News of the National Academy of Sciences of the Republic of Kazakhstan

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF BIOLOGICAL AND MEDICAL
ISSN 2224-5308
Volume 3, Number 333 (2019), 48 — 55 https://doi.org/10.32014/2019.2519-1629.30

UDC 633.18
G. Zh. Medeuova

Kazakh National Women Teachers Training University, Almaty, Kazakhstan.
E-mail: medeuova.galiya96@gmail.com

RICE VARIETIES’ AGROCOENOSIS FORMATION AND GRAIN
CROPPING CAPACITY DEPENDING ON FERTILIZER QUANTITY

Abstract. Plant density in agrocenosis and the number of productive stems have significant effect on formation
of a high grain yield of rice varieties and samples differing in height and architectonics. Thus, when an optimum
fertilizer dosage (N180P120 kg/ha a.v.) is added, high grain yield is formed under the following conditions: 1) a high
grain yield of a medium growth variety with narrow, vertically arranged leaves (Kuban 3, Krasnodar 424 and Du-
bovsky 129 varieties) is formed for the density of rice standing on the shoots of 320-400 pcs/m?, before harvesting -
250-350 pcs/m’, with a feed area of one plant of 22-30 cm’, in the period of sweeping - 25-38 cm’. In such an
agrocenosis , the number of productive stems is 550-650 pcs/m?, or 5.5-6.5 million panicles per hectare. 2) A high
grain yield in medium-sized, large-leaved varieties (Marzhan, Aral 202, Togusken 1) is formed on highly productive
crops, with a standing density of 280-350 pcs/m’, before harvesting - 220-250 pes/m®, with 460-580 pcs./m” of pro-
ductive stalks, or 4.6-5.8 million panicles per hectare. 3) In stunted, with large and wide leaves of varieties (Estuary)
and rice samples (ECM), high grain yield is formed with a standing density of 280-380 pcs/m’, before harvesting
220-310 pes/m’, with formations 550-650 pcs/m” of productive stems, or 5.5-6.5 million panicles.

Key words: rice, variety, effect of fertilizers on agrocenosis structure, rice varieties yield dependence on ferti-
lizers’ dosages.

In rice agrocenosis, formation of the number of productive stems changes during the growing season
and, as an integral indicator, depends on many factors: the number and quality of sown seeds, the number
of germinated seedlings, their rooting and preservation, tillering intensity, growth and productivity of side
shoots. The number of these indicators, the intensity of growth and development of lateral shoots are
significantly influenced by doses and methods of applying mineral fertilizers. The influence of the seeding
rate and plant stand density in crops on the yield of rice grain has been studied in many studies and
experimental results have been accumulated. In these works, the optimal plant stand density in crops is
considered as one of the main factors that have a significant impact on the formation of high yields [1-3].
Currently, in Asian countries they intensify the technology of this valuable culture cultivation in order to
provide their population with rice. Thus, according to scientists and specialists from China [4], Indonesia
[5], Korea [6] and Vietnam [7], the highest and high-quality grains of rice are formed on crops with
optimal plant density, balanced nutrients, and optimal doses and methods of mineral fertilizer application
and with timely and high-quality carrying out of all agrotechnical techniques. The influence of the seeding
rate and plant stand density on the yield of rice grain has been studied in many studies and experimental
results have been accumulated. In these works, the optimum plant stand density is considered as one of
the main factors that have a significant impact on the formation of high yields [1-3, 8].

Methods and objects of research. Small-plot and large-field field experiments were carried out on
the saline soils of the Kazakhstan Aral Sea area in 2012-2017 to determine the favorable structure of
agrocenosis of rice varieties and the optimum dosage of nitrogen fertilizer. Medium-height, narrow-
leaved, early-ripe varieties such as Kuban 6 and Dubovsky 129, middle-ripe Krasnodar 424 variety,
medium-tall, large-leaved samples 4-15, Kyzylorda 5, KzROS 356, Marzhan variety, low-growing, broad-
leaved Firth were studied. In small-scale experiments, the seeding rate was 100, 300, 500, 700, 900 kg/m*;
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the dosage of fertilizers N9OP90, N180P120 kg/ha a.v., were repeated three times. In large-scale
experiments, the seeding rate for Kuban 3 and Liman varieties was 100 kg/ha (3 million viable seeds per
hectare), 200 kg/ha (6 million), 250 kg/ha (7.5 million), 300 kg/ha (9.5 million viable seeds per hectare).
Seeds of Marzhan variety are larger and spinous, therefore they sowed 130 kg/ha (3 million viable seeds),
230 kg/ha (6 million), 280 kg/ha (7.5 million) and 330 kg/ha (9.5 million viable seeds) using a seeder.
Pilot crops were flooded on May 18-20. Mineral fertilizers (ammonium sulfate, granulated superphos-
phate) were added: NOPO, N90P90, N120P120, N150P120, N180P120, N240P120 kg/ha ac. The arca of
the plots was 150 m®, the number of replications - four.

