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Abstract: A further increase in cultivation is mainly due to increased productivity and reduced
losses due to various stress factors. Stress resistance is associated with the modification of the genetic
system of plant cells and, as a result, changes in the course of some physiological and biochemical
processes. In this regard, the collection of wheat germplasm, the analysis of their morphological,
genetic and physiological characteristics are of great scientific and practical significance.

Key words: Photosynthesis, leaf area, wheat, carotenoid, grain yield.

INTRODUCTION. Agriculture is one of the main sectors of economic development; constant
provision of food security to the population is one of the important tasks of each country (Meliev et
al., 2023). Wheat is a primary crop for global food safety. Modern cultivars must combine high yield
potential and grain quality with strong resistance to yellow rust and resilience to adverse
environmental conditions (Awais et al., 2025; Meliev et al., 2021 Lachaud et al., 2022). In the
selection of high-yielding varieties, the interaction of genotype and environment is the main reason
for differences in the yield of varieties in different conditions. Different genotypes respond differently
to the same conditions, and at the same time, the same genotype responds differently to different
environmental conditions (Torres et al.,, 2013; Baboeva et al., 2023). There is a decrease in wheat
yield due to high temperatures, especially during grain filling, and the period of formation of crop
components is shortens. Evaluation and identification of the wheat gene pool through the creation of
natural and artificial high temperature stress environments is required. Also, high temperature can be
useful in determining the main characteristics of wheat genotypes and selecting the desired genotypes
(Khan et al., 2022).

Proper phenotyping in breeding and its application in combination with molecular information
in the genetic process will improve breeding efficiency (Bernardo, 2008). In this case, the process of
indirect selection aimed at physiological traits is considered more effective than selection aimed at
productive traits (Sabri ef al, 2020).

Therefore, this study was undertaken to evaluate the differences in morphological and
physiological traits for increasing the yield of heat-tolerant and temperature-sensitive genotypes. The
purpose of the study is to identify key characteristics that may be useful in the selection and
development of climate-resistant wheat.

Results. The influence of the external environment on productivity. Based on the results of
the analysis of the yield of the samples, it was established that the average annual yield of the
collection samples was Yi = 66.9 c/ha, which is 3.9 c/ha higher than that of the standard variety
Krasnodar - 99 (the annual average is 63.0 c/ha). In terms of yield, the standard variety showed high
results in 17 samples. The overall average yield of all collection samples for three years was 66.9
c/ha, while for samples K-7 (70.7 c/ha), K-13 (71.6 c/ha), K-32 (67.7 c/ha), K-46 (68.9 c/ha), K-64
(77.6 c/ha) and K-89 (68.6 c/ha), the yield was above average.
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When stress resistance was analyzed by productivity in our study, the Hydrothermal Coefficient
(HTC) in 2017 was 1.43, in the second year 2018-2.82 and in the third year 2019 - 0.69. The most
favorable conditions during the study were observed in the first and third years. In the first year, the
value of the environmental index was equal to Ij=1.43, and the total yield was 68.4 c/ha. In the second
year, a relatively negative value was observed, equal to Ij = - 2.8. It was found that the total yield
decreased to 64.8 c/ha. In the third year - relatively favorable conditions with Ij = 0.69, a total yield
of 67.7 c/ha was obtained. These stressful metrological conditions make it possible to determine the
adaptability of the studied samples.

In the second year of the study, the level of hydrothermal coefficient of atmospheric humidity
decreased relatively, which led to a decrease in the total yield to 64.8 c/ha. It was found that in sample
K-64 (78.5 c/ha), unlike samples with a high level in the first year, the yield did not decrease, which
indicates a high genetic potential in terms of its own productivity.

Stable favorable conditions were observed during the third year of research and samples K-8
(76.3 c/ha), K-13 (74.7 c/ha), K-20 (74.3 c/ha), K-21 (69.3 c/ha), K-32 (72.0 c/ha), K-46 (69.7 c/ha),
K-56 (72.0 c/ha), K-64 (78 .0 c/ha) and K-89 (71.3 c/ha) showed a positive result in the third year.
Over the course of three years, it was noted that samples K-100, K-74 and K-64 were resistant to
stress conditions and had low yield variability, and samples K-7, K-13, K-46 and K-89 had medium
stability.

During three years of research, the environmental plasticity indicators (bi) and stability
coefficient (Si®) of the samples were studied. The yield of the samples showed different adaptive
properties under the influence of the external environment. It was found that the variability of samples
K-64 (bi = 0.5, Si? = 1.8), K-74 (bi = 0.7, Si* = 1.9) and K-100 (bi = 0.4, Si> = 0.9) was relatively
low, indicating their resistance to stressful conditions. Samples K-8 (bi = 5.6, Si*> = 10.5), K-13 (bi =
2.7, Si? = 27.7), K-20 (bi = 5.8, Si> = 120.0 ), K-21 (bi = 3.4, Si* = 34.7) and K-41 (bi = 4.0, Si*> =
10.1) are rated with a very high level of environmental ductility and stability.

The relationship between quantitative indicators and physiological properties of selected
samples; the correlation of the physiological properties of samples under conditions of high
temperature and water deficiency stress, during the ripening of wheat grain, with quantitative traits
that ensure yield is analyzed. In the analysis of the indicators of the leaf surface of the samples, the
average annual indicator for the leaf surface of the collection samples was 63.6 + 6.42 cm. The lowest
indicator was observed in samples K-8 (50.1 + 1.98), the highest - K-64 ( 73.0+£7.36). 9 samples
showed results above average. 9 samples were identified that had a high rate compared to the average
of all samples. Samples K-60, k-56 and k-89 differed in leaf length (29.2+1.64; 28.1£2.20 and
30.0+0.80 cm), but were low in leaf width. In contrast, in sample K-21, the leaf length (28.3+1.30)
was relatively short, and the higher leaf width (2.48+0.10) resulted in an increase in leaf surface
(69.9+2.35) . In our studies, yields were also higher in samples with larger leaf areas. It was noted
that the leaf surface of samples above 70 cm? changes the yield in the range of 65-77 c/ha, the weight
of 1000 grains - in the range of 45-50 g. The presence of a correlation between the number of leaves
and the yield indicator was noted in the results of statistical analysis. Based on its results, it was found
that there is an average positive (r = 0.58) correlation between leaf surface and yield, and a weak
positive (r = 0.29) correlation for the weight of 1000 grains.

The dependence of the chlorophyll content in the studied samples on the influence of the
external environment has established that the overall average of three-year studies of the chlorophyll
content in the samples is 2.63 + 0.26 mg, and for the variety "Krasnodarskaya -99" (2.34 + 0.12), that
is, 0.29 mg more chlorophyll is synthesized. It was noted that in samples with a total chlorophyll
content of more than 2.50 mg, the leaf surface was above 60 cm?, and the yield was above 60 c/ha in
85% of the samples. In samples K-7, K-46, K-13 and K-64, the highest result among the samples was
observed in terms of the amount of chlorophyll, productivity and leaf area, as well as the daily net
productivity of photosynthesis. The low amount of chlorophylls in samples K-41, K-47 and K-61 led
to low daily photosynthesis, which led to a decrease in productivity. It was found that the yield of
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these samples is affected by low chlorophyll content. Since in samples K-7, K-13, K-32, K-46, K-64
and K-89 with a high content of chlorophyll “a”, the yield was higher than 68.6 c/ha.

When we determined the relationship between the traits, it was found that there was a strong
positive relationship between total chlorophyll and carotenoids (r = 94***), a medium positive
relationship with leaf surface (r = 54*), a strong positive relationship with yield (r = 95***) and an
average positive relationship with the daily net productivity of photosynthesis. To determine the
results, the regression coefficient was determined using the regression equation. The relationship
between total chlorophyll and yield was estimated using a linear equation, that is, it was theoretically
calculated that increasing total chlorophyll by a certain amount would increase productivity by how
many grams.

In the regression analysis results, the blue dots on the graph are the total amount of chlorophyll,
and the red dots are the estimated or theoretical increase in yield. As can be seen from the equation,
y = 0.0082 x-2.85 - the regression coefficient on the graph is equal to 0.0082%. It is shown that the
increase in the total amount of chlorophyll at 1 mg/g leads to an increase in fertility by 0.0082 g/m2,
up to 12%. Comparing the total amount of chlorophylls in the studied samples with net photosynthetic
productivity and crop yield, the three-year content of chlorophylls changed from 3.34 mg/g to 2.03
mg/g, and a decrease in yield was observed significantly in samples with reduced chlorophyll content.

The accumulation of dry matter in bread wheat is one of the important parameters that
determine photosynthetic productivity and yield. In our three-year analysis results, the overall average
photosynthetic productivity of the samples was 5.34 g/m?. day. In the variety "Krasnodarskaya - 99"
the daily productivity of photosynthesis was 5.47 g/m?*.day, which is higher than that of the collection
samples. In samples with net photosynthetic productivity above 6 g/m2.day, there was an increase in
yield up to 70 c/ha, total leaf surface up to 71 cm? (except for sample K-46), dry matter accumulation
level up to 234 mg, total chlorophyll content from 2. 62 to 3.34 mg

When studying the influence of samples on photosynthesis, chlorophyll and yield, it was found
that yield increased in samples K-7 (6.25+0.35), K-13 (6.36+0.56), K-46 (6. 39+0.62), va K-64
(6.48+0.62) having a high daily net productivity of photosynthesis. The remaining samples did not
differ significantly from each other. In samples with a net photosynthetic productivity of more than
6 g/m?.day, the weight of 1000 grains is 47.7 g, the number of spikelets in one ear is 17, the length of
the ear is 10.6 cm, the weight of grains in the weight of one ear is 2.23 g, the number of grains in one
ear is 47.1 units. caused the ear weight to be more than 3.1 g.

When we assessed whether there was statistical differentiation between samples, we found that
samples K-8, K-46 and K-81 were grouped together and had significant differences compared to
samples K-7, K-13, K-64 and K-80. The remaining samples did not show any significant differences
from each other. It was noted that accessions with higher leaf surface area also had higher daily
photosynthetic productivity and yield.

The fact that photosynthesis had a positive effect on daily net productivity and yield in high
chlorophyll samples indicates a positive correlation between physiological traits and quantitative
traits.

The results of the analysis show that between photosynthetic productivity and total leaf surface
there is a strong positive r = 0.82*** an average positive r = 0.59** with total chlorophyll, an average
positive r = 0.59** with the rate of dry matter accumulation substances, weak positive r = 0.26 with
total biological dry weight, average positive r = 0.69** with yield, with the weight of 1000 grains (r
= 0.14), with the number of spikelets in one ear (r = 0, 33), ear length (r = 0.43*), grain weight in one
ear (r = 0.41), number of grains (r = 0.46*) and ear weight (r = 0.44%) revealed the presence weak
positive connection.

CONCLUSION

In the results of the study of the influence of the genotype-environment on the physiological
and quantitative characteristics of the collection of bread wheat in the conditions of Uzbekistan, the
following conclusions were presented:
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When analyzing the influence among the genotype, it was revealed that with the hydrothermal
coefficient [j = 1,43 in 2017, the average yield from all nurseries was 68,4 c/ha, in 2019 with Ij = 0.69
the yield was 87,7 c/ha. Samples were identified according to indicators of environmental plasticity
(bi) and stability coefficient (Si?). Samples K-64 (bi =0,5, Si* =1,8), K-74 (bi =0,7, Si*> =1,9) and
sample K-100 (bi =0,4, Si*=0,9).

Regression analysis showed that a 1 mg increase in total chlorophyll in the 50 selected samples
increased productivity by 12%, in which the three-year average total chlorophyll amount was from
3.34 mg/g to 2.03 mg/g. d, and productivity in samples with low chlorophyll content is also
significantly reduced;

A strong positive correlation was found between net productivity of photosynthesis and leaf
area r=0.82, between productivity and photosynthesis 1=0.69, between leaf area and transpiration
coefficient r=0.64, average positive 1=0.59** with total productivity of chlorophyll and
photosynthesis between productivity r=0.58, positive accumulation of dry matter r=0.51%*, negative,
with water-holding capacity r=-0.09.
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MAKTAAPAJT AYITAHBIHBIH AYBLT IIAPY AIIIBLIbIF bI KEPJIEPIHIH
TOIIBIPAK 3PO3UACHI KA JAUBIHJA I'A’K TEXHOJIOTUACBIH KOJLIAHY

BEKMETOBA AMAJIUA MUTXAJIBEKOBHA
M.Oye3o0B ateiHarsl OHTYCTIK Ka3zakcTaH yHUBEPCUTETIHIH CTYIE€HTI

Frueivu sxerexmi — ABJIEIHIEB K.b.
[IsiMkenT, Kazakcran

Annomauun: Maxmaapan ayOaHvlHbIE aybll WAPYaubliblebl JicepliepiHie KarblnMmAacKaH
MONBIPAK, IPOZUACHIHBIY KA3IP2L HCAROAlbl JHCIHe OHblL bazanayoa 2eoaknapammulk scyuenep (I'AK)
MEeXHONOUANIAPLIH  KOJIOAHY MYMKIHOIKmMepi KapacmulpulizaH. 3epmmey MmMaOUeu-KIuMammaolx,
2e0MOPEhONOUANBIK JHCIHE AHMPONO2EeHOIK (akmoprapobly Monvlpax 3pPO3UACHIHbIY O0aMYbIHA
acepin KeweHOi manoayea Oazeimmanzan. NDVI uwnoexcin natioanrany apxvlivl 6CIMOIK
HCAMBLIRBICLIHBIY, IPO3USLTILIK npoyecmepee acepi bazananovl. 3epmmey Homudicenepi Maxmaapan
ayOaHvl aymagvblHOA MONbIPAKmvly walblily Oeyeelii OIPKeKi emecmicii JcoHe IPo3us KAYNIiHIiH
JHCORAPLL  AUMAKMAPLL  CYAPMATbL  €2IHWINIK  KAPKbIHObL JHCYPRi3iiemin  YUacKelepMeH Mmbvlebl3
Oaunanbicmel eKeHin Kopcemmi. ANvblHean Homudicenep ayblil Wapyaubliblebl Hcepiepin Ymulmobl
naroanamy, 2po3usea Kapcul ic-uapanapovl ayMakmelk MYpPblOAH HCOCHAPIAY JHCIHE Jicep
pecypcmapulH mypakmel 6ackapy yulin NpaKmuKaiblk Maybl3d ue.

Kinm ce3oep: monwvipax sposuscel, eeoaknapammulx scytenep, USLE mooeni, NDVI, ayvin
wapyawlaviavl scepaepi, Makmaapan ayoansi.

TonbIpak 3po3UACH — TOMBIPAK OONIIEKTePiHIH OY3bUTYBI, OPbIH aybICTHIPYbI XKOHE OJIAP.IbIH
Cy, e, MY3JIBIKTap MEH aJlaM OpEKEeTI CHUSAKTBI CBIPTKbl areHTTEPIiH BIKNAJIbIMEH Oenriiai Oip
ayMaKTaH LIBIFapbUTy MpoIeci. DPO3HUIIBIK YAEPICTEPAiH 1aMybl KIUMATTHIK (QakTopiap (>kaybIH-
IIAIIBIHHBIH, MOJIIIEPI MEH KapKbIHABLIBIFBI, JKEJ KbUIJAMIBIFB), JKep OeAepiHiH epeKIIeITIKTEPI
(xenbeyinik, OeTKe# mimiHi), TOMBIPAKTHIH (PU3UKAIBIK KacHeTTepi (KYpbUIBIMBI, MEXaHHKAJIbIK
Kypambl), ©CIMIIK >KaMBUIFBICBIHBIH JKaFJaiibl JKOHE JKepAl NaiijanaHy CHIAThl CHSKTHI
(akTopiapabIH 63apa BIKIMAIJACYbIHA OAMITAHBICTHL.

AybUIIIapyalbUIblK ayMaKTapbIHIAFbl TOMBIPAK SPO3HSACHl KEP KAMBUIFBICHIHBIH OY3bLTY
KapKBIH/IBUTBIFbI MEH CUTIATHIH aKBIH/IaWTHIH KOTITET€H TAOUFH )KOHE aHTPOITOTEH/TIK (haKTOPIIap IbIH
©3apa BbIKMNAJIbl HOTIKECIHJEC KaJNbINTACAThIH KYpAeNli TaOWFU-TEXHOTEHIIK MpoLecc OObII
Tabbutagbel. JKep pecypchlH YTBIMABI Oackapy KOHE SPO3HMSIBIK IIBIFBIHIAAPIBI TOMEHIECTYTE
OarpITTamFaH THUIMIl IIapanapAbl 93ipliey VIIIH 3pO3USHBIH JaMyblHa 9CEp €TETIH ChIPTKbI
(dakTopiapbl 1a, COHAAN-aK OHBIH IITKI MEXaHU3MJICPIH JIe )KaH-KAKThI 3ePTTCY KaXKET.

1. Knumatteik ¢akrtopnap. KnumaT 3po3usuiblK MpOLECTePaiH KaldbIITacybl MEH JaMybIH
alKbIH/IalTBIH JKeTeKII1 (hakTopap IbIH O1pi 00JbIn caHamaabl. KapKbIH bl KaybIH-IAILIBIH K9HE Kap
KAMBUIFBICBIHBIH JKBUIIAaM €pyl TOMBIPAKThIH KyHapibl KaOATHIHBIH O€TKI MIAWBLTYBIH KYIIEHTEel,
OCIMJIIK )KaMBUTFBICBIHBIH KETKITIKCI3/IIT1 TIPOIIECTI OJaH 9pi YACTEIl.

2. XKep OGexnepi xoHe reoMopOIOTHAIBIK KaFaainap. XKep OenepiHiH epeKIIeir 3po3usIbIK
MIPOLIECTEP/IIH KAPKBIHJBUIBIFbIHA €]yl ocep eTeal. beTkeWIiH TiK 0olybl MEH Y3bIHJBIFbI Cy
aFbIHBIHBIH JKbUIIAMIBIFBIH apTTHIPBIN, OHBIH 3PO3USIIBIK KyaThlH Kymienresni. Kypaemni skoHe KaTThl
TUTIMJIENITEH Kep Oejiepl aFbIHIIbI CyJIap/blH HIOFBIpJIaHybIHA KOJAIIBI JKaFgal jkacarl, KbIPajibIK
APO3USIHBIH JAaMybIHA bIKNAT eTefi. COHbIMEH KaTap JaHAMA(TTHIK €PEKIIETKTep bUTFAIIbIH KaiTa
OeJIiHy1HE XKoHE OCIM/IIK )KaMbUIFBICHIHBIH TYPaKThUIBIFbIHA OCEPIH TUTI3E/I].

