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Abstract. Soybean also increases soil fertility by absorbing atmospheric nitrogen through its
roots. The purpose in conducting research is to increase the fertility of irrigated gray-brown
(chestnut) soils in the Ganja—Kazakh region. It consists of determining the optimal sowing time,
sowing scheme, and fertilizer norms that ensure water absorption for ensuring high quality. Field
experiments were conducted in 2013-2015 on the basis of the central experimental base of
the Azerbaijan Scientific-Research Cotton Institute on irrigated gray-brown (chestnut) soils. Field
experiments were carried out in 3 single rows with soybean variety Umanskaya 1, sowing was
carried out on April 1-5, April 10-15, and April 20—25. With a total area of 54.0 m? (30x1.80 m) for
each variant, 20, 30, and 60 kg of germinating seeds per hectare were sown in 3 sowing schemes of
45%x5 cm, 45x10 cm, and 45x15 cm. Phenological observations were made on 25 plants, and
agrotechnical measures were carried out in accordance with the rules adopted for the region. Thus,
nutrient content, sowing time, and manure fertilizer norms have a significant effect on soybean
height. When the optimal sowing period of soybeans was carried out on April 10-15, in all three
sowing schemes, the plant height increased compared to early and late sowing (April 1-5 and 20—
25) in all variants. The best results were obtained in the variant of manure 10 t/ha + NgoPgoKgo, the
reduced and increased norms of mineral fertilizers did not affect the soybean length much.

Annomayus. Cost yBeIUYMBaeT IUIONOPOJME MOYBBI, MOIIOMIas atMoc(epHbIi a30T CBOUMHU
KOpHAMHU. []env nposedenus uccredoanuti — TMOBBIILIEHUE TUIOOPOAMS OPOIIAEMBIX Cepo-OypbIX
(xamtaHoBbIX) mouB [sHmKka-Kasaxckoro paiiona. OCHOBHbIE 3aJayd — 3TO ONpPEIENIECHUE
ONTHMAJIBLHOTO BPEMEHHU I1OCEBA, CXEMBI [TOCEBA U HOPM yn00peHuid. [ToseBbie OnbITH MPOBOAUIUCH
B 2013-2015 romax Ha ©0a3e LEHTpaJbHOW OMNBITHOM O0a3bl A3epOalPKaHCKOrO Hay4yHO-
MCCIIEIOBATEIbCKOTO MHCTUTYTa XJIONKa Ha OpOUIAeMBIX Cepo-OyphIX (KAalITaHOBBIX) MOYBaX.
[ToneBble OMBITHI MPOBOAWIM B 3-X OAHOPSIHBIX psAax C COPTOM COM YMaHcKas 1, moces
npoBomwn 1-5 anpens, 10—15 anpens u 20-25 anpens. [Ipu obmieit momaau 54,0 M (30x1,80 m)
JUI KaXJ0ro BapuaHTa 6bu10 nocestHo 20, 30 u 60 Kr nmpopocHIMx ceMsH Ha reKTap 1o 3 cxemam
nmoceBa 45%x5 cMm, 45%10 cm u 45%15 cMm. DeHonmormyeckue HAONMIOACHUS MPOBOAMIMCH Ha
25 pacTeHUsIX, arpOTEXHUYECKHE MEpPONPHUSATHS TPOBOAMINCH B COOTBETCTBUM C TIPaBUIIAMH,
MPUHATBIMU U1 obnacTu. Takum oOpa3om, copepkaHHe MUTATENbHBIX BEIIECTB, BpeMs MOCEBa U
HOPMBI y10OpeHMI HaBO3a OKa3bIBAIOT 3HAYUTENHHOE BIUSHHE Ha BHICOTY cou. IIpu mpoBeneHun
ONITUMAJIBHOTO cpoka noceBa cou 10—15 ampens Bo Bcex Tpex cxeMmax IOCEBA BBICOTA PacTEHUN
yBEJIMYUBAJIach MO CPaBHEHUIO C paHHUM M Mo31HUM moceBoM (1-5 u 20-25 ampens) Bo Bcex
BapuaHTax. Hawmmyumme pesynpTarsl moiydeHbl B BapuanTe HaBo3a 10 T/ra + NgoPgoKaep,
MOHMKEHHAs! M TOBBIIICHHAs HOPMbl MUHEPAIbHBIX yIOOpEHHH HE CHUJIbHO MOBIMSAIM Ha JJTUHY
COH.
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Soybean has been cultivated since ancient times and is considered to be a high-protein oily
plant in the world. It is widely used in medicine, as food, technical, feed. There is no other plant in
the world that is equal to it due to its rich composition of nutrients and its multi-purpose use.
Therefore, this plant is cultivated on all continents of the planet. Production is growing every year.
After wheat, rice and corn, soybean is in the 4th place. Soybean also increases soil fertility by
absorbing atmospheric nitrogen through its roots. Soybean is a very profitable, economically,
ecologically and agronomical very useful plant [3].

