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UTUSULLP CUYZULNRC ALNREUSPLT

Uoluuwnwbiph wpnpwljwimpmip: Qpuyhtt wipwdwpupnipniut wgnoud
pnyubtph dhghninghwljwt b YEtuwphdhwlui gonpépupwgubnh Jpu’ poiuwlfub
pohoutinh ghninyjuqunid dkdwunid  hnutkph ntghtinpughwi, npt winwewgunid
b yhtuwwynihdbputph Juenigquéph b gnpswpnyph wmwppbp thnthnpumpiniuikp
(Mannsm et al., 2005): 2puyhtt wupwjwpwupnipniip phipph jpdundwt hhdbwlub
wuwwndwnubkphg b Gpwowp, hsyhu twb whwpynitwybn 9gpoquuuugnpsdnidp |nipg
Juwu ku hwugmd wwppkp Epypukph gninuuntntunipjuup (Dhanda et al., 2004):
Gpuwownp  Juwumd  E qupqugnn  Gpypukph 99 dhjhntt hw gnpkup
gquipunwpusmpniibph 32%p, hul qupqugus tphypbkpmd wykih puwb 60
Uhihnt hw gwiupwwnwpwbdnmpniuitpp (Rajaram, 2000): Ppwiunid  wmwpklub
wpuunpynid £ 11 dhihnt wntbw gnpkt, hull bputth gnpkth gutipuwwnwpwsputph
qptpt 67%— snpuyhtt ki b wywhnydws skt nonquwt oph puupup ywpwpukpnyg
(Galeshi, Oskuei, 2001): Ppwup wju bpypubtphg L, npnbn bwbh  whpulunudp,
obpUwunh&wbughtt nunubimutkpp” ddpwip gusp ghpuuunhgwbp (pugupduly
wjuqugny ghipdwuwnh&wup -30°C), gwuph opowunmd pwpdp okpUwuwmhgwup
(+30°C) u dwnlUwup hwonpnnn kpwownp, iwuqtgunid u gnpkuh pippuwwnynipiniup,
hnntph pEpphnipeniip b, npny phyphpnud, whtwp pupdund hbnwquynid wgjuy
nupwdwopowinid hnnugnpénipjudp qpunybp (Sanjari, 2001):

Zuyutth E, np hbnswndwt opownid opuyhtt wbpwupupnipjut tjundwudp
pnyubtph dnpdnjughwljutt hwnfwihoutinph b phdwgymumpui gqnpswlhgukph
quwhwwnudp Jupnn E oqul]® puwupbnt wybh phdwgynit dowlwpnyubp b
puwpdpugubnt npuig pippunynipmiup (Abdoli M., Saeidi M., 2012):

Zujunuh k twl, np opuyhtt wupwduwpupnipjut tjundwdp nhlwugyniinipjut
Ubhwuhquubph dujwésdwt sunphhy poyubpp pugnitwl o JEpwwpb)] snpught
upptiuh  wqpbgnipniip  (Bayoumei et al, 2008): Zhwlwpwp, opuyhl
wipwjupupnipjul tjundudp wpdbpuynp gniquuntnbuuljut dywlwpnyutph
nhuwgymunipjul  hkinwgnuumudt, whpnion, mbh pk Juplnp nbuwlub, U
ph gnpstiwlwl bywhwlnipyntb:

Ukjuwjugynn wolhiwwnwbpnid  dudwbwlwlhg Jbkpnnubph  Yhpundudp
nunidtwuhpdl] £ Upldnjwt Pputh  Jhuwwbwywnught tmwupusputipnid
Uowljynn gnpkuh phppwwnynipjul, dhqhninghwljui b YEhuwphdhwulwul
gniguihoibph Jpw Epwownh wqpbigmipinitp, nuownwihtt wuydwbbbpnud opughty
wipwjupupnipjul tjundwdp gnpkuh wwpptp unpnbph wdh wowyl) qquyni
hwunhuwgnny thnykpp b dpwlyty Bu pnyubph b phpph juynitimipinitin oo
wpnniiwybnnipnibip pupdpugutinte dhgngunnidubp:

Unplduywi bpwth Eplne nwpplp gupnughtt nupwspubipnid snpuyghtt upplup
wqpbgmpjut  Unpbjughtt thnpdh  wuydwbbbkpnud  gnpkuh  wwpphp  unpunbph



dhqhninghwljutt n1 YEuuwphdhwlub gnmiguuhputph b pkpph  thnthnjnipyut
hwdbdwinwljut  Jppnsnipnitip, hswhu  twlh  pnyubph  phdwgynitinipyut
quuwhwwnndp  wpnhwljut E oopuyhtt nhumputbph  pbtwnnnipjudp  opuyhl
wipwjupupnipiut wuydwbhtbpnid juynit pippunynipintt wyuwhnytnt hwdwnp:

2bnugnuinipyumt tyuwuwwlibpp b jubnhpbbpp: Ukpluwjwugdnn woluwwnwph
bywunwl £ wpbdnjuit Pputh Epynt mwpwspubpnid niumdtwupply gnpkuh
$hqpnnghwfjuts b Yhtuwppuhwlwb  gnigwihputph b phpph  Jpw gpwhl
wipwjupupnipjut wqpkgmpmniup: Uju bwuwunwlht B Swnuyl] hEnbjuyg
huunhpubtphtt thpywé htnwgqnuinipniubpp.

= 3nphkuh tpkp unpunkph $hghnnghwlui b Yrhuwphdhwlw gniguthpubph
U phppunympjuit nuuntduuppnud snpu phdhdubpmu’ gpuyhtt whpwjwpupmpenta
gnnnitp  tpupugdwi, punpnjuijuiuwdwi b hwnhyh (gdint uqptufubwi
thny ipnud, npytiu unnighs Yhpwntinyg ;phy nenquutt yuydwukpp:

*  Qph uwjuynipjutt wgpkgnipjut tjundudp gnphth wdh b qupqugdwt
wnwyb] qquynit thnykph npnonud:

* 8npkuh wdh b qupqugdui phupwgpnid snpwjhtt uppluh wqptgnipyudp
wnwowgnn ftwpuinnidubph nt yunwujuwt nbwghwtph qghwhwwnnud:

= Inunuhtptqh wpynibwybnmput, wpnhth b nwynn  wsjuwenkph
pughwinip pwbwlh npnonid opuyhtt wipwjupupnipjut yuydwibbkpnud:

*  38nphkuth wpwbuywhpughuyh b 9poguugnpsdwt  wpynitwybnnpun
niumdbwuppnid” opughlt whpu]upupntput yuypdwbikpnud:

*  38nphuh wmbphubkpnd opp hwpwpbpuuwt yupnibwlmpjui b oudnuwgh
hwpdwpjudnipjut thnpjujuyyusnipjut npubinpdut npnonud:

=  Qpuyhtt wipwqwpwpnipjui Gqundwdp gnpkuh phdwgynit unpunkph
wnwbdugmu’ tdwbwnhy wy nwpuspitpnud spewjimgiibin bywnwlyng:

Uolumnwbiph ghnwljub inpnijpp: Unwehtt whqud Eplnt nwuppbp nuownwgh
wuydwbbpnid Juunwpdws Epupnh dnpjughtt tinpdnid  nunidbwuhpygly) Bu
bpwuh gnpkuh Epbkp unpunbph wéh b qupqugdwi, dnpdndhqhninghwulful,
Ykuuwphupwlwl wpwtdtwhwinlmpnitiitpp: 8nyg b wpdky, np snpughtt uppkup
uundudp  2Qudpwt  unpnp  jumibmpniip guydwbwynpqués £ wlunpy
dnunupiptiqny b oudnfupquynpdwdp, wpwbuyhpughuwih b 9poquuugnpsudwt
wpnibwy bnntpyudp:

Munulbwuhpdl] b opuyhtt wipwdwpupnipjut wqpbgnipniup wpbhdnjub
Ppwbh gnpkup wdh  wwppkp  thoybph Jpue 8nyg Eowpdk, np o opuyhl
wipwjuwpupnipjul wqphignippuit tjuudwdp . hknwgnunqus  unpubpp
wdkwpwpdp qquniunipinit ki npubnpnid gnnmith Epllupugdwt, hull pupdp
Yuymtnipymit - hwwnhlh (gt whqplulwi’ jupbught thogbpnod:

Unwowplyyty ki pipph Juyniumipiniup pupdpugubnt  dhgngunnidubp, npnug
hhdwt ypw snpuyhlt wuwydwbtbpnid heind t phpph tiduquub swthp:



Ugluwwnwbiph  gnpdlwljut 1 wbuwlwb  bowbwympmip:  Gpupwnh
wqnbgmput  mundbwuhpmpnibbbpp wpldngmb Ppwbh  bplynt wwppkp’
Uwhhnuownh b Uwpwpnigph Jhuwsnpughtt hnpuunwpwspttpnd  dhwdudwbwly
Juunwpyt] i wpweht wbqud: Onpdwplyty Eu bPpwth gnpkuh Quupwb (Ci),
Uwpynuown (C2) b Swhphwp (C3) unpunbipp: Mupqyty b, np hopdwupldws unpuinkiphg
sopnipjul tjundudp wpwyb] pupdp ghuwglniunipnit b gpubnpnud Qudpwtp,
npt nith  pwpdp  phppwnynipmil: Ujh wnwewplyl] b wdwbwunhy  wyp
nwpwspukpmu opowjiwgubint tywwnwlny:

Munulbwuhpmpjutt  pipugpnid  unwgdus wfjujitpp pny; o wnwhu
wwwhnyt] wpldujut Ppwth snpuwjhtt opowbkpnid gnpkuh  Yuynit  phpph
wpnugpmpit snpmpjut Gjundudp  gnpkth wdh qquuymb thnynd
wpynitudbnn - 9poquuugnpsdmt b gpuyghtt  whpwwpupnipjul - thundwdp
nhiwgymb dpwlupniyuh opowjiugudwh dhongny: 8npkuh’ kpwowht nhuwluykyn
htunwgnuinipnibabph  wpynipubpp Yupbih © hpwntk] twb phppunynipjut
whtujuh jutjuntudut b guuhwndwb gnpénid:

NMuwonyyubim pjubip tbpjuyugynmd L.

