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EFFECT OF BROWN RUST DESEASE ON PHOTOSYNTHETIC
ACTIVITY OF SPRING WHEAT VARIETIES

Abstract. Ruccinia recondita Rob.ex Desm. f. sp. tritici is a brown-rust of wheat that represent a wide-spread,
harmful biotrophic parasite, which destroys cereal crops and 7riticum aestivum L. varieties [1]. Disease resistance in
plants reflects the presence of physiologically active substances, incompatible interaction in host plant-pathogenic
agent metabolism, existence of toxic substances in plant metabolism that weaken pathogenic agent and other adverse
conditions for pathogens. The high susceptibility of the summer wheat varieties to brown-rust of wheat is clearly
seen in response to the pathogen's penetration into the cell. In a resistant plant cell, the cells immediately produce
necrosis in the place of pathogen penctration. The abundance of crop yields depends on the efficiency of photo-
synthesis. The paper examines the amount of chlorophyll in the tissue of spring wheat varieties. Among the varicties
under study, the following ones has demonstrated nonresistance to the disease: Almaken, Kazakhstanskaya 15,
Lutescens 92, Kazakhstan early crop, MOVIR 409, D969th Stemrrsn, and Saratovskaya 29. The concentration of
chlorophyll in these varicties was in the range of 0.1-41% that is significantly lower compared with its control
varieties.
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Introduction. Ruccinia recondita Rob.ex Desm. f. sp. tritici is a brown-rust of wheat, which rapidly
spreads to several hundred meters by the air flow and represent a fungus disease excitant that cause
epiphytotics in favorable conditions[1].

A comprehensive study of the selected material, the replacement of inefficient ones with the effective
ones will reduce the incidence of the disease and prevent epiphytotics, and limit environmental pollution
by chemicals [2-4]. Disease resistance in plants is connected with the presence of physiologically active
substances, incompatible interaction in host plant-pathogenic agent metabolism, existence of toxic
substances in plant metabolism that weaken pathogenic agent and other adverse conditions for pathogens.
The high susceptibility of the summer wheat varieties to brown-rust of wheat is clearly seen in response to
the pathogen's penctration into the cell. In a resistant plant cell, the cells immediately produce necrosis in
the place of pathogen penetration. The abundance of crop yields depends on the efficiency of photo-
synthesis. The process of photosynthesis slows down due to half-necrosis of cells. The crop infestation by
the brown rust of wheat leads to the decrease of chlorophyll amount, and reflects the chlorosis. The effect
of brown rust disease on photosynthesis depends on the resistance characteristics of the varieties [5].

Research Materials and Methods. The leaves of thespring wheat varicties deceased by the brown
rust of wheat has been used as research material.

Research experiments on the photosynthesis pigment of spring wheat varicties damaged by Puccinia
recondita f. sp. tritici fungushas been conducted at the Department of Biology of the Kazakh State
Women's University under laboratory conditions.

Research methods: The research experiments on the spring wheat varieties damaged by Puccinia
recondita f. sp. tritici funguswere conducted. The plant leaf alcohol extract has been obtained to determine
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the pigments. The obtained extracts were poured into the centrifuge test tubes and placed in the 6-7
thousand circuits for 7 minutes. The fluid from the centrifuge test tubes was brought into the same volume
and the pigment amount of this extract was determined by spectrophotometric method. We determined the
chlorophyll concentration in the Photometer-KFK-3 by putting the hydrophilic "a" and chlorophyll "b" in
the following Vernon formula by spectrophotometric analysis.

Cenia = 11,63*Dsss — 2.39*Deso;
CchlB =20.1 1*D649 — 5.18*D665;
Cent Aren B =0.45%Dies+17.72% Deao,

where C represent a, b chlorophyll and carotinoid concentrations mg / 1, D-wavelengths 440.5; 665 nm,
The amount of carotenoids is calculated by the formula of Holm-Wettstein.

Cear=4.695D 44 5-0.268C (chl.a+chlb)~

After determining the concentration of the pigment extract, the pigments in the tested material was
calculated with taking into account the weight and extract amount of the investigated material (mass), by
using the following formula:

A=C* V/P*1000,

where in the concentration of pigments obtained in C-mg/L is the obtained pigment concentration;
V - pigment extract volume is shown in ml; the size of pigments in plant material is shown in A-mg/g;
P — weight of plant material is shown in gram.

