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Abstract. The main agrochemical indicators of the experimental field in the Lankaran-
Astara region having dark gray soils have been presented in the article. The results of the analysis
showed that the pH in the tillage layer of the experimental field is 6.12-5.87, in the lower layers,
this figure ranged from 5.98 to 6.20.That is, the area has a weakly acidic property. There is no
carbonation here as the pH of the experimental field soils is below 6.5. The experimental lands in
the Lankaran-Astara region are considered to be of good quality. Because the amount of humus is
3.03-3.14 % in the tillage layer, and 1.63-1.73 % and 1.05-1.06 % in the lower layers. At a depth of
0-30 cm of the analyzed soils, the amount of mobile phosphorus (P20s) varied on average from
30.9 to 34.1 mg per 1 kg of soil, and the exchangeable potassium varied between 317 and 327 mg.
The field is moderately supplied with mobile phosphorus and exchangeable potassium. The key
causesof the change in the biomorpholoical indicators and yield structural elements of the rice
variety "Hashimi" depending on the cultivation factors have been given. Experiments with the
“Hashimi” rice variety in the dark-gray soils of the Lankaran-Astara region showed that the
biomorhpoiogical indicators and yield structural elements of the plant changed depending on the
planting time, and seedling and fertilizer rates. The results obtained with variants planted in the
1stand third decade of May were slightly different. The highest indicator were obtained in the first
decade of May, at the rate of 1.7 million seedlings per hectare and nutrition condition N 120PgoKso.
A high correlation between the yield structural elements of unfertilized variants has been
detected.
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INTRODUCTION [5, 6]. Especially in developing countries

Which is a major staple food for most  nitrogen (N) application to agricultural
people on earth and provides more land has increased steeply in recent
calories for human consumption than any decades and will continue to increase to

other cereal crop, one of major agricultural meet growing food production
commodities is rice [1]. Rice is one of the requirements [7].
most important and sustainable foods for High temperatures disrupt dry

more than half of the world population [2]. matter production, reduce the size of rice
Due to population growth and improved grains, adversely affect grain filling, and
quality of life, the demand for food will result in reduced grain yields [8, 9].
increase by about 50 % or more in 2030 Previous studies have shown that plant
and twofold in 2050 [3]. That global rice density has a significant effect on
production will need to increase by productivity and nitrogen accumulation in
approximately 8-10 million Mg per year or rice and other cereals [10].

by an annual yield of 1.2-1.5 % in the That increasing rice production
coming decades to meet forecasted food corresponds Of particular concern is with
needs, it is estimated [4]. an increasing demand for water. Which is

Nitrogen fertilizers are widely used approximately 2-3 times greater than the
by farmers to achieve ideal productivity ~water footprints of other cereal crops, such
but crop density regulation is often as wheat or maize, current estimates show
overlooked. In China, only in the Jiangsu that an average of 3000-5000 liters of
Province, large amounts of water is needed for the production of one
N,approximately 550 kg N per hectare, Kkilogram of rice [11].
were applied for rice cultivation, in a year
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According to researchers, the need
for water during the growing season of
rice is determined by the physical and
chemical properties of the soil and the va-
riety of rice [12].

The increasing scarcity of water
threatens the sustainability of food pro-
duction from irrigated agriculture, world-
wide [13, 14].

On earth phosphorus is an essential
macronutrient for all life. There is increas-
ing evidence that the P pool changes its
abundance, composition and bioavailabil-
ity during soil development in natural and
agricultural ecosystems in soil [15-19].

[t should be noted that the planting
time, seeding rates, and nutrition
conditions of seedlings related to the
technology of rice cultivation in the
Lankaran-Astara region have not been
studied in detail yet.

The researchaimed to develop the
cultivation = methods following the
biological characteristics of rice varieties.