Soybean cultivation is also of great agro-technical importance. Like other legumes, the tuber
bacteria that live at the root of this plant have the ability to assimilate atmospheric nitrogen.
Soybean absorbs 70% of its nitrogen needs from the atmosphere. By improving the nitrogen
balance of soybean in the next crop, it is possible to save 30-40% on nitrogen fertilizers, so it is
considered the best predecessor crop, especially in cereals [2, 4].

The productivity of soybean depends on many factors, such as optimization of nutrition,
stimulation of growth and development, use of plant nutrients from fertilizers and soil, and
increasing the plant's resistance to environmental factors [7].

It has been found that in moderately cultivated soils, it is possible to get a higher yield from
soybeans when the nutrient area per plant is 295 cm? [8].

When studying the effect of soybean sowing time on grain yield in the Amur region of Russia,
it was determined that the highest grain yield was 2.90 t / ha when sowing soybean variety Lydia on
19.05-20.05 [6].

During the study of the effect of new height regulators on soybeans, it was determined that the
plant height increased by 4-9 cm compared to the control, the number of beans increased by 5-12,
and the number of grains increased by 12-26 (from one plant). Protein yield per hectare is 116-170
kg, fat yield is 58-102 kg/ha, which is higher than the control [5].

Organic fertilizers have had an impact on both productivity and quality of soybean plant
grown on irrigated gray-meadow soils in Shirvan. In the given variants of Shirvan-2 compost, the
height increased up to 100 cm, it means that 28 cm compared to the control variant. Productivity
was 30.8 quintals or 10.6 quintals more than control. The weight of 1000 grains increased from 123
grams in the control variant to 150 grams in the given variant. Among the quality indicators, 37%
protein and 25% fat were in the seed, and 22% protein and 18% fat in the non-fertilized version [1].

Object and methodology of the research

Taking into account the importance of soybean plant in our country, our main goal in
conducting research is to increase the fertility of irrigated gray-brown (chestnut) soils in the Ganja-
Gazakh region. It consists of determining the optimal sowing time, sowing scheme and fertilizer
norms that ensure water absorption for ensure high quality. Field experiments were conducted in
2013-2015 on the basis of the central experimental base of the Azerbaijan Scientific-Research
Cotton Institute on irrigated gray-brown (chestnut) soils. Field experiments were carried out in 3
single rows with soybean variety Umanskaya 1, sowing was carried out on April 1-5, April 10-15
and April 20-25. With a total area of 54.0 m? (30x1.80 m) for each variant, 20, 30 and 60 kg of
germinating seeds per hectare were sown in 3 sowing schemes of 45x5 cm, 45x10 cm and 45x15
cm. 100% of manure, 70% of phosphorus and potassium are plowed in autumn, the remaining 30%
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of phosphorus and potassium are fed, alternate between branches at the branching stage, and
nitrogen is applied once. Phenological observations were made on 25 plants, and agro-technical
measures were carried out in accordance with the rules adopted for the region.

The amount of common and assimilated forms of nutrients was determined in mixed soil
samples taken from 0-30 30-60 and 60-100 cm layers to study the agrochemical properties of the
soils of the experimental area.

In the soil samples taken: in pH potentiometer, total humus according to I.V. Tyurin, absorbed
ammonia D.P. Konev, nitrate nitrogen Grandval-Lyaju, total nitrogen, total phosphorus K.E.
Ginzburg and G. M. Sheglov, motor phosphorus by B. P. Machigin method,the total potassium was
determined by Smith's method , and the exchange potassium was determined by P. B. Protasov's
method in a flaming photometer.

