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The aims of this research are to investigate thediomkdRRG
hydroxyecdysone (DHECD) in riceberry rice plants and the effects of Dt
(Fv/Fm), performance index (Pi), relative water content (%RWC), photosy
development, total soluble sugatrogesiineerox@e (khlondialdehyde (MD/
catalase activity (CAT) and grain yield in riceberry rice plants under dro
divided into three phases. Firstly, the level of drought toleranerenglydelst
(W/V) at 0%, 5%, 10%, 15%, and 20% (W/V) (PEG). After 51 days, the
rice can tolerate 10% (W/V) PEG. Secondly, the concentration of DHEC
using DHECD at the concedtrattomitramadafi0% (W/V) PEG solution. 1
DHECD was shown to be the most optimal and effective concentration fo
1 micromBKECD on physiological responses of two growth plzadesiircici
vegetative and reproductive phases. In the vegetative phase, riceberry ric
conditions and did not spray of DHECD. In the reproductive phase, riceb
shoterm drought stoesktions (five days) and sprayed with DHECD. Th
vegetative phase, riceberry rice plants in normal conditions and sprayed
Fv/Fm, Pi, chlorophyll, carotenoids, anthocyanin, totgiDsdilibke shgat,|@nof
weight, dry weight and %RWC when compared with the control group. In
rice plants were grown deder dilooight stress and sprayed with DHECD
chlorophyll, camide anthocyanin, total soluble sugar, proline, shoot length,
%RWC increased when compared with riceberry rice plants treated with ¢
DHECD showed a dec@amaditMBA content. Feytheaberry rice plants sg
DHECD encountered drought stress and able to withstand drought for fi
others without spraying of DHECD. Additionally, spraying DHECD affec
riceberry pieats and promoted increased grain weight and anthocyanin co
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7,8-Dihydro-8a-
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NaNO; / EtOH

Hg
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Performance index (Pi)
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a O- A A (Gluainate) patbsiagi o &(Grribiie ipatfetdiin ey U
Verma, 2002)

&6 x 06 GlaamatepatviBUAafnUe UAG6aeoEY A
AAaoai OAaf au ABGutamit §0i DidkaEskeil G W a
aldehyde (@SB)a y RytbBbéaddExylate synthetade BiEaNic
sersildehyde (ESAX U ARyitoiseabayiate ®EQ U @6 ¢ E fi x G
L-Prolide O & {Pyridlddardokylate reductase (P5CR)

e 6 x J(@riitkire pat@eWi A y U & & aQEnbide A 4
aminotransfar&s&litangetdildehyde (BSA) U @ oLerblifeedfice o ¢
Ornithia@minotransfe&ra@nithiBel x U AajkétaainihdrahyferaSd)

A & § Pyerdlidealdxylat€ (BRO)ih@ rovato et al., 2008)

Anabolic pathway (cytoplasmic)

| [ ('II: ] i« I|I
N | |
I [ — sCS — 1 ‘—m’ on o«
| PSC | Spo N N
" 1 N
L-glutamic acid Glutamic-semi-aldehyde Pyrroline-5-carboxylate L-proline
Ps(
A < ®. Pyrrol PO A
ansler duct; <
5-OAT P2CR NA
Omithine-«
o pinotransiera (Ill‘ < I]|‘ | < I|I:
! @-OAT spont
o i —coon — » o Cecoon —’ an /(
| R
| | 0 N
NN N2
Ornithine a-keto-6-aminovalerate Pyrroline-2-carboxylate
KAV P2(

Catabolic pathway (mitochondrial)

Reduced

c—cn2 CH2—CH2 o 22
NADPH  NADP- | acceplor
HOOC W —COooN ——— al Ol oo - N2 CH —coon
1 - N
NH2 N NH
Pyrroline-5-carboxylate Proline
L-glutamic acid dehydrogenase  pyrroline-S-carboxylate  dehydrogenase [ .proline
PSCDH pPsC ProDH

A0 RUBRAT We UAGaéeoEYVAaO6RAT ° Aeef

@ 6(Trévato et al., 2008)
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T LB &4 (Free radical)
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ToyeCAOaT RaArAay Ao @AacElReaad

T0yeCAOaAT UERAaxe6ayUCUT Ulaltel 664Fr
UD 6 A &Chaindeagicm)b a1 B g Ea O- a o U Readtivey A &
oxygen speci®) (RO R U d 45 OiP&koAidesO)HsuperoXidy

Hydroxyl radicdl (HBirsglét oxyf@A 6 4y R6 ¢ a A+ CUAT EI
20 A O0OnNPOEEOONO6UEDdBA6 Ad6aodr Ue Ul E
R Upadhyaya etaly, 20833 T R EA O- ao0UAedayAa
éféeaAl EOU WAL &fe d & & Elaspdela R- Use o-beAaloAs
a0AdDe I HEBEN AU & HYasesMdp@e A& A0 UE 0 C
AbaéeR@raAAS E0 A-17T Al - yABOA6ab6aAT EY
(Nxeleetal., EAUYy O6 e A0 UAUAGADBDOel EAU
6féHEEBA-CEAOAO-O0ET a-06EaoU0aeéC
UAOS Ui AEB-ANE:a AR GBERG ¢ A A+ CUAT
EAAAAON- UAI - y Ad Oa0d R qHogs&lrd, 2023) 7 Al 6
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Cytosol

Mitochonm

nnnnn

f Chloroplasts

P2 10,

(o}
% SOD  Fenton £
ps1/2 0" > H Oz - OH

AO  soD FA oxidation
0,- 0," —) H O2 —) OH sop GO, POX
- N H0, ¢~ 0,7« 0

ETC, XO FOX|”

GOX 50D { : Endoplasmic
0, > 0,7 - H,0, —) H,0 NADPH-dep. reti’c,ulum
nton CytP450
= H,0, < 0,7 <0,
-
RBOH i

|—J__ ER Cytoplasmic
0, i) HZOz —) OH: Membrane
DAD.PA0 1 Apoplast
- I = Cell wall
0,

