecture classes, laboratory

notebooks, scales for weighing of seeds, pencils and erasers.

Variety grade signs of Lucerne varieties:

-height of plants, form of branching, state of height;

- extent of hairiness of stalks and branches;

-size of leaves, color and coggedness(photo 62);

-color of flower, size of flower bract and color (photo 63);
-form of cluster, size and spiral form of bean;

-color of matured bean (photo 64);

-size of seed, form and color (photo 65).

X,

| ot , , 6and 65. Leaves, flowers, beans and eeds of Lucerne.

1%t task. To analyze herbarium binds of Lucerne variety plants on variety
grade traits. To compare the outcomes of analysis with the traits has been
presented in the characteristics of Lucerne varieties in the 31% practical training of
the teaching manual on the subject of selection and seed production of field crops.

Farm valuable traits of Lucerne. Lucerne is the most valuable crop among
perennial fodder grasses. Its importance in the national and agricultural industry is
explained by large number of products gained from Lucerne. Various methods in
the medicine on the getting of drugs from plants of Lucerne to protect health of

people have been worked out by the scientists (photos 66, 67). Green feeding mass,
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Photo 6, 67 and 68. Product diversity taken from Lcrne plants.

hay (photo 68), breaket, vitamin flour and other kinds of forages are
produced for livestock production. Above mentioned fodder products are easily
digested in the organisms of animals. These products provide animals all year
round with nutritious feeding. All necessary ingredients for ensuring food value of
animal fodder are available in the composition of Lucerne products (table 23).

Lucerne is an irreplaceable crop in agriculture as rotation crop for other
crops. Lucerne retains the soil from water and wind erosion. It provides the soil
with humus. The nitrogen bacterial tubers disposed in the roots of Lucerne
accumulate the atmospheric nitrogen in the structure of soil and by this way they
improve the fertility of soil which has made it possible to radically increase the

productivity of agricultural crops.

Table 23 Food value of Lucerne (the data of D.L.Abdukarimov, 2007).

Products In the composition of 100 kg Consume-
Digesting | Unit of | Calcium, | Phosphorus, | Protein, | without
protein, food kg. kg. gram resi
kg. value, due
kg. , %.
Green 4.8 21 0.78 0.80 6.5 92.6
mass
Hey 11.6 49 0.77 0.22 4.5 95.0
Lucerne 22.8 73 0.17 12.0 100.0
flour

Biological attributes of Lucerne. The attribute of Lucerne productivity

depends upon soil moisture. That is why, Lucerne is considered as a water
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preferable crop and biological response to water is satisfied in the condition of
accumulation of 280-350 mm precipitation. In the similar conditions of growing,
Lucerne produces stable yields during the course of several years. In the conditions
of 350-400 mm and more precipitation, Lucerne produces high and stable yields
for many years.

Due to Lucerne‘s relative resistance to drought and salinity it is planted in
all lands of Uzbekistan with different soil and climatic conditions and so promotes
the development of agriculture.

3" task. Recopy in the lab notebooks the numerical data about resistance of

Lucerne to salinity and cold from literature and lecture materials.

Answer the questions related to studied materials:

1.What traits of Lucerne are considered as the variety grade traits of
varieties?

2.What do you know about farm valuable traits of Lucerne?

3.0n the base of what Lucerne has resistance to salinity, drought and cold?

Glossary: Hey- fodder grass- ceHO-KOPMOBBIX TpaB- COMOH Ba 3M VTH,
efficiency using- s dekxTrBHOE Hcoab30BaHKue- caMapaiu Goigananunr; to firm
their knowledge- 3akpemiaTh CBOM 3HaHWA- ¥3 OWIMMIIAPUHHM MYCTaxKaMJIalll;
form of cluster- ¢popma conpeTus- Tyrrya makiau; beans- 600bI- qykkakiaap; large
number of various products- MHOXECTBO Pa3IUYHBIX MPOAYKTOB- KYITIHIUK TYPJIH
TyMaH Maxcynotiap; humus- nepernoii- ynpunau; radically- kopenasim o6pazom-

TyOllaH (papKiiaHyBYH.
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20-laboratory training.
Study of variety grade, farm valuable traits and biological attributes of chick
pea.
Chick pea is specially appreciated among bean bearing crops and it is used
in various aims of national economy (photo 69). In most cases it is used as food
products. In particular, light colored grain variety species are grown for producing

food staffs, and dark colored grain ones for feeding of agricultural animals.

o

a

' One of

| Phto 69. th ielsplanted undr chick pea.

The purpose of the training. The main aim of conducting this training is to
improve the knowledge and practical skills of students on variety grade, economic
valuable signs and biological attributes of chick pea varieties.

Necessary training aids. Various kinds of herbariums of chick pea plant
available in the depository of the chair, summaries of students on manufacturing
practices, internet source and other training and visual aids for lab trainings.
Variety grade traits of chick pea varieties are:

-plant height;
-shape of canopy, shape of stem (photo 70);

-complication of leaf, hairiness and arrangement order of leaves;
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-state of leaf stalk, shape and number of stipules;

-generative parts of flower (photo 71);

-shape of beans, size, length (photo 72);

-disposition of the first bean;

-the number of grains in bean, color and plumpness of bean;

-shape of grains, color and sizes (photo 73).

15t work. The students by the instruction of the teacher select herbariums of
chick pea varieties and analyze variety grade traits on the above listed order. The

outcomes of the analyses are exhibited as the view of reports.

\ 2 o & " r +
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Photos 70, 71, 72 and 73. Variet rade traits of chick pea.

Farm valuable signs of chick pea are characterized by the advantage in its
growing it in agriculture and also by consuming demand to its products in national
economy.

Early ripening of every crop species is the source of many opportunities in
agriculture which attracts attention of peasants and industrial manufacturers.
Vegetation period of chick pea is various. Early ripening varieties are matured for
65 days. Middle ripening varieties require 70-85 days. While at late ripening
varieties their vegetation period accounts for 100, 110 days. Peasants depending on
possibilities of their fields select one of above mentioned varieties and use
conditions of farming. It is known that there exist everywhere reigning of
biological law of inverse correlation between earliness and productivity. Besides,
there is an increasing opportunity of selecting from diversities of above listed
varieties in regard the conditions of agriculture of northern, steppe, hill sides,

irrigation, rain fed and southern regions.
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Fitness of chick pea to mechanical harvesting of crop is the another farm

valuable trait of chick pea for peasant (photo 74).
—_-— —

¥ 43 =

R

b
.“-(
’

& -

LN AR A
B
v','

g .)A"*

- A
v
-

At~

Phot 74. Chlck peahavestlng by mecanlcal means.

Biological attributes of chick pea. Chick pea plant is one of the most cold
resistant plant among legumes. It is also has a great importance for our agriculture.
It gives a chance to overcome the problems in case of arising of cold in early
spring in foot hill regions which maintains a stable planned yield. From plant
breeding point of view, the representatives of Mediterranean and desert ecological
groups have the most resistance to cold and considered as the initial materials to
improve the local chick pea varieties.

Resistance of plants to the diseases is the next farm valuable traits of
growing crops. Chick pea also has a specific diseases and resistance to them is
highly evaluated by peasants and plant breeders. Unfortunately, chick pea is
severely infected by ascochitosis. Symptoms of infection of chick pea with this
disease are emerging of yellow or black spots on leaves and branches of chick pea
plants. Depending on disease intensity grains do not develop in beans. The
varieties of steppe group and particularly Kubanskiy are breeding materials which

are highly resistant to this disease. Besides this disease, chick pea is also infected
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by fusarial wilt. In these cases, varieties resistant to this disease, also come to help
to peasants.

The best feature of chick pea is non-breaking of beans at the time of
maturity. Such varieties as: Kubanskiy 16, Sredneasiatskiy 400, Kievskiy 120,
Uzbekistan 8 and others possessing by such properties are not only good breeding
material but also they enhance harvesting efficiency of grown crop.

Nutritiousness of chick pea products as for people and so for agricultural
animals also has a great importance. Rich content of protein in the structure of
grain does not give in other bean bearing crops. Protein in the amount of 18-32 %
in the structure of chick pea grain contents such amino acids as lisin, arginin,
gistidin, tirasin, sistein and others essential for improving activities of men’s and
animal’s organisms.

1%t task. By using of internet to investigate farm valuable traits and
biological attributes of new chick pea varieties. Select suitable varieties adaptable
to own regions.

Answer the questions related to the text:

1.What kind of grains has chick pea?

2.Why variety grade and farm valuable traits of chick pea are studied?

3.How the biological attributes are characterized?

Glossary: Form of canopy and stem- ¢gopma kycra u ctedmns- TyO Ba mos
mrakym; complication, hairiness and arrangement order- cioXHOCTb, OIYIIEHHOCTD
U TOPSZOK PACIOJIOKCHHS JINCThEB- OapTIIApHUHT MYpPaKKaOJWTH, TYKJIWINTH Ba
xoimammum TapTrou; state of leaf stalk, form and number of stipules- coctosinue
yepernika, ¢popMa U KOJIMYECTBO NPWINCTHUKOB- OAHIUHUHT XOJlaTh, €H OaprHUHT
II1akJIy Ba conu; generative parts of flower- remeparuBHbIC YacTH BETKA- T'YJIHUHT
reHepaTuB Kucmu; Size, length of bean- kpymHoCcTh, JyTMHA 000a- JTYKKArWMHHHT
kattanury, y3yniaury; disposition of the first bean- mectononoxenue mepBoro
000a- OwpuHUM AykkakHUHT >xoiu; number, color and plumpness of bean-

KOJIMYECTBO 3€pHA, IIBET, MOJTHOBECHOCTh 000a- MyKKakJaru JOH COHM, PaHTH Ba
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TYKJIWIATH; COnsuming demand- moTpeOuTeNnbCcKuid CHpOC- HCTEMOJ Taadw;
industrial manufacture- mepepabarbiBaromiasi MPOMBIIUIEHHOCTh- KalTa HIILIIAII

ca”oatu; Steppe, hill sides - cremHoit, epeArOpHBI- YY1, TOF OJI/IH.
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21-laboratory training.
Study of species variety grade, farm-valuable signs and biological
attributes of soya.
According to the data of literature, the growing of soya in Uzbekistan has

begun since 1930. It has come from China and the countries of Far East (photo 75).

Photo 75. T One of the plantatlons of soya

The purpose of the training. The students independently, using the
laboratory possibilities study variety grade, farm valuable characteristics and
biological attributes of soya.

Necessary training items. Literature, lecture summaries, internet source,
herbariums of soya variety plants, different grains of soya and laboratory devices
and scales.

The variety signs of the regionized varieties of soya are:

1.Color of flowers- white, yellow and others (photo 76).

2.Color of plants hairiness- white or yellow.

3.Shape of grain- circled, prolonged, egg shaped with nose (photo 77).

4.Color of grain- yellow, green, brown and others.
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5.Size of grain- 6 to 13 mm in the length, and 4 to 8.5 mm in the width.

6.Color of the beans’ tip - colorless, brown and black (photo 78).

7.Size, color and shape of leaves.

8.Height and shape of plants (photo 79).

1-task. By using of literature, herbariums of variety plants stored in the
laboratory to analyze their variety grade traits on the above listed order.

Soy is considered as an older ancient crop in agriculture of the world.
Availability of much albumin (35-52%), oil (12-27%) and various vitamins: A, B,
C, 1 and E and the deposits of active enzymes in the composition of grains are the

farm valuable signs of soya among bean bearing crops.

One of the farm-valuable sign o‘f soya is its palatable taste (photo 80).

v.‘fi

Photo 80. Vegetable oil extracted from the grains of soya.
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By the trait of precocity of soya (from 75 up to 200 days) is determined the
very enlarged planted area of soya among the oil bearing plants in the world.

The influence of natural selection for the development of super early
ripening forms of northern ecotypes is increased with the enlargement of planted
area. But in eastern latitude, vegetation period of plants of soya varieties is
considerable decreased with frequent rising of low-productive and dwarf plants.

According to data, super northern early ripening varieties of northern
ecotype are resistant to cold, blooming and formation of beans can take place at the
temperature of 14-16°C. The sum of active temperature at 2800-3500°C is required
for the eastern ecotypes (table 24).

Table 24 Classification of soya varieties depending on vegetation period
(Data by D.T.Abdukarimov., 2012).

Varieties Vegetation period, from | Sum of active
sprouts to maturity, days. | temperature, °C.
Super early At least 80 1700 and less
More early 81-90 1701-1900
Early 91-110 1901-2200
Mid- early 111-120 2201-2300
Mid-ripening 121-130 2301-2400
Mid- late 131-150 2401-2600
Late 151-160 2601-3000
More late 161-170 3001-3500
Super late More than 170 3500 and more

The parts of plants remaining after taking of yield serve as concentrated
fodder to feed agricultural animals.

The trait of plant height varies from 20 to 200 centimetres. At this, the
heights of regionized varieties distinguish at the limit of 60 to 180 centimetres. As
it is known, that productivity of grain and stalks depend on plant height. In this
time of situation, the farmers regarding to their possibility of time and field size for
planting prefer to select certain varieties.

Biological attributes of soya. Albumin structure of products represents

easily digested fraction (up to 94%). Having an enormous amount of irreplaceable

120




amino acids, in which the amino acid of lisin exceeds by 9 fold than in wheat, than
in chick pea for 2-3 fold and 2 fold in comparison with meat.

Three kinds of albumin content products are produced from soya grain on
industrial scale:

-70% of albumin content concentrates;

-isolates (up to 90% of protein) and

-products like meat products.

Oil of soya has more culinary properties on comparison with other oils of
plant origin. Because, it has physiological active and irreplaceable saturate amino
acids.

Soya is considered as the main oil plant in the world and annually produced
9 million tons of plant oil.

In correspondence of literary data, in about 62 countries of the world soya
are grown. For the last 20-25 years the area planted by soya has enlarged to 2.5
times.

One more farm valuable features of soya is the availability of tuber bacteria
in the texture of roots. They accumulate nitrogen from atmospheric air in the

quantity of 200-250 kilograms per hectare of soil (photo 81).

Photo 81. The tubers on the roots of soya plants.
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Plants of soya have attribute to be problem for breeding. That is associated
with shading of bean flowers (14-90%), seeds (up to 40%). According to literature
data, features of genotype, humidity scarcity, nutrition and influence of short day
are the reason of such tribute of soya. Among the regionized varieties it fluctuates
in the limit of 15 to 34%.

The top growing bud of plant has an attribute of the restrictor of plants’
vegetation period. Determinate and indeterminate forms of plants in an ending of
the top of plants with cluster or without it, provide precocity or plants late ripening.
The late ripening varieties usually are more productive.

2" task. To analyze farm valuable traits and biological attributes of genpool
diversities from literature and internet. On the base of outcomes to choose high
productive and suitable materials for our conditions.

Questions concerning to the theme:

1.How soya is differentiated from other grain-bean crops?

2.From what variety grade and far valuable traits of soya consists of?

3.What of that problematic attribute of soya can be solved in breeding and
seed production?

Glossary: It has come from- ona npunuia u3- y kaepaauaup keiras; color
of bean's tip- nBer xoHumka 000a- mykkak y4uwmHuWHT panrd; availability of an
enormous amount- Hajau4are OOJIBIIOrO KOJIMYECTBA- KaTTa MUKI0paa Oopiury; the
sum of active temperature- cymma akTUBHOW TeMIlepaTtypel- (aoi Xapopar
MUKIOpH; remaining parts- ocranbHble YacTH- KOJraH KucMJjapu; concentrated
fodder- koHIIEHTPUPOBAaHHBIA KOpPM- TYHHUMIIM 03yKa; varies from- Bapbupyer oT-
naH y3rapanu; differentiates in the limit of- pasiauuarorcs B mpeaenax- xojgaTiapaa
y3rapany; in this situation- B Takom coctosiHuu nen- Oy xonaraa; easily digesting
fraction- nerxo ycBamBaemble (GpaKIMU- CHTHJ Xa3M Oynaauran QpaKiius;
irreplaceable amino acid- He3aMEeHHUMBIX AMHHOKHMCIOT- ajMamITUpHO Oyamac
aMHHOKHUCIIOTaap; in comparison with meat- mo cpaBHEHHIO C MSCOM- TYIIT

Ounan Takkocianranga; in the industrial scale- B mpomeblnienHOM MaciTabe-
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canoat MuKEcua; plant origin- pacTUTETHLHOTO MPOUCXOXKICHHSI-YCUMITUKIAH Keb
ynkkaHrad; availability of tuber bacteria- mammume ki1yOeHBKOBBIX OakTepwuii-
TyryHak Oakrepusutapuunr Oopiuru; shading of flowers- omamenue nBeTkoB-
TYJUIApHUHT TYKWIumg, genotype features- ocoOCHHOCTH TeHOTHIIA- TEHOTHIT
xoccacu; humidity scarcity- HexBaTka BiIarM- HaM eTHIIMAaciurd; nutrition-
nuTaHue- o3ukmantupuir, determined and indeterminate- merepMUHAHTHBIC U HE
JICTePMUHAHTHBIC- aHMK Ba HOaHWK; plant tOp- KOHYMK pacTeHHA- YCUMIIHMK

TCIIaCH,
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22-laboratory training.
Study of variety grade, farm valuable characteristics and biological
attributes of common bean.
Common bean among field crops is considered as a valuable food plant.
There are more than 200 species diversities of common bean and only 20 species

of them are employed for planting. Mainly, common bean - Phaseolus vulgaris L.

