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ANALYSIS OF RESISTANCE TO SEPTORIA GLYCINES
IN SOYBEAN WORLD COLLECTION HARVESTED
IN SOUTH-EASTERN KAZAKHSTAN

Abstract. The increase of soybean area, yield losses, leads to the search resistant genotypes to common fungal
diseases, one of which is brown spot, caused by Sepforia glycines. In this regard, the analysis of the resistance of the
world soybean collection to this disease on the natural infectious background in the conditions of the south-east of
Kazakhstan was carried out. The soybean collection consisted from 182 cultivars and lines of different origin from
five regions of the world.

As a result of the analysis was shown that 79.3% of the collection is highly resistant and resistant to brown
spot. The share of susceptible and highly susceptible samples was 12.1%. The studied collection was also divided
into 6 maturity groups depending on the length of vegetation period. The results of a comparative analysis between
maturity groups on the basis of resistance revealed that ultra-ripening accessions were more susceptible to brown
spot than late-ripening accessions.

The structural analysis identified the economically valuable soybean cultivars and lines. Based on plant height,
eighteen accessions that suitable for optimal parameters 95-105 cm were identified. Cultivars Supra, Slavia, Vega
were with high yield from maturity group I and registered as the group of highly resistant accessions to brown spot.

Statistical analysis showed a negative correlation between the main economically valuable traits and the
resistance to brown spot. The correlations of resistance with plant height and number of fertile nodes were most sig-
nificant ones. Obtained results are important for breeding program in development of high-yielding soybean
cultivars with resistance to brown spot.

Key words: soybean, brown spot, resistance, world collection.

Introduction. Soybean (Glycine max (L.) Merrill.) is an important food, feed (protein-oil), technical
culture in the world and in Kazakhstan [1]. In the Republic of Kazakhstan according to the program for
diversification of agricultural crops, soybean area will expanded to 400,000 hectares by 2020, which
should ensure the production of soybeans in the country to 1 million tons [2].

One of the main problems in the cultivation of soybean is fungal diseases [3]. The relationship bet-
ween resistance to fungal diseases and yield components depends on the level of disease infection, which
in turn depends on the species of pathogens in certain agro-climatic zones, the resistance of cultivated
lines, agricultural technology and the influence of environmental factors. Some years, the death of the
plant can reach practically 100% and the seedlings 37-43% [4, 5].

One of the most common fungal diseases is brown spot, which affects the leaf surface of soybean,
covering with brown spots with a yellow band. This fungal disease is common in soybean cultivation area
around the world [3, 6]. The causative agent is a fungus from the genus of anamorphic sphaeropsidales
fungi-deuteromycetes - Septoria glycines Hemmi. At the beginning, small brown spots develop on leaves
in the lower tier and then progress up the plant as the season progresses, rising to the middle, and then
upper tier. Individual spots may coalesce, and the surrounding tissue becomes chlorotic, with occurrence
of premature defoliation [7, 8, 9]. The yield losses associated with S. glycines infection ranged from 12 to
17% in fields with a simulated infectious background, and from 1 to 8% on a natural infectious back-
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ground [8, 10, 11]. Cooper R.L. et.al [12] described a decrease of yield by 40% in irrigated fields in 1980.
This trend is associated with an increase in humidity, which is a favorable condition for the spread of
fungal diseases [13]. However, sometimes brown spot is considered a non-dangerous disease, with a
limited impact on yields [12]. In the United States, yield losses ranging from 0.6 to 2.6% of the total yield
were attributed to brown spot during 1999 to 2003 and 2005 [14]. The highest losses reported were in
2004 in the states of lowa and Illinois, approximately 305.7 thousand tons and 223.8 thousand tons,
respectively [14]. The assessment of the level of yield losses is in the range of 8 to 15% and occurs when
25-50% of the leaves fall prematurely. The level of damage by the disease at the stage R6 (full seed),
gives a preliminary forecast for yield. The presence of large brown spots on the leaves is usually
accompanied by a decrease in the size of the soybean seeds, which in turn affects to the yield [15, 16].

Material and methods. The studied soybean collection consisted from 182 cultivars and lines from
the countries of Eastern and Western Europe, North America, East Asia and Kazakhstan (figure 1).

