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NAS RK s pleased to announce that Bulletin of NAS RK scientific journal has been
accepted for indexing in the Emerging Sources Citation Index, a new edition of Web of Science.
Content in this index is under consideration by Clarivate Analytics to be accepted in the Science
Citation Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation
Index. The quality and depth of content Web of Science offers to researchers, authors,
publishers, and institutions sets it apart from other research databases. The inclusion of Bulletin
of NAS RK in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential multidiscipline content to our community.

Kasakcman Pecnybnukacbkl ¥nmmabiK fbiibiM akademusicbl "KP YFA XabapwbiCbl” fbiibIMU XKypHa-
nbiHeiH Web of Science-miH xaHanaHraH Hyckacbl Emerging Sources Citation Index-me uHOekcmeryee
KabblindaHraHbiH xabapnaliobl. byn uHOekcmery 6apbicbiHOa Clarivate Analytics KomnaHUsICbi XypHanobl
o0aH opi the Science Citation Index Expanded, the Social Sciences Citation Index xoHe the Arts &
Humanities Citation Index-ke kabbinday mecerneciH Kapacmbipyda. Web of Science sepmmeyuwinep,
asmopnap, bacnawbinap MeH MeKkemesiepee KOHMeHm mepeHdiai MeH canacbiH ycbiHaobl. KP ¥FA
XabapwebicbiHbiH Emerging Sources Citation Index-ke eHyi 6i30iH KoramMOacmbiK YWiH eH e3eKmi oHe
6edendi mynbmuducyunnuHapibl KOHMeHmke adasndbifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4Hbll xypHan «BecmHuk HAH PK» 6b1n npuHsam 0nsi uH0ekcuposaHusi
e Emerging Sources Citation Index, obHoeneHHol sepcuu Web of Science. CodepxxaHue 8 3mom UHOeK-
cuposaHuu Haxodumcsi 8 cmaduu paccmompeHusi komrnaHuel Clarivate Analytics 0ns OanbHelwezo
npuHamus xypHana e the Science Citation Index Expanded, the Social Sciences Citation Index u the Arts
& Humanities Citation Index. Web of Science npednacaem kauyecmeo u 2aiybuHy KOHmMeHma Orns
uccnedoeamenel, asmopos, usdamenel u y4pexdeHul. BknoueHue BecmHuka HAH PK e Emerging
Sources Citation Index demoHCcmpupyem Hawy [pPUBEPXKEHHOCMb K Hauboree akmyarnbHOMY U
enusimesisHoMy MynbmuducyuniuHapHoOMy KOHmeHmy 0515 Hauea2o coobuwecmea.
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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 Triticum 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 penetration. 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 varieties
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 varieties was in the range of 0.1-41% that is significantly lower compared with its control
varieties.

Keywords: brown rust, spring wheat, photosynthesis activity.

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 penetration 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 varieties deceased by the brown
rust of wheat has been used as research material.

Research experiments on the photosynthesis pigment of spring wheat varieties 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%Dgss — 2.39*Deao;
Cens = 20.11*Dgg9 — 5.18*Dggs;
Cent Atehi B =0.45%Dyes17.72%Deao,

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

Cear=4,695D 4405-0.268C (chi.atchib)-

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
is 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.

— 14—



ISSN 1991-3494

Ne 3.2018

Effect of brown rust wheat disease in summer wheat varieties on pigment composition (Case 2: I - inoculated, II - control)

I-variant II-variant
L Chl . Chl .
# Name of varieties Chl a Chl B Carotenoid # Chl a Chl b Carotenoid