*  Uwlwquepnipjutt  tjuundwdp Ppwbwlwb gnpkth  dowlwpnyubpp
nuppkpuljuws qunwupjpwtubph hknwgnunnipnittiph wpyniipubpp:

*  bpwbwlui gnpkuh  dowlwpnyubph phpph b $hqhninghwlum m
Yhuuwphuhulwh gniguhpubtph ypw kpuonh wqpkgnipjui hbinwgnunipnibbpp
wpyniipubpn :

*  bpwbwlwi gnpkuh Gphp  dowluwpnyubph wpwbuyhpwghuwh b
onpogunnugnpddwtt wpynitwytnnipjut hilnwgnunipniiutph wpynitpubpp:

Uojumwnwbiph  thnpdwpiiimpmip: Usjwwnwbpp  ppuwluwbwgdtp E Ppwth
Pujudwlw Zutpuybnmpjui Uqun hwdwjuwpuh LEipdwiowhh dwubwgninh
ghunnwjw puduh Ynnuhg mpudwunpdus ghnwlju gpudwstunphh opowtiwlubpnud:

Uolmwwnwuphtt ykpwpkpnn Wnipbpp qynigdtp b putwplyl] &t Bphwuh
whunwlwt hwdwjuwpwih Jhuuwpwinipyut $ulnyubtnh dwbpbwpuiinipju,
dwupktubph b poyubph YEuuwwnbhbininghuygh wdphnumd, Uwpwpningh wbepnh
tnwpwsdpubph  gnuquunbntuwlut  hbnwgnumpiniutiph htunhununnd
(PEpdwtpwh, Ppwl), Uwhhpuon gniquuntnbuwljut  hbwnwgnunippiuubph
yhunpnumd  (fipdwbpwh, Ppwlt) b Eupphwp Unpupbu hwdwjuwupuinod
(FEhpwt, Ppub):

Zpuyupulnudbp:  Unbbwnumpyut wfjujukpp hpuwyuwpuldl; o 7
hnnpJusubpnid:

Uojuwunwbiph junmguépp b sujuyp: Unbbwjununipniip punjugus k

ukpwédnipinithg, 5 gnijuikphg, tqpuljugnipniiibpnhg, wpwewplnipniiubphg b
qpujuinipjut guiuljhg: Unktwnunipmniup swpunpjws 124 hwdwlupgsughy




bonud, wwpmbwlnd b 12 wpniuwl, 14 gdwwuwwnlkp, 7 goibwdnp  tlup:
Gpuljuwinipjut guiyp tkpunnid k260 wijutnud:

UTUSULLP ANYULTUUNRE8NRULE
GLNPN 1. &CUEUL UTLU Y

Uju pudunud wdthnthynud ki wpdtpuynp ginipuunintuwlut dowljwpnijubnh,
hunuybu’ gnpkh w&h b qupqugiwi Ypu kpupnh yungwnws (nipg Juwukph
Jtpwpbpuy  dwdwbwluihg nundbtwuhpoipnitibph  gpuljwt  wndjuyukpp:
Lutiuplynud Eu pnyubipnid opuyhtt mbpwjwpupnipjut wqpkgnipjudp wnwgwgnn
howpuinnidubpt. o1 uppbiuh Wjuundwdp wwiwupwb - phwlghwibpp,
dhqhninghwjut b Yhuuwwphdhwlwb  gopdpupwgutnh  thnthnjumipmniuttpp,
$nunnuhiptqh wpynibwdbnnpiut tJuqldui, wdh wpghjuydwi, pnyup snpugdwt
b Ywhjwt yuwdwnubpp:

GLNP 2. LBNREEL L UBENYLED

2.1. ©@npdph yjubunjnpoidp b junnigdudpp

ZEnmwgnunmpnibitbpp . uwwnwpdlp i Ppwinud® Lhpdwbpwhh  wbgpnh
nwpwspubph gniquunitnbtuwlwt hbnnwgnumpniuubph ptunhnnunh Uwpwpnig
Juyunud (47°20°E; 34°20°'N)" énh dwjupnuyhg 1351 U pupdpnipjut ypw, hsyku
bwl' Lhpdwipwhh  gniquuntnbuwluwt  hbnwgnunipnibubph YEunpnuh
Uwhhnuwown htnwgnunujui Juywund (46°50°E; 34°16'N) " snyh dwjupnuljhg 1380U
pupdpnipjutt Ypu: Zhdugbng nwdwppetuh Yihdugh quuwjupgiui dkpngh dpu’
Yhuwt Epynt juywind ) gnipn b Jhuwsnpuyhtt b Uwpupninh uyuih
thnpdwnuwowh hnnp nndnun wjuquljuyuyht k, npntn npnoydty E indqus hntukph
yniighnpughwt’ EC-p (EC = 1.3 ds.U2, pH=7.3), hul] Uwhhnwowh thnpdwnuonhip’
Swp wjwqujuduyht (EC=1.4ds. U2, pH=7.5):

Zhdtwwt hnnuunwpwspubipnid Yhpwnyt) ke snpu nkdhdubp' snpuyht uppbu
gnnniup tpjupugdwt hoynd (Ii) (Qunnpu 31), unpnjuijuludwd ulqpwului
thnynud () (Qunnpu 43), hwwnhlh (gdwh ulqphwlwl Jupbwihl thogmd (1)
(Qunpu 70) U winmighs phy nenguwb wupdwiikpmd (s (wju yhypnd thnpdh
hnnuunwpwépubnp phy nengqyt) tu wsh oppwtinud, b nongnudp Yuwnwpyty E honh
huintuwynipjut 40%-ny tjugnidhg uljuws dhtigh gnpkuh hwuntwgdwt thoy): I, I
I3 —h hwuwp nnngnudp juwnwpyby £ honh junbwynipjut 40%-n] tugnidhg dhsh
opujhtt wipwjwpwpnipyut bjundwdp wdh qquynit thnyp, b npuihg htwnn



nnngnuup nunupkgyt] b wyipwb, dhtish hnnh juntwynipmniip tuqt) £ 80%-ny,
nphg htiinn nnngnudp uwnwpyty E dhtsh 1phy hwunitbwgdwt opowtin:

Swupup Yuwwwplk; t  pwiunnuhqujhtt Enpwbwling pwdwbws Epbkp
ypYunnmpjudp  wwwnwhwlwb  polubkph hoqunnpubpoud:  Bupwowpplpnud
huwdwywunwupiwbwpup guidl] b gnpkuh wpgmbwpbpulwt tpkp unpunbp®
Quidpw (C1), Uwpynupwn (C2) b Cwhphwp (C3): Upwlwpnyubpp guidbp bu
unjtdpbph Jtpeht: Ubtpudtpp wpwdwnpl) b LEpdwiipwhh gniquuntnbtuwliui b
phwwt nkunipuibph htnwgnunuljut YEuwnpnbp:

zhuuybkny hnnh hhwnwgnuunmpjub wpyniipubph Jpw’  oquuugnpéyl) ku
wupupnuigmpkp' 100 §q P20s hw' b 60 §g N hw dhish gulpup b 30 §g N but’
Spdwtt  thnynid: Snipwpwisnip gwupwwnwpwsp punugus tp dvhdjuughg 20 ud
htpwynpmipjubt Jpu quuynn b 4 U Epupnipnit niukgnn 8 pwppkphg: ®npdh
gulpwwnwpwspuph b pwpptph  Uhol bEnwé hbpwynpnipmitp  Juqul; E
hwdwywwnwupwbwpwp 1 U b 2 d: Ukpdbpp gwigl] Eu 1 pwun. dbnpnud 400 ubpd
hunnipjudp: Unwghtt opnudp Yuwnwpyty b ubpdbph guubinig wudhgwuytu hbwnn:
Qpuwt wdkh Uh opowtth hwdwp oph pwhwlp npnoyty E thnpdwpldwb nupuspht
hwdwywwnwupwi® hhdudtnd “WET HH2” uwpph dhengny Junbwynipjul
swihnidubph Jpu: Ywownughtt wuwypdwbubpmd unbnddt] Eu Gpupwnh dnpbjuyght
wuydwbbp: 2npuyghtt upptiuh wqpbgnipniutt wywhnybnt hwdwp gnpkuh wsh
qquynil thnikiph phpwugpnid guipwiwpusdpp swsitnt dhgngny unspunnunby £
wdnth wqptgnipmniup b pununptgyt] npngnidp:

2.2. 8nphuh Unpdnnqhujwit wnwhdtwhwnlmpnibubph b phpph npnonid

Snipwpwiiynip gmupwnwpwénipniihg 4-pn b 5-pry pwppknh 3 U pupdpnipniu
niukgnn pnyubipp hwunttwgdwt dwdwbwl huddb] B Qpnpdb) £ huwgwhwnhyh
phippp, Yhtuwpwbwlwi pippp b phppundmpjui hugkpup %-ny: Apnob;
hugwhwinhlh huqup dhunp quiqus ppupwbynip guipunwpusphg hidws
pipphg wwwnwhwlwb ulgpnipny puwnplng 10 opptwl: Npnodk) E pnyup
pupdpmipinibp, Ukl pwun. dbnpnd hwulbph phdp, dkly hwuljh ypu hwnhlukph
phip, puwn  gnnmup, poygup b wwquynph  Epjupmpub’ joupupwibgnip
guipwwnwpwéphg puwnpkny 20 pnyu:  Snipwpwbymip  dhwynp  wwpwsph
gnnnitubph phyp npnobint hwdwp hwpdql) Eu mipwpwisnip guuipwwnwpwusphg
hudws gnnynikpp:

2.3. Qpoquugnpsdwi b pubuyhpughwih wpnnibu]bnnipyut npnonid
Qnoquuugnpéuwmtt  wpynmibwybnnipmiitp (WUE) b wpwbuyhpwughugh
wpnibwybnnipnibip (ETE) hwpduplyty £ Ehnuwhth b 9wjiup Jkpnputpnyg (Ehdaie

and Waines, 1996)" ogquugnpstyny htnlywy kpynt hw]wuwpnidlbpp



I I}
WUE (kg.m™3) = pippunnmpynh 1)
onogurugnpdnid

_ jEtuwpwbwut phpp

ETE (kg.m™3) (2)

onoquuignpénid

2.4. £inpndhih puwbwlnipjub npnonid

8npkuh wbkpunwd npnoyky k pinpndhy a-h b pinpndpy b-h b gpuig pughwunip
putwlp (@ + b) uykiupunruwswthught dbpnnny (Froze, Archioze, 2001) U
Jhpwntiny htwnljuw) putwdbbpp.