The results of the research. In practice, the highest levels of pigment amount in different varieties of
spring wheat damaged by brown rust of wheat was reflected in D939th Stemrrsn variety, where the
amount of chlorophyll a is 0.290 mkg/g, chlorophyll b - 0.117 mkg/g, chlorophyll a + b - 0.409 mkg/g,
carotenoid - 0.062 mkg/g; in Raxmon chlorophyll a - 0.282 mkg/g, chlorophyll b - 0.165 mkg/g,
chlorophyll a + b - 0.447 mkg/g, the amount of carotenoid is equal to 0.065 mkg/g; in Arai chlorophyll
a - 0.270 mkg/g, chlorophyll b - 0.117 mkg/g, chlorophyll a + b is equal to 0.387 mkg/g, carotenoid
1s 0.198 mkg/g; Lr-line 349 Thatcer chlorophyll a - 0.270 mkg/g, chlorophyll b - 0.069 mkg/g, chlorophyll
a + b - 0.240 mkg/g, carotenoid b - 0.053 mkg/g; in Kazakhstanskaya 25 chlorophyll a - 0.225 mkg/g,
chlorophyll b - 0.094 mkg/g, chlorophyll a + b - 0.499 mkg/g, carotenoid - 0.001 mkg/g; in Lr-line 341
Thatcer chlorophyll a- 0.192 mkg/g, chlorophyll b-0.078 mkg/g, chlorophyll a +b -0.270 mkg/g,
carotenoids - 0,052 mkg/g, and in Alem chlorophyll a - 1.151 mkg/g, chlorophyll b - 0.061 mkg/g,
chlorophyll a + b - 0.213 mkg/g, carotenoid was equal to 0.044 mkg/g, and the above-mentioned varieties
showed a low level of 0.05-2% compared to the control variants. The analysis of all varieties demonstrated
that the most high amount of chlorophyll was found in Alem variety that is 1.151 mkg/g. While the lowest
level was shown in the Lr line 305 Thatcer varietyis, where chlorophyll a - 0.077 mkg/g, chlorophyll
b - 0.025 mkg/g,, chlorophyll a + b - 0.10 mkg/g, carotenoid - 0.027 mkg/g; in SR-36 variety, chlorophyll
a - 0.081 mkg/g, chlorophyll b - 0.037 mkg/g, chlorophyll a + a - 0.01 mkg/g, carotenoid - 0.174 mkg/g; in
Samgau - chlorophyll a - 0.125 mkg/g, chlorophyll b - 0.044 mkg/g, chlorophyll a + b - 0.170 mkg/g,
chlorophyll a+b 0.041; in Kazahkstanskaya early crop - chlorophyll a - 0.127 mkg/g, chlorophyll b -
0.050 mkg/g, chlorophyll a + b 0.178 mkg/g, carotenoid was 0.038 mkg/g. The decrease up to 3-36 per-
cent can be observed in the comparison of the above-mentioned varieties with the control variants
(table).

Among the varieties under study, the following ones have demonstrated nonresistance to the disease:
Almaken, Kazakhstanskaya 15, Lutescens 92, Kazakhstan early crop, MOVIR 409, D969th Stemrrsn, and
Saratovskaya 29. The concentration of chlorophyll in these varieties was in the range of 0.1-41% and
significantly lower compared with its control varieties [6, 7]. A decrease in the number of chlorophyll in
the plant leaf leads to a lower rate of photosynthesis. According to the literature, despite that the brown
rust disease causes the decrease of chlorophyll, it does not lower the rate of photosynthesis [8-10]. Adult
plant disease results in a rapid drop in the photosynthesis rate. These varieties have been damaged up to
40-70% in the area under spring crops during the ear stage.
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Effect of brown rust wheat disease in summer wheat varieties on pigment composition (Case 2: I - inoculated, II - control)