IS grown on the vast areas (photo 82).

The purpose of the training. To teach students the variety grade, farm
valuable characteristics and biological attributes of common bean.
Necessary teaching items. Literature, internet source, herbariums of

common bean plants, their different seeds, lab scales, rulers and pencils, erasers.

Variety signs of common bean are:

-form of leaf, color and hairiness (photo 83);
-form of shrub and height;

-form of flowers and size (photo 84);
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-form of beans, color, amount of grain (photo 85);

-size of grains (seeds), shape and color (photo 86).

1%t task. The students analyze the variety grade characteristics of herbariums
of plants and seeds and enter the taken data in cells of table 25 in front of every
variety.

Farm valuable characteristics of common bean. Seeds and green beans of
plants are used by population (photo 87), both in fresh and canned state. Such
products have a nice taste, they are rapidly prepared and easily assimilated by the
organism. Seeds contain albumin in the amount of 28-30%, and18% -in green

beans. Except this there is 2% of sugar and 27 mg of vitamins per 100 g of green

bean mass.

e -‘ 4r{ 2= -
Photos 83, 84, 85 and 86. Variety grade characteristics of common bean.

Table 25. The results of analyzed plants of common bean.

Variety grade characteristics

Formof | Form of Form of Form of beans, Size of
leaf, color | shrub | flowers and | color, amount grains
Varieties and and size of grain (seeds),
hairiness | height shape and
color

1.Ravot

2.0ltin

3.Nulifar

4.0ltin soch

5.0siyo

6.Karalevskiy
1\13.

7

8.

9.

10.

11.
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Early ripening varieties of common bean give an opportunity to gain two
crops in a year.

Owing to its high content of potassium it is used in the diet feeding at the
atesclorose and at the disorder of heart rhythm activity (photo 88).

Glumes (or pods) of common beans are used in the medicine and known
under the name of Phaseoli peticarpium. Extract out of “glumes” lowers the
content of blood sugar and increase diures. Common bean is involved in the
collection of “Arfazetin”, which is applied at the diabet (photo 89).

If you pay attention to the facts of literature, the native land of large seed
species is American continent, and the native land of small seed species is South
Asia.

Planted area of the world agriculture maks 27 million hectares with

productivity of 3-3.5 tons per hectare.
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Photos 87, 88 and 89. The products of common bean are being used in
culinary and medicine.

Biological attributes of common bean. Advantageous property of common
bean, in comparison with other field crops is its neutral response to the soil. It is
seeded throughout all the regions of Uzbekistan. Thanks to bacteria which lives at
symbiosis with root system of common bean, it allows to accumulate 25 kg of

nitrogen per hectare at vegetation period (photo 90). The plants of common bean
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Photo 90. Professor of the Sam Al N.KH. Khalilov and scientific collaborator
P.KH.Bobomirzaev examine the root tubers.

are resistant to drought, easily withstand to drought at the time of budding.

Stoma of leaves of common bean depending on the water security is opened
or closed. This phenomenon, in its turn permits to economy irrigation water and
retain plants’ fruit organs.

Chine’s bean contains 27-28% of albumin, 62% of carbon waters, 1.3-1.5%
of oil and 2.8-5.2% of tissue. All amino acids forming protein composition are
presented. Greens and hay are nutritious fodder for agricultural animals. It is
seeded even in areas where Lucerne is not sown and thereby it provides continuous

provision of forage for animals.

Questions concerning the theme:
1.What farm valuable characteristics has common bean?
2. How does common bean response to soil?

3.Thanks of what biological attributes the common bean is known ?
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Glossary: Common bean diversities- pasznoBumHOCTH (hacomu- JIOBHS
TypxXwuiapu; consuming by the people- morpebnsiroTcst HaceneHHEM- axOJH
TOMOHHUJaH ucTebMon KuiauHanu; easily digestible- nmerko ycBanmBaroTCs- CHIui
xa3M Oynumm; heart activity- cepaednas gesTenbHOCTB- 1opak (aommsty; is known
under the name- u3BecTHBI IMOA Ha3BaHMeM- HOMHU OwiaH tauuir, applied at the
diabet- nmpumensembiii npu Auabere- auaberna KoOyn KuiauHaaurad, neutral
response to sSoil- HempuUXOTIWMBOCTE K  TIOCEBHOW TOYBE-  TYNPOKHU
dapknamacoury; able to accumulate- ciocoGHBI HaKaIIMBATEL- WAFHIN KOOUIISTH;
presented albumin composition- Bxozsiue B cocTaB OelKa- OKCHIJI TapKHOWHU
TAIIKWJ KHITyBUMJIap; €VeN in areas where- make B Tex MecTax- XaTTO IIyHIai

Jommap; CONtiNUOUS- HEMPEPBIBHOCTh- JJOUMHUIIIUTH.

128



23-laboratory training.
Study of variety grade, farm valuable traits and biological attributes of corn
field pea - Vigna sp.
Corn field pea Chine’s or cow pea (Vinogradov B.l. and others. 1987), is an
annual grass plant. Grain corn field pea (cow pea) — Vigna sinensis has the most

distribution area (photo 91).

Photo 91. Field of cow pea.

The aim of the training. Teaching the students about variety grade and
farm valuable characteristics and biological attributes of cow pea is the aim of this
training.

Necessary teaching items. Literature, internet source, teaching manual for
conducting of lab and practical classes on the subject of selection and seed
production of grain and grain-bean crops, herbariums of plant canopies of cow pea
varieties and their seeds, lab note books.

Variety grade traits of cow pea varieties are:

1.Plant height and stoutness of stems correspondingly from 30 to 100 cm
and 1,2-1,5 cm.

2.Form of canopy are straight standing, half lodging, trailing, climbing, in

some of varieties characterized with rare hairs, greenish (photo 92).
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3.The leaves depending upon varieties: disposed on the longer channeled
petioles, triple, with egg shaped stipules, rarely hairy, green or dark-green colored.

4.The flowers disposed in the leaf axil, by 2-8 flowers together establish the
flower clusters on the longer flower peduncles.

5.Color of flowers — from white to violet.

6.Form of bean, on the form beans are lined, like sabre, cylindrical; length
from 7 up to 80 cm, color- yellow or brown. The number of seeds in the beans
make of 4 up to 17 units. The beans are hanged down, with firm pods.

7.Form of seeds are oval, kidney formed, circled, smoothed or wrinkled
(photo 93).

8.Color of seeds — white, red, brown and black.

9.Form of seed eye — oval.

T 2
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Photos 92 and 93. Variety grade characteristics of cow pea plants.

1%t task. On the characteristics of varieties to examine their variety grade
signs by the help of analysis of herbarium plants and on the data presented above
to every trait.

Farm valuable traits of cow pea varieties. Cow pea is preferable to
farmers particularly for seeds which have high germination, unpretentiousness of

plants and prolonged period of fruit setting (beginning, dependently on varieties
130



since 65-80 daily plants after sprouts). From every plant can be taken the yield of
0,5 up to 3, 4 kgs (from trailing or spreading). The beans may be used in the
quality of nutritious food for animals (photo 94).The residents of west and central
Africa, in the tropic regions of America, in the south and east of Asia, in Russia
also widely grow cow pea as the forage crop. The residents of Southern USA
consume cow pea in their food (photo 95). May be eaten not only younger beans
but the seeds either. The most useful is the sprouted seeds of cow pea, comprising
up to 28% of protein and 47% of starch.

Cow pea, either pertain to medicine plants.

The crop harvest begins usually through 40-50 days after sprouts. The green
leaves are harvested since their shaping, during of a month or a month and a half.
The mature beans are harvested and since when they dried, the pods dehiscence
and the seeds get out. Cow pea seeds is a nutritious component in the human diet,
as well as a nutritious fodder for livestock feeding.

Similar to other grain legumes, cow pea contains trypsin inhibitors which
limit protein utilization.

The protein in the cow pea seeds is rich in the amino acids, lysine and
tryptophan, compared to cereal grains; however, it is deficient in methionine and
cystine when compared to animal proteins. Therefore, cow pea seed is valued as a

nutritional supplement to cereals and an extender of animal proteins.

Photos 94 and 95. The products of cow pea to feed animals and for culinary.
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In the many regions of the world, the hey of cow pea is considered as the
single high quality cereal fodder to feed animals. In such conditions the cow pea is
used as the green state (photo 94) as well as in the state of dried fodder. It either is
used for application as manure crop, nitrogen fixing or soil erosion control.

Biological attributes of cow pea. Cow pea is a warm-season crop, it is well
tolerable to semi-shade. It is able to grow in any conditions. But its vyield
accumulation depends on growing conditions. It requires the soil humidity. In
otherwise it shades its fruit components.

Cow pea generally is day neutral. The open display of flowers above the
foliage and presence of floral nectaries contribute to the attraction of insects. That
is why the cow pea primarily is self pollinating. Two or three pods per peduncle
are common and often four or more pods are carried on a single peduncle, which
facilitates the easy harvest of upcoming crop.

Cow pea is a warm-season crop well adopted to many areas of the humid
tropics and temperate zones. It tolerates heat and dry conditions more than
common bean, but is intolerant of frost.

So, cow pea can be grown under both conditions of irrigated and non-
irrigated.

Answer the questions related to the theme:

1.0n what variety grade characteristics does cow pea substantially differ in
comparison with common bean?

2.What varieties of cow pea have grown in your farms?

3.What breeding and seed production significances has cow pea, being as a
self pollinating crop?

Glossary: Grass or herbaceous plant- TpaBuHHCTOE pacTeHHe- YT
yeumury;  Ssemi-lodging, trailing, climbing- monynexxauune, crenemrommecs,
BBIIOIIMECS- SIPUM O3TIpH, ep Oyiimabd Tapkok, Oamanara ypmanosuu; channel
petioles- >xemoOuaThie vepemiku- HaBCUMOH Oanjytap; axils of leaves- mazyxum
JHMCThEB- Oapranmap Kynturiapu, sabre like- caGieBuaHbIiN- KuiaumdcuMoH, oval-

oBanmbHass- y3yH orpu; Kidney liked- moukoBumnas- ropak cumoH; Seed eye-
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CEeMEHHOW pyOuMK- ypy¥ Tymimrykudacu, preferable- mpemnoururensno- adzanpok;
since the shaping- mo mepe ux GpopmupoBanus- makLlaHuImra Kapaod; tolerate the
semi-shade- nepenocuTh MonyTeHb- ipuM cosira ungamm; petal of flower- Berunk
I[BETKAa- T'yJ1 TOXKHU Oapru; longer fruit peduncle- pmuHHas UI0A0HOXKKA- Y3YH MeBa

HOBIACH.
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24-laboratory training.
Identification of the weight of 1000 seeds, sprouting energy and germination
of barley seeds on the base of accepted method.

Planting quality seeds of agricultural crops is evaluated by characteristics as
clearness, weight of 1000 seeds, energy of sprouting, germination and others.

The aim of the training. Study of the methods on defining of weight of
1000 seeds, sprouting energy and germination of barley seeds by the students is the
aim of the training.

Necessary materials and lab equipments. Teaching and methodic manuals
to conduct practical and lab trainings, middle samples of seeds from various barley
varieties, lab electronic balance with the measuring precision of 0.01 and special

electronic device for accounting seeds (photo 96), sieve, preliminarily

Photo 96. Electronic lab scale and special electronic seed counter.

disinfected thermostat, petri dishes, mechanical water sprayer, pot for seed
planting, pincers, tiny blades and compressors, copybooks, pencils, erasers and

rulers.
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15t work. Subgroups of the students picking out the sacks with seed samples
on the barley varieties with corresponding labels at them for determining the
weight of 1000 seeds. And then, the data of seeds, accordingly to the lab work
orders in one of the accredited central testing lab to analysis seed qualities of
agricultural crops rewritten in their note books. The correctness of the documents
presented to the seed simple are studied and the name of farm, reproduction, year
of crop production, origin, number of batch, seed weight, place number and other
figures are recorded in the note books or in register.

One of the students from every subgroup heaps the seeds from seed sample
on the plate of electron counter to get needed seed amounts (photo 96). So, two
subsamples per 500 seeds each one are taken by the help of electron counter. Then
every subsample is weighed by the electron balance with the precision of 0.01 g.
Through multiplying of averaged index of two subsamples to two will get the
weight of 1000 seeds.

Accordingly of the GOST 12042-80, the data of two replications united and
successive dividing two 2 gets a mean. By this, the difference between two
replications and it compares with admissible divergence (table 26). The
comparison is made as on the figures of table 28.

Table 26. The indexes of the admissible divergence, g.

Decimal Unit

0 1 2 3 4 5 6 / 8 9

0,02 | 0,03 | 0,04 | 0,06 | 0,08 | 0,09 | 0,10 | 0,12 | 0,14

0,5 |016 | 0,18 | 0,20 | 0,21 | 0,22 | 0,24 | 0,26 | 0,27 | 0,28

0,30 |/ 0,32 | 0,33 | 0,34 | 0,36 | 0,38 | 0,39 | 0,40 | 0,42 | 0,44

045|046 | 048 | 050 | 051|052 | 0,54 | 0,56 | 0,57 | 0,58

0,60 | 0,62 | 0,63 | 0,64 | 0,66 | 0,68 | 0,69 | 0,70 | 0,72 | 0,74

0,/5/0776,0/8,0/9]081|082 084 085|087 | 0,88

0,9 09 [ 093 094 09 | 098 | 0,99 | 1,00 | 1,02 | 1,04

105|106 108 110|111 112 114|116 | 117 | 1,18

1,20 | 1,22 | 1,23 | 1,24 | 126 | 128 | 1,29 | 130 | 1,32 | 1,34

OO NOO|OTBA|WINFL IO

1351137 | 138 | 1,40 | 1,41 | 142 | 144 | 145 | 1,47 | 1,48
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For example, the weight of 23.50 g was taken on the first seed subsample of
variety Kizilkurgan and 24.05 g on the second subsample.

The total weight of both subsamples will be 23.50 + 24.05 = 47.55 or 48 g.
The actual difference between two replications is subtracted: 23.50-24.05= 0,55¢.

Taking into account of total weight (48 g) to get 4 from column of table
“Decimal”. And along the “Unit” to be found 8 and from their crossing cell 0.72
which presents of an admissible divergence. So, the difference between two
subsamples (0.55) less than an admissible divergence (0.72). Therefore, the results
of analysis are considered correct. If the index between two weights is more than
index of admissible divergence, the third subsample is to be taken and its result is
calculated together with those two subsamples and the new mean is compared
again with admissible divergence.

Exercise. Determine weight of 1000 seeds from average seed samples of
barley varieties stored at the laboratory and compare the results with literature data
presented below:

Abu Gofur -57 — 58 g., Savrukh -58 — 60 g., Bolgaly 40-42.8g, Gulnoz 43.0-
45.0g, Zafar 42.6g, Unimly arpa 48.6-60.0g, Novasadskiy — 565, 49g., Lalmikor
59.5-61.8 g, Mavlano - 40.9-48.8 g, Nutans 799, 59.2-61.4 g, Timur 43.9q,
Khonokokh 42.0-47.1 g., and Vodka 35.5 g.

2" work. Analysis of seed germination on agricultural crops in the lab
condition is conducted according with standard (GOST 12038-84) by the help of
optimal temperature condition of thermostat (photo 11) and other requirements
(table 27) .

The analysis begin with the instructions of the teacher about the orders on
the seed quality analysis in the laboratory condition.

In all other laboratory experiments, the students divided into small groups
from 3 to 6 students each one depending upon availability of seed sample amounts

originated from various regions and even for convenience to master of knowledge.
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Table 27. Determination of sprouting energy and germination of barley

seeds.
Ne | Verietie | Exposition Growth Light | Terms of defining, | Results, an average,
S temperatur or days %.
e, 20°C. | darknes | Sproutin | Germin | Sproutin | Germinati
S genergy | ation | genergy on
1 Filter o Darkne 3 7
paper, sand SS
2 Filter o Darkne 3 7
paper, sand SS
3 Filter g o o Darkne 3 7
paper, sand SS
4 Filter bwoe . Darkne 3 7
paper, sand SS

And then, the students as the succession of the work in the one of the
accredited central testing laboratory conducting of lab analysis on the seed quality
of agricultural crops, recording in their note books all data concerning to seed
sample (take a look at photo 13, 8 — training). Besides they, draw in note books the
table 28 to fill in it with results taken from analysis.