Chla(mg 1) = (12.25x As) — (279 Ay, )< D (3)
Chib(mg-1 ") = (21.5x A, ) —(5:1x Ay ) x D (4)
Chl.a+b(mg-1 ) =(7.15x Ag) (187 Ay ) < D (5)

npukn A-tt gmghsnid tipdws wihph Epupmpub wuydwibkpod Epunpuljnh
Jubudwt gniguthpt E, D-u uykjupuniuwswthh Ynidknh wpwpht junnipniut
E 1 uwd-nud: Owdlnny wkpbh pinpndphih pwbwlp npnodty b htnlyw) pwbwdlng
pc:(mg-mzjz(vllOOOxl/ A)xChL[mg-l_flj (6)

npukn pe-it wpuwpht swslnn wkplih ppnpndhih pubwlnipmibt £ (mg m?),
V-u1 80% Swhiuynny wgkwnnuh b ChL-p pinpndhih pwbtwlu k npp hwoquplyt) tp
twjunpy puttwdlinid:

2.5. ph hupwphpuljwb pwhwlnipyut npnomd

Onh hwupwpbkpujub pwbtwlnmpniup (RWC) npnpdky k pun Snudbinh (Schonfeld
etal., 1988): Zwpyuplp junwpygty E htnbjw) hwjuwuwpnudng.
RWC = [(pug quugus—snp quigdus) / (ninsws quugyus—snp quugyus)] X 100

2.6. Minnhth npnomudp

Ququpujhtt nkptnid wpnihup npnoyk) £ punn Mhughh b Fidwquuygh (Pesci,
Beffagna, 1984): Snipwpwibymip udniph wpnhth pwbwlp hwoqupydl; b
wpudwywihhy - Ynpp  dhgngny, npp wnwgdl] £ owpnhth’ wppkt o hwpnth
pwbwlnipjnibittiph hhuw Jpu:

2.7. Loisynn wbjuwentph punhwinip pwimlh npnonud

Lodynn wdhiwentinh pughwinip pwbwlp (TSC) npnoyl] E dwpgnnith b
dhkupphuph dbkpnnnd (Wardlaw, Willenbrink, 1994): Uju (dq TSC/100 uq snp
quiigyws) nwhuwtty E npubu dpniljinngh hwdwpdtp' oqunugnpsting ANTHRONE



gnitwswthwyht  hbnwgnunipniup  (Yemm, Willis, 1954) 620 ud-nud, 1G-721
uwklinpuniuwsuthh vhongni:

2.8. Yhduljmqpuiljui Jepinisnipyni

Uunwugdws wpyniupubpp yEpnistint hwdwp oquugnpéyly) kt MSTATC L SPSS
hwdwlwpgqsuyhtt  Spwgpbpp:  Ponp wpnuuuljubpmd b gdwwuwnltptbkpnid
wpmyniupubpp tkpugdus b pun Inibjuih gnpéntughtt thnpiwgnbgnipiniuutph
Jtpnidsnipjut puquunniuth phunh (M. Hasanuzzaman AGRO 516, Data analysis
with MSTAT-C, 2008), hulj gbwwwwnltputpp Juqubint hwdwp oquwqgnpédyl) t
Microsoft Excel hwdwljuipgsuyhtt Spughpp:

GLNP 3. UMBNRULELES (IF LLLU UNPULEN

3.1. Upwlwnyu Ppwind gnpkih wwppbipuljjus yuwwnwujwmubtpp snpuyh
uppbup tjuwndwdp

Snpkuh wppynitwpbpuljut tpip unpunbp’ Qudput (Ci), Uwupyguown (C2) b
Cwhphwp (C3), vpwdwdwtwmly wgkgyt; i wpldnyub Pputh Uwhhnuonh b
Uwpupnigh thnpdwunuwownbpnid: Qpuyhtt wipwduwpupnipjut tjundudp gnptuh
wéh b qupqugdut wnwyby qquynit thoykiph npnodwt hwdwp pnyubipp wdkgyty b
gnnnitp Epupugdwt (), pnnnjujuiudwt ujqpuufub (I2), hwnhyh 1gdtnt
ulqptwut  (uptughty) thoybpmd  (I3) vwuwduepnipjutt b 1phy npngudwt
(unnighy) (L) wuydwbubkpnud: Udh b qupqugiut tpdws thnybpnd quignn
poyubipp nwppbp Yhpy Bt wpdwquipl] vwjuuepnipjuip, nptt wnwowgnky L
$hqhnnghwljw b Yhbuwphuhwlwl npnp  qnpdpupwgbph  thnhnjunipmil
wqptny pnyubinh juquuputujui wpwbdtwhwnlnmpniuttph b pippungnipyu
Jput: Uwnnighy (Is) wwppbpuwlh htn hwdbdwwnwé LI, I, Iz wwppkpulyubpp,
hwdwywwnwupwbwpwp, gnigupkpl; tu 85%, 57% UL 43% phpph Ypdwwnnud:
Zhnbwpwp, opuyhtt wipwupupnipjut tjundudp wowydl] qquyniimipnit k£
npulinpymd gnymih  kpjupugdwt ulqpbwlwl, hul Yuyninipmt hwnhlh
19yt yuptwghtt thnybpnud (wgniuwyy 1):

Onpdwpiws poyubph wdh b qupqugdut  wpwbdtwhwwnlnipniaubph
nunidtwuhpnipniiubpp gnyg tu wydl], np dpwuwpnyubph dhol Jwb qquiph
wwppbpoipynititkp: - Ush b phpph prnp - punuigphsubph - gniguhpubpng
wdkwpwpdpp Enk) £ Qudpwt unpup: Cun hwgwhwwnhlyh phpph b phpph pojnp
pununphsiph  ghuybpuughll Jepmsmput  wpynibptph’ Qwupwip 4999
Yg/hw! pippuwnynipjudp, niukgh) E wdkiwpwpdp gnigmithop b Uwipypuownh hbn,
npp phppuwnynipniip Juqub) k4849 Yg/hw!, qunidnud t unyt Jhdwugpuljui
hudpnud: Pull Swhphwp unpnh phppunynipniup Twupdpuon b Qudpwt unpnbkphg
qquihnpki gusp k(4428 Jg/hw!) (wnyniuwy 1): 8nyg b wnyky, np Qudpwb unpnb



wéh gniguthpubpny b pippunynipjut hunkpuny pojnp tmwppbpufitpnid b niuh
wnwyknipnit Ujniu unpntph hwdbdwinnipjudp (wnniuwl 2):
Unjniuwl 1
2npujht uppbuh wqpkgnipeiniip dywwpniyutph plpph, pipph gmguithpubph b
nnn? juquupuiiwwt wopubdtwhwnmpmnihubph Jpu

frengnud | PL(cm) | PH(em) | SPSM GPS | TGW(g) | GY(ke.h™) | BY(ke.h™) | HI (%)

I 24.72C | 58.44C | 709.3B | 17.79B | 31.04B | 3576D 10600C 32.90D

I 27.02B | 68.14B | 7053B | 20.12C | 32.19B | 4210C 12440B 34.71C

I 28.84B | 82.54A | 723.8A | 24.32B | 34.89AB | 4607B 11780B 40.20B

L 33.43A [8946A | 7124B | 28.89A | 39.46A | 6632A 13690A 49.41A
Uombmpnyu

Cl 32.88A | 83.62A [ 717.6A | 23.72A | 35.55A | 4999A 12610A 40.87A

2 16.86B | 71.83B | 715.3A | 23.25B | 35.06B | 4849A 12230AB | 39.68B

Cc3 25.77B [ 69.23B | 705.2B | 21.37C | 32.57C | 4418B 11520B 37.36C

Smpwdphk
Uwhhgonn | 28.08b | 73.58b 710.34a | 22.26a | 33.74b | 4639 11956a 38.51b
Uwmpmpniyg | 29.74a | 79.34a 715.05a | 22.29a | 35.05a 4873a 12280a 40.08a

p<0.05. PL’ peduncle length’ gnymuhhh bpjwpnmipmbn, PH plant height pnijuh
pupdpnipniiip, SPSM (spikes per square meter) Ukl puin. Ubwnpmu hwulkph phyp,
GPS (Grain per spike) Ukl hwubp Jpw hwwnhlubph phyp, TGW (thousand grain
weight)’ hwqun Upurynp huguhunnhyh quiqyudp, GY (grain yield) huiguhunnhljh
phppp, BY (biological yield) Yhtuwpwbwlwl phppp, HI (harvest index)
pEppwwnympyub hunkpu:
Unyniuwly 2
8npkuh poyubph wgh b qupqugiuit wwppkp thmpEpnd snpuyhtt upptuh
jundwdp juyniimpjut ntuntdmwuhpmpynibitkpn

Swp . C¥(kebr .