I-variant II-variant
n Chl . Chl .
# Name of varieties Chla Chl s Carotenoid # Chla Chlb Carotenoid

atB ats

| Aray 0270+ | 0117+ | 0387+ | 0,198+ oy | 0318 | 0198+ | 0401 | 0201
a2s 0,0005 | 0,0007 | 0,0006 | 00004 0,0008 | 0,0006 | 00005 | 0,0003
0,157+ | 0066+ | 0224+ | 0,056+ 0,166+ | 0057 | 0266+ | 0032+
12 | Almaken 0,0007 | 0,0006 | 0,001 0,0005 221 50006 | 0.0008 | 0.0005 | 0.0004
0225+ | 0094+ | 0,499+ | 0,001+ 0289+ | 0125+ | 0414+ | 0062+
153 | Kagakhsiansiay 0,0004 | 0,0001 | 0,0005 0,0005 231 50006 | 0.0007 | 0.0009 0,0005
1/4 Kazakhstanskaya 0,127+ | 0,050+ | 0,178+ 0,038+ 24 0,202+ | 0,091+ | 0,294+ 0,052+
rannespelaya 0,0005 | 0,0008 | 0,0006 |  0,0005 00004 | 00004 | 00004 | 0,0005
s | Al 1151+ | 0,061+ | 0213+ | 0,044+ o5 | 0286 | O111% | 0379 | 0,068
em 0,0001 | 0,0005 | 0,0007 | 00001 00004 | 0,0007 | 0,0007 | 0,0006
0210+ | 0084+ | 0294+ | 0,053+ 0233+ | 0059+ | 0327+ | 0,059+
1/6 | Kazakhstanskay 151 5009 | (/0005 | 0,0008 0,0008 261 570008 | 0.0007 | 0.0007 0,0007
0,143+ | 0,043+ | 0,187+ | 0,044+ 0006+ | 0138+ | 0445+ | 0,056+
U7 | Kazakhstanskay 17 | o005 | ('0006 | 0.0006 0,0002 2171 00007 | 0.0006 | 0.0004 0,0004
O 0,162+ | 0062+ | 0224+ | 0,060+ og | 02745 | 01195 | 0394 | 0050+
Y 0,0005 | 0,0009 | 0,0006 | 00006 0,0007 | 00007 | 00005 | 0,0005
ol R 0,172+ | 0070+ | 0243+ | 0,193+ 5o | 0205 | 0.176x | 0282% | 0,197
Y 0,0005 | 0,0005 | 0,0006 | 00002 0,0005 | 0,0004 | 00005 | 0,0004
1t | Eke 0282+ | 0,165 | 0447+ | 00655 | 5, | 0379 0,159 | 0538 | 0,052+
aksanom 0,0006 | 0,0004 | 0,0004 0,0003 0,0005 | 0,0005 | 0,0006 0,0006
11, | S 01255 | 0,044% | 0170+ | 0041 |, | 02665 [ 0,109 | 0375 | 0052
& 0,0004 | 0,0006 | 0,0005 0,0005 0,0005 | 0,0006 | 00004 | 0,0007
1y | Dr-mmms 305 0077+ | 0,025+ | 0,103+ | 0027 | 0| 0293+ | 0,128% | 0421 | 0055%
Thatcer 0,0008 | 0,0003 | 0,0005 0,0005 0,0006 | 0,0004 | 00004 | 0,0007
13 | Lr-mams 349 0270+ | 0,069+ | 02405 | 0053 | 5 | 02985 | 0,103+ | 0345& | 0089
Thatcer 0,0007 | 0,0002 | 0,0003 0,0007 0,0005 | 00007 | 00004 | 0,0005
g | Lrommms 341 0,192+ | 0078+ | 0270+ | 0052 | ., | 0233% | 0096 | 0306& | 0079
Thatcer 0,0005 | 0,0005 | 0,0006 | 00004 0,0007 | 0,0004 | 00005 | 0,0005
0,111 | 0045+ | 0107 | 0,191+ 0231+ | 0121 | 0,168+ | 0222+
1l | MOVLADS 0,0002 | 0,0005 | 0,0005 0,0006 2151 570008 | 0.0004 | 0.0005 | 00004
& 0,158+ | 0073+ | 0231+ | 0,042+ 0201+ | 0182+ | 0298+ | 0,086+
16 | L7057 Stemrrsn | "o05 | /0004 | 0.0007 0,0006 216 | 70007 | 0.0005 | 0.0006 0,0005
0,081+ | 0037+ | 0011 | 0,174+ 0189+ | 0102+ | 0322+ | 0,183+
st | Sikesn 0,0006 | 0,0006 | 0,0008 |  0.0005 27| 50005 | 0.0005 | 0.0005 | 00004
- 0290+ | 0117+ | 0,409+ | 0,062+ 0387+ | 0168+ | 0455+ | 0,079+
LElg | flead™ Sl 0,0003 | 0,0003 | 0,0005 0,0004 28\ 70007 | 0.0007 | 0.0007 | 00004
- 0,170+ | 0,068+ | 0239+ | 0386+ 0268+ | 0101+ | 0299+ | 0,045+
LEI% | flpied™ SiemisT 0,0008 | 0,0004 | 0,0007 0,0007 29\ 0007 | 0.0007 | 0.0001 0,0007
0,143+ | 0,058+ | 0202+ | 0041+ 0201+ | 0125+ | 0301+ | 0,098+
1120 | Saratovskaya 29 0,0002 | 0,0005 | 0,0004 0.0004 2201 570006 | 0.0005 | 00005 0,0006
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1OHTYCTiKKaSHKCTaHHGILaFOFI/IKaJ'IBIKYHI/IBepCI/ITeTi, IIemmkent, Kazakcran,
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JKA3FbI BUJAN COPTTAPBIHBIH ®OTOCHUHTE3/IIK BEJICEHILIITTHE
KOHBIP TATHEH 3AJTAJTTAHYBIHBIH 9CEPI