Germination of seeds is defined by the help of thermostat. All the
instruments and equipment must be disinfected prior to start of analysis for
defining of germination. In order to this, the solution of formalin should be
prepared. The solution consists of 2 part of water to 1 part of 40% formalin or may
be replaced by ethyl alcohol at 96% and all internal sides of thermostat and
working instruments should be wiped by wet cloth. After, all instruments will
loaded in the thermostat and left firmly closed. In a regular functioning of
laboratory the disinfection is repeated within every 10 days.

One of the students heaps the seed on the table from sample sack,
preliminary cleaned seed for analysis. The students from other groups observed the
action of this student and repeat same with own analysis.

The analysis are supposed to be done under the supervision of teacher in
four replications. That is why, every student picks out 100 seeds in sole, four times
(as four subsamples). Their sprouting energy and germinations are determined
individually. The results, the average indexes in percents will be recorded in

corresponding cells of columns in the table of working note book.
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The plastic or metal growers (photo 97) are used for growing seeds. The
growers bear labels attached on them with the notes of subsample number and the
day of starting and main days of germination.

After those, filter paper is cut on size of grower laid in floor of them,
through dividing into two parts by partitioning barriers or by the paper itself. The
filter paper is moistened and the selected 100 seeds are laid on it in sole (photo
112). Every two growers with two replications of seeds, together as four
replications are ready now for analysis of one certain barley variety. The seed
dishes is deposited into working thermostat and once for 24 hours, at just time of
initial putting, the seed dishes taking out of thermostat and moistened again by the
help of water sprayer.

The fixed temperature (20°C) of of thermostat is examined for three times a
day: in the morning, in the half of the day and in the noon by regularly recording in
note books. The required temperature (20°C) for growing should not exceed or
lowered than +-2C°. A dish with water in it is disposed into lower floor of
thermostat. The level of the water in the dish is supplied permanently at the height
of 1,5-2.0 cm and its water is refreshed once in 3-5days.

The sprouting energy and germination of seeds in the growers are analysed
according to conditions and terms exhibited in table 28 and determined their
sprouting energy and germination. The results of analysis are recorded on the sheet
on the defining of germination of seed sample presented in enclosure 4 (it is

necessary to draw it into note books).

Table 28. The results of seed germination analysis
Mean arithmetic percentage of germination Admissible difference, in %.
(for 4x100)
Qoril +.2
From 97 to -98 or from 2 to -3 +.3
From 95 to -96 or from 4 to -5 +.4
From 92 to -94 or from 6 to -8 +.5
From 88 to -91 or from 9 to -12 +.6
From 83 to -87 or from 13 to -17 +.7
From 75 to -82 or from 18 to -25 +.8
From 62 to -74 or from 26 to -38 +.9
From 39 to -61 +.10
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Initial growing of seeds (sprouting energy) and general germination along
every subprobe are determined individually. At the defining of initial growing the
counting of normally grown (photo 97) and rotted seeds is done individually by
removing away the last ones. And at defining of general germination, the grown
seeds and all not grown seeds are counted and separated in to groups (normally
grown, abnormal grown, swollen and rotted). Mean germination of seeds in four

replications is subtracted.
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Photo 97. Normally germinated seedlings of barley.

The results of analysis are considered correct if the difference between
replications doesn’t exceed admissible indexes of GOST (table 28). In contrast
case the analysis is repeated.

Tasks:

1.To repeat again the analysis with other seeds of another varieties and
reproductions of barley in order to consolidate the knowledge, mastered in the
results of study on the defining of sprouting energy and germination.

2.To repeat analysis by the groups of students, whose data with differences

have exceeded an admissible difference of the GOST.
139



Questions:

1.0n what order the weight of 1000 seeds of barley is determined?

2.What kind of result on the defining of weight of 1000 seeds is considered
correct?

3. Can you retell the lab analysis in succession to determine the sprouting
energy and germination of barley seeds?

Minimum dictionary: sprouting energy and germination- »sHeprum
NpOpacTaHWss W BCXOXKECTH CEMSH-YCUIIl KyBBaTH Ba YHYBUAHJIMK; Sieve,
preliminary disinfection- cuto, mnpeaBapuTeNBHO 00€33apakeHHOC-  dJIaK,
oupiamuu 3apapcusnantupuir; With corresponding label- ¢ cooTrBeTcTByrOmIMMU
STHKETKaMHU- Teruiuin épnuru Owian; data or figures of seed- maHHble cemsH-
ypyFiaap MabiaymoTH; presented to seed samples- mpenctaBicHHBIE Ha 0Opa3Ilbl
CeMsiH-  YpYFJIMK  HaMmyHanmapura  kentupwirad;  journal — of  register-
perucTpalMoHHas TeTpaidb- Kaia Kuwimil skypHamd; With the precision at- ¢
touHocThIO 10 0.01 rpamma- 0.01 rpamm anukiurugaru; subsample- cyomnpo6 —
Knuuk HamyHa, With below presented- HIDKC TIpUBEJICHHAs- KyHuaa
KenTupuiaaéTrad, exposition- skcmosonusa- ¢oivgananniaaaurad; lighting or
darkness- ocBerieHre WM TeMHOTa- Epyrink €ku Kopourymnuk; column of table-
cronber] TaOJHUIBI- »KaaBajd yCTyHH; [Fewrite- mepenuceiBaTh- Kydupuir, to
subtract- BwIcumTBIBaTB- XMcOOWMHW uwmkapumr, an admissible difference-

JOMyCTUMAasl pa3HMIIA- PyXcaT ATHITaH dapk.
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25-laboratory training.
To define weight of 1000 seeds, sprouting energy and germination of oats
seeds on the base of accepted method.

Conformity certificate for seed quality at the time of seed preparation will be
taken after estimation of seed purity, weight of 1000 seeds, energy of sprouting,
germination of seeds and others.

The aim of the training. Study of the methods on the defining of weight of
1000 seeds, sprouting energy and germination of oats seeds by the students is the
aim of this training.

Necessary teaching subjects and lab equipments. Teaching and methodic
manuals to conduct practical and lab trainings, note book, pencil, eraser, ruler,

average seed samples from various varieties of oats, metal and plastic growers, tiny

compressors, dish (photo 98), lab electronic balance with the measuring, blades

Photo 98. Instruments are needed to grow the seeds.
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precision of 0.01 and special electronic apparatus on accounting of seeds,
sieve, preliminarily disinfected thermostat, basin, mechanical water sprayer,
pincers.

15t work. Small groups of the students pick out the sacks with seed samples
on the oats varieties with corresponding labels at them for determining the weight
of 1000 seeds. Recording of seed label’s notes into note book, verifying the
accuracy of data and their entry into laboratory register are being done similarly as
the order of 10" laboratory training.

One of the students from every subgroup heaps the seeds from seed sample
on the plate of electron counter seed amounts to be needed. So, two subsamples per
500 seeds each one are taken by the means of electron counter. Then every
subsample is weighed by the electron balance with the precision of 0.01 g.
Through multiplying averaged index of two subsamples to two will get the weight
of 1000 seeds.

According to the GOST 12042-80, the data of two replications united and
successive dividing into two gets a mean. By this, the difference between two
replications is observed and it compares with admissible divergence (table 29). The

comparison is made on the figures of table 31.

Table 29. The indexes of the admissible divergence, g.

Decimal Unit

0 1 2 3 4 5 6 7 8 9

0,02 | 0,03 | 0,04 | 0,06 | 0,08 | 0,09 | 0,10 | 0,12 | 0,14

0,5|016 | 0,18 | 0,20 | 0,21 | 0,22 | 0,24 | 0,26 | 0,27 | 0,28

0,30 /0,32 | 0,33 | 0,34 | 0,36 | 0,38 | 0,39 | 0,40 | 0,42 | 0,44

045|046 | 048 | 050 | 0,51 | 0,52 | 0,54 | 0,56 | 0,57 | 0,58

0,60 | 0,62 | 0,63 | 0,64 | 0,66 | 0,68 | 0,69 | 0,70 | 0,72 | 0,74

0,50/ 078079081082 )084 085|087 0,88

0,90 (092 093 1094 |09 |09 | 099 | 100 | 1,02 | 1,04

105|106 108 110|111 112 114|116 | 117 | 1,18

1,20 1122 | 123|124 1126 | 128|129 130|132 | 134

OO |NO|OTAWINF IO

135|137 (138|140 | 141 | 142 | 144 | 145 | 1,47 | 1,48
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For example, the weight of 30.50 g was taken on the first seed subsample of
variety Uzbekskiy shirokolistniy and 31.20 g on the second subsample.

The total weight of two subsamples will be 30,50 + 31,20 = 61.70 or 62 g.

The actual difference between two replications is subtracted: 31,20 — 30.50 =
0,70 g.

Taking into account of total weight (62 g) we get 6 from column of table
“Decimal”, and along the “Unit” to be found 2 and from their crossing cell 0.93
which presents of an admissible divergence. So, the difference between two
subsamples (0.70) is less than an admissible divergence (0.93). Therefore, the
results of analysis are considered correct. If the index between two weights is more
than index of admissible divergence, the third subsample is to be taken and its
result is calculated together with those two subsamples and the new mean is
compared again with admissible divergence.

Exercise. Determine the weight of 1000 seeds from average seed samples of
oats varieties or its elite seeds stored at the laboratory and verify the results in
correspondence of fixed method.

2" work. Analysis of seed germination on agricultural crops in the lab
condition is conducted according to standard (GOST 12038-84) by the help of
optimal temperature condition of thermostat (photo 11) and other requirements
(table 30) .

Table 30. Determination of sprouting energy and germination of oats seeds.

Ne| Verieti | Expositio | Growth | Light Terms of Results, an
es n temperat or defining, days average, %.
ure, darkne | Sprouti | Germi | Sprouti | Germina
20°C. SS ng nation ng tion
energy energy
1 Filter o o « | Darkn 4 7
paper, ess
sand
2 TR
3 TR
4 TR
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The analysis begins with the instructions of the teacher about the orders on
the seed quality analysis in the condition of laboratory.

As all other laboratory experiments, the students are divided into small
groups from 3 to 6 students, each one depending upon availability of seed sample
amounts originated from various regions and even for convenience to master of
knowledge. And then, the students as the succession of the work in one of the
accredited central testing laboratory conduct analysis on the seed quality of
agricultural crops, record in their note books all data concerning to seed sample
(take a look at photo 13, 8 — lab training).

Beside of this, draw in note book the table 31 to fill it with results to be
taken from analysis.

Germination of seeds is defined by the help of thermostat. All the
instruments and equipments should be disinfected prior to start of analysis for
defining of germination. Disinfection is accomplished by the chemical solution
(look through the 2" work of 8- training).

One of the students heaps the seed on the table from sample sack,
preliminary cleaned seed for analysis. The students from other groups observe the
action of this student and repeat similarly with own analysis.

The analysis is foreseen to fill in four replications. That is why, every
student picks out on 100 seeds in sole, four times (as four subsamples). Their
sprouting energy and germinations are determined individually.

The results, the average indexes in percents will be recorded in working note
book.

Two growers from plastic or metal growers (photo 98) are selected for
growing seeds. The growers bear labels attached on them or just placed in grower
on visible part with the notes of subsample number and the day of starting and
main days of germination.

After those, filter paper is to cut on size of the growers and it is laid in floors
of them, through dividing into two parts by partitioning barriers or by the paper

itself (photo 104). The filter paper is moistened and the selected 100 seeds are laid
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on it in sole. Every two growers with two replications of seeds, together as four
replications are ready now for analysis of one certain oats variety or its elite seeds.
The seed dishes are placed into working thermostat and one time for 24 hours, at
just time of initial putting, the seed dishes are taken out from thermostat and
moistened again by the help of water sprayer. The moistened growers are placed
again into thermostat.

The temperature of thermostat, inspection order and other conditions are
dealt according to the rule (look at the 2" work of the 26- lab training).

The sprouting energy and germination of seeds in the growers are analyzed
according to conditions and terms exhibited in table 31 and determined their
sprouting energy and germination. The results of analysis are recorded on the sheet
on the defining of germination of seed sample presented in enclosure 4 (it is

necessary to draw it into note books).

Table 31 The results of seed germination analysis
Mean arithmetic percentage of Admissible difference, in %.
germination (for 4x100)

Qorl +.2

From 97 to -98 or from 2 to -3 +.3
From 95 to -96 or from 4 to -5 +.4
From 92 to -94 or from 6 to -8 +.5
From 88 to -91 or from 9 to -12 +.6
From 83 to -87 or from 13 to -17 +.7
From 75 to -82 or from 18 to -25 +.8
From 62 to -74 or from 26 to -38 +.9
From 39 to -61 +.10

Initial growing of seeds (sprouting energy) and general germination along
every subprobe are determined solely. At the defining of initial growing the
counting of normally grown and rotted seeds is done individually by removing
away the last ones. And at defining of general germination, the grown seeds, not all

grown seeds are counted and separated (photo 99) into groups (normally grown,
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abnormal grown, swollen and rotted). An average germination of seeds in four
replications is subtracted.

The results of analysis are considered correct, when the difference between
replications doesn’t exceed than admissible indexes of GOST (table 31). In other
result, the analysis is repeated.

Tasks:

1.To fill the self analysis on sprouting energy and germination of oats seeds

belong to other varieties and reproductions.

Photo 99. The students of 4-77, R.Tashpulatova and G.Mansurov are
determining the seed germination of oats (2018).

2.To repeat analysis, when the data have exceeded from difference than an

admissible one on the GOST and verify the new result.
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Questions:

1.What things are needed for defining of the weight of 1000 seeds of oats?

2.What result on the defining of weight of 1000 seeds is considered correct?

3. When the result of sprouting energy and germination is considered
incorrect?

Minimum dictionary: conformity certificate- ceprudukar cooTBETCTBHS-
myohurmmk ceprudukaru; basin for sand - ta3 mis mecka — KyM TOrapacwu;
difference between two replications- pasuuia Mexay ABYX MOBTOPCHHH — HKKH
takpop opacuuaru ¢apk; initial and main days of determination - HauagpHBIC M
OCHOBHBIC JHHM OIpEIACICHUS — JacTIa0Kd Ba acoOCHi Ky3aTyB KyHIIapH, IS
observed on rule - coGmomaercs Mo mpaBuiIy — KOHMara HToaT 3THiIaau; according
to conditions and terms - COOTBETCTBEHHO MO YCIOBHSM W CpOKa — IIAPOUT Ba
myiatura ounoas; all were not germinated - Bce He mpopociIine — )aMu yCMaras;
swollen and rotted - HaOyxmme u 3arHuBIIMe — OYKKaH Ba yupuran; method of

determination - metonuKka onpeneneHns —aHUKIIAII YCYJIH.
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26-laboratory training.
Definition of 1000 grains weight and sprouting energy and germination of
triticale seeds.

Weight of 1000 seeds, sprouting energy (or speed) and germination have a
special signification in the study of seed planting qualities of triticale. These
indexes are identified in the consequences of analysis carried out in the conditions
of laboratory.

Weight of 1000 seeds in the varieties of triticale depends upon heredity and
growing conditions.

Weight of 1000 seeds of the varieties of triticale is defined only in the
conditioned seeds (photos 100, 101).

Photo 100. Packaged'seeds df frltlcale Photo 101. Triticale seeds

The aim of training. Definition of the weight of triticale, sprouting speed
and germination is the main aim of this training.

Necessary materials and lab equipments. Teaching manuals for
conducting of laboratory trainings, average samples of different seeds from triticale
seeds, electron laboratory scales of 0,01 g accuracy, special electron seed counters
(photo 96), prior disinfected thermostat, petri dishes, mechanical water sprayer, pot
for seed planting, tempered sand (seeds of grain, grain-been crops are only grown
in the sand), kept boiled water, pincers, metal buffers, tiny blades and compressors,

copybooks, pencils, erasers and rulers.
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Training starts after a short instruction about the orders of the laboratory
analysis given by the teacher.

Academic group of the students according to arrangement of the experiments
on the lab analysis is divided into small groups (like teams) of 4, 6 persons each
depending on availability of average seed samples from different triticale varieties.

1-work. Each team of students on the base of method to define the weight of
1000 triticale seeds selects one seed bag containing an average samples marked by
corresponding label (photo 102). The next, the data of seeds for analysis of seed
quality indexes on agricultural crops is registered in the own copy books. Study of
the correctness of seed documents attached on the lab seed samples and the
registration of these data are dealt on the order of 7" lab training.

One of the students from every team pours prior cleaned seeds out of his bag
on the table. 2 subprobs per 500 units are picked out without selection from this
working samples with the help of electron counter. They are weighed on the
electron scales with the accuracy of 0,01g. By the multiplying of these data to two
the weight of 1000 seeds is determined.

According to the GOST 12042-80, the data of two replications united and
successive dividing into 2 gets a mean. By this, the difference between two
replications is taken and it compares with admissible divergence (table 34). The
comparison is made as on the figures of table 32.

For example, the weight of first seed subprobe is 46.53 g.

The weight of the second subprobe is 46.10 g.

The total weight of both subprobs will be 46.53 + 46.10 = 92.63 or 93 g.

Identified difference between two replications is: 46.53 — 46.10 = 0,43 g.