Results of research and discussion. The main indicators of the structure of rice agrocenosis include
the optimum plant standing density, the number and productivity of main and lateral shoots and tillering
intensity. These indicators vary significantly depending on the area of nutrition and doses and methods of
mineral fertilizer application. Thus, in model experiments (plot area - 5 m®), the greatest germination of
seeds was observed when 100, 300 seeds were sawn per m”. With an increase in the number of sown seeds
(ie. with a decrease in the arca of nutrition), ficld germination of seeds decreased. For example, the
germination of seeds of narrow-leaved rice varieties Kuban 3, Krasnodaprsky 424 and Dubovsky 129 de-
creased from 76.0-79.3% to 48.2-57.4%. The same patterns were observed with crops of large-leaved
varieties Marzhan and samples 4-15, Kyzylorda 5, KSROC 356. However, with an increase in the seeding
rate, more sprouting rice plants and the productive stems remained till harvesting (Fig. 1). Rice is an
intensely bushy plant. With increase in area of nutrition and increase of fertilizers dosages, the number of
the 2nd, 3rd and other side shoots increased significantly. However, with a decrease in the area of nutri-
tion and the emergence of optimally dense shoots, tillering of rice decreases, shoots of the first and second
order appear, which grow and develop synchronously, not lagging behind the main stem. This is one of the
main conditions for obtaining high grain vields. But, with very thickened crops, the leaves located on the
lower and middle levels are mutually strongly shadowed, tillering lingers, shoots appear without panicle,
which leads to a decrease in grain yield [1-3].

When an optimum fertilizer dosage is added (N180/P120 kg/ha) and with highly productive
agrocenosis (i.¢. at the optimally crowded cultures) tillering increases and the number of productive stalks
and side shoots (stalks with heads) (figure). Thus, when 300, 500, 700 pcs of germinating seeds per a m”
and adding fertiliser at the rate of N180P120 kg/ha number of productive stalks of the pilot sowings of
large-leaf varicties was 452-567, 469-613, 479-634 pes/m®, correspondingly. As for the narrow-leaf rice
varieties with vertical leaf position, such as Kuban 3, Krasnodarskiy 424, the number of productive stalks
was 487-686, 569-667 pcs/m’, i.c. 8.8-21.0% more. At the optimum fertilizer dosage, such an increase in
the number of productive stalks is the main condition of high grain yield formation (figure).

When an optimum fertilizer dosage is added to the rice varieties with narrow vertically arranged
leaves such as Kuban 3 and Krasnodarskiy 424, the best yield was achieved when 500, 700 pcs/m” of
germinating seeds had been sawed and at the density of plants growing of 320-430 pcs/m?, prior to
harvest — 250-280 pcs./m”, at the area of one plant feed of 22-30 cm, during the period of ear formation —
25-38 cm’, at the number of productive stalks of 550-650 pes/m’, i.e. when 5.5-6.5 mln. heads are formed
per a hectare.

As regards the crops of large-leaved varieties and samples of rice, a high grain yield is formed when
sowing 300, 500 pcs / m” of viable seeds and with formations of plant standing on shoots of 230-
350 pes/m’, in the period of sprouting 220-300 pes / m®, with one feed area plants shoots 28-45 cm’, in
the period of sweeping - 31-50 cm®. Under such conditions, the optimal number of productive stems was
460-580 pcs / m?, i.e. 4.6-5.8 million ears of corn were formed on one hectare. Such crops are called by us
highly productive agrocenosis [1-3].