Belarus
Kazakhstan Russia

1%
18% 32%

Switzerland 0,6%
0,6%

0,6% Bulgaria
0,6%
OBelarus @ Russia OUkraine OPoland @ Serbia
O Czech Republic W Bulgaria OBelgium B Moldova @ Switzerland
OSweden OFrance B Canada B USA @Japan

Figure 1 — The collection by the origin country

Plants were grown in 1 meter long rows with 30 cm distance between adjacent rows and 5 cm space
between plants within rows [17].

The development of the disease in the field is recorded during the emergence, flowering, beginning
and ripening of the seeds. The level of damage or the percentage of development of the disease, is
characterized by the number of spots, ulcers, plaque on the affected organs. Quantitative scales for
evaluation of the resistance in the field conditions were used. These scales were used both natural and
simulated infectious backgrounds. According to the, The internationally recognized classifiers and
parameters have as shown in table 1 were applied (figure 2) [18].

Table 1 — Scale of level of damage and resistance to fungal diseases

Degree of defeat Score on a 9-point scale Percentage of damage Letter designation of resistance
absent or very weak 1 0-5% RR - highly resistant
weak 3 5-19% R - resistant
medium 5 20-49% MR - medium resistant
strong 7 50-79% S - susceptible
very strong 9 < 80% SS - highly susceptible
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Figure 2 — Scale of soybean resistance to brown spot

Cultivar Vilana from the breeding of the All-Russian Research Institute of Oilseeds was used as a
control as it was a highly resistant to brown spot. For comparison of economic-valuable traits, the
Zhansaja cultivar (breeding of the KazSRIAP), which was regionalized in the Almaty region, was taken as
the standard.

Structural analysis was conducted using methodological guidelines of the State Commission of the
Republic of Kazakhstan [19]. During the maturity time, before harvesting the plots, a structural sheaf was
selected from the registration sites. In the laboratory analysis the following components of yield were
taken into account: plant height, cm - length of stem from the root to the top; number of fertile nodes,
pcs. — number of nodes bearing seeds when maturing; number of seeds per plant, pcs. - number of seeds
from the plant; yield per plant, g — weight of seeds from one plant; thousands seeds weight, g — weight of
thousands seed without any selection [20].

Statistical analysis of the obtained data was carried out using the computer program SPSS16.0
(www.ibm.com/analytics/spss-statistics-software).

Results and discussion. Analysis of resistance to brown spot was carried out in the experimental
sites of KazSRIAP on a natural infectious background. Response to lesions causative agents of the disease
made it possible to reveal the diversity in the studied collection. Most accessions of the collection have
shown themselves to be highly resistant (RR) and resistant (R) (Figure 3, Table 2). A small number of
samples showed themselves as susceptible and highly susceptible. The first symptoms of the lesion were
observed in stage R1 (budding time). Mass infection of plants was observed at the stage of full seeds (R6).

60% 7 53.9%
50% -
40% -
30% - 25.4%

20% -

8.6%
10% - ° 7.1% 5.0%

o | B N e

RR R MR S SS

Figure 3 — Diagram of resistance of the world soybean collection accessions to brown spot

During the growth and development of plants, the collection was characterized and divided into
maturity groups depending on the length of the vegetation time (Table 3). The most representative was
the maturity group OO (57 accessions), the smallest number of accessions (7) was in late maturity
group (III).
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Table 2 — The world soybean collection by groups of resistance to brown spot

