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FOREWORD

Since the independence of Uzbekistan, the international relations between
local and foreign representatives of all industries were considerably broadened,
including the relations with higher educational institutions; students and specialists
in agriculture field.

Various field crops are widely grown by our nation and products,
manufactured from them, are consumed not only by the people of the republic but
different countries’ consumers of the world at high demands. Therefore, a number
of measurements directed to improve agricultural products and the enhancing
young staffs’ international competence at this field are implemented. The most
important of them is wide introduction of English language in teaching of
professional subjects, in order to consolidate economical relations of young people
with developed foreign countries in the nearest future. This tendency of progress
has been announced by the declaration of the President of the republic of
Uzbekistan: “About measurements on further improvement of foreign languages
learning system” dated on December 10th, 2012 on the number of PK-1875.

In the result of above mentioned activities it is primarily foreseen the
development of agriculture towards the high ranks of the world. At higher
educational institutions this aim is achieved by learning of the main subjects in
English. The rapid providing of major teaching subjects with contemporary
literature written in English has a great importance in strengthening of gained
achievements

This work - book is designed for practical classes on “Selection and seed
breeding of field crops” written in English, Russian and Uzbek for corresponding
language groups of students is the first manual purposed to achieve above
mentioned initiatives. It comprises of 64 academic hours according to working
program and has been composed by the teachers, who are closely concerned with
teaching of students in plant breeding direction of agricultural crops and their seed
production. It has broad scope of knowledge devoted to the organization of field
crops breeding, study of economical characteristics and properties, approbation,
product quality and seed reproduction which will be acquired by the students
through practical classes.

At accomplishing part of teaching materials for every lesson, exercises,
questions and minimum glossaries are presented to get firmly establishment of
bachelors’ knowledge adopted in lecture courses.



In front page: mungbean — one of widely cultivating crop yielding highly
nutritive grains for cuisine and hay for feed stock.
Recommended themes of seminar and practical lessons

No Themes Kind of
training Hours

1 Records and inspections in plant breeding and | Practical 2
seed production nurseries.

2 Kinds of nurseries. Practical 2

3 Defining of seed sowing norms of grain-bean | Practical 2
crops.

4 Crossing orders of chick pea and soya. Practical 2

5 Order of individual selection in crops of | Practical 2
common bean and mungbean.

6 Determination of variety characteristics of | Practical 4
sunflower and flax crops.

7 The rules for middle seed sample selection of | Laboratory 2
field crops.

8 Determination of seeds’ germinative energy | Laboratory 2
and germinative capacity of field crops.

9 Conducting orders of approbation of seed | Laboratory 2
plantations of field crops.

10 Regulations of approbation results | Laboratory 2
documentary registration.

11 Storage and control of variety purity of field | Laboratory 2
crops.

12 Documentation of variety plantations and | Laboratory 2
their conducting orders.

13 Study of species diversity and farm valuable | Laboratory 2
characteristics of sunflower.

14 Study of tobacco species diversity and its | Laboratory 2
farm valuable traits.

15 Study of characteristics of zoned tobacco | Practical 2
varieties and its variety traits.

16 Study of species variety and economical traits | Laboratory 2
of oil flax.

17 Study of species variety and economic | Laboratory 2
valuable signs of millet.

18 Study of variety characteristics and signs of | Practical 2
zoned millet.

19 Study of variety and economically valuable | Practical 2

signs of zoned varieties of chick pea.




20 Study of variety and farm valuable signs of | Practical 2
zoned mungbean (Phaseolus Pip) varieties.
Study of species diversity and farm-valuable
21 signs of soya. Laboratory 2
Study of characteristics and variety signs of
22 zoned soya varieties. Practical 2
Study of species diversities and farm valuable
23 characteristics of common bean. Laboratory 2
Study of characteristics of varieties and
24 variety signs of common bean. Practical 2
Study of variety diversity and farm valuable
25 characteristics of buckwheat. Laboratory 2
Study of characteristics and variety signs of
26 buckwheat. Practical 2
Study of variety diversities and farm valuable
27 characteristics of safflower. Laboratory 2
Study of characteristics and variety signs of
28 zoned varieties of safflower. Practical 2
29 Study of variety and farm valuable signs of
ambary Practical 2
Study of variety diversity and farm valuable
30 signs of Lucerne. Laboratory 2
Study of characteristics and variety signs of
31 zoned varieties of Lucerne. Practical 2
Totally 64




1-practical lesson.
Records and inspections in the plant breeding and seed production
nurseries.

Aim of the lesson. To train the students on conducting of phenological
inspections such as sprouting, budding, blooming, recording on speed of crop
setting and inspection of hybrids at the time of vegetation in correspondence with
the plans of scientific research initiated by the breeders and seed producers in the
nurseries of plant breeding and seed production.

On the account of biological features of field crops the scientific
experiments on plant breeding and seed production are organized at one of
irrigating or rain feed fields (photo 1).

Photo 1.Scientific employees of the department of quarantine introduction at the
SRI of plant growing are carrying out vegetation inspections of collection mung bean
samples (2016).

Scientific research on mung bean as one of field crops is carried out only in
irrigating plots. Plantings are implemented by mechanical means or by hand.
Width of rows is 70-90 cm, with selection of 1 or 2 ribbon sowing of 15 or 20
width.



The size of nurseries in plant breeding and seed production plots are
distinguished on dependence of crop species (table 1).

Table 1
The size of nurseries of crops and amount of the plants in every nursery
Amount | The
Width | of number
Area of
. Nursery between | plants | of
Ne Crop species . nursery, . :
size,m. | plants, |in the | recordin
. CM. nursery, | g plants,
units. units.
1 Mun bean 0.7x4 2.0 20 20 10
2 Pea
3 Cow pea
4 Sunflower
5 Soya
6 Lucerne
7 Buckwheat
8 Ambary
9 Flax
10 Millet
11 Safflower

Records and inspections in the scientific experiments with field crops in
dependence on seeds belonging to local or introduced samples are implemented by
usually accepted methods or by the method of international center on study of
vegetable crops — ASIRO.

Phenologic inspections. Phenological inspections on the study of farm-
valuable characteristics of field crops are carried out on every third day at the
development from the beginning of seedlings up to complete ripe of fruits and
harvesting.

Usually phenological inspections are executed by the register, accounting
and measuring.

1.At the time of germination:

-the days until sprouting the seedlings. Through visually, approximately up
to 50% of plants’ germination. “The days of seedlings” is defined through
detaching of the dates of planting from the dates of plant germination (table 2);

-thickness of plant spacing after thinning. The thinning is carried out along
of appearing of seedlings in order to avoid plants’ thickness on seed holes. The



records of plants in nurseries from which should be harvested the yield and total
amount of registering plants on the replications and bring into the field notebook.
2.1n the period of blooming:

-the period priors to the first flowering. The period from sowing to 50% of
appearing of flowers on the plants. 10 typical plants are singling out of every
nursery and their height are measured by the measuring height from surface of the
soil up to growing point.

3.After blooming:

-the period up to completing of blooming. The amount of days from sowing
up to 50% of completing of plant blooming. The height of plants gets by measures
the height of that 10 plants after blooming. The measurements repeat from the
surface of the soil up to growing point of every plant and the taken data bring into
the field notebook.

4.At the time of ripening:

-the period of ripening. Visually, 95% of ripening of plants’ fruit element in
nurseries are taken into account. The necessary days until ripening are calculated
by picking out the data of ripening from the date of sowing.

-plants’ height at the time of ripening. Measurements are repeated on 10
stood out plants and the data marked in the needed pages of the field notebook.

5.Record of productivity.

Harvest of yield and identification of quantitative indexes are being done at
the time of biological maturing. That is, the data of harvest, the quantity of
registered plants and the volume of crop. Crumbing of pods are carried out by
hand.

6.Morphological description.

The following morphological traits are determined on all detached registered
plants of field crops:

-type of stem (determined, semi-determined or undetermined) compactness,
stamp bush, semi-stamp, spreading bush, semi-spreading, occurrence of forsins on
the main stem, leafy of the bush, number of nodes on the main stem).

-the number of young leaves (3, 4-6, 7 and more), shape of leaf, color, type
of leaf, form, leaf area, fuzziness of leaf, leaf smooth, length, type of wideness
(circle, elongate, egg shape, inverse-egg shaped);

-kinds of fruit elements: pods of beans, color of pods at the time of technical
or complete mature, dehiscing of pods, seed shading from pods at the time of 10-
50, 70% of ripening and color of pods at the complete mature;

-the shape of leaf (3-narrow- 1 \width- 2.2 or excess- lanset type; 5-mean-
1\w. 1.9.2.1;7- width- 1w. 1.8 or excess of- oval).

Lodging of plants up to crop harvesting is defined visually as following:



1)all the plants are standing; 2) all the plants are easily lodging or up to 10%
of plants were lodged; 3) lodged from 10 to 50%; 4) lodged plants account from 50
to 80%; 5) all the plants have lodged. The record of the lodged plants is executed
on the plants of restricted growth, dwarf and straight standing.
Table 2
Vegetation period of mung bean at spring sowing (data by D.Pirnazarov and
others., 2015).

Days from seedlings up | Days from seedling
Name of to blooming, days. up to ripening, days.
No Mass . Complete mature of
samples . blooming,
germination, At 75% the seeds,
At 75% At 75%
1 2 3 4 5
Ultra-early ripening
St Jlurdana 10 38 69
1 vi004789 BG | 10 46 69
2 vi004781 BG | 10 43 72
3 vi004915 BG | 10 46 72
vi0025
4 20 B-BL 10 46 |72
5
6
Early ripening
vi0062
7 5 B-BR 7 45 77
vi0047
8 10 AG 10 46 79
vi0020
19 3 B-BR 10 55 79
vi0014
10 03 BR 10 57 79
11
12
Late ripening
vi0036
13 99 B-BR 14 73 104
14 vi0003 7 52 111




17 B-BR

vi0015
15 48 AG 10 82 115
vi0015
16 56 BG 7 79 115
17
18

The tasks and questions to firm the educational resources.

1.Fill in the blanks of the 1-table with the data of remained field crops on
their proper sizes of nurseries and number of plants, through using the scientific
data of literature corresponding to those crops.

2. Fill in the lines of the 2-table on ultra-early ripening, early ripening and
late ripening with proper data of samples belonging to mung bean on the bases of
proposal literature, made by the lecturer at the time of lecture trainings.

3.What kind of inspections are carried out in plant breeding and seed
production nurseries?

4.What has to know the researcher at the time of inspection and collecting of
the data?

5.What laying out the nurseries?

Glossary:

Records and inspections- y4érel u HaONIOACHUS-MABIYMOTIAPHH XHCOOTa
onuil Ba Ky3aryB; plant breeding and seed production nurseries- MUTOMHUKHU
CEJICKIMU M CEMEHOBOJCTBA-CEJICKIMS Ba YPYFUWIMK KydaT3opiapu; sprouting-
MOSIBJICHHE BCXOJIOB-YCUMTAHUHT Toao OYnumu; budding- oOpa3oBanue
OyToHoB-moHananr, blooming- 1BeTeHue-ry/uiami; scientific research- waydnas
uccie10BaHue-uIMuil TaakukoT; breeders and seed producers- cenexkuuoHepsl U
CEMEHOBO/IbI-CEJICKIIMOHEp Ba ypyruwiap; biological features- Ouonmoruueckue
0COOE€HHOCTU-0MOJIoTUK Xycycustiapu; rain feed fields- monuB Ha cuer moxnaei-
CyFopuwiIMaiuran gananap; laying out- 3akijaaka->KOUIaITHPHILL.



2-practical lesson.
Kinds of nurseries.

The purpose of the training. The purpose of this training is to acquaint the
students with commonly adopted orders of variety nurseries using by the breeders
in the process of selection and breeding works in them (photo 2).

In general there are 4 kinds of nurseries:

1.Nursery of initial materials.

2.Selection nursery.

3.Control nursery.

4.Special nursery.

The nursery of initial materials in its turn divided into two nurseries: a)
nursery of collection and b) nursery of hybridization.

The order of above listed nurseries are slightly subjecting to variation on
dependence of the methods of field crops’ re-pollination. That is the self-
pollinating plants are being planted closely to each other and the seeds taken in
from them may be employed to plant in the subsequent years. The seeds taken in
from cross pollinating plants, standing closely in the nursery, are unfit for the next
sowing. Such seeds have been genetically contaminated for reason of cross
pollination.

R L SN T

Photo 2. An exemplary outlook of one of nurseries in the experimental plot of the
SRI are being laid in the practical plant breeding.



Consequently, the breeder, in order to maintain the intended purities of
studied selection materials, are enforced to leave the strips or to apply other
measurements.

Different works for organization of phenological inspections and records of
data with the direction importance of scientific research are under way in the
nurseries.

The orders of heredity principles of necessary characteristics and new
properties of numerous selection materials are being studied in the collection
nursery and the best, productive ones of high quality materials of products were
select out of them. With the propose of utmost providing the following process of
selection with selected pioneer materials the researchers proceeding from their
opportunities organize patches with the area of 1-3m? (for instance of buckwheat)
and investigate in them some dozens and even hundred accessions with collection
numbers (table 3).

Table 3



Scheme of collection samples’ placing of soya in the collection nursery by the breeders of plant growing SRI (2015).

St. 1 2 4

19 18 17 16 15 14 13 12 11 10
20 21 22 23 24 25 26 27 28 29

39 38 37 36 35 34 33 32 31 30
40 41 42 43 44 45 46 47 48 49

59 58 57 56 55 54 53 52 51 50
60 61 62 63 64 65 66 67 68 69

79 78 77 76 75 74 73 72 71 70
80 81 82 83 84 85 86 87 88 89

99 98 97 96 95 94 93 92 91 90
100 101 102 103 104 105 106 107 108 109

119 118 117 116 115 114 113 112 111 110
120 121 122 123 124 125 126 127 128 129

139 138 137 136 135 134 133 132 131 130
140 141 142 143 144 145 146 147 148 149

159 158 157 156 155 154 153 152 151 150
160 161 162 163 164 165 166 167 168 169

179 178 177 176 175 174 173 172 171 170
180 181 182 183 184 185 186 187 188 189

199 198 197 196 195 194 193 192 191 190
200 201 202 203 204 205 206 207 208 209

219 218 217 216 215 214 213 212 211 210
220 221 222 223 224 225 226 227 228 229

239 238 237 236 235 234 233 232 231 230
240 242 243 244 245 246 247 248 249 250 251
Defence stripe with the variety of Orzu.




The seeds of collection numbers recognized as the best ones on the result of
nursery’s phenological inspections are harvested and getting prepared to plant in
the next nursery.

The nursery of hybridization services to assessment of hybrid population
taken out through pollination and to select the best elite plants from them for
planting in the selection nurseries. The seeds of the first and the following
generations of all hybrids are sown in these nurseries. The area of the smallest
patches on dependence of seed amount may be diversified without replications.
Also, the parental forms are being planted along the every pair of crossings to
compare with the hybrid plants.

The objection of the nursery of selection is that to assess elite plant families
planted in the patch area of 3-4m? on the indexes of productivity and biochemical
technology via primary comparison with the standard variety placed after 10-20
numbers and to select the best progeny to study and propagate in the sequent years.
The strict select is carried out in this nursery with simultaneous sowing of dozens
and even hundreds of strains and hybrid families. Up to 75% of families available,
any shortcomings are discarded.

The productivity of materials, selected in the last year was evaluated in the
control nursery via planting their seeds in the smallest patches. The farm valuable
characteristics of 20 to 100 and, according to the possibilities of the SRI, even
more selection materials are investigated in this nursery by means of planting them
in some similar nurseries. The special seed drills are employed to sowing. The
sowing is performed on small patches with the size of 2m? up to 10-15m? (without
replications, by the frequent placing of standard variant) or with 2-3 replications
quartered in the areas of 5-10m? . The seeds of standard variant are laid in after
every 5-10 numbers. Undoubtedly, the outcome of the phenological inspections
carried out at the time of vegetation are compared with the indexes of standard
variant and correspondingly evaluated every material.

Special nurseries. Special nurseries are the nurseries which have been build
up through artificial infection by the diseases for assessment of resistance of
selection numbers to diseases. They are build up together in the period of creating
of main nurseries- selection and control. Some nurseries designed in the limited
areas for carrying out above self-pollinated strains by using of cyto-plasmatic male
sterility either belong to special nurseries.

The tasks and questions for consolidation of teaching material:

1.To prepare the abstract about scientific work and observations conducted
in the variety of nurseries are being used in the breeding of chick pea (Cicer
orietinum) and cow pea on the base of literature and scientific reports.



2.Explain the characteristics of special nurseries in the experiments of cow-
pea and millet selection and research observations which have carried out in them.

3.Consolidate the theme by using of literary data belong to the size of
patches’ area of special nurseries.

4.What make up the differences of nursery varieties are being used in the
process of breeding?

5. What populations of plants are studied in the selection nursery?

6.What are the tasks of selection nursery?

Glossary:

Nursery-kyuat3op-nmiTOMHHK; Vvariety-xap xwin ¢&Kkd YCHUMJIMK HaBH-
Pa3sHOBHIHOCTh WJIM cOpPT pacteHus; re-pollination-yanrianuiin-nepeonbuieHue;
self-pollinating, cross pollinating plants-y3unan €ku  dYernaH YaHTJIAHYBYH
YCUMITUKIIap-caMO WJIM TEePeKPEeCTHO-OMbLIsseMble pactenus; employed to plant-
OKUII y4dyH (hoiiianaHnIraH-ucioib30BaHHbIA Ui MoceBa; Subsequent years-
KeHUHIH  Huap-nocieayomue  roael;  genetically  contaminated-upcui
udIIoCcIaHraH-TeHETHUECKH 3arps3HeHHbIe; experimental plot-raxxpuba yuactkacu-
ONBITHBINA yuacTok; enforced to leave-konmupuiira MaxOyp KHITaH-BBIHYKICH
OCTaBHUTh ; @ patch-0ymakua-nenasHka; aCCeSSions-amméaap-MaTeprabl.



3-practical lesson.
Definition the norms of sowing seed of grain-bean crops.

The purpose of the lesson. The students should be able to acquire and use
knowledge concerning to the definition the norms of planting seed, to convert the
weight of seeds into quantity and possibilities of accounting the plant amount per
hectare not only at the practical auditoriums, in the courses of field-training and
extension practices, but either to be able to express the concrete opinions on the
questions referring to the above mentioned knowledge in the discussions with
peasants and specialists of agricultural industry on the bases of acquired
knowledge.

Consequently, to bring aforesaid knowledge to the students is the main aim
of the lesson.

The norms of planting seeds of field crops are explained proceeding from the
schemes and thousand of developed plants per hectare depending on the natural
forms and seed weight, height and plants’ branching.

The norms of planting are defined proceeding from the recommendations in
the results of experimental achievements of the profitable crop with the schemes of




3-photo. Development of mungbean is being cultivated by the peasant Ural
Umrzakov, Mirzachol division, Mirzabad district of Syrdariya region planted by the
scheme of 90x20x3 (10.08.16).

sowing: on Lucerne- 60x30x2-3 (and others), mungbean-70-90x15-20x3
(photo 3), soya-60x3-5x1, sunflower- 60x30x1 and from the planning up to 400-
500 and 600-700 thousands of developed plants per hectare, such field crops as
millet, flax are planting by means of other special drills.

Theoretical calculations of planting norms for any crops are based on the
weight of 1000 seeds.

The weight of 1000 seeds of Lucerne varieties make up from 1.5 to 3.5
grams (in Baygul variety -2.0g., photo 4), mungbean from 20 to 78 grams (in
Durdana variety - 62g.), soya from 40 to 250 grams (in Orzu variety -175g., photo
5), sunflower from 40 to 175 grams (in Jakhongir variety - 74g.), on millet
varieties from 3.5 to 9grams (Kazanskoye variety -4.2g.), and flax from 3 to
13grams (in Bakhmalskiy variety -2.99.).

4-photo. The seeds of Lucerne of Tashkent-2009 variety.



5-photo. Fruits and seeds of Orzu variety of soya.

Define the planting norms on the base of planting schemes.

1.From planting schemes of Lucerne and mungbean: 60x30x3 and 90x20x3
we can easily calculate (10 000m? : 0.6M 1 : 0.9m ) the availability of 16 666 for
the seeds of Lucerne and 11 111 strap meters of area for seeds of mungbean per
hectare.

2.The amounts of seed nests at 16666 and 11111 for Lucerne and
mungbean are determined through dividing of rows’ length in the hectare to the
indexes of width (or length of gap) between nests: 16 666 : 30cm (or 0.3M) and
11111 : 20cm (or 0.2m). And it turned out that it is necessary 55 553 nests to
Lucerne and 55 555 nests to mungbean.

3. The amount of seeds and their kilograms to the area of hectare, that is the
norm of planting is calculated for Lucerne by multiplying 55 553 to 3 the number
of seeds, laying into every nest and in the mungbean 55 555 either by multiplying
to 3 and it will be for Lucerne 166 659 seeds and for mungbean 166 665. And now
by using one known arithmetic proportion, we can estimate the necessary
kilograms of seeds to both crops:

If, 1000 seeds of Lucerne weigh 2.5¢.

Than how many grams or kilograms will be 166 659 seeds?
The result is: 416 grams or 0.416 kilograms.



If, 1000 seeds of mungbean weigh 49 g.