PL PH SPSM CPS TCW BY(kght) | HI(%
phpmy (m) (em) (&) 9 (kg.b?) (*e)
ncl EE:':E'H 7JL70 CDE | 7T147BCD | 19.01 3225CH |3921FC | 11780BC | 35.83F
nc: 2258 F S1.68F 709.7COE | 18.087 | 31.53H 3669 B 11000 C 2TTK
13C3 12.97 FF 51.93F 703.7DE 1632K | 29.337 3139 °H 9023 D 30,091
ncl 3080 BCD | 77.10BCD | 7TI3.8BCD | 2145C | 33.62F 4510 CD | 12980 ABC | 36.00F
nc: 25.60 CDEF | 66.25 DE 703.8DE 20.53H | 3225CH | 4146 DEF | 12190 ABC | 34.74FC
13C3 24.65DEF | 6347EF £98.2F 183817 | 30.721 I9TSEFC | 12040 ABC | 33.39CH
13C1 f‘;;; AB 8252 B 735,84 2567D | 3660D | 4336C 11800 BC | 42.29D
13C2 BCDEF 81.99 BC 721.9BE 2418F | 3533 4595CD | 11840BC | 39.28E
13C3 i 79.67BCD | TI38BCD |2312F |32.75C | 4391 CDE | 11630 BC | 3842E

25,70 CDEF
4C1 38224 99,70 A 706.2 DE 287TB | 59.75B | 6T02A 13860 A 4933 B
4C2 3218 ABC | 86.82B TI59AB | 30234 | 41134 | 6986A 13890 A 51344
4C3 29.90 BCDE | 81.85 BC 705.0 DE 2767C | 3748C | 6207B 13330AB | 47.55C

Spuigniubpnd hwwyumdubpp phpdws Eu pun wnyniuwly 1-h:
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by ykpwpkpnud | uppbuwghtt wuwydwtbpnud phppuinynipjubip, wyw 2udput
unpuh pnyubph wdkwpwpdp pipph gnigutihop gputgyt) £ I2, hull Uwpypuon b
Cwhphwp unpubph poyubphip I wwppkpulubpoid: Cun Jhdwlugpujul
Jtpnisnipjut myjuukph, pippunynipjut gniguthoubpny 2Qudpwui b Uwpynuown
unpubtpp Jhdwjugqpuljub tnyt (A) judpnud Bu (wpmnruwl 2): Yhuwybpuhugh
hwdwihp Ybpnsnipjudp wupqdt] £ np wwppkp nwpwsputpnid juwnwpyus
thnpdbpnd hwgwhwwnhlh phippuwnympjuit gnigmuhputinh udhel Jw npnpwyh
wnwppkpnipmit (p=0.05): thwnydby £ juy hwguwhwwnhlh phpph b kY hwulh Jpw
hwwhljutph pyh (r=0.89**), 1000 dhwynp hwgwhwwnhlh quuquéh (r=0.63"*),
Jhuuwpwtwlut pkpph  (r=0.60**), phppwwnympjut hugkpuh (r=0.93"*) udhol
(wunyniuwly 3): Uju gmgwhputpp Uwpwpnigh oppwunid wykjh pwpdp G bk
Uwhhnupwnh oppwinid gqpuugqué wyjumjutphg, npp htnmbwipny Uwpwupnigh
plinph wyth pupdp gnigwuhop Uwhhnwowh opowth hwdbdwwn jubiwwntubih bp:
Uwpwpnigh thopdunguonnd, Uwhhnuownh hwdbdwn, phippungnipyub wykih
pupdp gniguithop wuydwbuwnpjus £ 1000 vhwynp hwgwhwwnpljh quuqush b
Ukl dvhwynp wwpwdpnid hwultph pdh wybkih pwpdp gnmiguhoubpng b
puwl hdwyujut yuypdwuibpny (wnniuwy 1):

Unyniuutly 3

Pnyubph pipph gniguithoutph b wy juquupubulwb wpwidbwhwnlmpenibutph

Uhol thnjumgntigmpiniittph gnpéwljhgukpp
Snigw- PL(ud) | PH(ud) | GPS SPSM TGW(q) | BY(yg/hw™) | HI (%)
Uhoukp
pnjnp 0564~ | 0698 | 0.897 " | 0.158™ | 0.633~ | 0.606 0.930
nwppk
puljukp
h
hwdup
Nnngmud
I, |045™ | 04737 | 06777 | 0804 ™ | 08597 | 04747 0.594 ™
Swppbp |y, | 0013™ | 0472° | 0565 | 0.804™ | 0429™ | 0579" 0.030™
wlibp |1, | 0248™ | 0.310™ | 0.186™ | 0.724™ | -0.380™ | 0.341™ 0.689
I, | 0125™ | 0279™ | 0281™ | -062"™ | 0436™ | 0.223"™ 0.697"
Unp Uowljmpnyubp
wnkp C. | 06097 [ 0.708™ [ 0.884" | -0.236™ [ 0505 | 0.65 0.862
C, | 05277 | 0.700™ | 0879 | 0537™ | 07167 | 0.780 " 0.929 ™
Cs | 063 | 0724™ | 0920™ | -0.189™ | 0588 | 0570 0.980

P’<0.05, p<70.01; ns:--thnjuwqnbgmpemb sh  ghndk:  Spubgnidikpoud
huywmdubpp phpdws &b pun wyyniuwy 1-h:
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Yhuybpuhwgh hwdwihp JEpmdnipyut b phpph punwnphyubtph
wunhdwbtwub nhqpbuhwih YEpnsnipjut wpyniupubph hhdwt Jpu juqudby £
htwnlyw) gbuyhtt hwjwuwpnudp .

Y=229.855 NGPS-2.058 NSPM+28.603 TGW R?= 0.98*, npunkn NGPS (number of
grain per spike) Ukl hwulh Jypw hwwplukph phyu E, NSPM (number of spikes per
square meter) Ukl pun. Ukwnpnid hwulbiph phit b, huy TGW (1000 grain weight) 1000
dhwynp hwgwhwwnhlih qubquédpn: Uju  dnphh dby  dwnws  wdktwdks
Juplnpnipymi niikgnn woweht pununphsp’ Ukl hwulh Jpu hwnhlyubkph phu b,
nnhg htwnn dkY pun. dbkwnpnd hwulbph phip b wyuw 1000 vhwynp hwgwhwnhyh
quuquép (wpnruwl 3): Uunhfwbwlwt JbEpnidnipjut wpyniupubpp gnyg Eu
wnyk)], np phpph gnigwuhoutphg Ukl hwulyh Jpw hwwnplubkph phdp wdktwown
nnnuljh b winmnnuyh wqnkgnipnib k niilighy gnpkuh pipph Jpu:

3.2. bpuwuwlwb gnpkuh Jowlwpnyubph ptpph U bhqhnnghwlwmb nm
JEuuwphvhwlwmt  gmgwuhoukph  Jpw  sppught upptuh  wqnpkgmpyub
htnugnuum pyniailpp

2nuyhtt wipwjwpupnipjub wujdwbbbpnid poyubph uniinipyniip jujedws
E  ouunjhwntiph uhuplqgh b $nunuptptqh hwdwlwupgh gnpéniubnipyub
wpymbwybnnipmithg:  Glukny  ppwihg,  opuwyhtt  wbpwjwpupnipjul
wuydwbbpnid  nuunwdbwuppdl; B dnwnnuhtipbqh wppynibwdbnnipnip,
ouunihnlitphg wpmhth b nsnn wspwepkph pinhwinip pwiwynipmiap: Ugu
htnwgnuumipjnitibpnd  gnyg £ wpdb, np Epuownp tyuwuwnnd t wpnihth
putwlnipjutt  wykjugdwip: Cun  uvnwgus  wuibukph, hwdbdwnwulut
Jtpnisnipjut wpgniupubiph,  gnpkth  ququpughtt | wkplh  wpnjhtuh
wupnitwynipnitp juhjws E unpiughtt wnwbdtwhwnlnipniiibphg, opugh
wipwjwpupnipniithg b ybipphtuttphu thnjuwgqptgnipniihg, b hwdwdwya dhoht
punwlniuughtt Jhdwjugpnipju ndjujubph’ wyn wqpbgnipmniup qquh b gk
(p<0.01) (wumniuwl 4): Snpkup dpwlhwpnyubpmd ququpuyhtt wkpinwd 9oph
hwpwpbpulut yupnittwlnipjut dhehtt punwyniuuyghtt hwdkdwinnipiniup gnyg b
gk, np Quupwb unpnt mukgh] b ququpuyhtt wkptind oph hwpwpbkpulwi
wupniiulnipjutt  wdkbwpwpdp  gnmiguwuhop  (73.58%), Cwhphwp unpup’
wdkmgusdnp (67.73%): Uwipynuown unpunnh ququpwhtt nkptnid gpuiigyt] Eu oph
hwpwpbpuljut yupniwlnipjut dhohtt gniguthoubp (gdwyunljtp 1. A):

8nphuh wwpphkp dowlwpnyubpnid wpnhth pwhwnipyut hudkdwnwlui
Jtpnisnipiniup gnyg L ndby, np Quupwb unpinh ququpwht wkpbp wwpnibwlnid
t wpnphth wdbbwpwpdp, hul Swhphwp unpnh ququpwiht nkpblt wdbugusp
pwwynipniup: TUwpypuown unpup wju gniguthony bu dhohtt ghpp L qpuntgunid
(gbwyuunytp 1. C):
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Qdwyunlp 1. Upwljwpnyubpmd ¢ph  hwpwpbpulwmi  (A), (méynp
wbjuwenkph punhwimp (B), gnpkuh Swdlhnn wtpumd wpnjhth pughwimp (C)
wupntbhwmpinibp (wnibwlubph Jepbh wwnkpp gnyg bu wwjhu Jhdwujugpulju
Jtpnidnipjut wpyniuputphg unwuggws udpbkpp):

Uwluyl, epuyhtt wipwjwpupnipjui wwppkp wwppbpulubph nhypnid
ququpuyhtt  wnbkplmd  wefuw  wypnhth  wwpnitwlnmput  hwdbdwnwljut
Jtpnidnipyniup gnyg b wdk), np gnqmith Epupugdwd ulqpwut thoynud T
wpnihth  pwbwlp wdbkbwpwpdptt E npp Jhwlugpnipjut  mbuwulyniuhg
qquihnpkt wwppbpdmud B @mu wwppbpulibphg L, Iz Mpnphth  pubwlp
wihw'bidwwn guép b phy npnglwt wuwydwbbbpnd (gdwyuwnltp 2. C ): U
wnjuuakpp bu Juynud Eu , np gnplup gngniuh Epupugdwt uyqpiwuut hoynid
qquyntu k snpuyghtt uppluh tjundudp:

8npkuh  wwppkp unpmbph ququpught wbplnwd  nsynn  wspuweptph
wupnitulnipjul hwdbdwwnnipmiin gnyg £ wdbk, np Qwdpwt b Twpynuown
unpwnbph nbkplubph nikgh) B misynn wshwenkph wdktiwpwpdp, hull Swhphwp
unpih wbkplubpl' wdbbwgwdp pwbwlp (gdwywwnytp 1. B): Yhuwybpuhugh
Jbpnisnipjutt wpynitipibpp gnyg B wydk), np msynn  wshuwgpkph
wupniuwynipjui wnwpphpnipniup lu Jupudus t unpughlt
wnwbdtwhwnlmpmnititphg, opuyhtt  wipwjwpwpniput  dwlwppulyhg, b,
hwdwduwju vhohtt punwlniuughtt  Jhdwljugpnipjub p<0.01: Fuqupuyhtt nkplinid
opujhlt wipwupupnipjut wqpkignpjudp nisynn wspuweptiph wdkiiwpwpdp
pwbwlp phumd t hwnhlh gt uygpiwfui’ jupbwhl omd’ B
wnwppbpwy, npht, hwdwywunwujpwbwpwp, qhenud B I, I+ b I mwpplpulubpn:
Quplnp k gk, np hwnhlh 1gdtnt ujqpuwut hoynd wpnjhth pwbwyp gusnp b
gnnnith  Gplupugdwt  uyqpwluit b gnnnith  junpnjuiuwlwidwb  tnygbph
hwdtdwwunnipjudp, uwluyt  qquih  pwpdp E  uwwnnighy wwppbpulhg:
Zunjuipwiwlub t bwl, np hwnhyh 1gdtne uyqptulut hoynd nbpbibpnid
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puipdp L ooph hwpwpbpujut wwpnibwlnipmiip L, I muppbpwljubphg, vwljuygh
gudp t Ii-hg (gdwuyunnlbp 2. A, B, C): Zwwnhyh 1gUnt jupbughtt thoymu Is
wwppbpul] ghunjp | bwb gnpkuh phpph hugbpup pupdp gnigutthy Li-h b b-h
hwdbdwwnnipjudp, hsp bu Juynd £ opuyhtt wmtpujwpupnipyut yuydwbtbpnid
gnpkuth wdh nyjuy thnth juyniunipyut dwuhb (wpnuuwy 2.):
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Qnuyht wipwupupnipju nwwuppkpulubpp

Gdwuyyunlitn 2 . Qpuyht wbpwjupupmpjui wqptgnpniup gnpkih
dhqhninghuljmi b YEwwphlhwlwh gniguthoubph Jpu wdh wwppbp thoybpnd
(A - oph hwpwpbkpulut, B - nidynn wspuwenptph punhwunip, C - gnpkuh dwslny
nbpbnwd ypnihth wwpnibwlnipniup):

Upwijwpnyutinh $ninnupiptqh wpynitwybnnipyut niuntdbwuhpnipniikpp
gnyg b k], np opuyhtt wpwwpupnipniup qquih wqpkgnipnit k ppulinply
gnnkup a, b pinpndputiph b pinhwinip pinpndhih yupniwynipjui, htyybu twl, a
u b pinpondhjubph hwpwpbpmpjut Jpu: Upwwpnyubpnid gnibwlubph pwtwyh
thnthnpunipnibip mwppkp Yepy E plipwugk) (wnniuwly 4):

L1npndhy a-h wupnibwlnipjut wdktwphs tjuqnidp nhundk) E2udpw unpnh
nbplbubtpnd ot Is unnighy wwppkpwlnud, hul] wdbbwowwnp' Cwhphwp unpunp
poyubinh mbkptubpnud b I mwuppipulynud:

Lnpndh; b-h pwtwln wdbkbwowwnp wwql] t Twhphwup dpwlwpnyuh
nbplubpnud, hul] wdktwphsp® Quupwunud b I+ uinnighy mwpphpulnud: Lnpndhih
puphwinip  wwpmbwynippiup bu wdkbwowwnp  Wjwuqt]; t CSwhpphup
Uowlwpnyunid, hull wdktwphsp' 2Qudpul dywljupnyund: 2inpndhih punhwinip
wupnitwnipjut wdktwown twjugnidp, hwdbdwnws I+ unnighs wnwpphpulh
htw, nhudtp bt I wwppbpulnd,  huy  wdbbwphsp. ool Qpuyght
wipwjupupnipjul yuydwibbpnd a pinpndhih hwpwpbpnipniup b-h tjundudp,
ponp nwpphpufubpnud, pugwpnipjudp unnighsh, Ukdwghky E pug npnud wyn
gnitwfjutiph  wdbbwpwpdp hwpwpbpoipniup  ghundl] b jungndujuludui
uljqptrwjuitt thnynud (wnyniuwl 4):
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Unjniuwly 4
Qpuyhtt whipujwpwpnipyui wqpbkgnpeinitin a b b pinpndhih (pighwinip a +b
a/b hwpwpkpnipini) yupnibwynipju b hwgwhwwhyh pkpph Ypu

Swppk- | chla chib (mg.gfl fr.wt.) alb a+b GY .
puluikp (mg. gf1 fr.wt.) (mg. gfl fr.wt.] (mg. gf1 fr.wt.) (kg.n™)
Qnuyhtt mipujupupnipnih
[ 21.65D 7.707 D 3.037 B 29.07D 3663 C
I, 27.06 C 2.940B 9.520 C 36.74C 4312 B
I3 39.81 B 11.90 B 3.468 A 53.90 B 4725B
Iy 46.35 A 16.66 A 2.857 B 62.60 A 6793 A
Uowjupnyju
C, 3755 A 1249 A 3.122 AB 50.04 A 5118 A
C, 3455B 10.97B 3.248 A 4498 B 4967 A
Cs 29.09C 10.88 B 2819B 40.72B 4536 B

Chl a-pinpndhy a, chl b-pinpndpy b, a/b-pinpndhy a/b, a+b-puinhwbnp pinpndhy,
GY- hwgwhwwplh phpp:

Npnihuh, synn wbdpwepkph, opp hwpwpbpulwb wywpnibwlmpui b
gnibwjutph pwtwlh thnhnjumput wndjujutpp Ynphjugynd B twb wyn
Upwljupnijutiph pipph gniguthputiph wyyujutph htin (wnniuwy 5):

Unniuwly 5

Qnpuyht wipujupupnipyjui wqplgnipjniup gnphkith unpubkpp
JEuuwphvhwlui b $hqhninghwfjm gnigmthoutph b pEpph Ypw

Suppk | Chia Chib alb a+b P TSC RWC | GY

puy (%)
1,.C, 23.34 GH 8.16 DE 3.083BC 31.93 DEF 23.67A 8.70 BC 500G 4016 DE
1,C, 21.31 HI 714 E 3.090 BC 28.15 EF 22.33AB 7.50 CD 4767 G 3758 EF
1,Cs 20.30 1 7.82 DE 2.937 BC 2712 F 20.67D 7.50 CD 46.00 G 3215 F
1,Cy 2842 E 10.20 CD 2.880 BC 38.45D 21.33BC 8.00CD 65.00 E 4618 CD
1,C, 27.40 EF 9.180 DE 3.093BC 36.74 DE 20.33D 8.57 BCD 60.00 E 4247 DE
1,C3 25.37 FG 9.180 DE 2.847 BC 35.02 DEF 18.00D 7.63CD 57.00 F 4079 DE
15Cy 47.70 B 13.26 B 3.680 AB 61.46 AB 20.13C 11.33 A 84.67B 4971 C
15C, 40.60 C 10.20 CD 4.083 A 49.10C 16.33E 10.23 AB 80.00 C 4707 CD
15C3 31.12D 12.24 BC 2.640 C 51.16 C 15.00E 7.47 CD 74.33 D 4498 CD
1,C, 50.75 A 18.36 A 2.847 BC 68.32 A 3.00F 8.43 BCD 94.67 A 6866 CD
1,C, 48.72 AB 17.34 A 2.870 BC 65.92 A 2.33F 7.23CD 94.00 A 7156 A
1,C;3 39.58 C 14.28 B 2.853 BC 53.56 BC 2.00F 6.43 D 92.00 A 6358 B

P' wpnihth gupmbwlmpmnih, TSC' msnn punhwinip wshwgpkp, RWC*
onh hwpwpkpwljuwb wwpm wlnipnii:
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8nyg t wpyk], np wypnihth b isynn wshuweptph wwpnitwlnipjut
thnthnjunipyut - dhot jw  ppuljumbt juwy  (r=0.310): 92ph  hwpwpbkpulwb
wuwpnibwynipjub b pinpndpy a-h (r=0.944"), b-h (x=0.900") k punhwunip pinpndhih (a
1 b pinpdhiutiph gnidwpn) ptwlh thnthnpjumpju thol tnyhybu ju npujui juy:

Ujniu Ynnuhg, qquiph £ juwyp bwb hwgwhwwnhyh ppph b 9ph hwpwpbpuljut
wupnitwlnipjut (r=0.880), wpnjhuh (r=0.860"), punhwunmip pnpndphth (@ b b
pinpdhiutiph gnudwp) (r=0.843"), pinpndhy a-h (r=0.840") L b-h (r=0.877") uhol
(wunyniuwl 6):

Unjniuwl] 6

2npuyhtt upphuh wuwydwiubbpmd gnpkuh unpubpp Yhbuwphdhwluiu b
$hqhninghuljut gnigmithpubph b phipph hahnjumpyut Uhol hwpwpbpulgmpeyuh
gnpdwljhgp

Suppbpuly | Chla Chlb a+b P TSC |[RWC | GY
Chl a 1 - - - - - -
Chlb 0.860" |1 - - - - -
a+b 0.945" | 0.926™ 1 - - - -

p -0.695" | -0.826" | -0.728" |1 - - -
TSC 0.231" | 0.250 0.187 03100 |1 - -
RWC 0.944™ | 0.900" 0.947" 0.805" | 0.117 |1 -
GY 0.840" | 0.877" | 0.843™ | 0.866" | 0.087 | 0.880 |1

P"< 0.05; P"'<0.01, gqpuiigmukpnid hwuyuymuubpp phpdws kb pun wpniuwy 6-h

3.3. bputuljuit gnpkth tpkp unpuntph wpwbuyhpughuyh U gpoquuugnpétwi
wpyntiwyEnmpiniup opught whpwjupupmpjut guydwibbpmd

Swpplp wwpwspubpnid wkgus gnpkuh tpkp unpubtph 9poguugnpsdwit
wpynitwybnnipyut hbnwgnuumipniutpp gnyg b wdk, np Uwpupnigh
onpowtnid gnpkut nikgh) k hiyybu mbnbuwlwl, jEuuwpwtwlui pipph, wjiybu
£ wpwbuyhpughuyh b 9poguugnpsdwtt wpynitwbnmpjuit wbkih pupdp
gniguiihp, putt Uwhhnwowhip (gdwwywwnlkp 3, wnniuwl 7):

Quuyws Uwhhnuownh thnpdwunuonnid gpoguuugnpsdmtt wpynibwykwnnipjui
gudp gniguwthphtt' pughwnip ogunuugnpsdus oph gniguthplt wybkih pupép k Lok,
pwl Uwpuwpnignud (gdbwwuwnnlbp 3):  Uwhhnuownh thnpdwnuowunnid pnyubph
wbwpynibwdbn gpoqguuuugnpdnudp . hwwbwpwp wuydwbwynpqus L
wipwpkiyuun Jhdwywlut gqujdwitbpny: Uwhhnuownh thnpdunuonnid wuyphy
b duyhu wuhubphtt wykh pupdp ehpdwunhdwip Ypdunnd E phppungnipyu
gnpépupwgp’ dpliinyt  dwdwbwl] pwpdpugibing gqnopohwugdwb  swthp:
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Upmyyniupnid Uwhhnwownh thnpdwnuownnid pnyubptt wykih owwn G Eupwuplynud
wunlknit, pwt Uwpwpnightp:

FLLCUE
GM}

&Ll

2004y

Cagbmbnip aqomgnpido s
spb pobmly o' hm §

Canbmbnp s qamqupinfn b
b pubwl ol¥ ba-li

CEEE

GSwyunlkp 3.