Resistance Name of cultivars and lines
Jasel'da, Pripjat', Emerson, Supra, Maple Ridge, Mapleglen, Mapleamber, KG 20, AC Brant, Harbin, LMF,
Lidija, Luchezarnaja, Zlata, Vega, Zakat, Zernica, Niva 70, Garmonija, Romantika, Belgorodskaja 6, Daksoy,
Dawson, Terek, Horol, Jug 30, Estofita, Podjaka, Viktorina, Sepia, Amphor, Toury, Turijskaja masnaja, Oyachi
Ne2, 209/1, 350/1, 362/2, 371/2, Roza, Misula, Almaty, Evans, Lambert, Mc call, Parker, Dekabig, Jachynes
RR Brond, Lara, OAO Wallace, GEO, Buster, SL 01 26, SI 02 25, RCAT Persian, Enterprise, Voevodzhina, Ana,
Nikko, Sava, Venera, Protina, Sponsor, Isidor, Shama, Santana, Lada, Vesta, Vilana, Del'ta, Lan', Runo, Astra,
Slavija, Biser 291, Iskra, Zhansaja, Vita, Bolashak, Sabira, Pamjat' JuGK, Jevrika, Sulamit, Kazahstanskaja
2309, Akku, Radost', Nadezhda, Xinjiang a don 1, Xinjiang heihe 38, Xinjiang D09-676, Xinjiang D10-51,
Xinjiang D10-130, XinjiangD10-135, Xinjiang D11-252, Lybid', Cheremosh, Korsak, Tanais, Desna
R-73-3, Maplearrow, Gaillard, Chabem Wekoju, Kollekcyina, Hejhek 14, Severnaja 5, Soer 3491, Omskaja 4,
VNIIS-1, Soer-4, Bara, Zolotistaja, Mageva, Soer-5, Okskaja, Maleta, Svapa, Vejdelevskaja 17, Jantarnaja, Sib
R NIISHOZ 6, Belor, Gribskaja Kormovaja, Prikarpat'ska 81, Chernovickaja 7, Ustja, Fvour, 186/1, 404/2, 370/2,
Zara, Zhalpaksaj, Agassiz, Wilstar 194, Elgin 141, Cobb 266, Zen, Safrfna, Lira, Bystrica 2, Renta, Bukurija,
Zispida 641, Perizat, Danaja, Lastochka
MR OAC Vision, Maplepresto, Rassvet, Nadezhda, VNIIS 2, Luch nadezhdy, Lancetnaja, Soer 345, USHI 6,
Kalmit, Rana, Fiskeby III, 173/1
S Nawiko, Warsawska, Amurskaja 401, Soer-3, Brjanskaja, Sibniik 315, Sonata, Sibirjachka, Jel'dorado, PJeP 26,
Krasivaja mechta, Carola, Spritna, Annushka, 422/1, 407/2
SS Arctic, Kasatka, Smena, Svetlaja, Altom, Fiskeby V, 308/1, 126/1, 261/1
Table 3 — The world soybean collection by maturity groups
Maturity Veget_atlon Name of cultivars and lines
group period
000 79-85 days Svetlaja, Sogr 5, Kollekcyina, Kasatka, Svapa, SibNIISHZ 6, Nawiko, Zolotistaja, Mageva,
Maleta, Zernica
Hejhek 14, LMF, Severnaja 5, Okskaja, Maplepresto, Arctic, Smena, Sibniik315, Sonata, Zakat,
Sibirjachka, Jel'dorado, PJeP 26, Annushka, Rana, Fiskeby v, 308/1, Warsawska, Luch
nadezhdy, Lancetnaja, Omskaja 4, Brjanskaja, Krasivaja mechta, 350/1, Soer 3, Soer 4, Zlata,
00 86-95 days Soer 345, 173/1, Chabem Wekoju, Rassvet, Amurskaja 401, Chernovickaja 7, Soer 3491, 126/1,
261/1, OAC Vision, Maple Ridge, Lidija, Bara, Altom, Mapleamber, VNIIS 2, Niva 70, USHI 6,
186/1, 209/1, Gaillard, VNIIS-1, Garmonija, Vejdelevskaja 17, Jantarnaja, Belor, Prikorpat'ska
81, JuG 30, 422/1 (Ivushka), Tanais
Nadezhda, Luchezarnaja, Ustja, Kalmit, Fiskeby III, KG20, Oyachi Ne2, Pripjat', R-73-3,
o 96-105 davs Romantika, Gribskaja kormovaja, Viktorina, Turijskaja masnaja, Mc call, Carola, Daksoy, Lada,
) Y Jasel'da, AC Brant, Protina, Belgorodskaja 6, Spritna, Xinjiang a don 1, Toury, Cobb 266,
Xinjiang heihe 38, Estofita, 370/2
Emerson, Harbin, Podjaka, Vega, Horol, Sepia, 407/2, Lybid', GEO, Renta, Cheremosh, Agassiz,
I 106-115 davs SL 01 26, Slavija, Desna, Supra, Maplearrow, Mapleglen, Buster, Terek, Amphor, 362/2, 404/2,
¥ Evans, Enterprise, Bystrica 2, Vilana, Del'ta, Dawson, Lambert, Lira, Iskra, Pamjat' JuGK,
Misula, Nikko, Almaty, 371/2, Lan'
Zara, OAO Wallace, SL 02 25, Xinjiang D10-51, Amour, Isidor, Safrfna, Xinjiang D11-252,
Korsak, Zen, Zhalpaksaj, Elgin 141, Astra, Bolashak, Xinjiang D10-135, Dekabig, Sava, Shama,
11 116-125 days | Biser 291, Danaja, Xinjiang D10-130, Jachynes Brond, Wilstar 194, Perizat, RCAT Persian,
Venera, Vita, Xinjiang D09-676, Roza, Voevodzhanka, Vesta, Runo, Parker, Sponsor, Zispida
641, Zhansaja, Lara, Ana, Santana, Bukurija, Sabira
I 126-135 days | Radost', Nadezhda, Sulamit, Kazahstanskaja 2309, Lastochka, Akku, Jevrika