atB atB

L | Aray 0270+ | 0,117+ | 0,387+ | 0,198+ 5y | 0318+ | 0,198 | 0401 | 0201+
a25 0,0005 | 0,0007 | 0,0006 |  0,0004 0,0008 | 0,0006 | 0,0005 0,0003
172 | Almaken 0,157+ | 0,066+ | 0,224+ 0,056+ 2 0,166+ | 0,057+ | 0,266+ 0,032+
¢ 0,0007 | 0,0006 | 0,001 0,0005 0,0006 | 0,0008 | 0,0005 0,0004
s | Kegakhstansk 0,225+ | 0,094+ | 0,499+ | 0,001+ 53 | 0289+ | 01255 | 04145 | 0,062+
azakhstanskay 0,0004 | 0,0001 | 0,0005 0,0005 0,0006 | 0,0007 | 0,0009 0,0005
14 | Kazakhstanskaya 0,127+ | 0,050+ | 0,178+ | 0,038+ 5 | 0202+ | 0,091 | 0294+ | 0,052+
rannespelaya 0,0005 | 0,0008 | 0,0006 |  0,0005 0,0004 | 0,0004 | 0,0004 0,0005
1/5 | Alem L1514 | 0,061 | 0.213% | 0,044 | o | 0286+ | 0,111 | 0379+ | 0,068+
0,0001 | 0,0005 | 0,0007 |  0,0001 0,0004 | 0,0007 | 0,0007 0,0006
0,210+ | 0,084+ | 0,294+ | 0,053+ 0,233+ | 0,059+ | 0,327+ | 0,059+
1/6 | Kazakhstanskay 151 55009 | (/0005 | 0.0008 0,0008 261670008 | 0.0007 | 0.0007 0,0007
0,143+ | 0,043+ | 0,187+ | 0,044+ 0,006+ | 0,138+ | 0,445+ | 0,056+
7| Razakhstanskay 171 5’0603 | 00006 | 0.0006 0,0002 27100007 | 0.0006 | 0.0004 0,0004
U8 | Lyutestsens 90 0,162+ | 0,062+ | 0224+ | 0,060+ 5g | 0274+ | 0,119+ | 0394 | 0,050+
y 0,0005 | 0,0009 | 0,0006 |  0,0006 0,0007 | 0,0007 | 0,0005 0,0005
1/9 Lyutestsens 92 0,172i 0,070i 0,243i 0,193i 2/9 0,205i 0’176i 0,282i 0,197i
yu 0,0005 | 0,0005 | 0,0006 |  0,0002 0,0005 | 0,0004 | 0,0005 0,0004
116 | Raksanom 0,282+ | 0,165+ | 0,447+ | 0,065+ 510 | 0379+ | 0159+ | 0,538+ | 0,052+
0,0006 | 0,0004 | 0,0004 |  0,0003 0,0005 | 0,0005 | 0,0006 0,0006
11 | samea 0,125+ | 0,044+ | 0,170 | 0,041+ o1p | 02665 | 0,100 | 0375+ | 0,052
gau 0,0004 | 0,0006 | 0,0005 0,0005 0,0005 | 0,0006 | 0,0004 0,0007
U1y | Lr-mamma 305 0,077+ | 0,025+ | 0,103 | 0,027+ o1y | 0293+ | 0128+ | 0421+ | 0,055+
Thatcer 0,0008 | 0,0003 | 0,0005 0,0005 0,0006 | 0,0004 | 0,0004 0,0007
13 | Lr-mamns 349 0,270+ | 0,069+ | 0240+ | 0,053+ 513 | 0298+ | 0,103+ | 03455 | 0,089+
Thatcer 0,0007 | 0,0002 | 0,0003 0,0007 0,0005 | 0,0007 | 0,0004 0,0005
14 | Lr-mamma 341 0,192+ | 0,078+ | 0,270+ | 0,052+ 514 | 0233% [ 0,096+ | 0306 | 0,079
Thatcer 0,0005 | 0,0005 | 0,0006 |  0,0004 0,0007 | 0,0004 | 0,0005 0,0005
0,111% | 0,045+ | 0,107+ | 0,191+ 0231+ | 0,121+ | 0,168+ | 0,222+
/15| MOVIR 409 0,0002 | 0,0005 | 0,0005 0,0006 2151610008 | 0,0004 | 0.0005 0,0004
" 0,158+ | 0,073+ | 0231+ | 0,042+ 0201+ | 0,182+ | 0,298+ | 0,086+
16 | JINT7057 Stemrrsn | 6505 | 00004 | 0.0007 0,0006 21161670007 | 0,0005 | 0.0006 0,0005
17 | sro3s 0,081+ | 0,037+ | 0,011 | 0,174+ 517 | 0,189+ | 0,102+ | 0322+ | 0,183+
0,0006 | 0,0006 | 0,0008 0,0005 0,0005 | 0,0005 | 0,0005 0,0004
" 0,290+ | 0,117+ | 0,409+ | 0,062+ 0387+ | 0,168+ | 0,455+ | 0,079+
/18 | J19397 Stemrrsn 0,0003 | 0,0003 | 0,0005 0,0004 218 | 00007 | 0.0007 | 0.0007 0,0004
" 0,170+ | 0,068+ | 0,239+ | 0,386+ 0,268+ | 0,101+ | 0299+ | 0,045+
1191 1969 Stemrrsn 0,0008 | 0,0004 | 0,0007 |  0,0007 2191 70007 | 0.0007 | 0,0001 0,0007
0,143+ | 0,058+ | 0,202+ | 0,041+ 0201% | 0,125+ | 0301 | 0,098+
120 | Saratovskaya 29 0,0002 | 0,0005 | 0,0004 |  0,0004 22011 610006 | 0,0005 | 0.0005 0,0006
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I1I. K. lanamxos', C. CblpﬂblﬁeKKbBblz, H. U. KansiGexoBa',
M. b. IOHyCOBl, C.E. KoﬁﬁaKOBaz, XK. M. AJ‘lTLIGaeBl, C.D. ABazos’