3. TonbIpakThIH (PU3UKA-XUMHSIIBIK, OMOJIOTHSUIBIK KacueTTepi. TonbIpakThiH MOPGOIOTUSIIBIK
XKoHE (PH3MKA-XUMHSUTBIK CHMATTaMalapbl OHBIH JPO3UsAFa TO3IMIUIIK JCHTeWiH aWKbIHIAWIbI.
['panynoMeTpusIBIK KYpaMbl MEH KYPBUIBIMBI MaHBI3Ibl PO aTKapaabl: KYMIbI TOMBIpAKTap OHAN
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IaiplIca, ca3apl TOMBIPAKTAp CyIbl Hamap oTKizeni. OpraHuKaibIK 3aTTapIbIH MOJIIEPi TOMBIPaK
OeJmeKTepiHiH OIpiryiHe J)KOHE TYPAKThI arperaTTapblH TY3UTyiHe bIKIal eTeai. KeyekTiaik neH cy
OTKI3TIITIK JKaybIH-IIAMIGIHHBIH HHQWIBTPAIMS JKBUIIAMIBIFBIH KOHE JKEP YCTI aFbIHBIHBIH
KaJIBINTaCyblH aHbIKTaiipl. COHBIMEH KaTap TaMblp JKYHECiHIH JaMybl MEH TOIBIPAKThIH
OMOJIOTHSUITBIK OEJICEHIUTITT OHBIH OEpIKTIriH apTThIPAIbI.

4. ©OciMIIIK KaMBUIFBICHI JKOHE JKep/i MaifaiaHy CHUIaThl. OCIMIIK KaMbUIFBICHl TOMBIPAKTHI
SPO3USAAH KOPFay/la HET13Ti KOPFAHBIIITHIK (haKkTopiapabiH 0ipi 00ibm TabbuIaabl. OCIMIIKTEPIiH
TaMbIp KYyiHecl TONBIPaKThl OEKITIN, OHBIH MIAWBLUTYBIH a3alTajbl, aja Kep YCTi Oeiri kayblH
TaMIIbUIAPBIHBIH KUHETHKAJIBIK SHEPTHSCHIH QJICIPETIN, TONBIpaK OCTiHIH OY3bUTYBIH TEXEHI.
AybUlIapyalnbUIblK — OKEpliepAl MaijanaHy KapKbIHABUIBIFBI MEH Tocimaepi (Kul  KBIPTY,
arpOTeXHUKAJBIK TalanTapabl caKTamay, MOHOKYJIbTYpa) TOIBIPAKTHIH SPO3HSUIBIK OCAJIBIFBIH
€I9ylp apTThIPYybl MYMKiH. OCIMIIK KaMbUIFBICHIHBIH CHPEY1 HEMECE TOJIBIK >KOMBLTYBI TOMBIPAKTHI
IPO3HSUTBIK (haKTOPIAP/IBIH TIKEIICH dcepiHe YIIIbIPaTalbl.

5. AuTponoresaik ¢akropiaap. AJaMHBIH IapyallbUIbIK KbI3MET1 KOIITETeH Kar1aiaa Taburu
SPO3USUIBIK IpouecTepl KymenTeai. XKepai yTbIMCBI3 HaiianaHy, opMaH aJKalTapblHbIH Kecllyl,
0aTmakThl ayMaKTappl KYpPFaTy, arpOTeXHUKAJBIK TaJanTapblH CaKTaJaMaybl KOHE IIaMaJaH ThIC
MaJl ’Karo TOMBIPAK TYPAKTBHUIBIFBIH ToMeHaeTeli. COHBIMEH KaTap KYPBUIBIC KOHE JKepal Ka3y Kep
KAMBUIFBICHl KYPBUIBIMBIH OY3bIT, J3PO3USHBIH >KaHA OIIAKTAPBIHBIH KAJbITACYbIHA >KaFaan
*acaiapl. TONBIPaKTBIH JTACTaHYbl MEH JCTPAJAlUsAChl OHBIH (DH3UKA-XHUMESUIBIK KaCHETTEpPiH
HallapJaThII, PO3USUIIBIK IpolecTepre OeliMIiiria apTTeipans [1].

Makraapan aynansl TypkicTaH OOJBICHIHBIH €H OHTYCTIK O6JIriHJe OpHAIACKAH OKIMIILIIK-
aymakThlK Oipmik. [llekapanbiH aiiKbIHOATybIHa OalIaHBICTBI ayJdaH AayMarblHBIH YII JKaFbl
O306ekctan PecnyOnuKachIHBIH XKepIMEH HIeKTecin, TepTiHull karbiHaH [llapnapa cy xoliMacbiMeH
mekTeceai. OcblHAal epexienirine OaitnanpicTel MakTaapal aygaHbl )KapThUTaid YKCKIABTHIK ayMaK
peTiHae cunaTTanaabl. MakTaapan ayJaHbIHBIH KapTachl 2-1111 CypeTTe KOPCETIITeH.

AyJaHHBIH OKIMIIITIK OpPTaNbIFbl — MBIP3aKeHT KEHTi. AyJaH ayMarbIHbIH KaJIlbl KeJeMi
mamameH 1800 km?-a1 Kypaifibl. OKIMIIUTIK-ayMaKThIK KYPBUIBIMBI OOMBIHINA ayJaH KypaMmbiHa 68
eJI71i MeKEH Kipeli, 0Jap 2 KeHTTIK dKIMJIIK IIeH 9 aybUIIBIK OKpyTKe OipiKTipiUIreH.

AymaH KIMMAaThl IIYFBUI KOHTUHEHTTIK CHIIATKAa HWe, KBICHBIHBIH KBICKAJIBIFBIMEH JKOHE
CaNBICTBIPMAIIBI TYPAE KYMCAKTBIFBIMEH, >Ka3bIHBIH Y3aK, BICTBIK Opi KyaHbIMEH EpeKIIEICHEI.
KanTap alibiHmarb1 opTaiia XbULIBIK aya TemiepaTypachl -3...-4°C mamMachIHa, al muUIae aibiHaa
28-29 °C-ka neiiiH xeTeni. ATMOc(epablK KaybIH-IIAIIBIHHBIH KBULABIK opTaiia memmepi 200—
250 MM apaibIfbIH/Ia ayBITKUIBI, OV BUIFAJIMEH KaMTaMachl3 €Tiy JEHTeHIHIH TOMEH EKEHIH
KepceTe/i.

AynaH aymarbl HETI3IHEH a3famn C€HICTI JKas3blK JKep Oeaepi MEH Curartaiaabl, Oyl
ayBUIIIAPYAIIBUTBIK KYMBICTAPBIH JKYPri3yre »XoHE HPPUTAIMSUIBIK JKYHElIepai OpHalacThIpyFa
KoJiaiibl. TaOWFH BUTFANIBIH TANIIBUIBIFEl AYBUIIIAPYAIIBUTBIK OHIIPICIHIE CY PECYpPCTaphIH THIMII
OacKapyablH MaHbI3IBUIBIFBIH apTTHIPAIHI [2].

AynaHHBIH Cy pecypcTapbl HEri3iHeH Iprejec ©o3eHAep XKyhecl MEH 3jKacaHAbl cyapy
apHanmapbiMeH Kanbmracaapl. Cy Keslepl aybul INapyambUIblK JaKbUIIAPBIH TYPAKTBl CYMEH
KaMTaMachI3 €Ty/liH >KoHE alfMaKThIH arpapJiblK 9JIEyeTiH KOMAayAblH eyl GpakTopiaapsl OOIbIT
TaObLIA/IBI.

Dpo3usiHbI Oarasiay KpUTEPHiil KOJITaHBUIATHIH MOJIIMETTEPAIH CUTIAThI MEH OJIIIICY 9ICTEpiHE
coiikec kikrenenmi. Jlamanplk >KoHE JTaHAMA(PTTBIK KOPCETKIIITEPre 3PO3MSUIBIK ONBIKTap MEH
caiyap/IbIH TEPEHIIrT MEH ayaaHbl, TOMBIPAKTHIH JaCTaHy MaNbI3bl, TOMBIPAK MPOPUITIHACTI 63repic
KOHE OCIMIIIK KAMBUIFBICBIHBIH OY3bUTY Jopexkeci kataiapl. MaTeMaTHKAIBIK JKOHE SMITHPHKAIBIK
WHJCKCTEP TOMBIPAKTHIH KbUIABIK KOFAITYBIH (T/Ta/’KbLT), 3PO3USIIBIK OeNCeHALTIK KO UIIMEHTIH
(mpicanbl, USLE wmoneningeri R), COHOai-aK TOMBIPAKTHIH ASPO3HSFa TO3IIMIUTITIH OaralaldThIH
OCIMJIIK KaMbUIFBICBIHBIH HHIEKCTEPiH (NDVI, SAVI) kamTuasl. I'eoaknmapaTThK HHACKCTEPIe XKep
OenepiHiH CHICTIK MilliHi, KeI0ey Y3bIHIBIFBI, Kep OeAepiHiH TYPAKCHI3IBIFBI JKOHE DPO3Us KAyIiH
OaraslalThIH KOTIOJIIEM i KeIISH I KOPCETKIIITED KaTabl.
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OCIMJIIK KaMBUIFBICHI 3PO3USUIBIK TPOILECTI e19yip TOMEHIETE i, OUTKEHI OJI XKep YCTi aFblH
AKbUITAMJIBIFBIH OQCEHAETII, KOPFayIlbl 9cep KepceTeai. OCIMIIIK carachl MEH ThIFbI3/IbIFbIH CaH/IbIK
TypAe Oaranayna KallbIKTHIKTaH albIHFAH HHIUKATOpIIAp Mai1ananbliaibl.

Makraapan aygaHbl JaHAAQTTBIK KYPBUIBIMBIHBIH ~ OPKEJIKUINIMEH JKOHE TOIBIpaK
SPO3USICHIHBIH JKOFaphl JIGHreWiMeH epeKiueneHeai, Oy Taburu QaxTopiap MEH aHTPOMOTEHIIK
BIKMAJIAP/AbIH ©3apa OPEKEeTTeCYlHEeH TYbIHAAWIbl. AyJaH ayMarblHIA 3PO3USJIBIK IPOLECTEPIiH
KEHICTIKTIK TapajyblH Oarajay MakcaTbIHIA 3aMaHayd TI€0aKHapaTThIK TEXHOJOTHIAD MEH
Universal Soil Loss Equation (USLE) Mmoaeni Heri3iHe TaKbIPBINTHIK KapTajap xacanasl. Tomnbipak
OPO3MSCHIH KapTara TYCipy HOTH)KECI JKOHE aHBIKTAIFaH KEHICTIKTIK 3aHABUIBIKTApFa Taljay
YCBIHBLIAIBL.

3epTreyniH OacTamnkpl AEpEKTepl PeTiHAe KEHICTIKTIK aXbIpaThIMABUIBIFEI 30 M OoyaThiH
caHJIbIK >xep Oexepli Mojeni, MakTaapan ayJaHbIHBIH TONBIpAaK Kapranapsl, NDVI uHIEKCIH
ecenTeyre apHaJFaH KAIIBIKTBIKTaH 30HJATAY JIEPEKTepi, COHIai-aK 3pOo3HsFa Kapchl ic-IIapaap
JKOHIH/Ier1 aKnapaT nainanansiinbl. bapnbik gepexrep ArcGIS GarnapiaManbIK OpTachlHAA OHJIEMII,
KEHICTIKTIK a)KbIPaThIM/IbUIBIKTaFbl pACTPIIbIK KabaTTap TYpiHAE YChIHBLILABI kaHe Raster Calculator
KYpaJjbl apKbUTbl HHTETPALIUSIIaHIbI.

'AJK TexHONOTHSUIApBIH KOJJIaHy TOTBIPAK SPO3USCHIH 3EPTTEyNe ACPEKTepAl KEmeHIi
TaJlJjayFa, dPTYpJl TaOWFU KOHE aHTPOIOTEHMIK (aKTOpiIapIblH e3apa OaillaHBICBIH aHBIKTAyFa
MYMKIHJiK Oepeni. ArcGIS 6arnapiamanbIk opTachlHla OpbIHAAIFAH KEHICTIKTIK Tangay OapbIChIHIA
USLE MojeniHiH Heri3ri napameTpiepl — *ayblH-IIAIIbIH 3p0o3UsiblK (akTopsl (R), TOmbIpakThIH
sposusira Te3imauri (K), 6exepain xendeyniri MeH y3bIHABIFBI (LS), eciMIiK KaMbUIFbICBI MEH
xepai naiinanany cunatsl (C), coHaaii-ak apo3usra Kapesl mapanap ¢axropsl (P) ecentenin, sxeke
TaKBIPBINITHIK KabaTTap peTiHIe KalbIMTaCThIPBUIABL. ATanFaH KadaTTapIbl HWHTETpaIHsiay
HOTIDKECIHJIE ayJaH ayMarbl OOMBIHINA TOMBIPAKTBIH BIKTUMAJl JKbUIIBIK IIAWbUTy MeJIIEpPiH
KOPCETETIH ApO3Us KayIl KapTachl jKacajibl.

XKyprizuireH KeHICTIKTIK ~ MOJENbAEY HOTWkKedepi MakTaapan aylaHbIHBIH — aybll
HIapyallbUIbIFbI )KepIIepiHe IPO3USHBIH Tapalrybl O1pKeKl eMecTiriH kepceTTi. EH jkoFapsl apo3us
Kaymi eCIMIIK *aMbUIFBICBI CHPEK, cyapy >KyHelepi ThIFbI3 OpHaJlaCKaH >KOHE arpoTeXHUKAaJbIK
TajanTap JKeTKUTIKTI CaKTaIMaWTBIH ayMaKTapaa Oaikanaael. Ocipece eHICTIT a3 6ojca na, cyapy
apHajapbl MEH TaHANTap/IbIH YPHIC KocmapiaHOaybl HOTHXKECIHJIE Kep YCTi aFbIHbI IIOFbIPIaHATHIH
y4dacKeJep/e Cy pO3UsACHIHBIH KapKbIHBIIBIFBI dKOFAPBI €KEH1 aHBIKTAJIIBI. AJl ©CIMAIK XKaMbUIFBICHI
KAKCHl CaKTaJlFaH, arpoOTeXHUKANbIK IIapajap AYpbIC KOJJAHBUIATBIH aJIKAaNTapAa TOMBIPAKTHIH
MIaNbLUTy JCHT el TOMEH OOJIBIT IIBIKTHI.

NDVI xone 6acka 1a eCciMAIK HHASKCTEPIH TalAay OCIM/IK KaMbUIFBICBIHBIH THIFBI3/IBIFbI MEH
9pO3us KapKBIHIBUTBIFBI apachIH/Ia TIKEJIeH Kepi Oaitmanbic 6ap eKeHiH kepceTTi. by kepceTkimTep
aybll IIApyallbUIBIFBl AJIKANTApbIHAA €TiC aiHAIBIMBIH JIYPBHIC YHBIMIACTHIPYIBIH, KOIDKBUIIBIK
LIeNTEPAl €HII3Yy/lH JXOHE KOPFaHBILTHIK arpOTEeXHOJIOTUSIAPAbI KOJNJAHYbIH MaHBbI3IbUIbIFbIH
nonenneiini. ConpimMen katap I'AXK Herizinaeri Tangay HOTHXeNIEpi pO3UsFa Kapehl ic-1apanapibl
ayMaKTBhIK TYPFBIIaH capaJjal KocIapiayFa MYMKIHJIIK OepeTiHiH kepceTTi [3].

I'AXK TexHOMOTHsUIIapBIH KOJMAAHY apKbUIbl aJIbIHFAH HOTHOXKEJIEp JKep pecypcTapbiH Oackapy
AKYHECIH/Ie MaHBI3/lbl NPAKTUKAJIBIK MOHIE He. Dpo3Ms Kaymi jKOFapbl ayMaKTapAbl alJbIH aja
aHBIKTAy JKepIi YTBIMABI MaiianaHy, cyapy XKYyHelepiH OHTaWIaHIBIPY, TOMBIPAKTHl KOpFay
HIapajlapblH  €HII3y JKOHE aybll IIApyallbUIbIFbl OHJIPICIHIH HKOJOTHSUIBIK TYPaKThUIBIFBIH
KaMTaMachI3 €Ty YLIiH Heri3 Ooina anaabl. COHBIMEH KaTap ajJblHFaH KapTOrpadusIbIK MaTepraiaap
’KEep MOHUTOPHHTI, K€p KaJacTpbl kKOHE OHIPIIK kKOocHapiay *KYMbICTApbIHIA KEHIHEH KOJJaHyFa
Kapamibl.

Xyprizuires 3eprrey HoTHXKenepi MaKkTaapal ayJaHBIHBIH aybUl HIapyallbUIbIFbI KepJepiHae
TOTBIPAK JPO3HSCH TAaOWFU-KIIMMATTHIK KardaijlapMeH Karap AaHTPOIMOTeHMIK (aKTOpIIapablH
oCepiHeH KapKbIHABI JAMBIN OTHIPFaHbIH KepceTTi. CyapMalibl eriHIIUTKTIH 6achiM OOTYbI, ©CIMIIIK
KAMBUTFBICBIHBIH JKETKUTIKCI3/Iri JKOHE JKepil MaijaiaHy peKUMIiHIH CaKTalIMaybl 3pPO3HUSIIBIK
MpOLECTEPIIH Kylieine okemyae. ['eoakmaparteik xkyihenep MeH USLE wmogmenin xommany
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SPO3USHBIH KEHICTIKTIK TapalybIH )KaH-)KaKThl OarayiayFa, KayinTi alMakTapAbl JJ1 aHBIKTAyFa XKOHE
FBUIBIMH HETI37ereH OacKapylIbUIBIK IIEHIiMIep KaObUIgayFa MYMKIHOIK Oepai. 3eprrey
HOTIDKEJIEP] aybUl MIapyalIbUIBIFbl JKepIIepiH KOPFay, SpO3UsFa Kapchl THIMII Iapajapabl a3ipiey
YKOHE JKEP peCypCTapblH TYPAKThHI MaiiaiaHy )KYHEeCiH KaJIbINTACTBIPY YIIiH MaHBI3IbI JIiCTEMEIIK
KOHE MPAKTUKAIBIK HET13 00JIbI TaObLIaab! [4-5].
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Abstract. The salt tolerance of 67 rice genotypes was evaluated in the highly saline soils of the
Khorezm region using cluster analysis. The samples were classified into 9 groups, identifying LD-
2022.2 (Lider) and KC-2022.2 (Manzur) as the most promising genotypes. These varieties maintained
35—42% germination under severe salinity and are recommended as primary breeding sources for
saline environments.

Key words: rice, salinity, cluster analysis, Khorezm.