Analysis of soil samples shows that gray-brown (chestnut) soils are not highly supplied with
the assimilated forms of nitrogen, phosphorus and potassium. As can be seen from the table, the pH
in the aqueous solution was 7.8 in the 0-30 cm layer, and 8.4 in the 60-100 cm layer in the lower
layers. Total humus, nitrogen, phosphorus and potassium in a layer of 0-30 cm, respectively 2.15;
0.15; 0.13; is 2.39%. However, it gradually decreases to the lower in the 60-100 cm layers and
respectively 0.85; 0.06; 0.07; is 1.51%. Absorbed ammonia nitrogen 18.0-6.5; nitrate nitrogen 9.7-
2.6, motor phosphorus 15,8-4,5; exchangeable potassium fluctuates between 263.5-105.3 mg/kg.

The effect of sowing time and fertilizers on soybean height, depending on the food field, was
studied in 2013-2014 at the stage of 4-5 true leaves, budding-flowering and full ripening. Soybean
sowing was carried out during 3 sowings on April 1-5, 10-15 and 20-25, in 45x5, 45x10 and 45x15
cm sowing schemes and with different norms of mineral fertilizers on manure. The results of the
study are given in the Table.

Table.
EFFECT ON SOYBEAN HEIGHT OF SOWING TIME
AND FERTILIZER NORMS OF THE FEEDING AREA
© Fertilizer 4-5 true leaf Bud-flowering Full ripened
s norms = £ £ £ E & £ E ¢t
= o o Te] o o o] o o o]
2 5 % &5 B 03 5 8 03 &
n ~ < < ~ < < ~ < <
2018
Control (without 155 178 185 452 486 503 71,3 756 80,3
— fertilizer)
s Manure 10 t/ha (ground) 16,8 185 198 483 528 546 748 818 856
E Ground+N3oPgoK3o 183 205 215 535 585 605 8.3 885 931
- Ground +NgoPgoKso 205 228 243 586 655 686 836 952 1015
Ground +NgoP120Kgo 193 212 226 556 626 695 855 932 9872
Control (without 168 205 21,8 47,7 526 554 755 79,6 821
= fertilizer)
g Manure 10 t/ha (ground) 17,5 21,7 232 505 563 60,3 798 853 87,6
9 Ground +N3oPgoK3o 198 236 254 566 606 642 856 936 983
8' Ground +NgoPgoKeo 226 255 277 673 703 733 928 103,0 108,22
Ground +NgoP120Kgo 21,3 242 263 653 676 705 892 982 1053
= Control (without 134 152 180 431 458 472 67,2 712 752
&  fertilizer)
Y Manure 10 t/ha (ground) 14,8 17,2 192 452 483 505 70,3 746 805
8' Ground +N3oPgoKso 165 20,1 208 482 535 552 756 795 852

(®)
®

BY Tun nuyenzuu CC: Attribution 4.0 International (CC BY 4.0) 123


http://www.bulletennauki.com/

Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 7. Ne5. 2021

https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/66
Ground +NgoPgoKeo 182 223 237 532 612 642 802 862 934
Ground +NgoP1,0Kgg 174 210 225 502 583 603 786 835 901
2019
Control (without 16,5 18,6 19,7 46,8 505 523 725 78,3 82,5
_ fertilizer)
% Manure 10 t/ha (ground) 18,3 20,7 215 50,2 542 562 756 836 878
10 Ground +N3PgoKzg 205 221 238 556 60,3 623 835 91,7 975
- Ground +NgoPgoKseo 223 243 261 60,7 683 705 90,6 99,3 1058
Ground +NgoP120Kgg 21,2 233 248 573 642 676 868 942 100,1
Control (without 175 228 237 503 553 586 796 833 856
© fertilizer)
g Manure 10 t/ha (ground) 18,8 235 251 535 586 602 815 89,6 90,7
=) Ground +N3PgoKo 20,7 26,7 282 587 635 66,3 875 96,7 1015
é' Ground +NgoPgoKseo 235 283 301 705 783 8.3 983 1086 115,7
Ground +NgoP120Kgg 21,7 272 294 676 756 786 935 101,2 1082
Control (without 138 162 188 450 482 50,2 70,3 735 76,6
= fertilizer)
g Manure 10 t/ha (ground) 15,2 183 20,2 482 50,6 532 735 774 823
L‘NI’ Ground +N3PgK3g 183 21,7 225 532 562 583 772 852 906
< Ground +NgoPgoKeo 202 245 258 582 63,7 652 855 905 963
Ground +NgoP1,0Kgg 193 22,7 242 565 601 634 791 882 932