ELLLLE
JH}

Al

t
Ppmit hpedspnpepos sapplpalbbp

0 Jmilpm @ apymys O Smbppmp

11 L 12 ' 13 ! 14

Fpmhhs mhpmywpepaprab wwppipmisbp
0 tmnlpmh W Fmpdgmin O Smhphop

8npkth  wwuppkp  unpnbkph  9poquruignpsUwt

wpnnibwbnmpniup (Uwhhnuownh (w) b Uwpwpninh (p) thnpdwunuownbpp):
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Uwhhnuwownh thnpdunuonnid hmnjuuybtu wddwb ybipehtt thnikpnid pupdn
otpdwunhdwth wefuwjnipnitip jpdunmd £ wpnungpuljut thnyh b hwnplh
lgUutt  opowth  wbnnmipinitp, hull 9poqurugnpsuwt  wpmnibwybnnipjut
thnthnpunipniip gplipk unyub £ hy hwgwhwwnhlh pipphup, puth np wju Gpynt
qnpdpupwgubph thol Ju qquih fuiw:

Zmgwhwwnhlh phppunympjuit & gpoguugnpsuw  wpynibwkinnipjui
gniguihobph hwdwdwjt, wyju dpmjwpnyubph dhel jw wnwppkpnipmit (P < 0.01),
huy Yhbuwpwbwlwh phpph gmguihoh hwdwdwyi wwppbpmpmbp qquih k
(P<0.05): ®npdwunpyjws unpntphg 2Quupwip djpiu unpnbph hwdbdwn niukgh)
wykjh pupdp opogunugnpsdws wpynibwybwnnipnil, , b wwupphpnipniup dkswugh)
Eopuyhtt wipwuwpupmpjuit dkdwgdwtp hwdptpwg: Uju thnpdh dwdwbwy
uuty E np I-h hwdbdwn wwppbpulubp I, L U Bp dh Ynqdhg nikgh) ba
huwdwywwnwuppwbwpwn 47, 37 1 31% pkpph tduqnid, b dniu Ynndhg 46, 28 b 15%
opoquuugnpsuiwtt wpynibwybnnipjut Jpdunnd (gduwyunltp 4, w, p):

60 -
(w) %7 a
404 f f g
30 4
20 1

10 A

0 -

1MC1 MC2 1MC2 12C1 12C2 12C2 13C1 12C2 12C3 14C1 14C2 14C3

Fhppunmnipyjui

buntpu (%)

®

11C1 11C2 11C3 12C1 12C2 12C3 I3C1 13C2 I3C3 14C1 14C2 14C3

wpym bun] bnmpiniip (4g-.u®)

Qnoquuqnpsdui

8npkuh unpunbiph opwyhtt wtpwupwpnipu mwupppulutpp

Gdwuyyunljtip 4. Snpkuth 9poqunugnpsiw wpyniiwyEnmpmniup b
pEppunnipjut hgkpup opuyht wipudupupnipjut yuydwubtpnid
(w- pippuinynipjuts hunkpup, p-gpoguugnpédwt wpynibwybwnnipniup):
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®npdh wpmynitpubpp gnyg bk wydk), np uppbuh wwdwbbbpnd gnpkuh
poyubpnid  gpoquuuugnpsdws  wppnitwybnnipniip  qquhnptt gwdp E ny
upphuughtt uydwutkph hwdbdwn:

Uwnnighs nupplpuljh opogunugnpsdwit wppynitwybwnnipwutt gniguthop pnjinp
unpubpnid  1.288 YgA® L, hul L, I b BB upptuwhtt wwppkpulubpnid,
hwdwywwnwupwbwpup, 0.70 g/d3, 0.93 hg/d3h 1.11 YgAl3 (gduuqunltp 4. p):

Phppuwnynipjut  hugkpup b gpoquugnpéuwmlt wpynitwybnnipyu  Jpu
opuyht wipwdwpuwpnipjutt b pnyubph unpuiuyhtt wpwbdtwhwnlmpniuukph
thnpiwgnbkgnipiniup qquh k (P<0.01) (wnyniuwl 7):

Qnoquniwugnpsdwt  wppynitwdbnnmpjutt b phppwnympjut hunkpuh
wdkwpwpdp b wdkbmgudp wpyniuputpp phndl) Ba, hwdwywnwuuwbwpwnp,
Quilpwt unpnh I+ wwppbpwlinid b Cwhphwp unpnh I wwppbpulnid
(Fdwyquunljtin 4, w, p):

Qnuyht wipwjwpupnipul wuydwbtkpnid wnpwbuy hpwughuwyh
wpynituybnnipyut wdktwpwupdp b wdktwguwdn wpyniipubpp qpuiigyl; Lu
huwdwywwnwuppwbtwpwp I b Bunwppipuutpnud: I3 muppkpulh poyubipt niukgly
Eu wdbbwpwpdp, hull I wmwpphpuyh poyubpt wdbbwgwsp phippunynipyui
huntpup: Lphy nengdwb wwydwbbbpmd Is wwpphpulh  wpwbuyhpughugh
hunkuuhynipinitp gusdn £ I mupplipulhg (wnyniuwy 7):

Unyniuwly 7
UtpuJupwup nenquut wqpkgmpniip gnpkih  wpwiuwhpwughugh,
npoquugnpdimi b phipph b Jpum

SQpughl GY(yqhw!) | BY(Yyghw?') | HI(%) | WUE (4q.u?3) | ETE

uppbu (CLALY)

In 3576 d 10600 c 32.90d | 0.7083d 3.566 a

I 4210 c 12440 b 3471c | 09378 ¢ 2.343a

I 4607 b 11780 b 40.208 | 1.106 b 2.286a

Is 6632 a 13690 a 4941a | 1.288a 2.482a

Unpukp

C 4999 a 12610 a 40.27a | 1.082a 2.806 a

C2 4849 a 12230 ab 39.68b | 1.014b 2.611a

Cs 4428 B 11520 b 37.36c | 0.9342 c 2.590a

Onpdwpumt wupuswopow

Uwhhnuown | 4639 b 11956 a 3851b | 0.992b 2.618a

Uwpwpniy 4873 a 12280 a 40.08a | 1.028a 2720 a
Qpuignuiipmd  hwwyumdubpp ppjwés o pun wynuuwly 1-h. WUE®
onoquiuugnpéuimin wpiynt i bnni pyndip, ETE’ npwiuyhpughuygh

wpyntiwyEnnpyniup
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Ujuujhuny, 2Quudpwl unpinh pnyubph pupdp phppunynipinitp djniu unpunbtph
huwdbdwwn wuydwbwynpyws £ twb wpwbuyhpughuyh b 9pogquiugnpédwt
wpynibwyEnnipyudp :

Bruyusnkre3nNbuuer

1. 8npkuh thnpdwplidws unpunbpp wykjh qquynit kb snpuyhtt uppkupt
gnnniup Epupugdw thnynd b wykih nhdwgyni Bu hmwnhlh 1gdtnt juptwht
thnynid: Unnighsh htn hwdbdwwnws, gnpkh wjt pnyubpp npnup snpuyht upptuh
Eu tupwplyt) gnnniup Epupugdwt thnynwd, gnigupkpl)] Bt 85%, hull hwnhlh
19ytnt thnynd uppbup Euipupydus pnyubpp’ 43% phipph Ypdwnnid:

2. Qnujhtt wipwjwpupnipjudp thnpdwpiws pninp nuppkpulubpnud,
hwwnlwuwbtu, Epp snpuyhtt upphuh b Eupwpydl] gnnniuh  junpndujuludwi
thnynid, Quupwt unpwnh pnyubplt wgh b pippuwwnynipjut hunkpuh gnigmthoutpny
niubkt wpwybnipnit djniu unpubtph hwdbdwnnipyudp: Uwpypuown b Swhphwp
unpubtipp hwdbdwwnwpwp pupdp phpp B niukghy dhuyh wyt nphypnid, Gpp snpughn
upphtiup Eu Bupwuplyyt) hwmnhyh jgytnt juptwght hoynud:

3. Qnuyht wipwjupupmpjut wuydwitbpnid pinpndpy a-h, b-h b npuitg
puphwinip pwbwyh wdkbwphy Wwugnudp nhundt] £ Qudpwt unpnh poyubph
ququpuyhtt mbkpbnwd, hul] wdkbtwowwnm Wwjwuqnuip’ Cwhphwp unpnh poyubph
ququpuhlt mkpinud: @npdwplyus unpuntinhg Qudpwip djniu unputph hwdkdwwn
nitigh] b twh wydbh pwpdp 9poguugnpéiwt  wppynmibwdbunnipmb b
wnwppkpnipmiup dkdwigh) £ opuyhtt wpwjwpupnipjut dkbwgdwtp hwdpupug:

4. NMupqyty L np opuyhtt wipwjupupmpjui yuydwbubpnud gnnniuh
Epuwpugdwt  uyqpuwljui thnynid wpnihth pwbwlp wdkbtwpwpapt E Ujh
wihwdldwwn guwsdp k phy nenquut wuydwbbpnid: SYjuutpp bu Jiuynud &y, np
gnpkup gnnnith Epfuwpugdwd ulqpiwfub thnynid qquynitt k snpuyghtt uppbup
tjuundwdp:

5. Quidpwt b Uwpynuown unpunbph poyubph ququpuyhtt wbpbnid
wshiwonptph pwtwlnipiniup snpuyhtt uppbuh Wuydwutubpnid wdbuwpwpdpt |, huly
Cwhphwp unpnh ququpuyhtt mbpnud” wdktwguwsdnpp: 8nyg k wpyk), np gnpkuh
ququpuihtt  wnkplnud wpnihuth b wblweptkph  wwpnitwlnipniup
wuydwbwynpjus k unpuiughlt wnwidtwhwwnynipmiuttpny, onuhlt
wipwjwpupnipjudp b Eipghtutphu thhnpuiwqntgnipyudp:

6. Qulpwl  unpmh  Jumbmpmiip b pwpdp  phppunynipniup
wuydwbwynpusé k wljinpy $nnnupiptqny, ququpuyhtt mkptind wykih pwwn oph
hwpwpbpulut wwpnibwlnipjudp, ypnhth b wsweptph pupdp pubwlnipjudp,
hsybu b npuwuyhpwghwih b 9poquuugnpslmb wlinhynipjuup:
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7. Uwpwpninh  thopdwnuownnid  gnpkbut mubkgh) L wmbnbuwlul,
Jhuuwpwtwlut pipph b gopoguuugnpddwtt wppnitwybinmpjut wykh pwpdp
gniguithy, pwl  Uwhhnuonh  thnpdwnuonptin:  2Quuyws  Uwhhpuownh
thnpdunuonnd ghunyl] E gpogumgnpsiwt wppnitwybnmputt wdtih gudp
gniguithy’ wjunkn oquuugnpdyws oph punhwtnip pwbwlp wykh own k Entky, put
Uwpuwpninnud:

8. 8npkuh opwjhll wpwjwpupnipjuip nhdwluytpnt
htnwgnuumipjnitibph  wpymiupubpp Jupbh £ Yhpwnek]  pippunynipjut
whtuuh jutjpunbtudwt b quuwhwndwh hwudwnp:

unueurunkE3NkrLLEN

1. Zwpyh wrbbny, np 2udpwl unpup gmgupkpl] b phipph juyniimipiniu
opuyhtt wmtpwjwpupnipjui pojnp Wuydwttbpnud, hull TUwpypuown unpunp hwnhlh
19ytnt uljqpumfui thnyynwd, htwpuynp £ wwyuwhnygt) tplynt unpinbph wppynitwugbn
Upwlnipiniup snpuyhtt upplup tjundwdp wéh qquynit thnynud phs nonguwt 9pny
wnwykjugnyuh  hwugubiny  gnpkuh  phppwwnympiniup, dhwdudwbwly
pupdpugubkiny twl 9poquuugnpsdmb wpnniiwytnnipmnibp:

2. Zwpyh wntkny, np Uwpwpnigh nuwpuwswopownd gnpkut nitkgh) kwybih
pupdp ntnbuwfui, JEtuwpwbwlwb phpph, hswbu twb 9pogqurugnpsdwb
wpnitwybnnipju gniguwthy” wnwewplynid £, Qudpwi b Uwpynuown unpinkp
oquugnpst) Uwpwpninh tnwpwdwopowinid dowljnipjut hwdwnp:

UStLUNUNPESUL BEUUSNY, 2L USULUYY UO UTVUSULRLEE 8Nh8UY

1. Shamsi K., Petrosyan M., Noor-Mohammadi G., Haghparast R. The Role of Water
Deficit Stress and Water Use Efficiency on Bread Wheat Cultivars // Journal of
Applied Biosciences, 2010, 35: 2325- 2331.

2.  Shamsi K. The Effects of Drought Stress on Yield, Relative Water Content,
Proline, Soluble Carbohydrates and Chlorophyll of Bread Wheat Cultivars //
Journal of Animal & Plant Sciences, 2010, Vol. 8, Issue 3: 1051- 1060.

3. Shamsi K., Petrosyan M., Noor-Mohammadi G., Haghparast R. Evaluation of
Grain Yield and its Components in Three Bread Wheat Cultivars under Drought
Stress // Journal of Animal & Plant Sciences, 2010, Vol. 9, Issue 1: 1117- 1121.

4. Shamsi K., Petrosyan M., Noor-Mohammadi G., Haghparast A., Kobraee S.,
Rasekhi B. Differential Agronomic Responses of Bread Wheat Cultivars to
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Drought Stress in the West of Iran // African Journal of Biotechnology, 2011, Vol.
10(14), pp. 2708-2715.

5. Shamsi K., Kobraee S. Bread Wheat Production under Drought Stress Conditions
// Annals of Biological Research, 2011, 2 (3): 352-358.

6. Shamsi K., Kobraee S., Rasekhi B. Variation of Yield Components and Some
Morphological Traits in Bread Wheat Grown under Drought Stress // Annals of
Biological Research, 2011, 2 (2): 372-377.

7. Shamsi K., Petrosyan M., Noor-Mohammadi G., Haghparast R. The Effect of
Drought Stress on Yeild of Some Variaties of Winter Wheat in Kermanshah and
Sararood Region of IIR // M3BecTus rocyzapcTBEHHOTO arpapHOTO YHUBEPCHUTETA,
PA, 2011, N1, crp. 76-81.

KEMBAH IIIAMCU AXMA/I

BJIWUAHUE 3ACYXY HA ®M3NOJIOTUYECKUE, BUOXVMUYECKUE ITOKA3ATEIU
Y YPOXXAVHOCTD BUTA TRITICUM AESTIVUM L.

PE3IOME

B macroamee BpeMsa B pe3yibTaTe BCECTOPOHHUX MCCIeJOBAaHMI, HallpaBIeHHBIX
Ha BBIABJIEHVE MEXaHM3MOB 3aCyXOYCTOMYHMBOCTH PAaCTeHHUH, YCTAaHOBJIEH P, BaXKHEHIINX
JeTasei, KacalolUXCA MeXaHH3Ma peryJHpOBaHUSA BOCCTAHOBUTEIBHBIX peakIuil u
BO3HUKAIOIIUX HapyuleHui. VI3BeCTHO, 4YTO pacTeHHe CIIOCOOHO IIEPEeXHUTh BIUSIHUE
cTpecca, 6;1arojapa MHAYKIMY MEXaHU3MOB 3acyxoycToiuuBocTu. OZHAKO, O HACTOAIIETO
BpeMeHU He IIPOBe/IeHO IeJIeHalIPaBIeHHBIX HCCIIeJOBAHUM C IeJIbIO BBIACHEHM BINIHUL
3aCyXM Ha YpOXaHHOCTb, (U3HOJIOTHYECKHe M OHOXMMUYECKUe IOKa3aTead IIIeHUIIBI,
IIPOM3pacTaloleil Ha IIONYIyCTHIHHBIX TeppuTOpuax 3amagHoro Mpawxa. IlomHocTeio He
BBIABJIEHBI HauOOJIee YyCTBUTENIbHBIE K BOJHON HEJOCTATOYHOCTU (a3l POCTA MIIEHHIIBI,
KyJBTUBUAPYEMOH B IIOJIEBBIX YCJIOBUAX, X HE PeIleHbI 33734y IIOBBIIIEHNUA YPOXKAHHOCTY 1
YCTOHYHMBOCTH YpO3Kas B JAHHBIX YCIOBUAX.

B mpezcraBieHHOI paboTe C IpUMEHEHHEM COBPEMEHHBIX METOZOB U3ydYeHBI
mopdodusnonoruyeckre 1 OUOXMMUYECKHE OCOOEHHOCTH POCTa TPeX COPTOB IINIEHUIIBI
Wpana: Yampan, MapsgamrT, [llaxpuap, a Takke yposkaifHOCTb JaHHBIX COPTOB B yCJIOBHAX
HEeJIOCTaTOYHOCTH BOABI. PazpaboTaHbl MOAXOBI K MOBBIIEHUIO YCTOMYUBOCTH YpOXKas U
camoit ypokaiiHocTu. MzyueHo BingHMe 3aCyXy Ha POCT IIIeHUIB! 3amagHoro Mpasa u ero
pasHble CTaAuM POCTa: HAYAJIBHYIO CTAfUIO yAJTMHEHUs CTeGs, TPyOKOBaHHSI U HaIUBa
3epHa — MOJIOuHYIO (asy. B xayecTBe KOHTpOJIA OBLIN M3ydYeHbI PACTEHHUS, BRIPAlEHHBIE B
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yCHOBUAX OpouleHus. B IIONeBBIX YCIOBMAX CO3ZaHa MOJenb 3acyxu. Jna cospzaHus
3aCYLUIMBBIX YCIOBUM, OCOOEHHO B IIEPUOJ, UTyBCTBHTEABHBIX (a3 poCTa IIMIEHUIBI
(HOCeBHBIe TepPI/ITOPI/II/I), OIIBITHBIE Y‘IaCTKI/I HaKpBIBaJIH, ‘-ITO6BI He ,Z[OHyCTI/ITL
IIPOHMKHOBEHHS JOXK/A, a TaK)Ke IIpeKpallaay IOJIHB.

TTo pe3yJbTaTaM JIYUCIIEPCHOHHOTO aHaIu3a MOpdODUHNOTOTHIECKUX,
6GUOXMMMYECKUX TIIOKasaTeleil pPOCTA M PasBUTUA pacTeHHi, a TakxKe IOKasaTeiei
YPOXXalfHOCTM 3epHa M BCEX COCTAaBHBIX ypoxasd Habiiofanach 3HAYHTEeNbHAs PasHHUIA
MeXIy UCCIIeyeMbIMU COPTAMU.

YcTaHOBIEHO, YTO HCIBITAHHBIE COPTA IIIEHUIBI GOJiee YyBCTBUTEIBHBI K 3aCyXe B
dase pocra crebidt, HO Gosnee ycroiuumBsl B (pase MOJIOYHOM cmemoctu 3epHa. Ilpum
BO3/eHCTBHM 3aCyXH B (base pocTa CTeOJIsL y PaCTEHUH [IIIEHNIBI CHIDKEHNE YPOXKAHHOCTH
IO CPaBHEHUIO C KOHTpOJIeM foxoawo 1o 85%, a B dase HanuBa 3epHa —Ha 43%.