Rice (Oryza sativa L.) is the cornerstone of global food security and serves as the primary food
source for more than half of the world's population, particularly in regions such as Asia, Africa, and
Latin America. The rice crop plays a crucial role in human calorie and protein intake, as Asian
countries account for more than 90% of global rice production and consumption [1,2]. Global climate
change and negative environmental impacts are posing serious challenges to world agriculture. In
particular, soil salinization has become one of the greatest obstacles to ensuring food security. In the
context of Uzbekistan, this problem is becoming more acute year after year. According to Saburov
(2023), the reclamation state of lands and the degree of salinity in Uzbekistan are worsening under
the influence of environmental factors [3]. Recent studies show that approximately 53% of the
irrigated lands in the republic are salinized to varying degrees. For comparison, this figure was 44.7%
in 2020, and the growth rate within such a short period demonstrates the extreme urgency of the
problem. Tukhtashev and Norkulov (2021) emphasize that secondary salinization, resulting from the
improper use of irrigated lands, is the primary reason for the deterioration of the soil reclamation
state. The authors have scientifically justified the necessity of correctly selecting and cultivating salt-
tolerant crops (e.g., sunflower, sorghum, fodder beet, and others) to ensure the effective use and
improvement of the condition of saline areas [4]. B. G. Kodirov (2019) conducted a series of studies
on cultivating rice varieties under optimal saline soil conditions and selecting high-yielding varieties,
ultimately identifying local salt-tolerant varieties [S]. In conclusion of the literary source analysis, it
is worth noting that research conducted on the selection of salt-tolerant rice varieties and the
improvement of their cultivation techniques remains fragmented and does not fully meet the current
demands of severe soil salinization and global water scarcity. It is precisely this scientific necessity—
specifically, the investigation of salt tolerance, a problem that remained unaddressed for a long period,
through modern approaches—that defines the relevance and urgency of our research.

Materials and Methods. As the research objects, 67 rice germplasm samples were studied,
including accessions from China (27), Vietnam (14), South Korea (5), Russia (2), and local breeding
lines (19). The varieties Nukus-2, Iskandar, and Lazurny were used as control standards. The
experiments were conducted during 2023-2025 under the soil conditions of the Khorezm region,
characterized by strong chloride-sulfate salinity (SO4*": 0.874-0.959%) and low nutrient content (N
—22.8; P20s — 27.5; K20 — 165-220 mg/kg, humus — 1.01-1.20%). The salt stress tolerance of rice
germplasm samples was studied under laboratory conditions based on the methods of N.V. Vorobyov
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(1999) and G.V. Udovenko (1977). Statistical analysis of the research results was performed using
ANOVA (Analysis of Variance) in StatView and OriginPro software packages.

Results of the Research. Rice samples were evaluated under various salinity scenarios in
laboratory conditions. Based on a dendrogram generated using OriginPro software, the response of
rice varieties to salt stress (chloride and sulfate) was analyzed by categorizing them into 9 main
clusters (groups). Each cluster is distinguished by the germination rates of the varieties and their
specific levels of salt tolerance. Cluster 1 (highlighted in red) includes the varieties LD-2022.2
(LIDER) and KS-2022.2 (MANZUR). These varieties maintained a germination rate of 35-42% even
under the highest salinity levels (Variant 5: C1 > 0.2% and Variant 9: SO4 > 3.0%), making them the
most promising sources. Cluster 2, which groups varieties under strong salinity (Variant 4: CI 0.1-
0.2% and Variant 8: SO4 2.0-3.0%), includes accessions such as NZ-2022.2 (YO’LDOSH) and
XITOY-2.2. Their performance indicators under extreme conditions ranged between 28-36%,
indicating their suitability for solonchak (saline) soils. Cluster 3 comprises stable-resistant samples,
including the varieties OM-5451.2 and GG-2022.2 (GIGANT), particularly under Variant 8 (SO4
2.0-3.0%). It was observed that these varieties demonstrated identical stability, with indicators around
29-30% under both chloride and sulfate salinity. Cluster 4 includes accessions with good adaptability
to saline environments, such as RK-2022.2, OL-2022.2, and Nukus-2 (Control). Under moderate
salinity (Variants 3 and 7), their indicators ranged from 63.5% to 75.7%, while in extreme chloride
environments (Variant 5), their survival rate was recorded at 21.5-27.4%. Cluster 5 comprises the
group of samples IR-50404.2, OM-18.2, OM-7347.2, and FLU-21. This group shows a germination
rate of 66.2-92.4% under sulfate salinity (Variants 6 and 7); however, under strong chloride stress
(Variant 4), the indicators drop to 40.3-44.1%.

l O.1-0.2—

8040.3.1 .

Figure 1. Clustering of rice germplasm samples under various salinity scenarios.

Cluster 6 includes the varieties Vietnam 1.2, TL-2022.2, and FLU-21-04.1. These varieties lose
their germination capacity more rapidly as chloride ion concentrations increase, although they remain
stable under low salinity. At low gradients of chloride environments (Variant 2: C1 0.01-0.03%), they
show results of 85.3—-89.2%, but in extreme sulfate environments (Variant 9), their tolerance drops to
14.8-19.8%. Cluster 7 includes the varieties Sanet.2, EP-327-01, UZ-2022.2, and Diamond.2, which
germinate well at low salt concentrations; however, at extreme points (Cl > 0.2%), their indicators
fell below 10%. In moderate salinity (Variants 3 and 7), although a germination rate of 56.1-69.7%
was observed, the indicators dropped sharply under very strong chloride salinity (Variant 5), reaching
only 1.3-8.4%. In Cluster 8, the samples GS-59.2, DONGJIN.2, and Water 127-132.2 lost more than
70% of their biological potential even at moderate salinity levels (C1 0.1-0.2%). Under strong salinity
scenarios (Variants 4 and 8), germination ranged between 23.9-33.2%, with a decrease to 3.7-9.1%
observed under extreme conditions (Variants 5 and 9). Cluster 9, comprising the samples UP TShD-
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26-13, KP TShD-22-13, and UP 33-09, showed almost no germination (0-1%) under extreme salinity
and only exhibited positive performance in the non-saline control variants. These samples showed a
germination rate of 14.1-20.4% under strong salinity (Variants 4 and 8), while under the most severe
salinity variants (Variants 5 and 9), the germination rate dropped to 0%.

Conclusions. Based on the obtained results and cluster analysis, 67 rice samples were
categorized into 9 groups according to their salt tolerance. The most resistant varieties, LD-2022.2
(Lider) and KS-2022.2 (Manzur), belonging to Cluster 1, maintained the highest germination rate
(35-42%) under extreme salinity (CI > 0.2%; SO4 > 3.0%). Stable samples from Clusters 2 and 3,
such as NZ-2022.2 (Yo‘ldosh) and GG-2022.2 (Gigant), demonstrated their suitability for solonchak
(saline) soils with indicators of 28—36%. The moderately resistant variety Nukus-2 (control) from
Cluster 4 showed good results under moderate salinity (63.5-75.7%), but performed poorly in
extreme environments (21-27%). It was determined that the sensitive samples in Cluster 9 were
completely lost (0%) under extreme conditions.
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KA3AKCTAH ATMAKTAPBIHJIA KA3JIBIK KATTBI JKOHE 'KA3IBIK
"KYMCAK BUJIANl COPTTAPBIHBIH ET'CTIK OHTIIITITT MEH CAKTAJTY
KOPCETKIIITEPI

JKAHY3AKOB HYPACBLI, ABUJIXAW BEMBIT KA3BEKYJIbI, BAMKYMA
ABUT AJAKYJIbI, KYPBAHOB KAJIXAHBEK MYPATBEKYJIbI
Kazak yiaTThIK arpapiiblk 3epTTey YHUBEPCUTETI, ArpoOuonrous GakyabTeTi, ATpOHOMUS
MaMaHABIFBI 4-KypC CTyIEHTTEPI

FoutbiMu sxetexui- a.-1.f.K., npogpeccop, MBIP3ABAEBA I'YJIHAP ABUMBAEBHA
Kasak yJITTBIK arpapiblK 3epTTey YHUBEPCUTETI,
Anmartsl K. KazakcTan

Anoamna. Kazipei manoa enimizoiy e2inuiniK CAlaCbIHbIY He2i32l JHCoHe CMpPAamecUuslivlk
MYpeblOaH MAaubl30bl 0asbimvl-0y1 acmulk 6HOIpici. Acmulk OHOIpIci canacvln dcederdemin
oamvlmy enimizOiy a3vlK-mMyniK KayincizoiciH Kammamacol3 emy JHCONbIHOA&bl MeMeNeKemmiK
azspapivlK cascamviibly OIpiHWi Kezekmi MiHOemmepiniy 0ipi 6oavin madwviiaowvl. Jlakblioapovly
oCin-eHyi, ocy OpmacviHbly MadUU — KIUMAMMBIK HCAZOAULAPLIHA (HCBLLY, bLIEAL, MONLIPAK
epexulenikmepi) x#ane 0aKbLiIOblH OUONOSUANBIK epeKuleliKmepine 0auianblcmol 601a0bl 0a, 6CIMOIK
mipwinicinoe2i Manvi30vl KyowLivic 601610 Mabwiiadvl. TYKbIMHbIY 6HYI Kypoeni (u3uoiousivlk
npoyecmiy OONYbIHAH, O]l OCKIH MEH MAMbIPUIAHBIY YHOOCHEpMOe2i KOPIbIK KOPEeKmiK 3ammapovl
nanoanlana omulpvin OAMyblHaH Oacmanadsl. OCKiH 2pi Kapauebl O0amMyblHbly HIMUICECIHOEe
agpmompoghmul KopekmeHy Kabinemine ue e2in Kocine atinaniaovl. Tipwinikke Kabiiemmi mYKblMHbIH
oHyiHe MiHOemmi mypoe bliajl, JHCbILY HCoHe ommeei Kaxcem. Buonosusnvlx mulHbIUMbIKMAH
emKeH, Mipwiiikke Kabiliemmi myKblMOap eaHa KOIAulbl Hca20atl myeanoa Kaiblnmovl OHe aiaobl.
3epmeydin makcamoi- apoip copmmuly OUOIOSUANBIK epeKuleNikmepi MeH 01apOblH KOAUChl3 opma
JAHCAROAUNAPBIHA MO3IMOLNiel apacvlHOagbl 63apa OAlaHbiChlH MmiKelell amvlkmay.  3epmmey
Hamuoicenepi Hca3oblK Kammbvl HCIHE HCAZ0bIK HCYMCAK OUOAli COPMMAapbIHbIY e2iCMIK OHeiumizcl
Kepcemkiwimepi O0UbIHULA COPMMAP aAPACbIHOARbL AULIPMAUBLIBIKMAPOLIH Oap eKeHOI2IH aHbIKMan,
OY11 AUBIPMAWBLILIKIAD 26IIBIMU MYPEbIOAH He2i30eN2eH KOPbIMbIHObL #CaAcay2d MYMKIHOIK 6epeoi.

Kinmmi ce30ep: myxvimubiy 6HYi, 66pmy, 0CiMOIK mipwiniei, bli2an CiHIpy, Hco2apbl OHIMO,
bLA2AI, HCHLIY.

Kipicne

TyKbIMHBIH 6HYl BUIFall CIHIPIeH TYKBIMHBIH OepTyiHeH Oacrtamanbl. blnranasiH ocepiHeH
TYKBIMJIAFbI PEPMEHTTIK KYOBLIBICTAp JKaHIAHAIBI J1a, Cy/1a epIMEHTIH KOPEKTIK 3aTTap IbIH CIHIMI
Typre aiHamysl Te3netinemdi[l]. TyKpIMHBIH OOpTyiHE KaKeTTI BUIFANIIBIH MOJIIepi TaKbUIIbIH
XUMMSUIBIK KYpaMbIHa TiKelel OaillaHbICThl, OUTKEHI TYKBIM KYpaMbIHa KIpETIH KOPEKTIK 3aTTapIbIH
BUTFaJ CiHIpyl KabineTi op TypJi Oosbln keneai. Mpicaibl akybl3 3 MeepiHeHiH 150% buiran
KaxeT etrce, kpaxman - 70%, kietuatka - 30% butFan KaxeT erell. Kyprak, bulFaiibl )KeTKUTIKCI3
TOIBIpaKTa TYKbIM eHOeia1[2,3].Ka3abIK sxyMcak Ouiail TYKbIMbI KYPFaK JOH MaccachlHa IIAKKaH/1a
50-60% wmemiepinae bulFan CiHIpreHae eHe oOactaiipl. On 9eTTe JKOFaphl OHIMJL COPTTapAblH
KeJIeM1 JKaFbIHaH 1pi, opi OipKeJKi, COHJali-aK eHTIITIr, 6cy Kyl MEH ©HY SHEpPIUsCHI )KOHE TaFbl
na 0acka ericTiK KacHeTTepl )KOHIHJE TYKbIMJIBIK CTaHJapTKa cail KeJETIH camayibl TYKbIMIAp.Ibl
ceOynen Oacrananei[4].JloHal gaKpUIIap ©cipy TEXHOJOTUACHIHAA MYHAH alfbl MIapTTapAbl KaTaH
cakTay >K9HE 1CKe achlpy TYKbIMHBIH Xkep OeTiHe Oip/eil, TOIbIK KOKTe MIbIFybIHa MYMKIH/IIK Yacaca,
€KIHIII JKaFbIHaH ce0ep alJIbIH/Ia HAKThI OeNTiJICHreH MEXell eriH JKUUTITIH acThIK alKanTapblHAa
KaTeJIKCI3 CEHIMI KypayFa alablH-ayia Heri3 Kananael[5,6].1lapyamsuibikrapaa 6ip cOpTTH y3aK
YaKbIT MailanaHblll ecipreH jkarnaiiaa, oi e31HiH OMOIOTHAJIBIK, IApYyalIbUIBIKTHIK JKoHe e 0acka
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KaFBIMJIBI KACHETTEPiH kKorayta 0acTaiiel. OHBIH cedenTepi op Typii - OYJI TYKBIMIBIK JOHISPAIH
Ta3zajllaHybl 6T€ KUbIH apaMIlen TYKbIMIAPbIMEH MEXaHUKAJIbIK jKoHE OMOJIOTUSAIIBIK JJaCTaHybl, 0acKa
COPTTapIblH TYKBIMIAPBIMEH apajiacybl, arpoOTeXHHUANBIK IIapalapAblH YaKTBUIBI OHE IYPBIC
KYPri3O0ereHIIKTeH AOHAEP/iH OHTIITIK YXOHE OCKIITIK KAaCHUETTEPiHIH TOMEHJCYl KOHE Tarbl
Oackamap. JKorapbia KENTIpUITeH KOJANCHI3 KYOBUIBICTAIBIH OapiIbIFbl COPTTHIH OHOJIOTHSIIBIK
epeKIIeNikTepine OalaHbICThl TaJlalTapblH KaHAFaTTaHIbIpa alIMaFaHIbIKTAM, JAKbUIIBIH TYCIMIH
TemeHaereni[7].

Marepuajaaap MeH dicrep

3eprrey kymbictapsl Kazak YATTBIK ArpapiblK YHUBEPCHUTETIHIH AJIMAaThl OOJIBICHL,
Enbexmrikazak aynanel, Caiimacail aybUIbIHAA OpHANACKaH «ATpPOYHHUBEPCHUTET» OHIIPICTIK -
Toxipube mapyambuibirbiHga (OTIL), 3eprrey sxymbicel 2023-2024 >kpUinapbl apaybIFbIHIA
Kyprizunai. JXyMbICTBIH FBUIBIMH JKaHAJIBIFbI, AJIMaThl OOJIBICBIHBIH Tay OOKTepl >KarJalbIHAa
Ka3/IbIK JKYMCAK XOHE JKa3lbIK KAaTThl OHWIAil COPTTapbhlH OHIIPICKE YCHIHY OOJBIN TaOBLIAIBL.
JKa3nbIK KaTThl KOHE kKa3bIK KyMCaK OuIail COPTTapbIHBIH Ja00PaTOPHSIIBIK O©HY SHEPTHUSICH MEH
OHTIIITIT JanaiblK Toxipruoe «Kazak eriHmiik >koHe eCIMIIK MapyallbUIbIFbl FRUIBIMH-3EPTTEY
nHCTUTYThDy JKIIC-HIH eriHmIIiK 3epTXaHachblHBIH CTAallMOHAPBIHIA AaHBIKTAIIbI. OHTIIITIKTI
aHBIKTAy HETI3T1 JakbulmaH TaHgamad aneiHFad 100 moHHEH TypaTthlH 4 YIATIACH, KOJAKJIIBI
temnepatypa (20°C) xarnaiibiaga sxyprizingi. TepMOCTaTTHIH TeMIIEpaTypachl KYHiHE YII yaKbIT:
TaH epTeH, KYHJIi3 5KOHE KellKe TeKcepimin Typbuiasl. KaxkeTeTTi Temmeparypanan aybITKybl +2°C
[IaMachlHAH acmaysl KagaranaHabl. TYKbIMHBIH 1a00paTOPUSIIBIK OHTIIITIT] JeN TajaayFa ajiblHFaH
YJIT1JeT1 KalabIlIThl ©CKIHJEP/IIH CaHbIH aiiTca, TYKbIMHBIH OHY HEPTHUACHI Jen Oenriil 0ip Mep3imMaert
(onmette 3-4 TOYNIKTEH KeHiH) KajJbIIThl ©CKIHHIH MPOLEHTIEH KOPCETUINeH CaHBbIH aiTajbl.
TyYKBIMHBIH ©HY SHEPTHUSCHl TYKBIMHBIH JaJlalbIK JKaFaaia O1pKeKi xKoHe TeTic eriH KeriH OepyiH
cUnaTTauabl.

Ka3npIK KaTThl )KOHE JKa3[bIK KYMCaK Ougall  TYKbIMAApPbIHBIH TYKbIM OHTIIITIIT MEH OHY
SHEPTUSACHIH AaHBIKTAYaFbl KOMBUTATHIH TEXHUKAIBIK IIApTTap 11111 KecTeae KopceTiIreH.