Annoramus. Koupip Tar xo3apipremsl (Puccinia recondita f. sp. tritici P.triticiana Erikss.) — acThIK AakbLi-
JApBIH KoHE Triticum aestivum L. xyMcak OMIAWabl 3aKbIMIANTHIH 6TC KCH TAPaJFaH, 3MSHIbI OHOTPONTHI Mapa-
3UTTEPAIH Oipi O0mbIT TAOBLIATEL.

TeziMai copTTapab! KANBIITACTHIPHIN OHIIPICKE CHI13y OMAANHIBI TATTaH KOPFAYAbIH CH THIMII IIAPachl PETiH-
Jie KaObUpIaHFaH. OCIMAIKTIH 1HACTKE TO3IMIUITII OHBIH YIMACBIHAA KO3ABIPFBINIKA KAKETTI KOPEK 3IEMEHTTCPIHIH
0omMaysL, He 601Maca (PH3HOTOTHSIIBIK OCICCHI 3aTTapABIH O0IMAYBI, KOKAHBIH-6CIMIIK TICH MATOTCHHIH 34T ajMa-
CYBIMCH COHKEC KCIMEYi, MATOTCHHIH 6CIMIIK META0OMHW3MIHIH TOKCHHII OHIMICPIMCH aybIpJayhl, sKoHE 0acka Jaa
TMATOTCHTE KOJTAHCHI3 (PaKTOpIapABIH OOybIHA OAMIAHBICTEL. TakTa >KOFaphl CC3IMIANIBUIBIK PSAAKIHACH MAaTOTCHIL
€HTi3y OaphICHIHAA KOHE OCIMIIKTepAl KOPEeKTeHyAiH OHOTPO(THI THIIMEH CHIATTANATHIH OOIHTaTTHI MApPasUT-
TEPMEH 3aKbIMAAy OApBICHIHIA €PEKIIE aHBIK OaKamansl IpikTey >KeTiCTIKTepiHEe KapaMacTaH »as3fbl OWmad copr-
TapbIHBIH (POTOCHHAE3AIK OCICCHAIMITIHE KOHBIP TATTHIH dCEPl 971 KYHIe ACHIH aUTapIbIKTali aHBIK EMEC.

Ocpl Mocerere KarbiCThl MAaKaIaga KOHBIP TATICH 3aKbIMJAHFAH YKA3FBI OMJAH COPTTAPHIHBIH YIINAIAPBIHIA-
FBI XJIOPO(HIT MOJIICPIHIH Aa3af0bl KAPACTHIPBUTFAH. JKYPTi3ireH SKCICPHMCHT HOTIDKCCIHAC 3aKbIMIAHFAH
Amvaxen 15, Kazaxcrangsik 15, Jlrorecrienc 92, epre micerin Kazakcranasix copr, MOBUP 409, Caparos 29 copt-
TapBIHAAFBI XJIOPODMILTAIH MeIIepi OaKpLIaY TaFbl HYCKaMEH canbicThipranaa 0,1 xeH 41 % azatiranbl OaHKamapl.