lOHTYCTiKKaSaKCTaHHe)ZlaFOFl/IKaﬂbIKyHI/IBepCI/ITeTi, [IsiMkenT, Kazakcran,
’[1I. EceHoB athiHarsl Kacmuii MemiIekeTTik TEXHOJIOTUsUIap MEH HH)XKUHUPHUHT YHUBEPCUTETI,
Axray, Kazakcras,
3TaIKeHT MEMITEKeTTIK arpapibK yHuBepcuTeTi, TamkeHT, ©36ekcTan

2KA3FbI BUJA COPTTAPBIHBIH, ®OTOCUHTE3/IIK BEJICEHILJIITTHE
KOHBIP TATIIEH 3AJIAJITAHYBIHBIH 9CEPI

Annoranusi. Konpp tat ko3xsiprbiisl (Puccinia recondita f. sp. tritici P.triticiana Erikss.) — acTbIK aakbLi-
JapbiH skoHe Triticum aestivum L. xymcak OMIaipl 3aKbIMIANTBIH ©T€ KEH TapaifaH, 3UsHbl OMOTPOINTHI Mapa-
3UTTEPIH Oipi OONBIT TaObLIAIBI.

Tezimai copTTapabl KAIBIITACTHIPHIN OHAIPICKE €HIi3y Onaaiibl TaTTaH KOPFayAblH €H THIMJI IIapachkl peTiH-
Jie KaObuanraH. OCIMAIKTIH 1HAETKE TO3IMIUIITT OHBIH YJIIAChIHAA KO3JBIPFBIIIKA KaXKETTI KOPEK 3JIeMEHTTEePiHIH
0osmaysl, He OoMaca (pU3HOJIOTHSUIIBIK OCICeH Il 3aTTap IbIH 00IMaybl, KOKaHbIH-OCIMIIIK [IEH MATOTCHHIH 3aT ajiMa-
CYBIMEH COHKeC KeJMeyi, MaTOrCHHIH OCIMIIK MeTaOOJU3MIHIH TOKCHUHIII OHIMIEPIMEH aybIpJiaybl, )KOHE 0acka 1a
MATOTeHI'e KOaNChI3 (pakTopaapabH 00ybIHA OaillaHbICTEI. TaKTa KOFaphl Ce31MIANIBUIBIK PEAAKIIMACKH TATOTCH I
eHrizy OapbIChIHAA JKOHE OCIMIIKTEep/Ai KOPEKTeHyIiH OHOTPO(THI THIIIMEH CHNATTAJNAThIH OOJMIaTThl MapasuT-
TEpPMEH 3aKbIMZay OapbIChIHIIA epeKile aHbIK Oaiikanmansl. IpikTey *eTiCTiKTepiHe KapamacTaH »as3fbl Oujai coprt-
TapbIHBIH (OTOCHH/IE3 /1K OeJICeHAIIIriHe KOHBIP TATTBIH SCepi i1l KYHI'e ACHiH aiiTapibIKTall aHbIK eMec.

Ocbl Macenere KaTbICTbl MakajiajJa KOHBIP TATI€H 3aKbIMIAaHFaH jKa3Fbl OMJail COPTTapbIHBIH YJIajapbIHa-
FBI XJIOPOGWILT MOJIIEPiHIH a3arobl KapacThIpbUTFaH. JKYpri3suireH SKCIEPUMEHT HOTHIXKCCIHIC 3aKbIMIaHFaH
Anmaxen 15, Kazaxcranapik 15, Jliotecuenc 92, epre nicerin Kazakcranapsik copt, MOBUP 409, CapatoB 29 copt-
TapbIHAAFBI XJIOPOGHILIIIH MeIepi 0akpuiayAarbl HyckameH canbicteipranaa 0,1 neH 41 % azaitranbl 6alKabl.