Than how many gram or kilogram will be 166 665 seeds?
The result is: 8 167 grams or 8.2 kilograms.
These results are the calculation data without taking into account of
correcting coefficients linked with the classes on the seed germination ability and
the other looses, inevitable in the practices of agricultural industry.
Calculations of seeds planting norms on the base of plant amount,
necessary per hectare.
According to the recommendations on the necessity of 400-500 and 600-700
thousand normally developed plants of millet and flax per hectare, the planting
norms can be determined by the following modes:
1.500 thousand of normally developed plants are the outcome from 500
thousand vital seeds.
Once more we have to pay attention to proportions:
that is: if 1000 seeds of millet weigh — 6 grams,
how many grams or kilograms would be 500 thousand?
The result is: 3 thousand grams or 3 kilograms.

2. 1000 seeds of flax weigh — 8 grams,
how many grams or kilograms would be 700 thousand?
The result is: 5 600 grams or 5.6 kilograms.

Data of these results are also the calculations without taking into account of
correcting coefficients linked with the classes on the seed germination abilities and
the other looses, inevitable in the practices of agricultural industry.

The questions and tasks to consolidate the knowledge:

1.What is the sowing norms of seeds?

2.What seeds index is major at determination of the norms of planting?

3.What is the importance of planting scheme and amount of plants in
calculation of the norms of seeds of field crops.

4.Define planting norms of soya and sunflower seeds basing on the planting
schemes.

5.Calculate necessary theoretical sowing norms of ambary and safflower
crops on the base of recommended amounts of plants per hectare.



4-practical lesson. Crossing orders of chick pea and soya.

The purpose of the lesson. The breeders artificially mating initial materials
with each other in the most of employing methods at the practical selection to
create new forms. The efficiency of the artificial crossing depending mostly on the
degree of mastering of the structure of field crops’ flowers, features, rules of
pollination and order by the men who execute the crossing.

The aim of the lesson is to explain this knowledge to students on the
example of ckick pea and soya.

The flowers of chick pea are small, every flower is single and develops
separately. They are in different colors, in general are white, violet and pink- violet
(photo 6).

Calyx of the flower have five-toothed shape, consisting of corolla and 10
stamina, 9 of them intergrown. One has grown single.

Photo 6. Outlook of the flowers of chick pea.

Flowers of most bean crops evolve in odd separately and one or two of them
are placed on the bases of the leaves. The flowers of some plants grow up together
and establish the clusters. The flowers of beans are classified as pea family.
Corolla has five petals with diverse shape and sizes. The uppest one is the biggest
and called a sail. It develops in the odd state. The two aside stationed petals are
wings or oars. Another two stationed beneath are growing and build up a small
boat. 10 above mentioned stamina are located inside the small boat and 9 of them
are longer. And here is the ovary (photo 7).



Photo 7.  General structure of bean crops’ flowers.

Here: 1-outlook; 2-a general outlook with one opened wing; 3- corolla; a-
sail; b-wing or oar; c-boat; 3- generative part of the flower.

The flowers of soya grow together as clusters out of bases of the leaf. In
general they are without odor. There for, they can’t attract insects to themselves
(photo 8).
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Photo 8. Soya and its flowers.

Every cluster has 3, in some of them 13 and more flowers. On the bases of
upper leaves are settled single ones. The flowers are small, their size about 7 to 14
mm. The scapes are short hairy. On the base of scape there is a stipule in the shape
of lancet. Unopened flowers directed to the up. Calyx is green, sometimes there are
anthocyan spots, there is a downy, the color of corolla is white or violet with
different tinges.

Order of the pollination. Artificial pollination involves three sequential
acts:

-preparation of the flower to pollination,

-emasculation and

-pollination.

Emasculation is the removing of stamina out of maternal plant’s flower,
and the pollination, is the bringing of the paternal plant’s pollens on the stigma of
emasculated flower.

Emasculation is required to the self-pollinating plants as self-pollination at
the cross-pollinating occurs inconsiderably. That is why mainly, they are not
emasculated in practical selection.

It would be better to emasculate and pollinate in order to be absolutely
confident in receiving the hybrid plants.

Preparation of flowers of chick pea and soya for pollination begins from the
selection of maternal plants. The beginning of blooming phase is identified, when
the stamina of flowers established, but they haven’t ripened fully yet. At this time,
it is easily managed to remove the stamina without damaging flower’s stigma.
Besides, in the middle or at the end of blooming phase most of buds fall off.

Pollination. The flower of chick pea is subjected to the emasculation in the
evening, and it is better to conduct pollination itself in the morning. In order to
develop properly the emasculated flowers are left unclosed. In the connection with



that the duration of the chick pea’s phase of flowering makes 20 days, planting is
carried out in the early of spring or in the terms of autumn , that it is necessary to
conduct hybridization in wormer days.

The flowers of soya are small and fragile, that is why, the pollination of soya
is carried out in the closed state of the flower. That is why pollination of soya
causes considerable difficulties.

The pollination is fulfilled in the early morning at 5-7 a.m. and in the
evening at 5-7 p.m. For the emasculation, the flowers which will be open in the
planning day of pollination is selected.

1-2 soya flowers out of flower clusters are emasculated. The others are
removed. Pollens are combined from just opened, completely developed flowers
for pollination. The pollens can be stored for 1 hour in the moistened condition.
The labels are tied up on the scapes of flowers prepared to pollination or pollinated
flowers. The labels have records of pollination combinations. For the isolation the
leaves of this plant may be used. The pergament hoods are used in the conditions
of precipitation or high moisture. The purpose of the isolation of pollinated flowers
of soya is the protection from exceeded moisture and rays of the sun. Conducted
works according to the plan of pollination are registered in time on the copy book
for pollination.

Necessary instruments: copy book for pollination, pencil, special labels,
medicine pincers, smooth brush, small cup, cotton wool.

The questions and tasks to consolidate gained knowledge:

1.What structure has the flower of bean crops?

2.What properties in the biology of blooming have the plants of chick pea
and soya?

3.In what order the emasculation and the pollination are fulfilled?

4.Plan your experiment and procedure on getting the hybrids of chick pea
plants.

5.Plan your experiment and procedure on getting the hybrids of soya plants.

Glossary: artificially mating- cynbpuii ypyfiaaHuiira OWpIIAIITHPHILI-
UCKYCTBEHHO  cmapuBath; artificial  crossing- cyHbuii  4YaHIJIAHTHPUII-
uckycctBennoe omnbiieHue; calyx of the flower- rymaunar kocawaGapru-
yanreaucTuk 1Betka; five-toothed- Gem yunmu-msatu 3yOuateiii; OUutlook —rariku
KypuHumm- BHemrHUA Bua; general outlook —ymymuii kypuHHMIIU- oOmUi BH,
corolla- ryn Toxwu - BeHuuk; Sail- ankaH- mapyc; Wing Or oar- KpbpUIo TN BECIO-
KaHOT €KM emikak; generative part -reHepaTwB KHNCMH — I€éHEpaTHBHAs 4acTh; {0
remove — onu0 TamUIam- yaaasaTh, Stamen-dyaHryv- ThIYMHKA, stigma- OHAJIUK
TyMIIYK4YacH- pbUIbIIE, OValy-TyryH4a- 3aBs3b.



5-practical lesson.
Order of individual selection of common bean and mungbean crops.

Individual selection (pic. 1), is one of the methods employing in the process
of breeding. Traditionally, it is applied in the self pollinating crops. As the
common bean and so the mungbean belong to the group of self pollinating, they
have similar character of blooming. Individual selection in the breeding of these
crops is the main method which

Picture 1
The breeding scheme of bean crops




Where: CN-control nursery; CT- competive variety trial; PT- preliminary
variety trial; PR- preliminary seed reproduction; ZT- zonal variety trial; SVTP-
state variety trial plot; SN- seed nursery.

ensures the success in creating of new variety.

The purpose of the lesson. The students master the order of individual
selections of plants common to bean and mungbean, analyzing in the conditions of
practice and laboratory.

Overwhelming majority of the varieties in the republic have been created by
the method of single individual selection from the population of local varieties or
introduced accessions and also by repeated selection in the course of investigation
of their progenies in the nurseries. By such kind of means the varieties of common
bean: Shtambovaya-661, Gibridnaya-7, Oltin, Ravot and of mungbean: Marjon,
Durdona, Zilola and others (draft 1) were developed.

Breeding processes of cow pea and mungbean plants are similar. That is, by
the breeders the surveys in the nursery of collection or initial materials on
economically valuable traits of plants in vegetative period are carried out. The
plants repeatedly examined at the every development phase. At the phases of
development the attention of the breeder is paid on the character of plant
development, accumulation of fruit elements, immunity to fungus, virus and
bacterial diseases, unfalling and uncracking of beans. The breeder is also check
the registration in the book copy of special student who conducting the
phenological observations on studied plants with the characteristics meeting the
requirements to the new varieties.

Breeder and special student - researchers permanently discuss gathered data
of field copy books collected at the time of phenological inspections. The potential
plant development attracting the scientists’ attention is formed (photos 9, 10, 11,
12 and 13).

The harvests of seeds from healthy, early ripening and productive plants are
planned (have a look at the photo presented on the cover page of this manual) are
planned.



Photo 9. Three seeds of mungbean laid in seed nest.

Photo 10.  Five days seedling of mungbean.




Photo 11. Ten days seedling of mungbean.

The beans from every plant are taken individually to selection sacs which
have been sewed to the harvest of individual crops. The numbers of the sacs is
checking in the copy book or journal for the registration of harvests on individual
selections. The sacs of crops of individual selection samples or families’ crops
harvested from nurseries are fastening on solely garlands placed in crop sacs and
are provided their delivering in sequence to ware-houses.

According to the numbers of registration the beans from crop sacs of
individual selections grains are thrashing and separating by hand in the condition
of laboratory. At the time of thrashing the amount of beans, the number of grains in
every bean and the weight of 1000 grains, health and color of grains are recorded
in the blank tables of beforehand prepared copy book for lab analyses. Index of
possible grain damages in mechanical thrashing is also recorded in the copy book.

Seed grains possessing by considerable negative indexes on the bases of
their sac numbers are discarded. By the number of remained seeds the seeding list
Is made up. And on the base of the seeding list the first year selection (2) nursery
(draft 1) is established.

The plants of the first year nursery are classified as elite plants and
phenological and laboratory analyses of last year are repeated. The results of the
analyses are compared with the indexes of standard variety, planted in the same
nursery. At the time of comparing, data of collection nursery and lab copy book are



taking into account. The seed grains of individual selections without having
advantage, in comparing with the standard variety are discarded and no more
studied. The seeds of individual selections revealed indexes of high economical
characteristics in the comparing with standard are classified as the suitable for
studying of their elite plants.

Besides, the numbers of seeds of individual selections with good
characteristics on phenological inspections and lab analyses are included into the
seeding list to establish the control nursery and seeds with the highest
characteristics are also included into the list of seeding list for selection nursery
(3) of second year (draft 1). In such sequence the seeds of good elite plants of
individual selections are studied in the sequent nurseries of the breeding process.
The bad progenies are discarded. In future, the seeds which pass by good
characteristics in nurseries of preliminary variety trial and competition variety trial
(4), are transferred to the nurseries of preliminary seed reproduction and zonal
variety trial (5) and so on.
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Photo 12. Forty days plant of m




o o7 : N\ (* e \" h TR l ;:__ g
Photo 13. Experimental plot on the selection of the new common bean var
plant growing department of Samarkand Agricultural Institute.

ieties of

Questions and tasks for consolidating of mastered knowledge of
students:

1.Can you remember the breeding scheme of bean crops by heart?

2.Why the method of individual selection is not considered as main to all of
the plant species?

3.What other kind of selection methods except individual selections do you
know?

4.What seeds of individual selections, control and selection nurseries are
established from?

5.Full in the table 4 by indexes of economically valuable characteristics of
common bean varieties on the base of plants’ and seeds’ herbariums which is
necessary for a report.

6.Prepare the table data by defining the indexes of necessary economically
valuable characteristics of mungbean varieties on the base of plants’ and seeds’
herbariums.



Table 4
Economically valuable characteristics of varieties ...

On the plants On the best Grains in
bean plant
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Glossary: control nursery (CN)- Hazopar ky4ar3opu (HK) -koHTpobHBINH
mutomuuk (KIT); competitive variety trial (CT)- koukypc HaB cunoBu (KC); -
koHKypcHoe coproucnbiTanue KC);  preliminary variety trial (PT)- mactiabku
HaB cuHam (JIC) - npenBapurensHoe coproucnbiTanue (I1C); preliminary seed
reproduction(PR)- nmactmabku ypyr kymadtupumn ([IK) - mnpenBapurenbHOe
pasmuoxenue (I1P); zonal variety trial (ZT)- xyaynuit HaB cuHoBH (XC) -
3oHanbHOE coproucnbitanue (3C);  state variety trial plot (SVTP)- naBnar HaB
cunam maxo6uacu (JJHCII)- rocy1apcTBEHHBIN COPTO UCHBITATEIBHBIN y4aCTOK
(T'occoproceTs); seed nursery (SN)- ypyr xyuatzopu (YK) - CEMEHHOI
nutomuuk (CII); to ensure the SuCCeSS- IOTYKHM TabMHUHJIAII- OOCCIICUHUBATH
ycrex; accumulation of fruit elements- meBa »snemeHTHapuHM TyIUIAIT —

HaKOIIJICHUEC ITIJIOJO2JIEMCHTOB.



6-practical lesson.
Determination of variety characteristics of sunflower and flax crops.

The purpose of the lesson. The students at the lesson are to learn the
importance of plants’ typicalness to their variety, grade- in the first place, the
importance of seeds’ purity or their contamination extent.

Sunflower is a major oil plant and 75% of plant producing in the world
production constitute this plant. This plant has a great importance in Uzbekistan
and is grown in the conditions of irrigation. The varieties of this plant are used to
produce oil, to consume its seeds and to provision by silos feeding animals (photo
14).

Flax is the next oil crop. Its oil has a dietetic property and extensively used
for provision of foods. It is grown in the rain fed lands of mountain districts of
Uzbekistan (photo 18).

Only variety plants and the pure seeds are able to transfer to the progenies all
characteristics and properties of the varieties and can ensure by the expected yield.

N
B T ——

The identity of sunflower varieties is identified by means of the following
morphological traits:

1. The height of the plants is measured by the means of ruler, the height
of plant is considered the length from root neck to the head. The varieties on this



trait are divided into three groups: the dwarfs -0.65-1.25m; mean-1.26-2.0m, and
high growth- 2.1 to 4.0m (photo 15).

-

Photo 15. Outlook of one of high growing sunflower varieties.

2. The shape of head- convex, concave and flat. The shape is defined by
visual way (photo 16).
3. Diameter of the head: small- 9-12cm, mean size- 13-20cm and greater



Photo 16. The head of sunflower

diameter, more than -21cm, which is defined by the ruler.

4. The color of fruits: black, white, grey, striped- is defined visually.

5. The shape of seeds: long, oval with sharp tip, less rib.

6. Output of husk: at low 22-29% and 22-40% at high output of oil. It is
hand cleaning and weighing by the special scales.

7. Output of seeds: high-55-65%, mean-45-55%. Separating of seeds
from husk is done by hand and the weighing it executed by the scales.

Photo 17. The seeds of sunflower

8.  Weight of 1000 seeds: light - up to 50g., mean -50-70g and heavy -
more than 71g.

These indices are determined by weighing on technical scales.

9. Shellness properties of seeds: 1.By scratching of edges of shell with
sand or sharp knife. 2.Steaming out (by means of boiled water). 3.By the method



of treatment with special acid. These three methods have made it possible to define
the existence or absence up to 70% of carbon containing shield between cover
tissue and xylem.

Grade of flax varieties:

1. Viaoutlook of the plants: the height, standness, thinness, smoothness,
cylindrical shape and branching of the varieties are determined. In the conditions
of rain fed land the height of plants vary from 20 to 50cm (photo 18), in the
irrigation conditions 50-70cm.

Photo 18. The field of flax

2. The size of leaves: the leaves of flax are small, sessile, line-lanceted
shapes, naked, placed on the stem in turn.

3. Flowers (pic. 19): they set up on the top of stalk and the side
branching and in total combination, they establish umbrella flower clusters. The
varieties distinguish on the number and size in the clusters. The flowers make up of
calyx lobes, five sharp lobes and corolla out of five petals. The color of corolla is
blue, violet-blue.

4. Fruit. Fruit has round shape, consisting of five nest balls. The number
of bolls in one plant reaches up to 20-50 (photo 20).



Photo 20. Fruit balls of flax

5. Seeds. The seeds of flax varieties have an egg like shape, plate,
smooth, glittering. Their color: yellow, pale —yellow and from dark-yellow to
brown (photo 19).

The questions and tasks to consolidate the acquired knowledge:
1.What is the importance of establishing grade of seeds in selection and seed
breeding?



2.What characteristics, types of sunflower varieties are defined by?

3.What characteristics, the types of flax varieties are defined by?

4.Establish the grade of one sunflower variety on the base of herbarium and
literature.

5. Establish the grade of one flax variety on the base of herbarium and
literature.

Glossary: it is constituted out- udopar- cocrout u3; rain fed land- nammux
ep- Oorapuas mousa; first turn- Gupunum HaBOaTTa- B mepByIO ouepens; from root
neck to the head- tomup Oy¥3mman MeBa caBaTWravya- OT HICHKH KOPHS [0
kop3unku; dwarf- makana — xapauk; husk or shell- mucta my4oru- mysru; seed-
Marm3- ceM4d I1014a.



7-lab training.
The rules for middle seed sample selection of field crops.

A great importance attributes to the quality of seeds in the growing of
ivity (photo 21).

.:i.

Examining of the quality of planting seeds by the seed inspection is carrying
out on the average samples, which submitted from the farms.

The purpose of the lab training. The students are acquainted with such
conceptions asseed batches, control units of the batches and the order of average
seed sample selection of the field crops at their storing places.

The necessary articles employing at the time of studying the selection of
seed sample in the lab: extracts out of the state standards: on the orders of storing
and average seed selection of field crops (12036-85), table of the sizes of control
units for average sample selection of field crops, models of the granary gauges,
technical scales, wax, paper packages and glass cans, paper labels and statement
form on the selection of average sample.

The average samples are selected on the adopted methods from control units
of seed batch.

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

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

The following sizes of control units for the field crops have been set up by
the state standard of 1236-85 from which the average samples are selected (table
5).

The average sample selection — is a very responsible measurement, so as on
it the planting quality of all seed batches is evaluated, from which the sample was
selected and the right to its selection is presented to the specially authorized person



(agronomist of the farmer, scientific establishment), frequently by the persons, who
implemented inter-farm control and passed through special instruction at the seed
inspections.
Seed batches before taking the sample are examined, conformity with the
name of variety to outlook of grain is compared.
Table 5
The size of control unites and average samples of field crops

Names of crops The size of batches (control units), | Weight of average
from which one sample is taken, ton. | sample, g.

Mungbean. 10 500

Chick pea and

common bean and | 25 1000

soya.

Safflower. 10 500

QOil flax. 10 500

Millet. 20 500

Sunflower. 25 1000

Lucerne. 10 250

Ambary 10 500

Buckwheat 10 500

If the weight of seed batch exceeds control unit, it’ll be visually divided into
parts, not exceeding the weight of control unit, and from each of such parts
independent samples are selecting.

At seeds storage in the piles the average sample is selected by the granary
gauges from different places (photo 22). If the seeds are stored in sacks, three
probes from upper, middle and lower parts are taken by the gauge. The seeds of
probes are consolidated and established the initial sample. The weight of initial
sample is matched with the weight of above required weight of average sample. At
equal weight the seeds of initial sample are used as the average sample to the




analysis. If the weight of initial sample more than the weight of average sample it
decreases by the method of cross division until it gets the average sample’s weight.

Three average samples are selected for seed quality testing:

The first — for definition of purity, growing speed and germination, vitality,
authenticity, weight of 1000 seeds.

The second- for definition of moisture and the damage caused by the granary
pests;

The third- for definition of the infection caused by the diseases.

=
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Photo 22. Gauge types for taking seeds.

The first sample is placed into clean disinfected sack prepared from tight
fabric, which is sealed by wax seal or stamped.

The label is stationed into it.

The second sample is placed into clean, dried glass vessel (its volume
depends of the size of sample), the cork covered by the wax. The intended form of
label is pasted outside.

The third sample is placed in the paper package.



The selection of samples is registered by the statement (form 1) in two
copies:

One — for State seed inspection, another — for farm, on the case of arbitration
determination.

The statement is signed by the persons, who took part in the selection of
sample.

The signed statement is sealed by the seal of the farm. The selected sample
IS to be sent to test in the course of two days after its taking.

Taking into mind the importance of properly selection of sample the seed
inspection, in the order of state control, regularly picks up control samples
straightly from the mass of planting materials of the farm to compare them with
submitted samples to the inspection.

The questions and tasks to consolidate the gained knowledge:

1.What is the seed batch?

2.What is the control unite for selection of the average sample?

3.Who has the right to select an average sample?

4.What document the average sample is drawn up?

5.Speak about the order of average sample taking on the example of seed of
one crop which is available in your lab.