Purpose of the research. Experiments
on “Hashimi” variety have been conducted
in the field of “Janub Agro” located in the
Lankaran region. The main purpose of our
research was the development of
cultivation methods that would meet the
biological  characteristics “Hashimi”
variety of rice in the Lankaran-Astara
region and ensure high yield.

MATERIALS AND METHODS

The research was conducted in 2015
-2016 and 2016-2017 on dark-gray soils of
the Lankaran region.A three-factor
(2x3x3) field experiment for the study of
the main cultivation methods of rice
varieties in the Lankaran-Astara region is
presented in the following scheme:

The first factor: Planting time of rice
seedlings.

The first decade of May; 2)The third
decade of May.

The second factor:
conditions.

Unfertilized soil; 2)Fertilized with
NooPs0K4o; 3)Fertilized with N120PgoKso

Nutrition
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The third factor: The rate of seedlings
to be planted per hectare (million)

1.0, 2)1.7; 3)2.5.

The field experiments were carried
out in 4 replication and the rice seedlings
were planted in plots with 54 m? area.
There are several advantages to growing
rice using seedlings: cultivation of the soil
becomes more intensive; it facilitates the
control of weeds and pests and also
improves the development of the root
system of the rice plant, and tillering.

Every year, soil samples were taken
following the methodology [20] to
determine the agrochemical parameters of
the experimental area without organic and
mineral fertilizersbefore sowing and
analyzed in the Laboratory of Soil and
Plant Analysis of the Research Institute of
Crop Husbandry.

Soil analysis: pH of an aqueous
solution determined by pH meter;
Calcium carbonate (CaCO3) - in calcimeters
by the Schebler method; Total humus - by
L.V. Tyurin method; Total nitrogen (N) - by
Kjeldahl method; Easily hydrolyzed
nitrogen - by LV. Tyurin and Kononova
method; mobile phosphorus (P20s),
soluble in 1 % ammonium carbonate - by
Machigin method; exchangeable
potassium (Kz20), soluble in 1 %
ammonium carbonate [(NH4):C03] in a
flame photometer [21]. Biomorpholoical
indicators and yield structural elements
[22].

RESULTS AND DiSCUSSION

Results of the soil analysis of
experimental field showed that in the
samples taken at a depth of 0-30 cm, the
pH varied within the range of 6.12-5.87,
and at a depth of 30-60 cm within the
range 5.98-6.20. Thus, considering that pH
within the range of 5.5 and 6.5 is weakly
acidic so the area has a weak acidic
property.

There is no carbonate in the
examined soil, and there is generally no
carbonate in areas with a pH below 6.5.
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Depending on the depthof the
analyzed soil, total humus changed
diferently. Thus, the average amount of
total humus was 3.03-3.14 % (3.045-
3.157), at a depth of 30-60 cm, it was1.63-
1.73 % (1.618-1.751), while at a depth of
60-90 cm,it was equal to 1.05 %. Such soils
are considered to be of high quality.

At a depth of 0-30 cm, total nitrogen
changed on average 0.217-0.220 % and
gradually decreased in the lower layers.

At a depth of 0-30 cm of the
analyzed soils, the amount of mobile
phosphorus (P20s) varied on average from
30.9 to 34.1 mg per 1 kg of soil, and the
exchangeable potassium varied between
317 and 327 mg. At a depth of 30-60 cm,

Table 1 - Biomorpholoical
variety in 2015-2016 and 2016-2017 vegetation periods

mobile phosphorus was equal to 21.8-
25.1 mg.Thus, the area is moderately
supplied with mobile phosphorus and
exchangeable potassium.
According to the
biomorpholoical indicators and yield
structural elements study, plantheight
was chaned within the range of 117.0-
127.4 cm at the rate of 1 million seedlings,
panicle length was equal to 22.4-25.5 cm,
the number of grains per panicle changed
within the range of 86.8 and 115.0, weight
of grainsper panicle was chaned within the
range of 2.0-2.1 g, and 1000 grain weight
was chaned within the range of 24.6-26.0 g
in the control plants of the Hashimi variety
during the 1st decade of May (figurel).