Rice crops - dynamic agrocenosis. With the introduction of the optimal dose of fertilizers and
depending on the density of standing and feeding arca, the mutual influence of neighboring rice plants in
crops during the growing season changes. These changes depend on the architectonics, morphophysiolo-
gical and genetic characteristics of rice varieties. In rice crops, photosynthetic activity and plant growth
processes have a significant impact on the level of yield and grain quality depending on standing density.
In this regard, the rice crops are subdivided as follows: thinned, moderate, highly productive and highly
thickened agrocenosis . The yield of such crops vary [1-3].
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Figure 1 — Formation of agrocenosis structure of rice medium-growth varieties and samples differing
by the architectonic depending on fertilisers’ dosages and coverage area.

Conventional designation: 1 — number of springing rice sprouts, pes./m% 2 — number of plants before harvesting, pes./m%
3 — number of productive rice stalks at the fertilizer dosage of N9OP90kg/ha; 4 — number of productive rice stalks at the dosage of
N180P120 kg/ha; 5 — field germination rate %; 6 — rice tilling capacity at the fertilizer dosage of N9OP90 kg/ha; 7 — rice tillering
capacity at the fertilizer dosage of N180P120 kg/ha.

On all the different soils of the CIS territories, rice is responsive to the doses and methods of ap-
plying nitrogen fertilizers compared to phosphate fertilizers. However, with the joint application of
nitrogen and phosphate fertilizers, rice forms the highest grain yield [1-3]. In this regard, the effect of
nutrition area and doses of nitrogen-phosphate fertilizers on the formation of the structure and yield of
agrocenosis of rice varieties (table) was studied.

Germinating ability of seeds and survival ability of sprouts. There is a positive correlative rela-
tionship between field seed germination, the number of preserved plants, the density of standing produc-
tive stalks and grain vield of rice crops [1-3]. Thus, when sowing 100, 300 seeds per a m” within the
framework of the on model experiments (plot area 5 m?), field seed germination was high. With an in-
crease in the number of seeds sown (i.e. with a decrease in the nutrition area), fiecld germination
decreased. For example, field germination of seed varieties Kuban 3, Krasnodar 424, Marzhan decreased
from 74-82% to 51.3-53.7%. Despite this, with an increase in the seeding rate, seedlings sprouted thick,
the number of plants on crops increased and remained until harvest. Such patterns were preserved on
experimental crops of dwarf and low-growing rice samples (figure; table). In model experiments, when
sowing 100, 300, 500, 700 pcs / m* of viable seeds and when making optimal doses of fertilizers, the sur-
vival rate of the seedlings was high and more rice plants remained. But when sowing 900 pieces / m* of
seed, the survival rate of seedlings decreased significantly. The results of the experiments show that with
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Formation of rice density in agrocenosis and grain yield depending on increasing dosages of nitrogen fertilizers and seeding rate

2
Rice Seeding Number of Plants pes/m Field Sprouts Number of Tilling Grain
Variety Rate, Befste Germination | Survival Productive Capacity, | Yield,
kg/ha Sprouts Harvest Capacity, % Rate, % Stalks, pcs/m® | pes/plant | h.kg/ha
1 2 3 4 5 6 7 8 9
NOPO, Control
100 144 110 48.0 76,4 186 1,69 334
200 243 189 40,5 77.8 254 1,34 37,0
Kuban 3
250 300 240 40,0 80,0 301 1,25 38,1
300 370 286 38,9 774 334 1,17 41,8
HCPys - 132 14,1 - - 12,6 - 4,0
N120P120 kg/ha
100 151 116 50,3 76,8 480 422 422
200 243 194 40,5 79.8 513 2,64 51,5
Kuban 3
250 314 247 41,9 78,7 531 2,15 58,1
300 370 287 38,9 77,6 519 1,81 55,5
HCPys - 15,3 134 - - 16,7 - 43
N150P120 kg/ha
100 143 109 47,7 76,2 508 4,66 50,6
200 237 187 39,8 782 518 2,72 54,1
Kuban 3
250 305 243 40,5 79,7 553 2,28 67,7
300 366 291 38,5 79.5 534 1,84 60,4
HCPys - 14,8 142 - - 16,0 - 3.3
N180P120 kg/ha
100 148 112 49.3 75,7 549 4,90 60,8
200 250 200 41,7 80,0 571 2,86 66,3
Kuban 3
250 319 253 427 79.3 591 2,34 78,0
300 380 295 40,0 77,6 658 2,23 65,9
HCPys - 15,5 13,7 - - 142 - 4,6
N240P120 kg/ha
100 146 116 48,7 79,5 581 5,01 66,2
200 248 196 41,3 79,0 600 3,06 732
Kuban 3
250 315 245 42,0 77.8 631 2,58 74,0
300 376 298 39,6 79.3 672 2,26 58,8
HCPys - 13,5 12,8 - - 13,8 - 4,5
NOPO, control
130 124 95 41,3 76,6 176 1,85 353
230 224 175 37,3 78,1 235 1,34 38,7
Mar-zhan
280 278 219 38,1 78,8 278 1,27 41,3
330 336 273 354 82,3 273 1,16 424
HCPys - 12,1 134 - - 10,8 - 43
N120P120 kg/ha
130 123 102 41,2 82,8 505 4,95 44,8
230 227 175 37,8 77,1 512 2,93 534
Mar-zhan
280 296 227 39,5 76,7 535 2,36 61,5
330 345 268 36,3 77,7 518 1,93 51,2
HCPys - 12,3 10,3 - - 12,0 - 4,6