Kecre 1 - TyKbIM OHTIIITITH aHBIKTAY1aFbl KOWBUIATHIH TEXHUKAJIBIK [IAPTTAP

Jlakput TykpiM enyiH | TyKbIM Kapsik AHBIKTay yaKBIThI, TOYIIK
aHBIKTAy OHTIIITITH oepy oHy OHTIILTICIH
Kar1abl aHBIKTAy KAFTAMBL | gpepryscpin
TeMIiepa-
TypacsL,’C
XKaznpik kartel | Kywm He cy3ri 20 KapaHFbl 4 8
ounait Karasbl
Kaznwik sxymcak | Kym He cy3ri
ounai Karasbl 20 KapaHFbI 3 7

3eprTrey HoTHKeJepi. MemuekeTtik cangapt OekitkeH (MCT-12038-84) Tocin GolibiHIa
YKa3JIBIK KYMCAK OHMIail TYKBIMBIHBIH JIAOOPATOPHUSIIBIK OHTIIITIT 7 TOYJIKTE A€, OHY YHEPTUSICHI 3
TOYJIKTE, >XKa3JblK KaTThl OWJall COPTTApbIHBIH JIA0OOPATOPUSIIBIK OHTIIITIIT 8 TOyJiKTe, ©Hy
SHEPTHSCH 4 TOYJIKTE aHBIKTAIIBI. TYKBIM OCIPrill apHa pPeTiHAE KBapITEIreH KYM HEMece CY3Ti
Karasbl KOJJIaHBUIAAbL. bBi3miH Toxipubemizme cy3ri Karaspl maiganaHbUiAbl. JlabopaTopHsiibiK
OHTIIITIKTI aHBIKTAY aJIJBIH/IA CY3T1 KaFa3blH CYbl 0ap bIABICKA CAJIBII, CYJaH MIbIFAPFaH Ke3J1€, apTHIK
Cy TOJBIFBIMEH aFbIl KETTI JIe, CY3Tl KaFra3bl TOJBIK CYy CUBIMIAIIBIFI KaFJalblHA IEHIH KENTIpiIIL.
blnranganran cy3ri Kara3slH 2-3 KabarTam TYKbIM ©CIpTilll apHaFa Cajblll, dp YJTiHI ©31HIIe 06JIeK,
ToHAEPAiH apa-KambIKTEIFEI 0,5-1,5 cM OonaTeIHIal eTil KEeKe-)KeKe caHal OTBIPFBI3BUIALI J1a, OeTi
Tarbl O01p KabaT cy3ri Kara3bIMeH xka0bu1abl. KaXkeT xarmaiiia cy3ri KaFbI3bl KOCHIMIIIA bUTFAJIIaHBIIT
OTBIPBUIALL. TYKBIM OHTIIITITIH aHBIKTAYJaFbl KOWBUIATHIH TEXHUKAJBIK IIApTTapFa CoHKec
OCNTIJICHTeH yaKbIT ©6TKCHHEH KEHWIH op YITJIEH ©HY JHEpPrusiCbl MEH OHTIIITITT KepceTKilTepl

AHBIKTAJIIbI.
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OHy HSHEpPrusChIH aHBIKTaFaH/IA KaJBINTHl OCKIH OepreH j>KoHE Iipiln KETKEH TYKbIMIAp.bl
CaHaJIbIN, AJIBIHBIN TaCTAJBIHIBI. AJl OHTIIITIKTI aHBIKTaFaHJa TYKbIMIAP KaJbIIThl O©CKIH OepreH,
iCIHTeH, KaTThl, IIIPIreH >KoHe KAJIBINTHI OCKIH OepMereH TYKbIMIAp JeT TOMTACTBIPBUIBII, KEeKeIen
CaHaJIBIH/IBI.

KansmTsl 6cKkiH 6epreH TYKbIMAapFa: dKaKChl JaMBIFaH €Ki YPBIK TaMBIPIIACKI 0ap, OHiH OipiHiH
Y3bIHJBIFBI JI9H Y3BIHIBIFBIHAH Y3bIH, aJl ©CKIHI TYKbIM Y3bIHABIFBIHBIH KAPTHICHIHAAM, KOJIEONTeNl
3aKbpIM/IaJIMaFaH; Kenoip eeyci3 3aKpIMAaIFaH TYKbIMIAPIbI )KATKBI3IbIK. KokTeMereH TyKbIMIapra:
1CIHT'€H — TYKBIM OHTIIITIT1H aHBIKTaY ME3T1IiHAe 6CKIH OepMereH, Oipak cay, iCTIeKIeH KbICKaH Ke3/e
KAHIIBUIMAWTBIH TYKBIMIAP/bI, KAJNBINTHI OCKIH OepMEreH TYKBIMJIApFa: SHIOCHEepMi BIIABIpal
OactaraH, YpBIFBI Kapaublll KETKEH HEMece WIIpireH; YpbIK TaMbIplIanapbl >KOK HeMece oJci3
JaMbIFaH, OCNTUICHTeH Y3BIHABIKTaH KbICKA, KOJIeomTeNdi OO0C, OCKIHHEH KbICKA, 3aKbIMJIAaHFaH
TYKBIMJIapbl )KaTKbI3IBIK.

YriiepAiH OHTITITT MEH ©HY OJHEPrusichl - op KaWTalaylaH IalbI30eH aJIbIHFaH
KOPCETKIIITEepAiH OpTaK KOPCETKIIIH Taly apKbUIbl aHBIKTAIAbl. JKa3IbIK KATThl XKOHE Ka3/bIK
KYMCaK Owmail  COpTTAaphIHBIH JIA0OPATOPHUSIIBIK KaF/daila aHBIKTAIFAH OHTIIITIIT MEH ©HY
SHEPrusAcHl 2-11i Kecteae OepiireH.

Kecte 2 - H(EB)ILIK KaTThI XKOHC JKa31BbIK JKXYMCAK 6PII[8.I>1 COPTTApPbIHbIH, ©HY SHCPIrUusiCbl MCH

OHT1IITIr
Ne Coprt arayst Tanganrad 10H caHbl, JlaGopaTopusiIbIK
JaHa oHY dHepruscel, % | enrimriri, %
JKa3aeIk KaTTel Ounaii
1 | HaypsI3 6-st. 100 61,9 86,0
2 | Haypni3 2 100 60,3 85,9
3 | l'opaetidbopme 254 100 62,2 88,2
4 | Jlan 100 59,9 87,1
5 | Canayar 100 63,7 89,3
JKaznpIk sxyMcak Oumaii

6 | Kazaxcranckasl5- st. 100 61,8 86,7
7 | Jrorecuenc 32 100 60,0 87,9
8 | Kazaxcranckas 4 100 63,2 88,9
9 | Hagexna 100 58,9 87,8
10 | AamakeH 100 65,7 90,0
11 | JIroTrecuenc 90 100 61,0 86,6
12 | Apait 100 60,9 85,3
13 | Kazaxcranckas 10 100 62,8 88,7

JlabopaTopusanbIK 3epTTEyNIep HOTHIKECIHIE albIHFAH MOJIMETTEpre CyileHe OTBIPBIN, ecy
KyaThl OOMBIHITIA Ka3/bIK KaTThl Ounaiiaeiy [opaeiidopme 254 xone Canayar, ain ®a3blK KYMCAK
ounaiineiy Kazactanckas 4, AnmakeH xone Kazaxcranckas 10 copTrapsl epeKIeIeHreHiH aiiTa oTy
kepek. Ochl aTaiFaH COPTTApIbIH OHY SHEPTUSCHIHBIH KepceTkimTepi 62,2-65,7% mamaceiHaa
oonael Hemece Tannanrad 100 moHHIH caHbl 63,2 — 65,7%-HBIH ©HY YHEPTHSCH KAKChl SKEH/IITIH
KOpCETTi. OHY 3HEPTUsChl COPTTAP/IbIH JAaJIABIK KaFaaina OipKelKi )oHe TETic eTiH KOTriH OepyiH
CUNIATTAUTHIHBI TJIEIICH .

JlaGopaTopHsIIBIK OHTIMITITT KOpCeTKITep OOUBIHINA J1a, OHY SHEPTHICHI KOPCETKIII CUSKTHI
Xa3abplK KaTThl OmmaiinbiH [opneridopme 254 xone Camayar, an ka3AblK >KyMcakK OWAailIbIH
Kazacranckas 4, Anmaken sxone Kazaxcranckas 10 coprrapsl epexmienini. JleMek oHy SHEeprusichl
YKAKChI YITLIEP/IiH Ja00paTOPUSIIBIK OHTIIITITI ¢ KOFapbl 001aThIHABIFBI Oenrini 60yabl. COHBIMEH
aTaJIFaH kKa3JbIK KaTThl OunaiasiH [opaeiidopme 254 sxone Canayar, ai Ka3IbIK KYMCAK OUIaliIbIH
Kazacranckas 4, AnvakeH jxoHe Kaszaxcranckas 10 copTTapbIHBIH JIaOOPaTOPHUSIIBIK OHTIIITIT1
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kepcetkimrepi 88,2 — 90,0% mamaceiaga 601161 Hemece Tannanran 100 nonmepiy eHrimriri 86-
90% apanbIFblHJa AHBIKTAJIJIBI.

bi3ain 3eprreynepiMizie, Ka3OblK KATThI JKOHE JKa3NbIK JKYMCaK Oumail ce0y MeJepiH
3epreysep Herisinue, ce0y meumepi OolibiHIA TekTapbiHa 4,0 MIIH. OHTII 10H eceOinae Hemece 1
mapiisl MeTp xepae 400 mana ecimik ceOimmi. JKa3aplK KaTThl KOHE kKa3bIK )KyMcak Oumail copT
TapbIHBIH ETICTIK OHTIIITII KOpCeTKIimTepi OOWBIHINA /1a COPT apachIHIAFbl AWBIPMAIIbLIBIKTHI
Kepyre O6omazsl (kecte 3).

Kecte 3 - J)Ka3apIK KaTThI )KOHE JKa3JIbIK JKYMCAK OWiali COPTTAPhIHBIH €TiCTIK OHTIIITIT KOHE
CaKTaJly KOPCETKIlIi

Ne Copr aTaybl Cebinren noH EricTik eHrimriri Cakraiy KepceTkinri
CcaHbl, aHa/M’ aHa ‘ % aHa ‘ %
JKasapIk KaTTel Ougaii
1 | HaypsI3 6- st. 400 297 80,2 286 92,5
2 | Haypsz 2 400 329 82,2 296 90,0
3 | T'opaeiibopme 254 400 313 78,2 301 96,2
4 | Jlan 400 339 84,8 304 89,7
5 | Camayar 400 342 85,8 299 87,4
JKasnpIk sxymcaxk Ougait

1 | Kazaxcranckas15-st. 400 331 82,8 297 89,7
2 | JIrorecuenc 32 400 339 84,8 286 84.4
3 | Kasaxcranckas 4 400 353 88,2 294 83,3
4 | Hagexna 400 359 89,8 321 89.4
5 | Aaxmaken 400 342 85,5 322 94,2
6 | JIrorecuenc 90 400 351 87,8 297 84,6
7 | Apait 400 345 86,2 316 91,6
8 | Kazaxcranckas 10 400 323 80,8 311 96,3

Kectene 6epinren, copTrapibiH KOKTEY Ke3iHae | mapiisl MeTp jKepaeri oCIMAIKTepAiH CaHbl
313 - 359 nana apanbiFbiHIa OONFaHBIH Kepyre 0oJaibl, COHJA €riCTIK OHTIIITIr KepceTkimi 78,2 —
89,8% apaneiFbiHIa OONABL. OCIMIIKTEpIIH €TICTIK JKaFdgaiiga OcKiH Oepy KacueTi CopT
epeKIIeNikTepine OaimaHbICThl OONIBI 1a, OYJI KOpCeTKilll OONBIHINA JKaKChl KOPCETKEH COPTTap
Kazacranckas 4, Hanexna sxone Jlrorecenc 90 coprrapsl OOJIbI.

OHIM XHHAYy aJJbIHJIAFbl CAaKTAJFaH OCIMIIKTEp CaHBI ’Ka3/bIK KaTThl KOHE JKa3/IbIK HKYMCaK
Oumail copTTapbIHBIH OMOJIOTHSUIBIK €peKIIeTIKTepiHe TiKkeel OailmanpicThl 001161, byt kepceTkimm
OOWBIHIIIA )KOFAPBI CAaKTATy JCHICH1 JKa3IbIK KATThI )KOHE JKa3/IbIK jKyMcak ounaiasiy [opaeiihopme
254, Anmaxen xoHe Kaszaxcranckas 10 coprrapeiHma Oadkanibsl. ATanFaH copTTapia CakTalFaH
eciMaikTepaiy yneci 94,2-96,3 % apanbirbiHga Oomnbir, 1 M? amaHgarbl eciMIikTep caHbl 286—322
JTaHara KeTTl.

JlakbUT TYKBIMBIHBIH KOKTEI IIBIFYhI KOOIHE KaTBINITACKAH XKBLTY MEH BUIFAJl )KaFJaiiapbiHa
Toyeai. Anaija TYKBIMHBIH KaJbIITHI opi OIpKenKi ©Hyl TeK OChl (haKTOpJIApMEH IIEKTeIMEH,
arpoOTEeXHUKAJIBIK IIapatapAblH JIeHreliHe, COPTTHIH OMOJOTHSIIBIK epeKIIeNiKTepiHe, TOMBIPaK MeH
TYKBIM KYPaMBIHJIAFbl 3WSHIBI ar3ajapiblH OOJybIHA JXoHE Oacka Ja acep eTymni (hakropriapra
OailIaHBICTHI AHBIKTAJIA]TBI.

OHIM XHMHAY aJIBIHAAFBl OCIMIIKTEP CaHBI CHIPTKBI OpTa XKaFdaiiapbl MEH arpOTEXHUKAIBIK
(bakTopiapablH KEUIeH I ocepi HOTMXKECIHAE KaiublnTacaasl. by gaxTopiapasl mapTThl TypAe €Ki
Tonka Oexyre Oonaabl. BipiHIII TOMKa TONBIK KOKTEY KE3€HIHAETI ©CIMIIKTEp CAHBIH aHBIKTANTHIH
dakropnap »kaTtaapl, oyap OenriieHreH ceOy MeJIIepiH cakTay >KOHE KepPruUTKTI JKarmanmapia
JKOFaphl €TICTIK OHTIITIKTI KAMTaMachl3 €TEeTIH arpOTeXHUKAJIBIK IIapaJlapAbIH TOJIBIK 9Pl Carlajbl
OPBIHAATYBIMEH CHITaTTanaabl. EXiHII TOI 6CIMAIKTEpAiH OCin-aaMy Ke3eHIHIeTi CaKTally JAeHIeiiH

0 “MexyHapoHbIN HayYHO-HccaeoBaTenbckul neHTp “Endless Light in Science”



CEJIbCKOX03A1CTBEHHBIE HAYKHU
Impact Factor: SJIF 2023 - 5.95 AGRICULTURAL SCIENCES
2024 -5.99

aHBIKTAUTBIH (haKTOpIapAbl KaMTHUIBL. Byl KepceTkiml eciMAIKTepAiH KOJAMChI3 jKarmaiimapra
TO31MILTIriHe OaIaHBICTHI OOJIBII, OJ1 ©3 KE3ET1HIE COPTTHIK €PEKIICITIIKTEPMEH TiKeJIeH aHBIKTAJI/IbI.

KopsiThiHabl: 3epTTey HOTHKENepi OOWBIHINA 3€pPTTEIreH COPTTAPABIH INIHIEC KOFAphI
CaKTaJly KOPCETKIII jKa3/bIK KaTThl Ousiaii copTTapbeiHblH apackiHan ['opaetidopme 301 copThinaa
aHBIKTAJABI, OHJIA OCIMIIKTEP/IiH cakraidy neHreii 96,2 % kypan, 1 mM? amanmga 301 mana ecimiik
CakTaJabl. AJ *Ka3/bIK )KyMcaK Oujai copTTapbiHbIH imiHae AnMakeH (94,2 %, 1 m?-ta 322 nanHa)
xone Kasaxcranckas 10 (96,3%, 1 m*>-ta 331 mana) copTrapbl >KOFapbl KOPCETKIII KOPCETTI.
Cakranran eciMIIKTEp caHbl OOMBIHIIA €H KOFapbl HOTIKE JKa3/bIK KYMCaK OugaiabiH AlMakeH
copThiHIa Tipkemin, 1 M? amagma 322 maHa ©CIMIIK CaKTalabl. AJIBIHFaH HOTIDKENEp 3€pPTTEIreH
COPTTAp/bIH €TICTIKTE OpPHAJIACy THIFBI3JBIFBI MEH CaKTaly KOpPCETKIIITEPiHIH OHTAWIbI JIEHI e e
OOJIFaHbIH, COH/IA-aK OCIMIIKTEP/IiH 6CY1 MCH IaMybIHA KOJIAMIIBI arpOIKOIOTHSUIBIK KaF JaiIap by
KAJIBINTACKAHBIH JIQJIEIIE/I].
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BJIMAHUE KAIIEJIBHOI'O OPOIIEHUA HA ITPOAYKTUBHOCTDB COHN

’KAHY3AKOB HYPACBHLJI
ABWJIXAW BEUBIT KA3BEKY.JIbI
BAMKYMA ABUT AJTAKYJIbI
KYPBAHOB KAJIXAHBEK MYPATBEKY.JIbI
CTyI[CHTBI AFpO6I/IOJ'IOl“I/ILIeCKOFO (I)aKyJIBTeTa, Ka3aXCKOFO HaIlMOHAJIBbHOT' O arpapHoro
HUCCIICOOBATCIBCKOI'O YHI/IBepCI/ITeTa

Hayunsrii pyxoBoaurens - MBIP3ABAEBA I'YJIHAP ASUMBAEBHA
r Anmarsl, Kazaxcran

Annomavus. Ilonus cou c ucnoavszosanuem xaneavHozo opoutenus 6 Kazaxcmane nauan
NPUMEHAMbCSL UL 8 NOCTeOHUe 200bl U NOKA 8HEOPEH MONbLKO 6 omoeibHblx xozstcmeax. Cos
kyromypuas (Glycine max (L.) Merr.) — oononemnee mpasanucmoe pacmenue pooa Glycine
cemeticmea bobosvie. C yuémom 6blcOKO20 NOMEHYUana NpoOyKMUSHOCMU COU YCMAHOBLEHbl
ONMUMANIbHbIE  COYEMAHUsl B0OHO20 U NUMAMENbHO20 PedCUMO8 Nougbl, obecneyusaroujue
Gopmuposarue ypoxicaiinocmu cemsan Ha ypoeue 42—45 y/ea. Kanenvrnoe opoutenue npeocmasisem
€000l Memoo NoaUBa, Npu KOMOPOM 6004 NOOAEMCA HENOCPEeOCMBEHHO 8 NPUKOPHEBYI0 30HY
PACMEHUl MATLIMU 003AMU C NOMOWBIO 003aMOpos-KaneavHuy. /lanuviti cnocob obecneuusaem
CYUWeCmMBEHHYI0 IKOHOMUIO BOOHBIX Pecypcos, YOoOpeHull, SHepauu U mpyoo8ulxX 3ampam, a maxice
CHUdICaem nompeoHocms 6 pazeumou mpyoonpogoonoul cemu. Kpome moeo, kanenvrnoe opouterue
cnocobcmeyem noyueHuro 6oiee panHe2o ypoxicas, npedomspawaen 3po3uo NoYbl U CHUMCAem
PUCK pacnpocmpaneHusi 6oae3Hell u COpHol pacmumenvHocmu. KanenbHuvle iunuu noopazoensiiomes
Ha KaneibHvle mMpYOKU U KaneibHvle JjeHmbvl. KanenbHvle jaeHmbl U320MAGIUBAIOMCA U3
NOAUIMUNEHOBOU NONIOCH, CEOPAYUBAEMOU 6 MPYOKY U COeOUHAEMOU MemoooM mMepMUudecKou
ceapku unu ckaeusanusa. Ocobvli unmepec npeocmasisiem nood3eMHOe KaneibHoe OpouleHue,
KOmMopoe umeem psid OMAUYUL U NPEUMYUIeCME NO CPABHEHUID C HA3EMHbIM. J{aHHas cucmema
MOJCEm NPUMEHAMbC 68 PA3IUYHBIX NOYBEHHO-KIUMAmMuyeckux ycnosusx. llonuxnopeununosvie
mpyoonpoeoovl npu KChIyamayuy cnocoomsl cayscums 15-20 nem. Ilpu ux 3axnaoxe Ha 2nyOuHy
30—40 cm coxpansemcs 603MONCHOCMb BbINOIHEHUS NPAKMUYECKU 6CeX NPUEMO8 OCHOBHOU U
npeonocesHoll 0OpabomKu nouebl, A CPOK OKYRAEMOCHMU cucmemvl cocmasisem 2—-3 2o0a.
Pezynemamor uccnedosanus usyuenue d¢hghexmusHocmu n003eMHO20 KANEIbHO20 OPOUEHUsI NPU
B030€IbIBAHUL  COU, BKIIOUASL NPOBEOCHUE NEPBO2O Be2eMAYUOHHO20 NOIUBA C NPUMEHEHUEM
CReyuanbHblX MAWUH, YHUYMONCeHUe COPHOU pACMUMENbHOCMU 8 PAOKAX, PbIXleHue MeXCOYpAOul,
ocyujecmenenue NoCIeOyIouux BecemayuOHHbIX NONUBOS, HEKOPHesble NOOKOPMKU PACMEHUll
MUKPOIIeMenmamul, 3auumy noceeog om epeoumenell u OoaesHell, cmMamvléanue SUOKUX NOTUBHBIX
mpyoonpoeooos 6 0O0OUHBI, 0ecuKayurr Nocegos, a makice KoMOanuHosyro YOopky 60008 u ux
obmonom. Llenv ucciedosanus nosviulenue 3¢)heKmusHocmu 8030€1bl8AHUSL COU HA CEMEHA 34 CUem
Paspabomku payuoHAIbHO20 PENCUMA OPOULEHUs. 0becneyusaioujee NoayueHue yporcaunocmu 42-
45 y/ea c ucnonvzosanuem cucmem KaneabHO20 OPOUEHUS.