Glossary:it attributes to- Tamtykau-otHocurcs k; Seed batches-ypyr
MapTUsCU- TApTUU CceMsH; control units-Ha3zopaT OWUPIUTH- KOHTPOJIBHBIC
equHuibl; seed inspection-ypyF MHCHEKIMICH-CEMECHHAas HMHCIEKIUS;average
samples-ypraua HamyHa-cpeauuii obpaser; uniform of seeds-Oup xun ypyriap-
OJTHOPOJHOCTh ceMsiH; extracts out of the state standards-roctman kyuupmanap-
BBITUCKU W3 rocta; statement form-akt maxmu-popma axra; adopted methods-
KOOyJI KWJIMHTaH yCyJIap-pHHAThIE METOAWKH; have been set up-ypHartuiaraH-
ycraHoBieHbl; conformity with the name of variety-uomura wmocauru-
COOTBETCTBHE C Ha3BaHWEM; responsible measurement-MacyJqusTIv TagOUpIIap-
OTBETCTBEHHBIC  MepomnpusTHs;  special  instruction-maxcyc — KyuraHma-
CIIeIMAJIbHBIA MHCTPYKTAX; granary gauges-oMOop MIyIIapu- CKJIaJCKHE IIYIIHI,
tight fabric-mycTaxkam Maro-kpenkasi TkaHb, label pasteS-épiuk €muIITHpUIIaIN-
ITHKETKA HakienBaeTcs;taking into mind of- apTHOOpra onub- ob6pariass BHUMaHUE
Ha; properly selection-Tyrpu TaHIOB-TIpaBUJIBHBIN 0TOOp; submitted samples-
Oepuiran HaMyHaJap-TIpeICTaBleHHbIe 00pa3ipl, authenticity- WIIOHYIWTH-
IIOAJIMHHOCTD.



Statement on the selection of sample.

Form 1.

AKT Ne I'OCT 12036-85 MPUJIOKEHUE 2.

VYpyFIuK MaTEpUATTHUHT 3KUH cU(aTUHU OelTruianl yuyyH YpTa HAMyHaJapHH my akT Oyiinya TaHiald OJIMHraH HaMyHajap

HMKKH KCYAI0 MKKHW KYHAY3 HIHUJa YPYT HHCIICKIHUACHT A IO60pI/IJ'II/IH_II/I KCpak

OToOpaHHBIE 110 HACTOSIIEMY aKTy IPOOBI MOJUIEKAT OTHpaBKe B ['0cyJapCTBEHHYIO CEMEHHYIO MHCIIEKIIMIO HE TI03/1HEE

JBYX CYTOK.
Tannal onui xakuaa
ypy¥
MapTUSACHIaH 20 #
XYKaIMK, TAIIKUIOT HOMU pecnyOnuka, obsact, paiion (kyH, O})
JaH n0opaT KOMHCCHS TOMOHUAAH aa
Bazudacu. GaMUInACH, UCMH Bazudacu, Xap KaiCUHUHT OTH Opurazaa, COBX03 OYJIUMHU, HJIEBATOP
cakIaHuO TypraH ypyF KYpWJAH Ba KyHuJaru ypyr napTusjiapuiad ypTa HaMyHanap Taniad OMuHIN:
OT00pa cpeaHux Mpood ceMsiH MOVIEKAIMX /IS ONpe/ie/IeHUs KauyecTBa
20 r
Ha3Banue xo3siicTBa, opraHu3auuu pecnyOnuka, 006J1acTh, paiion (mecs,

YHUCJTIO0)



MHoro pu

y4acTuu

TOJKHOCTb, (PaMUIIHS U1 HHULIMAJIBI JOJIKHOCTD, (PaMWIIMS U MHULIMAJIBI KaXI0T0
IIPOU3BEICH OCMOTp CEeMsIH 151 oT0op npoo oT IIapTHH,
XpaHALIUXCS

Opuraja, OTJeJICHHEe COBX03a, 3JICBATOP



Ypy#aap xakuaa MabJyMoT

CBeneHus 0 ceMeHax

‘HABA TIIE

eruderedroenk)

UIIAIHLE]

HUKEBL IH|
nHIAd £

oI0M®eN EI(I|
HEIHUIO  HARA
CHIleHe HeIHeId
PHAWEH -

MIMIAQ g

011-Ba
pencra

BJIEHHBI
X 1po0.

OMROTION ¢

BEUIBHE OJOHIALOOU )\ BLRY ‘AECUIBHE
goroeidogroun kuiden ¢ed wuiadoroy uiMed
ed UdOoWOH JIHUHeMIEHR WIdUXO B WIHULKN
enireHe eLdeW MhHUROH HosuLden 34d £

Ledenodn ¢ eHOW9) gomrrerdogron
oxrogedron HoMeY WINOH Ledenodu
‘HEeIHRLTU HerHeN Hereined deriddg

BHOWQ) HORALOL BIZION U BIAML()
HEeIHUIO HOhEX ®d Herdoey 3Adg

(eHOIRE ‘BWOdNEE ‘TRIND
EN) HEWOD BHHOHRAX OLOS[ (G\ HOJed ‘IBIND
‘dogwo) HOX HeIHMIeHeINBO JIAdL

(90MIION) LOSW OLOUE
HHOO (LI0X) HOYK

TIHHAYQ XMHIIIOdLHOY
N o\ demmrdug rodiHOY

XeHOALHAN g MULdell 30BN (BHHOL)
mMHERd JHUHMOBMLIden ®BHHOL 3Adf

nurden s\ JHUHUOBULARL 3Ad

EexxodA 7o |
UMY ITHO0YK

BHIDIAY0dIID J
HOBUIMIAT0dIIo g

nodu € 4100HRULHUL UIK BLOLOUE Ked01dO))|
0, HUINIIUX W9  HIuresol 1do)

o =88 = Eo6g
MM -8 B g
o LR B
S = = = 2 g
5] Q T o
< o =
£E5E05 2958
SR EZ " 82 o &
e o
Y
&= 3 =
Q)
L &
E=p
z 23
2o

HaIIpaBJICHBI

OG6pa3iisl

O = -
2 8§ £ g
= = = =
= = A =
2 P&

»

A T
o

8 2
2 2 2
> = =
T
E B
s E 3
= =
= = e
> = 0
o e @
S = 5
—

= =

8 g

VWJm

= O

= O

5 <

= T

< Q

= =

= [5)

5

o 3

w

8

2 3

=~ ()

an o\

< —

=

o >~

~ ~

e

T E

° o

m =

-3 W

Q) m 3)

i = =

o, Q =

< 2 M

o = =

> @)

o, Q.

> =

M o .

o -

O 3 'S

O 2 &

S S =

<

N m &

S 3
= =

Q 8 ©

o o 3

O

= g

< =

= o, o

2 o

SE 87
2o = O E
9) = =
= e HO)
Q =~ ~
s = o
MmO~ o =

0TOMpPaBILIET000PA3IIHI:



[Hoamucn YJICHOB
KOMUCCHUU;

(d.A.1ID) (um30)
M.V. Kadoanar 11y ypyFHU TYFpH Kapalll Ba cakiail Wynu OunaH
yJlapHH OOIlKajapra apajalTipMacias

XYKaJMK TalllKUJIOT HOMU
udiocranMaciad yHUO YMKUIIL KOOWIMSATHHM Ba OOIIKAa JKUIl cudaTiapuHyd MacauTUpMaciaH, Xamja HaMmyHaljap
NyOIUKATIAPUHUHT OMOH CAaKJIaHUIIMHU Y3 3MMMAacura oJiaJIu.
I'apanTus. CoxpaHHOCTb MAPTUU CEMSIH OT CMEIICHHUS, 3aCOPEHHUS OHKEHUSI BCXOXKOCTH U APYTUX MTOCEBHBIX KaueCTB, a
TaK)K€ COXPaHHOCTh JyOJIMKATOB, 00pa3I0B
rapaHTUpyeT.

Haspanue xo03s11icTBa, OpraHu3auu
Cakuamra MabCyJa
OJAMHHMHI UM30CH
IMopnucey JHULA,
OTBETCTBEHHOI'O 32 XpaHEHHe

(®.1.11I) moamucTh
M.V



8- lab training.
Determination of seeds’ germinative energy and germinative capacity of
field crops.

The purpose of the training. The students, repeating the lecture on the
ideas of seeds’ germinative energy and germinative capacity and determination of
their terms (table 6) will practice the growing of seeds of Lucerne and chick pea in
the correspondence of GOST in the conditions of laboratory for identifying their
germinative energy and germinative capacity.

Germinative energy is characterized by the speed of seeds sprouting and
expressed in percent of grown seeds at the first term of calculation.

Germinative capacity is the amount of normal grown seeds, expressed in
the percents to the number of seeds laying for growing in the optimal condition for
appointed term,

Table 6
Determination terms of germinative energy and germination of grown
seeds

Types of crops Terms, days
Germinative energy Germinative

capacity
Common bean 4 7
Chick pea 3 7
Flax 3 7
Sunflower 3 5
Safflower 4 10
Soya 3 7
Lucerne 4 7
Peas 4 8
Millet 3 7

Necessary instruments and equipment to grow seeds: subscription from
corresponding GOST about the orders of growing of field crops’ seeds, seeds of
Lucerne (400 seeds) and chick pea (200 seeds) from the first average sample (take
a look at the materials of the 7 lab training), growing tray, metal division, tempered
sand (seeds of grain-bean crops are grown only in sand), filter paper, gauze,
technical scale, boiled water cooled till room temperature, measuring glass, pincers
and thermostat.

The orders of the work:

1.The seeds of Lucerne (photo 4) and chick pea (photo 22) are divided into
four sample parts on 100 and 50 units each correspondingly.




Photo 22. The seeds of chick pea.

2.Sand preliminary soaked up to 60% of its full water capacity.

3.Four growing trays filled in with sand and leveled, slightly pressed till
about 2 cm thickness.

4.Sand in growing tray is divided into two equal parts with the metal
division.

5.Accounted seed simples spread on the sand (photo 23).

6.Sand with the spread seeds covered with soaked gauze and filled with sand
to the upper part of the growing tray.

7.Growing trays are numbered and weight on the scales and the date of
planting is registered in the laboratory book on seed growing.

8.The growing trays are put in thermostat, where invariable temperature is
kept at 20°C.

9.To define the germinative energy of Lucerne seeds, on the fourth day after
the beginning of seed laying in the growing tray the grown seeds with rootlets are
accounted (photo 24). At this, accounted only normal grown ones and all the rotted
ones (they removed away).



10.The second accounting for determination of germinative capacity is
carried out on the 7 day. At this into growing seeds, soaked seeds, and also with
abnormal seedlings and shoots are included.
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Photo 23. G.Bakieva, technologist of seed testing laboratory of the Uzbek State Seed
Control Center laying out the seeds on the sand of growing tray.

11.The grown seeds at every sample are calculated with the accuracy of
0.1% on the equation of:
A
X = oo x 100
B

Here: A- the grown seeds in every sample; B- the amount of seeds taken to
analysis.

Suppose, that in the first sample of 100 seeds of Lucerne in four days 5 ; in
the second- 3; in the third- 4; in the fourth- 6 seeds didn’t grow. In 7 days in the
first- 2; in the second- 1; in the third- 3 and in the fourth- 4 seeds grew.

The amount of grown seeds in four samples accounts for: 95; 97; 96 and 94.



Photo 24. Kh.Sharipova, technologist of seed testing laboratory of the Uzbek State
Seed Control Center taking the growing trays out of the thermostat to determine
germinative energy.
An average, we summed the germinative energy of Lucerne seeds, which

made 94.5 or 95%.



Germinative capacity of seeds is defined as the average arithmetic of the

results of four samples:
(95+ 97+ 96+ 94)
----------------------------- x 100 = 95.5%.
400

Quantity of sprouted seeds in four samples in seven days is equal to:
95+2=97; 97+1=98; 96+3=99; 94+4=98.

Germinative capacity of Lucerne seeds is equal to: (97+98+99+98)

98%.
400

Deviation of the results of solely samples from average arithmetic units is to
be in the top of permitted norm. So, at the arithmetic unit of germinative capacity
from 100 to 98% permitted difference is +-2%; from 98.9 to 95% is 3%; from 94.9
to 90% is +-4%; from 89.9 to 85% is +-5% and from 84.9 to 80% is +-5.5%.

The questions and tasks for consolidation of acquired knowledge:

1.What is the germinative energy of seeds?

2.What is the germinative capacity?

3.1dentify the germinative energy and germinative capacity of sprouted seeds
of chick pea in growing trays in two determination terms.

4.According to the above executed analysis list the order of works on
defining of germinative energy and germinative capacity of seeds which are
preferable for you and available in the lab.

Glossary: germinative energy and germinative capacity- xykapuiin Ky4u Ba
YHYBYaHJINK-YHEPTUs MPOpPACTaHMs U BCXOkecTH; Sprouted seeds-yuran ypysnap -
npopocTku; subscription from —gan kyuumpma-Beimmcka u3; appointed term —
OciruinaHraH — MyxJjaT-ompejaelieHHbli  cpok; deviation of the  results-
HaTWKalapaaru Qapkiap-oTKIOHEHHS B pesyibTaTax; Mmetal division-temup
Oynarmu-meranuueckas — meperopozaka; — tempered  sand-toOiaHraH = KyMm-
NpOKaJIEHHBIH TIECOK; Qrowing tray-ycrupuin JMKOOYacH-pOCTHIIBHS; Soaked
gauze-HaMmiaHTaH JoKa-HaMo4eHHas Mapiist; rootlets and shoots- ypyr mamma Ba
ycuMTanap-ceMs10JIM U POCTKH.



9-laboratory training.
Conducting orders of approbation of seed plantations of field crops.

The purpose of the training. To study the main principles of approbation of
seed plantations of field crops and to master approbation orders on the examples of
soya (photo 25) and chick pea (photo 26).

Task. To conduct approbation examining of soya plants and to divide chick
pea approbation bundles on fraction components. To calculate the variety purity
and other states of soya plantation.

Photo 25. Seed plantation of soya

Approbation- this is the field inspection of seed plantation with the aim of
determination of its variety purity, or similarity of plants, content of weeds,
infection by the diseases and damage caused by the pests, evaluation of variety
quality of agricultural crop plantations.

Conducting order of approbation:



Photo 26. Seed plantation of chick pea

1.1t is necessary to check the existence of conformative documents such as
approbation statement, variety certificate, identity to the seeds, certificate to the
seeds, that the planting has been done with the seeds of selection varieties, self
pollinated strains or hybrids to conduct field approbation.

2.The practician is bound to do before the beginning of approbation:

1) to check the availability of documents to the planted seeds in the farm;

2) to define that the seeds of varieties, self pollinated strains of hybrids
subjecting to the approbation have not been mixed at the time of storage or at the
time of planting with the seeds of other varieties or hybrids.

3) to survey the seed plantations and in the case of necessity to carry out the
measurements for maintaining and improving the qualities of variety plantations
(variety and specie weeding, extermination of weeds and so on).

The norms of variety purity (similarity) of grain-bean crops were fixed by
the State standards (table 7.).



Table 7.
The norms of variety purity

Variety purity, %, not less
Crops Original Reproducing plantations
seeds, elite | I i
category category category

Millet 99.7 99.5 98.0 95.0

Peas 99.7 99.5 98.0 95.0

Mungbe 99.8 99.5 98.0 95.0
an, chick pea
Sunflower 99.8 99.8 98.0 -

QOil flax 99.6 99.6 98.0 -

Soya 99.5 99.5 98.0 -
Safflower 99.6 99.6 97.0 90.0

Approbation of soya.

The utmost area to examine plants (or to select one approbation bundle),
number of stations for examine of plants, amount of these plants and norms of
space isolation have shown in table 8.

Similarity or variety purity of plantation, availability of impurities, infection
caused by the diseases and damage by the pests of soya are established at the
examination of plant bushes and divided into the following groups:

plants, seeds or pods of main variety;

plants, seeds or pods of other varieties;

plants of other crops;

impurities of weedy plants, including of quarantine and poisoners;

plants, infected by the diseases, and plants damaged by the pests;

under developed stocks of the main crops.

The variety purity or similarity of soya is defined by the ratio of the number
of seeds or plants of main variety to the number of analyzed plants, seeds or pods.

Example. In the result of analyze it was established that soya plants of Orzu
variety’s number accounts for 500, other varieties and species diversity -5, stocks
of main crops, infected by the fusarious -2;

Hardly separating cultural plants- 3;

Hardly separating weeds- 1;

For calculation of variety purity percentage the number (500) of the main
variety is written on the numerator of fraction, multiplied to 100; on the
denominator —the number of shrubs of the main variety (500) plus the number of
shrubs of other varieties and species diversities (5).

Variety purity is:




500 x 100
------------------- = 99.09%.
500 +5
By the meaning of turning the share of hundreds into the whole number
by mathematical way it’ll be written in the approbation statement the variety purity
of 99.1%.

Turning the hundreds of share into the whole, it’ll be shown in the
approbation statement the variety purity of 99.1%.

For calculation the percent of impurity of plantation with the hardly
separating cultural plants, the number of shrubs of hardly separating cultural plants
(3) by multiplying it to 100 is written on the numerator and on the denominator of
fraction, the number of the plants of main variety (500) plus the number of the
shrubs of other variety and species diversity (5) plus the number of plants of hardly
separating cultural plants (3) are written and sum up.

The impurity of hardly separating cultural plants (with chick pea) is:

3 x 100
-------------------- = 0.59%.
500+5+3

The impurity of hardly separating weeds is calculated in the same way as
impurity of hardly separating cultural plants.

If the total impurity of soya plantation with the hardly separating cultural
plants does not excess 3%, the practician gives the instruction to the farm on
careful cleaning of the seeds, if it excesses 3%, the plantation is confessed as unfit
for using for seed purposes.

To calculate the percentage of damage by the fusarium, the number of plants
damaged by the fusarium (2) is written on the numerator by multiplying it to 100
and the total number of plants of main variety (500) plus other variety and species
diversity (5) plus the number of shrubs of damaged by the fusarium (2) are written
on the denominator of the fraction and sum up:

2 x 100
-------------------- = 0.94%.
500+5+2

Approbation of chick pea. At examining of plant bushes in the phase of
blooming and the beginning of maturity the practician must  fix the
correspondence of plantation to the variety, which is shown in the documents,
available in the farms.

The variety purity of plantation (photo 27), availability of impurities, rate of
infection by the diseases and damage by pests of chick pea varieties in the phase of
ripening of lower pods are defined by the method of examining plant bushes or



selection of approbation binds from the area no more than 100 ha. Along the
“necessary lines” of plantation on 50 points (table 8.) 5-6 plants in succession,
without chose, no less than 250 developed plants are selected.

Variety purity of plants is analyzed on morphological traits, general for
chick pea: shape, color and size of the pod on the middle deck (large, mean, small),
the character of the surface, shape, size, color of seed and scar.

Except that, additionally determined: shape of bush (close or spread),
availability of anthocyan color on the stock and pods.

At the approbation of plantations of local chick pea varieties, the similarity
of seeds: shape (circle, angular, intermediate), color (white, yellow, pink, red,
brown, black), size (large, mean and small seed types) are also determined.

At analyzing plants the following groups are selected:

the main variety of crop subjecting to approbation;

variety impurity;

other cultural plants, involving grain beans;

plants of main crop, affected by diseases and pests;

quarantine weeds;

hardly separating weeds;

poisonous plants.



Questions and tasks to consolidate the understanding of essentiality of

field crops’ approbation (or approving):

1.What is the approbation of seed plantations?
2.What does the conducting order of approbation consist of?
3.0n the example of soya approbation establish the variety purity of chick
pea on approbation bundles of herbariums (as the photo of 27).

Table 8.

Instruction on selection of bundles (sample) and examination of plants
at approbation of field crops

Crops

Phase of

plants

Utmost
area to
examine
plants  or
selection of
bundle, ha

Number of
points  to
examine
plants  or
selection of
bundle

Number of
analyzing
bushes from
total area
(at least)

Norms of
space

isolation, m.

Millet

Back wheat

Bean, chick
pea,
mungbean.

Peas

Soya

After
appearing
of color on
the flower
cover  on
the top part
of panicle.
Not earlier
than half of
seeds on the
plants  will
be
brownish.

Maturing of
lower pods
on the main
mass of
plants.

Maturing of
lower pods
on the main
mass of
plants.

Availability
of ripened
pods on the

350

100

100

200

300

150

100

50

50

50

1500

500

250

250

500

200




main mass
of plants in
the  lower
part
Safflower At the | 50 25 250 500
beginning
of seeds

Glossary:  practician- anpoOanusiau OakapyBuu- ampobatop; Seed
plantations-ypyrnuk nananapu-cemeHHbie moceBbl; t0 take to pieces-6ynaxmapra
Oynumi-pa3zobpate Ha uactu; bundles on the fractions- Gormam dpaknusiiapu-
¢dpaknuu cHoma; variety purity-saB To3aiuru-coproBas uucrtoTta; Other states-
Oomka xojamiapu-apyrue cocrosHus; Similarity of  plants-ycumukinap
YXIIanuIMry THIUYHOCTHh pacteHwid; content of weeds-Gerona ytiap mukmopu-
conepkanue copHsikoB; evaluation of variety quality-wae cudatuam Gaxosari-
olleHKa KadecTBa copTta; Iin the severe conformity with-katusn Oupnuruga-B
CTPOrOM COOTBETCTBUE; UtMOSt area-magoH KEHIVIMTU-TIPEAEIbHAs IUJI0IIA/Ib,
ratio of the number-com HucOatu-oTHOmEHMe wyucia;,  Numerator-cypartu-
yrcauTelb; denominator —maxpaku-3HameHatenb; fraction-kacp-apo0Os.




10-lab training.
Regulations of approbation results documentary registration.