News of the National Academy of Sciences of the Republic of Kazakhstan

Continuation of table
1 2 3 4| 5 | s 7 s |

N150P120 kg/ha

130 119 103 39,7 86,6 516 5,01 51,5

Mar-zhart 230 228 179 38.0 78,5 528 2,95 574

280 293 231 39.1 78,8 549 2,38 70,2

330 349 276 36,7 79,1 569 2,05 57.8

HCPys - 13,7 12,0 - - 14,0 - 4.4
N180P120 kg/ha

Mar-zhan 130 125 98 41,7 784 522 5,33 59,0

230 233 173 38.8 742 541 3,13 66,8

280 297 229 39.6 77,1 551 2,41 73,8

330 357 282 37,6 79,0 591 2,10 61,5

HCPy; - 14,1 12,7 - - 13,5 - 45
N240P120 kg/ha

Mar-zhan 130 121 97 40,7 80,2 539 5,56 60,1

230 229 171 382 74,7 557 3,26 66,7

280 291 225 38.8 77,3 594 2,64 65,5

330 361 289 38.0 80,1 624 2,16 53,0

HCPys - 5,3 5,5 - - 6.4 - 3,8

NOPO, Control

Liman 100 121 94 40,3 77,3 163 1,73 28.8

200 222 163 37.0 734 228 1,40 327

250 269 210 35,9 78,1 263 1,25 35,0

300 335 252 35,3 75,2 314 1,25 384

HCPys - 12,5 12,8 - - 114 - 4.6
N120P120 kg/ha

Liman 100 119 100 39,7 84.0 490 4.90 42.4

200 219 167 36,5 76,3 514 3,08 57,5

250 284 217 37.9 76,4 530 2,44 64,2

300 341 257 359 754 518 2,02 574

HCP - 142 13,1 - - 12,3 - 5,0
N150P120 kg/ha

Liman 100 124 96 41,3 77.4 515 5,36 51,9

200 224 174 373 77,7 558 321 65,0

250 287 232 38.3 80,8 601 2,60 71,6

300 347 265 36,5 76,4 540 2,04 61,9

HCPy; - 144 152 - - 13,7 - 4.1
N180P120 kg/ha

Liman 100 123 95 41,2 774 553 5,76 57,0

200 228 167 38.0 732 571 3,42 66,5

250 286 228 38,1 79,7 641 2.81 69,2

300 352 273 37.1 77,6 675 2,47 57,1

HCPys - 15,5 14,3 - - 13,1 - 4.8
N240P120 kg/ha

Liman 100 123 98 41,0 79,7 581 5,93 52,7

200 227 160 37.8 70,5 600 3,75 58,5

250 285 227 38.0 79,6 659 2,90 582

300 345 275 36,4 79,5 691 2,51 532

HCPys - 134 12,3 - - 15,0 - 3,7
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the introduction of the optimal dose of fertilizers (N180P120 kg / ha ai) and with the optimum density of
germinated seedlings, the penetration of light, carbon dioxide (CO2) and the temperature inside the
agrocenosis improved and good conditions were established for the growth and development of each rice
plant in agrocenosis.