460 RUBBKRALEYWAS O Unauael 66aiAaeiA
@ 6(dadkét al., 2019)
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species (RD8)E R U a O- NOR@ED Ad@ AW A G 80MEOm U
TERGE YyE-U AafUeUAO&aAA-AT ERGE
OAY 1 aeae° ALuhétRElEHFEGOODVEDAE ER |
O-3a0UYaxeAaARQ@UEOAAGAY Uaed ¢ daUAUaaE!
6aén ey 8o qomteraEDA-6C UG alsativae.  (
KDML1@6) ¢ 4 O- a o UA e 6 ay A adQydRD AL 6CAIA

AoUA- 6e& @06 ¢ a a@irm\Aunkil & bdtegnaduigeif A0 B OF &
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AeéeoaAe- Eﬁ@ﬁ@a(ﬁmetﬁl@ﬂﬁ@@@an UAG &«
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pHO ®BBE [ x 0 AAa i O - bonenzyindEcaROBAH R IC -4
@ 6 engytiadidalipokyendsamer & Muellex, ®IRA) 0 A x i A U C ¢
AUA 06 4 e o O Aipidpgrokidaieaca B yUleQIAN @aRridatve) A 6 &
stress A 5 O A 6 aRdy(rcartated fatgdeid B a O 4 &4 4 4
O0EAexe-6eé-EYaxeO-1 A6ay Useod ¢ a0 U xE A
1 A aVDaNEVEt al., 2T U 0T 0 2006 47 O0°  § U
AbayeoaeaonRA] EaROBE GIREEG VD AB &
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Al -3HAaBOA0BNAT Eaed R oMDEhripacier . yREOR)Y A ¢
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O-UanyAgil y@dé ado ¢ al-24epbhdsndides A8 64l
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(Mahesh et al., 2013)
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Catalase (CAT) (EC 1.11.1.6)
AesayAavoaOE6AAeb6aAe- EYyUCUI U-
yUgé T EEO6 AA e draadtive-oyd@iCspetipRIBR)ENO A 6
peroxide@HInglet oxyd@W 6 4 é i ¢ A OO EAese-6 e Ef & - [
y UC UR & eEAIRC/UEROgAESEA-OERA 6OAdee & RABUDAGAZ0a80
6 4- 0Eé 6 4aAeau- a @ginénzydmaiidahtioxiantd)a 1e55°0G
(Ascoebic adidefi A &2l - 4 @6 ¢ y Bhgyroajici antidxjddats) O -
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yiUual a° y UC A-aqddbapihedald 183 ADAUBRdELDS 8 (¢
ECoUe Ui U=+ ¢ E A Ui Yeeific Bdtiviy-¢ &7 YUECRIA - HT¢
@COEOUAT Ey i U Sechicabinbm Hi Aapa@nfi s o 4 a U
vy 1 Robeds°& Qiltht B » U A (BErkel o BKiba@zn A 16 E A é 6 Y
A & 6aa0/ER0EA0A & 6 A Adamarenthus@itdiney 0 AQ -AAQ ¥ @ Aa
AICEBY ao¢i RgEaO- a0UAed6ayAaoaldOEoAA
YoAaAagoct aua-AUEU OAe UA Mafgkbed ét a - 2
al.ZOEﬁJé—-éAT EAeé o6 ay Aa sCicd rieiRube 6 A&
4 A\agetatided ¢ A O- a0 UA 6 & 9 B B & EAYEBHEA RYEAOE
EoOgoécaa-alb-aoUAesayAaoalOEoARe
Aael-aUaod é édEDikydRPthiidioryécdySonedEHI8ECDY |
AeocaeocaocaxAUAO 4 AaCuAlgeANAEE@ OO BIG L
HOGo ¢y Ao OE6 AAG 4 EQuAaei@af)DGAAe 6ay Aa
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yaaeCOROUUN°A-06eaal °yUT ac
Ae OAA- &
€ 0 4bd@o b OVP BEVHrabBayai8O/ajrabhaya, !
O6Uyi Uvae
AanxoE
2 eoélQuAaeiiuUAaO°eCoi aoleo A

y A Soib radistbire meter
3 eo0eOuAeii tUAaO°eCoi aoleoOA
y A @hiiophyl meteb(@PKaNnica Minaliial Caphn
y A a@hioréphyll fluorometer (Pocket PEA, Hansa
King Lynn, Norfglk, UK
v Addw@A E6 A6aOuOAaxeg UAEE
800\ Ethanol
Anthrone
7260\ Sulfuric acid
oW Sulfosalicylic acid
Glacial acetic acid
Acid ninhydrin
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Toluene
4 e0ée00 TUUA&aO° AaxnédcayAhaoce
AanUeUAcaeoEyYyAaséni °O0-eaAéeE ald- A
VAAaos T EC0OA-6A6a000OAxeg UAEE
Dimethyl suliiigO
Acidic methanol
5 eo0éel0u TuUAaA0° AaxieéedaydRoacs é C

yA6caeA-TEAOUAGAACOEOOT Ulaleel 66

yAagci Eé o Onca® Xisihie SieQrapseaonhdtar, Elnité
Products & Instrumeints, Inc

yAagcéi Ee o O RS ASpecrdpliodnidtao) A ¢ E
Shimadzeientific Instruments, Japan

10 mM Potassium phoshidt® buffer

50 mM Potassium phosihidt® buffer

LW Polyvipglypyrrolid@vie

13 mM Methionine

75 UM Nitroblue teipd2plium

2 uM Riboflavin

15 mM Hydrogen peroxide

15 mM Hydrogen peroxide

05 mM Ascorbic acid

6e0éeOu TuUUAaO° AmxiiéeocayAacecCoi

Verner caliper

yvAagéT EEOCEUCCOI UOA
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Fv/FR)ee Pdkformance index (Pi)
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Aaiy Used 66800 6yaskEsdda e,
EUEAT EO-U@océcéeacCcoyeal AoU yRaci
VEaAG6T yOoUadbald- Ax=BEBA6@CRAAG DAL
@6 caoAUoOALHE DD ADCDH Gai 08N 1A G (b VR E-

~ ~ N ~ P A

Oz ¢
O1 1A @b &€ Aee- EAT - AOUO- UA-6e a4
AUGAR-6 BEO @A G AP EETCH eed BAT - O- U