The total weight of two replications is consisted of 93 g. On the base of this
we get 9 from column of table “Decimal”. And along the “Unit” to be found 3 and
from their crossing cell 1.40 which presents of an admissible divergence. So, the
difference between two subsamples is 0.43 less than an admissible divergence
(1.40) and it proves that the analysis was made correctly. If the index between two

weights is more than index of admissible divergence, the third subprobe is to be
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taken and its result is calculated together with those two subprobes and the new

mean is compared again with admissible divergence.

Table 32. The indexes of the admissible divergence, g.
Decimal Unit
0 1 2 3 4 5 6 7 8 9

0 - 0,02 | 0,03 | 0,04 | 0,06 | 0,08 | 0,09 | 0,10 | 0,12 | 0,14
1 0,15 | 0,16 | 0,18 | 0,20 | 0,21 | 0,22 | 0,24 | 0,26 | 0,27 | 0,28
2 0,30 | 0,32 | 0,33 | 0,34 | 0,36 | 0,38 | 0,39 | 0,40 | 0,42 | 0,44
3 0,45 | 0,46 | 0,48 | 0,50 | 0,51 | 0,52 | 0,54 | 0,56 | 0,57 | 0,58
4 0,60 | 0,62 | 0,63 | 0,64 | 0,66 | 0,68 | 0,69 | 0,70 | 0,72 | 0,74
5 0,75 0,76 | 0,78 0,79 |081082]| 084|085 | 0,87 | 0,88
6 0,90 ] 092 | 093|094 |09 | 098|099 | 100 | 1,02 | 1,04
7 105|106 | 108 | 1,10 | 1,11 | 1,12 | 1,14 | 1,16 | 1,17 | 1,18
8 1,20 | 1,22 | 1,23 | 1,24 | 1,26 | 1,28 | 1,29 | 1,30 | 1,32 | 1,34
9 135|137 | 138|140 | 141 | 142 | 1,44 | 1,45 | 1,47 | 1,48

Task. To discuss the weights of 1000 triticale seeds from different varieties

by comparing taken data between teams of the students and substantiate the

differences.

2-work.Every team of students on the instruction of teacher or experienced

lab assistant is acquainted with requirements of standard (GOST 12038-84) to

analyze seed germination of triticale varieties in the lab condition.

The degree of insurance by thermostat with optimal temperature is studied.
Draw necessary table (table 33) for observing the analyzing condition and
registration of analyze results in the copy book.

Table 33.  Determination of sprouting energy and germination of triticale
seeds.
Ne | Varietie | Exposition Growth Light | Terms of defining, | Results, an average,
S temperatur or days %.
e, 20°C. | darknes | Sproutin | Germin | Sproutin | Germinati
S genergy | ation | genergy on
1 Tempered Darkne ? ?
and soaked SS
sand
2 Tempered Darkne ? ?
and soaked SS
sand
3 Tempered Darkne ? ?
and soaked SS
sand
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Then, the students by following the succession of work of certain accredited
central testing laboratory conduct lab analysis on the qualities of agricultural crop
seeds, rewrite data of seeds in their copy books (look at 8" lab training and photo
13).

All the instruments and equipment must be disinfected prior to start of
analysis for defining of germination. In order to this, the solution of formalin
should be prepared. The solution consists of 2 part of water to 1 part of 40%
formalin or may be replaced by ethyl alcohol at 96% and all internal sides of
thermostat and working instruments should be wiped by wet cloth. After, all
instruments will be loaded in the thermostat and left firmly closed. In a regular
functioning of laboratory the disinfection is repeated within every 10 days.

One of the students heaps the seed on the table from sack, preliminary
cleaned seed for analysis (photo 102). The students from other groups observe the
action of this student and repeat the same with own analysis.

The analysis is supposed to be done under the supervision of teacher in four
replications. That is why, every student picks out 100 seeds in sole, four times (as
four subprobes). Their sprouting energy and germinations are determined
individually. The results, the average indexes in percents will be recorded in

corresponding cells of columns in the table of working note book.
|

Photo 102.  Selecting of work probe from average seed sample
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Analysis in four replications is dealt under the supervision of the teacher in
succession:

1.To define sprouting energy and germination of seeds, the students select
individually 100 seeds (four subprobes).

2.The students select two growers: plastic or metal (photo 103) to grow
seeds. The label with number of subprobe and also records of date on the starting
and main days of seed germination is attached on every grower.

3.Bring and putt on the table special basin with tempered and soaked sand
(at the 60 % of its full moisture capacity).

4.The sand is laid on two growers with layer up to 2 cm and slightly pressed
and smoothed with compressor.

5.The sand in the growers is divided into two parts with the help of metal
buffers.

6.The seeds are laid out on the sand of first grower, per 100 seeds in two
replications (photos 103, 104). Together with two replications of the second
grower it accounts for four replications.

7.The growers with planted seeds are numbered, weighed on the scales and

their data is registered in the lab note books of students.

Photos 103, 104. Plastic growers to grow seeds and laying out the seeds in
them.
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8.The growers is placed on the shelves of normally (in good order)
functioning thermostat with the temperature of 20°C (photo 105).

_____“

Photo 105.  Seed probes of triticale placed on the shelves of thermostat.

9.The growers are taken out of thermostat and moistened by the help of
mechanical water sprayer for 24 hours, desirably at the time of seeds planting on
the sand and placed again in the thermostat.

10.The fixed temperature of thermostat (20°C) is verified three times for 24
hours: in the morning, in the half of the day and in the noon. The required
temperature (20°C) for growing should not exceed or lowered than +-2C°. A dish
with water in it is disposed into lower floor of thermostat. The level of the water in
the dish is supplied permanently at the height of 1,5-2.0 cm and its water is
refreshed once in 3-5days.

11.The sprouting energy and germination of seeds in the growers are
analyzed according to conditions and terms exhibited in table 34 and determined
their sprouting energy and germination. The results of analysis are recorded on the
sheet on the defining of germination of seed sample presented in enclosure 4 (it is

necessary to draw it into note books).
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Table 34. The results of seed germination analysis

Mean arithmetic percentage of Admissible difference, in %.
germination (for 4x100)

QQ9orl +.2

From 97 to -98 or from 2 to -3 +.3
From 95 to -96 or from 4 to -5 +.4
From 92 to -94 or from 6 to -8 +.5
From 88 to -91 or from 9 to -12 +.6
From 83 to -87 or from 13 to -17 +.7
From 75 to -82 or from 18 to -25 +.8
From 62 to -74 or from 26 to -38 +.9
From 39 to -61 +.10

12.Initial growing of seeds (sprouting energy) and general germination along
every subprobe are determined individually. At the defining of initial growing the
counting of normally grown and rotted seeds is done individually by removing
away the last ones. And at defining of general germination, the grown seeds and all
not grown seeds are counted and separated in to groups (normally grown, abnormal
grown, swollen and rotted).

13.Mean germination of seeds in four replications is subtracted. The results
of analysis are considered correct if the difference between replications doesn’t
exceed admissible indexes of GOST (table 34). In contrast case the analysis is
repeated.

Tasks: To review together the analysis of the triticale seed probes, whose
resulting data are exceeded the requirements of the GOST and compare the new
indexes with the requirements of the GOST.

Answer the questions:

1.What planting qualities do seeds of triticale consist of?

2.Can you describe the method of definition the weight of 1000 seeds?

3.What order of work has the method of determination the sprouting energy
and germination of seeds?

Glossary. A special signification - ocoboe 3HaucHHEe- aTOXKIa AXAMHUSITH; are
defined- ompenenstorcsi- anukiaanagu; heredity and growing condition -
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HACJICJICTBEHHOCTh M YCIIOBHS BO3JE/IbIBAHHMS- HPCHUATH Ba OKHII IMAPOHUTH;
accuracy of measure- TOYHOCTH HM3MEpeHUsS- YI4oB aHWKIWMru; tempered sand-
IpO3aKaJIeHHBIH IMecoK- ToOanran KyM; after a short instruction- mocie kopoTkoro
MHCTPYKTaxa- KUCKa KypcaTMacuaaHn cyHr; {0 select- BeiOuparh- TaHiaMmok; unite
(or incorporate)- o0beIMHATH- OUPIAIITHPMOK; t0 grow- mpopanmBaTh- YCTUPMOK;
the mean is subtracted - BeuHcIsCTCS CpeAHss- YpTada XucoOiaHamu; to
substantiate of difference- oGocHoBath pa3HOCTh- (apkHU acocmamr; in
individually- B otmensHOCTH- amoxuma; placed in the thermostat- momemaercs B
TEPMOCTaT- TepMocTaTra xounamrupuiaay; to compare of taken data- cpaBHHTB
IOJTydEHHBIC JaHHBIC- OJIMHTAaH MabJIyMOTJIApHHM Takkocmam; to weighton the
scale- B3BemmBaTh- ToOpo3uaa Toprtumi; degree of insurance- cremncHb
00eCIIeUeHHOCTH- TAbMUHJIAHMIN Japakacy; Working thermostat in good order (or
mormally) - B ucrpaBHO paboTarONMi TEPMOCTAT- TYFPU HIILIAETIaH TEPMOCTAT;
presented in the enclosure- mnpencraBneHHble B NPUIOKCHHH- HIIOBAJa

KCITUPWJITaH.
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27-laboratory training.
Definition of 1000 grains weight and moisture of corn seeds.

As previously considered grain crops, weight of 1000 corn grain is only
determined for conditioned seeds. The moisture of grain in all breeding diversities
IS required to be not more than 14 % in accordance of below presented standard
(photo 106).

Defining of weight of 1000 grains and moisture of grains which were
prepared for planting is conducted in the conditions of laboratory on order of the
method of standard GOST 10467-76. Seeds of Agricultural Plants. Varietal and

sowing characteristics. Specifications. shown in the 7% lab training (photo 106).

Photo 106.  State standard for seed quality of agricultural crops.

The purpose of the training. To study the determining methods of weight
of 1000 cyxt seeds and seed moisture in the conditions of laboratory is the main
task of this training.

Necessary teaching subjects and laboratory facilities. Teaching and
methodological manuals for practical and laboratory trainings, middle samples

from different corn diversities, laboratory and electron scales at precision of 0.01,
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sieves, drying dresser with limits of 100C°to 150°C at + - 2°C, laboratory mills
(appendix 8), metal dishes (photo 98), electron coolers or exicators (photo 105),
sand timers, pencils, pincers, erasers, and rulers.

The training begins with the instruction of teacher or experienced lab
assistant.

The 1%t work. Every subgroup of the students takes out for yourself one of
the average seed sample bags of corn varieties or hybrids with tags of conformity
to define the weight of 1000 seeds on the base of standard method.

Correctness of data and their registration in the note book of laboratory are
carried out in correspondence with array of description in the 7" training.

One of the students from every subgroup takes out of seeds from own
sample and puts on the cup of electronic seed counter. Two working probes
(subprobs) with 500 seeds each one are getting by the help of this electronic
counter. Then every subprobs individually are subjected to weighing on the
electron scale at the accuracy of 0,01 g. The weight 1000 seeds is got through
multiplying of average weights of two subprobs to two.

On the GOST of 12042-80, the average index is calculated by dividing two
into the summarized weights of two replications. Along with the divergence within
two replications is determined and compared with admissible divergence (table
35). Comparison is dealt on the data of table 35.

Table 35 Indexes of admissible divergence, g.

Decimals Unit

0 1 2 3 4 5 6 7 8 9

0,02 | 0,03 | 0,04 | 0,06 | 0,08 | 0,09 | 0,20 | 0,12 | 0,14

0,15 10,16 | 0,18 | 0,20 | 0,21 | 0,22 | 0,24 | 0,26 | 0,27 | 0,28

0,30 /032 033|034 036|038 039 | 0,40 | 0,42 | 0,44

0,45 046 048 | 050 | 0,51 | 0,52 | 054 | 0,56 | 0,57 | 0,58

0,60 | 0,62 | 0,63 | 0,64 | 0,66 | 0,68 | 0,69 | 0,70 | 0,72 | 0,74

0,750,776 0,780,779 081082084 085|087 | 0,88

0,90 1 09 093094 |09 | 098 099|100 102 | 1,04

105|106 | 1,08 | 1,10 | 1,11 | 1,12 | 1,14 | 1,16 | 1,17 | 1,18

1,20 | 1,22 | 123 | 124 | 126 | 128|129 130|132 134

OO |NO| O |WINEFL O

1,35 1137 | 138 | 1,40 | 1,41 | 142 | 144 | 145 | 1,47 | 1,48
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For example, the weight of the 1% subprobe from working probe of hybrid
seeds Uzbekskiy 400 DP is equal to 122,0 g.

2" subprobe — 124, 4 g.
Total weight of two subprobes: 122,0 + 124,4 = 246.4 or 246 g.

Here it is worthy to remind that if the weight of 1000 seeds is equal to 100 or
more grams, according to the above mentioned standard, the admissible divergence
is calculated from the data of table as follow:

Picking out the figures, corresponding to decimals and units of summarized
weights, is added to constant index corresponding to 100, 200, 300 and others.

a)On the example of the first subgroup of students, total weight is equal to
246 g., the admissible divergence is found by the figures of 46, it is 0,69 then on
the figure of 200 (it is found to 2 — 0,30 and this index is increased in ten times) —
0,30 x 10 = 3,0. The admissible divergence is equal to 0,69 + 3,0 = 3,69.

Real difference between two replications: 122,0 — 124,4 = 2,4 g.

If the difference between two subprobs (2,4) is more than admissible
divergence (3,69), the third subprobe is taken and continues the analysis.

But the difference of results between subprobs analyzed by the first
subgroup of students is less than admissible divergence. Therefore, the result (246
g) is accepted as a correct and is written in the note book by the reliance.

Task 1. Identify weight of 1000 seeds out of self pollinated lines of corn,
parental accessions or hybrids, verify the correctness of results on the method.

2-work. To determine the moisture of seed also it would need to guide by
fixed methods of GOST. The students are to observe the drawing of the working

table (table 36) in their work copies to record of initial and resulting data of

analysis.
Table 36 The table for calculating of seed moisture

Ne Weight | Weight of | Weight of cup with seed Moisture loosed Middle
probe | of cup, seed subsample, g. moisture,

g. subsample, | Up to drying After In In percents %.
g. drying gramms
1
2
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The method of analysis has been based on the weighing of milled and dried
seeds in the chamber dryers of laboratory (photo 107). At this, the students of
every subgroups choose probes with weight of 50 g seeds from the second middle
sample placed in bottle (photo 109). This probe is divided into two parts. The first
part is used for the analysis, the second part is placed into glass with lid and kept
until taking the result from analysis. This would be used only in the case of
necessity to third subprobe in the results of analysis.

The seeds are grounded for the period of 60 seconds by means of laboratory
mill.

By the means of electron scales of laboratory, two subsamples are weighed
out of milled seeds 5 g each one. Placing them into beforehand dried, weighed and
numbered metal cups (photo 98), the cups with seeds are laid into warmed (up
t0150° C) dryer (their leads also placed near or under them). The door of dryer is
closed firmly and by checking the temperature indexes at the 150° C is fixed the
time. Drying is conducted for 20 minutes at the temperature of 150°C. By the end
of given time, the dried cups are taking out and covered by their leads. Cooling of
cups are executed in the exicators (photo 107). For this, the cups placed in the
exicators for 15-20 minute to fully cooling. After cooling cups with seeds are

weighed once more.

Photo 107. Laboratory cooling facilities
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The amount of loosed moisture is determined via calculating difference of
taken index of cups’ weights up to drying and index of cups after cooling.

The percent of moisture is determined through multiplying loosed moisture
to 100 and taken amount is divided into initial weight of seeds (5.0 g).

For instance, if the loosed moisture of the cup with the number of Nel is
made of 0.67 g., it should be multiplied to 100. The taken 67 is divided to initial
weight of subsample, that is 5 g. and the moisture of 13.4 % is determined. At the
same array, the loosed moisture 0.65 g. of second cup with the number of Ne2 is
multiplied to 100 and through dividing the result 65 into initial 5 g. is determined
of 13.0 %.

Now, by adding both results the following is to taken: 13,4 + 13,0 = 26,4.
This result is divided into 2 and determines of middle moisture, that is 13.2 %.

The taken difference between indexes of moisture of both subsamples is to
be not exceeded of 0.5 %. At this result, the determination of moisture is
considered as concluded in correspondence with standard claims. In the case of
data more than 0.5 %, the procedure is repeated with the second part placed into
glass cup until taking of result less than 0.5 %. The calculated middle index with
convince is recorded in the column of middle moisture.

Task 2. Make a new analysis with other breeding accessions of corn to
consolidate into memory the method for determining the seed moisture.

The questions:

1.When and why the weight of 1000 seeds is defined?

2.What result of analysis on the seed moisture determining is considered
correct?