results of

indicators and yield structural elements of the Hashimi

Plan- Seed- Fertilizer Plant Panicle Number of Grain 1000
ting lings rate, kg/ha | height, cm length, grains per | weight grain
time of per cm panicle per weight, g

seed- hectare, panicle,

lings min g

Control 117.0-127.4 | 22.4-25.5 | 115.0-86.8 | 2.0-2.1 | 24.6-26.0
1.0 NooPsoKao | 124.0-133.2 | 29.2-26.6 | 127.3-89.7 | 3.0-2.3 | 26.4-26.4
N120PgoKeo | 127.5-135.4 | 31.2-28.7 | 129.3-92.3 | 3.4-2.4 | 27.6-27.6
;l;llsi Control 121.8-130.8 | 25.0-26.7 | 117.8-89.6 | 1.8-2.4 | 25.8-25.3
decade 1.7 NooPeoKso | 130.3-135.4 | 33.0-26.8 | 135.2-91.1 | 2.7-2.5 | 27.8-26.0
of May Ni20PsoKeo | 132.8-137.2 | 34.5-29.9 | 135.8-94.7 | 3.2-2.7 | 29.0-26.8
Control 120.2-126.1 | 23.8-25.3 | 115.4-83.7 | 1.5-2.0 | 23.8-25.0
2.5 NooPeoKao | 127.2-129.9 | 30.8-249 | 131.5-87.8 | 2.2-2.2 | 25.6-25.5
N120PgoKeo | 130.2-135.0 | 32.4-28.0 | 132.8-91.8 | 2.4-2.3 | 26.8-26.2
Control 115.2-125.2 | 22.0-25.0 | 112.4-85.0 | 1.8-1.9 | 24.4-25.4
1.0 NooPsoKao | 123.2-128.8 | 28.8-25.2 | 125.2-87.0 | 2.6-2.1 | 25.8-25.2
The Ni20PsoKeo | 125.6-130.8 | 30.8-27.0 | 128.2-90.2 | 3.2-2.2 | 26.4-26.4
third Control 119.0-128.0 | 24.8-25.7 | 116.8-86.9 | 1.6-2.1 | 25.2-24.9
decade 17 NooPsoKao | 129.0-131.1 | 32.2-26.0 | 131.8-88.2 | 2.3-2.3 | 27.0-25.0
of May Ni20PsoKeo | 131.2-133.6 | 34.2-27.5 | 133.6-91.8 | 3.0-2.5 | 28.2-25.5
Control 117.4-124.1 | 24.6-24.0 | 114.4-82.2 | 1.4-1.8 | 23.2-24.4
2.5 NooPsoKao | 126.4-129.0 | 30.6-23.6 | 128.6-84.4 | 2.0-1.9 | 24.2-24.6
N120PsoKeo | 127.8-133.7 | 33.0-25.8 | 130.8-89.0 | 2.6-2.0 | 24.2-24.8
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At the rate of 1.7 million seedlings,
plant height was changed within the range
of 121.8-130.8 cm, panicle length varied
between 25.0 and 26.7 cm, number of
grains per panicle was 117.8-89.6, weight
of grains per panicle was equal to 1.8-2.4 g,
and 1000 grain weight was 25.8-25.3 g.
When the seedling rate increased to 2.5
million, the structural indicators of the

plant were, respectively, 120.2-126.1 cm,
23.8-25.3 cm, 115.4-83.7, 1.5-2.0 gand
23.8-25.0 g.