The purpose of the training. Study of general regulation of documentary
registration of approbation results.

Tasks. To copy one of the approbation act forms and fill it in on the
example of one farm with its crop of reproducing seeds using lecture material and
teacher’s advice (on the example of form 195) and also to make culling act (on the
example of form 200).

Essential materials: Various table materials and forms of the documents on
the results of approbation, plants herbariums, characteristics of fruits and seeds,
varieties of field crops (photo 28.) and lecture notes.

t
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Photo 28. Fruits, seeds and plant herbariums of field crops

Approbation statements are drawing up for plantations went under
approbation on the forms accepted to documentation of the results of field crop
approbations.

The following documents are filled in on the bases of the approbation
results of grain bean crop plantations:

to reproducing plantations, seed crop which is intended to use for own
demands, -approbation statement on the form of 193;



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

to plantation of original and elite seeds, on the form of 199;

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

Statement of approbation is filled in at the range of culling statement to the
plantations which were recognized as unfitted because of hardly separating
cultural plants (more than 3% on the example of soya) and weeds, which was not
signed by the senior practician. The practician makes conclusion in the statement
of the culling that if in the result of seed treatment of the plantations, subjected to
the culling, because of impurities of hardly separating cultural and weedy plants,
will be up to State standards on the variety and planting quality of seeds (less than
3% on the example of soya) via the special permitting of the government bodies of
agriculture, the statement of culling is annulled, the statements of approbation
enclosed to the statements of culling is confirmed by the senior practician. The
certificate or seed conditions, given by the district State seed inspection, is also
enclosed to them.

Senior practician numbers forms of approbation statements, beginning with
the first number. The practician gets under his receipt necessary number of definite
forms and corresponding amount of numbers (for example, the first practician
receives forms with the numbers from 1 to 30, the second from 31 to 60, the third
from 61 to 100 and so on).

The approbation statements are filled in:

to seed plantations, the seed crop of which is intended to use for own
demands in two copies, one of them making up for farm, and the other one to the
State seed inspection;

to seed plantations, the seed crop of which is intended for sale, in three
copies, the third of them is directed to the official in charge of purchases
(purchaser) of seeds.

To every approbation plot making up the separated approbation statement.

If at analysis of plants on several plots of reproducing plantations in one
farm the uniformity of plantations on variety and other qualities (within one
category and reproduction) will set up, the practician can make up one approbation
statement, pointing out in them weighed medium percent of variety purity and
other qualities of plantations.

The data of analyses on every plot is to be pointed separately in the
corresponding item of approbation.

Every given statement must be signed by the practician and representatives
of the farm, which were participated in the approbation.



Senior practician is responsible to examine the correctness of approbation,
legalization of all approbation documents and confirm them.
Approbation statements unsigned by the senior practician are invalid.
Form  Ne
195
Agricultural enterprise Proved by the Ministry
of Water Resources

and
region, land, republic Agriculture
Statement has been done

position, sign
Seed plantation reproduction
by the sign
plantation has been recognized

position, sign
APPROBATION STATEMENT  Ne
y. by me (us) practician (s)

full

names, position
At the attending of farm representatives as

name and position
Approbation of plantations have been conducted on

crop
In the farm

district

According to the data of approbation were set up
1.Name of the variety (hybrid,
strain)

selection number

If it has conformed variety



Botanical diversity

2. Total plantation area of crop under approbation in the farm __ ha,
including

seed plantation _ ha, out of variety seeds planted and subjected to
approbation ___ ha.

3.Location of seed approbation plantation:
field Ne  team Ne , plot Ne .
4.What seeds were planted

own or imported

if the seeds imported, to point out the exporter organization
5.Name, number and date of seed document to the planted seeds

6.1f planting was made by the seeds of own seed crop, point out when and
from whom they have been received for planting

7.In what year the seeds of elite released from selection-experiment
establishment

8.Variety quality of planted seeds: reproduction (generation) :

category , variety purity (uniformity) %.
9.Do other varieties or populations exist in neighboring farm boarding with
crop plantation under approbation: name and area, occupied or in y.

10.Space isolation from other varieties (for cross pollinator crops)

and makes up m.

observed,  unobserved
11.Predecessors of plantation (crops, varieties and area under them)




Reverse side of approbation statement on the form of Ne 195 is available
on the table materials of the lab and is filled together with all students of the
group.

Form Ne 200

Physical (juridical) person

(region, land, republic)
Executor of the statement

(position, signature)
seed plantation, other plantations (unnecessary delete)
STATEMENT Ne
culling of plantation out of the fitted ones for use to seed purposes

20 y. under my (our) practician (s)

(full names and positions)
with attendance of farm representatives

(full name and position)
crop plantations
Varieties, hybrid, strain
belong to the farm
district
recognized unfit for seed purposes and culled.
1.Culled plantation is located in the field Ne ~ the area of  ha.
2.Result of analysis:

a) approbation bundle (plants)

| No of | Develope | Compositions of variety impurities | Number of |




bundl | d stock of undevelop-

e the main ed stocks of
variety approbated
unit | % Name and amount Total | crop

ly

1

2

3

4

5

Reverse side of approbation statement on the form of Ne 200 is available
on the table material of the lab and is filled together with all students of the
group.

Questions and tasks for repeating the materials of this lab training:

1.What kinds of approbation statements are used in the practice?

2.When does the approbation statement on the form of Ne 200 fill in?

3.Make up the approbation statement on the base of your industrial practice.




11-laboratory training.
Storage and control of variety purity of field crops.

Storage and control of variety purity deserve a great attention within a wide
range of measurements conducting to satisfy the claims on production of high
quality seeds of agricultural crops.

The factors of environment: moisture, temperature, the modes of keeping,
pests, diseases and some others effecting on quality and purity of planting seed
materials at the time of storage.

The purpose of the training. The students master seed placing regulations
of field crops in the open and covered storehouses for maintaining and control of
quality and purity of the seeds.

Essential materials. Calculating means, measuring tape, thermometer, and
moisture meters for warehouses rooms, plans for open and covered warehouse
(photo 29), extracts from standards on seed quality, their storage and also lecture
materials and sieves.

Photo 20. View of one of up to date warehouse is designed for seed storage.

At the planning of seeds’ laying out in the warehouses it is necessary to
follow the required rules to ensure the retaining of seed quality and prevent from



mixture of seeds belong to certain batch with seeds on another batch, foreseen
moisture of the covered warehouse (14-16%) and temperature (10°C).

The order of seed placing in the warehouse accompanied with matching of
seed specie, variety, within the variety its purity, category (with availability of
statement of approbation and copy book of the farm on the record of planting
seed), classes on germination and also moisture of seed, availability of seeds of
weed plants, damage of the seeds with pests and so on.

To prevent mixing of one seeds’ species with another one, loading of seeds
into racks standing side by side is done not until upper edge, leaving of 15-20 cm.
Besides, it is impossible to place (photo 30) hard separating seeds close to each
other (on the examples of common bean and soya).

Photo 30. Similarity and difference of seeds of some field crops.

The seeds of some valuable varieties of crop, elite seeds and reproductions
brought from scientific establishments are required to storage in sacks. Stating of
sacks on asphalt, brick or ground prop is executed by providing of 10-20 cm of a
gap from the floor. The sacks are put on the racks in two or three lines. On the first
line two sacks are put closely to each other, and third is put above them in a
perpendicular state. At packing sacks in three lines, on the first two lines the sacks
are put parallel and densely to each other, and on the third line, the sacks are
placed perpendicular to the lower lines. Such kind of sacks has established the first



trio. Above them the sacks of the second trio are stationed only in reverse order of
sacks’ putting. In this order of sacks the third trio has repeated the sacks order in
the first trio. Naturally, between the sacks about 10 cm gap is formed. The space
between the racks and between the racks and walls of storehouse amounts to 0.5-

0.7 m.

1st task. Fill up below presented table on the base of the standards for
recommended height limits of racks to storage of seeds in bulks or piles and sacks.

Name of

crops

Moisture of
seeds, not
more  than
%

Season of the year

Cold

Hot

Height of
seed pile,
m.

Amount  of
sacks on the
rack,
unit.

Height

seed
m.

of
pile,

Amount of
sacks on the
rack,
unit.

Backwheat
Chick pea

Common
bean

Mungbean
Sunflower
Flax

Peas
Millet

Soya

In the calculations of required volume of warehouse to every crop it should
be know the weight of seeds per 1m?, height of rack for seed pile, height of sacks
on the seed shelves and wideness of space between shelves, racks and walls of

warehouse.

Weight of seeds per 1m? is listed in the table 9.




Table 9.

Volume weight of planting seeds

Kind of | Seed weight per 1| Kind of seeds Seed weight per 1
seeds M, K(. M2, K.
Chick pea 750-850 Backwheat 560-650
Common bean 700-800 Millet 670-730
Flax 580-690 Sunflower 325-440
Peas Lucerne 780-850
Hemp Mungbean

During seed plants storing on variety purity control (table 7) in the
storehouses or granaries at the first turn it is necessary to keep in mind the invasion
of seeds by pests.

At the conception of damage by the barn pests or simply contamination it is
understanding that an availability of pests per mass of the seeds.

The damage rate in every stored batch of the seeds is the compulsory index
of grain quality.

Except of the loosing of seed purity in the result of accumulation and
activity of the pests, the temperature and moisture are increased. Damage rate is
analyzed through visual and secretive states.

Damage rate of seeds storing in piles is determined on the average samples
selected from different layers of the piles from 100 m?area.

At this, three samples are selected per pile with the height of 1.5 m, from
upper part (with 10 cm depth), middle and lower parts. From the piles lower than
1.5 m, the sample is taken from two — upper and lower layers.

Analyze of the samples is carried out at that day. Every sample is analyzed
solely.

Definition of the rate of seed damage at every stored batch is done on the
base of the highest index of damage of piles layers or sack lines.

Conclusion about the rate of seed damage is done on the base of amount of
separated alive pests, per 1kg of seed by means of special sieves.

The first rate of damage from 1 to 20 pests;

The second rate of damage from 20 and more pests;

The third rate of damage —the pests have gathered in the heaps of several
layers.

Depending on the rate of damage one of the measures according to the
nomenclature documents is used.

2nd task. Determine the rate of seed damage by using seeds of field crops
deposited in the fund of the chair




Answer the questions:

1.How can the quality of seeds at the time of storage be secured?

2.What does seed purity consist of?

3.How many ways of seed storage is used ?

4.What kind of conservation orders for seed sacks in storehouses is taken?

5. What does a damage rate or impurity of seeds mean?

Glossary: measuring tape- pyneTka- y3yHJIUKHHU YiIdarud; SIeVE-CUTO- JIaK;
claim-tpeboBanue- tanad; laying out-kmacte- sxoimam; matching of- mposepka-
tekmmpui; loading of-3arpyska- sxoinamr; racks-cremaxu- Hopiap; upper edge-
BEPXHHI Kpaii- 10Kopu catxu; pile- kyua- yrommap; in bulk- 6e3 ynakoBku- Tykma,;
similarity and difference- cxomctBo u paznuuus- yxmanumrd Ba ¢dapku; layer-
CIIOi- KaBaTH; Secretive state- ckpbiToe COCTOSIHUE- KYPUHMAC XOJIATH.



12-lab training.
Documentation of variety plantations and their conducting orders.

The purpose of the lesson. The students acquire skills and experiences on
the name and documentation of seeds and more over rules of their conducting for
correctly implementation of seed producing works of agricultural crops in our
country.

Necessary materials. Teaching posters depicting breeding process schemes
and seed producing systems of field crops, placard depicting the scheme of stock
seed production, copy of register of made works in the farm on stock seed
production , extracts of those parts of the law on seed production which concern
the lesson theme, copies of various forms of approbation statements.

The seeds produced from nurseries of scientific research institutes and from
their experimental plots (photo 31) for developing and reproducing seeds of new
varieties of field crops are named and documented as following:

s |

Photo 31. An exemplary view of experimental plot of one of scientific research
institutes on breeding and seed production of agricultural crops.



1)the seeds (ear or pod) of the best plants selected for planting in the nursery
of the first year progeny inspection are called genealogies (pictures 1 and 2);

Picture 2.
Scheme of individual-family breeding and seed reproduction

2) the seeds taken from nursery of the first year progeny verification are
called — the seeds of nursery of first year progeny verification;

3) the seeds taken from nursery of the second year progeny verification are
called — the seeds of nursery of the second year progeny verification;

4)the seeds taken from nursery of multiplication are called the seeds of (1-4
year) multiplication nursery;

5)the seeds taken from the nurseries of super stock seeds are called the seeds
of super stock seed;

6)the seeds taken from plantations of super stock seed are called stock seeds.



1-task. Copy on your note book the picture 2 and instead of the points
leaved beside the period of nurseries breeding process fill in the years of seed
multiplication and names of taken seeds from the lesson materials and to check the
correctness of filling in.

In the order of documentation and arrangement, seed plantations beginning
from the nurseries of multiplication of seed crops are approbared for evaluation
the purity of selected material. One of the approbation statements (on the example
of the form of 195 or 200) is filled up on the dependence of approbation results.

The results of fulfilled scientific works (selection of starting genealogy -
individual select of plants, selection of plants in the nurseries of the first and
second years progenies study) conducted in nurseries in initial periods of breeding
process it is also necessary to make up corresponding statement. Statement is
signed by the scientist, who carried out the above mentioned works, an agronomist
of the farm and the specialist of the seed production department of scientific
organization which took part in the procedure of approbation.

Selection of seeds from families, which meet the requirements to the
varieties in the process of progenies formation are transferred to the farms of
preliminary reproduction and stock seed production. Works on multiplication of
seeds at these farms are carried out on the base of special methods and conducting
works are marked in the journal on running of the farm.

The seeds, are being propagated in the production farms have to possess the
following documents:

1)if the seeds are being produced by the own farm they have to possess
“Certificate of seed condition” to exhibit the planting qualities and statement of
approbation for variety quality of seeds;

2)the variety seeds (super stock seed and stock seed) received from state
warehouses, or for exchange purposes between farms have to possess “Seed
certification”, if the planting quality do not meet the standard requirements then
“Identity card of variety”.

Sale seeds corresponding to the standard requirements on their quality have
to possess:

1)variety seeds and seeds of super elite and elite of self-pollinated strains —
“Seed attestation”;

2)the sequenced seeds of reproductions — “Seed certification”.

Variety seeds (super elite and elite) of farms and scientific organizations are
delivered not achieving condition of purity and humidity at the restricted situations
of seeds preparation meet the standard requirements have to possess “ldentity card
of variety”.



2-task. Define to what period of multiplication of seeds concern the marks
on the below part of the picture 2 and distribute the documents overseen to them on
the requirement.

Questions for theme repeating:

1.How the seeds at the time of multiplication in the breeding and seed
production are called?

2.What is the order of seeds documentation and housekeeping?

3.What for the kinds of seed documents depend on?

Glossary:

posters  depicting breeding  process- mmakaThl — H300paXkaroliue
CCJICKIIMOHHBIN TPOIECC- CeJISKIMS KapaéHUHU KypcaTyBun Tabiuna ; stock seed
— CeMeHa JJINTHI- IuTa ypyrH; extracts of parts — Beimucku vacteii- €3u0 oMMHTaH
KACMJIapH; Concerning to- kacaromuecs K- Tautykiad; an exemplary view of —
HPUMEPHBIN BUJ] Y€T0 TO- HUMAHUHTIUP HaMyHaBui Kypunumy; ear or pod (bean)
— Kojoc win crpydek (000) — Oomrok Eku yaHOFH (AyKKak); mMore over — 6ojee
TOro- yHaaH Tamikapu; to inspect the progeny of — mpoBepka moTromcTBa-
aBIOAMHM Tekmupwuil, genealogies — pomgocioBHble- ypyr Ooiu; progeny
verification- mpoBepka TOTOMCTBa- aBJIOJWHHM  TeKmupwuin, nursery  of
multiplication — muTOMHHK pa3MHOXEHHUS- KynaiTupuin Kydar3opu; super elite
seeds — ceMeHa cymep AJIUTHI- CyNep IuTa ypyFu; and arrangement- u BejieHue- Ba
daomuaTmamupuir, to check the correctness — mpoBepuTh NPaBUIBLHOCTH-
Tyrpunuruan Tekmupuim; are transferred to — mepemarorcs B- Kaliepramup
100opuir; t0 possess — mMerh- dra OyiMok; identity card — cBumereabCTBO-
ryBoxHoma; to  distribute -  pacmpocTpaHSITh-TapKaTMOK;  OVerseen-
MPEIyCMOTPECHHBIH- TETHIILIH;



13- laboratory training.
Study of species diversity and farm valuable characteristics of sunflower.
The purpose of the training. Study of species diversity and farm valuable
traits of sunflower by using of the literature and practice data (photo 32).

Photo 32.  The general view of one of grown varieties of sunflower.

Necessary materials. Literature on sunflower, posters depicting the world
centers of agricultural crops’ origin, internet source, herbarium of plants, seeds of
sunflower, measure tape, regulars, colored pencils and analytic lab scales.

North and south continents of America are the centers of sunflowers’
origination.

Sunflower having a large number of diversities is belonged to family of
Asteraceae L., (thistle family Compossitae L.) and polymorph genus of
Helianthus. On the classification of American scientist K.Khayzer, sunflower is
characterized by 68 perennial and annual species.

A.B.Anishenko (1980), who have studied the genetic evolution of sunflower
proved that genus Helianthus consists of 10 species. In accordance with his
classification, there is one annual diploid species H. annuus L. , and the rest of
them are perennial diploids, tetraploids and hexaploids.



On the data of literature, two species: annual diploid H. annuus L. (2n=34)
and perennial hexaploid H. tuberosus (2n=102) that is Jerusalem artichoke, are
used in agricultural industry.

1 task. Write in this table the concerned characteristics of sunflower species
studied by the scientists.

Name of | Genome Subspecies Wild forms Domestic
species composition forms

A lot (more than 30) of scientific-research works are carried out in selection
and seed production of sunflower with the aim of improving the indexes of farm
traits and properties up to the level of requirements. The requirements to farm-
valuable traits and properties of varieties and hybrids are almost the same and
consists of: profitable crop, resistance to diseases and pests, oil content and its
quality, technological properties and adaptation to the environment.

1.Profitable crop. Productivity of sunflower depends on productivity of the
head and the amount of plants per every hectare.

Productivity of every head is determined by the amount and weight of seeds
(photo 33).

2 task. Define the amount of seeds per head and kernel output on average on
10 seeds from varieties and hybrids of lab herbariums, converting the result to the
indexes of 1000 seeds, sum up a conclusion about the differences on productivity
of studied varieties and hybrids.

In sunflower productivity, oil output has a great importance. It was
emphasized by the scientists that the increase of kernel of regionized varieties and
hybrids for 10% has made possible to increase the oil output to 6-7%.

Crop of varieties and hybrids of sunflower taking per every hectare depends
on the amount of plants. Consequently, in order to increase the productivity of
sunflower in scientific-researches of breeding and seed production a special
attention is paid for selecting of plants capable to withstand the density.




Photo 33. Order of sunflower head’s and seeds disposition.

Farm valuable traits of sunflower are the following ones: resistance to
diseases and pests, oil quality, technological properties and adaptation to
environmental stresses.

3 task. Fill in the below presented table with above mentioned farm valuable
traits of currently growing varieties and hybrids of sunflower by the help of
knowledge acquired on lecture classes and corresponding literature.
Farm valuable traits of sunflower varieties and hybrids

Name of
varieties
and
hybrids

Rate of
resistance
to

diseases

Kinds of
pests and
resistance
to them

Oil
content,
%

Amount
of
plants\ha

Vegetation
period,
days

Productivity,
ton\ha.




Answer the following questions concerning to the theme:

1.What differences are exist between diversities on the number of
chromosome?

2.What correlation is exist between productivity and vegetation period?

3.Can many wild species of sunflower in the nature cause any affect on the
improving of farm valuable traits?

Glossary: diverse-pasnuunbiii- xap xwi; huge number of- orpomuoe
KoJM4YecTBO- kyna kym; belonged to-mpunamnmexur k-tayurykiau; perennial and
annual species-mMHorosieTHIE W OJHOJICTHHUE BHUABI- KYIT Ba OMp HWIIMK TypJiap;
Jerusalem artichoke-tonunamOyp- TtommuamOyp; farm traits and properties-
XO3SMCTBEHHbIE TPU3HAKKW W CBOMCTBA- XY)KAJIMK O€JNTrUjapu Ba XyCYCHUATIAPH;
genome composition- cocTaB TeHOMa- IeHOM TapkuOHu; SUDSPecies-moaBuIbI-
acmka Ttypaap; profitable crop-seicokmit yposkaii- rokopu xocui; heads-3n.
KOP3WHKH IMOACOJIIHCYHHU KA~ caBaTanIap; kernel- AOAPO CCMCYKU- ITUCTA Mar3u,



14-lab training.
The study of tobacco species diversity and its farm valuable traits.

Tobacco is a narcotic plant, the leaves of which are used to manufacture
various types of cigarettes and cigars. Some kinds of chewing and sucking
products are prepared from a range of tobacco species with perfume odor.

The purpose of the training. The students analyze the species of tobacco
and its farm valuable traits in the condition of laboratory and prepare essential
summaries by usage of herbariums and literature.

Necessary materials. The herbariums of tobacco plants and seeds, placards
about centers of domesticated plants origin, literature, internet source, analytic
scales, measure tape, regular and pencils.