Glossary: below presented- Hwke mnpuBeICHHBI-KyiHIa KEATHPHIITAH;
breeding accessions- cenekimoHHble (OPMBI- CEIEKIIMOH MIakiIap; instruction-
UHCTpYKIUS-HypukHoMa;  calculated- BerumThIBaTh-  adimpumi; total — data-
CIIO)KCHHBIC ~ JIaHHbIC-  JKaMJaHraH  Mabaymotriap; above  mentioned-

BBILICYITOMSIHYThIN- foKopuaa osciatwiaran; analysis is followed- mnocaenyror
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aHANM3bl- TaXJIWUUIAp JaBOM OTTHpWwiIagw; grounded- pa3mpoOiieHHBIN-

Maimananras; With convince- ¢ yBepeHHOCTBIO- HIIIOHY OWJIaH.
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28-laboratory training.

Definition of sprouting speed and germination of corn seeds.

Seeds germination of corn is one of the main planting qualities which
exhibits biological and farm value of seeds (photo 108).

Sprouting speed either is taken into mind for concluded assessment of seed
planting quality. They are defined in percentage of number of healthy germinated

seeds from general number of seeds that had been taken for germination.
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Photo 108. Appearance of corn cobs and seeds
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The planting qualities of corn seeds is evaluated on the base of laboratory
analysis data.

The aim of the training. Teaching the students the method of sprouting
speed and germination of corn seeds in the laboratory conditions is the aim of the
training.

Necessary teaching items and laboratory equipments. Teaching manuals
for practical and laboratory trainings, the average seed samples of corn varieties
and hybrids, laboratory scales by the accuracy of 0.01 g., and special electronic
seed counter equipments, previously disinfected thermostat, different plastic cups
(photo 103), mechanic sprayer of water, seed germinators, tempered sand (seeds of
grain — bean crops are germinated only on the sand), still boiled water, pincer,
metal divisions, small shovels and sand compressor, note book, pencil, eraser,
ruler.

The training begins by short instruction of teacher about lab analysis.

The laboratory analysis are conducted by the taking part of academic groups
of students and carried out with dividing students into subgroups of 4, 6 persons
each one depending on the availability of average seed samples of corn varieties
and hybrids at the disposal of the laboratory.

Analysis of seed germination in the conditions of laboratory is implemented
on the method worked out by the standard (GOST 12038-84).

One person out of each subgroup of students along with instruction of a
laboratory specialist segregates 2 working probes on 200 grams each one by the

help of scales from the average sample sack of seeds (photo 109).
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y
Photo 109. Leading assistant of accredited central testing laboratory
Tojibaeva Mavluda and a practician, student of 3" year picking out of

working probes from an average seed sample.

The working probes are numbered by the Rome figures (I and Il) at the
paper labels.

The first working probe is employed for analysis of sprouting speed and
seed germination. The second working probe is set apart for analysis of other seed

quality indexes.
In the next, the students segregate four subprobes in small cups from the first

working probe on 50 units each one to plant in four replications (photo 110).
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Photo 110. Assistant of accredited central testing laboratory Akhunjanova
Malokhat and practician, a student of the 3™ year at the TSAU are sowing the

seeds on the growing bathes.

,"ril-" :

The seeds in small cups are planted on the prepared bathes with moistened
sand. Sowing, planting the seeds in the sand is carried out on the order of placing
the two replications on 50 seeds each one on two parts of bathes. The planted seeds
are covered with sand and slightly compacted and smoothed out by the help of
sand compressor. Every bath is numbered, attached with the date of seeding.

Germination is defined by the means of thermostat. Subgroups of the

students are getting repeated acquaints with disinfection and order of disinfection
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of thermostat and other its working items (take a look at the materials of 8"
training).
The germination is fulfilled in the special thermostat (photo 98) with optimal

temperature (25°C) and other required conditions (table 37).

Table 37. Determination of sprouting energy and germination of corn seeds.

Ne| Name | Expositio | Growth | Light Terms of Results, an
of n temperat or defining, days average, %.
varieti ure, darkne | Sprouti | Germi | Sprouti | Germina
es and 25°C. SS ng nation ng tion
hybrid energy energy
S
1 Sand o o « | Darkn 4 7
ess
2 Sand | ., ., ., | Darkn 4 7
ess
3 Sand W o o | Darkn 4 7
ess
4 Sand o o . | Darkn 4 7
ess

The subgroups are placing their bathes with planted seeds on the shelves of
thermostat under function.

The temperature (25°C) of thermostat is checked three times a day: in the
morning, midday and in the evening and periodically are marked in the table of
copy book. The required temperature (25°C) of the thermostat for germination does
not exceed or lower than +-2C°. The vessel with water is put on the bottom of
thermostat. The level of the water in the vessel is kept at the height of 1,5-2.0 cm
and refreshed in 3-5 days.

Sprouting speed and germination of seeds in the seed bathes are analyzed
according to the conditions and dates exhibited in the table 38 and determined their
sprouting speed and germination. The results of analysis are recorded on the leaflet
for the definition of the quality of seed probes presented in the enclosure 4 (it

should be drawn in the lab books).
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Table 38 The results of seed germination analysis

Mean arithmetic percentage of Admissible difference, in %.
germination (for 4x100)

QQ9orl +.2

From 97 to -98 or from 2 to -3 +.3
From 95 to -96 or from 4 to -5 +.4
From 92 to -94 or from 6 to -8 +.5
From 88 to -91 or from 9 to -12 +.6
From 83 to -87 or from 13 to -17 +.7
From 75 to -82 or from 18 to -25 +.8
From 62 to -74 or from 26 to -38 +.9
From 39 to -61 +.10

Initial growing of seeds (sprouting energy) and general germination along
every subprobe are determined solely. At the defining of initial growing the
counting of normally grown and rotted seeds is done individually by removing
away the last ones. And at defining of general germination, the grown seeds, all not
grown seeds are counted and separated into groups (normally grown, abnormal
grown, swollen and rotted). Mean germination of seeds in four replications is
subtracted.

The results of analysis are considered correct if the difference between
replications doesn’t exceed than admissible indexes of GOST (table 38). In
contrast case the analysis should be repeated.

For example, the correctness of the results of the first subgroup of students
on the analysis of seeds of Hybrid Uzbekistan 400 DP is examined. The
germination on the replications is taken: 96,0; 96,0; 96,0 and 96,5 %. From the
results it is obvious, that the difference between replications is less than admissible
+.4, shown in the table 38. That is why, the results of the first subgroup with the

seeds of Hybrid Uzbekistan 400 DP are considered correct.

Tasks:
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1.To repeat the analysis with other seeds of corn varieties and hybrids in
order to consolidate a knowledge gain by the students on the determination of
sprouting speed and germination of corn seeds.

2.To repeat again the analysis in the subgroups, if the outcomes do not
correspond to the requirements of the GOST.

The questions:

1.In what articles does the table, shown in the enclosure 1 to fill the results
of analysis consist of?

2.How the sprouting speed of seeds is determined?

3. How the germination of seeds is determined?

Glossary: general number - oGriee koruecTBO- yMyMuid conu; on the base
of data- Ha ocHOBe maHHBIX- MabiayMoTiap ococuza; in the aim of the training-
ICNIBI0  3aHATHS- MAIIFYJI0T Makcaay, tempered sand- 3akajieHHBIH IECOK-
toOnanran Kym; cooled boiled water- ocrteiBiIas kumnsdeHHas BOaa- KaHATHIHO
coBytwiaran cys; Short instruction- xopoTkas WHCTPYKIHsI- KHCKAa WYIIaHMA;
availability of average samples- wHaguuume cpenHux 0Opa3loOB- ypraya
HamMyHajapHuHT Oopnuru; by Rome figures- pumckue mmudpsl- pum pakamu; to
leave along- ocrasisiercst B cTopoHe- yetaa Kongupuiaaau, dates of planting- mara
nocesa- dkuI caHanapu; covered by the sand- mokpeiBaeTcst meckoM- KyM OujiaH
¢munanum; periodically is marked- perymsapHo oTMmedaroTcs- JaBpud  Kain
kuauHaau; Kept at the height of- mogmepkuBacTcst Ha BBICOTE-MabayM
Oananmmukaa Tytwiaaam;, normally grown- HopMaiabHO MpopoCHIve- eTapinya
ycran; is considered right or correct- cumrtaercs npaBUIBHBIM- TYFpH 1c0

XucooOJiar.
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29-laboratory training.
Definition of 1000 grains weight, sprouting speed and germination of sorghum
seeds.

The aim of the training. To familiarize the students with the method of
defining the weight of 1000 seeds, sprouting speed and germination of sorghum
seeds is the aim of this training.

The weight of 1000 seeds of sorghum is defined only in the conditioned
seeds.

Necessary teaching items and laboratory partings. The teaching and methodic
manuals for practical and laboratory trainings, an average seed samples of sorghum
varieties, electron lab scales with the accuracy of 0.01g. (photo 96), prior
disinfected thermostat, lab cups, mechanic sprayer, growers, moistened sand, metal
partitions, filter papers, pincer, the small shovel and compressors (photo 111),

pencils, erasers and rulers.

Photo 111. Necessary working items for laboratory analysis.
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The training begins with instruction by the lab specialist about the order of
fulfillment the laboratory analysis.

For comprehensive understanding of lab analysis, the students of the group
are divided into subgroups of 3, 6 persons each one depending upon the gathered
average seed samples in the lab from different sorghum varieties oratory.

The 1%t work. The subgroups of the students guiding by the standard pick
out the sacks containing average samples of sorghum with corresponding label to
define the weight of 1000 seeds. Then, likely as the order of one of the accredited
central testing laboratory they define the seed quality of agricultural crops (photo
13), rewrite the data of seeds in their notebooks. The correctness of the documents
attached to samples is studied at the laboratory and entered into register the name
of farm, variety, reproduction, year of crop, origin, a lot and weight of seeds,
number of place and other required data by the standard.

One of the students of the subgroup from each one pours out the seeds from
their seed samples have passed through seed purity on the table. From this working
probe, without selection they pick out two subprobes on the 500 units each one.
They are weighed on the electron scales by the accuracy of 0,01 g. The weight of
1000 seeds is identified through multiplying the taken data to two.

According to the GOST 12042-80, the data from two replications are united
and subsequently divided into two is taken an average. By this way, the divergence
between two replications is defined and compared with admissible divergence
(table 41). Comparison is conducted on the data of this table 39.

Table 39 Indexes of permissible divergence, g.
Decimals Unit
0 1 2 3 4 5 6 7 8 9

0 - 0,02 | 003 | 004 | 006 | 008 | 009 | 0,20 | 0,12 | 0,14
1 015 | 016 | 018 | 020 | 021 | 022 | 024 | 026 | 027 | 0,28
2 030 | 032 | 0,33 | 0,34 | 0,36 | 0,38 | 0,39 | 040 | 042 | 044
3 045 | 046 | 048 | 0,50 0,51 0,52 0,54 | 0,56 0,57 0,58
4 060 | 062 | 063 | 064 | 066 | 068 | 069 | 0,70 | 0,72 | 0,74
5 0,75 | 0,76 | 0,78 | 0,79 0,81 0,82 0,84 | 085 | 0,87 0,88
6 090 | 092 | 0,93 | 094 | 0,96 0,98 0,99 1,00 1,02 1,04
7 1,05 | 1,06 | 1,08 | 1,10 | 1,11 | 1,12 | 1,14 | 1,16 | 1,17 | 1,18
8 1,20 | 1,22 | 1,23 | 1,24 | 126 | 1,28 | 1,29 | 1,30 | 1,32 | 1,34
9 1,35 | 1,37 | 1,38 | 1,40 | 1,41 | 1,42 | 1,44 | 145 | 1,47 | 1,48
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For example, the weight of the first subprobe is 16.68 g. and the weight of
the second is 17.05 g.

Total weight of two subprobs makes of 16.68 + 17.05=33.73 or 34 g.

The real divergence of two replications is 17.05 — 16.68 = 0,37 g.

The weight of two replications made 34 g. on the base of this from table 39,
we can find 3 on the column “Decimal” and 7 on the column “Unit”. On the
crossing cell across of these two figures in the table, the permissible divergence
0,51 is defined. Thus, the difference between two parallel analysis (0.37) is less
than permissible divergence (0.51), that is proved by the correctness of conducted
analysis. If the difference between two analysis is more than permissible
divergence, the third subsample is selected and taken data is calculated in
association with above taken two data from two subprobes and the newly taken
data is compared with permissible divergence.

Task 1. The subgroups of the students compare the results of analyzed data
on the weight of 1000 seeds and substantiate the occurred difference on the base of
scientific and practical knowledge.

The 2" work. Analyze seed sprouting speed and germination of sorghum in
the conditions of laboratory implements on the worked out state standard (I'OCT
12038-84) of method seed sowing on filter paper (photo 112), in folded paper or in

Photo 112. Seed growing by the means of filter paper.
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moistened sand.
One student from subgroups of the students following the instructions of the

lab assistant pickes out 4 subprobes on 100 units each one in the cups from 250 g
of working seed sample. These subprobes are numbered on the order of Rome
figures (1, 11, 11l and V).

The seed subprobes from small cups are planted in the sand of growers
which have prepared for seed planting (photo 113). The planting is conducted by
laying out the 100 seeds in the sand which disparted into two parts consisting of
two replications. After this, the seeds are covered with sand and easily compressed
by the help of compressor which smoothes out the surface of the sand (photo 98).
Each grower is numbered, even is written the date of sowing.

The germination of seeds is defined by the help of thermostat. The students
of subgroups again will get acquainted with the disinfection and order of
thermostat and other working things (on the base of the data illustrated in the 8"
training).

Germination of seeds is fulfilled in special (photo 11) optimal temperature
(25°C) and other required conditions (table 40).

Table 40. Determination of sprouting energy and germination of sorghum

seeds
Results of
Tempera | Light Day?nog;egord, analysis, an
No Varieti | Necessar | tureand | and y average in %.
| es y things | growing, | darkne | Sprouti . | Sprouti .
25°C. SS ng Gefm' ng Ger_mma
nation tion
energy energy
1 Sand | . . ., | DYy 8
ess
2 Sand | . ., ., | DYy 8
ess
3 Sand 0 e Darkn 4 8
ess
4 Sand | . ., ., | DYy 8
ess
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The growers are put on the shelves of working thermostat by the students of
subgroups (photo 105).

The temperature of the thermostat (25°C) is verified three times for every 24
hours: in the morning, midday and in the evening and regularly remarked in the
table of copybook. The required temperature of the thermostat (25°C) for seed
growing doesn’t exceed or lower than +-2C°. A dish with water is placed into
bottom of thermostat. The water level 1.5-2.0 cm in the dish is kept and refreshed
for every 3-5 days.

Sprouting energy and germination of seeds are analyzed (photo 113)

according to

Photo 113. Assistants of central accredited testing laboratory Aripova Nasiba
and Gafurova Nasiba are analyzing seeds’ sprouting speed of sorghum.

conditions and terms exhibited in table 41 and determined by sprouting

energy and germination. The results of analysis are written on the leaflet for
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quality of seed subprobes presented in the enclosure 4 (it should be drawn in
notebook and filled with data by the help of specialist).

Table 41 The results of seed germination analysis
Mean arithmetic percentage of Admissible difference, in %.
germination (for 4x100)

QQ9orl +.2

From 97 to -98 or from 2 to -3 +.3
From 95 to -96 or from 4 to -5 +.4
From 92 to -94 or from 6 to -8 +.5
From 88 to -91 or from 9 to -12 +.6
From 83 to -87 or from 13 to -17 +.7
From 75 to -82 or from 18 to -25 +.8
From 62 to -74 or from 26 to -38 +.9
From 39 to -61 +.10

Initial growing of seeds (sprouting energy) and general germination along
every subprobe are determined solely. At the defining of initial growing the
counting of normally grown and rotted seeds is done individually by removing
away the last ones. And at defining of general germination, the grown seeds, all not
grown seeds are counted and separated into groups (normally grown, abnormal
grown, swollen and rotted). Mean germination of seeds in four replications is
subtracted.

The results of analysis are considered correct if the difference between
replications doesn’t exceed than admissible indexes of GOST (table 41). In
contrast case the analysis should be repeated.

For example, by the students of the first subgroup is checked the correctness
of the results of analysis on the variety Dwarf Uzbekistan. The germination along
the replications is: 95,7; 96,0; 95,0 and 95,5 %. It is obvious from these results that
difference between replications is less than difference +.4 indicated in the table.
That is why, the results of this subgroup is concluded correct.

Task 2. Every subgroup verifies the significance of variations of thermostat
temperature and level of water in the bottom of thermostat in the days before

analysis recorded in the notebooks.
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Questions:

1.In what order the weight of 1000 seeds is defined?

2.1s there a difference in the methods of defining of germination between
corn and sorghum?

3.Why foreseen the periodic checking of temperature and water level in the
thermostat?

4.For what the sprayer is needed?