OmBITH ITOKa3aau, YTO BO BCEX BapHaHTaX BO3ZelicTBUe 3acyXu B (ase TPyOKOBaHHI
BBIABUJIO IIPEUMYyIIeCTBO copTa JaMpaH IIO TIOKa3aTeIsM POCTa U YPOXKaiHOCTH. Y COPTOB
Maspgamrt u [llaxpuap cpaBHUTeIBHO 60JIee BBICOKHI ypOXKail OTydeH MPU BO3ZeHCTBUM
3aCyXH JIMIIG B (pase MOJIOYHOM CIIEJIOCTH 3ePHA.

YcTaHOB/IEHO, YTO IPU HENOCTaTOYHOM BOJOCHAGXKEHUH MUHUMAIbHOE CHIDKEHUe
coziep>kaHus OTOCHHTETHYECKUX IUTMEHTOB (X10poduit a u b, cyMMapHOe conepKaHue
xjpopua a ¥ b) OTMeYasoch B JIMCTHAX cOpTa JaMpaH, Y KOTOPOTO BBINIE TaKKe HU
IPOSYKTUBHOCTh BOJOIIOTPeOIeHNs, KOTOpas BO3pacTaja C YCHJIEHHeM HeXBATKH BOZBL.
HawnGosblree CHIDKEHME COZEPXKaHUS (POTOCHHTETHYECKHX IMIMEHTOB OTMeYaloCh B
mucTbax copta laxpuap.

BhIABIEHO BIUSHUE 3aCyXM Ha COZEpKaHIe IIPOJIMHA B HAYale pocTa CTeGsIst, KOTopoe
CHMXaeTCA HPI/I OpOIlIeHI/II/I, YTO TaKXe HO,Z[TBep)K,ILaeT ‘IyBCTBI/ITeJIBHOCTL STOM (1)33})1 10
OTHOIIIEHHIO K BO3/eHCTBHIO 3aCyXH.

BospeiicTBue 3acyxu B pasHOIl Mepe NPOSBIAETCA U Ha YIIeBOZHOM obMeHe. Tak, B
3aCYIUIMBBIX YCIOBHSX COZEp>KaHME caxapoB BO (JIATOBOM JIMCTe MaKCHMAJIbHO y COPTOB
Yampan u Mapsgamr, a y copra Illaxpuap — munumansHoe. CozepkaHKe CaxapoB U
IposuHa Bo (JIarOBOM JIMCTE OIIPEZESEeTCS COPTOBBIMM OCOOEHHOCTAMH, 3aCyXOM M HX
COBMECTHBIM BO3[,eACTBHEM.

YCTaHOBIEHO, YTO YCTOMYMBOCTH K 3aCyXe M BBICOKAs YpOXXKaMHOCTh copra Yampan
06yCIOBIEHBI UHTEHCUBHBIM (DOTOCHHTE30M, OTHOCHTEIHHO BEICOKUM COZEep>KaHUEM BOZbI
BO (h1arOBOM JIKCTE, @ TAKXKe€ MHTEHCUBHOCTHIO TPAHCIIMPAIMY M BOAOIOTPEOIeHNU.

B Capapyackoit 061acTi X03SCTBEHHBIE U YpOXKaiHbIe IIOKa3aTeay MIIeHHUIIBI ObLIN
BBIIIE, 4YeM B MaxuJamTckoil, XoTa B IOClIefHel IPOAYKTUBHOCTh BOJOIOTpe6IeHUA
OKasaJach HIKe, TaK Kak 00lee KOJIMIECTBO UCIIOIb30BAHHOM BOBI GBLIO BBIILE.

Pe3y)’[LTaTBI H3y4eHUA BHCyXOyCTOﬁ‘IHBOCTH PaCTeHI/II‘;I MOXHO MHCIIOJIB30BATH /[Jjid
IIPOTHO3UPOBAHUS YPOXKAMHOCTHY U KaIeCTBa 3CPHA.

Ha ocHOBaHMM TTOTyYeHHBIX pe3yIbTaTOB IPeJIOXKEHBI CIeyIOlIre peKOMeH AN
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YuuTsiBasg NPOABIEHHYIO COPTOM UaMpaH 3aCyXOyCTOWYMBOCTH BO BCEX HM3YYeHHBIX
yCcIoBHAX, a copra MapBjamT — B Hayajge HajluBa 3epHA, BO3MOXHO O0OeCIeuuTh
BBIpAll[UBaHHE OTUX JABYX COPTOB IIPH MHHMMAJIPHOM BOZOCHAG)KEHHH, MaKCHMAaJIbHO
TIOBBIIIAS [IPY STOM YPOXKaifHOCTh U IPOAYKTUBHOCTD BOJOIOTPEOIeHNUS.

OcaoBbIBasich Ha TOM, uTO B CapapyzAckoil 06/acTH XO3SCTBEHHBIE M ypOXailHbIe
ITOKa3aTeay MIIeHUII U MPOAYKTUBHOCTh BOZOMOTPeOIeHUs ObLIN BBIIIE, IIpe]Iaraercs
KCIIOIB30BaTh 3TU COPTA AJIL BBIPAIUBAHU B 3TON 06JIACTH.

Taxum 006pa3oM, CpaBHHUTEIBHBIH aHaIW3 (PUBMONTOTUYECKHX, OHOXUMUYECKUX
U3MeHeHHUIl pocTa M pasBUTHA M IIOKasaTesledl ypoXaillHOCTHM  KyJBTyPHBIX COPTOB
TMIIeHUIBI B MOJEIMPOBAHHBIX YCIOBHAX 3aCyXH HA [BYX Pa3IHYHBIX IIOJEeBBIX
TeppuUTOpUAX 3amagHoro llpaHa, Kak M OLEHKAa YCTOMYMBOCTU DPACTEHWI IIO3BOJIAT B
CTPECCOBBIX YCIOBHUAX OOECIIEYUTH CTAGIIIBHYIO YPOXKAaiHOCTh IIPU SKOHOMMM BOZHBIX

pecypcos.

KEYVAN SHAMSI

THE EFFECTS OF DROUGHT STRESS ON PHYSIOLOGICAL INDICES, BIOCHEMICAL
CHARACTERISTICS AND YIELD OF WHEAT TRITICUM AESTIVUML.

RESUME

Nowadays as a result of various investigations on revealing the resistance mechanisms
of the plants towards water deficit, many details about the breaches caused by stress, as
well as mechanisms regulating the reductant reactions has been found out. Due to the
induction of mechanisms of drought resistance the plant is able to overcome the influence
of the stress. However the proposeful investigations aiming to reveal the influence of
drought on the yield, physiological and biochemical indices of wheat cultivated on the
semi-arid regions of western Iran has not been carried out till now.

The more sensitive growth periods of different wheat cultivars towards water deficit
in field conditions has not been studied properly, and the problems of increasing yield
stability and productivity has not been solved till now.

The current work is to investigate, with application of modern methods, the
peculiarities of the growth and development, morphological, biochemical characteristics,
as well as yield productivity of three Iranian cultivars (Chamran, Marvdasht, Shahriar) in
the water deficit conditions. The approaches to the increase of the resistance of yield are
elaborated. The influence of drought on the growth and development and on their
different stages (stem elongation, booting, grain filling) of three wheat cultivars, as well as
the influence of the control treatment - full irrigation, were studied. In field drought
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model conditions were created. Drought stress treatments were imposed by stopping
irrigation and preventing rainfall from reaching the plots by covering them with a rain
shelter. According to the results of the dispersive analysis of plant growth, development,
biochemical characteristics as well as grain yield and all the yield components, there are
considerable differences between the sorts.

It has been shown that the cultivars are more sensitive towards drought stress in stem
elongation period and are more resistant at the onset of grain filling period. The wheat
cultivars which had experienced drought stress in stem elongation period showed 85% and
those which had experienced stress in grain filling period 43% of yield reduction, as
compared to control treatment.

It turned out that in all drought stress treatments, especially, in the one during the
boot stage, Chamran cultivar with its growth and yield production indices had an
advantage over the other cultivars. Marvdasht and Shahriar has high yield rate in full
irrigation condition.

It has been shown that in water deficit conditions the least reduction in a and b
chlorophylls and their total content was observed in the leaves of Chamran cultivar, and
the most reduction was observed in the leaves of Shahriar cultivar. Besides, as compared to
other tested cultivars, Chamran showed higher water use efficiency rate and the difference
grew as much as the water deficit increased.

During the drought stress the highest proline amount was observed in the stem
elongation period. The proline amount was much less in full irrigation conditions. These
facts also prove that wheat is more sensitive to drought stress during the onset of the stem
elongation period.

The results of the investigation showed that in drought stress conditions the
carbohydrates amount was the highest in the flag leaves of Chamran and Marvdasht
cultivars and the lowest was in the leaves of Shahriar cultivar. It has also been shown that
the proline and carbohydrates amount in the flag leaves is conditioned by the cultivar
characteristics, water deficit and their interaction.

The results of the investigation showed that the resistance of Chamran cultivar was
caused by more relative by high water content as well as by the high amount of
chlorophyll, proline and soluble carbohydrates in its leaves.

The results of the present study showed that wheat in Sararood region had higher
economical yield, biological yield, and water use efficiency than that of Mahidasht region.
Though in Mahidasht region lower index of water use efficiency was observed, here the
amount of utilized water was higher than in Sararood.

The results of the study of the wheat, which is more resistant to drought, can be used
later for broadcasting and evaluating the quality of grain.

Based on the current results the following is suggested:
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The fact that Chamran cultivar showed yield stability in all water deficit treatments
and Marvdasht cultivar in grain filling period, gives an opportunity to cultivate both
cultivars in drought stress conditions by minimal water use during the more sensitive
growing periods of wheat and maximizing wheat yield production and water use
efficiency.

Taking into consideration the fact that wheat in Sararood region had higher
economical yield, biological yield, and water use efficiency rate, it is suggested to use the
Chamran and Marvdasht cultivars for cultivating in Sararood region.

So, the comparative analysis of the changes of the growth, development, biochemical
and yield indices of the cultivars in the conditions of drought stress model experiments
held in two different field conditions in the west of Iran, as well as evaluation of the
resistance will allow providing stable yield in drought stress conditions by saving water

et

resources.
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