Kniouesvie cnosa xaneivHoe opouieHue, 0COOEHHO NoOO3eMHoe, CHUdcAem, 3dCOPEHHOCHb,
PAacmeHus, ceMeHa, COPHAK, pa3sumiust, NpOOYKMUBHOCHb, KAYeCMEAd VPONCASL.

BBenenue. Crioco0 BO3IENBIBAaHUS CEMEHHOM COM B CHCTEME KalleJbHOTO OpPOIICHHUS,
BKJTIOUAIOIIUI YCTAaHOBIIEHHUE MECTAa COM B CEBOOOOPOTE, BEIOOP COpTa M MPE/IIeCTBEHHUKA, YOOPKY
MpPEAIIECTBEHHUKA, JIYIICHHE CTEPHH, BHECEHWE TepOMIMAOB Ui TOJABICHUS 3JIOCTHBIX
MHOTOJICTHUX COpHsKOB[1,c.19-21]. TlpoBeneHue OCHOBHON 00pabOTKM TMOYBBI C 3aMalIKON
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MOKHUBHBIX M PACTUTEIBHBIX OCTATKOB, BHECEHUE OPraHUYECKMX M MUHEPAITBHBIX YAOOPECHHIA,
MIOKPOBHOE OOPOHOBaHHUE, PAHHEBECEHHIOK KYJIbTUBALMIO HA INIyOHMHY 6—8 CM C BbIpaBHHBAHHEM
MUKpoOpebeda mosist, ”HOKYJsIuio. [IpenmnoceBHy0 00paboTKy ceMsiH pu30TOp(GUHOM, 3aIIUTHBIMU
U POCTOCTUMYJIUPYIOUIMMHU MIperapaTaMu, IPeI0CEBHYIO KyJIbTUBALIMIO IOYBBI Ha MIyOUHY 4—5 CM,
nonoceBHoe npukaTeiBanue[2,c.101-106]. bribop crmocoba moceBa, ycTaHOBIIEHHE HOPMBI BHICEBA,
MOCeB, TMOCJIENOCEeBHOE TMpHUKaThiBaHue. JloBCXoqoBoe OOpOHOBaHME TO JMAroOHANIW OIS,
MTOCJIEBCXO0JIOBOC OOpPOHOBaHWE, PACKIAAKy THOKUX ITOJIMBHBIX TPYOOIPOBOJOB BIOJIb PSIKOB
pacTeHuii ¢ uX (QuKcanuei. YCTAaHOBKY M 3aKalblBAaHHE TMOJUBHBIX MOJUATHICHOBBIX WU
XJIOPBUHUIIOBBIX TPYOOK[3, c.168-175]..

P e

B 3 P

PrcyHOK- KaneapHOro OpoIieHus Pucynok- Cos xynbprypHas (at. Glycine max)

PesyabTaTnl U 00cys;xkaeHue [lo oTHOLIEHUIO K BJIare COX MOYKHO OTHECTH K KyJbTYpaM C
nuddepeHpoBaHHON MOTPEOHOCTHIO B BOJAE Ha pa3inuHbIX (azax Beretaruu [4,c.160-184;
5,¢.358-360; 6,c.132-136]. Jlns HaOyxaHust ceMsiH TpeOyeTcsl BHICOKAsl BJIAKHOCTh IMOYBBI, TaK Kak
OHH TIOTJIOLIAIOT BOAY B KojuuecTBe, paBHOM 150 % maccel cyxoro cemenu.B nepuosa ot Bcxo10B
710 BETEHUS, KOTJa MPOUCXOIUT aKTUBHBIA POCT KOPHEBOM CHCTEMBI U BET€TATUBHON HAJ[36MHOMN
MAacCChl, paCTeHHsI UICTIONB3YIOT MOYBEHHBIC 3aI1achl BIard. B 3ToT meprox n30bITOYHBIC OCAJKH MOTYT
OKa3bIBaTh HETaTUBHOE BIMSHUE, TOCKOJIBbKY CTUMYJIUPYIOT Ype3MepHOE 00pa30BaHUE BEreTaTUBHOMN
MaccChl, YTO CHIDKAET YCTOWYMBOCTH PACTCHHMM K 3acyxe W mojeranuio [7,c.302-322].Hambomnee
WHTEHCUBHOE BOJOMOTpeOIeHne Hab0JaeTcsl B TeHEepaTUBHbBIE a3bl — IBETEHHE, (DOPMHUPOBAHHE
0000B 1 HAJTUB CEMSH. DTOT MEPUOJI CIUTACTCS KPUTHUECKHUM I10 BIArOMOTPEOICHHUIO, TAK KaK 32 €ro
BpEMSI arpoleH03 pacXoAyeT OKOJO ABYX TpeTel Bceil BOMABI, MOTPEeONsseMON pacTECHUSMHU 3a
BereTanuio [8,c.67-75; 9,c.124-128]. Poab BOJibl B ’KU3HU PACTEHMS BBIXOIUT 32 PAMKH MOAEPKAHUS
Typropa u o0ecredeHrss HOpMaJIBHOTO MPOTeKaHUs (PU3HOIOTHIECKUX TporeccoB. Boxa, sBissch
YHHUBEpPCaJbHBIM PAaCTBOPUTENIEM, CHOCOOCTBYET pACTBOPEHHIO MHHEPAIBHBIX COJeH U HX
MIEPEMEILEHUIO Yepe3 KOPHEBYIO CHUCTEMY BHYTpPh pacreHus. llosTomMy mnpu HenocTaTOYHOM
YBIKHEHUH OPOIICHUE CTAHOBUTCS OJIHUM M3 KJIFOUEBBIX (DAKTOPOB, OMPEAESIONNX MTUTATeTbHBIN
PEKHUM MOUBBI U YCIOBHUS pocTa U pa3BuThs pactenunii [10,c.33-35].

MatepuaJjbl u MeToabl. Hamm onbitel mpoBoaniucs B 2024-2025 rr. B En6exmu-Kazaxckom
palioHe AnMaTMHCKOUN o0Oyiactu, Ha 0asze xozsiicTBa «balicepke-Arpo». Beibop maHHOTO pernona
OOyCIIOBJICH €ro arpoKJIMMaTHYEeCKHMH OCOOCHHOCTSIMH, XapaKTePHBIMU [JISI FOTO0-BOCTOYHBIX
npenropuii Kazaxcrana, rue HaOIOJaeTcsi YMEPEHHOE KOJIMYECTBO OCAJIKOB M MEPUOJUYECKHE
Kose0aHus BIaKHOCTU MOYBHL. [IpoBeneHue ncciaeoBaHuil B peaabHBIX XO3SMCTBEHHBIX YCIOBUIX
MO3BOJIUJIO OLIEHUTh BIUSHUE I[MOYBEHHON BIAXXHOCTM W OpPOIICHHS HAa POCT, pa3BUTUE U
BOJIOTNIOTpeOIeHHE COM B pa3iMyHbIX (azax Bereranuu. Llenp mccnenoBaHuii, MorydyeHHE BHICOKUX
ypoXkKaeB COM Ha 3€pHO IPU MOMOUIM TEXHOJOTHUHU KalleJIbHOI'0 OpPOIICHUS W CPABHEHMS TAaHHOM
TEXHOJIOTUU C TPAIUIIMOHHBIM CIIOCOOOM IMOJIMBa IO O00pO37aM, CpaBHEHHUE NMPUMEHCHHSI JTaHHBIX
arponpuéMoB Ha MPOJYKTUBHOCTh COM M Ha pacxXoj MOJUBHOW BOABL. B ombITax HCIONB30BaIu
Kaszaxcranckuii copt cou Jlactouka. OnbIThl IPOBOJMINCH B TPEX KPATHOM MOBTOPHOCTH, IIJIOLIA/1b
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nenssukn 100 kBampatHbeix Metpa. Ilepen moceBom ammodoc 250 kr/ra. HaGop TryMHUHOBBIX
ynoopenuit o Beretanuu. PochopHbIx yaodopenuit BHocuan 15-30 kr/ra, kanmitHbix 25-60 kr/ra.
OnbITEl C TEXHOJOTUSMHU KalleJIbHOI'O OpOILIEHUS NPOBOJWIM C KalelbHBIMU JIEHTAMH U C
MO/I3¢MHBIM OpPOILIEHUEM IPU TMOMOIIM KanedbHbIX TpyOok u3 [IBX. OneiTel mpoBoawiv 1o
CIEYIOLIEH CXEME:

Omnpit 1. BnusiHue KaneiabHOro OpOIIEHUS JICHTOUYHBIM CIIOCOOOM Ha MPOIYK-THBHOCTh COU.

1. KonTpoub nosnus no 60po3aam ¢ npej MoJiMBHbIM oporoM Biaaxkunoctu 80% ot HB.

2. KanensHoe opoIIeHHe JEHTOYHBIM CIOcO00M ¢ moporom Biaxknoctu 60% ot HB.

3. KamnenbHoe opollieHne JIEGHTOUHBIM c11I0c000M ¢ noporom BiaxkHoctu 70% ot HB.

4. KanenbHoe opolIeHHe JEHTOYHBIM CI0co00M ¢ moporoM Biaxknoctu 80% ot HB.

OmneiT 2. BiusHume 1OA3€MHOTO KamedbHOro opomenus mno Tpydbam wu3 I[IXB Ha
MIPOJYKTUBHOCTB COU.

1. KoHTpoas nonus no 00po3am ¢ npes NoIUBHBIM oporom BiaaxHoctu 80% ot HB.

2. IlonzemHoe kanenabHOE opotieHue no Tpydam u3 [IXB ¢ moporom Braxxknoctu 60% ot HB.

3. TlonzemHoe kamnenpHOE opoieHue mo Tpydam u3 [1XB ¢ moporom Braxknoctu 70% ot HB.

4. TlonzeMHoe KanenbHOe opoleHue no Tpyoam u3 [IXB ¢ moporom Bnaxunoctu 80% ot HB.

PesyabTaThl M 00cykaeHHue. TexHOIOrUS KaneabHOIO MOJMBAa B HAIIMX OMbBITaX BKJIIOYaAlia
cienyrolye eMeHTsl: Hacoc 11 mogaum BoJbl 0] ONpeiesIeHHBIM JIaBJIeHueM He Bbie 1,5 6ap.
V3en ¢unpTpannu, BKIOYAOLMI B ce0sl ecYaHble, TUCKOBbIE, CETUaThle PUIBTPHI C PYYHBIM WU
aBTOMaTMYECKUM YIPABICHUEM MPOMBIBKM BOABL. Y3en ¢deprurauuum - y3ea i BHECEHHUs
pacTBopeHHBIX ynoOpeHuil. Cucrema TpyOONpOBOJOB, B KOTOPYK BXOJSAT MarucTpalbHbIl H
pa3BoOALIMIA TPYOOIPOBOJ, K KOTOPOMY HPUCOEIUHSIETCS IMOJAIOUIMM INUIAHT WM KalleJbHbINA
no3atop. Yepes Hero mpousBoauTcs nonus. KanenbHble 103aTOPBI MOAPA3IEISIIOTCS HA KarleJIbHbIe
JIEHTbl W KamejbHble TpyOkH. B ombiTax MO MOA3€MHOMY KamnelbHOMY OpOIICHHIO, TPYOBI
yKJIabIBaINCh Ha TiyouHy 40 cM C OJIHOBPEMEHHBIM 3aKamnblBaHWeM MTaabSHCKUM YKIaI4UKOM
Spaperi. OnbITHI IPOBOAMIM B YCIOBHUSIX CEBOOOOPOTA MPUHATOTO B X03s51CTBE. IIpeanecTBeHHUK 110
cxeMme ceBoo0opoTa xo3sicTBa o3uMas mieHuna. [loces con npoBogunu 6-8 mas 2024 roga npu
TeMIIepaType MOYBbl B BepXHeM moceBHOM cioe 10-15°C AByCTpOYHBIM JIEHTOYHBIH MOCEBOM C
HIUPUHON MEeXIypsaauit 45 cM, IUpUHON B psakax 15 cMm, Ha riryOuHYy 5 M, UTAIBSIHCKON CESIIKOM
Sffogia kappa5. Macca 1000 cemsin 180 rp. Hopma BeiceBa cemsn Ha rektap (110 xr/ra). Ilpen
MMOCEBOM  ceMeHa  0o0pabaThiBaiCh  a30TGUKCUPYIOMIUM  WHOKYJISSHTOM — PU30TPOOHHOM
MOJTYBJIQXKHBIM CIIOCOOOM B JICHb IOCEBA HA KPBITHIX IUIOIMIAJKAX, KyJa HE JOCTUTAIH TNpsMble
conmHeyvHble Tydnd. OO6paboTaHHBIE CEMEHA BhICEBAIM Ha MpoTshkeHnu cyTok[11,c.168-173].

I'exTapnas HopMa OGaxkTepuanbHbIX npenapaTos coctaBuia 200 rp (mi) + 500-800 M Bobl Ha
80-120 kr cemstH. OCHOBHOE BO3/IE€JBIBAHUE MOYBBI 3aKJF0UAJIOCh B MPOBEJCHUN OCEHHUX OJIHOIO-
IByX JdymieHud Ha myoumHy 8—10 cM. PanHeBeceHHIO0 00pabOTKy HauyWHAIM ¢ OOpPOHOBaHUS
TSDKEJBIMU, CPEIHUMU WJIM JIETKUMHU OOpOHaMH MpPH HACTYIUICHHU (U3HUOJIOTMYECKON CHEeNOCTH
nmouBsl[ 12,c14-15]. Taxxe npoBeny 1Be MEXIYPSAIHBIX KYJIbTUBALIUU, ITOCIICAHEE HE TT031HEE (Da3hl
oyronm3aruu. [Tociie moceBa mo4yBy 006paboTa TepOUIHIOM METPUOY3UHOM (3€HKOp) TIOYBCHHO U
¢dabuaHoM + AnbIOBaHT (MTOBEPXHOCTHO-aKTHBHOE BEIIECTBO) JUISI MPUMEHEHUS B CMECAX C
repOuIUIaMu IJisl YBEITHMUeHUs MX dPPEKTUBHOCTH 10 BereTtanuu B (aze 3-4 HACTOSIIUX JTUCTHEB,
MPOTUB OJHOJETHUX U MHOTOJICTHHUX 3JIaKOBBIX U JBYJIOJIBHBIX COPHSIKOB C HOPMOM pacxoja
npenapata 0,1 kr/ra[13,c.88-92]. Jlo moceBa, ceMeHa NMpPOBEPUIN Ha BCXOXKECTh B J1a0OPaTOPHBIX
ycnoBusax B yamkax Iletpu B yeTeipéx mpobax no 100 cemsin npu temnepatype 20°C. BexoxecTsb
coctaBuna 92%. Ha 7-9 nenp mocne mosiBIE€HUS BCXOAOB MPOBOAMIM BHEKOPHEBYIO MOJKOPMKY
MHUKpOdJIeMeHTaMUd. Bo Bpemsi MpoBeZeHUS ONBITOB MPOBOAMIN (HEHOJOTHUECKUE HAOIIOACHHUS,
M3MEPSIIH TI0UIA b JINCTOBOW MOBEPXHOCTH, U3MEPSUIH BIaKHOCTH TOYBBI JJIs OTIPE/IENIEHUS] CPOKOB
MIOJIBA COTJIACHO CXeME ONBITOB. B X0/1€ uccnenoBanuii npoBoAuau (peHoIornueckue HaboaeHNs,
M3MEpSAIN IUJIOLA/]b JIMCTOBOM IMOBEPXHOCTH METOJOM BBICEUEK, a TakkKe MOAPOOHO Ha
MWIUIMMETPOBOM  Oymare, IUIAaHUMETPUYECKMM  METOJIOM W METOJOM  CKaHUPOBAHMSL.
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[IponomKUTENPHOCTh TEPUOJA BEreTalliM B 3aBUCHUMOCTH OT arpoOKJIMMAaTHYECKUX YCJIOBUMI
TEPPUTOPUH B COPTA MOXKET U3MEHSTHCS B IIMPOKKX mnpeenax or 70-80 go 160 u 6onee queit. Copra
COH 10 MPOJIOJKUTENBHOCTH NIEPHO/Ia BET€TALMU MOAPA3AEISAIOT Ha CASAYIOIIUE TPYIIIBL:

- Ouens no3guecnensle — 160 u 6onee gHEH;

- Ilo3guecnensie — 140-159 nHei;

- Cpennecnensie — 120-139 nneit;

- Cpeanepannecnensie — 110-119 aneii;

- Cxopocnensie — 100-109 nueit;

- Yubtpackopocnensie — 80-99 nueil.