Polyethylene glycol (FE® BA0@) C
EuOAGla @Dl 8@a 6 ONPING.2 6 AR B EE U
EuoOARa @Bl 2@a o NPINDGD G AR AES A
5% (w/v) PEG6000
EuOA®addai 2dabtdo ONPINDGD G AR AE S @
10% (w/v) PEG6000
EuoOAMa @Dl 2@a 00 ONPINDGD € & B AE & &
15% (w/v) PEG6000
EuOA®a @Dl 2@a 80 ONPINDD & &R Al & &
20% (w/v) PEG6000
UCo0O-UAR 0B @Eéd 2afCleadAad\a &w A
U el A05¢8IAE a8 P s AVEDAMQjtabhayh & \daatdiEy, i
A U é 06 & 0 sabdd dyéies diycol (PEGGDER 6 &0pFN - 4 A -
1015A 26% W) 4 283 O B C 6 i Byeld 64eoncA aa- CEA
O- UA- 6 & AUA @k &)/ ansi 6w 187 16, 18 2004
27,30, 3338642, A48 0 U (18RO EGE IYyARB ¢ 1 é + /
1A-0UanéeodUcaoRAA s &R EFREY G &
A @ PPdifermance index (Pi)
e00A-6Uanéed@Ud ao R A qisA anplidudeE A 1
modulation fluorome€ek (PAMeibizaNmle &ngbA v @ é y 417 & & 0
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A Magimum quantum yield of PSII photo€herhidByekkolaipaRnO:a
A6 ai Uoald ledbdlipl 808 6yRop ¢ 1 A1 - a0 A6 ay Aeeo
Aé E @SN @4 CReattCddmidet & ( - A U & aDak fedd 6 O
cig T A Ae- 206 CEAI120dtEs'y VR &y @ Ged A O
e 0 Bfédctivé quantum yiglghofteGhemide$I( - Leadlip holderU
&€ 40 R AéEUa a afvmdbémicakduehChingtgicteinioah - 6
quenching AqbBéctron transport rabeq BEIR)aGA®eiah (ZBDS5E U 6 C
gP = ( Fnfrs)/( FRO)
aN = [( Fnfs )/( FRo)}
ETR = yield x P®Xeaf

yagci

Fm =A-06aauiiyaeyl Ul éeuEeuldOd
yagcéci Al - Resimuanifldorescdnéel € G E

M = A-6aeaiiyaeyl Ul °O0Ccoéu
(Mnimum fluorescence in luminated leaves)

Fs =A-6a a0 Tiy@oeyA BebhdmsE-e5000HhA
state fluorescence)

PPF =A & 6 a,\juRolP&Bné E

hleaf=¢ 0 Oé ~ ¢ UAT EAé EgRactinrA Aa n @ U
of incident light absorb&dbflead y @ -6 Ao U |
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a (@acao A6 a 30 el ENRi2a g1 UAOUAG &4 DOas
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a6 dae éaAdbadoean O\ A
Day(s) énNeéKk I 6K thlonophy] fllieréstence, K\Fmis |
(A - é°$HS &0 ¢ a
Treatment (S)
Control 5% (W/V)  10% (W/V) 15% (W 20% (W/V)
PEG6000 PEG6000 PEG6000 PEG6000
0 0.805x0.0C 0.805+0.0C 0.804+0.00: 0.804+0.00 0.805+0.00¢
3 0.799£0.0C 0.796+0.0C 0.785x0.00° 0.8+0.004¢ 0.012+0.001
6 0.785x0.0C 0.794+0.00 0.79+0.005 0.643+0.09 0.014+0.001
9 0.808+0.0(C 0.823+0.00 0.814+0.00: 0.56+0.12f 0.016+0.00zZ
12 0.807£0.0C 0.823+0.00 0.802%+0.00¢ 0.765+0.02 0.032+0.007
15 0.803+0.0C 0.806+0.00 0.803x0.00: 0.688+0.09 0
18 0.815x0.0C 0.813+0.0C 0.818x0.00: 0 0
21 0.781x0.0C 0.797+0.00 0.813+0.00: 0 0
24 0.786+0.0(C 0.807+0.0C 0.812+0.00: 0 0
27 0.822+0.0( 0.824+0.0C 0.828+0.00: 0 0
30 0.804+0.0( 0.811+0.0C 0.817+0.00: 0 0
33 0.823+0.0( 0.798+0.01 0.817+0.00: 0 0
36 0.826+0.0C 0.82+0.00¢ 0.815%0.00 0 0
39 0.819+0.0( 0.812+0.0C 0.817+0.00: 0 0
42 0.8+£0.002 0.792+0.0C 0.815+0.00: 0 0
45 0.817+0.0C 0.806+0.0C 0.803+0.00¢ 0 0
48 0.811+0.0C 0.798+0.00 0.768x0.01 0 0
51 0.805+0.0( 0.795+0.00 0.522+0.13: 0 0
tOoeT 0Aéaadceéeor oEAaeéid aeéEOééﬁaaé@é
yUaoa uw@m%&ésémmdaﬁmamﬂmwm@&ééé
A-0Aeé o cclmdardagréd)es ¢ 1 U
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Treatment (s)
Control 5% (W /V) 10% (WN 15% (WA 20% (W/V
PE&DOO PE&DOO PE&IOO PE&DOO
0 2.674+0.1 2.674+0.13 2.674+0.13 2.538+0.1( 2.674+0.13!
3 2.38+0.1C 2.748+0.15 2.033%0.1¢ 2.232+0.13 0.00003+0.0(
6 1.406+0.1 2.235+0.15 2.097%+0.1¢ 1.086=%0.2f 0.00003+0.0(
9 2.552+0.0 3.047+£0.18 2.798+0.19 1.024+0.3¢ 0.00004+0.0(
12 1.886+0.1 3.112+0.13 2.619+0.36 2.373+0.4: 0.001+0.00(
15 2.814+0.1 3.075+0.21 3.957+0.20 1.739+0.3¢ 0
18 3.732+0.1 2.325+0.20 3.624+0.27 0 0
21 2.041+0.2 1.998+0.23 3.121+0.08 0 0
24 2.203x0.1 2.105x0.16 3.434+0.15 0 0
27 5.169+0.3 4.13+0.24t 5.176x0.25 0 0
30 3.18+0.0¢ 2.639+0.18 3.516+0.23 0 0
33 4.413+0.1 2.023+0.38 3.767%0.2°¢ 0 0
36 4.459+0.2 2.741+0.26 3.235+0.37 0 0
39 5.039+0.3 2.913+x0.24 4.777%0.27 0 0
42 3.775+x0.1 2.019+0.16 3.769%0.28 0 0
45 3.514+0.1 2.194+0.2¢ 2.361+0.38 0 0
48 3.692+0.: 1.653+0.3¢ 1.621+0.39 0 0
51 4.216+0.3 1.985%0.23 1.524+0.51 0 0
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Treatment (s)
Control 5% (W/V)  10% (W/V)  15% (W/V)  20% (W/V)
PE&DOO PE&IOO PE&DOO PEGDOO