Tyiiin ce3aep: KOHBIP TaT, *Ka3ablK Oujai, porocHHTE3 OEICECHILIITI.
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"0sxH0-Ka3aXCTAHCKHIA e AArOr HUCCKHI yHusepcureT, [IsmvkeHT, Kazaxcras,
*Kacrmifckuit roCcy TApCTBEHHBIH YHUBEPCHTET TEXHOIOTHI M HEKHHUPHETA 1M, 111, EcenoBa,
Axray, Kazaxcran,
>TAIIKEHTCKHUIT TOCY IAPCTBEHHBIN ArPAPHEIH yHHBepCcHTET, TamKkeHT, Y30eKucTaH

BJIUSAHHUE 3ABOJJEBAHUM BYPOBOM P’)KABUMHBI
HA ®POTOCHHTETHYECKYIO AEATEJBbHOCTD APOBbIX IIINNEHUI]

Annoramus. Bo30yaurems Oypoil pxxasunsbl Puccinia triticina Erikss. —cmenunamusnpoBasHbiii OHOTPO(OHBIH
TAPA3NT, SBISIHOMMHA OJHAM M3 HAMOOJEE PACTIPOCTPAHCHHBIX W BPEJOHOCHBIX 3a00JCBAHMH 3CPHOBBIX 371aKOB H
TIOPAKAFOIMH MATKYIO MureHuny Triticum aestivum L.

Cpenu Mep 3amuThl MIIEHUIBI OT PXKABYMHBI HanOoiee 3((EKTUBHBEIM NMPHU3HAHO CO3JAHHWE W BHCAPCHHC B
MIPOM3BOJICTBO YCTOMYHBBIX COPTOB. Y CTOHYMBOCTD PACTCHHUS K OOJIC3HU MOKET OBITH CBSI3aHA C OTCYTCTBHEM B €TO
TKaHJIX HEOOXOAMMBIX M1 BO3OYIHTENS 3JIEMCHTOB IHTAHUS WM (DPH3HONOTHMHECKH AKTHBHBIX BEIICCTB, HECO-
OTBETCTBHEM OOMECHA BEHICCTB PACTCHHUI-XO3IMHA OOMCHY BEIICCTB IATOTCHA, YTHETCHHEM IATOTCHA TOKCHIHBIMHA
MPOAYKTAMH MCTAa00IH3MA PACTCHHUSA, APYTHMH HCONATONPHATHBIMH I maTorcHa (pakropamu. Peakums cBepx-
YyBCTBHTEJILHOCTH K PXKABUMHE HAHOOJIEE SIPKO TPOSIBILICTCS IIPH BHEAPCHUM NATOTEHA W HPHU 3aPAKCHUN PACTCHUH
OOJMTaTHBIMH TAPAZUTAMH, KOTOPHIC XAPAKTEPH3YIOTCS OMOTPO(HBIM THIOM mUTAaHWA. HecMOTpS HA CENEKIMOH-
HBIC JOCTIDKCHUS, MAlO M3BECTHO BIMAHHC OYpOH prKaBUMHBI HA (JOTOCHHTETHUYECCKYIO AKTHBHOCTh COPTOB SPOBOH
TIICHHAIIBI.

B cBs13u ¢ naHHOM MPOOIEMOH B CTAThE UCCICAOBAHO YMECHBIICHHE COACP/KAHIS XJIOPO(HIIA B TKAHIX COPTOB
SIPOBOH IIICHHUIIBI, TOPAKCHHOTO OyPOH paBUMHON. B pesynprare mpoBeACHHOTO 3KCIICPHMEHTA BBIIBICHO YMCHbB-
menue xuopodmmia ot 0,1 g0 41% y mopaxkeHHbIXx coproB AnvakeH, Kazaxcranckas 15, Jlrorecuenc 92, Kazax-
cranckas panHectnenas, MOBUP 409, Caparosckas 29 o CpaBHEHHIO C KOHTPOJIbHBIM BAPHAHTOM.

KimoueBnbie ciioBa: Oypast pkaByuiHA, SPOBAS MINCHUIA, (JOTOCHHTE3HAS AKTHBHOCTb.
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