The yield structural elements of
plants in unfertilized variant were lower in
crops planted in the 3rd decade of May
compared to those planted in the 1st
decade of May (table 1, Figure 2).
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Figure 1 - Biomorpholoical indicators and yield structural elements of the Hashimi
variety in unfertilized variant variety planted in the 1st decade of May
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Figure 2 - Biomorpholoical indicators and yield structural elements of the Hashimi
variety planted in the 3rd decade of May

Similar patterns were observed in
fertilized variants during research
conducted in the Lankaran-Astara region.
Thus, when planting was performed in the
1st decade of May, using the nutrition
condition withNooPsoKaoat the rate of 1.0
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million seedlings, plant height was
changed within the range of 124.0-
133.2 cm, panicle length varied between
29.2-26.6 cm, number of grains per
panicle was changed between 127.3-89.7,
weight of grains per panicle was changed
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within the range of 3.0-2.3 g, and 1000
grain weight was changed within the
range of 26.4 g. At the rate of 1.7 million
seedlings, these indicators were,
respectively, 130.3-135.4 cm, 33.0-26.8 cm,
135.2-91.1, 2.7-25 g and 27.8-26.0 g.
When the seedling rate increased from 1.7
mln to 2.5 mln, plant height was changed
within the range of 127.2-129.9 cm,panicle
length was varied between 30.8-24.9 cm,
number of grains per panicle was changed
within the range of 131.5-87.8, weight of
grains per panicle was changed within the
range of 3.0-2.3 g, and 1000 grain weight
was equal to 26.4 g.

The results obtained with variants
planted in the third decade of May were
slightly different. At the nutrition condition
NooPsoK4o and at the rate of 1.0 million

Table 2 - Correlation between
elements in the unfertilized variants

biomorhpoiogical indicators

seedlings, plant height was changed within
the range of 123.2-128.8 cm, panicle length
varied between 28.8-25.2 cm, number of
grains per panicle was changed within the
range of 125.2-87.0, the weight of grains per
panicle was changed within the range of 2.6-
2.1 g, and 1000 grain weight was changed
within the range of 25.8-25.2 g. Whereas, at
the rate of 1.7 million seedlings, these
indicators were found to be varied between
129.0-131.1 cm, 32.2-26.0 cm, 125.2-88.2,
2.3 g, 27.0-25.0 g, respectively.At the rate of
2.5 million seedlings, these parameters
ranged as follows: 126.4-129.0 cm, 30.6-
23.6 cm, 128.6-84.4, 2.0-1.9g, 24.2-24.6g,
respectively (figure-1). Similar results were
obtained at the nutrition condition N,0PgoKeo
(table 1).

and yield structural

Plant Weight | Weight Tille- Panicle | Weight Num- Num- 1000
height, of a of ring length,c | of grains | ber of berof | Grain
Indices cm shrub, grains coeffi- m per grains single weig
g per cient panicle, per panicles ht,
shrub g g panicle g
Plant 1
height, cm
Weight of a 0.623" 1
shrub,g
Weight of
grains per 0.657" 0.984™ 1
shrub g,
Tillering 1 765+ | 0840+ | 0.847" 1
coefficient
Panicle '} o743+ | 0.948" | 0944 | 0.791" 1
length, Cm
Weight of
grains per | 0.652" 0.902" 0.900” | 0.907* | 0.803™ 1
panicle, g
Number of
grains per | 0.608" 0.986™ 0.968™ | 0.794™ | 0.972" 0.850™ 1
panicle
Number of
single 0.598" 0.992" 0.976™ | 0.805™ | 0.942" 0.908" 0.985™ 1
panicles
1000 grain . . . . R . . .
weight, g 0.630 0.991 0.991 0.877 0.931 0.915 0.971 0.980 1

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).
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As seen from the table 2, there is a biomorhpoiogical indicators and yield
high correlation between the bio- structural elements of the plant changed
morhpological indicators and yield depending on the planting time, and
structural elements of the Hashimi rice seedlingand fertilizer rates.
variety in the unfertilized variants. The highest indicator were obtained

CONCLUSION in the first decade of May, at the rate of 1.7

Experiments with the “Hashimi” rice million seedlings per hectare and nutrition
variety in the dark-gray soils of the condition Ni20PgoKseo.
Lankaran-Astara region showed that the
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TYWUIH
T.A. Ucnam3age!