0 19.9+0.547 19.888+0.31 19.888+0.38 19.9+0.541: 19.9+0.541:

3 22.063+0.6: 21.1+0.69¢ 17.638+1.2¢ 15.638+1.27 9.15%+1.015:

6 17.713+2.4 21.237+0.61 20.35+0.724 16.8+0.534] 8.513+0.86¢

9 21.15+0.50 21.325+0.2° 21.075%0.66 15.288+1.37 4.825+0.71¢

12 22.988+0.3: 21.738+0.7 21.55+0.81z 11.65%1.26z 2.825+0.94¢

15 23.163+0.z 22.012+0.4. 20.875+1.09 16.725%1.14 0

18 27.063+0.8° 19.238+0.7 19.975+0.75 0 0

21 28.412+0.8. 20.738+0.8 22.225+1.07 0 0

24 28.025+0.4 19.138%+1.3. 22.725%0.61 0 0

27 28.138+0.6! 22.287+0.81 25.413+0.71 0 0

30 26.063+0.4. 21.425+0.5° 21.225+0.64 0 0

33 26.737+0.7' 17.9+0.99: 19.4+0.74a 0 0

36 26.663+0.6: 19.013+1.0 22.125+1.06 0 0

39 24.787+0.4 19.813x0.61 22.888+0.58 0 0

42 27.475+0.5' 20.188+0.6. 22.275+1.26 0 0

45 26.412+0.7° 19.088+0.5 19.675+1.23 0 0

48 27.575+0.4' 16.013+0.8 18.863+1.11 0 0

51 26.45+0.73 16.037+0.8° 18.05+2.984 0 0
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yUaoa LDyuﬁldcéalfhé-sé aveud @d pd re@oR@BRG e C¢
A-6Ae o echamdardgird)es ¢ 1 U



~ A~ > A~

@o A & ADHEGH afAEMEH §U sABA B VoE
i 00 UA DHEPAG 8aA0 UIAR E6 Uafnéeddud a
(Chlorophyll fluorescencR TFE/Bm)UA - 6@ a4l °y U7 &
EOAY A6 B0+ &A0c0RAD6Eaa]l °
6 4 AeiRFADAABAO-G0Eyagcl y @aB@AE&EUE
O- UA-0¢eadal °gda e ABESD o:atBeaad a |
a & ;e6F/Fina “AMRAAGD- 0 Ey agéil yBad@AGEUDY
A-6eaal °y U8 abas i/ B0 -6 BnEhe & dh A&
26 aPVIFN& 6 AGAO- 6 BaGAD- addIaAEA R K F i €
aal20Uaca0& @bad B A HESBR o B0RA 44 o
oFlFaA - A O A G5~ 0URAY- a0gecéai ayl @ @yalua s E &6 6 &
a‘l °y U7 & o&tazboas BN Bifinalind.- é sotaihalsa il 55 A06E a8
vemea - A O A G5~ 0UEAy- a0gecai ayl @ @yalus ) &6 6 &
aal °y U7 aoécaboasaEON- Bl ésdia Feldhisd 3 HE @
A FviFina - A O A GO+ 6UEAY- a0eecal a4yl @ @y 308 BdbaE ot - 52
& MHEJDe 6 alyaha B Ma A)a &6 & °

AUepWgoad O- UA - oeeaaaélmnl@ﬂ?ﬁé@d\cwﬁﬁf
A6 @QW@-U6 & o&ad - 300 -a Ao E-E OB E HASIGA
D6 ERXOBIOUVA- 6edal "§8bedE FBAELD- 4 0
AedaltpAadaTdrka® Dt A0 @6 A DEIACHAAD- 2
4 0 UA e 6eaaydlaa@En cOE 5 AAURCEBYC A As 6@ @ mad »

A & 0 EyelaasoesiCE A BHEROR- 0aa0yEhaE Gslla DaReo & °
VRO CAAErBU6 AP Dy OTWD 6 a BAaodlRoED A & (&)
Uoade CARODDHITOUBEcdaOal " FAUARDE Ve & O-
DHEGD 6 a 1ha & Aa FWRNRD ¢ 2188 BAIO AP g T
AeUAuail a-RODHUOAc CeBAal JHTHREDD T (
A @i & DHEEDR beadpaha & Aa DARNG & A O AXG-AEG a
K-¢aal °yUT ae0acAdBRCEL O- G @ LA e vapayelsm &

A &- E A BHESR-0sabaAeacdsA T dRpd &\ © D) GEd< 4

Q. Q»

%’“




6«

v @0 WA W e & al °&ada &mE AERoD- o580y WA G:
1:aahAaaaesac

AUdRU@6E O- UA- 6eédéadeimriadd 9o
AOAO-0EYVy a@ddEd-ad6 adAddenad BadAOEDd
A e 6 a yehas el A EAETD- el Dok 4 Faked & °
20 a®E 0.99520y0U G/lh g @daG- @dDa G A VA ED AR &6 &
Uode CRODDHOOBeveBal A aDE Dt i O-
DHEGDe 6 a1ysAa 3 AAa &aFi 600 ByosAa@itacH @ ©a @
A e 0 a yehaadoaaiteE 00 UA - 6 & & & 18 e & 1A dedi G @6
DHEGDe 6 a1a A -a 8\ A -5ra/FEnd & °A OAao&,BoEEé,/ S-Yo ol k- I-YA
ad0- a0 UAa A o AABHEEGON 580 DRIOEAAY e 55 ¢
& d)bIE(Zbe 6 aly'ﬁAa eaﬁ(\a Mchaan ‘A OAmT,&JEEQ' Decais