As a result of the analysis of the relationship between the vegetative period and the resistance to
brown spot, it was established that early maturity lines are more susceptible to brown spot damage
compared with late maturity lines (figure 4). This trend may be related to the climatic conditions of the
region, since the temperature regime and the period of vegetation of early maturity lines of the OOO and
OO groups are much favorable for the infection by brown spot.
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Figure 4 — Resistance to brown spot depending on maturity group

The world collection was studied by morphometric and economically valuable traits. One of the main
traits is the plant height. We found that the optimal height at which the best yields showed in the Almaty
region is 95-105 cm, since low-growth cultivars are characterized by low attachment of the seeds, and tall
ones are prone to lodging, which in both cases leads to a loss of yield when harvesting by combine. Thus,
the most optimal plants for this trait were cultivars with medium plant height.

Figure 5 shows the average of plant height by maturity group, as well as the data of the most
prominent lines. According to the optimal plant height parameters, 10 samples from the maturity group I
were identified with an average plant height of 101.2 cm (figure 5). The list of these cultivars and lines
included Nikko, 362/2, Slavia, Buster, Iskra, Delta, Evans, Vilana, Lyra, Podyaka. From the maturity
group II, seven samples were selected mainly from Chinese breeding (Santana, Zen, Zara, Xinjiang D10-
130, Xinjiang D09-676, Xinjiang D10-135, Xinjiang D11-252), and one cultivar from Kazakhstan
breeding (Lastochka) from the maturity group III. It is important to note that there are no accessions
suitable for optimum plant height from ultra-maturity groups OOO, OO and O.
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Figure 5 - Characteristics of cultivars and lines of soybean of different maturity groups
in the South-East of Kazakhstan in terms of plant height
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The number of fertile nodes varied according to the average data from 12.5 pcs from ultra-maturity
group (OOO) accessions to 19.8 pcs in the maturity group III accessions (Table 4), with the highest rate
for the Supra cultivar - 29.0 pcs, which included in maturity group II. In the standard Zhansai cultivar this
trait was 16.1pcs.

On the basis of the number of seeds per plant, the average data varied from 25.8 to 45.3 pcs, depen-
ding on the maturity group. The highest rate was in the Slavia cultivar of Russian breeding, 93.7 pcs,
which was twice as high as the standard (42.5 pcs).

Average data on the yield per plant varied from 7.5 to 13.2 g. In the Zhansai standard it was 12.1 g.
The Canadian cultivar Supra showed the highest result - 23.0 g, which is two time larger than the
standard. The smallest result showed the PEP26 (Russia) - 2.5 g, which is 5 times less than the standard.

The thousands seeds weight varied from 150.3 to 175.2 g. This trait characterizes the performance of
seeds. In the standard Zhansai cultivar, it was 159.4 g. The lowest result was shown by the cultivar
Bystrica 2 (Russia) 90.0 g, the highest result for the cultivar Vega (Russia) 243.0 g.

Table 4 — Structural analysis of economical valuable traits by maturity groups

Maturity Number Plant height, | Number of fertile | Number of seeds Yield Thousands
group of accessions, pcs cm nodes, pcs per plant, pcs per plant, g | seeds weight, g
000 11 36.7+6.7 12.5+3.0 25.8+7.5 7.9+£2.4 171.0+16.4

00 57 47.1£10.8 12.7£2.9 26.3+6.4 7.5£2.3 171.7£20.5
(0] 28 61.9+12.3 15.3£3.4 32.8+£6.7 9.94+2.6 177.1+£23.8
I 38 88.7+15.7 17.443.7 40.5+11.7 12.243.6 175.2421.9
I 41 106.1+14.3 17.7+3.1 44.1£10.3 13.242.6 165.1+18.1
11T 7 112.4+8.3 19.844.1 45.3£7.0 12.242.1 150.3+28.7

The study of the relationship with the main economic-valuable traits revealed a significant negative
correlation with the plant height, the number of fertile nodes and the thousands seeds weight. This
correlation based on the thousand seeds weight was noted in previous works [15] on the analysis of
resistance to brown spot. At the same time, correlations with the number of seeds per plant and the yield
per plant traits were not significant (table 5).