IToceB mpoBenu 6-8 mas 2015 roma, JEHTOYHBIM HIUPOKOPSIHBIM CIIOCOOOM IO CXeMe, B
MeXAypsabsix 45 cM, B psakax 15 cm. Copt cou Jlacrouka. Ha 7-9 nenp nosiBunuch Bexonsl (15-17
Mas). 3a nepBbie 25-30 mHEH 1mociie TMOSBICHUS BCXOJIOB PACTEHHS JOCTUIIM BBICOTHI 15-20 cwm.
[lepBorii TpoituaTeiidi ucT oOpaszoBaics depes 20-22 s (4-6 MIOHA), TIOCIIE MOSIBICHHUS BCXOJIOB.
[Tocnenyromue MUCThs MOSIBISUIMCH ¢ uHTepBasioM 4-7 nueid. Ilocne obpazoBanus 2-3 nucrta Ha
pacTeHHsIX MOSBUIUCH OOKOBble moOeru. dasza BETBIECHMS 3aBEPIIMIACH C IMOSBICHHEM MEPBbIX
1BETKOB. [Ipym onTUMalbHON TIycTOTE CTOSIHMSI pacTeHMH Ha rekrap, B Hamem ciydae 100 000
pacTeHuii Ha rekTap, GopMupoBanock ot 2 10 4 BetBeit. daza OyTOHM3ANMH IBETCHUS HACTYITAIIO
14-17 urons. Hauano oGpa3oBanust 6060B-HanuB 1-4 utons 2024 r. [lonueii Hanu 30 urons-3
asrycTa. [lomnas crienocts 23-28 aBrycra. KonudecTBo queit ot moceBsl g0 cnenoctu 110-114 gaeit.
®a3bl pocta cou. Puc.1

ONTUMO®
0,5 n/ra

L ¢ FRT

0-10 12 13 14  15-17 51 60 62-69 81-89

Puc. 2
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[NosiBIeHUE MEpBOrO TPOHYATOrO JIMCTA TaKXkKe OBUIO MPUMEPHO OJHOBPEMEHHO, HOCKOJIBKY
ICPBLIC IIOJMBBI IIOKAa HE3HAYWUTCIBHO BJIMAJIM Ha Pa3BUTHUC paCTeHI/II\/’I, TAKXXC 110 MPUYHUHC
JOCTATOYHOT0 KOJMYECTBA BJIAard B MOYBe. Pa3HUIa B pa3BUTUM pAaCTECHH HAa4yajo HAOIOAAThCs B
¢aze OyToHM3aIMH, IIe CIOCOOBI U PEXKUM OpPOLICHHS [0 Pa3sHOMY OTPAa3HINCh Ha HACTYIUICHHUE
pasnuyHbIX (a3 Beretanuu. Kak BUIHO M3 TAOJMIBI, IIPH KaleJIbHOM OPOIICHUH COH, PACTCHUS
HayaJld pa3BUBATBCS OBICTPEE Jake IMPH TOJNMBE C 0OoJiee HU3KUM MPEANOIMBHBIM IOPOTOM
HaMMEHbIIEH BIaroéMKOCTH 1MouBkI B 60%, 10 CpaBHEHUIO C TPAJUIMOHHBIM MTOJIMBOM IO O0po3/1am
B 80% ot HB. D10 00BsICHSIETCS TE€M, YTO MTPH HOJIMBE IO OOPO3AaM OPOLIATUCH HE TOIBKO PACTCHHS
HO M MEXAYPS/IHBIC YYacTKH, CO3[aBas ONaronpusITHbIC YCIOBUS Uil COpHsKOB. Ilpu monuBe
KareJdbHBIM OpOIICHHWEM, BOJA I10J[aBajlach MWCKIIOYUTEIBHO Ha COI0, a CBOOOJHBIC YYaCTKH
OCTaBaJIUCh CYXUMH, YTO 3HAYUTEILHO CHUKAIIO 3aCOPEHHOCTb.

Ta6n1/1ua 1. OcobeHHOCTH PasBUTHA COHU B 3aBUCUMOCTHU OT crocoba u PEKHMa OPOIICHUSI.

[aa)]
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OnbIT 1. BausgHue kaneiapsHOro HA3eMHOTO OPOILICHUS HA Pa3BUTUE COU.
1 8.05 |16.05 5.06 17.06 4.07 3.08 28.08 114
2 8.05 |16.05 6.06 16.06 4.07 3.08 27.08 113
3 8.05 |16.05 4.06 14.06 2.07 1.08 25.08 112
4 8.05 |16.05 4.06 14.06 1.07 31.07 24.08 111
OmnpiT 2. BnusiHue Mo 3eMHOTO KareabHOro opoiieHus mo tTpyoam u3 [1XB Ha pazButue cou.
1 8.05 |16.05 5.06 17.06 4.07 3.08 28.08 114
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2 8.05 [16.05 5.06 15.06 3.07 2.08 26.08 | 112
8.05 | 16.05 4.06 14.06 1.07 31.08 24.08 | 111
4 8.05 |16.05 4.06 14.06 1.07 30.07 23.08 | 110

OcobOenHo 310 3(hdekTHBHO OBUIO TpPHU MOJ3EMHOM KaleJIbHOM OpOIIEHUH, TAEe BOAA
JI03UPOBAHO MOJABAJIOCH HA KOPHEBYIO CUCTEMY COU M CEMEHA COPHBIX PACTEHUH JIeXkall Ha CyXOon
3eMJie, 4TO CO3/1aBaji0 MM AMCKOM(OpTHbIE ycioBusa. Kpome TOro, mpu mojuBe KamnedbHBIM
OpOILIEHUEM BMECTE C BOJIOM Ha PAacTEeHHUs MOJABaJINCh PACTBOPEHHBIE YIOOpEHHS, MPOBOAUIACH
MIOJIKOPMKA paCTEHU, YTO 3HAUUTENBHO YCKOPSUIO pa3BUTHE PACTEHUI U POCT BET€TaTUBHOM MAacCCHI.
D10 0TOOpa3miIoch B UTOre Ha Oosiee OBICTPOM pa3BUTUHU B MoOcienyromue ¢asbl BereTaluu U B
KOHEYHOM MTOTe Ha YPOKalfHOCTH U €ro KadecTBe. Tak u3 TabnuIsl BUHO, YTO HA4ajI0 0Opa3oBaHUs
06000B, TOJHBIA HATUB U CHEJIOCTb MPU HA PA3IUYHBIX BapuUaHTaX OIMEPeKao KOHTPOJIbHBINA ¢
TPaJULHUOHHBIM CIIOCOOOM MOJMBA OT 2 110 4 THEW U B UTOI'€ COKPATHIIO BET€TallMOHHBIN MEPUOJT Ha
JTy4IlleM BapuaHTe MPU MOJ3€MHOM KaleJbHOM OpOLIEHHHU MO TpyOaM ¢ MpeaNOoIMBHBIM TOPOTOM
80% ot HB 1o 110 gHeil, mo cpaBHEHUIO ¢ KOHTPOJbHBIM BAPUAHTOM IIPH TOH K€ BIArOEMKOCTH
80% ot HB, HO ¢ momuBOoM 110 60po3aam 114 nHel (0T moceBa 10 MOTHOM CIIEIIOCTH).

[Ipu ncnonb30BaHNM JAHHOM MPOTrPaMMBbl yCTPAHSETCS MOIPEIIHOCTh YBSAIaHUS JIUCTHEB, HA
BEJIMYMHY IUIOLAM JIMCTHEB HE MOBIMSET JKWIKOBaHWME W ToJmMHA Jucta. Jlns paboThl ¢
nporpamMmoii «JIucromep» mnorpeboBaics CKaHep, NHpo3padHas IUIEHKa, JUCT Oenoil Oymaru.
ITopsimok paGoThl OBLIT TAKOB: Ha CKaHEp KJIAJM MPO3pAayHyIO IUIOTHYIO IUIEHKY. IToBepx miueHku
YKJIaIbIBAJIH JINCTHSI, IOBEPXHOCTH KOTOPBIX JOJDKHA OBITH CyX0ii, 0€3 pOChl 1 KamneseK BoIbL. JINcThs
MOKPBIBAEM JINCTOM Oesioi Oymaru, 3aTeM CKaHMPOBAIH N300pakeHUE JTHCTHEB.

Tabnuna 2. Poct 11MCTOBOM MOBEPXHOCTH B 3aBUCHMOCTH OT C1IOCO0a U peXUMa OpOILIEHUSI.
(ITomzemuoe opomienue 1o Tpy6am u3 [IBX). ITnomaas IMCTHEB OJHOTO PAaCTEHHs, CM>

Bapuantsl ®da3bl pa3BUTHA COU
OITHITOR CrebneBanue Bersnenue Bockosas
IlBerenue CIIEJIOCTh
Ormprr 1.
1.KonTpons 145,5 680,1 12924 985.,8
2.60 % ot HB 139,8 585.,6 1295,2 988.8
3.70% ot HB 148,6 688,9 1300,8 9923
4. 80% ot HB 152,4 692,3 1312,8 994.8
OnpiT 2
1. KonTposnb. [Tonus o 60po3aam ¢ mpej MoJUBHEIM moporoM BiaaxkHoct 80% ot HB
2. ITogzeMHoe KanenpHoe opouieHue 1o Tpyoam u3 [1XB ¢ moporom Bnaxknoctu 60% ot HB.
3.ITox3emMHOE KamenpHOE opolieHue o Tpydam u3 I1XB ¢ moporom Bnaxkuoctu 70% ot HB.
4. TlonzemHoe kanenpHOe opoiieHue mo Tpydam u3 [1XB ¢ moporom Biaxknoctu 80% ot HB

Jns onpeneneHus IUIOMAAM JUCTOBOW IMOBEPXHOCTH MCIONIB30BAIM METOJ LU(PPOBOroO
aHaJM3a CKaHUPOBAaHHBIX H300pakeHHH. CKaHMpPOBaHHOE H300pa)K€HHE JIUCTHEB BBOJIWIN B
CHEUAIN3UPOBAHHYIO IPOrpamMMmy, KOTOpas IO HCTEUYEHUH OJHOM MHUHYTHl aBTOMAaTHYECKU
paccuMThIBasIa IUIOIIAAb MCCIEAYEMOro oObeKTa B 3a/laHHBIX €IMHUIAX U3MepeHHs. TOYHOCTh U
NPUTOJHOCTh JAHHOTO MeToJa ObUIM TPOBEPEHBI B XOAE CPAaBHUTEIBHOIO aHalu3a C
TpaJAULIMOHHBIMU CIIOCOOAMU OTIpeeNIEHNUS II0UIaAH TUCTHEB, YTO MOITBEPAMIIO €T0 JOCTOBEPHOCTD
U BO3MOXHOCTb IPAKTHYECKOr0 IpuUMEHEeHMs. lcrnonp3oBaHue MaHHOrO MeETOJA IO3BOJIUIIO
OTIPEAENIUTh ACCUMIINPYIOILYIO MOBEPXHOCTh OJIHOTO PACTEHUS COM B pa3jiMuHbIe (pa3bl BereTalun
IIPY Pa3HbIX BapuaHTax opolieHus. [losyueHHble TaHHbIE IPEICTaBIEHbI B Ta0IuLe 3.

Ta6nHua 3. Poct nucroBoit IMMOBCPXHOCTHU B 3aBUCUMOCTHU OT cnoco6a H pCKUMa OpOILICHUA.
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(ITomzemuOE opomrenue 1o Tpy6am u3 IMB. Tlnoma s IMCTEEB OJHOTO PACTEHHS, CM>
Bapuantsl ®da3bl pa3BUTHSI COU
OTTBITOB CrtebneBaHue BertBnenne IlBeTeHue BockoBasi cienocTthb
1.KonTtposib 145,7 681,1 1291,5 984,8
2.60 % or HB 143,8 588,6 1297,3 989,9
3.70% ot HB 151,5 697.9 1300,8 992,3
4. 80% ot HB 156,4 698.,6 1320,8 998,8

B pannme ¢aspl pocta ¥ pa3BUTHS PACTEHUN NPeoOsIafaloT MPOLEcCh (GOPMHUPOBAHUS U
MHTEHCUBHOI'O POCTa JINCThEB, TOTAA KakK B OoJsiee MO3/HME NEPUObl YCUIMBAIOTCS MPOLECCH UX
OTMHUpaHMsl, CBSI3aHHBIE C AKTUBHOM TPAHCIIOPTUPOBKOM MJIACTUUECKUX BEIIECTB B pENIPOAYKTHBHbBIE
opranbl. MakcumasbHast akTUBHOCTb (DOTOCHHTE3UPYIOIEH CHCTEMBI OTMEUaeTcs B (pa3ax [IBETEHUS,
oOpa3oBaHusl W HanuBa 000OB, B TeueHHE KOTOpHIX (hopmupyercsa 60-72 % obmielr Gmomaccsl
pacTeHuH.

MaxkcumanpHasi aCCUMHIISIIIMOHHAs TTOBEPXHOCTh Y COM HacTymaeT B (aze nBeTeHus. B ¢daze
BOCKOBOI! CIIEJIOCTH OHA YMEHbIIAEeTCs 3a CYET YaCTHUHOTO onajaeHus TucTtbeB. K ¢ase crebneBanus
JIMCTOBAs MOBEPXHOCTD 110 BAPHAHTAM OIBITOB CUJIBHO HE pa3jinyaliach, HO B MOCIEAyIOIHe (a3bl
pa3BUTHSL pacTE€HUI, CIOCOOBI U PEXHUMBI OPOIIEHUS CKa3aJIUCh HA HHTEHCUBHOCTH pa3BuUTHs. Tak B
B Ka)XXJIOM U3 OIBITOB, HaN0OJIe€ HHTEHCUBHO JIMCTOBAsl IOBEPXHOCTh Pa3BHUBAJIACh NPU KalleIbHOM
OpOLIEHHUHU C MOJUBOM IpU HaWMEHbIIEH BIaro€MKOCTH MouBkl nepe nonuBoM 80%, ocoOeHHO B
BapHaHTE C M0JI36MHBIM OPOILLIEHUEM I10 TPyOaM.

Kak u3BeCTHO, JUCTb SIBIAIOTCS OCHOBHBIM OpraHoM (POTOCHHTE3a, U ONTUMAJIbHOE
KOJIMYECTBO UX CIOCOOCTBYET MOIIHOMY Pa3BUTHIO PAaCTEHUH COUM U BBICOKOH MPOTYyKTUBHOCTH.
OcoOeHHOCTb COU B TOM, YTO Y He€ (DYHKIHIO (POTOCHHTE3a BBIOIHSIIOT U 3€JIeHbIE CTE0IIH, a TAKKE
COLIBETHs HAa HAyal0 MX MOSBJIEHUS, TaK 4YTO BBICOTA PACTEHMH OINpejeNseT B KakoH-TO mepe
3¢ dexkTUBHOCTh PoTocuHTe3a. OnTUMabHas IIOLaAb JUCTOBOM MoBepXHOCTH cou 4-5 kB.M. Ha
pa3BUTHE PaCTEHMI OKa3bIBa€T TAaK)K€ W IMpaBWIIbHAs I'yCTOTa CTOSHUS PACTECHUH NpU pa3iIMuHbIX
cnioco0ax nocesa. B HamieM citydae rycrora pactenuit 6buta 100 Thicsiu pacTeHuii Ha rektap Puc. 3.

Puc. 3-Cxema TermooOMeHa MEX Ty ITOYBOM U COSH IIPH MEXKIYpsibe 45 ¢M U B psakax 15 cMm.

Puc.1. Cxema TennoobmeHa merKay Nousoii u coei Npm
mexxaypanve 45 cm m 15 cm.

OTcyTcTBUE KOHKYPEHIIMH MEXIY PACTEHUSMU IPU ONTUMAJIbHOW I'yCTOTE CTOSHUS CO3aET
OJaronpusATHBIE YCIOBUS AJI UX POCTa M Pa3BUTHSI MPU YCIOBUU YPPEKTUBHOIO KOHTPOJIS COPHOM
pactutenbHOCTH. McTionbp30BaHue KarenbHOTo OpouieHus: GopMHUpYeT KOM(MOPTHBIN BOIHBIA PEXKUM
JUIl pacTeHU COM M OJHOBPEMEHHO HEOJIAaronpHATHBIE YCIOBMS U MPOpPAcTaHHUsl M Pa3BUTHUS
COpHSIKOB, IOCKOJIbKY Bjara IoJaércsi HENOCPEACTBEHHO B IPHUKOPHEBYIO 30HY KYJbTYPHBIX
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pacTeHMii, Toraa Kak CeMEHa COPHBIX PACTEHUN OCTAIOTCA B OTHOCUTENIBHO CYXOM CJIO€ MOYBBI.
Haubonee BoipaxeHHbIN 3 (HekT oTMeUaeTCs IpHU MPUMEHEHUH MOI36MHOT0 KalleIbHOTO OPOIICHHUS.

Crnenyer OTMETHUTB, YTO BBICOKAs 3()(PEeKTUBHOCTH JAHHBIX MPUEMOB JJOCTUTAETCS TOJIBKO TPU
COOJIIOICHUH KOMILJIEKCA arpOTEeXHUYECKUX MEPOINPUSTUH, BKIIOYasi CBOEBPEMEHHOE MPUMEHEHUE
repOMIUIOB. AHAIM3 SKCIEPHUMEHTAIBHBIX TaHHBIX CBHIETEIBCTBYET O TECHOW 3aBHCHMOCTH
YPO>KaHOCTH CEMSIH COM OT IUIOWIAAH JIMCTOBOM MOBEPXHOCTH, CHOPMUPOBAHHON PACTEHUSIMH B
npouecce Beretauuu. [Ipu 3Tom yBennueHue miomaau JIMCThEB 0Ka3bIBAET M0JI0KUTEIBHOE BIUSHUE
Ha YpOXXAalHOCTh JMIIb JO ONPENEIEHHOIO ONTUMAJIBHOIO YypoBHA. JlanbHemmii poct
ACCUMWIMPYIOILEH MOBEPXHOCTU NPUBOAUT K YCHUJICHHMIO B3aUMHOIO 3aTEHEHUS PACTEHM, 4TO
CONPOBOXKIAECTCS CHAYaJla 3aMEIJICHUEM POCTOBBIX IPOIECCOB, a 3aT€M CHUKEHUEM CEMEHHOU
IIPOJYKTUBHOCTH.

KopneBasi cucrema coum OKas3blBaeT BIUSHUE Ha Oonblioi 00BEM MOUBBI Oaromaps
IIOCTOSSHHOMY pPOCTY KOpHEH M HENpepbIBHOMY OOHOBJIEHMIO KOPHEBBIX BOJIOCKOB. Crapbie
KOPHEBBIE BOJOCKH (IIPOJOJKUTEIHLHOCTD JKU3HU KOTOPBIX COCTAaBIISIET BCETO HECKOJIBKO CYTOK)
OTMHUPAIOT, B TO BpeMs Kak HOBblEe (QOPMUPYIOTCA Ha JIPYIMX ydacTKaX pacTyllux KopemkoB. Ha
ydacTKaX KOpHs, I'Jle KOPHEBbIE BOJOCKH OTMEPJIH, KOXa NMPOOKOBEET, U MOCTYIMJIEHHE BOJABI U
MOTJIOLIEHUE MUTATENbHBIX BELIECTB U3 IIOYBBI YEPE3 ITOT YUaCTOK OTPAHUYUBAETCS.