Rice tillering depends on the area of nutrition [1-3], the dose, timing and methods of applying
mineral fertilizers [1-3, 9, 10, 16], the depth of water within the check plots and changes in irrigation
mode [9, 10, 12, 13, 15]. The results of our research showed that with an increase in the seeding rate (i.c.,
a decrease in the nutritional area) and an increase in plant density to the optimum level, tillering of rice
stops. With the introduction of an average dose (N120P90-120 kg / ha), tillering of rice increases
as compared with plants on the control (without fertilizer) and the introduction of small doses
(N90P90 kg / ha Al) of fertilizers. With an increase in the dose of fertilizer to the optimum (N180P120 kg
/ ha) and sowing of 500, 700, 900 pcs / m?, the level of tillering of rice decreased. In spite of this, with
increasing doses of fertilizers, the number of productive stems increased. On crops of medium-grade rice
varieties, with the introduction of optimal (N180P120 kg / ha) and high (N240P180 kg / ha AV) fertilizer
dose, bushiness when sown 100 pcs / m* from 7.7-9.1 pes / m* decreased to 1, 8-1.9 pes / m?, i.e. 4.1-
4.7 times when sown 900 pieces / m2 of germinating seeds. The same patterns were observed on dwarf
and low-growing varicties. However, with increasing doses of fertilizers, bushiness and the number of
productive rice stalks increased to a certain extent (figure). Consequently, on high agro-backgrounds, a
decrease in nutritional area (i.c., an increase in plant standing density) is a factor that reduces rice
bushiness.

The productivity of lateral shoots from the different rows is not the same. As the place of emergence
of lateral shoots in the tillering node increases, the stem height, the length of the panicle and the number
of grains on the panicle of side shoots decrease. Side shoots that appear on the lower level of the tillering
node, i.e. 3-5 leaves on the bosom grows and develops synchronously, not lagging behind the main stem
and is the most productive. However, depending on the density of the standing of rice plants and the arca
of nutrition, doses and methods of fertilizer application, the optimal number of side shoots differ [1-3, 8, 9].

In this regard, the agrocenosis of rice varieties have been systematized as follows [1-3, 10]: thinned
out plantings (sowing of 100 of viable seeds per a m?), moderate plantings (sowing of 300 vaible seed per
a m?), highly productive crops (sowing 500, 700 seeds per a m’) and thickened crops (sowing
900 germinated seeds per a m°). When adding an optimum dosage of fertilizers (N180P120 kg/ha), the
largest grain yield of medium-sized rice varieties is formed in the following agrocenosis:

a) Thinned out crops of medium-ripening rice varieties with appearances of 6-8 lateral shoots on
cach rice plant; moderate crops with formations of 2.5-4.0 lateral shoots; highly productive crops -
1.8-2.5 lateral shoots; thickened crops with appearances of 1.1-1.6 lateral shoots on each plant;

b) for undersized samples and rice varieties, thinned out crops form the largest grain yield when there
are 9-10 lateral shoots on each plant; moderate crops - 3.5-5.0 lateral shoots, on highly productive
agrocenosis - 2-3 side shoots; thickened crops - with the appearance of 1.6-2.0 side shoots on each plant;

¢) As for the dwarf speciment, thinned out crops produce the largest grain yield when 9-11 side
shoots appear on each plant; moderate crops - 5-6 side shoots; highly productive crops - 3-4 side shoots;
thickened crops - 2.1-2.5 side shoots on each rice plants.

Improving the rice varieties agrocenosis structure is important and relevant for the intensive
development of rice farming [1-3]. However, the density of plant standing, formation of optimal stalk
stand and its location in space, formation of plant habitus in agrocenosis and its interaction in the
physiological aspect have not been sufficiently studied.

The formation of the optimal number of productive stalks in agrocenosis depends on the number of
seedlings germinated and their field germination, seedling survival rate and their standing density, dose
and methods of mineral fertilizers application and varietal characteristics of rice (figure; table). Thus, in
medium-sized varieties and samples, the largest grain yield is formed on highly productive crops (when
sowing is 500,700 viable seeds) and application N180P120 kg / ha ae. fertilizer. With an increase in the
dose of fertilizer up to N240P180 kg / ha ae. grain yield has not increased, but rather decreased.