Tyiiin ce3mep: KOHBIP Tart, Ka3AbIK Ounail, GoTocuHTE3 OENCEH TLIITI.

— 116 ——



ISSN 1991-3494 Ne 3.2018

11I. K. lanamos', C. CblpﬂblﬁeKKbBblz, H. U. KaxnsiGexoBa',
M. b. IOHyCOBl, C.E. KoﬁﬁaKOBaz, XK. M. AJ‘lTLIGaeBl, C."D. ABaszos’

"OskH0-KazaxcraHckuil mejarornyeckuii yauBepcureT, LlpivkenT, Kazaxcran,
*Kacrnmiickuii rOCyAapCTBEHHBI YHUBEPCUTET TEXHOJIOTMHI U UH)uHUpuHra uM. I1I. EceHona,
Axray, Kazaxcran,

*TamkenTcKuit rOCYAapCTBEHHBIN arpapHblii yHUBepcHTeT, TallkeHT, Y30eKucTan

BJIMSIHUE 3ABOJIEBAHUU BYPOBOW PKABUMHBI
HA ®POTOCHUHTETUYECKYIO JEATEJIBHOCTD APOBbBIX INIIEHUIY

Annoranus. Bo30oynurens Oypoii pxkaBumHbI Puccinia triticina Erikss. —crermanu3upoBaHHbiii OHOTpOGHBIH
MapasuT, SABISIOMINNA OJHUM M3 HanboJee pacHpOCTPaHEHHBIX M BPEIOHOCHBIX 3a00JE€BaHUI 3€pHOBBIX 3JIaKOB U
MOpaKaIOMIMA MATKYIO IieHuiy Triticum aestivum L.

Cpean Mep 3alIMTHI MIIEHUIBI OT PKaBUYMHBI HambOosee d(h(HEKTHBHBIM NMPHU3HAHO CO3/aHUE W BHEIPEHHE B
MPOM3BOJICTBO YCTOHYMBBIX COPTOB. Y CTOMUMBOCTD PACTEHUS K OOJIE3HU MOXKET OBbITh CBSI3aHA C OTCYTCTBHEM B €TI0
TKaHAX HEOOXOAWMBIX Ui BO3OYIUTENS 3JI€MEHTOB NHUTAHHUS WM (U3UOJIOTHYECKH AKTHUBHBIX BEIIECTB, HECO-
OTBETCTBUEM 06MeHa BCHICCTB paCTCHUA-XO35IMHA O6MeHy BCHICCTB MAaTOr¢Ha, YrHETCHUEM IMaTOrc¢Ha TOKCHUYHBIMH
MPOAYKTAMH METa00IM3Ma PACTeHUs, APYTUMH HEOJAronpUsTHBIMHU i MaToreHa (akropamu. Peakims cBepx-
YyBCTBUTEJIBHOCTH K PKaBYMHE HanOoJiee SIpKO NPOSBIIETCS IPU BHEAPEHUH NTATOTCHA U IIPH 3apa’KeHUH pacTeHUH
0o0JIMTaTHBIMU Napa3uTaMK, KOTOPbIE XapaKTepU3yroTcsi OMOTpOHBIM TUIIOM nuTaHusi. HecMoTps Ha ceneKkImoH-
HBIE JJOCTHXXEHUsSI, MaJI0 M3BECTHO BJIMsHHE Oypol p)kaBUMHBI HA (POTOCHHTETHYECKYIO aKTHBHOCTH COPTOB SPOBOH
TIIICHUIIBL.

B cBs3u ¢ manHON poOIEeMOil B CTaThe UCCIEIOBAHO YMEHBIIICHUE COACPKAHIS XJI0POPIILIa B TKAHIX COPTOB
SIPOBO¥ MIIICHUIIBI, TOPAXKEHHOTO Oypoil pKaBUMHON. B pe3ynbraTe MpoBEIEHHOTO SKCIIEPUMEHTA BEISBICHO YMEHb-
menne xjopodmma ot 0,1 mo 41% y mopaxenHsix copToB AnmakeH, Kazaxcranckas 15, Jlrotecuenc 92, Kazax-
cranckas parnectienas, MOBUP 409, CapatoBckast 29 1o cpaBHEHHUIO ¢ KOHTPOJIHBIM BapUaHTOM.

KiroueBbie cjioBa: Oypast pikaBUHMHA, SpOBas MIIEHUIA, POTOCHHTE3HAS aKTUBHOCTD.
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