Tabauna 4 -CpaBHUTENbHOE Pa3BUTHE KOPHEH U KOPHEBBIX BOJIOCKOB Y COM

Kopau KopHeBble BOJIOCKH
Jnunaa, m HOBCpXHOCTb,CMz Yucino ceMsH, MITH Jnuna, m | IToBepXHOCTB, oM’
2,9 406 6,1 60 278

CkopocTh pocTa KOpHEM OFHOJETHUX MOJEBBIX KYJIBTYp MOXKET JOCTUraTh 1 CM B CyTKH.
Mosozpsle pacTylre KOPEeuKy CliocOOHbI U3BIEKATh HEOOXOAUMBbIE HOHBI U3 TOYBEHHOI'O PACTBOpA
Ha paccTtosiHuu 10 20 MM, a yke NOrJIOUIEHHbIE TOYBOM MOHBI — Ha PACCTOSIHUU 2—8 MM OT KOpPHS.
OTOT HENpephIBHBIM Mporiecc OOHOBIEHHS M PACIIMPEHUS KOPHEBOM CHUCTEMbl 00ecredHBaeT
pacTeHHsIM COM JAOCTYI K BOJE U MUTATEJIbHBIM BELIECTBAM U3 3HAYUTEIHLHOI0 00BEMA MOYBbI, YTO
0COOEHHO BaXKHO MPH MPUMEHEHUH TEXHOJIOTHI KareabHOTO OPOIIECHUS.

B 5 tabnuue npuBeaeHbl MOKa3aTeau M0 KOHTPOJIbHBIM BapUaHTaM U JyUYIIMM BapHaHTaM I10
pe3yiapTaTaM HCCIe0BaHMM, Kak QopMmupoBaics ypoxkaid coum Ha cemeHa. Kak BHIHO u3
MPUBEAEHHBIX BBIILIE MOKa3aTeNlel, pa3IuuHble CIOCOOBI M PEKUMBI OPOIIEHHUS, MOTYT CYLIECTBEHHO
MOBIUATh Ha KadeCTBO M MPOIAYKTUBHOCTH CEIBCKOXO3SHCTBEHHBIX KYJIbTYp HpU IPaBUIBHO
MoOOPAaHHBIX APYTUX arpOTeXHHUYECKUX NpuéMax, MPUMEHUMBIX ISl KOHKPETHBIX ITOYBEHHO-
KIIMMAaTUYEeCKUX YCJIOBUX. [IOBBICUTH ypOXKaHHOCTB JUIi MHOTHX KYJIBTYp, BKJIIOYas coro Ha 50 u
0oJjiee MPOLEHTOB BIOJIHE peanbHO. Kak mokaszanu Halu MCCieOBaHUS, ypo)kKail 3epHa COU MpuU
KaIleJIbHOM OpOILLICHHUHU JIGHTOYHBIM cIocoboM cocTaBui. [Ipu nonuBe ¢ mpes MOJIMBHBIM IOPOrOM
Braxxnoct 60% ot HB 24,8 w/ra, npu nonuse ¢ noporom 70% ot HB 38 w/ra, npu nopore 80% ot
HB 42 w/ra.

Tabnuna 5. BnusiHue KanelbHOTO OPOILICHHUS COM HAa3eMHBIM (TIOJTMATUIICHOBBIC JICHTHI) U
MOA3EMHBIM CITOCOOOM (TIOJTUXJIOPBUHUIIOBBIC TPYOBI) HA MPOAYKTUBHOCTH CEMSIH COM.

BapuaHnTb! onbiTa YpoxkailHOCTb 3¢pHA, | BapuaHThI OIBITA YpoxaiHOCTH
1/ra 3epHa, 1/ra

1. ITonus o 1. ITonuB no 6opoznam 80%

6opoznam 80% ot 34,0 ot HB (xoHTpOIIBH) 34,1

HB (xoHTpOIJIH)

2. HazemHsbIi 2. IlonzeMHbIN KalleIbHbIN

KareJbHbIN MMOJTUB 24,8 noauB 60% ot HB 28,9

60% ot HB
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3. Hazemur1i 3. Ilog3eMHbIi KalleIbHbIH
KaIlleJIbHbIN MTOJIUB 38,0 moauB 70% ot HB 40,2
70% ot HB
4. HazeMHBIHI 4. ITo3eMHBIN KaneJIbHBINA
KaIleJIbHBIN MOJINB 42,0 nouB 80% ot HB 45,0
80% ot HB

[Tpu nonuse o 6oposaam ¢ moporom 80% ot HB 34 m/ra. [Ipu 3TOM pacxom BOJbI COCTABUI
npu nonuBe 1Mo 6opo3gam 6000 kyOGoMETpoB 3a BeCh MEPHOJ MOJIMBA, C KalleJIbHBIM OPOIIEHUEM
JeHTOUHBIM criocobom oT 2500 1o 2590 xkyGoMeTpoB B Pa3IMUHBIX BapHaHTaX C MPU PA3IUUYHBIX
Moporax HauMEHbIIEH BIAroéMKOCTH MOYBHL. [Ipu MOIMBE MOA3EMHBIM CHOCOOOM KamelbHOIO
opoIeHus: ObLUTH TMOJIYYEHBI CIEIyIoNre pe3yabTatel. [lonn mo Gopo3gam ypokail cou Ha 3epHO
coctaBui 34,1 1/ra, mpu oJIMBE MOA3EMHBIM KarelbHbIM opomenneM 60% ot HB 28,9 1/ra, 70% ot
HB 40,2 w/ra, 80% or HB 45 m/ra. Pacxox Boawl cocTaBui Mpu moiuBe mo Oopozmam 6000
KyOOMETPOB Ha I'eKTap 3a CE30H, MPH TOJ36MHOM KameJIbHOM OpOoIIeHHH Mo Tpybdam 2500 -2520
KyOOMETpPOB Ha TeKTap 3a Ce30H. YUET 3aCOpEHHOCTH B MPOTpaMMy HAIIMX HCCICIOBAHUN HE
BXOJIWJI. MBI ienianu OLleHKY 3aCOpEHHOCTH BU3yalbHO. [10TMB MOBEPXHOCTHBIM CIOCOOOM, TaKKe
noKa3an cBOIO 3(PQeKTUBHOCTh. Ypokail 3epHa OBUIM CYIIECTBEHHO BHINIE, IO CPAaBHEHUIO C
TPaJAMIIMOHHBIM METOJOM, TaK KaK BOJA TOXE IM0JlaBajlaCh Ha pacTeHHs, HO BCE e YacThb BJaru
pacTekaiach 1Mo MOBEPXHOCTH, CO37aBas HE CTOJIb CYIECTBEHHbBIE OJIArOMPHUSTHBIC YCIOBHS JIS
COPHSIKOB, TI0 CPABHEHHIO C TPAJAULIMOHHBIM METOJIOM IOJIUBA.

BoiBoabI. ONTUMANIEHBIA PEKUM COHM TIPH KaleIbHOM OPOIICHUH CIPE] MOJIMBHBIM MTOPOTOM
BraxxHocTy nouBbl 80% ot HB ¢ unTepBasiom monuBa 12-14 nueil. Pacxon Boawsl mpu moJivBe
KaIreJIbHBIM OPOIICHUEM YMEHIIaeTcsl B 2,4 pa3a 10 CPaBHCHHIO C TPATUIIMOHHBIM OOPO3IKOBBIM
nonuBoM. TakuM 00pa3oM BBISBISIOTCS MPEUMYIIECTBA KAMelbHOTO IMOJIMBA, a UMEHHO BBICOKAs
YPOXKAWHOCTh W TIMINEBas IEHHOCTh COM, yBeJW4YeHHE S(P(HEKTUBHOCTH HCIOIB30BAHUS BOJIBI,
YMEHBIIIEHHUE MPOCAYMBAHKS BJIard BHE KOPHEBYIO 30HY, YMEHBIIICHHE MCIAPEHHUM C MOBEPXHOCTH
MTOYBEI, pallHOHATIBLHOE U 3PPEKTUBHOE pacCIpeICIICHIE BIIaTH U yI00peHU, Y MEHBIIICHHE BOJHOTO
cTpecca pacTeHUs B CBSI3M C YaCTHIM MOJIMBOM U B pe3yJbTaTe BHICOKOE Ka4eCTBO MPOAYKTA.
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TAIIKUJIN XYAYIUHU XOYAT'MU KHIIIVIOKHU BUJIOATHU XATJIOH
YYMXYPUHU TOYUKUCTOH

SATUMOBA I'VJIPYXCOP MAJAMHWHOBHA
Honumroxu nasnatuu boxTtap 6a Homu Hocupu Xycpas. Touukucton

Annomauun: B cmamve paccmampusaromcs 0COOeHHOCMU MeppUmopuaIbHoLU OpeaHu3ayuu
CenbcKo20 X03aucmea XamioHcKou 001acmu Kaxk KpynHeluie2o azpapHo2o pe2uona Taoxcukucmaua.
Ananusupyemcs cmpykmypa — CeibCKOXO3AUCMBEHHbIX Y200ull, Cneyuamu3ayus pauoHos Ha
npou3800cmee XJI0NKd, 3ePHOBLIX, 080UWell U HCUBOMHOBOOUECKOU NpoOyKyuu. Aemop ucciedyem
BNUAHUE NPUPOOHO-KTUMAMUYECKUX VCA0BULL U UPPULAYUOHHBIX CUCMEM HA paMeujenue aepapHozo
npouzeoocmea. B pabome evissnsaomcs ocHoGHble npobOieMbl U NEePCHeKmusbl  pa3sumus
AZPONPOMBIULIEHHO20 KOMNJIEKCA PecUOHA 8 YCIOBUAX PLIHOYHOU OHKOHOMUKU, d MAKdice
npeonazaromcs  Nymu  ONMUMU3AYUU — MEPPUMOPUATLHOL — CHMPYKMYPbl  ON  NOBbIUEHUs
aghhexmuenocmu 3eMienoIb308aHuU.

Knwoueevie cnosa: meppumopuanvhas oOpeaHusayus, CeabcKoe XOo3AUcmeo, XamioHCKasn
obnacms, aCpapHulil CeKmMop, CReYyuanu3ayus, uppueayus, XiI0NKo80OCME0, 3eMIenOb308AHUE,
ycmouiyugoe pazeumue, acpOnpOoMblULIeHHbIN KOMNIEKC.

The article examines the characteristics of the territorial organization of agriculture in the
Khatlon region as the largest agricultural region of Tajikistan. The structure of agricultural land and
the specialization of districts in the production of cotton, cereals, vegetables, and livestock products
are analyzed. The author explores the influence of natural and climatic conditions and irrigation
systems on the distribution of agricultural production. The paper identifies the main problems and
prospects for the development of the region's agro-industrial complex in a market economy and
suggests ways to optimize the territorial structure to increase the efficiency of land use.

Keywords: territorial organization, agriculture, Khatlon region, agricultural sector,
specialization, irrigation, cotton growing, land use, sustainable development, agro-industrial
complex.

Bunostu XaTioH sike a3 MUHTaKaxou aCOCUU KUIIOBap3uK TOYUKHUCTOH acT, KM XUCCau OH Jlap
HCTEXCOJIM MAxCyJIOTH KUIIOBAp3UH qymxypit 3uéna a3 40—45%—po tamkun menuxan. Tamkumm
XyAyaAuH (TeppuTOpHaIbHas OpraHU3alysl) Xo4yaruu KUIUIOK 1ap UH BUWIOAT a3 XyCYCUSITXOU TaOuil-
UKJIUMA, 00EpUM 3aMUHX0, TABPUXH MyXOUUpPAT Ba UCIOXOTH 3aMUH# BobacTa act. VK paBana nap
acocu 30HaJi (30HANiM), MaxcycrapAoHil (crenuanuszalus) Ba YOUTMPKYHUM OKWJIOHA
(panroHaIpHOE pa3MEIICHUE) CypaT METHPa.

Bunostu XatioH a3 1y MUHTaKau KajloHHU Tabpuxii — **Bboxtap** (xono boxTap) Ba K§ynob
nbopart act, ku aap coiu 1992 myrraxua mrygaana. M TakcumMoT 6a TalKuiIM Xy Iy IMu KUIIOBap3ii
TabCUP MEPACOHA;

- Munrakan boxrtap (Boguu Baxm Ba boxrtap): 3amuuxou o6€pun Baceb, UKJIUMH TapM Ba
xocwixe3. IH MuHTaKa 6a UCTEXCOJIM NaxTa, FajlaJoHa (TaHIyM, 4YyBOPUMAaKKa), cab3aBOT, MEBAX0
Ba 4YOPBOAOPH TaMapKy3 JOpai.

- Muntakan Kyno6: Kucman kyxucToHI Ba JOMaHaKyX#, 3aMMHXOU OOEpHUU KaMTap, aMMO
UMKOHUATXOM 3uén Oapou uopBojopi (rycdananapBapii, ropmappapii), MeBaxou XyUIK (oiy,
3ap/101y) Ba 3UPOATXOU TrapMaycT (KyHYHT, ohToOmapacr).

Tamkunm Xyayai a3 OMUIIXOM 3€pHH BoOacTa acT:

- 3axupaxou o0 (kananxou Baxi, Boxrap, EBon Ba F.).

- XOCHJTHOKHH XOK (XOKXOH aJITFOBHAJI J1ap BOJ).
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- Tavpuxu myxouupart (a3 kyxxo 6a Bomi gap conxou 1920—1960-ymxo G6apou a3xynKyHUU
3aMHHXOH HaBKOpaMm).
- Ucnoxotu 3amunii (a3 conmu 1990-ymMxo — TakCcMMOTH 3aMHH 0a XOYaruxou JIEXKOH! Ba
hepmepin).
Hap Bunostu XaTiioH TakpuOaH 4—5 30HaU aCOCHUU KUIIOBap3i (hapK Kapaa MemiaBa:
1. 3oHau maxTakopii Ba FanafoHar# (Boguu Baxmr, Hoxusxou Eon, Yaiixys, JIjcrit, Boxtap):
- [TaxTa — MaxcynoTu acocit (Xxuccau KaJloH Jap UCTEXCOIU YyMXYypid).
- Fannanona (ranaym, yyBopuMakka), cab3aBoT Ba MOJIU3M.
- YopBoopii (roBXOH IMIMPH Ba IYIITH) XaM4yH COXau EpUpacoH.
2. 3oHau MeBari Ba yopBojaopii (Hoxusixou Kyno6, Mysmuno6ox, banqyson, Temypmaiuk):
- MeBaxo (oiy, 3apaody, auryp, ce0, HOKWI), YOpMaF3 Ba MEBaXOH XYIIK.
- HopBonopii — rychananapsapit (30Tu XUCOpii), rOBIapBapil Ba MapaHaanapBapil.
- 3upoaTxou rapmayct (KyH4qur, oprodmapacr).
3. 3onau omexTta (Hoxusxou Jlanrapa, Boceb, MybMuno6017):
- OMexTau naxTta, FajujiajoHa, MEBa Ba YOPBOJIOPH.
- 'apmxonaxo Ba uctexconu ca03aBoT gap Xama Qacnxo (a3 comu 2020-ymxo pymig
Kap/1aacr).
4. 3oHaxou KyXHCTOHM Ba oMaHakyxi (kucmu Kymno0):
- AcocaH 4OpBOJOpH Ba MEBAXOH XYIIIK.
- 3aMUHXOHU KOpaMHU KaM, aMMO UMKOHUSITXOU 3ué 0apou TypU3M Ba XyHApXOH MapayMil.
Hap Bumnosti XaTJIOH X0JI0 aCOCaH XO4Yaruxou JAexKoH# (dhepmepin) Xykmbapmoans (3uéna a3
90% 3amuHx0). THXO0 a3 HABbXOU 3€pUH HOOpaTaH:
- Xovaruxou aexKoH# (pepmepit) — xypa Ba Muéna (a3 1 To 50 ra).
- [llmpkaTxou caxxomit Ba KOONIEPATUBXO (Jap coxau MmaxTa Ba KOpKapym).

- Xoyaruxou KaJIoH (MacajaH, KIacTepxou maxra — "3apkopoH" Ba F.).
- Arpo-noructukit Mmapkazxo (AJIL) — map Hoxumsxou YaiixyH Ba gurapoH (00 macTrupuu
FAO Ba UNDP).

Tamkunmm Xynyaud Xodaruu KUIUIOK gap XatioH 0a pymiad yCTyBOPU HKTHCOAHMET Ba
aMHUATH 03YKaBOPHHU KHUIIIBAp MYCOUJAT MEKyHaJ, aMMO 0a Takmuiid o0&pi Ba nuBepcuduKaTcus
HUE3 0paj.

MacoxaTu yMyMil Ba 3aMHUHX0M KMIIIOBap3il

v' Macoxatu yMymMu# BWJIOAT: TakpuOan 24,8 xazop km? (€ 2,48 MIIH ra).

v 3amuuxon kumonap3i (¢ponaxon kumosap3si): 3uéna a3 500—600 xazop ra (a3 yymia
3aMHHXOH KOpaM, 4aporoxxo Ba 00FX0).

v' 3amuHxou oO0épuinaBaHaa (opomaemble 3emJin): Takpuoan 338-340 xazop ra (uH
XHUCCcaW KaJIOHTApUH Jlap KHIIBAppO TAIIKWI Meauxaa — Kapub 45% a3 xamaum 3amMuHXOH 00UU
To4uKUCTOR).

v 3amuHXx0M KopaM (maxoTHble 3emJun): TakpuOan 300-320 xa3op ra (a3 OHXO akcapusT
o0€puIaBaHIaaHm).

v' 3aMuHX0M HaB o0¢puIIaBaHIa Ba Oapkapopmyna: nap coiaxou oxup (2019-2025)
Xa30pOH r'eKTap 3aMUHXO0 0a rapMIIy KUIIOBap3it baprapoHu/a IIy1aani, aMMo Xany3 16 xa3op ra
3aMHHX0 0a MeInopaTcusi HUE3 JopaH/ (a3 yymiia Mybopusa 00 3acoeHre Ba DpO3usi).