¢ MHECDe 6 413 A 4 A & ¢l Fani® & 0.99U-80s ¢G- YU 6 &
A-6eaal °y Ud ada iz A BHEaos -6 0niEhe & A
&eo64a°

AlaRU@ed® O- UA- 6 & & & Id ®pliF@ao ¢ @
VRO CAAFr U6 ABOAODCWEY Ao ¢ 1 & DB&VA 0 (
Ta4-0Ea06(RDABDCOAOD & & & seyaBrasAoECABEN Cas
& MHEJDE 0 413 A 4 A A FERME & A O AD s AROFaaE0E¢ &)
a0 UAe @&adAanaaiA0mHoeM a1 ° & dA ame At s d-
DHEQDe 6 alysia s Ma DarRee & © 4.08 A6 AD DA Q-Ca
AOUEUOCAe UA #addaEad 0 Ead Phaway Ao o 6
vy U1 &6 ¢ @06& &b i O AUBAEEAGR - AALEh&E @#® DA a0
AFRvFna ~-AOAO-G6EVagcél oo alDIBEA- GA 2
y U1 abé@béééé@raﬁﬂmrﬁ%"" Y "ajéaeéé

ws ve Vs Ve ~,

A @i aIDHE@heL«bea]yﬁAa aa/-So(a da BE)a A7 U



6!

0.9 -
0.8 ” oo L T
0.7
0.6
0.5
0.4
0.3
0.2

Chlorophyll Fluorescence (Fv/Fm)

0.1

Day (s)

0 3 6 9 12

= 0 .M DHECD [ Drought+0 pMDHECD [J Drought+1 pMDHECD [Drought + 1.5 ytM DHECD

a6 R UBNMAO AU A DHEMPAG BaA0 UIAA E6Uanéd o
Chlorophyll fluorescendel, Bm JJA- 6 ¢ 44l °y Ul &

10oeiT 0Aéeaaoeotr oEAAeUUAO@-EAaG6aDD
O - éDauéndclaon 3 sge et (DMRB)Y & i OFOaN HFEA € C 6 A
Ae o6 a A &taddprd eerary 7 U

i 00 UA ®ME@pAGFadainanédpEes E O- UA- 0 & 2
aoaAO-ééééﬁA& E

EOAYaAo6 @3B0t &aA0e0AQ6Eaal °y
6 48 efily RWOCAAEG BWO AWY Dyt BCIEDG -3 AJ0AW AV
6 AARABGCEAO (ROADCHAOD BaBE xPDB&ED C |
A &- E A RREDOR- cabiilaea0dia P &0 & 465 BOAR Ap &
vy @26 aUAaGEIO0 AsDReHE§ KRG D EGXOFH A0 A o1
A-6eaal °y U8 ada iz A BHbais- oeﬁ@@&)eaé}a&aalao

~ A A
N

®6 4Py R AGMAIGFOB WO Ap Dt BCIHID-45 o,
ARABEGOGEAO (RDADHCOAOD Fa & B xepaliDaniHE AZBIY
a O- DHECDR @ &1 A -4 AR R 8% A 6 A-a0aH B oy AQ - £



6

Ae 6 a VeRABMACEE 6% UA- 6 & & &8 By & 1A et & D6
DHEGDe 6 a .54 &4 4 A 4 BB a6 8A°0 A (a0 E-E6 A O - L
Ae 6 a yeRaaBaACEE 60h UA - 6 & & & 16 By B 1A 2061 & D6
DHEGDe 6 aiﬁ&aa&& P & 6 @@ﬁz@éﬁ@%%fbﬁéé&@ °
A e 6 a yelashaan @A GAESR -osatyBha édls 4)a a0 4 °
AUepload O- UA - 6 &sadblaeriflaainRie-400
FOAEGQAGDAaD A HNADERGEGCA U7 4ac
& &4 A &eh EAeBﬁm Aol -a A -PE &6 AOA O d A
AeBAnd - adAAOPE K Adé adE 66AdA &AE O«
A @i émE@maL(beaﬁ/ﬁAa B2Ms Die&eB0. N EDHWAGE o
A 0 U Ea DA% @-AaecaUslaesoraoy FRAGa 60 (REDEBOGUO A 0 ¢ &2
y U7 40 ¢ @ 0&éadlhe -4 A BMESAR - 5AH Beacda @ A a0
PRA-AOAO-GEEGOAO- BAA@GHELEAL 102 WA & @& (
A 6 a yehaaBoeaACEACBIMERICR- caaay e sodkA Pl ek °
Ao Oy B UKAWE D @ &6 U A@EIH--bA-a0aU Al
a0-a0UAad&ykaaEEBeecdadaf-oika B 0 4
VRO ¢ aAAE @6 AW-BdACHDD & 10°A0HIS b E i d
5 6 - pHEGDE 6 aljEhs AMEEA G &6 (RD.A5 Co Aol @
AUdpWeoad O- UA- 6 &adbleif)aaidie-400
Jagély aarEioe GplfdsEfiia e adECADT
EéAAafBBADHEGDE 6 a3 A aRA PEEEEBOAS &) B
y @0 yaﬂaaymﬁawéuﬂémS%Eﬁém@E@k
(RO.0E)- UA- 6 e aal °eyalhl ssicECABBIERRN0 6 500 A8 %
1.5 4 a A 4 RE&er0. B G y0U G o5& - 320 -3 4)0AB A
FéAAEABOEA O UBRODBDC WA @GBS R§ O 4 ¢
& 4 A &f E A BHESOR-0ca0H RE05A PG eR 0.6 & WR S
yvawdAoyYeadAe UA (RO0E)- VR D8 Eaé CHAG
Eé&A A &efEARAERDD: GianGicacdsh a P éeik° Ao D
083 @P-0 Vawéci yooallrapspi0OAedaan &