Table 5 — Correlation analysis of economic-valuable traits with resistance to brown spot

Traits Plgnt Nu.mber of Number of Yield per Thousaqu Resistance
height fertile nodes seeds per plant plant seeds weight | to brown spot
Plant height 1 0.591** 0.684** 0.648** -0.194%* -0.164%*
Number of fertile nodes 0.591** 1 0.813** 0.766** -0.049 -0.156**
Number of seeds per plant 0.684** 0.813** 1 0.848%* -0.173%* -0.094
Yield per plant 0.648** 0.766%* 0.848%** 1 0.036 -0.083
Thousands seeds weight -0.194%* -0.049 -0.173%%* 0.036 1 -0.127*
Resistance to brown spot -0.164** -0.156%** -0.094 -0.083 -0.127* 1
**Correlation significant P < 0.01, *correlation significant P < 0.05.

It is interesting to note that all values of economically valuable traits correlated positively with each
other, except for the thousands seeds weight, which, on the contrary, showed a negative correlation.

Conclusion. In the course of the research carried out on the resistance to brown spot, it was
determined that 53.9% of the studied collection (98 accessions from 182 studied) are highly resistant to
the disease, from this group it is possible to distinguish the cultivars Iskra, Zhansaja and Sabira, local
breeding, on which there were practically no symptoms of disease. Resistant accessions were 25.4% of
the collection (46 accessions), 8.6% showed themselves as medium-resistant, which amounted to
16 accessions. The number of susceptible and highly susceptible was 7.1% (13 accessions) and 5%
(9 accessions), respectively.
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The studied collection was divided into maturity groups. Comparative analysis between maturity
groups on the basis of resistance to brown spot revealed a relationship between resistance and maturity.
Accessions from ultra-maturity groups are more susceptible to brown spot than late maturity.

Carrying out a structural analysis of the main economic-valuable traits made it possible to identify
high-yielding and economically valuable lines. On the basis of plant height, the most optimal parameters
were in 10 accessions of maturity group I, 7 accessions of maturity group II, and one accession of matu-
rity group III in the range of 95-105 cm. The cultivar Supra from Canada showed highest number of
fertile nodes and yield per plant. The cultivar Slavia (Ukraine) showed the highest number of seeds per
plant. The cultivar Vega (Russia) showed highest thousands seeds weight value. All of these cultivars
belong to the maturity group I and are highly resistant to brown spot.

Correlation analysis revealed a negative relationship between economically valuable traits and
resistance to brown spot. The most significant traits were the plant height and the number of fertile nodes.

Cultivars Iskra, Zhansaja, Sabira, Supra, Slavia and Vega are promising for use in breeding for
resistance to brown spot, and carry a variety of genes controlling this trait.

The article is prepared within the framework of the project AP05131592 "A genomic investigation of
associations of resistance to fungal diseases of soybean in Kazakhstan", funded by the Ministry of
Education and Science of the Republic of Kazakhstan.
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! WHCcTHTYT OHONOTHU M OMOTEXHOJIOTHU pacTeHul, Anmarsl, Ka3zaxcraH,
*Kazaxckuil HAMOHAIbHBII arpapHblil yHHBepcHTeT, AnMaThl, Kazaxcraw,
’Kazaxckuit HaydHO-UCCIIeI0BATEIbCKH HHCTHTYT 3eMIIe/Ie/Hs M PACTEHHEBOACTBA, 11. AnMansibak, Kasaxcran