The native land for tobacco (Nicotiana tabacum ) is south America and it
belongs to nightshade family (Solanaceae). Only two species of genus Nicotiana -
N.tabacum (photo 34) and rustic tobacco- N.rustica L (photo 35) are the
domesticated species and the remaining, about seventy of them are wild species
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Photo 34. A plantation of one variety of N.tabacum species
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Photo 35.  One of the varieties belonging to species of N.rustica L.

and are not used in the industry. Overwhelming majority of them possessing
by the resistance to diseases and pests are widely employed in the breeding
purposes.

1-task. Fill in the following table on significance of wild species usage in
breeding by the data of literature.

Tobacco Native land Resistance to | Resistance to | Breeding
species diseases pests methods




According to the data of D.A.Abdukadirov (2012), the classification of
tobacco plants developed by E.A.Pisaryov on the base of morphology and origin of
plants, is the perfect one (pic. 3).

Picture 3.
A scheme of inter species classification of plants of Nicotiana tabacum
(by D.A.Abdukarimov, 2012).
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2-task. By means of 3-draw dispose the agro-ecological types of tobacco
plants using placard of original centers of domesticated plants.

Farm valuable characteristics of tobacco are: bumper crop, duration of
vegetation period, resistance of plants to diseases and pests.

Productivity of tobacco plants depends on the number of formed (from 16-
20 up to 40-50) leaves and their size. On the size of leaves, the growing varieties
are divided into 2 groups: small- leaf ones (15-20 cm) and large-leaf ones (40-50
cm).

On vegetation period, plant species of tobacco are divided into 3 groups:

1.Short period species — N.kaniculyta and others, in all 30 species.

2.Middle period species- N.silvestres and others, in all 4 species.

3.Late season — N.otophoro and others, 6 species.



3-task. By means of literature and laboratory herbariums present the
potential of materials of initial species diversity for selection of resistance to
destructive diseases and pests of tobacco plants.

Answer the questions concerning the theme:

1.What is the importance of tobacco plants in national economy?

2.0n what base has been developed the classification of tobacco species?

3.Can you characterize the breeding value of wild tobacco species?

4.How the farm valuable traits of domesticated tobacco plants are
characterized?

Glossary: to manufacture-npousBonut- wunuwiad uukapuir, chewing and
sucking products-xeBaTenbHBIE W COCATENIbHBIC MPOAYKTHI- YaiHATAaIUraH Ba
cypunaauran maxcynoriap; perfume odor- mpusTHBIM 3amax- EKUMIMA XUJ;
essential summaries- Hy)kKHbIC KOHCIEKTBI- Kepakiu KoHcrnektiap; domesticated
plants- okynbTypeHHBIC pACTCHUS- MAJaHUWIAIITHPWITAH YCUMIIMKIAp; native
land- ponuna -Batan; nightshade family- ceMelCTBO MaciEHHBIX- MTY3yMITHIIAP
ousacy; perfect one- coBeplIeHHBIN- €TyK; bumper crop- 600N ypoxkaii- KaTTa
xocu; destructive-ryOuTenbHbIN -xaB(iu;



15-practical training.
Study of characteristics of regionized tobacco varieties and its variety traits.

The purpose of the training. The students analyze the characteristics of
tobacco variety plants and its variety traits.

Necessary materials. The herbariums of tobacco varieties, seeds of different
varieties, laboratory scales, rulers, pencils, rubbers, state registers and
corresponding literatures.

According to the literature, the varieties of Dubek 44-07, 1zmir and Basma
have been included into the state register for planting in Uzbekistan.

Variety lzmir. This variety is included in the south group and it has
developed in the places of high temperature and dry climate with poor soil fertility.
This variety is extensively grown in Turkey, it has spread in tobacco growing
regions of Uzbekistan since 1998 (photo 36).
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The plants have an ellipse shape, height of plants attain up to 80-100 cm by
the recommended conditions of agro-practices, the leaves are without leaf stalks,
small, length of leaf on the middle part of stem is 10-12 cm, and the wide of leaf is
4-6 cm. On every plant bush up to 25-30 leaves are developed for harvesting.
Ellipse formed leaves have curved and directed to the top, developed in a half
vertical state. The shape of leaf is relatively plain at the beginning of vegetation, at



the time of maturity set firm and tubercles are arise on the surface. The structure of
leaf is dense, the tissue is fat. In many cases the color of leaf is light green, in some
soil conditions it is dark green.
At drying, the leaves acquire yellow shade and produce lemon colored raw
materials.
The seeds of tobacco is characterized by their rapid germination in the conditions
of green house and in good conditions they develop for 45-50 days. The roots
branching take place for 5-7days after transplanting them in the soil (photo 37).
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Photo 37. Grown seedlings of the variety of Izmir in the condition of gfee‘nhouse.

This variety is considered as early maturing one. Completion of the maturity
of top part leaves on the main stalk from transplanting on the field lasts for 90-95
days. The blooming begins on the 40-45 days since the day of seedlings’
transplanting on the field. The form of flower clusters is shield shaped, the color of
corolla is light rose.

The variety is highly resistant to drought and is able to produce the yield
even in the conditions of poor soil fertility. An average productivity per hectare
made 0.7-1.2 ton. The plants grown in the good conditions produce aroma raw
materials.

1-task. Enter the characteristics of the Dubek 44-07 and Basma varieties in
the below presented tables.



The characteristics of Dubek 44-07 variety

Indexes Characteristics

Bush shape

Shape of clusters

State of the leaf on the stalk
Leaf shape

Number of leaves, unit
Plant height, cm

Leaf length, cm

Width of leaf, cm
Vegetation period, day
Resistance to diseases
Damage caused by the pests
Leaf color

Resistance to drought

The characteristics of Basma variety

Indexes Characteristics

Bush shape

Shape of clusters

State of the leaf on the stalk
Leaf shape

Number of leaves, unit
Plant height, cm

Leaf length, cm

Width of leaf, cm
Vegetation period, day
Resistance to diseases
Damage caused by the pests
Leaf color

Resistance to drought

The varietal traits of the tobacco plants are:
-plants’ shape;

-shape of clusters;

- state of the leaf on the stalk;

- leaf shape;

-leaf color;

-color of corolla.

Answer the questions concerning to the theme:
1.How Dubek 44-07 variety is characterized?




2. How Basma variety is characterized?

3.What properties of Dubek 44-07 and Basma varieties can be highly
evaluated for our cropping conditions?

Glossary:  corresponding  literature-cooTBeTcTByromas  JuTepaTypa-
Tautykiu anabuér; high temperature and dry climate-peicokass Temmeparypa u
CyXOW KJIMMaT-IOKOpH XapopaT Ba Kypyk kiaumar; poor fertile soil-
HETUTOIOPOHAsI- 03yKAacH3 TYIPOK; extensively grown- mmpoko 3acesHHbIH-KSHT
skwirad; has spread along-pacnpoctpanuics mo-ra tapkanad; Shape- ¢dopma-
mrakiy; height-pocr-6Vitu; leaf stalks-uepemok- rym Oanmu; plant bush-kycr
pacTeHus-ycuMIUK Tymd, have curved-usornyteiii- sruiran; relatively plain-
OTHOCHTEIBLHO  pOBHBIM  —pucOaran  Ttekmc;  seedlings’  transplanting-
HIepeCaKUBacMble CEsSHIIbI- KyuupuO YyTkaswnaauran kydatiap; flower clusters-
comBerusi- ryauambap; arise tubercles-nossisitorcst BRIMYKIOCTH- OYPTHO YHMKHMIIL,
firm and fat-motHo W MmoyiHO- 3WY Ba TYJUK; tISSUE- TKaHb- TYKWMa; aroma raw
materials-gymmcroe chipé- Xymoyii xomarieé.



16-laboratory training.
Study of species variety and economical traits of oil flax.

Oil flax seeds contain 32 to 52% of vegetable oil. Consequently, this crop is
grown in rain fed and hill side lands of Uzbekistan. According to the data of 1998
(D.A.Abdukarimov, 2012), the area planted by this crop made 4.0 thousand
hectares and the average productivity per hectare was equal to 0.3 ton.

The purpose of the training. The students will analyze species and
economical traits of oil flax.

Necessary materials. The herbariums concerning to the plants of oil flax,
the seeds of oil flax, placards with pictures of oil flax, maps depicting centers of
domesticated plant origins, analytical scales, pencils, erasers, literatures and
internet source.

Oil flax- genus Linun L.- belong to the family of linum. There are about 200
species of this crop. Among them, there is the domesticated Linun usitatissimum L.
— which is extensively grown for producing oil and fiber .

Domesticated flax has the following varieties as: spinning flax or fiber flax,
oil flax-intermediate flax, crown or common flax and creeping flax (draw 4).

Draw 4
Species variety of oil flax

A lot of flax species occur around the Mediterranean Sea. In the Central Asia
24 species of flax grow and one of them is domesticated. Some of wild species are
either fit to extract vegetable oils. According to the classification of oil flax there



are 3 species varieties of oil flax: small seeded, middle seeded and large seeded
flax (Vinogradov B.1., others, 1987).
1-task. By the help of literature and maps of centers of domesticated crops
origin define the agro-ecological regions of flax species variety.
Plants of small seed flax have the height 20-50 cm with many branches and
abundant to fruit balls and leaves. The varieties of this group are: Bukharskiy 32,
Gissarskiy 1474, Bakhmalskiy 2 (photo 38) and others.
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"Photo 38. ~ Plantation of akmalsiy 2 variety

2-task. By means of analinical scales of laboratory determine the weight of
1000 seeds of flax varieties stored in laboratory store-rooms and pick out those,
which belong to the group of small flax.

The varieties of short fiber crown flax are included into middle seeded flax
with the height, up to 50 cm. The varieties of this group are: VIR 1647, VIR 446,
VINIIMK 5237, Voronejskiy 1308. The seeds have brown color, the weight of
1000 seeds reach up to 6.6-8.0 grams with the high oil content.

The plants of the large seeded flax are also characterized by the height up to
50 cm. Plant bush is a single stalk, the leaves are large, lancet-shaped, green and
glittering. The flowers are large, bluish color, the diameter attains to 25-31 mm.
Fruit balls are large, width of them are 8.1-8.6 mm. The seeds are large of brown
color, the weight of 1000 seeds is equal to 9.1-13 grams (photo 39). The varieties
are middle ripening with high oil content. Resistant to diseases.
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Photo 39. Morphological characteristics of flax plants

Bakhmalskiy 2 variety has currently included into the state register for
planting in the conditions of our agriculture.

According to the data of literature on farm valuable traits, the variety
baxwmaickwmii 2 belongs to the group of small seeded flax. As its weight of 1000
seeds is amounted to 5.9 gramm. This variety was developed by the method of
individual selection from the variety of Bakhmal 1056 at the Uzbek scientific
research institute of grain breeding. The authors of this variety are: Kovolev A.l.,
Bekbutaev M.B., Fedoseeva A.M. In 1986 it was included in the state register for
planting in the rain fed lands of Kashkadariya and Surkhandariya regions.



The plants are green, stalk up straight growing (take a look at the draw of 4),
not large. The leaves are lence shaped. The flower has blue color (photo 38). The
seeds are brown. The weight of 1000 seeds is equal to 5.9 gramm. In our variable
conditions, the variety yields on average made 0.5-0.8 ton. Vegitaion period lasts
from 75 to 85 is considered as an early ripening one. The best farm valuable traits
of this variety are: resistance to drought, shading, lodging, diseases and pests. QOil
content in the seeds is amount to 40.9%.

Answer the questions:

1.What agro-ecological species variety of flax are existed?

2.How the morphological traits of flax species variety are characterized?

3.What is the difference between Bakhmalskiy 2 and other varieties?

Glossary: rain fed-za Oorapusii-manmu; hill side lands- mpenropasie
3eMJIH- TOF OJIJIU epJjiapu; area planted to- momaap Mo MOCEBbI- SKUIITaH MaiI0H;
IS extensively grown-mupok Bo3JaeibIBaeTCA- KeHr okuiand; spinning flax-
BOJIOKHHCTBIW JICH- TOJIaK 3urup; Crown flax- nen kyapsi- nakana surup; fit to
extract- rogHbI K M3BICYCHHUIO- a)KpaTHINTa SpoKiu; creeping flax-cremromuiics
JeH- ypmanad ycysum; abundant- oOmnbHBIN- Oo; the store-room- kimagoBas-
3axupa XOHa; PICK Out- BeIIEIHMTH- aliupwii; reach up to- mocTUraTh- €THUIIHMII, A
single stalk- onHo crebenbHbIi- Enru3 mos; glittering- OmecTsmuii- SITHPOK; Was
developed- BeiBemeno- umkapwiras; Straight growing-mpsiMo pacTyIiuii- THK
ycyBun; lence shaped- nukooOpasublii- Haifzara yxmamr, variable conditions-
MIEPEMEHHBIC YCIIOBHUS- y3rapyBYaH Iapowurt; variety yields- yposxaii copra- xocu
Oepanau; IS considered as- pacmarpuBaeTcs kak- caHanmanu; to drought, shading,
lodging- k 3acyxe, omajaHuio, IMOJICTAHUIO- KYPFOKYHMJIMKKA, TYKWIHIITa, ETHO
KoJjiira.



17-laboratory training.
Study of species variety and economic valuable signs of millet.

The purpose of the training. The students get acquaintance with the
diversities of species and farm valuable traits of millet.

Necessary materials. The herbariums of millet plant, the seeds, placards
depicting the plant of millet and its parts, the map of the centers of domestic plants
origin, pencils, erasers, essential literature and internet source.

Millet Panicum miliaceum L. is being included to grass family (Graminaea)
belongs to genus Panicum.

Genus Panicum L. unites more than 500 species. The most of them have
fodder importance, but a few of them (P.virgatum, P.maximum and other) have
been domesticated and are being grown.

More commonly spread species, as sowing one is P. milaceum L. -
common, sowing, broom corn millet. Common millet has 5 subspecies (photo 40).

AR

Photo 40. Subspecies of millet



Here: 1,2-common millet at the time of germination and in the phase of
grain filling; 3-brooms of subspecies: 3a-pitched Patentissimum, 306-panicle
Effusum, 3s-clump Contractum, 3r-oval Ovatum and compact millet Compactum;
4-ear; 5-grains.

Species variety of millet is sub divided on the base of two traits: grain color
(external flower glume) and spike glume. Grain colors are various: white, cream-
colored, light yellow, red, brown and others.

1-task. By means of literature make up classification of millet species
variety on the base of grain color and list their economic and breeding — valuable
characteristics and properties.

Species variety P. Obtusum and P. Repens have the properties of fastening
the sand from sweeping away and destruction of ravines. P. miliare Lam — is
sowing to produce grain in South-Eastern Asia, India and the Caucasus.

Eastern and Central Asia is the center of millet’s origin.

Millet is grown as the basic crop or succession crop in the conditions of
Uzbekistan. Getting of two crops in a year is enhancing its importance. Except
that, low norm of sowing, short vegetation period and short day availability are
being of millet’s economic —valuable traits have made it possible to grow its
importance.

For example, at the 3 practical training we have determined the sowing
norms of field crops. In the result of which was defined that to ensure of 500
thousand millet plants per hectare theoretically were needed only 3 kilograms of
seeds.

Porridge cooked from groat of millet is unrivalled on taste and nutritional
properties in culinary.

Alcohol and starch are produced from millet grain which can be rapidly
converted into sugar than starch produced from grain of rice.

Millet as forage for agricultural animals and grain in development of swine
and poultry breeding possess a great importance.

Syrdaria region, on conditions of soil and irrigated water supply is one of
difficult regions of home agriculture. Millet is being mentioned in this condition as
one of succession crops after basic winter wheat (photo 41).

On the report of peasant Davron Abdusattatov, in this region peasants do
sow millet till 10" of August. In 2016 he has planted millet variety, the name of it
was Broom head (Saratovskaya 853) by the way of scattering on July 20 and after
it he had made ridges by means of cultivator. By taking into consideration local
condition 55-60 kilograms of seeds were spent per hectare. Thanks to the
experience of the peasant the crop of millet would ripe for 90 days. At the time of



growing 3 times of watering were planned. It was expected to get a crop in the size
of 0.2 tons per hectare.

On the opinion of peasant, millet easily withstands high temperature (38-
42°C) and occur some varieties which have possibilities to ripe for 60-80 days.
Millet among other field crops is also the highest resistant crop to sudden drought.
In fact, on the data of scientific literature, the transpiration coefficient of millet
accounts for 200-250.

Photo 41. Davronov Abdusattor, a peasant of the farm of Usman Nasir, Ok-oltin district,
Syrdaria region is cultivating millet as the succession crop.

Answer the questions:

1.What species variety of millet produce grain fitting for feeding?
2.0n the base of what a classification of millet plants is realized?
3.Since of what time millet is grown in Uzbekistan?

4.What farm-valuable characteristics and properties have millet?

Glossary: belongs to genus-otHocuTes K poay- Typkymra tamnyknu; fodder
Importance-kopMoBoe 3HaueHHe-eM axamusaTd; commonly spread-moBcemecTHO
pacripoCcTpaHCHHBIN-KEHT Tapkairad, PICKiNng Out-BwIaeIsIeTCA-aKpaTHIIaIu;ear-
Kostoc-0o1ok; spike-komnoc-0omrok; flower glume-uBeTounas yenrys- Ty KUIHAFY;
make up classification-coctaBnaTe KiIaccupuKanuio -kKiaccuGUKAUS TY3HII,
fastening-3akpermienue-Mmycraxkamiaii, SWeeping away-yHOoCHT BETPOM-IIIaMoJIia
kyuupunr;  destruction  of  ravines-paspyiieHue  OBparoB-KapJIMKIApHUHT
Oy3unuIm; SUCCESSION Crop-moBTOpHAs KyJIbTypa-TaKpopHid 9KuH; groats-kpyma -
oyTka; taste and nutritional properties-BkycoBble U MUTaTEeIbHBIC CBOMCTBA-TaM Ba
TyinManuk xycycust; alcohol and starch-cniupTt u xpaxmaji-criup Ba Kpaxmai,
can be rapidly converted into-moxeT ObITH OBICTPO MPEBPALICHO-TE3/1a HUMATa P
artnantupuiui ; forage-dypaxk-xamak; swine and poultry breeding-cBuHoBoACTBO



U OTHIEBOJACTBO- UYYUYKAYMIMK Ba MappaHIaddivK; peasant- KpecTbsH-IEXKOH;
region-mectHocTh-xyay; by the way of scattering-mytem pasOpaceiBaHHSI-cOUMa
ycynna; has made ridges- neman Hape3ku-apuk ojwuil, experience of the peasant-
OTIBIT KPECThIHUHA-EXKOHHUHT TaXpuoacu; anticipated-oxxunaembiii-
kytunaérran; easily withstand- nmerko mnepeHocut-yTa ummamii,; OCCUr SOme-
BCTPEYAIOTCSl HEKOTOphIe-0ab3u Oup yupaimuran; sudden drought- HeokumanHas
3acyxa-KyTHIMaratia coaup Oyaran KyproKUYHIUK.



18-practical training.
Study of variety characteristics and signs of zoned millet.

Millet has more than 50 varieties. Eight of them are fodder-forage varieties
and are grown in the independent commonwealth countries (ICC). In last years the
varieties resistant to smut which was considered one of dangerous diseases of
millet were bred by home breeders. Among them such varieties of millet as
Saratovskaya 6, Saratovskaya 10, Saratovskaya 12, Kipelskaya 92, Kharkovskaya
86, Solnechnaya, Barnaulskaya 80 and Orlovskaya dwarf and others. The large
size of grain, high output of groats, high features of consumption are being
recognized as a particular indexes of these varieties.

The purpose of the training. The students master information related to
variety’s characteristics and variety signs of millet varieties.

Necessary materials. All tables and placards dedicated to the plants of
millet, internet source, literature and copy of the state register of varieties for the
current years.

The variety of Saratovskoye 6. It was released in South-Eastern scientific-
research institute. The authors are: Ilin V.A., Gorbunov A.A., Zholotukhin E.N.,
Kojemyakina Yu.Ya., Rasskazova O.S. and UngerFukht I.P. (photo 42).

The variety was developed through crossing of Sanguineum 7 and
Saratovskaya 3 varieties. It belogs to the subspecies of Sanquineum: panicle is
compact, the length is 19-22 cm, without antocion spot. The grain is red colored,
circled shape, large, weight of 1000 grains is equal to 8.2-8.9 g.

The leaves are alongated lancet, in middle length and wideness.

Hairiness of leaves is in a middle rate.



The height of the plants is on average of 83-108 cm. The stock is resistant to
the lodging, it is firm.

The variety of Saratovskaya 6 is an early ripening variety, the vegetation
period make up 80-87 days. Entering to the group of steppe- povolge it has been
adopted to the conditions of really dried regions.

Properly accumulates winter-spring soil moisture. It has not reaction to the
precipitation of the second half of the year.

By the arising of the 2 race of smut this variety has lost its resistance,
consequently it is recommended to treat the seeds prior to planting.

The quality of grains and groats producing from it are characterized by
stability in spite of a long time or differences of soil and also climatic conditions of
cultivation. Therefor by the state commision of Russian Federation this variety has
been recognized as the standard for the grains of millet.

The high index of earliness, resistance to drought and a fine quality of grain
have made it possible to enlarge areas planted by varieties, which ocupies more
than 250 thousand hectares. The productivity per every hectare on average made
1.7-3.2 tonn.