OH/IEY ®AKTOPJIAPbIHbIH, KYPIII OHIMIIITTHIH, K¥PBIJIBIM/IbIK,
3JIEMEHTTEPIHE oCEPI
1E2iHwiNIK WapyawsbLabIFsl FoblablMUu-3epmmey uHcmumymol, A31098, [lupwazu
ayblabl, No2 coexos, 93ipbatixcaH, e-mail: islamzade @yahoo.com

Makanasa JleHkopaH-AcTapuH alMaFblHbIH, TaXipube TaHAObIHBIH KYHTipT-Ccyp
TOINbIPpAKTapPbIHAA KYPTIi3iJIreH Herisri arpoXUMUSAJIBIK 3epTTeyJiep HoTUXKeJepi KeJTipilreH.
3epTTesIeTiH y4YacKe TOMNBbIPAFbIHbIH arpoOXUMUSJIBIK, KepCeTKillTepiH Taajay HaTHXesepi
TomnbIpak y/arizepiageri pH aJici3 Kpiukpl1 ekeHin kepcetTi, 0-30 cM TepeHAikTe 6,12-5,87 xaHe
30-60 cm TepeHzikTe 5,98 - 6,20 apaJbIFbIHAA aybITKUAbL 3epTTeJreH TONbIpaKTapaa
KapOoHAaTTap KOK, KYHapJibl, )KbIPThLJIY KabaTbIHAAFbl Kapauipik Mesmepi opra ecemnmnen 3,03-
3,14 %-pan (3,045-3,157), 30-60 cm TepengikTe 1,63-1,73 %-ra feitin aypiTKu b (1,618-1,751),
as 60-90 cM TepeHgikTe o1 1,05 % Kypaiabl (1033-1065). XKelmxbiMasnbl GochopiblH MeJlepi
(P20s) 1 kr Tombipakka opTa ecenneH 30,9 - gaH 34,1 Mr-fa JeiliH, ajq ajamacnanbl KaJauizig
MeJiepi 317-aeH 327 mr-ra Jeitin. Toxxipube KxyMbIcTapbl 3epTTeNeTiH alMaKTbhIH KYHTipT-cyp
TOMNBbIpAKTApbIHAA «XalIMMHU» Kypill cypmbIMeH Kypridiigi. OHzmey aficTepiHe 6GalJIaHBICTBI
«XamuMu» Kypill CyprbIHBIH, KYPbLIBIMABIK 3JI€EMEHTTEPiHIH 63repyiHiH Herisri ¢akTopsiapsl
aHbIKTanApl. Kypill JakblIBIHBIH KYpBLIBIMABIK NapaMeTpJiepi ery MepsiMiHe, KelleTTepre
»K9He ThIHANUTKbILI HOpMaJlapblHa 6alJIaHbICThl ©3repreHi aHbIKTaAAbl. MaMbIpAbIH 1-11i xoHe
3-1i OHKYHJAITIHE 0MbIPFbI3bLAFAH KYpiW HYCKA/AAPbIHbIH 3ePTTey Hamudceaepi oepinreH. Ex
YKOFapbl KOPCETKILITEP MaMbIp albIHbIH 6ipiHili OHKYHZIriHAe N120PsoKeo KOpekTik pexxuminge,
rektapblHa ceby Mesimepi 1,7 MJH/#aHafaH ajblHAbL. THIHAUTKBIIITAD KOJIJAaHbLIMaFaH
HYCKaZla OHIMHIH KypbUIBIMABIK 3JIeMEeHTTepi MeH TONbIpaK-KJWMATThIK >KaFjanaap
apacbIH/aFbl )KOFapbl KOPPeSLHUAJIbIK 0alJaHbIC aHBIKTAJ/IbI.