As can be seen from the table, when sowing on April 1-5, in the control (without fertilizer)
variant, the height of soybean plant was in 45 true leaf stage is 45x5 cm, in the sowing scheme 15.5-
16.5 cm, in 45x10 cm 17.8-18.6 cm, 18.5-19.7 cm in 45x15 cm and at full maturity, respectively;
71.3-72.5; 75.6-78.3 and 80.3-82.5 cm. In the 10 t/ha (ground) version of manure, these indicators
are 16.8-18.3; 18.5-20.7; 19.8-21.5 cm in 4-5 true leaf stages, respectively; and 74.8-75.6; 81.8-
83.6; 85.6-87.8 cm.at full maturity;

As a result of the application of different norms of mineral fertilizers together with manure,
the length of soybean was higher than the control and manure options of 10 t/ha. Thus, in the
variant of ground + N3oPsoKso in 4-5 true leaf stages 18.3-20.5 cm in 45x5 cm, 20.5-22.1 cm in
45x10 cm, 21.5-23.8 in 45x15 cm, at full maturity respectively;81.3-83.5, 88.5-91.7 and 93.1-97.5
cm, and the highest values are 20.5-22.3 cm in 45x5 cm and 22. 8-24.3 cm, in 45x10 cm and 24.3-
26.1 cm in 45x15 cm in 4-5 true leaf stages in the ground + NgoPgoKgo Variant. It was respectively
88.6-90.6; 95.2-99.3; 101.5-105.8 cm in full maturity. As the mineral fertilizer norms increased with
the soil (N90P120K90), the height decreased.

As can be seen from the table, when sowing on April 10-15, in the control (fertilizer-free)
variant, the height of the soybean plant in the stage of 4-5 true leaves is 45x5 cm, in the sowing
scheme 16.8-17.5 cm, in the 45x10 cm 20.5-22,8 cm, 21.8-23.7 cm in 45x15 cm and in full
maturity, respectively75.5-79.6; 79.6-83.3 and 82.1-85.6 cm. At 10 t/ha (ground) of manure, these
indicators are respectively 17.5-18.8; 21.7-23.5; 23.2-25.1 in 4-5 true leaf stages, and 79.8-81.5;
85.3-89.6; 87.6-90.7 cm in full maturity.

As a result of application of various norms of mineral fertilizers together with manure,
soybean height was higher than control and manure 10 t/ha variants. Thus, in the variant of ground
+ N3oPeoK3 in 4-5 true leaf stages 19.8-20.7 cm in 45x5 cm, 23.6-26.7 cm in 45x10 cm, 25.4-28.2
in 45x15 cm , full maturity respectively 85.6-87.5; 93,6-96,7 and 98,3-101,5 cm, and the highest
indicators are 22,6-23,5 cm in 45x5 cm, 25.5-28.3 cm in 45x10 cm, 27.7-30.1 cm in 45x15 cm in 4-
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5 true leaf stages in the ground + NgoPgooKgo Variant. In full maturity it was respectively 92.8-98.3;
103.0-108.6; 108.2-115.7 cm. As the mineral fertilizer rates increased with the soil, the height
decreased (NgoP120Kgp) as during the first sowing.

As can be seen from the table, when soybean was sown on April 20-25, in the appropriate
sowing schemes and fertilizer norms, the height decreased compared to the 1st and 2nd sowing
periods. This can be attributed to the late sowing. According to the stages of development, the
highest height of soybean was observed in all three sowing schemes and fertilizer norms in the
sowing carried out on April 10-15.

Conclusion

Thus, nutrient content, sowing time, and manure fertilizer norms have a significant effect on
soybean height. When the optimal sowing period of soybeans was carried out on April 10-15, in all
three sowing schemes, the plant height increased compared to early and late sowing (April 1-5 and
20-25) in all variants. The best results were obtained in the variant of manure 10 t/ha + NgoPgoKeo,
the height of the plant at the end of the vegetation was 17.3-18.7 cm in the sowing scheme 45x5 cm,
23.4-25.3 cm in the size 45x10 cm and 26.1-30.1 cm in 45x15 cm compared to the control variant
which had a significant impact on the formation of more leaf surfaces and branches, which in turn
had a significant effect on productivity. Along with the soil, the reduced and increased norms of
mineral fertilizers did not affect the soybean length much.
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