1-task. By wusing internet source write down the characteristics of
Saratovskaya 10 variety in your working notebook as the supplementary
information.

Saratovskaya 12 variety. This variety was also released at the same
Scientific-research institute. The authors are: Zholotukhin E.N., Tikhonov N.P.,
Lyzneva L.N., Tugisheva Kh.l. and Ilin V.A., by the method of selection from
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The variety is pecular to subspecies of Sanquineum which has dense penicle
at middle length of 19-22 cm, it has not antocion spots. The grains are red colored,



circle, an average size of 8.6-9.4 g. The penicle is narrow and the main stock of
penicle coupled.

The bush of the variety has a middle height (85-110 cwm), the stock is
resistant to lodging.

Hairiness of the leaves is middle, alongated-lancet shape, green with a
middle wideness.

The variety of Saratovskaya 12 involves in the group of early ripening
varieties. Vegetation period has 83-89 days. This variety is also adopted to the
drought. Also has not reaction to precipitation in the second half of the year. The
ripening of grains and drying of stocks take place similtaneously in the conditions
of South-eastern regions of Russia. In the results of that the crop harvest is carried
out at the same time and at the tolerant expences.

Cereal prepared from millet grain, is tasty and nutritive.

High quality grain, harvested from every hectare, accounts for 2.0-3.7
tonns.

Uzbekistan has not its home made variety. Regionized variety Sarattovskaya
853 developed in 1933 has still grown here. This variety was released from Saratov
experimental station. The variety has been regionized for irrigating and rain fed
farming in the republic. It involves to subspecies of yellow millet and on color to
small groups.

The variety resistant to drought, the penicles are large, short and densed, a
little bended. Grain shading is unconsidarable. Vegetation period has 60-105 days,
depending on the conditions of cultivation. The productivity in the conditions of
rain fed is equal to 0.4-0.6 and in the conditions of irrigation is 2.5 -3.0 tonns
(photo 44).

Photo 44. The varety of Saratovskaya 853 and itggrains

2-task. By using grains of millet and laboratory herbariums of millet fulfil
characteristics of Saratovskaya 853 variety. And also by means of literature and
state register for last years present the characteristics of another new millet
varieties which have been regionized.

Variety signs of millet plants are:



-shape of plant stocks;

-the shape and hairiness of leaves;
-shape of penicle and bend rate;
-the shape and grain color.

Answer the questions:

1.What does millet variety Saratovskaya 853 differ from other varieties?
2.0n what features is millet valued?

3.What fodder varieties of millet do you know?

Glossary: commonwealth countries-ctpanbl coapyXecTBa- XaMmIyCTINK
MamJIakaTiapy; Smut- ronoBHs-3aHT; dangerous and destruction-omacHerii u
ryOuTenbHbI-XaBhm Ba xanokarind, dwarf-kapnuk-nakana, consumption-
noTpeONieHue- O3UKJIaHWI; (roats-kpyma-épma; current years-B HacTOSIIEM-
XO3WPTH BakT; DY Crossing-mmyTeM CKpeIIMBaHHUS-YaTHINITUPHUIN OpKaiu; panicle-
MeTenka-pyBar; hairiness-omymenue-Tykiiury, dried  regions-3acynuinBbie
PETHOHBI-KYpFOK Xyayiiap; properly accimulate- xopormiee ycBoeHue- erapinda
o3uKJIaHuII;, Precipitation-ocagku-érunrapunauk; Similtaneously-ogHoBpeMeHHO-
oup Bakrha, supplementary-momonHuTenpHO-KyIIIMMYaA, resistant to lodging-
YCTOHYMB K TIOJIeTaHWIO- ETHO KoJIMINra 4Yujamink; pecular to- cBoiicTBeHHO
gemy- JINOO-HUMAarajaup Xoc; Narrow-yskui-top; main stock- rmaBHbI cTeOeb-
oo nost; deposits-3amacel-KamrapMa;



19-practical training.
Study of variety and economically valuable signs of regionized varieties of
chick pea.

Chick pea has a special value among bean bearing crops and it is used in
various aims of national economy. In most cases it is used as food products. In
particular, light colored grain variety species are grown for producing food staffs
(photo 45), and dark colored grain ones for feeding of agricultural animals.

T
Photo 45. Chick pea grains are being used for food purposes

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

Necessary training aids. Various kinds of herbariums of chick pea plant
and its seeds, summaries of students on manufacturing practices, internet source
and other training and visual aids.

Plant height, shape of canopy, shape of stem, complication of leaf, hairiness,
arrangement order, state of leaf stalk, shape and number of stipules, arrangement of
leaves, color, generative parts of flower, shape of beans, size, length, disposition of
the first bean, the number of grains in bean, color and size, hairiness, shape of
grains, color and sizes are the variety signs of chick pea varieties (photo 46).

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



Photo 46. Variety of chick pea Zimistony and its stalk, leaves, bean and flowers.
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.

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 will not develop in beans. The
varieties of steppe group and particularly Kubanskiy are breeding materials which
Is highly resistant to this disease. Besides this disease, chick pea is also infected by
fusarial wilt. In these cases, varieties resistant to this disease, also come to help to
peasants.

Fitness to mechanical harvesting of crops is another preferable farm
valuable sign for 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.

Zimistony, Lazzat, Uzbekistan 32 and Ulduz varieties are included in state
register for growing on the territory of Uzbekistan.

Zimistony variety (photo 46), was developed by the method of selecting in
the progeny of hybrids from crossing of varieties: Dushanbinskiy 78 u Tadjikskiy
10 at the scientific —research institute of crop farming. The author of this variety is
K.Pirakhmedov.

The variety was included in the state register in 1976 for planting in rain fed
areas of Kashkadaiya region.

The variety includes into Turkistanico-Albesence group. The stalk is
straight standing, the top part extended, the height is 25-27 cwm, the leaves are ellips
shaped dentate, dark-green, the size is middle. The flower is separetly standing,
white. The bean romb shaped, nose like, strongly- haired, with one, two, sometime
three grains in a bean. The grain is pair headed, pale-rose colored, weight of 1000
grain is 170.0-176.0 gs. Productivity, according to the data of strain testing plot in
2004 was equal to 0.7 ton per hectare in the rain fed condition. In favorable climate
conditions were reached up to 1.4 ton.

The variety is the middle ripening, with vegetation period 77-81 days.
Resistant to ascochitos didease, on food value it takes place in the range of
valuable varieties (protein content is 26.6-27.2%).

Questions and tasks to firm adopted knowledge:

1.How does the outlook of chick pea differ from other bean bearing plants?

2.Are there any differences between grains of chick pea and other bean
crops?

3.What variety signs are needed for?

4.Prepare a summary on the variety and farm-valuable characteristics one of
planting varieties which was not analyzed in the text of training.

Glossary: a special value- oco6as neHHOCTB- anoxuaa kummarw; for various
purposes of national economy- s pa3uyYHBIX IEJIeH HAPOIHOW SKOHOMUKH- XalIK
XY)KQIATHHUHT TYPJIH Makcajuapuaa; in Mmost cases- B GOJBIIMHCTBE ClIydYaeB-
Ky xojutapaa; training and visual aids-y4ueOHble U HarJISIAHBIC TOCOOMS- YKUIII Ba
nesopuii  MauOamap; Manufacturing practices- mpou3BOJACTBECHHBIC MPAKTHKH-
uiniad uukapuin amanuéTa; Stipules-nmpunmuctHuku- smpokuanap; advantage -
nperMyInecTBo- ad3amiuk; consuming demand-moTpebuTenbekoe TpeboBaHMe-
UCTEBbMOJI Tasabu; Many opportunitiesS-MHOro BO3MOKHOCTEH- KYIT HMKOHHUSTIIAP;
industrial manufacturers-npousBoauTean mepepadOTHIBAIOIICH TIPOMBIILICHHOCTH-



caHoaT WIUIA0 YHWKapyBYWIApH; everywhere reigning-moBcroay HapCTBYOIIU-
XaMMa JKoWJia XyKM CypyBuH; Inverse correlation-oopatHas Koppesius- TeCKapu
koppensmus; arising of cold- Bo3HukHOBeHHME Xonoma- coByk Tymmmu, Which
maintains-koropoii coxpansier- acpoBuu; unfortunately- k coxaneHuro- apcyckw;
nutritiousness- muraTeabHOCTh- O3uKaOoraury; does not give in- He ycrymaert-
kommmaiiam; severely infected by- cunbHO 3apaXCHHBIN- OFMp KacaJlTaHTaH,
which essential- koTopsiii HeoOxoaumo- kepakiu; separately standing-onuHokuii- -
&rm3; strongly haired- o6mnbpHO omymieHHBINH- yTa Tykim, favorable temperature-
OmarompusTHas moroga- saxmu o00-xaBo; food value- mnuTarenbHOCTSD-
03yKaOOTUTHTH;



20-practical training.
Study of variety and farm valuable signs of regionized mungbean (Phaseolus
Pip) varieties.

The purpose of the training. To teach the students about variety and farm
valuable signs of regionized mungbean varieties.

Necessary training aids. Herbariums, seeds of mungbean, literatures,
internet source and visual aids.

Mungbean grains are one of the main products in nations consumption as
delicate product (it contains 24-28% albumin, 2-4% starch, fat and various
vitamins) for food (photo 47). Hey and its hask also used in feeding of agricultural
animals. Consequently, this crop is grown by the farms as major, and as second
crop after harvesting of fall-winter crops.

Photo 47. Mungbean grains

Shape, hairiness, branch number, height and getting up grips with stalks;
shape, size, state of leaf stalk, hairiness of leaf; size, color, flower number in the
flower cluster; shape of bean, size, presence and absence of noses, color in mature,
number of grains in bean; size of grain, shape and weight of 1000 grains are
variety signs of mungbean varieties.

On a large scale scientific-research works are carried out in a range of
scientific-research institutes and local experimental plots on the direction of
breeding and seed production of mungbean (photo 48). Mungbean possesses by
special biological features. It involves into the group of warm responsible plants.
The seeds germinate at the highest temperature of 20-25°C. Vegetation period in
the dependence of established temperature conditions of the year accounts for 80 to
110 days.

In Uzbekistan mungbean is grown mainly in the conditions of irrigation.



Photo 48. The scientific-research collaborators of the epartent of introduction and
guarantine of Plant growing scientific-research institute (clockwise): Ruzieva M.,
Khasanova M., Pirnazarov J., Abdullaev S., Isakova S. are carried out a phenological

inspection of the world samples accepted in 2015.

Farm valuable signs of mungbean are considered the planting possibilities
of munbean in fields to plant under forage and cereal crops. Among varieties there
Is such variety as Zilola which is especially marked by its remarkable possibility in
the economy of irrigation water. The varieties of mungbean are the second crops
after all principal crops. That is why, owing to the tuber bacteria developed at the
root system, mungbean accumulates of atmospheric nitrogen into the texture of soil
in the size of 50-100 kg per hectare.

1-task. Recall scientific-research establishments on plant breeding and seed
production by using materials of teaching and production practices and formulate
information about the establishments at which breeding and seed production of
mungbean works are implemented.

The researches of local breeders of scientific-research institutes in
Uzbekistan have resulted in the releasing of registered varieties as BUP 628,
Pobeda 104, Zilola, Marjon, Kakhrabo, Navroz, Radost and Turon.

Pobeda 104 variety. This variety was created by the scientists of the
department of biology and soil science of Tashkent state university. The height of
plant is 30-50 cm, leaves are large, the flowers are yellow-golden. Beans are
elongated, covered with black thrones. Beans have 10-15 grains. The weight of



1000 grains is equal to 70-80 g. Vegetation period in spring planting of lasts to 80-

100 days and in summer term it requires to matur‘e about 75-90 days (photo 49).
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Photo 49. Plants of Pobeda 104 variety.

2-task. Prepare characteristics and farm valuable signs of the varieties of
mungbean: Zilola, Marjon, Kakhrabo, Navroz, Radost and Turon by using
literature and internet source.

Questions according with the theme of the training:

1.When and in what conditions is planted mungbean?

2.What farm valuable signs does mungbean possess by?

3.What variety signs of mungbean do you know?

4.What for the variety signs of mungbean are needed?

Glossary: preferable item- mnpeamountaemas -kumMMatTiad Hapca; In the
nations consumption- B HapogHOM MOTPEOJICHUH- XaJIK TabMHHOTHAA; @S delicate
product-kak u3sICKaHHAsI MPOTYKITUS- cCeBUMIIM MaxcyJioT; hey and its hask- cero u
ee MsJKHHA- MMYaH Ba yHUHT yHH, inalienably used- HeoThéMIMMO HCIIONB3YETCS-
JOMMO MIILIaTHIIagurad; on a large scale- B Gonbliom Maciitabe- KEHI MUKEC/A;
biological features- 6uonoruueckue 0COOEHHOCTH- OHOJIOTUK XycycusiTd; mainly-
TJIaBHBIM oOpa3zom-acocaH; collaborators- corpyaauku- xomumitap; principal crop-
OCHOBHAsI KyJbTypa- aCOCHH SKWH; SUMMEr term-neTHuil cpok- €3ru Myxuiar; by
means of- mocpencTBoM-EpaamMuaa;



21-laboratory training.
Study of species diversity and farm-valuable signs of soya.

According to the data of literature, the growing of soya in Uzbekistan was
begun since 1930. It was spread from China and the countries of Far East (photo
49).

Photo 49. Plantation of soya Orzu variety

The purpose of the training. The students independently, using the
laboratory possibilities study species diversity of soya and its farm valuable
characteristics.

Necessary training items. The maps of the origin centers of cultural crops,
literature, lecture summaries, internet source, placards of soya pictures, herbariums
of soya plant, different grains of soya and laboratory devices and scales.

Soya belongs to the family of Fabacea, and genus of Glycine L. Common
soya belongs to the species of G.soya. Genus Glycine on the opinion of
N.l.Korsakov depending on the origin centers is divided into three subgenus
(Abdukadirov D.T.,2007).

1.  Glycine L. — the representatives originated from the center of Eastern
Africa.

2. Leptoceamus (Benth) F. Herm. —the representatives of the center of
Australia.



3. Soya (Moench) F Herm- the representatives developed in the
Southern, Eastern Asia. Cultivating species of Glycine hispida Moench is included
in this sub genus (Vinogradov B.I. and others, 1987).

1-task. Gather the information about the farm and selection-valuable
characteristics of above mentioned representatives of sub genus.

The cultural soya is divided into 3 sub species:

1)japanese sub species- seeds are very enlarged, weight of 1000 grains is
250-520 g., like boll or circled, lightly flattened out, enlarged flowers.

2)manjure sub species —seeds are oval, seldom boll liked, middle sized,
weight of 1000 grain is 120-150 g, smaller grains, stalk thick and straight, leaves
are coarse.

3)chines sub species- seeds are flat, small, weight of 1000 grains is 70-130
g, flowers are small, the stalk is thin, it is inclined to waving and lodging, leaves
are thin.

2-task. Make a wide information about soya’s sub species, varieties and
their farm valuable characteristics.

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, I and E and the deposits of active enzymes in the composition of grains are the
farm valuable signs of soya among bean bearing crops (photo 50).
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Photo 50. The grains of soya

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

One of the farm-valuable sign of soya is it’s a palatable taste. 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 51).
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Photo 51. The tubers on the roots of soya plant (1-on the seedling; 2-on the roots of
developed plant).

Questions concerning to the theme:



1.How does soya differ from other field crops?

2.What geographic latitudes have been occupied by the species diversity of
soya?

3.What farm-valuable characteristics of soya are consist of?

Glossary: it has invaded from-sroprcs wu3-xkupu6 kenras; laboratory
possibilities-irabopaTopHbie BO3MOXKHOCTH-TTa00PaTOPHS UMKOHUSTIIAPH;
laboratory  devices-mabopatopubie npuOOpBI-TabopaTopus  acboOmapu; the
representatives-npencraBuTenu-HaMo€HaIapy; ancient Crop-npeBHss KyJbTypa-
y30K okuiaétras; irreplaceable amino acids-nezameHMMBbIE aMHHOKHCIOTHI-
anmMamTupud Oyiamac amuHokuciortanap; 2 fold-2 kparseri-2 mapra; saturated-
HaCBIICHHBIN- TyWaupwiran; tuber bacteria-kmyOeHbBKOBBIE OaKTepPHH-TYyTyHAK
OakTepusiap; Coarse-rpyOblii-Kynon.



22-practical training.
Study of characteristics and variety signs of zoned soya varieties.

We determined that soya among other field crops occupies the largest area in
the world (see materials of 21-lab training). 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 decreases with frequent arising 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 9).

Table 9

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 purpose of the training. To teach the students variety signs and
characteristics of soya varieties developed and regionized in Uzbekistan is the aim
of the training.

Necessary teaching materials. Literature, internet source, teaching and
visual tables and placards, herbariums of soya plants, its varieties and seeds.

The adopted to local conditions varieties such as Dustlik, Uzbekskiy 2,
Uzbekskiy 6, Orzu (photo 49), have been created by the scientists of some
educational and scientific —research institutes of Uzbekistan and registered in state
register for growing.

The characteristics of Dustlik variety. It has been created at the Uzbek
institute of rice growing, by the method of individual selection from the plants’




sample Ne 4706 of the VIR. The authors of this variety are: Saltas M., Burkina
0.B., Bekmatova T. This variety was recommended to growing in the irrigated
fields of Andijan, Namanghan, Ferghana, Bukhara, Tashkent, Samarkand and
Sirdariya regions of Uzbekistan since 1984.

The height of this plants’ variety reaches to 130 cm, stalk, woods and beans
covered with hairiness (photo 52). Sides of the leaf is whole, the top is sharp,
foliage is 45-

Photo 52. Stalk and beans of the variety of Dustlik

-55%. The flowers are small and white. Beans acquire brown color at
maturity period and have 3-4 grains. The grains are egg shaped, yellow, weight of
1000 grains is 170.3 g.

According to the data of 1996-1998 at trial plot of Tashkent region it has
yielded by 2.6 ton is of grain per hectare.

The variety includes to the group of mid-early varieties and has the
vegetation period of 160-165 days.

Albumin content in the structure of grain is equal to 16.0-38.0%, the amount
of fat is 20%, slightly infected by bacteriosis disease (have a look at the leaf
surface, photo 50).

1-task. Copy independently the characteristics of Uzbekskiy 2, Uzbekskiy 6
and Orzu varieties from the literature.

The variety signs of the regionized varieties of soya are:

1.Color of flowers- white, yellow and others.
2.Color of plants hairiness- white or yellow.



3.Shape of grain- circled, prolonged, egg shaped with nose.

4.Color of grain- yellow, green, brown and others.

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’ end- colorless, brown and black.

7.Size, color and shape of leaves.

8.Height and shape of plants.

Questions and tasks on theme:

1.By what signs do soya varieties differ from each other?

2.How are grouped soya varieties on their vegetation periods?

3.D0 you know names of the establishments which have created the
varieties of soya?

4.Analyse the latest internet information about the soya varieties and make
up a new summary on them.

5.Select from them some varieties which are suitable to our growing
conditions and consumption demands.

Glossary: has occupied the largest area-zans1 GoJBIIyIO TUIOMIANB- KaTTa
epHu srayuraraH; natural selection-ecrectBennsiii oroop- Tabuuii Tanmam; planted
area-moceBHas IUIOIIAAb- OSKWiIran ep; eastern latitude-Boctounas mosarora-
nrapkuii keHrauk; dwarf plants-kapimkoBeie pacTeHHs-TIakaHa ycumrkiiap; at the
sum- B cymme- ymymuii muknopuaa; foliage- ob6nmcrBeHHOCTH-0aprimmury; trial
plot- wcmbITaTeNEHOW Y4YacTOK -CHHOB ydacTkacw; attributes to- orHocurtcs k-
TErunuIM HUMaraaup; albumin content- comeprkanue OeyKa-oOKCHUI MUKJIOPH;



23-laboratory training.
Study of species diversities and farm valuable characteristics of common
bean.
The purpose of the training. To teach students to the species diversities of
common bean plants and farm valuable characteristics of growing species
diversities of common bean.
Necessary teaching items. The map of origin of cultural plants. Herbariums of
common bean and its different seeds, lab scales, rulers and pencils, erasers.
Species diversity of common bean. The plants of common bean enter to the
family of Fabaceae, to the genus of Phaseolus. There are more than 200 species
diversities of common bean and only 20 species of them are employed for planting.
All other species grow in wild nature (photo 53).
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Photo 53. iId comon bean hich is used as te section accession.

The species of common bean depending on the origin are divided into two
geographic groups: American and Asian groups.

Beans of species entering to American group are large, flat, tip of abdomen is
extended and have nose. The bean has a few grains but they big. The wide species
of this group are wide-spread:

-common bean (Phaseolus vulgaris L.) — the stalk is straight or climbing, bean with
3-5 grains. Weight of 1000 grain is 200-400 g., grains have various colors (from
white to dark-brown);



-multi flower bean (Phaseolus multiflorus or Phaseolus coccineus L.) — the high
stalk, climbing, flowers are white and red, the grains are large: 700-1200 g.;

-bean with sharp end leaves (Phaseolus acutifolius Auzay)- the stalk is canopy,
grains are flat, the grains are relatively small, weight of 1000 grains is 100-140 g.,
resistant to drought;

-pamolovy or moony bean (Phaseous lunatus L.) —plats are canopy, wide-flat beans
have 2-3 grains, sooner dissilient ones.