TakcuMOTH 3aMHHXO0 a3 Py MHHTAKAX0 Ba HOXUSXO0

e Munrakau Kypronrenna (Boguu Baxum, boxrap, EBon, Yaiixyn, Jycrii): 3uéna a3 60—
70% 3amuHX0M 00EpUIIaBaHIan BUJIOSAT — MHYO MaxTa Ba cab3aBOT acocii acT.

e Muntakau Kyaod6 (Kya06, Mybmunotoon, baauyBon, Temypmanuk, [lanrapa):
3aMHHXOM 00EpUHN KaMmTap (KMCMaH KyXUCTOHM), aMMO OOFXOHU MEBArii Ba 4aporoxxou Baceb Oapou
4OpPBOIOPH.

e Hoxusixou nurap (Boceb, MybMIH0601 Ba F.): OMeXTau axTa, MeBa Ba rapMXOHAXO.

0 “MexyHapoHbIN HayYHO-HccaeoBaTenbckul neHTp “Endless Light in Science”



Impact Factor: SJIF 2023 - 5.95

CEJIbCKOX03AWCTBEHHKIE HAYKH

AGRICULTURAL SCIENCES
2024 -5.99

Owmopu myocup (2024-2025)
e Jlap comu 2025 xaymMu MaxcCyJIOTH KHIIOBap3i Aap BUIoAT ad3owmin €dTa, XEccan OH Aap

MM/I-u munTakasi 6ananyg act (BPIT-u Xatmon map 2025 — 49,5 mupa coMoHi).

e Jlap comu 2023-2024 Ttakpuban 10 xazop ra 3aMMHXO a3 cababu MyIIKWIOTH 00 Ba

WJIOpaKyH# a3 rap/uil OepyH MOHIaaH I, aMMO OapHOMaxoH OapKapopco3it uaoMa J0paHI.

e Jlap comu 2026 (To X011) 6apon Mmybopusa 60 Tariup&ouu UKIMM aap Hoxusxou [laxputyc

Ba JUTIrapoOH CaaX0 I'CKTap CaKCayJ Ba HUXOJIXOU JUIap HNIMHOH/A IIyJaaHd.

3amuHxoM XaTIIOH MaHOaW acoCHHM aMHHATH O3yKaBOpil Ba cOAUPOTH TOYMKHUCTOH (MaxTa,

MEBaxoM XyUIK, cab3aBoT) MeOoliaHa, aMMO 0a MENIMOpaTcUsM HaB, TEXHOJOTHSXOM 00&pun
capdauy (oOu Katparii) Ba mybopusa 60 nerpagarcus HuE3 nopaui. Jap 6apHomaxou AaBnatii (To
conu 2030) ad3oumm 3aMUHXON 00EpHIIIaBaH A Ba XOCHITHOKH IMEIIOWHA [Ty 1aacT.

—_—
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CEMEHHASA NPOAYKTUBHOCTD JIIOIEPHBI B 3ABUCHUMOCTHU OT
CPOKOB YKOCA 1 I1IOJIUBA B YCJIOBUSIX OPOLUEHHUSI BAXIIICKOMN
JOJIMHbI PECITYBJIMKHA

PAYIIOB J/KAMIOIEZ YCMOHOBHUY
IOCYIIOB CYXPOb
boxTapckuii rocynapcTBeHHbIN yHUBepcuTeT nMeHn Hocupa Xycpasa. Tamxukucran

Annomavun: 6 cmamve npedcmasiensbl pe3yibmamsl UCCAe008AHUN NO U3VUEHUIO GIUAHUSA
CPOKO8 YKOCA U PeNCUMOB8 OPOUIECHUS HA CEMEHHYIO NPOOYKMUBHOCHb JIOYEPHLL 6 YCIOBUSX
Baxwckoti  donunvt  Pecnyonuxu Taosxcukucman. Aemopom  6viAeieHbl ONmumMaibHvle CPOKU
nposedeHUs nepeoco ykoca Ha ypasic, obecneuusarouue Hauboiee o61a2onpusimuvle YCio08us OJisl
Gopmuposanus NOIHOYEHHO2O YPOAHCA CEMAH 80 GMOPOM YKoce. AHAMU3Upyemcs 63aumocessb
MeNHCOY BNANCHOCHBIO NOYBbL, 2YCMOMOL CMOSAHUSL PACMEHUU U KAYeCMEEHHbIMU NOKA3AMeNsaMU
cemaAH. Ycmanosneno, umo cmpocoe coOn00eHue cpaguKko8 Noaued 6 COYemaHuu ¢ HAYYHO
000CHOBAHHBIMU CPOKAMU CKAUUBAHUSL NO3BOIAEN 3HAYUMENbHO NOBLICUMb BbIXO0 CEMEHHO2O0
Mamepuana u e2o 6CX0Hcecms 8 ApUOHbLX YCI0GUAX PECUOHA.

Knrwuesvie cnosa: noyepua, cemennas npooyKmMuGHOCHb, CPOKU YKOCA, PENCUM OPOUUEHUS,
Baxwickas 0onuna, 61a#CHOCIb NOYBbL, YPOICAUHOCMb, CEMEHOB0OCMBO, KOPMOBbIE KYIbIYDUL.

The article presents the research results on the influence of cutting dates and irrigation regimes
on the seed productivity of alfalfa (lucerne) in the conditions of the Vakhsh Valley of the Republic of
Tajikistan. The author identified the optimal dates for the first forage cutting, which provide the most
favorable conditions for the formation of a high-quality seed crop in the second cutting. The
relationship between soil moisture, plant density, and seed quality parameters is analyzed. It has
been established that strict adherence to irrigation schedules, combined with scientifically based
mowing dates, significantly increases the yield of seed material and its germination rate in the arid
conditions of the region.

Keywords: alfalfa, seed productivity, cutting dates, irrigation regime, Vakhsh Valley, soil
moisture, vield, seed production, forage crops.

OpnHOM W3 TIIaBHBIX MPUYUH HU3KOH YPOKaWHOCTH JIONEPHBI B YCIOBHSIX OpOIICHUS — €&
(bu3MoIIOTHYEeCKuE 0COOCHHOCTH, TO €CTh MEPUOUIECKOE OOHOBICHHE CTEOJIEH — «3apacTaHusm», B
pe3ynbTare KOTOporo odpasyercs 10 MeproAa IIBETECHHS U CO3PEBAHMSI CEMSTH T'YCTOM TPAaBOCTOM, UTO
OTPHUIIATETLHO BIUSAET Ha OTLJIOIOTBOPEHHE IIBETKOB M pABHOMEPHOE co3peBaHue 600ukoB. [ToaTomy
MHOTHE MCCIIEAOBATENIN U MPAKTUKH, YTOOBI YMEHBIIUTh BIUSHUE 3apacTaHhe Ha MPOAYKTHUBHOCTh
CEMEHHOM JIIOTICPHBI U3y4YalOT U BEIOUPAIOT B KAXKIOW M KOHKPETHOW 30HE pa3InyHbIe HOPMEBI ITOCEBa
CeMsH, CIOCOOBI TIOCeBa, CXEMbI MTOCEBa, YKOCAa Ha CEMEHA, YTOOBI CO3aTh ONTHUMAIBHYIO CTeOIe
o0pa3oBaHUE U I'YCTOTY TPABOCTOS.

HomynoxnanoB X.[., PaxmonoB O. (1984 r.), oTMeuaroT, 4TO JIOLEPHBI TPETHETO Troja
CTOSIHUA OBLIM OCTaBJICHBI Ha CEMEHa IMocie mepBoro ykoca 19 anpens. M3yuanuch BapuanTsl 0e3
noniuBa (KOHTPOJIb) BiaxkHOCTh mouBsl [1I1B 60-60; 60-70; 70-60; 70-70. [TomydeHsl ypoxkait ceMsH
(Tabmuma 1.1.).

[Tocne y6opku mepBoro ypokas (1 aBrycra) mronepHa Oblia OCTaBieHa IS TOTYYCHHS
BTOPOTO yposkasi cemsiH. Mi3yuanu 5 BapuanToB oporieHusi. B mepBom Ha gone 6e3 monuBa (epBbIii
ypO>Kaii) MpOBEJN OIMH MOJIKUB. Bo BTOpoil ro nccie1o0BaHus EPBBIN YKOC JTIOLEPHBI TPETHETO ro1a
cTOosiHMS TIpoBoAWIM 15 maka 1983 r., a 3aTeM JIOLEpHBI OCTAaBJICHBl HA CEMEHA U IPOBEJACH OJUH
nerxuit monus (600 M>/ra) Ipy 9TOM yposkaii ceMsH cocTaBun 3,5 1/Ta.

ConoctaBuTenbHbIE H3Y4YEHHs] TPeX BapUaHTOB IMOJMBA IOKa3alld, YTO IS IOJY4YECHUS
HauOOJBIIIETO ypOXkKasi CEeMsH IIOLEPHY HE CIIeAyeT MOJIMBaTh WIH JaTh OJWH JIETKUH TOJUB.
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ILIT.Kopo6oB (1990). MHorosieTHE# MPaKTUKON YCTAHOBICHO, YTO MCIOIB30BAaHUE MIEPBOTO yYKOCA
KJIeBepa JIyrOBOTO Ha KOPM B LIEHTPAJIBbHBIX paiioHaX CEBEPHOU JIECOCTENH OMpPAaBIaHO, €CIH CO
BTOPOTO YKOCa IOJIy4alOT MPaKTUYECKH TaKyl € YpPOKalHOCTh CeMsH, Kak C¢ mepsoro. B
OOJIBIIMHCTBE CIy4YaeB JJIsl JaHHOTO PErMoHa PEKOMEH IyeTCs OCTaBUTh Ha CEMEHa BTOPOH YKOC. ITO
00yCTIOBIIMBAETCS HE TOJBKO XO3SHWCTBEHHBIMH COOOpPAXEHUSMH, HO H  KOMIUIEKCOM
METEOpPOJIOTUYECKUX U OHONOTHYEeCKUX (aKkTOpoB. 3acyluinBas MOroja 3/eCh 4Yalle BCETro
Ha0Jt0/1aeTCsl B MIOHE BO BPEMEHU IIBETEHUs pacTeHUi A0 nepBoro ykoca. Ilpu aToM pacrenus
MOJICHIXAIOT, ¥ IIBETKH HOPMAJILHO HE OILIOJOTBOPSAIOTCA. MakCUMyM e OCaJKOB MPUXOAUTCA Ha
HIOJIb, KOI'/Ia KJIEBEP OTpacTaeT MOCJe NEPBOro YKOCAa, a B aBrycTe€ M CEHTSIOpe NmpH LBETEHUU U
CO3PEBAHMM CEMSIH KOJIMYECTBO UX OOBIYHO CHIDKAeTcs. TakuM oOpa3oM, MPEAroyaraercsi, 4To
IIOTO/IHBIE YCIIOBUS OoJiee OJIaronpHusATHBI ISl HOJYyUYEHUs! CEMSIH cO BTOporo ykoca. Kpome toro, B
MIEePHOJ] [IBETCHHSI B MIOHE HA MOCEBaX Majo HACEKOMBIX — OMBLIUTENIEH, a KO BPEMEHH CJIeYIOIIEro
[BETCHUSI — WX 3HAUUTENHbHO Ooibie. K ToMy e mpu BeCEHHEM OTPAaCTaHHWU TPABOCTOH CHIIBHO
MOBPEKAAIOTCS JOITOHOCUKOM — CEMSIEIOM, Y KOTOPOTO Ha BpeMsi OOBIYHO MPUXOAMUTCA JIET U
OTKJIaaKa siull. BeceHHWe TpaBOCTOM Takke B OOJBIION CTENEHHW 3aCOPEHBI, YTO BBI3BIBACT
JOTIOJIHUTEJIBHBIE 3aTPAThl HA UX MPOKOJIKY ¥ OYUCTKY CEMSH.

Bce 310 cBHIETENBCTBYET O TOM, YTO MPEANOYTUTEIbHEE UCIOIb30BaTh HA CEMEHa BTOPOil
ykoc. T. I'ynos, M. A6aynnoes (1990). B moneBbIx onbiTaX yCTAHOBJICHO, YTO HOPMa BhICEBA CEMSH
HE BJIMsUIa 3aMETHO Ha MPOJIOJDKUTENIBHOCTh BEreTallui pacTEeHUll, HO OTpa)kaJuCh HA FyCTOTE UX
cTosiHus. Tak, Mpu nmoceBe ceMsiH 2KI/ra B MEPBBIA IO/ KHU3HU JIIOLIEPHBI HA OJJHOM METpE JUIMHBI
psaka ¢popmupoBanack B cpegHeM 12,8 pacrenuit, npu 16 kr/ra — 65 pacrenuii. [lpu nocneayronmx
yYKOCaxX TPaBOCTOM M3PEKHUBAINCH, U HA BTOPOU IOl UX I'yCTOTBI CHM)KAJIaCh COOTBETCTBEHHO 110 9,5
u 34,1, Ha tpernii rog — 1o 7,3 u 30,1 pacrenui.

BrIcokas cemeHHasl MPOJyKTUBHOCTH TPABOCTOSI HA BTOPOM, TPETHH M YETBEPTHIM rox €ro
KHU3HU IOCTUTaIHUCh MpH rycToTe cTostHus pactenuit 200 — 400 toic. mT./ ra. B cpennem 3a Tpu roaa
ypOXKaltHOCTh ceMsiH ObLIa Haubosiee BBICOKOW MpHU HOpME ToceBa 2 U 4 Kr/ra U CHWXAIUCh NPHU
YBEJIMYEHUU TIOCIIETHEN.

Taxum oOpa3oM, onTUMaabHas HOPMa BBICEBA CEMSH JIFOLIEPHBI HA CEMEHOBOIYECKHX ITOCEBAX
C MEXIypsapsiMu 45 cM IpH opolleHuH B yciuoBusx TamkukucraHa 2-4 kr/ra. Ilpu stom
MaKCHUMAJIbHYIO0 YPO>KaliHOCTb CEMSH I10JIy4atoT Ha BTOPOU M TPETUH IO/l UCIIOJIb30BAHMSI TPABOCTOS.

[To nanasiM A.M. CyBopunoBa, P.1. Komnoran, B.A. MuxaiinoBa (1983) BugHo, uTO mpu Bcex
crocobax IOCEBa YMEHBIICHHWE HOPMBI IIOCEBA CEMSH NPUBOAMWIO K IIOBBIIIEHHIO CEMEHHOMN
MPOAYKTUBHOCTH. MaKkcuManbHOM, B CpeIHEM 3a JIBa YKOCa MPHU CIJIOLIHOM IOCEBE, OHA 0Ka3alach
rpu Hopme 2 u 3 muH. ./ ra (0,6 u 0,5 1/ ra), a npu mupoxropsaHoM 1-2 mutH. mit./ ra 1,6; 2,0 1/ra.

Hannsie, npueaeHubie FO.M. ITuckoBnukum, H. Koposb (1986) nmokaseiBatot, 4To npu HOpMeE
BBICEBE CEMSIH 2 KI/Ta paCTEHUS JIydllle KyCTUTCS M YpOKail CEeMEHHOM JIIOLIEPHBI CaMBbIii BEICOKUIT —
242 kr/ra. 3anyImeHHOCTh TPAaBOCTOSI OKa3alia OTPHUIATEIbHOE JIeHCTBHE Ha ()OPMHUPOBAHHUE YPOKast
CEMSH.

E.A. AnexceeB, H.A. MouanoB (1939) yTBepkmaroT, YTO TyCTOTa TIOCEBAa JIIOIECPHBI
M3MEHSETCS B 3aBHCHMOCTH OT Ha3Hau€HHWsS M croco0a MmoceBa, BIAXKHOCTH, COCTOSIHUS TOYBBI U
Ipyrux yciaoBuii. B onbitax MuTtpogaHnckoro Ha omopHOM MyHKTe Bcecoro3HOro HHCTUTYTa KOPMOB
B 1937 roagy npu psiioBOM IOCEBE MCIIBITHIBAJIach TP HOPMBI BbIceBa 6 Kr, 9 Kr, 12 Kr u ypoxait
CEMSIH JIIOIIEPHBI TI0 BCEM HOpMaM ITOCeBa MoJTydeH nouTtu paBHseiid: 50,4; 51,6; 50,8 kr/ra.

T. T'ynoB (1985) cemeHHast MPOyKTUBHOCT JIFOIICPHBI 3aBUCUT HE TOJIBKO OT BHIOOpA YKOCOB
Ha CEMEHa, HO U CpPOKa MPOBeIeHUH MepBoro ykoca. OCcTaBleHHBIH HAa CeMEeHa MOCIe TIEPBOro yKoca
TPaBOCTOM B (ha3e MOJHOTO HBETEHUS 00ECTEeUUBACT 3HAUYUTEIHLHO OONBIINN ypoxkail cemsH (5,5
1/Ta), 4eM OCTaBJICHHBIM ToOcie MepBoro ykoca B ¢azax crtebnmeBanus (4,19 1w/ra), maccoBoit
Ocxonm3anyii (4,78 1/ra) niam Havana eeteHus (5,24 m/ra).

B pexomengannn MCX TamkukucraHa mo BO3JEIBIBAHUIO JIIOIIEPHBI HA KOPMOBBIC LIETTH U
cemena B Tamxukckoit CCP (1984) ycraHOBIEHO, YTO CEMEHA JIIOLEPHBI B YCIOBUSX OPOLICHHS
MO>KHO MOJTy4aTh U3 TPABOCTOS MIEPBOTO, BTOPOTO U TPEThETo rofa ku3Hu. OJIHAKO BHICOKHI ypokait
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ceMsiH 00ecTieuuBaeTCsl Ha IOCEBE MPOIUIBIX JIET, IPEUMYIIECTBEHHO BTOpOro roaa. Iloatomy, kax B
YCIIOBHSIX OPOLLIECHMS, TaK U B YCIOBUAX OOrapbl, peciy0JIMKi He00X0AUMO OTBOJUTH HA CEMEHHBbIE
LIEJIM TPaBOCTOM JIIOLIEPHBI BTOPOT'O U TPETHETO I'0J1a CTOSHUS.

PCSYJ'IBTaTBI HAay4HBbIX I/ICCJ'IeI[OBaHI/Iﬁ IIOKa3bIBAIOT, 4YTO ypO)K&fIHOCTB CEMEHHOM JIIOLCPHEI BO

MHOTOM 3aBHCHT OT CPOKOB OCTaBJICHHS TPABOCTOSI Ha C€MEHa. B yCIIOBUSAX OpOIICHUSI BHICOKUI
ypoxka#t 5,6-5,5 1/ra, obecrnednBaeTcsi CO BTOPOTO yKOCa MPU YCIOBUHU HCIOJIB30BaHUS TIEPBOTO
yKOCca Ha KOpMOBEIC Iiesi B (haze mBeteHus. [Ipu 3ToM cpoke cemeHa co3peBaroT Ha 18-22 mHeit
paHbllle, 4eM TpU MPOBEJACHUU IEPBOrO yKoca B (as3e cTeONeBaHUS WM OCKOHH3AIMid, T.K.
CHWKACTCS CTCTICHD «3apacTaHHUe» PACTCHHIMA

*®
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