AHAJIA3 YCTOMYUBOCTU MUPOBOM KOJJIEKIIUA COU K CEITOPHO3Y
B YCJIOBUSAX IOI'O-BOCTOKA KA3AXCTAHA

AHHOTAUMA. YBEIMYEHUE MOCEBHBIX IJIOMIAAEH COU, MOTEPU YPOXKas, MPUBOAAT K HEOOXOAMMOCTH TMOHUCKA
TCHOTHIIOB, YCTOWYUBBIX K PACIPOCTPAHCHHBIM I'PHOKOBBIM OOJIE3HSIM, OJHOH M3 KOTOPBIX SIBISICTCS CENTOPHO3,
BbI3bIBa€MBIN Septoria glycines. B cBS3U ¢ 3THM MPOBENICH aHAIN3 YCTOMYMBOCTH MUPOBOH KOJUIEKIIMU COM K JIaH-
HOW OOJIe3HH HAa €CTCCTBEHHOM HWH(EKIIMOHHOM (OHE B YCIOBHSX IOro-BocToka Kasaxcrana. Kommiekmms cowu
cocrosiia u3 182 copToB U JTUHUIA PA3IMYHOTO MPOUCXOXKIEHUS U3 5 PETHOHOB MUpA.

B pesynbrate aHanusza yCTaHOBJIEHO, YTO 79,3% KOJJIEKUMU SBJISIOTCS BBICOKOYCTOMUYMBBIMU M yCTOMYHUBBIMU
K cenrtopro3y. [Ipr 3TOM 107151 BOCIPUMMYHBBIX M CHIIBHO BOCTIPHMMYHBBIX 00pa3moB coctasmia 12,1%. N3yqaemas
KOJUICKIMSI OBbIIa TakKe pa3feieHa Ha O TPYIIl CIENOCTH B 3aBUCHMOCTH OT JTMHBI BETETAIMOHHOTO IIEPHOAA.
Pe3ynbpTaThl CpaBHUTEIBHOTO aHaIM3a MEXKIY IpylIamMHu CIEJOCTH IO NPU3HAKY YCTOMYMBOCTH BBISBHMIIM, UYTO
yJIbTpacKkopocrenbie 00pasipl OblIi 0o0jiee BOCHPUMMYHMBBIMU K MOPAXKECHUIO CENTOPHO30M, YEM MO3JHECIHebIe
00pa3Iibl.

CTpyKTYpHBIH aHATH3 UICHTH(OUIIUPOBAI XO3IHCTBCHHO-IICHHBIC COpTa U JIMHUK coH. [10 MpH3HAKY BBICOTHI
pacteHus uaeHTU(GUIUPOBAHEI 18 00pa3IoB, MOAXOIAIKE IO ONTUMANIBHBIC TTapameTpsl 95-105 cm. [1o ocHOBHBIM
KOMIIOHEHTaM YpO>KalfHOCTH BBIAENMINCH copTa Supra, CnaBus, Bera u3 rpynns! cnenoctu I. OHu OTHOCSTCS K
TPYIIIE BEICOKOYCTOHYMBBIX K CETOPHO3Y 00Pa3IioB.

CraTtucTu4ecKuil aHanu3 MO3BOJMI BBISIBUTh OTPULATENEHYIO KOPPEISILIMIO MEX]Ty OCHOBHBIMU XO3SIICTBEHHO-
[EHHBIMY MTPU3HAKAMHA U YCTOHYHUBOCTEIO K cenTopuo3y. Hanbomnee 3HAYMMBIME OBUTH KOPPEISAIHMH YCTOMIYUBOCTH H
1) BBICOTHI pacTeHUs W 2) KOJMYECTBA NMPOAYKTUBHBIX Y3IIOB. B TO ke Bpemsi HaONIOMAIN MOIOKUTEIHHYIO KOp-
PEISILIMIO MEXILy XO3MCTBEHHO-LIEHHBIMU NPU3HAKAMH, KPOME MPHU3HAKa MAacChl ThICSYM ceMsH. [loiydyeHHble pe-
3yJbTAaThl BAXKHBI JIS1 CEJIEKLIMU C LEJIbIO CO3aHUS OTEUECTBEHHBIX YCTOMUUBBIX U BBICOKOYPOXKAHBIX COPTOB COH.

KiroueBbie cjioBa: cost, CENTOPUO3, yCTOMIUBOCTE, MUPOBAs KOJUIEKITHUS.