1-task. Find countries and geographic latitudes of seeding of above listed species
from internet and inter them to the blank copies of maps of cultivating plant
origins.

Plants’ beans of Asian group are cylindrical, without nose, multi seed, small,
weight of 1000 seeds is only 30-60 g. Among them mungbean is widespread
(Phaseolus aureus Roxb), also called as Asian mungbean.

Mainly, common bean is grown on the vast areas. It was originated from tropic
America. For a long time it has been grown on the fields of state of Peru and later
transferred to Europe and Russia. Currently it has became the very spreading crop
in Turkmenistan.

2-task. Enter the photos and species of mungbean and common bean differing
from each other species’ signs by means of internet and literature.

Farm valuable characteristics of common bean. Common bean among field
crops is considered as a valuable food plant. Seeds and green beans of plants are
used by population (photo 3), both in fresh and canned state.
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Photo 53. Green beans and seeds {grains) of common bean.
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.

Adventure 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 55).
The plants of common bean are resistant to drought, easily withstand to drought at
the time of budding.
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Photo 55. Professor N.KH. Khalilov and scientific collaborator
P.KH.Bobomirzaev examine the root tubers.

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

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

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 is made up 27 million hectares with
productivity 3-3.5 tons per hectare.

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
areas where the Lucerne is not sowing and thereby it provides continuous
provision of forage for animals.

Questions concerning the theme:

1.What do you know about varieties of common bean?
2.Where is located the native land of common bean?
3.How do species of common bean differ from each other ?



4.What farm valuable signs has common bean?
5.How does common bean response to soil?

Glossary: are employed for planting-ucmonb3yercs 11 moceBa- SKUII YIYH
doitmanananu; wild nature- qukast npupona-éspoiin Tabuat; flat-mmockumii-scew;
tip of abdomen-kxonurk Oproxa-tarnuk oxupH; Straight stalk-mpstmocrosmii
cTe0esb-THK 1os1; Canopy-kyct-Tyir; Climbing-erommiics-ypmanad ycysuw;
excellent property —BenmkosnenHoe cBoiicTBO-ak0in0 xycycustH; dissilient ones-
nonarontrecs- EprryBun; neutral response- 6e3 or3siBa-6edapk; throughout all the
regions-mo BceMy permoHy-xamma xyayaiapaa; selection accession-
CCJICKIIMOHHBIC UCTOYHUKHU-ceNekius amécu; budding-o6pa3oBanue OyToHa-IIIOHA
makaanuim; stoma of leaves-ycreuiie nucra- Oapr orm3vacu; Water security-somo
00eCTIeYeHHOCTh- CYB TABMUHOTH; Permits to economy-mo3soiisiet 6epeyb-
UKJIMCO KUJIMII, retain-coxpaHsaTe- acpaiiau; nutritious fodder-nurarenbHbrit
bypax-03uKamy xamak; continues provision-6ecrpeppiBHAs TOCTABKA-TOMMHUMA
TabMHUHOT.



24-practical training.
Study of characteristics of varieties and variety signs of common bean.
According to the scientific data, selection works with the plants of common bean
were found in Russia by the scientist of S.1. Jegalov in 1920. At presently, a range
of scientific-research establishments (SRE or SRI) are dealing with selection of
this crop. In consequence of this activity, various varieties of common bean were
evolved to produce grain and on the direction of vegetable. Here, the results of
scientists from Samarkand Agricultural Institute: H.KH.Khalilov,
P.Kh.Bobomirzaev, Zh.B.Islamova and N.O.Ravshanova are deserved a special
attention (photo 54).
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Photo 54. | entiéfs at Saaand Al. N

The purpose of the training. At this training, the students master characteristics
of plants of varieties and variety signs of common bean.
Necessary items. The placards devoted to varieties and plants of common bean,
literature, internet source, copy of state register for agricultural crops varieties for
the last years.
Currently, at the experimental plot of agricultural scientific research institutes
we can see such varieties and variety kinds of common bean as: Molotovskaya
belaya, Krasnodarskaya 5, Sijelenskaya 8, Makhranuly, Oltin, Rabot, K 93/02,
Korolevskiy 1/13, Nulifar 1/12, Oltin soch 1/11, Osiyo 1.14 and others.
Rabot variety of common bean. Variety was released by the scientists of
Samarkand Al: H.KH.Khalilov, Zh.B.Islamova and N.O.Ravshanova. Variety
belongs to beans family and Phasoulus vulgaris L. species and was developed by
the method of individual selection of plants from strain K-93/02 (photo 55) with
the successive mass selection.
Form of plant is a shrub with height 55-70 cm, green. The leaves of plants are
wide, green, foliage is middle, hairless. The flowers have middle size, formed 1-2
flowers formed on every scape, white colored. Beans are middle size, width is 1.1,
length is 13.8 cm. The grains have an oval shape, red and red-variegated, smooth
and glistering.
Variety is early ripening, vegetation period is equal to 70-79 days. The beans are
developed at all parts of plants (setting of 40 to 70), middle productive,



productivity at the period of technical maturity makes up 2.1-2.5 ton/ha. (photo
56). Weight of 1000 seeds (or grains) is 488-502 g.

Photo 55. Selectlon material of plants of common bean straln K- 93/02

Matured grains are used for preparing of foods. The grains are larger than grains of
vegetable bean. A grain comprises 28% of albumin, 4.5% of fat. Grains are
dietetic, and used for prepare various foods and salads.
The variety fits to plant in climatic and soils conditions of all regions of
Uzbekistan and to get high quality seeds.
Thanks to existing of bacterial nitrogen tubers at roots of plants the soil fertility is
improved.
1-task. Collect the characteristics of above mentioned varieties and variety kinds
by using internet and literature.

Variety signs of common bean are:

-form of leaf, color and hairiness;

-form of shrub and height;



-form of flowers and size;
-form of beans, color, amount of grain (or seed);
-size of grains (seeds), shape and color.
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Photo 56. Plants of Rabot variety of
Questions and tasks concerning to the theme:

1.What SRI of Uzbekistan the scientists carry out of scientific researches on
plants of common bean?

2.Do any other common bean varieties exist, except presented at the text of
training?

3.What do you know about the common bean varieties have created by the
method of biotechnology?

4.As a supplementary information cite the characteristics of foreign common
bean varieties developed by the method of gene engineering.

Glossary: are dealing with-3anumarorcs-Onnan nryryiianamy; in consequence
of-B pesynprare-Hatmxacuaa; with the successive-c mocneayrommumM-HaBOaTH
ownaH, strain-nmuaus-tuzma; foliage-o0ucTBEHHOCTR-0APTIIHITATH; ON every
scape-Ha Ka)<JIoM 4epelnke-xap oup 6anana; red-varigated-kpacHo-necTphbrii-
ku3mi ona, fits to plant-rogen k moceBy-3kuiira sipoku; foreign-3apyoexHbie-
get 21, Supplementary-nomnoHuTEIBHBIA-KYIIIMMYA,

on bean




25-laboratory training.
Study of variety diversity and farm valuable characteristics of
buckwheat.

Buckwheat refers to valuable grain crops. Buckwheat was not grown in the
republics of Middle Asia until national independence. Grain of buckwheat is
imported to Uzbekistan from Russia and other European countries.

Native land of buckwheat is considered mountain districts of India and
Nepal, where its cultivation has begun 4 thousand years ago.

Buckwheat has come into Russia from Greece (photo 57), that is why it is
called as “Grechka”, in this way received the name Greece groats (buckwheat
groats).
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Photo 57. Distribution of buckwheat.

According to some reports, there are scientific projects on realization of
growing practices and even implementation of selection and seed production of
buckwheat by the researchers of Samarkand Agricultural Institute.

The purpose of the training. The students become acquainted with variety
diversity and farm valuable characteristics of buckwheat plants.

Necessary teaching items. Literature on buckwheat, pictures, blank copies
of centers of cultural crop origin, the seeds of buckwheat and internet source.

Buckwheat belongs to the buckwheat family (Polygonaceae), uniting with
genus Fagopyrum Gaertn.

The varieties of buckwheat which were grown in European parts of

Commonwealth of Independent States (CIS) belonged to one ordinary or cultural-



type F.sagitatum Gilib. In fact, except this type there also occurs another type-
tatarskaya buckwheat- F.tataricum.

Ordinary buckwheat is divided

into two groups- alata and aptera.

Differences between ordinary and tatarskaya buckwheat are presented in the table

of 10.

Table 10

Differences between common and tatarskaya buckwheat (Data by
Vinogradova B.l. and others.,1987)

Plant organs

Ordinary buckwheat

Tatarskaya buckwheat

Cluster

Flower

Compact cluster, getting
shield shape on the top.

Comparably large, white,
light-rose or red demorph,
good notable, with perfume

Friable cluster on all branches

Small, green-yellow, odorless,
pistils inconsiderably differ from
stamens on length.

odor.

Comparably large, triple | Small, triple edges, weakly
edged, with distinct edges | distinct. Edges are wrinkled,
and smooth ribs. with drill in the middle part, ribs
are blunt

Fruits

1-task. Collect information about work implemented by the specialists and
scientists of Uzbekistan in adaptation of buckwheat to local conditions, using
literature.

Farm valuable characteristics of buckwheat. Buckwheat is an unique
goats and honey plant. From its grain manufactures groats and valuable flour used
as the food product. In favorable years of cultivation every hectare of its plantation
gives 80-100 kilograms of honey with magnificent perfume. Availability of 2-3
bee colonies per hectare provides the increasing of planting seeds production for
70%. It is also a preferable crop to follow the principal crops (photo 58). Husk and
other
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residues of grain, also hay and chaff remaining after processing are used to
feed agricultural animals. In some countries of east, like Japan, its husk is used to
prepare household articles of social demand such as pillows.

Buckwheat grains are rich to the following nutritious substances:

-fat 3%;

-sugar 2.5%;

-ashes 2.5%;

-albumin 15%;

-starch 75%;

-calorie able per 100 gram is 307 ccal;

-digestibility up to 78%.

From ashes of buckwheat potash is manufactured. Vitamin PP is produced
from its leaves and flowers. Beside, there is rutin, phenolcarbon acid and
phlavonoid substances in the composition of leaves and flowers.

Gruel prepared from buckwheat has medical properties and usiful to
people’s health and was recommended to people suffering from atherosclerosis,
gypertony, heart- vessel diseases, obesity, diabite and having problems with
digestion of foods.

Question concerning to this train:

1.What another variety diversities of buckwheat are exist, find from internet?
2.What does common buckwheat differ from tatarskaya?

3. How can you characterize alata and aptera groups of ordinary buckwheat?
4.What farm —valuable properties has buckwheat?

Glossary: has penetrated- nponukHya-KupuO enran; groats-kpymna-épma;
become  acquainted-o3nakomuthbcs-Tanumaauiap;  ordinary  or  cultural-
OOBIKHOBCHHBIN WM KYJIBTYPHBIA-0/IMI €KM MajaHuid; OCCUrs other- Bctpeuaercs
apyroii-Oomikacu  yupaiiau; cluster-conserne-ryn munarwi;  Shield  shaped-
HIMTOO0pa3HbIi-KaaKoHcuMOH;  friable-prixmbrit-rapkok; good notable-xoporiro
3aMEeTHBIN-AXIIN ce3unaauran; odor-3amax-xu; pistils-peuibna-onaaury; stamens-
TeiuuHKU-yardmiaap; triple edged-tpexrpannsiii-yu kuppanu; distinct  edge-
OTYETJIMBAsl TpaH-ce3waapiu Kuppa; Smooth rib-rmankoe pebpo-cumnuk 6yprMma;
weakly-ciaowiii-kyucus; Wrinkled-mopruaucteiit-ragup Oyaup; furrow-6oposna-
apuk; flour-myka-yH; bee colonies-ynsu-acanapu ysmapu; husk-my3ru-yceummmk
konury; hay and chaff-comoma u Mskuna-comon Ba Tymmonu; pillows-nogymku-
Ecturytap; nutritious substances-nurareabHbIC BENMIECTBA-03UK MoJIanap; CONSists
of the following-cocTout u3 ciienyromero-KyWuaarmiapHi TaKkuia 3Taau; ashes-
3oma-kyn;  digestibility-mepeBapuBaemocTh-xa3m  Oynumr;  gruel-xama-0yTKa;
medical properties-ieueOHbIe CBOMCTBA-1aBOJIOBYHN XycycusTiaapw; in regard to-mo
OTHOIIICHUIO  K-HUMaraaup HucOartan; Suffering from-crpagaromme  ot-
HUMaJaHIUpP a3UsAT YCKHUIIL.



26-practical training.
Study of characteristics and variety signs of buckwheat.

The purpose of the training. The students have to master the
characteristics and variety signs of planting varieties of buckwheat at the training
lesson.

Necessary items for training. Herbariums of buckwheat plants, buckwheat
grains, literature, lecture summery, internet source, papers and pencils.

Buckwheat is the most important groats and honey bearing plant (photo 50).

Photo 50. Products manufacturing from buckwheat plants.

Creation of intensive type varieties with large, stable and high content of
albumin and fat, thin peel grains was the major direction in buckwheat breeding
(Remeslo V.N., 1978). Such kind of varieties have to be resistant to lodging and
shading. As well as fit to sowing in early spring, late autumn (cuttings and pasture)
to fallow in the conditions of rain fed and irrigation with various vegetation periods
for different soil and temperature conditions.

In general, buckwheat grain is imported to our republic from Russian
federation. Extensively growing varieties at the present time are: Agidel, Aromat,
Disayn, Ballada, Batir, Bolshevik 4, Devyatka, /{emitra, /lialog, Dikul, Dojdik,
Esen, Isumrud, Inzerskaya, Kazanka, Kazanskaya 3 and others.

Russian breeders G.E.Martinenko and others (2010) carried out interesting
researches for study characteristics of planted buckwheat varieties. As it was
shown at the results of research the varieties are heavily differentiate on



productivity. Dikul, Dialog and Disayn varieties have became the superior
productive ones, correspondingly: 4.36; 4.42 u 4.12 ton/ra.

Dikul variety. According to the area of its plantation (102656 hectares in
2009) it ranks the first in Russian federation. It makes up 20% of total area of all
plantations under buckwheat varieties.

The variety was developed at the Russian SRI of grain —cereal and groats
crops. The authors are: N.V.Fesenko and G.E.Martinenko. The variety is the result
of selection by the method of incorporation of complicated hybrid population
having small leaves, large flower clusters, harvest potential of bumper crop and
quality of the grain. It is high productive, dwarf, able to produce permanent grains
of good quality. The variety adapted to intensive technology of planting. It fits to
mechanical harvesting of crop and reprocessing. The grain is intended to
consumption. Technological indexes of grain are presented in table 11.

Table 11.

Technological quality of the grain of Dikul variety (Data by Martinenko
G.E., and others. 2010).

Sign On Minimal and maximal
average indexes

Weight of 1000 grains, g. 28.0 27.6.......29.5

Groats output, total %. 74.5 72.4....... 76.4

Kernel output, % 65.4 62.5........ 67.9

Size of groats, % 50.3 42.1.......... 59.3

On morphological features this variety belongs to species diversity of alata.
The height of plant is determinate type, the amount of internodes in the zone of
branching more than an average one. The largest leaf on the bush is short, relation
of length to width is 1:1. The length of the longest flower cluster on the stalk is
more than average one. Color of buds and flowers is light- rose. Weight of 1000
grains is on average 27-31 g. The time of blooming completion and maturity is
moderate (photo 60).

On economic and biological properties this variety is distinguished by its
middle ripening, high productivity and dwarfness. It is specially stands out for its
stable, quality grain and good indexes. Grain output from flower clusters is high, it
ripens for a relatively short time, resistant to lodging caused by the effect of rain
and winds.

Dikul variety has a high index of harvest, responsive to fertilizer. It reduces
the expenses to crop harvesting up to 12-20%. The harvest, depending on the year
Is conducted by straight mechanical combining. Maximal productivity is 4.36 ton
per hectare. Vegetation period (from germination to the period of economical
maturation) ranges from 64 to 76 days.

1-task. Present the characteristics of Dialog and Disayn varieties by means
of internet and lecture summary.

Variety signs of buckwheat plants:
-height of plants;




-number of internodes;
-form and size of flower clusters;
-color of flower and its size;

3

| Phto 60. Outlook of plants and flowers of the variety Dikul

-form of leaf and size;

-form of grain and state of grain shell;
-speed of ripening;

-firmness of stalk and its color.

Questions concerning to the training:

1.What national economic importance has buckwheat plants?

2.Do you know what kind of works are major in buckwheat breeding?
3.What technological indexes of buckwheat grain consist of?

4.How farm properties of Dikul variety are characterized?

5.Do Dialog and Disayn varieties differ from Dikul variety?

Glossary: groats and honey-kpyma u mén-€pma Ba acai; thin peel-tonkas
KOKypa-forka mycr; Cuttings and pasture-ykochkl um macTOWIA-ypuM Ba SIAJIOB;
fallow-nap-anrus; heavily differentiate-cuibHo OTIUYAIOTCA-KY WIH
dapknanaaunap; flower clusters-kucTu BETOB-TYJ MUHTHWILIAPH; it ranks the first-
cUHMTaeTCs MEpBHIM-OMpUHYM caHamany; intended to consumption-nmpeaHa3HaueHO
Uil yrmoTpeOieHus-oBkaT ydyH; morphological features-mopdonornueckue
0COOCHHOCTH-MOP(OJIOTUK ToMOHIapHu; determinate type-ompesneieHHBbIN THIT-
aHuK Tunu;, buds-OyToHbl-moHanap; completion of blooming-3aBepiienue
I[BETCHHS-TYJUTAITHUHT TyTaIlH;

dwarfness-kapauKkoBOCTb- TakaHAIHMK,  stands out-BeIIesIeTCS-aXKpauo
Typaau; output-BbIXOJ-YMKUM; incorporation-o0beauHeHne-oupammuir; relatively-
OTHOCUTEIbHO-HUCOATaH; responsive to-oT3bIBUMB K-Tanmabrop; caused by-BbI3BaH
c-cababunan; the expenses to-3aTparel Ha-capd xapaxatT; straight-mpsmoii-
TYFpuAaH TYFpu; bumper crop-00JblIoN ypoxkail-rtokopu Xocwi; internodes-
MEeXI0y3Mus-0yruH opiuru; grain shell-ckopmyma 3epha-mon mydoru; national
economic-HapoaHas SKOHOMHKA-XaJIK XyKaaury; kind-Bua-Xuiu; major-riiaBHbIi-
OOIIJIOBYH;



27-laboratory training.
Study of variety diversities and farm valuable characteristics of
safflower.

The purpose of the training. The students study the variety diversity and
farm valuable characteristics of safflower at class time.

Necessary teaching aids. Safflower herbariums, seeds of safflower,
placards, literature, lecture summaries, internet source, blank copies of maps on
world continents, pencils and erasers.

Safflower deserves the respect of people and is grown from the oldest time
as oil (photo 61) and forage crop. It is resistant to drought and owing to it is
planted in the rain fed areas. It insures more oil than sunflower in the conditions of
drought. Safflower is a plant species which is more adopted to mechanical
cultivation.
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Photo 61. The oil produced from safflower

Safflower belongs to family aster’s Asteraceae, genus Cartamus L. It is
known 19 species of this crop and only one of them C.tinctorins is considered as
cultural.

1-task. By means of internet mark the places of origin and regions of
distribution of 18 remained wild species on the blank maps and prepare report
about the origin centers of safflower.

Cultural species of safflower is grown on rain fed lands of Central Asia and
the Caucasus. Safflower is considered as one of important and perspective crop for
dry land agriculture. There are a range of local types of grown species. Their
differences are shown in table 12.

The varieties of the cultural species can be divided into two groups. The
forms with compact bushes, branches grow in a compressed form to the main stalk
are included to the first group and the forms of plants with spread branches to the
second group.



2-task. Prepare placards depicting the native lands and outlook of plants

from these two groups of safflower.

Table 12

Important signs of growing types of safflower (Data by Vinogradova

B.l. and others, 1987).

Signs Types

Turkmen Pamir Caucasus Armenian
Plant height, cm 55...70 70....80 70.....80 70....90
Number of heads | 30....50 50....80 20.....40 50....80
Leaves:
form Lancet Lancet- Lancet- Oval- lancet

ellips ellips

edge Toothy Toothy Whole Toothy
availability of | With thorns With thorns | Without With thorns
thorns thorns
Color:
buds Yellow Yellow Red Yellow
flower The same The same Orange The same
wilted flower Orange Orange Red Orange

Farm valuable signs of safflower. Safflower is planted for the sake of a
plant oil. Remaining parts after producing of oil are fit for using as hay to animals.
From the type of safflower with red flower plants are extracted (table 12).

The area planted to safflower on the direction of oil extraction is widening.
The oil of safflower is also used as the oil of other oil plants. The oil of safflower is
no way inferior to oil of sunflower. The scientists are employed of some forms of
safflower plants as real initial materials for selection of fodder varieties (photo 62).
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Photo 62. The importance of safflower to animals and birds




The seeds of safflower are grains for feeding home birds, particularly to
hens.

At the time of wilting, the petals turn into dark red and from them dye is
produced, photo 63). Output of oil from the seeds of safflower makes up 30-35%.

Photo 63. Dye produced from the flowers of safflower

Roots of safflower have penetrated deeply into the soil, that is why, it highly
resistant to drought. It is able to grow in the places where badly grow sunflower
and sesame and it is also able to compensate the demand to these oils. In wild
forms safflower are grown in our steppe and hills. The productivity of safflower in
the conditions of rain fed is for 40-60% exceeded than yield of sunflower.
Consequently, safflower at many cases gives sufficient yield in the result of
cheaper agronomic practices.