Glossary: Mechanic sprayer- mexaHH4ecKHil MyJbBH3aTOP - MEXaHUK CYB
cenrud; COMPressors - TmpeccoBmMK -3uwiardd; agricultural crops -
CEIIbCKOXO3SMCTBECHHBIX KYJBTYp - KUIUIOK XYKaIurd skuHiapu; Rome figures -
puMckhe I1Mdpel - puM pakamitapu; prepared for - TpPUTOTOBICHHBIN -
taii€pnanran; replication — moBTopenue - Takpop; UNit - eauHHUIA- OUPIIHUK;
divergence - pacxoxaenue - (apkianui, again compared - mpoBepseTcsl CHOBA —
sHa TeHrnamrrupmiany; date of sowing - matel moceBa — dkmin caHamapu; seed
growing - mpopaniuBaHue ceMsH — ypyrHH yctupuii, in the bottom of thermostat -

B IIOAA0OHC TCPMOCTATa — TCPMOCTAT TarJiurujaa.
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30-practical training.
Study of the approbation in seed plantations of grain crops.
The steady control has been established for saving of high yields of variety
seeds and yields of varieties in our republic. Approbation is conducted in the seed

plantations of crops for determining the quality of variety seeds (photos 114 and

115). The following definition was given to approbation in the state law about

Photos 114 and 115. Approbations conducting in the plantations of wheat and
corn,

seed production: “Conducting of approbation — this is a research,
conducted in the field to identify genetic (variety) clearness, resistance to diseases,
pests and general state of planting seeds”.

The farms should not plant seeds unfit to planting, with lowered seed quality
from varieties according to the regulation of variety and seed control.

The aim of the training. The students are taught the order of approbation
conducting in the seed plantations of grain crops.

The necessary teaching aids. Lecture notebooks, instruction on the
conducting of approbation in the seed plantations of grain crops (appendix 10),
manual on the leading of lab and practical trainings on the subject of selection and
seed production of grain crops, sample bundles of plants taken out of seed
plantations of grain crops, notebooks and pencils.

15t work. The students of the group are divided into subgroups of 6 people

each one. They get acquainted with instruction on conducting of approbation. One
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of the students out of each subgroup, fulfills the duty of the agronomist —
approbatory, who have passed through special preparation prior to approbation and
have corresponding certification. Agronomists — approbatories of every subgroups
acquaint the students of their subgroups with works: preparation to conducting of
approbation, selection of sample bundles, analyzing of samples and field
observation, documentation of the analysis results, handing in the documents on
the fulfillment of works in the field approbation to the place of destination.

2"d work. The students recopy the order of filling woks on the preparation to
conducting of approbation into their notebooks, selection of sample bundles,
sample analysis and field observation, documentation of results of analysis,
handing in the documents to the place of destination. At this, on the first work: to
organize the availability of documents for seed plantation of the farms, becoming
weedy of the field with the seeds of other varieties or hybrids, at the necessity
weeding for variety clearness and identity of the view and also to inspect space
isolation width.

On the second work, that is selection of sample: approbation bundles (photo

116) on the wheat, barley, triticale and oats are executed at the beginning of

Photo 116. Selected approbation bundles by the students at the time of field

practices.
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wax ripening of grain (on the corn, at the time of grain texture forming,
color of grain and rod of cobs). At this, they walk along the diagonal of the field
pulling out 1500 normally developed plants from 150 points, approximately equal
intervals each other and establish one bundle. One sample bundle from above
mentioned crops is selected out of 450 hectares. On the corn, 250 cobs are selected
from 25 points, 10 cobs each one, through the diagonal of the field consisting of 50
hectares and subjecting to analysis.

The students, except those works mentioned above, also should remember
that the agronomist — approbatory provides every bundle with corresponding label
with necessary notes. Also pays attention to eye assessment on the rate of impurity
of the field with weeds: in the case of the field when it is free of weed — O;
inconsiderable occurrence -1; average occurrence of them -2 and too many -3.

In the third work, the students by using of the manuals or literature

investigate and write down to their notebooks the order of bundle analysis (photos
117, 118),

Photos 117 and 118. Inspection of bundles.

documentation of the results of analysis and handing in the documents to the
places of destinations. Here, picking out the stocks of plants at the time of
inspection of bundle or analysis and making the groups as the following orders:

1.The normally developed stocks of plants of approbation variety.

2.The plants of other varieties, variety diversity and species of this crop.

3.The stocks of infected or damaged plants of the variety by the diseases

and insects.
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4.Hardly picking out stocks of cultivated plants.

5.Hardly picking out stocks of weedy plants.

6.The stocks of prohibited (quarantine) plants.

7.The stocks of the very dangerous weedy plants.

In the next turn, the percentage amount of plants in each group if defined.

The approbation statement (appendix 10) is filled in on the base of the taken
data.

The field journal is handed in together with approbation statement.

The approbation statement is filled in by two copies: one to the farm and the
second to send to district agro-industrial association.

1%t task. Study the wideness of border (isolation) for crops from instruction
of approbation or literature, to group of analyzed plants, the labels attached to them
and the destination of the seeds infected by the diseases.

The seeds are considered as the unfit to provision of seeding material if they
present the following states:

1.1f the general mixture of cultivated plants is hardly picked out will be
more than 5 %.

2.1f the general mixture of weedy plants is hardly picking out will be more
than 3 %.

3.1f wheat or barley were spoiled by black smut more than 2 % or by hard
smut more than 5 %.

Also, the elite plantations of wheat, barley, oats injured by powder smut
more than 0.1 % or elite plantations of wheat, barley and oats were injured by hard
smut more than 0.5 % their seeds are considered as the unfitted seeds to the
quality of elite seeds.

In this situation, the approbatory draw up the statement of unfitted seeds.

If more 85 % of cobs’ traits (signs) exhibit the identity, in this is to point the
species diversity (tooth like, flinty and further) in the statement of corn. In other

wise of the situation where the uniformity of cobs is seems to be less than 85 % (on
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average of two replications) the statement of approbation is filled as “Mixture of
diversity”.

The questions concerning the considered text:

1.From what work is the preparation of plantation to approbation consist of?

2.What kind of documents are required to execute the approbation?

3.What information is filled in the field journal?

Glossary: Variety seeds- copToBeie cemeHa — HaBIOp ypy¥iap,; variety and
seed control- copToBoii W CeMEHHOW KOHTPOJIb- HAaB Ba ypyF Haszoparu; Seed
plantations- cemennsie moceBsl - ypyrimk skuHinapu; Weedy for variety clearness-
IIPOIIOJIKH JIJI1 YMCTOCOPTHOCTH — HAB TO3AJIMTH yUyH YTOK Krumand, to the place of
destination- k MecTy Ha3HaueHUs — Kepakiu xoiira; single bundle- ogun cHom- Oup
oornam HamyHacH; black smut- gepHas rojgoBHs- Kopa Kysi; Statement of unfitness-
aKT HEMPHUIOJAHOCTH- SIPOKCH3IMK akTh; draw up the statement- cocraBuTh akra-

aKT TY3HUII.
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Glossary of some key terms

Name of terms In English In Uzbek In Russian In German
Approbation — | Research conducting in the | Ycummuknapuusar reneruk | HccienosaHue, Eine  Feldforschung
field with the purpose of | (HaB) skuxaTuaaH KaHYaIMK | IPOBOJMMOE Ha moje ¢ |zur Bestimmung der
determination the genetic | To3a SKAHJIWJIUTUHH, | LIEIBIO ompenaencHus | genetischen  Reinheit
purity rate (grade) of | kacammukapra, reHerudeckoit (coproroii) | (Grad) der Pflanzen,

plants, resistance  to | 3apakyHajaagapra YUCTOTBI pactenwuii, | der
diseases, pests and the | yumammwmMra Ba SKHINTA | yCTONYHBOCTH k | Widerstandsfahigkeit
general state of seeds, | MyiDKanmaHraH ypyFIMKHUHT | OOJIC3HSAM, BpPEIUTEIIAM H | Jegen Krankheiten,
designated to the planting. | ymymuii XO0JIaTUHU | oOmiero coctosuus cemsH, | Schadlinge und des
AHMKJIALI Makcaua | mpeIHa3HauYCHHBIX s | allgemeinen  Zustands
nanana YTKa3WIaJauraH | 3arOTOBKH nmoceBHbIX | der Aussaatzur Ernte
TaJIKUKOT. CEeMSIH. des bestimmten
Samen.

Biological Natural pollination of the | Hapuuur Oomika HaB €ku | 3arps3HeHUE Die natlrliche
impurity of the | variety with other variety | sxun Ounan TaOMHIA | TPOUCXOIAIIICE B | Bestdubung der Sorte
variety — or crop taking place in the | yanrmanumM  Ba  KWYMK | pe3y/ibTaTe €CTECTBEHHBIX | Mit anderen  Sorten
result of accidental | myrarnusutap  HaTH)KacHIa | CKpPEUUBAHUI oxuoro | oder Ernten und

mutations. KeuaJaurad U(ocIaHuIl. copra ¢ apyrum coptoMm | Verschmutzungen
17001 KYJIbTYypOi u | findet aufgrund der
CIIy9aiiHbIX MYyTaIIlM. kleinen Mutationen

statt.

Bred variety — | The variety developed at| MimMuii-tagkukot Copr  cosmansbiii B | Die Sorte, die in den

the scientific research | myaccacanapuna HAY4HO - | wissenschaftlichen
enterprises on the base of | cenekuusHuHT WIMHH | UCCIICIOBATEITLCKUX Forschungsunternehme
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scientific selection | ycymnapu acocuja | yupexkaenusx Ha ocuose | N auf der Grundlage
methods. sipaTHIIraH HaB. HaY4YHBIX meTo 0B | Wissenschaftlicher
CEJIEKLIUU. Auswahlmethoden
entwickelt wurde.

CMS — Cytoplasmic male sterility | [{uroruiasmaruk spkak | [{uTormazmMarnaeckas Zytoplasmatische
(infertility), that is pollen | crepummuru MY)KCKass ~ cTepribHOCTH | mannliche  Sterilitat
grains inability t0 | (mymTCU3IUTH), STbHA YaHT | (HE CIIOCOOHOCTH k | (nicht die F&higkeit
impregnation. JIOHAYAJIAPDHUHT ~ HACJICH3 | OTJIOJIOTBOPEHUIO), To | zur Befruchtung), d. h.

(ry4) OemymT Oy Iy, ectb, TbUIBIIEBEIE 3epHa | Staubbeutel, die nicht
HECIIOCOOHbIE Kk | befruchten kdnnen
OTLIOTOTBOPEHUIO (schwach).
(IIyTIsIe).

Coefficient of | Ratio of conditioned seed | Konaunusiiu ypyFiuk | CooTHomenue  ypoxkas | Verhéltnis der

propagation — | stock yield to the amount | xocuuHHHT SKWJITaH | KOHIUIIMOHHBIX CeMsiH K | Ertragsmenge des
of planted seed stock. YPYFIUK MUKOpHTa | KOJTMYeCTBY  mocessHHbIX | konditionierten

HUCOATH. CeMSH. Samens zur Menge des
gepflanzten Saatguts

Dominancy — | The privilege of one over | I'erpo3urora oparausumua | [IpemmymiectBo  oxHoro | Das Privileg eines der
other on allele traits in the | annens OenruiapaaH | Haj IPYTUM o | Allelmerkmale als das
heterosis organism. OMPUHMHT WKKWHYHCHUAH | AJUICTBHBIM TMPU3HAKaM B | ZWeite im

YCTYH TYPHIIIH. reTepo3ucHOM opranmsme. | Heterosisorganismus.

Elite - Seed stock produced from | Hasra xoc »sur sxmm | CeMeHa, nojy4eHusle | Samen, der aus der
propagation of the best | ycumnuknapauar —Tammao, | myTem orbopa u | Vermehrung der
plants belonging to the | xymaiTupu6 OJIMHTaH | pa3MHOKECHHUS ot | besten Pflanzen

variety which all inherited
characteristics to the next
generation.

ypyFIuru Oynub, HaBHUHT
Oapua wupcuii Oenru Ba
XYCYCHUSTIAPUHU KEHUHTH

HanOoyiee TUIWYHBIX IS
copTa pacTeHHUi, KOTOpPhIE
nepeaaroT BCE

gewonnen wird, ahnelt
der Sorte hinsichtlich
ithrer erblichen
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OyFruHIapIIa YTKa3a/IH. HACJICJCTBCHHBIC Eigenschaften,
npu3HaKd M cBoiicTBa | Eigenschaften und
copTa cienyromemy | Ubertragungen an die
IIOTOMCTBY. folgenden

Generationen.

Emasculation — Nipping off | Oma cudaruga osmerad | Ynainenwe nsuibHUKOB u3 | Pflicken  von  dem
(removing) grain pollens | ycummukHUHT T'YJIMJIard | [IBETKOB MmatepuHckux | Staubbeuteldie Bliten
from flowers of maternal | yanrmormapar TeprO OJUII | paCTCHHIA. mdatterlicher Pflanzen.
plant. (rom6 Tamman).

Family — Progeny of one cross | Yernan qaHrTanyB4H | [loToMCTBO oxHoro | Nachkommen  einer
pollinating plant taken via | oburra YCUMJIMKHHM | IEpEKpPECTHO ombuisiemMoro | durch Vermehrung
propagating. KynmauTupuo OJIMHTaH | pacTeHUs,  IOJIydeHHOro | entnommenen

aBJIO]. IyTeM Pa3MHOKEHUSI. Kreuzbestdubungsanla

ge.

Heredity — Transferring of trait and | Opranmsmmarn Genrm Ba | Ilepemaua npumsnako u | Ubertragung von
properties of the organism | XycycHsTiapHUHT HAacJJaH | CBOMCTB  opranm3ma oT | Merkmalen und
from generation to | Hacra YTHIIN. TIOTOMCTBA K IoTOMCTBY. | Attributen im
generation. Organismus von

Generation zu
Generation.

Heterosis — Becoming vigorious, | bupuaun  O6yrun  (F1) | MoIHOCTS, Die
viability and productivity | nyparaiuHMHT O0Ta Ba OHa | )KU3HECIIOCOOHOCTh u | Leistungsfahigkeit,
of the first hybrid | opranusmnapra wucOatan | npoaykTUBHOCTH mepBoro | Lebensfahigkeit  und
generation (F;) comparing | ky4u, xaéTuaH Ba | mokoaeuus rudpugos (Fip) | Produktivitét der
with parental organisms. | maxcysmop OViIuIIH. 1o CPaBHECHHUIO c | ersten

POJIUTENbCKIUMHU Hybridgeneration (F1)
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OpraHH3MaMH. im  Vergleich  zu
Elternorganismen.
Hybrid — A new generation | Upcwuii oenru Ba | [Toxonmenue, mnoayudenHoe | Eine neue Generation,
distinguishing with | xycycusmiapu Omnan ¢apk | myrem ckpenBanus nByx | die sich durch erbliche
hereditary  traits  and | kunaguran wkku Ba yHaaH |um  Oosee  opranusmos, | Merkmale und
properties taken by | opTHK OpPTaHMU3MIIAPHH | OTINYAFOIIHXCS o | Eigenschaften
crossing of two and more | YaTHIITUPHUO OJIMHTAH SHTH | HACICICTBEHHBIM auszeichnet, die durch
organisms. OyFuH. pU3HaKaM u | Kreuzung zweier
XapaKTePUCTHKAM. Organismen
ubernommen werden.
Hybrid Totality of organisms | Yarumrupuimn Hatmwkacuaa | COBOKYITHOCTb Eine  Gruppe von
population — differing from each other | onmuHran wupcuii sxuxatjaaH | OpraHu3MoOB, moxydeHHbIX | Organismen
on hereditary sign, taken | 6up — OupumaH | myTemMm ckpemuBanus, | unterscheidet sich
in the result of crossing. dapkiaHyBYM OpraHuM3Miap | ommyammuxes apyr ot | hinsichtlich der
TYTUIAMHU. apyra no | Erbfolge, was das
HACJICICTBCHHOMY Ergebnis der Kreuzung
IPHU3HAKY. darstellt.