5

A & 0 a yeRaaboasf(EEACRIMIERNR - 05AGH BE-20dbA Pled dek °
A6 Q. @CAde ¢O - yUdo-a6kAacal ° & &4 & o KB® it O-
DHEGDe 6 a1ysia saMaaladebd s Bd® Co Aol GO Eé

AUaBU@®s66 O- UA- oeeaaaél@nyéséc“naaﬁ&em
vy 0C§IT - 6
& XBoOFD - UA- 6 e aal °&dA &k ABHERD 6500 e
y A-1&8\a Aa aPieed®esE0.85608D0y80-Cila 0 Gay @®a @
Aeéa yé&ééﬁeﬁﬂé 6 B & 6 UBGOR)G UAD-TO@ G ERdE ¥ ¢
A e 6 a yelasbcassi ERAGRES R -oalyEAG adls Pk Gdél °
A OguU@U6 Vv awscéiydoakMmbBUEnRED Ae-bARS
D6 ERBRXOB)OUVA- 6edal °§gd@dammoE FRHAELD- a4 0
Aeoaphadlacdlaed AOAO-06EEOCAO- UA- 06 e
6 aB@AEO- UA- 6 ¢ a &la%BixeliEAdARiDs ad-Us
yAl1lmAaBlaaaseds®© a8 A ADADA D & & D @OV
A-6eaal °yUe a@m@@émmaﬁmmﬁc
20 4aPiaaal@rEO0-yENS-a0kAAE0 °§ Hb&dE MEG
a O - BHECDR ¢ a1y5ha 8 AE d)a BEa Al




61

Performance index (Pi)

] 0 uYMDHECD [ Drought +0 ytMDHECD [J Drought + 1 uMDHECD [] Drought + 1.5 pM DHECD

a6 R UnE WU A ®dE@pAGRadatnanddmEék E O- UA -

aal cyUi aocaocaAd-éao0en.

10oetT o0Aéaaceol oEAAeUUADG-EA&a6aD06
O- Dagnkcaon 3 s Mul t @dpd & OrOaRNGEE ¢ C6é A1
Ae 6 a A ¢Statdard eerary 7 U

afn 00 UA &dEmpAK-SaROHRBHEBR-AD AE-Ade 341 °

Aa:e- E

EOAY A6 83000éed & AD-2 0 A)-06 a&aasal & AyED 1
aoA-0Aeoay AoE@-AG EJAIFEIRVEAAZEDAIDARE
EABAEABOEAO (ROADCHUAODPaEE xGHODDE ™D C

A &- E A BHESOR- 65a8H B 208%6A 48 6 & ° aoA-0A

116 -6 y & p&d -y ao- aafm@fmmﬁ@%m@q
(ROO5H - UA - 0 e & al ceyalhl asncECARBIERR0 6 5500

1maalhaaaseds® a 4.88-@d-Ac 6yas) AAaoaayesho A
aoUAe ééééyé%ﬁijﬁ GOE AURE0EDE Ao Ta Bé A é) 3]
A é 0 a yelaaboasiEEABRERNGS - 65a b BcacdeA 4 B 26 & °



6!

T EAUY B.09¢@-A0+ GUAAGT O pdcall° AR i O
A-0Ea0(ROADCOAOD @D & B sepaBiEsAcECABENCAA
& MHECDe 60 alysha ;A a aA)a eed & ° aoA-O-Ak o6 a
-6eaalcyleandopAadeaalAgdaeamda
Az E A BHESGE- 63a070R 200A 4 B a0 &i°E A B 6JAR G A
1.0y @- 6 G-awk - oyezeosal UCAyEAR &b AZBHERIDD- - K
Ae 6 alEha aMaalace ad .65 CoAol JOEEé x 6

AUeplgoa O- UA- 6 &@asienEU addE&o A
AUaOaATy 86 0y ¥ G V&G ¢yazhn-a30600 A e Eshde a0y
Uodeée CRODHOOBevedal A adE Dt i O-
DHEabééalga&aama@aeéw a0 A-0R20AY A
@6 ¢ aa-a@-akbadsbeAs vyefsad & GEBARD E Méed

a O0-BHEQDR ® & y50a & ha Aa xe64a° a01,®4-|er'

yO@-0 Vag@d§ B adE-asdaBEdechBBiAEs
(RO.0S)- UA- 6eaal eyaufm&noEm%T@G"
laaalAaaaaeoarc a B¢ @-A® GBI PEH AR &8
a0- a0UAéaa a&pRAisAs0@mEEA ° & dA &K Ada it 3
& MHECDe 6 aysha a4 a)a =64 ° a4 01839 @A 6 6 a4
Vagch-ywh-adAd )l ° yelai daedicBIA ¢ 6 ©a a b b
A e 6 a yeRasAcaaatEEa00NES e W tiéA a AAa Baed a °
AT EAU 69&8E6AG-OPYALAHID ATUAHB é&d E O ¢
A @i & BHEEDR b &bEha aaMa d)a &6 & °

AUusnWaoad O- UA- 6 &a@sbila> EU 18 @ A6 @ Ac
AUaOaErg 6 0y Y G UA 6 ¢y azhd-a306Aa A)aEd @k de 20y
Uoae CqROND) YO Eesddal *§ A RDE Déeid &4 O-
DHEGDe 6 414 A 4 A EE 089 O WO & A @D AEL -0
Aeoaydadadbokao UEEG VA T6BGAERE * ¢
A & 6 a yeRaadaaaCEE A BMEROR- caadytiia @ala A)a se6 & °

AN A

yAOae AT BTG E ald64 §yiasusa (BMacaEHRG A

I D T




7

T4-0Ea06(RDADCOAOD @D & & sepaBREsAECAGENCa3
&€ DBHEQDe 6 Al AadAaB 6 AU V8AARDAE A
yooa WMo weaal cgdi@mB@ooabdabhodoPhle
EeéémnEAm-ffEéiﬂ)boaadyﬁAam%&aJaaeoa° ao.