Answer the questions relating to the top subject:

1.How do plants of cultivating species of safflower are distinguished?

2. Does safflower possess an advantage in comparison with sunflower and
sesame?

3.0n what account safflower is cheaply grown?

4.What is the importance of safflower for animals?



Glossary: deserves to the respect-3acioyxuBaer  MOYTEHHS-XypMaT
Ko3oHaau; forage Crop-kopmoBasi KyJbTypa-Xamak dKuHH; OWing to it-Omarogaps
aTomMy-cababmu; insures more oil-obecneunBaer Oonblie Macia-Kym MO
tapbMuHIaImM; blank copies-mycteie sK3eMILIpLI-0ym  Hycxamapu; dry land
agriculture-3acynuinBoe 3emiienenne-IaiMHu ACXKOHUMIUK; & range of-psug uero
au6o-karop Humaaup; for the sake of-paagm uvero nmmu6Go-cababmm; by means of-c
MOMOIIIbIO Yero JMOO-HIUMa 3Ba3ura; compact bushes-cxxkateie KycThI-3u9 TyIUIap;
compressed to-rutoTHee K-KUCHIUO HuMaraaup; main stalk-rimasaeiii crebenb-6om
nost; spread branches-packuaucteie BeTKU-TapKOK IIoxJiap; edge-kpai-dery;

availability of thorns-masmume mumnoB-Tukanmu; IS extracted paints-
BBIJICIIUTh KPAacKu-Oy€K axpaTuiaau; is no way inferior to-Hu B 4eM HE yCTymaer
yeMy Ju0o0-xeu KohumMaiinu; penetrated deeply-ipoHukats TIIyOOKO-4yKyp
kupui; sufficient yield-mocrarounslii yposxkaii-erapiau xocui; cheaper-nenieBiie-
ap30HPOK.



28-practical training.
Study of characteristics and variety signs of zoned varieties of safflower.

The local populations and varieties of safflower exist and are grown since far
past in the republics of Central Asia. Many of them have thorns on the leaves,
flowers and baskets. They distinguished out with bright yellow color of flowers
and high yield. Most of them are cultivated in the south of Kazakhistan and
Tadjikstan (photo 64).

Photo 64. Outlook of leaves and flowers of safflower with thorns.

The purpose of the training. The students learn the characteristics and
variety signs of safflower at the training.

Necessary teaching items. The literature dedicated to safflower plants,
summaries, herbariums and placards, internet source, copies of the state register for
the recent years.

On the literary data, historical varieties of safflower, as Tashkentskiy 51,
Donskaya 291were grown in our regions. They were grown in the second half of
the last century. And later, the planted areas of a new variety Millutinskaya 114
have enlarged. Millutinskaya 114 was grown mainly in the rain fed soils of
Kashkadariya, Samarkand and Tashkent regions. The areas planted to safflower
were disposed in the southern districts of Kazakhstan and Tadjikistan.

1-task. By means of internet study the characteristics of safflower varieties
of neighbouring republics and from them record which are fit as the initial material
to evolve the indigenous varieties.



Safflower of Millutinskaya 114 variety. This variety was developed in the
Gallaaral branch of scientific —research institute of grain industry. Ya.G.Mamot is
its author. The Egyptian sample was the initial material for its creation.

Plants of this variety have not thorns, the plants are of smooth type, height
attains from 54 to 70 cm (photo 65).

The bush of the variety is relatively compact, the branches are placed closely
to the main stalk. The number of branches makes 5-7 units. The fruit baskets are
large, circled shaped. Diameter of baskets is differentiated on the shape, from 2.4
to 2.7 cm. At the time of vegetation, every plant is able to develop from 7 to 8 fruit
baskets.

The leaves are green, the forms of leaves disposed on the lower branches are
lancet shaped, while the leaves developed on the upper branches are egg shaped.
All the leaves on the bush have not thorns. The compact shape of the bush has
made it possible to maintain the crop and conduct one picking by the harvester.

The flowers of the plants are rose, and at the time of wilting they turn into
dark-red color (photo 65). Red dye is produced from the flowers of safflower.
Accordingly to the calculations of the scientists, from every hectare of plantation it
Is possible to pick about 50 kilograms of wilted petals. The shape of seeds is long —
flat, the cavity of seed is filled, the number of seeds in every basket makes from 22
to 40 (photo 66). Weight of 1000 seeds ranges from 39 to 48 gramms depending on
the conditions of locality and place of dispose, on the bush. Weight of 1000 seeds
in the conditions of Kazakhistan attains up from 50 to 75 grams. The index of oil
output differs from 53 to 58%.

The variety is middle ripening, from germination of seeds to blooming it
requires 66-82 days. Depending on the place of cultivation, the period of full
ripening made from 93 to 117 days. The variety is highly resistant to drought. It is
also resistant to safflower weevil which is dangerous in regard to seed’s kernel.



2-task. Define the varieties of safflower zoned for the recent years from the
copies of state register which available in the class room. Prepare the report about
the characteristics of such varieties from internet or corresponding literature.

W3MeHeHms OKpdCKK LUBETKOB B NpoLLecce CO3pEBaHNA

Changing of flowers color in maturation process
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[D[lpMHpUBaHME CeMAH B KOP3UHKE PACTEHHA
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Forming of seeds in the basket of the plant
Photo 66. Development of flower baskets and seeds of safflower.
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The variety signs of safflower plants:

-height of plants;

-form of bush’s branching;

-presence or absence of thorns;

-form and color of leaf;

-size and color of flowers;

-form of baskets;

-color, form and fullness of seeds.

Answer the questions concerning to the top subject:

1.Where and at how many hectares safflower are planted in Uzbekistan?

2.What scientific-research organizations are dealing with selection and seed
reproduction of safflower in Uzbekistan?

3.What varieties of safflower have been registered for planting in the state
register of Uzbekistan?

Glossary: thorns-mumneI-Tukanap; baskets-kop3uHKH-caBaTyanap;
dedicated to-mocBsIIeHHBI K -yHra OaFdIIUIaHraH; SUMMaries- KOHCIEKTHI-
KOHCTICKJIap; recent years-HenmaBHO-SKWH wriutapaa; literary data-nmurepatyphbie



TaHHBIC-aa0UET MabIyMOTJIAPH; disposed-pacmonokeHHBIN-)KOMITAIITaH;
neighbouring-cocencreyromumii- kKymuu; do note —ormersre-0enrunam; to evolve —
pa3BHBaTh-pUBOXKIaHTUpHII; indigenous varieties-mMecTHbIC  copTa-MaxaJlIui
Hapiap, branch- 3mech, dunuman-¢ummanu; relatively compact-orHocuTenbHO
CoKaThId-HUCOaTaH 314, pPermittance-mo3poieHue-uMKoH; dye-kpacka-0yék; wilted
petals-yBsamue nenectku-cynuran Ttoxku Oapriap; longed - flat-ymimaenno-
IUTOCKHE-Y3YH-SUIIOK; Cavity-mosiocTh-uuu; Plumpness-moiHoTa-TyIuKIure; top
subject-3aech, Tema-maB3y;



29-practical training.
Study of variety and farm valuable signs of ambary

Ambary is a kind of plant with fiber of high productivity. Technical oil is
produced from the seeds of ambary (photo 67).
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manufactured from the plants of ambary

Photo 67. Fi'be'r and technical oil

The purpose of the training. The students learn the variety and farm —
valuable signs of varieties of ambary plant.

Necessary materials. Herbariums of ambary, placards, seeds of the varieties
of ambary, technical scales for determination of 1000 seeds’ weight, literature,
copies of state registers, pencils and erasers, lecture summaries, internet source.

Variety signs of plants. In correspondence with state register for planting
of zoned varieties on the territories of Uzbekistan we can see that Uzbekskiy 1574,
Uzbekskiy 1503, Kubanskiy 333, Kubanskie 3876 and other varieties are currently
grown. The variety signs of the plants are:

-height of plants and shape;

-hairiness of stalk;

-branching and height of branching;

-place of bolls on the stalk, size and shape;

-size and shape of leaves;

-color and size of flowers.

Farm valuable signs of varieties. Dried stalks of plants contain 16-18% of
valuable fiber. The fiber is distinguished by its elasticity, strength and high
hygroscopic nature. The fiber of ambary is extensively used in the production of
strings and robs. The seeds contain up to 20% of technical oil. The seed oil of
ambary is used in leather, soup and paint manufacturing industry (photo 67).
Residual haulm after reprocessing is used for feeding of agricultural animals. In the
conditions of irrigation it attains to gain a bumper crop (150-250 c/ha) of stalk
(photo 68) and seeds (6-12 c/ha).

Ambary is cutting at the time of boll formation to get fiber. By cutting late
the quality of getting fiber becomes worse. For getting seeds, the cutting is



executed by the appearing of the first boll on the majority of plants. Stalks of
ambary is har-

Photo 68. Stalk and seed harvest of ambary

vested by means of special hay cutting combines or JK-2.1. Harvesting is
implemented by cutting stalks of 5 cm height from the ground. Depending on the
stalk height, they are grading and binding in the bundles with diameter of 10-12
cm.

After thrashing of stalks, the extracted fiber is transferred to fiber making
plants.

Uzbekiskiy 1574 variety. The variety was developed at the Uzbek
experimental station of bast fiber crops. The method of individual selection from
hybrid 658 x Kubanskiy -333 was employed in getting this variety. This variety
was grown in Uzbekistan since 1965 (photo 69). It has strong stalk, straight
standing, weak hairiness, the height is 320-330 cm. Bolls are of middle size and
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are setting on the top half of stalk. The color of flowers is lilac (photo 67).
The variety is middle ripening. Vegetation period from germination up to technical
(for stalks) maturity is equal to 120-115 days. An average productivity of stalks is
63.5, and yield of fiber is 33.2 c/ha.

The variety is resistant to the fungus diseases and agricultural pest.

Technological indexes of the fiber are: fiber output from stalk- 23%, rupture
strength 20.6 kgs.

Questions and tasks to the top subject:

1.What the variety signs of plants are studied for?

2.What state does ambry rank today?

3.What social importance does ambary have?

4.Define the varieties of ambary included in the state register for the recent
years.

5.Prepare the report about species diversity of ambary.

6.Determine the weight of 1000 seeds of variety.

Glossary: is currently grown-BeiceBaeMbIli B HACTOSIIEE BPEMSI-XO3UP
skmnaérrad; dried stalks-zacymiennsie cTebim- Kyputwiaran nostiap; strings and
robs-mmaratel w BepéBKH-WIT Ba apkoniap; residual haulm-ocrarounas 6GotBa-
kosran noxod;, thrashing of stalks-oOmomor creGieli-nosmapHu SHYUWII; — are
grading and binding-copTupyroTcsi i CBA3BIBAIOTCSA-CapaIianiap Ba OOFIaiuIap,;
in the bundles-B cBsa3kax-Oormammnapna; IS transferred to-mepemaercs k-
1o0opwitana; bast fiber crops-myGsiHbie KynbTyphI-TONAMH dKuHIap; Strong stalk-
CWIBHBIA cTeOenb-Kywn mos; Straight standing-mpsiMmo cTOSIIMIA-THK TYypyBYH,
lilac -cupenesbrii 1nBer-cupeHn panrim; fungus disease -rpuOkoBasi 0o0ie3HB-
3aMOypy¥ kacamury; and agricultural pest- u cenmbCcKkOX03HCTBEHHBI BPEIUTEIh-
Ba KHUIIUIOK XYXKajauru 3apapkyHanzacu; fiber output-Beixon BOJIOKHA-TOJIA
YUKUIIA, rupture strength-paspeiBHas cuiia-y3uIUII KyH;.



30-laboratory training.
Study of variety diversity and farm valuable signs of Lucerne.

The purpose of the training. The students at the class firm their knowledge
on plant diversities of Lucerne which have spread in nature and in agricultural
production as well as with their farm valuable signs at the class.

Necessary materials to carry out the training. The maps of origin centers
of cultivated crops and their blank copies, herbariums of Lucerne varieties,
literature, lecture summaries, laboratory scales for weighing the seeds, pencils and
erasers.

Lucerne is a perennial crop and it belongs to species of Medicago L. and
family Fabaceae.

The territories of Central Asia and Europe are considered as the first native
land of Lucerne. That is why, a reach genefond of Lucerne is spread in these areas.
Australia is considered as the second center of origin and a lot of annual species
belonging to two subgenus of Lucerne are occurred here.

Variety diversities of Lucerne. There are about 50 species of Lucerne.
They have annual and perennial cultural and wild variety diversities (photo 70).
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Photo 70. Plants of wild Lucerne occurring in the plain areas of Europe.

According to the classification which has been worked out by the scientists
P.A.Lubenez, the species Medicago Falcago (Rchb), Grossh. belonging to
perennial subgenus are used in the production. The representatives of these species
are established a genome line of polyploidy ( 2n=16, 32 and 48) and extensively
employed in the selection.

The varieties of tetraploid species (2n=32) are mostly cultivated in the
production, and the following types are included in them: blue Lucerne M.sativa L.



(photo 71), yellow lucerne M.falcate L., hybrid lucerne M.media L., greenish
lucerne M.colrule L., chnel lucerne M.lupulina L.

1-task. Define the distinguishing signs of varieties on above listed species
and their sowing areas as well as prepare the report about them by using literature,
blank copies of maps and internet.

R B A d ot ek ‘ ‘;h"'. : S
Photo 71. The varieties of plants belonging to the species of blue and yellow
Lucerne.

Farm valuable signs of Lucerne. Lucerne is the most valuable crop among
perennial fodder grasses. Its importance in the national and agricultural industry is
explained by numerous various products gained from Lucerne. Green feeding
mass, hey, breaket, vitamin flour and other kinds of forages are produced for
livestock production (photo 73).
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Photo 72. The varlety of products taken from Lucerne for livestock produé:tion.

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 13).

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. 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.



Tablel3.
Food value of Lucerne (the data of D.L.Abdukarimov, 2007).

Products In the composition of 100 k 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

2-task. State data from your lecture materials about the importance of
Lucerne in enhancing possibilities of soil fertility and productivity of other crops
in the rotation as above presented table.

Answer the questions concerning to the top subject:

1.What diversities of Lucerne are cultivated in Uzbekistan?

2.How many kilograms of nitrogen does three year Lucerne accumulate in
the soil?

3.Do the wild species of Lucerne grow in Uzbekistan?

Glossary: a perennial crop-MHOTONETHSS KYJIbTypa-Kyn WHUTHK SKuH; first

native land-nepBuunas poamHa-Ompiamun Batanu;, genefond-rernodonn-ren
MaHOau; annual species-ogHojeTHHE BHIbI- OMp HWWILIUK Typiapu; IS occurred
here-BcTpedaercst 3mech-ly epaa ydpaiauran; are existed-cymectByror-00p;
worked out-paspaborana-unuiad unkuiaran; genome lines- reHoMHBIN psI-TeHOM
katopu; extensively employed-mmpoko wucmonb3yercsa- keHr QoiganaHaau; are
mostly cultivated-B ocHoBHOM Bo3menbiBaeTcsa-kKyn skwirad; fodder grasses-
KOpMOBBIe  TpaBbl-xamrak  yrmap;  livestock  production->xuBoTHOBOICTBO-
yopBaumiauk; are easily digested-nmerko mepeBapuBarOTCA-CHIMI Xa3M OYIia uras;
all year round-kpyraeii rox-iimn maBommua; tubers disposed-pacmonoskeHHbIC
KIyOeHKu-xoMnamran tyryHakiap; fertility of soil-miogopoaue moussr -Tynpok
yaymaopiury; radically increase-kopeHbiM 00pa3oM yBeIWYMBACTCS -OyTyHIIal
omupaay; due to-omaromaps-tydaiimu; drought and salinity-3acyxa u 3acosienue-
Kyprok Ba T1y3; food value-muratenpHOCTB-TYHHMMIMTH; ItS enhancing-ero
yIIydIIeHUE-YHUHT AXITHIaHuII; rotation-ceBooOopoT-anmanuiad SKHIi.




31-practical training.
Study of characteristics and variety signs of zoned varieties of Lucerne.

Lucerne is a kind of plants, which deserves great attention of people. All
growing varieties of Lucerne in agriculture have been created by indigenous
breeders in the result of their scientific —research activities. Today, a lot of varieties
are included into the state register and are grown in all soil and climatic region
conditions of the republic. Most of them owing to their high resistance to diseases
and pests, they extensively spread even in neighboring countries.

The purpose of the training. According to the topic of training, the
students master the characteristics and variety signs of zoned varieties of Lucerne.

Necessary items to conduct training. Herbariums of Lucerne plant
varieties, seeds, literature, copies of state register, internet source and placards.

The varieties included into the state register for planting in the territory of
the republic are: Aridnaya, Baygul, Karakalpakskaya 15, Tashkentskaya 1,
Tashkentskaya 1728, Tashkentskaya 2009, Tashkentskaya 3192, Khivinskaya
mestnaya, Khorezmskaya 2 and others.

Tashkentskaya 2009 variety. This variety was developed at the SRI of
selection, seed production and production technologies of cotton plant by the inter
mutual crossing of some varieties. The authors of this variety are:
M.A.Burnasheva, T.Rashidov, B.G.Sobirov, Kh.Abdullaev and S.R.Sadikkhadjaev
(photo 73).

AP N Ak AT g
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Photo 73. PI 09 variety.
The variety was included into the state register in 1991, after many
successfully executed tests at the state trial plots and regionized for sowing on
irrigating lands of Andijan, Bukhara, Syrdaria and Tashkent regions.
This variety unsteady, belongs to the species of blue hybrid. The canopy of
the plant is straight standing, or slightly branching, grows in spreading state.
Bushiness is low. Height of the stalk is 60-120 cm, it is well branching. The
leaves are ellipse shaped, less haired, upper part of the leaves are toothed (photo



74). Cluster of flower is cylinderical. Bract is green, beans are middle sized, spiral,
4 facets, greenish, at the time of mature is yellow-brown. Foliage of bush is 45.0-
47.5%

' Photo 74. The leaves, cluster and beans of plants

On observations carried out at trial plots it was shown that the average
productivity of hey in the conditions of irrigation made 20.0 ton per hectare. The
productivity of seeds per hectare on average made 0.5-0.6 ton/ha.

Albumin in forage is equal to 16.9%. The variety is resistant to agricultural
pests and diseases.

Baygul variety. The variety was developed at the Uzbek SRI of grain
industry. It was created by the breeders D.P.Baygulov, R.A.Aliev, N.A.Danilov by
crossing of China’s early ripening and Sloven varieties.

In 1995 it was included into the state register for planting on the rain fed
lands of Djizzakh region (photo 75).

According to the literature data, the variety belongs to sowing species of
Lucerne. The bush of the variety is straightly growing. Medium branching. The
height of the main stalk attains up to 105 cm, average uneven, less hairy. Leaf in
the form of contrary spear, smooth, less hairy. Surface of leaves covered with
waxy spots. Petals of the flower are blue. Beans are middle sized, spiral, at the time
of maturity they are brown, the seeds are heart liked, typic-yellow color. Weight of
1000 seeds is 1.8-2.4 g. An average yield of hey is 5.7ton. Albumin content in the
dried substances is equal to 1.4%, cellulose -34.0%.

Vegetation period, from germination of the seeds, the first cutting lasts to 86
day. The variety resistant to drought and cold. The variety also resistant to diseases
and pests.

1-task. The students by dividing to groups of two-three men will prepare
report on the characteristics of varieties: Aridnaya, Karakalpakskaya 15,
Tashkentskaya 1, Tashkentskaya 1728, Nashkentskaya 3192, Khivinskaya
mestnaya, khorezmskaya 2 with pictures of Lucerne.

Variety signs of Lucerne plants:
-height of plants, form of branching, state of height;



- extent of hairiness of stalks and branches;

=

to 75. Plantation and seeds of Bygul variety.

-size of leaves, color and coggedness;

-color of flower, size of flower bract and color;

-form of cluster, size and spiral form;

-color of matured bean;

-size of seed, form and color.

Answer the questions:

1.What differences have the varieties of Lucerne in their origin?

2.what kind of responses have local varieties in regard to soil conditions?

3.What response have varieties to climatic conditions?

4.In what varies of morphology do varieties consist of?

5.What organization is the head of selection and seed production of
varieties?

Glossary: indigenous-mecTHbIi-Maxamuii; owing to-Omaromaps-tydainm;
wide spread-mmpoko pacmpocTpaHeHHbIH -keHr Tapkainrad;SRI —HUN-UTU; state
trial plot-rocymapcTBeHHBINI HCIBITATENFHBIA YYaCTOK-JABIAT CHHOB YYacTKACH;
spreading —pacKUAUCTHIN-TAPKOK; raceme-corBeTHe-muHrua ryi; foliage of bush-
OOJUCTBEHHOCTh KyCTa-TYITHUHT OapriIfINTH, uneven-HePOBHBIA-KYIION; Opposite
Spear-kombe HAOOOPOT-TECKapHW HAINTap ; Waxy SpOtS-BOCKOBBIE MSATHA-MyME
nornu; cellulose-kneTuatka-kneruatka; extent of hairiness-cteneHs omymeéHHOCTH-
TYKJIWINK Japaxacu; cogged-3y0daThlii-TUIILIH.
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