A. K. 3ateiGexos'?, A. XK. Aruéaes’, C. B. {unopenko’, C. . AGyraauesa’, E. K. Typycnexos'

! OcimuikTep iy OUOJIOTHS XKOHEe OMOTEXHOJIOTUS HHCTUTYTHI, AnMathl, KazakcraH,
’Kasak yITTHIK arpapiibIK yHHBepcHTeT, AnMaThl, Kazakcran,
?'Kasak eriH skoHe oCiMIIK MAPyaLIbLIBIFb] FHITBIMH-38pPTTey HHCTUTYTHI, AManbioak, Kazakcran

KA3AKCTAHHBIH OHTYCTIK-IIBIFBIC KAFJAWBIHIA
COSIHBIH, 9JEMJIK TONNTAMACBIHBIH CENTOPUO3FA TO3IMUILIITTH TAJJAAYDBI

Annotanusi. Cosi ericTik ankaObIHBIH YJIFAWTYbl, OHIMHIH a3aliblybl, CaHbIpAYKYJIaK aypyJapblHbIH Tapara-
HBbIHA TO3IMJII FEHOTHUNTEP/IH i3/ieyiHe Tajam eTeli, ojapiblH Oipi cenropuos, Sepforia glycines 3aKbIMIaupbl.
Ocpiran OainanblcTbl Ka3akCcTaHHBIH OHTYCTIK-LIBIFBIC JKaFAalibIH/A COSIHBIH QJIEMJIIK TONTAaMaChIHBIH OCHI aypyFa
TO3IMIUTIK Tayaaysl Taburu MHMeKIraiblK GoHaa eTki3unai. Cost TonTamachl dJIeMHIH OpTYpil 5 aliMarblHaH LIBIK-
KaH 182 copT »koHe AaKkblIapAad TYP/bL.
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Tangay HOTIKeCiHIE, TonTaMaHbH 79,3% cenTopro3ra eTe Te3iMIi jKoHe Te3iMIIi OOINBIT aHBIKTAaNABL. by
peTTe Te3iMci3 jKoHe KaTTHl Te3IMci3 HakpuImapAsH yieci 12,1% kypampl. 3epTTeNreH KOMUIEKIUS COHIal-akK, Be-
TeTalUsUIBIK Ke3CHHIH Y3BIHABIFEI OOMBIHINA, Ticim skeTinreH 6 Tomka Oeminai. [licim->keTiry TonmTap apachHIArbl
Te3IMIiTIK Oesrinepi OOMbIHIIA OTKI3UINeH CAIBICTHIPMAIIBI TAJIIay HOTHIKENIEPl apachlH/a, Kl MICeTiH JaKbuIapra
KaparaHZa yJIbTPAIiCeTiH JaKbUIIapAbIH CeNTOPHO30€H 3aKbIMIaTybIHa ThIM TO3IMCI3 eKeHi aHbIKTaJIBL.

KypbUIBIMIBIK Talay COSIHBIH IIApyallbUIBIK-KYHIBI COPTTapbl MEH NaKbULIApbIH aHBIKTaIbl. OCIMIIKTIH
OmikTiri OOMBbIHIIA OHTAMIIBI apameTpiepre Jablk 95-105cM coiikectenaipiiren 18 ynrinepi aHbIKTangbsl. OHIM-
JUTIKTIH HETi3ri KoMIoHeHTTepi OoibiHIIA | micinm sxeTinetiH ToObIHBIH Supra, CnaBus, Bera coprrapsl OesniHin
wbIKThL. ONlap cenTopuo3ra eTe Te31MIl JaKbULIaPbIHBIH TOOBIHA YKAaTa/Ibl.

CraTUCTUKANIBIK TaJIay HETi3rl IMapyallblUIbIK-KYHIbl Oeiriiepi MeH CenTopHo3fa Te3IMALTIIrT apachlHAAFrbl
JKaFBIMCBI3 KOPPEJSIIMSHBI aHBIKTayFa MYMKIHAIK Oepai. HerypibiM MaHBI3IBI KOpPEIALUs TO3IMIUIIKICH JKoHE
1) ecimuik OMIKTIri *oHe 2) eHIMII TopanTtap caHbl OoiibiHIIa Oonasl. CoHnai-ak, MBIH TYKbIM Macca OelnriciHeH
Oacka, mIapyarmbUIBIK-Oaranbl Oenrinepi apachIHAAFBl KAFBIMABI KOPPEJIus OaiKamapl. AIBIHFAH HOTHXKEIED,
OTaHZBIK TO3IMII JKOHE ©TE OHIMII COPTTAPBIHBIH ATy MaKCAThIH/IA, CETICKIIHS YIIiH MaHBI3 IBL.

Tyiiin ce3aep: cos, CenTopro3, TOIMILTIK, dJIEMIIK TONTaMa.
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