Hybridization

Hybridization of plants

Typmapu €xku Typkymiapu

['uOpuauzauust pacTeHuit

Hybridisierung von

of remote | different in their species | bomka ©Oomka  Oyiras | oT pa3HbIX BHIOB M pojioB. | Pflanzen, die sich in
forms — and genus. YCUMITUKIIAPHU ihrer Art und Gattung
JyparaiJaii. unterscheiden.
Industry based | Specialization, seed stock | Has, ypyfnmuk Ba xocwi | Crierpanu3aiius, Speziell die
seed breeding — | material concentration in a | cudatiapu Oyiinuya AaBiaT | KOHICHTPALIUS Samenproduktion von

specialized  productions, | cranmapTd  Ba  TEXHHK | IPOM3BOJACTBA CeMeHHBIX | Samenmaterial auf der
meeting the requirements | Tamabmapra *aBoO | MaTepuaioB B ocobo | Grundlage von Sorte,
of the State standards on | 6epamuran YPYFJIUK | CHIEIIHATIH3UPOBAHHBIX Samenbestand und
variety, seed stock and | marepuasiap Maxcyc | X03sicTBax, oTBevaromux | Erntegutqualitat, die
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crop quality, and also seed | uxTucocnamiran TEXHUYCCKUM u | den Anforderungen der
breeding organization on | xy»xanukiapaa UIIad | rocy1apCTBCHHBIM staatlichen Normen
the base of all | unkapuiHun CTaHmapTam 1o copToBbiM, | Und  Verfahren, der
technological ~ processes | HXTHCOCTAIITHPHILL, IIOCEBHBIM U yposkaiiHbiM | Konzentration, der
mechanization and | koHneHTpanusIam, Oapya | kKadectBaM, a  Ttakke | Mechanisierung aller
automation, using the least | TexHonorMK >kapaCHJIAPHH | OpraHU3AIUS technologischen
labour expenditure. MeXaHH3aMUIAI THPHUIIT CEMCHOBOJICTBA Ha ocHOBe | Prozesse  und  der
Xama aBTOMATJIAIITHPHII | MEXaHU3AIUH u | Organisation der
acoCHIa DHI KaM MEXHATHU | aBTOMAaTU3alliU Bcex | Samenproduktion
capdiad YPYFYMIHKHH | TEXHOJOTHYECKHIX genligen  Mindestens
TAIIKWAJI JTHUILLI. IPOIIECCOB, ucnoin3ys | Arbeitsaufwand
HaUMEHBIIIHE 3arparsl | aufgrund der
TpyJa. Automatisierung.
Insurance seed | Seed  reserve  (stock) | Tabumuii odarimap BakTuaa | 3amac MOCEBHBIX CeMsH, | Samenreserve
fund — established at the state | hoitnananuin YUYH | CO3TaHHBIN u3 | (Bestand), die bei den
depositories or directly in | Tyrpunan-tyrpu HETIOCPEICTBEHHO staatlichen
the farms to use in the | xyxanuknapaa €ku JaBiaT | XO3SIMCTBEHHBIX win | Verwahrstellen  oder
time of natural disasters. | »xamrapmanapuaa rOCyJIapCTBEHHBIX direkt in den Betrieben
Its amount is different | spaTtmnaguran YPYF | 3aKpOMOB, TUTS ux | zur Verwendung in
depending on the various | 3axupacu (3amacu). YHUHT | HCIIOJIb30BaHUs BO Bpems | Zeiten von
sections of seed stock | Mukmopu YPYFIHUK | IpupoaHbIX  KaTactpod. | Naturkatastrophen
system. For example, | THBUMUHHHT typiiu | Ero 00bém paznuyaercs B | eingerichtet wird. Die
Insurance fund in the |3BeHomapuma  xap — XWJI | 3aBHCHMOCTH OT 3BeHbeB B | Menge hangt von den
primary seed sections | 6yimu0, macanaH, OupiaM4M | CHCTEME CEMEHOBOJCTBA. | Verschiedenen
makes 100 % in ratio to | ypyfiuk 3BeHOMapuaa | Hampumep, 00béM | Abschnitten des
seed stock  necessity, | sxtuér ¢doHau ypyfirkka | Habopa ctpaxoBoro GoHga | Samensystems ab.
depositing amounts are | 6yaran sxTuéxra HucOataH | B 3BeHbSIX nepBudHoro | Zum Beispiel macht
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consisted for super elite -
50 %, elite and 1
reproduction — 25-30 %.

100 % MUKI0P/A,
cynepanutra yayH 50 %,
amuTa Ba 1 penpoxyKIus
yayn 25-30 % wmwukmopaa
KaMFapuIaau.

CEMEHOBO/ICTBA
cocraBiger 100% ot ux
HYX]T B ITOCEBHBIX
CeMeHaxX, [JIs1  Cymep
3auThl 50%, I AAUTHI U
1 perpomykiuu 25-30%.

der

Versicherungsfonds in
den priméaren
Samensegmenten von

100% im Verhaltnis
zur  Samenbedirfnis,
die

Einzahlungsbetrage fur
Superelite - 50%, Elite
und 1 Reproduktion -
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.

®OTOCHHTETUK ~ KOOWIIATH
IOKOpH  OYnmub,  Tamku
MYXHUT OMMJUTAPUIaH
(rympok, cyB, VFHT Ba
EpUFITUKIAH) YHYMIIH
doiinanana OJIaJuraH,

XaMmJla FOKOpH arpoTEXHUK
mapouTuaa €Tud KOJIUIITA,
KacaJUIMK, 3apapKyHaHJa Ba

Oomka HOKYJIai
TabcUpjiapra 4ugad, My
XOCHII Ba cudarmu

MaxcyJoT OepaJuraH HaB.

Coprt v BBICOKOM
(bOoTOCUHTETUYECKON
CITOCOOHOCTBIO,
OT3BIBUMBBIA K YCJIOBHUSM
BHEIIIHUX ¢dakTopoB
(mouBa, Bona, yaoOpeHus
U CBET), YCTOMYMB K
ITOJICTAHUIO, 00JIC3HAM,
BPEAUTEIISIM W JAPYTUM

cTpeccaM U  CIIOCOOHBIM
JaTh OOJIBLION YypoKast |
KauyeCTBEHHYIO

MPOIYKIIHUIO.

Die Sorte besitzt eine
hohe

Photosynthesekapazita
t, die bei der effektiven

Nutzung von
Umweltfaktoren
(Boden, Wasser,

Dinger und Licht) und
auch bei
Beherbergung,
Krankheiten,
Schadlingen und
widrigen aulleren
Beanspruchungen
moglich ist.

Introduction —

Bringing of the species

YCUMIIUKJIApHUHT Typ Ba

[IprBO3 BUIOOB U COPTOB

Die Arten und Sorten
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and varieties of plants | naBnapunu Oomika | pactenmii w3 apyrux | von  Pflanzen  aus
from other territories. KOWIapaH KEITHPHIIL TEPPUTOPHIA. anderen Territorien
einzufihren

Mechanical Seed  stock’s  mixing | XOCWIHM WWFHII, SHTHIAN, | 3arps3HeHHE  TOCEBHBIX | Vermischung

contamination | (pollution) with  other | Tosamamr  tammm — kabu | cemssH cemeHamu apyrux | (Verschmutzung) des

of the variety — | variety or crop at harvest, | )xapaénnapna ypyFJIMKHHHT | COPTOB WJIH KyJIbTyp Bo | Saatbestands mit
renewing, purification, | b6omka wHaB €km 9KHMH | BpeMs cOopa  ypoxas, | anderen Sorten oder
transportation processes. | ypyrura apaiamu0 KeTHIIW | OOHOBIIeHHE, ounieHue u | Ernten bei der Ernte,
(ndbnocnanumm). TPaHCIIOPTUPOBKH. Erneuerung,
Reinigung.

Modification Not hereditary | Hpcwuii Oynmaran | HenacnencrBeHHas Keine Variabilitat der

variability — (phenotype) variability. (perOTHTIHIK) (erOTHTIIUCCKAS) Vererbung (Phanotyp).

y3rapyBUYaHJIHUK. W3MEHYNUBOCTb.

Mutational It arises by the external | V TaIIKA mapout | OHa  BosHmkaer  mof | ES entsteht durch die

variability — influences and does not| tascupuaa ro3ara KenuoO, | BIUSHUEM BHemHed | duBeren Einflisse und
transmit from generation | 6yruHnaH—OYFUHTA YCIIOBUH HO He | Ubertrdgt nicht wvon
to the generation. Oepumaiiau. nepeaaeTcs no | Generation zu

HACJICICTRBY. Generation.

Mutation — A sudden  (by | Opranusmumarun Oenaru Ba | CioydvaiiHas Eine Ebene der
spasmodic way) hereditary | xycycusTiIapHiHT (HeOXKHTaHHAs ), plotzlichen (auf
altering of traits and | Tacogudmii (cakpam #yau | HacaeACTBEHHAS unerwartete  Weise)
properties in the organism. | Ouaan) UpcUil Y3rapuiim. M3MEHYMBOCTh mpu3HakoB | erblichen Veranderung

Y CBOWCTB OpraHU3Ma. von Merkmalen und
Attributen im
Organismus.
Phenotype — Sum of external and | Opranusm reHotunu Ounan | COBOKYymHOCTh BHemHHX | Summe der dulleren
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internal traits (properties)

TallKU HIAPOTUHUHT ¥3apo

N BHYTPCHHHX IIPHU3HAKOB

und inneren Merkmale

formed together in the | rabcupu HaTKacuzaa | (CBOMCTB) (Eigenschaften),  die
organism in the result of | oranuzumuga c(hOopMHUPOBABIIIHECS B | im Organismus als
interactions of organism’s | IaKJUTAaHAJAWTaH TaIlKU Ba | pe3ysbTaTe Ergebnis von
genotype and | makm Oenruiap | B3aUMOACHCTBHS Interaktionen des
environmental conditions. | (Xxycycusartnap) WuFnHIUCH. | TeHOTHMHA opranusMa u | Organismusgenotyps
yCIOBUH  oKpyskaromiel | und der
CpPE/IbI. Umweltbedingungen
zusammengebracht
werden.

Population — A group of plants | Myaiisu apeanna | ['pynma pactenuii | Gesamtmenge der
spreading in a certain areal | (Tepputopusia) Tapkajiras, | pacpacTpaHECHHBIX B | Pflanzen, die sich in
(territory), belonging to | 6up Typra mancy0 OVyiraH, | onmpeaeIeHHOM apease | einem bestimmten
one species, freely mats | y3apo 3pkuH YaTHIIaIUraH, | (TEPPUTOPHH), Gebiet (Gebiet)
within species, but differs | nekun Oup-Oupuaan upcuii | OTHOCAIKUXCS K ofHOMY | ausbreiten, gehoért zu
in regard of heredity. XuxartnaH (papk Kujgaaurad | BUIY, cBoOoHO | einer Art, ist innerhalb

YCUMITUKIIAP TYTUIaMHU. ckpemuBaromuecs mexay | der Art frei mattbar,
co00ii, HO HaclieacTBeHHO | unterscheidet sich
ormnmuatromuecss  apyr ot | jedoch hinsichtlich der
Jpyra. Vererbung.

Polyploids — Hereditary variation | Opranusm rartonst | Hacnencrennas Erbliche Variation, die
depending on multiply | xpomocomanap W3MEHYMBOCTh, CBs3aHHas | von der mehrfachen
increasing the haploid | imFuHAMCHHMHT  Kappaid | ¢ KpaTHbIM yBeauueHuewm | Erhéhung der
chromosome  sum  of | optumu  OwiaH  OOFNIHMK | TaIIOWIHBIX Habopos | haploiden
organism. Oynran UPCHIA | XpPOMOCOM OpraHu3Ma. Chromosomensumme

y3rapyBYaHIIUK. des Organismus

abhangt.
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Reproduction —

It means copy taking, that
IS a consecutive seed
obtaining by the
propagating of elite seeds,
taking of 1-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 xyumpumr pgeran
MabHOHU OWIAUPUO, DIIUTA
YPYFIUKIApHUA KYTTanTUpuo
OJINHTaH YPYY¥JIUK, S'bHU
ANIUTA YPYFIUK JKuIub 1-
PENPOYyKIUS YPYFEIHK,
YHIAH 3ca 2-penpoayKLHs,
YyHIaH 3  Ba  CYHITH
PENPONYKIUSA  YPYFIUKIAP
OJIMHA/IH.

O3HavaeT CHATHE KOIINH,

T.C. IIOCJICA0BATCIBHOC
IMOJIYyUCHUC CCMiH,
ITIOCCBHAas oT

pPa3MHOXXEHUS BJUTHI, 1-
pPENpOayKIHsS OT IOCEBOB
SJINTHI, Janee 2-
penpoayKuus, 3-u
NoCJIeTHEE PENPOAYKIUH.

Es handelt sich um
Kopiervorgéange, einen
Samenbestand, der
durch Vermehrung von
Elitsaatgut gewonnen

wurde, dh um 1-
Reproduktion  durch
Anpflanzen von

Elitsaatgutbestéanden

und daraus, um die 2-
Reproduktion zu
erzeugen, daraus die 3-
Reproduktion und so

weiter andere
Reproduktionen.

Seed control— | A system of measures | Ypyrau ermmtupui, | CuctemMa  Meponpusatui, | System von
directed to inspect seed | caknmamr Ba amOopiapiaH | HapPaBJICHHBIX Ha | Mallnahmen zur
sowing suitability at the | yukapui BaKTJapH/a | MPOBEPKY nocesnsix | Uberpriifung der
time of producing, storage | ypyfJIMKHHHT SKHHOOILIMK | CBOWCTB CeMsH BO Bpems | Eignung der
and releasing from | xycycustnapuau BEIpAIIMBAHMS, XpaHECHHS | Samenaussaat zum
warehouses. TEKIIMPUINTa KapaTwiraH (M BbIHOca  ux w3 | Zeitpunkt der

TaaoupIap TU3UMHU. XPaHWJIAIII. Herstellung, Lagerung
und  Freigabe aus
Lagerhdusern.

Seed It is the special branch of | Kumnok xyxanuk wunuiad | SABnssch crienuanibHoM | ES ist der besondere

production — agricultural ~ production, | YuKapUITHUHT MaxCyc | OTpaciabi0  MPOM3BOJCTBA | ZWeig der
the main aim of which is | rapmoru Oynu0, yHuHr | cenbckoro xo3siicta, e | landwirtschaftlichen
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to mass multiplication of
zoned and registered into

state register seeds of
growing  varieties  in
peasant,  farmer  and

community farms through
maintain  their  variety
purity, biologic and farm
properties.

acocui Makcaad JIEXKOH,
bepmep Ba xKamoa
XYKAIUKIIAPUHA
paliOHJIAIITUPUITAH,
[aBnar peectpura
KHUPUTUINO JKWIAETTaH
HABJIADHUHT YpPYFUHU HaB
TO3QJIMTH, OHWOJOTrMK Ba
XYKIUK ~ XYCYCUSITIIApUHU
cakjiab OMMaBHI paBHUIlIIA
KYTTAUTUPUILL.

OCHOBHOHM LEJb SIBJISIETCA
COXpaHEHUE COpPTOBOM
YUCTOTHI, OMOJOTUYECKUX
XO3SIICTBEHHBIX CBOMCTB U
MAacCOBO€  Pa3MHOXKEHHUE
COPTOB CEMSIH,
palilOHUPOBAHHBIX B
JEXKAHCKUX u
dbepMepckux  XO3SUCTB,
BKJTFOUEHHBIX B
rOCYJITapCTBEHHBIN peecCTp.

Produktion, dessen
Hauptziel die
Massenvervielfachung
von Zonensaatgut ist,
das in Saatgut wvon
Samensorten in
Bauern, Landwirt und
Gemeindefarmen

eingetragen wird,
wobei die
Sortenreinheit, die

biologischen
Eigenschaften und die
landwirtschaftlichen
Eigenschaften erhalten
bleiben.

Seed
production
scheme —

A complex of inter linked
nurseries and seed stock
plantations designed to
renew (reproduction of
seed stock) of the variety
via purposeful order of
selection and propagation.

MyaiisitH TapTHOIa TaHJIal
Ba Kymaitupum  OuiaH
HAaBHM SIHTWIa0 Typuuira

(YpYFIUKHU KaiTa
ETUIITUPUO TypUILTa)
KapaTuJirad y3apo
OOfJIaHraH MUTOMHUKJIIAP Ba
YPYFIUK  SKUH30pJIAPHUHT
MaXMYH.

Komruieke CBSI3aHHBIX
MEXTY coboit
IMUTOMHUKOB M CEMEHHBIX
MIOCCBOB  HATPABJICHHBIX
Ha COPTO - OOHOBJICHHUE C
OTIPEICTICHHBIM TTOPSIIKOM
oTObopa ¥ Ppa3MHOKEHUS
(mepernpoun3BOICTBO
MIOCEBHBIX CEMSIH).

Der Komplex aus
miteinander
verbundenen
Baumschulen und

Samenplantagen, das
zur Erneuerung
(Reproduktion des
Saatbestandes) der
Sorte durch gezielte
Sortierreihenfolge und
Vermehrung bestimmt
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ist.