AT EAU WNAH@-AAA -GCalpAAidiegadial WASIS s O
A @i a DHEED: b &G AER A &0 .65 Co Aol
AUaBU@&e66 O- UA- 0 ca&mA el acnk-amn

Ay A

AT EAUa®EBP - A6 © B @00 yado-55 0% 0a @FEBR G gl
a6 Uo aé(Ra0KD4d @ le °x 1o D10 & 64 @ cE3AGe i 8 000

DHEGDE 6 a1 A a B 5850 A D AROCAQPAG ORI E|
da-3a0- a@@é&@ﬁﬁﬁ@@\a""mmauﬂoéEaEb X
A & 0 a yeRaadaafCEEAOBMEROR- caadytiie @ala A)a e & °
yAAe AT EAU 34a@83RAOAD-d»Ea § DEIRAY D A
vy U7 &6 ¢ @o& &fe oA BAEAR A AGBEAMNE 6 A 06 3
AeoayAoae ABEA-UO ORANKA A28 RAYCDT @G
EAAEABEOEA S (RDAHCUAGCIOBEES RGO & ¢
A - EABHERR-6satyB G G A sa o A-6Ae6ay A
1.3 @- 6 G-alshAé-1 oyezanasl U ayalll asaobec ogEnac 6aulDd- G480(
(RO.OSP- UA- 6 e aal ° ¢ dibadEddrEdde g A
yAJééaﬁaAL'aaéaeé?ﬁAU aaAAOABAaEApab A
A e 6 a yelasdeesnERAGAERR -osatyBha éadNa dJB Bra B AT
19



30 4

SPAD value

0 3 6 9 12

= 0 pMDHECD [5 Drought + 0 uyM\DHECD [ Drought+ 1 uyMDHECD [J Drought + 1.5 uyM DHECD

a6 R UM AU A ®YEOACRRABG - EhADY Ade)E A U
O- UA-6éeaal °yuUi aocaoaAo

10oetT 0Aéaaceol OEAAeUUAQG-EA&a6aD6
O- Daendcan s Mul t @dpd & OrOaRNGEE ¢ 6 A1
Ae 6 a A ¢Statdard eerary 7 U

Ua 6 &6 G A esebhytintent)

EOAY A6 80 0éet & ADV-2 0 A)-06 é&aasal & AyED 1
aa 6 a 0 GlicdieaED AP G o 6 By BOA BA OB
FéAAEABEOEA O UBRODBDC WA BEEE R§ O 4 ¢
& 4 A &f E A BHERGR- 65803 Aca0HA) 3@ @ @ AN R105 Gh A6
Ad Q006 v a ed s cyacho-aaldioa e Boskde A AEn
DO EEXOEOMUVA- 6eaal °§ &b &dE PDBAELD- 40
Ae 6 alis AP AD & 6 YR 105 @ DF @6 Ao 209 dIC
AedAoaa-abaaebBoagay FDa®H CEABD & &
40C00¢abadatklkddiandaaa@r-aBA-ald o
Uadaoghia®ioz sllBg @E&ded Ao A AdIionecsssal U°Ayo Ul



I

E@éAA®RAEOEA O URIDBDcUAcIBGEE R § O 4 c
¢ a4 A &A E A DAECDe GafEkeacaA aUaiadaac0atVA e 1 aada
VRO CABETUO Ao awAdIi@nerEs sl UeAyslA &K b & ¢
Uo aé Cqroni) @ 6 B ezée @al- “agodlBAapiioarjaeiaaoCh:
DHEGDe 6 aia A -a 8k Ala30 aa 00 20pAT B Gabably B0 AP &
y @60a WO W ¢ a al °&gdA &k AZBiEaitd o580y Bl
1.5 4 a Alas & e aso(ROMs Co6 Aol @6 E

AUBR U666 O- UA- 6 ¢ 3854l &° eyl 65856¢ D
Axeil yaasc &eA O- 6 BDoycaaeac— ay@m&@ﬁ&@je&bEéﬁM
aal °y Ul 4o0& @6 & @A RHTAIek-& a6 G AGEA
aba 6 4 6 YA B0 & ABG Be6 AP @Qjﬂi&@j}é@t’)—éﬁ@ dalk
EGAAAEOEAO U MDSEOIBA c@e)Eaelx BB & ¢
& 4 8 & E A 2AED0R- oaady@am%édﬁ 4 a ylai-aaa
A O AyGae0¢E v @oac Ui Aao- U Fe-Gblatsi i A0 a0y eAaaa01 &°(
Ae o ayehad O BAENDS Giaoll/A -6 AlBasdaa s’
Al FygRDEEIBY OO A§DHY DEWD HVAD éJcEU]
(RO.0E)- UA- 6 e aal °eyalh ssfcECABHIERI0 6 500 A8 %
1.5 & a A alaaadsd oo aRAaadi aabaEie (b8es B -a0leAxall °
Ae o a yelaaBdrOiE A A6 A& &1 yeddafaRaOEmad a O -
DHEGDe 6 a1t A2 AAdaBD RO @f&@ma&cﬂ@cﬂ@mﬁ ﬁyaa(by
AOUUA- 6 & 3aal céyalhl asioECADBIERA 6 S
aRhaaadaeo&ao RA COAO] G6EExB 06

AUORU®66 O- UA- 6 ¢ 3854l & &8UR 65806¢ D
Axel das &8A O0- 0 EJ 6ycasesc ay@eommeabEéﬁlw
aal °y Ul 406& O a& DA REDITR-®H5 1Ly
aloa 6 a4 0 GA B0 & HBYF 46 A DIAHCHAERO-83007 0alk
EGAAERALOEAGC (RODHEWAO OB GEEE R § 06 4 ¢
& 4 A A E A PAECDS GaoyEeacaRoabaRs0 4 6 OVATael a a
Y ROCARFBUO AW Dy O -8 @\-8 H) a3 s E e