In low-growing varieties and samples of rice, the level of yield varies: in a broad-leaved variety
(Lyman), the highest grain yield is formed when the optium dosage (N180P120 kg/ha) of fertilizers is
applied. On highly productive agrocenosis in varieties and samples of rice, photosynthetic activity and the
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possibility of the formation of high grain yields differ. The formation of a high grain yield in varieties and
samples of rice, differing in height and architectonics, is significantly affected by plant density in
agrocenosis and the number of productive stems. Thus, with the introduction of the optimal dose
(N180P120 kg / ha ai) of fertilizers, a high grain yield is formed under the following conditions [1-3, 11,
14, 17]:

1) A heavy vyield of grain of medium-growth varieties with narrow vertically arranged leaves
(Kuban 3, Krasnodar 424, Dubovsky 129) is formed in highly productive crops, with a density of rice
standing on shoots of 320-400 pcs/m’, before harvesting - 250-350 pes/m”, with a food area of one plant
22-30 cm’, in the period of sweeping out - 25-38 cm’. In such agrocenosis , the number of productive
stems is 550-650 pcs / m2, or 5.5-6.5 million panicles per hectare.

2) A high grain vield in medium-sized, large-leaved varicties (Marzhan, Aral 202, Togusken 1) is
formed on highly productive crops, with a density of standing of 280-350 pcs / m2, before harvesting
220-250 pes/m”, with 460-380 pes./m” of productive stalks, or 4.6-5.8 million panicles per hectare.

3) Heavy yield of low verieties with large and wide leaves (Estuary) and rice samples (ECM)is
ensured at a standing density of 280-380 pcs/m®, before harvesting 220-310 pes/m®, with formations 550-
650 pes/m® of productive stems, or 5.5-6.5 million panicles. We called the above-mentioned crops of rice
varieties, differing in height and architecture, as high-yielding agrocenosis [1-3, 11]. Those crops of low-
and medium-growth varieties and rice samples are representative of specific agrocenosis . Indicators of
these agrocenosis can be preliminary morphophysiological criteria (indicators) when creating models of
future productive rice varicties and this should be taken into account when developing varietal
technologies for their cultivation [1-3, 11].

F. K. Meneyora
Kazak MEMJICKETTIK KbI3Aap MEAATOTHKANBIK YHHBEPCHTETI, AnMarer, Kazakcran

THIHAMTKBIIITAP JO3ACBIHA BAHJTAHBICTHI
KYPIII COPTTAPHI ATPOIIEHO3BIHBIH )KOHE 19H OHIMIHIH KAJIBIIITACYBI

Annoranms. Buikriri »oHC apXUTCKTOHHKACHI OOHBIHINA AWBIPMAIIBLIBIFRL Oap Kypill yariiepi MCH COpTTa-
PBIHBIH YKOFApBI TOH OHIMIHIH KAJIBIITACYBIHA arPOICHO3JAFI 6CIMIIKTED THIFBI3IBLIBIFEI MCH ETICTIKTETI MAaCaKThl
cabakTap CaHBIHBIH €Jeyi acepi 0ap. Aranm aiitkanzma, onruMmansabl arpodor (N180P120 kr/ra) karmaiibiHaa eH
JKOFAPHI IOH OHIMI TOMCHICTI JKaraaiaapaa Kamsimracaasr 1) Opra 00iibl, sKiHIMIKS, TiK KAMBIPAKTHI KYPill COPTT-
aperabIH (KyOans 3, KpacHonapekutii 424, Jly6osckuit 129) eH sKOFapbl T1oH 6HIMI CEOLTEH TYKbIMHAH OHII NIBIKKAH
ecimMmikrep causr 320-400 I[aHa/MZ, opy anmbmHaa 250-350 naHa/M> OOJBIN, TYKBIMHAH OMCTIKI OHIN IIBIKKAH
OCKIHIEPIiH KOPEkTeHy amaHsl 22-30 cM’, MacakraHy Kesimae 25-38 cM’ GonFaHma Kamemmracamel. MyHmait
arpolcHO3Iarbl OHIMII (MACAKTHI) CAabAKTApABIH Cambl 550-650 1aHa/M°, HeMece TeKTaphiHA 5,5-6,5 MIH. MAcak.
2) Opra Ooiinsl, ipi xamslpakTsl Kypimr yarizepi (4-15, K3POC 356, KeI3pmopauHCKHH 5) MEH COPTTAPBIHBIH
(Map>xan, Apan 202, TyrickeH 1) eH »KOFapbl A9H OHIMI €TICTIKTETi 6CIMAIKTED THIFBI3ABLIBIFGI OHII IIBIKKAH KE37C
280- 350 mama/M°, opy ammeiHma- 220-250 nama/M°, eHiMmi cabakrap camel 460-580 maHa/M°, HeMece TeKTaphIHA
4,6-5,8 MurH. MacakThl cabakTap OoJFaHOA KambImTacamgbel 3) Ajaca OOMIBL, ipi >KAmbIPAKTHI COPTHIHBIH (JImMaH)
JKOFAPBI IOH OHIMI CTICTIKTCTI 6CIMIOIKTEP THIFBI3ABLIBIFE OHIM IMBIKKAH Ke3me 280-380 /:[aHa/MZ, opy anaabiHaa 220-
310 nana/m’, eximai cabakrap carsl 550-650 naHa/M”, HeMece TeKTaphIHA 5,5-6,5 MIIH. MACaKThi cabaxkTap 6OIFaHaa
KaJbINTaca bl