Seed A complex of inter linked | JlaBnar mnanura myBoduk | Komruiekc Der Komplex aus
production production nets providing | 6apya 5kMH MalJOHIAPUHH | IPOU3BOICTBECHHBIX miteinander
system — all crop plantations with | 6up &ku  Oup  KaH4Ya | OTpacieH, CBsI3aHHBIX | Verbundenen
excellent quality seeds of | skuanapHUHT abJIo | MEXTY coboii u | Produktionsnetzen, das
one or several crops |cudarau ypyFiaukiapu | ooecnieunBarommx  Beex | allen  Kulturpflanzen
according to the state plan. | 6unan TabMHUHJIA0 | [IOCEBHEIC miomany | Plantagen mit
Typaaural Oup-Oupu OuiaH | BBICOKOKa4€CTBEHHBIMU hervorragendem
y3apop OofaHraH wuILIA0 | ceMEHAMU  OJHOM  WJIM | Samen von einer oder
YUKAPHUII TAapMOKJIAPHHUHT | HECKOJIBKUX KyIsTyp | mehreren Kulturen
MaXMYH. COOTBETCTBEHHO c | geméal dem staatlichen
roCyIapCTBEHHBIM Plan zur Verfugung
TUTAHOM. stellt.
Strain — Progeny of one, self V3unan yaHrjanyBud | IloroMcTBO oxnuoro | Nachkommen einer
pollinating plant. ourra YCUMIIMKHHHT | CAMOOTIBUISIFOIIIETO einzigen
aBJIOJIN. pacteHwusl. selbstbestdubenden
Pflanze.
Strain Changing of one elder | bupop »kuHHuUHT wunUa6 | 3ameHa craporo copta | Wechsel  eines  der
changing — variety of the crop grown | unkapurina 9KHO | OIHOM u3 KyJIBTYp | angebauten alteren
in the industry variety by | kenuHaérran 3ckv HaBHHHU | BBICEBAGMOIO B | Sortenzuden neuen
the new more productive | cepxocuii Ba MaxCyJOTHHHT | POU3BOACTBE HOBBIM | produktivitate und
and fine quality product | cudatn sxmmpox Oynrad | coprom ¢ ayumumu o | produktqualitite
variety. SIHTU HaB OuJaH | ypoKallHOCTH M KadecTBy | Sorten.
AJIMAIII THPHIIL. POTYKITUH
XapaKTEePUCTHKAMH.
Super elite — Seed stock of superior | Maxcymnmopiuru, HaB Ba | [loceBHbie  cemeHna ¢ | Samen mit Uberlegener
productivity, grade and | 3kMHOOIUTMK XYCYCHSTJIApU | HAUBBICIIUMHU Produktivitdt,  Sorte
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planting attributes. It is | sur IOKOPH Oyira | mpoayKTUBHBIMH, und Pflanzung. Es
produced from the nursery | ypyeiuk. Y snurta ypyFiaapu | COpTHBIME K 1oceBHbIME | Wird aus der Gartnerei
of family multiplication | etumrrupuin *apaéHuaa | CBOMCTBaMH. Omna | der
established at the process | Tamkumi STUJIAJUIaH | TOIy4acTCs nyteM | Familienvermehrung
of elite seed production. OWJIAJIADHU  KYIMAWTHPHII | Pa3MHOKEHUS cemeii, | hergestellt, die im
TUTOMHHUTUIaH OJTHHA TN, CO3JaHHBIX B mporecce | Zuge der
TIPOM3BOJICTBA cemsiH | Elitsaatproduktion
DITUTBHI. etabliert wurde.
The plant | The creation of the new | Jlexxonumnuk  coxacuzaa | Hayka o wmeroauke | Die  Schaffung  der
breeding — varieties (hybrids) in the | surm HaBmap (myparaiinap) | yJIydIieHHs BBICEBAacMBIX | NeUen Sorten
farming branch and the | spatum Ba SKWIKO | COpTOB U co3aanus HOoBbIX | (Hybriden) in  der
science about the methods | kenmunaérran HaBJapHu | coproB  (ruOpumoB) B | Landwirtschaft und die
of improving the varieties | sxmunar yCYJUIApH | OTPACITH 3EMIICIICITHS. Wissenschaft Gber die
under production. TYyFpucuaaru Qa. Methoden zur
Verbesserung der
Sorten in der
Produktion.
Triticale — 56 and 42 chromosomal | 56 Ba 42 xpomocomanu | 56 Ba 42 xpomocomaiu | 56 und 42
wheat - rye amphidiploids. | 6yrnoii-xaBmaap Oyrmoi->xaBaap chromosomale Weizen
aM(UIUTIIION ITIAPH. aM(UIUTITION ITIAPH. - Roggen -
Amphidiploide.
Variation — Quality and quantity | benruauar  cudar  Ba | KauecTBeHHBIE win | Veranderung die
altering of traits. MHKJIOP JKUXATHIAH | KOJUYCCTBEHHBIC Qualitat und Quantitat
Y3rapuIm. W3MCHEHUS TIPU3HAKOB. nach dem Merkmale.
Variability — Difference of organism | Oprauu3m aBaoguHUHT VY3 | OTiaudne noromctsa | Unterschied der
progeny on some of | axgomrapunan KaHgaimup | opranusma ot cBoux | Nachkommenschaft
characteristics and | benmrm  €kM XyCycHSATIIAp | IPEJIKOB 1O KakuM HUOYb | des  Organismus  in
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properties  from

ancestors.

own

Ownad dapk KUITUIIIH.

IMpU3HaKaM 1 CBOMCTBAM.

einigen Merkmalen
und Eigenschaften von
eigenen Vorfahren.

Variety — A group of plants created | Ceneknus ycyurapu Owian | ['pyrmima pactenmii, | Die  Gruppe  von
by the method of selection, | spatunran, aHWUK WpCHIi | CO3MaHHAS meronom | Pflanzen, die durch die
which have a certain | mopdosoruk, ouosoruk | cenexiuu  obmamatomias | Auswahlmethode
hereditary, morphologic, | xyxanuk, oenru Ba | OIPEICIICHHON erstellt wurde und
farm, biologic trait and | xycycusTnapra sra OyiraH | HaCJIeZICTBEHHOCTHIO, bestimmte erbliche
attributes. YCUMIIUKIIAP TYPYXH. MOP(hOJIOTHEH, morphologische,

XO3SIICTBEHHO landwirtschaftliche,
OHMOJIOTHYECKUMU biologische,
pU3HAKaMHU u | Eigenschaften und
CBOMCTBaMH. Merkmale aufweist.

Variety control | A system of measure | Jlana anpoOarusicu | Cuctema — MeponpusaTuii | Ein

— directed to the full | épmamuna amalira | HalpaBJICHHBIX Ha mojHoe | Massnahmensystem,
ensurance of all cropping | ommpunanuran Gapuya 3kuH | 0OecIeYeHHE Bcex | das  mithilfe  von
fields by high quality seed | maiimonnapuau JaBJaT | TOCEBHBIX wionraaer | Approbation im Feld
stock on the base of state | crangapTu Tanabiapy | KyJabTypaMu c | implementiert  wird,
standard requirements, | acocuga OKOpU CH}ATIN | BLICOKOKAYECTBCHHBIMHU um sicherzustellen,
realizing with the help of | ypyrmuk  Omnman  Tyma | cemeHamu Ha  ocHoBe | dass alle Feldfriichte
approbation. TabMUHJIAIITA KapaTWIraH | TOCYIapCTBEHHBIX mit einem qualitativ

TaaOuIap TU3UMHU. CTaH/IapTOB, hochwertigen
ocymiecTBIsIeMbIx  TmyTeM | Samenbestand auf der
anpoOaIum. Grundlage der

staatlichen
Standardanforderunge
n sichergestellt

193




werden.

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 HaB unao
YUKApUIIIa SKWIKO, YHUHT
XOCUJIM, YPYFIUKHU JKHUII
cudarmapu Ba OHOJIOTHK
XyCyCHSTIapH
MMaCairaHuIaH CyYHI Iy
HAaBHUHT YPYFJIUK cH}aTH
IOKOpY OynraH ypyr Owiian
AIMAIITUPUO SKUII.

3amMeHa ceMsH
BBICEBAEMBIX

coprTa,

B

IIPOU3BOACTBC IIOCJIC TOTO
KaKk Yy HHX I[IOHHU3WIUCDH

YPOKalHOCTB,
KAa4eCTBO

ITOCCBHOC

)51

OMOJIOTUUECKHE CBOMCTBA,
CEMEHaMH JTOTO K€ COpTa,
00J1afaroIMMA ~ BBICOKUM

CCMCHHBIM Ka4CCTBOM.

Rotation von Saatgut
hoher Sorte der
gleichen Sorte nach
Verminderung der

Ernte, Samenqualitat
und biologischen
Eigenschaften als
Ergebnis des
Wachstums in  der
Produktion.

Variety trials —

To pass the variety
through preliminary
(small), competitive
(enlarged), ecologic
industrial, dynamic and

state trials in the process
of this new variety
creation.

SHru HaB SIPATHUIII
KapaéHua 1Iy  HaBHHU
acTiiadKu (xvuuK),

KOHKYpC (KarTa), SKOJIOTUK
unrad YuKapuIl, TUHAMUK
Ba JIaBJaT HaBCHHAIILIAPIAH
YTKa3MUIL.

[IpoBenenue
peIBapUTEIbHBIX
(CTaHUMOHHBIN),
KOHKYPCHBIX
(pacuMpeHHbIN),
MIPOU3BOJICTBEHHO-
AKOJIOTUYECKUX,
JTUHAMUYECKUX
roCyJ1IapCTBEHHBIX
COPTOUCTIBITAHUI
nporecce

HOBOT'O COpPTAa.

B

COo3aaHuA

Um die Sorte durch
vorlaufige (kleine),
wettbewerbsfahige
(erweiterte),
okologische
industrielle,
dynamische und
staatliche Versuche im
Entwicklungsprozess
dieser neuen Sorte zu
flihren.
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The data of soft and hard wheat diversities.

Appendix 2

Diversities | Auvailability of Downy of Color
awn spikelet
sequama ears awns grains
Albidum Without awn Not downy White - White
Lutescens Without awn Not downy White - Red
Milturum Without awn Not downy Red - Red
Alborubru Without awn Not downy Red - White
m
Erytrosper With awn Not downy White White Red
mum
Graecum With awn Not downy White White White
Ferrugineu With awn Not downy Red Red Red
m
Erythroleu With awn Not downy Red Red White
con
Nigriarista With awn Not downy White Black Red
tum
Caesiu With awn Not downy Prokas Red Red
Pyrothrix Without awn Downy KpacHas - Red
Velutinum Without awn Downy Benast - Red
Hostianum With awn Downy KpacHas bemnas Red
Barbaross With awn Downy KpacHas KpacHas Red
a
Leucosper
mum
Alborubru
m
Delfi
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The data of hard wheat diversities

Appendix 3

Diversi | Availabilit | Downy of Color
ties y of awn spikelet ears awns grains
sequama

Leucur | With awn | Not downy White White White
um

Affine | Withawn | Not downy | White White Red
Leuco | Withawn | Notdowny | White Black White
melan

Reiche | With awn | Not downy | White Black Red
nbachii
Hordeif | With awn | Not downy Red Red White
orme
Erythro | With awn | Not downy Red Black White
melun
Provinc | With awn | Not downy Black Black White
lale

Melano | With awn Downy White Black White
pus

Coerul | With awn Downy Black Black White
escens
Valenci

ae

Italicu

m
African

um

Apulic

um

Libycu

m
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DIFININTION OF GERMINATION.

Appendix 4.

Beginning 20 . Beginning 20 .

Ended 20_y. Ended 20

THermostat N Temperature  °C Thermostat Ne  Temperature _ °C

Under light
In the dark (For arbitration)

Growing Dates Subsamples An Growing | Dates Subsamples An
days I Il average | days I ] Il v average
Sprouting energy Sprouting energy
Germination Germination
Total Total
Total hard seeds Total hard seeds
Part of non- Part of non-
germinated seeds germinated seeds
In that number: In that number:
Soaked. Soaked.
Rotted. Rotted.
Recording of Recording of
germination at the germination at the
time of sprouting time of sprouting
energy records. energy records.
Record of Record of
germination. germination.
Abnormal 100 100  [100  |100 |00 | Abnormal 100|100  |[100  |[100 | 100
germinated seeds. germinated seeds.
Total: Total:

Sprouting energy
Germination

%
%
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The main diversities of common barley.

Appendix 5

Species Density | Availability | Indentation of | Ear color Film
daiversities of ear of awn awns coating of
kernel
1. Pallidum Friable Awned Serrated Yellow Film
coated
2. Nigrum Friable Awned Toothy Black Film
coated
3. Ricotense Friable Awned Smooth Yellow Film
coated
4. Parallelum Dense Awned Toothy Yellow Film
coated
5. Coeleste Friable Awned Toothy Yellow Naked
6. Horsfordianum | Friable | Additionally - Film
three toothy coated
7. Trfurcatum
8.
Leicorrhynchum
9. Piramidatum
Appendix 6
The main diversities of two-row barley.
Species Density of | Availability | Indentation of | Ear color Film
daiversities ear of awn awns coating of
kernel
1. Nutans Friable Awned Serrated Yellow Film
coated
2. Medicum Friable Awned Smooth Yellow Film
coated
3. Nudum Friable Awned Toothy Yellow Naked
4. Persicum Friable Awned Smooth Black Film
coated
5. Erectum Dense Awned Toothy Yellow Film
coated
6. Hugpicans
7. Deficiens
8. Nudideficiens
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Appendix 7

The characteristics of corn subspecies and their varieties and hybrids.

Corn Appearance | Coating of | Color | Structure | Starch | Albumen
subspecies | of grains. grain of grain | of content | content
endosperm | in in grain,
grain, %.
%.
1.Dent Enlarged, |Topis White, | Porous 68-78 |8-14
corn prolonged, | mealy and | Yellow, | flour
plane, horned light- | occupies
corner. It | film shape |yellow. | center and
has in only the top part of
depression | side and grain
in the top lower part.
part
2.Flint Circle, the | Smooth, White, | Endosperm | 65-83 | 8-18
corn top part transparent. | yellow, | is horned,
steps out. red. central part
is only
mealy
3.Starchy | Enlarged, | Smooth White, | Endosperm | 72-85 | 6-13
corn circle, the grey, consists of
top part is light- | mealy and
steps out. yellow. | mealy
starch
4.Sweet Enlarged Wrinkled. | White, | Endosperm
corn and middle light- IS
yellow, | transparent
grey. horned and
porous
5.Pop- Smaller, Mainly | Endosperm | 62-70 | 10-15
corn circled and white. | is horned
prolonged
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Appendix 8.

Laboratory mills
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Appendix 9.
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Appendix 10.
Form Ne 195

Statement checked by
post, signature

post address of the farm
Seed plot
Plantation has been recognized reproduction
category
STATEMENT Ne APPROBATION

Seed plot

name of the crop
201 __y. by me, approbatory

113 2

family name and others
at attending of farm representatives:

indicate the post and, the names
carried out approbation of the field plants in the farm
district agricultural governing
By the data of approbation have been identified:
1.Name of the variety botanic diversity
point out the bred Ne

2.General area of the plantation subjecting to approbation crop in the farm ha, including to seed plot ___ ha,
from that planted variety seeds and was approbated ha.
3.Disposition of the plantation under approbation Ne  plot

4.By what seeds planting has been done

private or received, if the seeds were received

point out from what organization
5.Denomination Ne and date of variety document for planted seeds

6.1f the planting was done by own crop, point out, when and from whom they were taken, reproduction __

7.What year the elite seeds produced from breeding experiment establishment
8.Variety quality of planted seeds: reproduction: (generation)
Categories variety clearness (identity) % of sunflower’s armour

%. corn xenia of grain.
9.Are there in the farm or in the neighboring farm other varieties of this variety or population, name and area under
them in 200__y.

10.Space isolation from other across crossing cultivars has been observed
interval meters.
11.Predecessors of the plantation (crops, varieties and areas under them)

12.Main agro-practices, applied in the farm on the seed plantation (what fertilizers and how many, preparation of
seeds and quality-class, heating, disinfection, weeding)

13.Phase of development in the moment of approbation

14.Weediness of the plantation by weeds (on the indexes)
15.Crop expecting, per hectare
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Appendix 11.

General procedure of grain-bean crop selection process.

Nursery of initial forms.

Nursery of specimen Nursery of hybrids

Selection nursery

'

Control nursery

L

Preliminary testing of varieties (for dry land farming)

- T,

Preliminary propagation of
the best varieties

Competitive variety trail

Zonal-ecologic variety trail

y

"\ v

Seed stock nursery

State variety trail

Industrial variety trail

Scope of the work with investigating varieties and forms in the nurseries

Year Nurseries name

Sowing method in the
experiment

Scope of the work

1 Crossing Fo

200-250 crossing combinations; emasculated
and pollinated 10-12 spikes from each
combination

2 Nursery of progeny F;
. of 1 year

F1 hand planting, 5x20 cm

200-250 combinations

3 Nursery of progeny F CKC-6-10 3m? Selection of 4000-5000 plants out of plot
Planting without
replications
4 Breeding nursery CKC-6-10 5m? Selected 1500-2000 typical forms are studied in
Planting without the control nursery
replications
5 Control nursery CKC-6-10 10m? 200-400 samples are studied, the perspective
Planting in 2 replications forms are selected.
6 Control nursery CKC-6-10 10m? 200-400 samples are studied, the perspective
Planting in 2 replications formss are selected.
7 Competitive variety CKC-6-10 25m? 30-40 perspective varieties are studied
trail Planting in 4 replications
8 Competitive variety CKC-6-10 25m? 30-40 perspective varieties are studied
trail Planting in 4 replications
9 Competitive variety CKC-6-10 25m? 30-40 perspective varieties are studied
trail Planting in 4 replications
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