TyliiHOi ce3dep: TonbIpaK, 6CiMJIK, a30T, OHIMAJIIK, KYpiLLL.
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PE3IOME
T.A. Ucnamsagel

BJIMAHUE ®AKTOPOB OBPABOTKHW HA CTPYKTYPHBIE 3JIEMEHTbI YPOXKAUHOCTHU
PUCA

1HayuyHo-uccaedosameabCckull UHcmumym 3emaedenus, A31098, nocesok [Mupwazu,
y y
Coexo3 2, A3epbaiidxcaH, e-mail: islamzade@yahoo.com

B cTaTbhe npejcTaB/ieHbl OCHOBHble arpoxXMMHYeCcKHe HCCe[j0BaHMs, NMPOBOJHUMblE Ha
TEMHO-CEpPbIX IMOYBax ONBITHOro moJis JIeHKOpPaHCKO-ACTapUHCKOM pervoHa. Pe3yJsbTaThbl
aHaJ/iM3a arpoXMMUYECKUX [OKasaTeJsiell MOYBbI UCCJAeAyeMOro Vy4acTKa Nokasaid, yTo pH B
npo6ax MOYBLI UMeET CJIabyI0 KUCIOTHOCTb, KoyiebJeTcs B peaesax 6,12-5,87 Ha rayoune 0-30
cM ¥ Ha ray6bude 30-60 cm - B mpegenax 5,98-6,20. MccieoBaHHBIE TIOYBBI HE COZEPIKAT
KapOOHATOB, IJIOZOPOAHBI, KOJUYECTBO TyMyca B MAaXOTHOM CJIO€ B CpeJHEM BapbUPYeTCHA OT
3,03-3,14 % (3,045-3,157), Ha riiy6uHe 30-60 cm 1,63-1,73 % (1,618-1,751), u Ha ray6une 60-90
cM coctasaseT 1,05 % (1,033-1,065). KosmmyectBo nopasuxkHoro pocdopa (P20s) konebsetcsa B
cpeanem ot 30,9 o 34,1 Mr Ha 1 Kr Mo4Bbl, a 06MEeHHOT0 KaJius - oT 317 g0 327 Mr. B onbiTax
NpPOBeZIeHbl PAbOTHI HA TEMHO-CEPBIX IOYBAX UCCJIEAYyEeMOT0 PErnoHa C COPTOM puca «XalluMHU».
BoisiBJIeHBI OCHOBHBIe GAKTOPbI U3MEHEHHS CTPYKTYPHBIX 3JIEMEHTOB COPTa puca «XalUlUMHU» B
3aBUCUMOCTH OT NMPUEMOB 06PabOTKU. YCTAHOBJIEHO, YTO CTPYKTYpPHbIE apaMeTPhl KyJIbTYpPbl
puca MeHsJIUCb B 3aBUCUMOCTH OT CpoKa IOCeBa, paccaibl U HOpPM yAo0OpeHHuil.
[IpencTaBJiieHbl pe3y1bmamubl UCCAeLOBaHUN sapuaHmoeg nocadku puca B 1-¥ U 3-i fekaje Mas.
CaMble BbICOKME TOKa3aTesd ObLIM MOJy4eHbl Ha IOCeBaxX B NMepPBOM JeKajde Mas NMPU HOpMe
BbIceBa 1,7 MJIH/LIT. paccafbl Ha rekTap B pexxuMe nuTaHusi Ni120PgoKeo. BbisiBiieHa Bbicokast
KOpPpEeJSIIIMOHHAs 3aBUCHMOCTb MEXAY CTPYKTYPHBIMH 3JIEMEHTAMH YpoXKas W MOYBEHHO-
KJIMMaTUYECKUMU YCJOBUSAMU Ha BapUaHTe 6e3 MpUMeHeHUs yA06peHUH.

Katouesnle ca108a: IOYBA, pacTeHUE, a30T, YPOKAUHOCTD, PHUC.
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