Tyiiin ce3aep; Kypim, COPT, arpolcHO3 KYPBIIBIMBIHA THIHAMTKBIITAP ocepl, THIHAWT-KBINTApP J03aCHIHA
6aliIaHBICTHI KYPIII COPTTAPbI JOH OHIMIHIH KYPaIyblL

I'. K. Meaeyora
Kazaxckuii rocyJapcTBEHHBIN JKCHCKUH NeJarormuecKuil yHuBepcureT, Amvarsl, Kazaxcran

®OPMHUPOBAHHE ATPOIIEHO30B COPTOB PHCA U YPOKANHOCTD 3EPHA
B3ABUCHUMOCTH OT 103bl YIOBPEHUA

Annorauus. Ha (opMupoBaHue BEICOKOTO YPOXKas 3€pHA Y COPTOB H 00pa3LoB PHUCA, PA3IHYAOLINECS MO BbI-
COTE M QDPXMTCKTOHHUKE, OKA3BIBAKOT CYHMICCTBCHHOE BIMAHUC TYCTOTA CTOSHHA PACTCHHH B aTPOLCHO3AX, KOTHICCTBO
MPOAYKTHBHBIX cTeOnel. Tak, mpu BHeceHHH onTuMansHOH 10361 (N180P120 kr/ra 1.8.) ya0OpeHUil BHICOKUH yPO-
JKal 3epHA (POPMHPYETCS B CICAYIONMX YCIOBIIX: 1) BrIcOKuit yporkali 3epHa CPeXHEPOCTBIX, C Y3KHM, BEPTHKAIb-
HBIM pacnonoxeHueM nuctbeB (Kybauw 3, KpacHomapckuit 424, Jlybosckuii 129) obpasyercss Ha BBICOKOIPOAYK-
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THBHBIX TOCEBAX, MPH TYCTOTE CTOSHHA PHCA MO BCXomaM 320-400 mr/M°, mepen yGopkoit -250-350 mr/v’, mpu
IJIOIIAAM MUTAHU OJHOTO pacTteHus 22-30 CM2, B MEPHOJ BbIMETHIBAHUS — 25-38 cM”. B Takux arpoLeHO3axX KOJIH-
4eCTBO MPOJIYKTHBHBIX CTeOIel paBeH 550-650 mT/M°, WM HA TekTape 5,5-6,5 MiIH. MeTeoK. 2) Bricokmit ypoxkait
3€pHA ¥ CPETHEPOCIHBIX, KPYIHOINCTHRIX copros (Mapskan, Apan 202, ToryckeH 1) dopMupyercs Ha BBICOKOIIPO-
JYKTHBHBIX TIOCEBAX, TIPH TYCTOTE cTosHmA 280-350 mr/M°, Tlepe yoopkoit — 220-250 mt/M°, IpH KomH4ecTBe 460-
580 mT/M® MPOAYKTHBHBIX cTeOmel, umm 4,6-5.8 MIH. METETOK HA TekTape. 3) YV HH3KOPOCHEIX, C KPYIHBIMH H
IMMPOKUMH JTHCThIMH cOpToB (JImMman) u 00paszuos puca (ECM) BICOKHI yposkaii 3¢pHA POPMUPYETCSA PH TYCTOTE
cTosHms 280-380 mr/M°, mepen ybopkoit — 220-310 mr/M°, mpu o6pasoBaHmii 550-650 mT/M® MPOTYKTHBHBIX
crebneit, wu 5,5-6,5 MIH. MCTEJIOK.

KimioueBbie ciioBa: puc, copra, BIISIHHC YIOOPEHHH HA CTPYKTYPY arpolicHo3a, (JopMHPOBAHHE YpOXkast COp-
TOB PHCA B 3aBUCHMOCTH OT 103 YIOOPEHHH.
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