Uoadée CARODDITOUBEedEOal " FAUARDE W & O-
DHEGDe 6 a%a A -a 8\ Ala0 a4 0 s0pAT BT Baba iy B0 AP &
y@oaUAOUO- UA- 6aA&REY 8T & FRO®D O 4 & ¢
O- UA-6eaal °§ dA &dE ODREBD-oaadENA AL |
a A a alhzed03a6° A &6y ko a\o- vkl ° v U1
EEAADIBMA- 634l °gdladEABESHD 658000k
vy A-3880a- A ad 26 R ROE @ AP @466 Ao aBANICUD
yUT 40¢ @06 é aDea b A dRESBycAGyEE GE\G A)a =
Ta4-0Ea6 (DA COAOT BO6EExH OB
AldaRU@ed O- UA- 6 & 3 aldAe8Eio & 0o
Al yaaca&eA0-06 E@oy@&acaw%ﬁ@%ﬂﬂ@di@é
aal °yUT 40& O & DA RHEDITR-O5 6 ‘
A4 6aogAR-ADADRBE V agdi yeadadto U
O- UA-¢6eaal °§adh @ik DOHERD DHaGBA ARS
a A & albasd6aa0° G A @ar-oA D A D e & B 6y & hc-1ay08 cadoll
caBA®RBEA-0eaal °p BB é&ea & @dAEDD Gid UA
v A 13805 Ada ® & @ OFA @ - ei0ce a3 o- o eMcald °
Aeé6ayelad@drlBAAOe a4l *§ B &EDE Méed a O-
DHEQDe 6 a1ysAs MDD & @ YA @ a0 M0 TAG- 20 @
aal Oy D HdeDEPAB A aOEaA]l g8 ADE O
A @i 4 DHE&e (beaoyaA - a Ab-alb at 6aCaieci 458560 Ocdad
y @60a WO b e a al °&dA &k AZBiEaod 6580y Bsl @
1.5 aaRBASOEA O (RDASHECE 20N @0 Dé x5 OB




7.

3500 -
3000 -
2500 -
2000 -
1500 -
1000 -

500 -

Chlorophyll a content (ug/ g FW)

=]
'

" Day (s)

0 3 6 9 12

=] 0 u.MDHECD [E] Drought+ 0 pMDHECD [ Drought+1 pMDHECD [ Drought+1.5 uyM DHECD

46 R VB AQ aJ AUA@H%@D@&G %&GW@T&%@@@A&@

.....

tOoetT 0Aéadastéeol oEAaAeUUAG-EAAG6ADD
O- &aendcaon 2 s Mu | t®cpd & f Oroaindgisl ¢ 6 A1

Ae 6 a A &taldprd eerory 1

Ua 6 ao aickéraptitinters s °
EOAY aA 0808 @éei & AV WA - 6 263438l &2 AyEU 1
6 & 6 Apdiek d HoEee Gl 0@ d & 35 -a3IA-04)0
AEBABOEaAD (BODBDCUAGI@EEE R § OF 4 c
& i E A BHESGR- 6sata A a0fA)a 1D @ @ DR D@ A6
gYUR-U0  § & o@di ¢yazho-aaUaAE e BOB de A AIEA¢
E(R&O@O U A - 0520aBAl &° Gy 2B Aid GE AREIEDD - 4 0
e 6 alyaha ANV DD 2O DBt A® A © seéeBD 6YC B AGI?
aoUAe @adiandBeA0 BoeM a1 ° & dA afE AZes it @
DHEQDe 6 a4 %a A -a 8h AlBA30 28 0 SO0CAGR 10 & H18F B4 AP &
vy oe0a WMo Weaal *gdi aadE @b & &P ORR
O- UA-6eaal °§db @bk beHEad-cmndyd eaia

Q»

A
4 A
Q.

>o® To @ Tl
o o g



I

a A a alhsadoaao Qfp8anoa d A% @ews AYs ADBAdIICHaEsEal U°
Aeoaydadaediokao UEESG VA T6BRERE * ¢
Aeé 6 ayhad e fOEN BAEND: G & o A AlbAa0s800a0
Aael AHBo ey B0 AG-DFACHDD & 10AP W7 4 ¢
6 4béhEADAEDD Ganikacashn Aa et as Uoae C
(R0.05)

AUSR D@66 O- UA- 6 ¢ asaal b il 65866600
Aawl AWa 6 A @U6 A D¢ o5 BRa0alBERIAG
AABOEAO (RDADHCOAOD &a & B xepaliDanfiHE AZBIY
a O- BHEQDR @ & 18 A -4 8\ AaD s @ 0CKOR 0a86H AT S48 °
VO@-0 Vao@o q@wa&@m&@m&xﬂﬁﬁmwé@
(RO.08)- UA- 6 e aal °ceyalh ssAcECABHITERE0 6 5500 AL
1.5 4 aAdadaddBaer-addADedE yaocl ydo
D6 ERMOBOUA- 6644l °§ bk PREHELD- a o
Ae o alpAadAad o 0¥aehad A& EA -yAdsd
a0- aoUAad ay-EebaacOREaes-6 AD -1 a3 E&1x ¢
A e 6 a yeRad eafOE-A0 A0S 6aaciEia aah AJa 50 a4 @ 80°
A el UBdGE TP VU DBEBAE I § O AIVAP U7 4o
EAAEABEOEA O (RODDCHAODPaEE XGHDDE™D C
A - E A BHESR-osabaAeacdcd)a® @ @ ApeDad A6 &&
20§ @6 G-albk-i oyageoaal UeayalE 4 bt AZBHERDD - 20
Aeoalyshaaaiaddm O Ea o (RDAS COAOT TOEE x 6

AUORU®66 O- UA- 6 & 3854l & eyl 65856¢ D
Awi AHa 6 @A O- 0 ED 6ycadedd— ay 85 & aBORE0E
aal ° y UT 4 6 & O & & OARHIEIITk-6 45 BA YA A 56 Gl e
alba 6 a4 6 QoD @ RAF @S A DIBHCHICBO-A300A- 0alk
EGAARAEOEAO (RODB)COUAGIOBEEE R OD & c
& 4 A é&ed EA DAREIDe G aoyEeadcaA alaaadadooa0 e 1405
VROCEAAF BU6 AP DydCyEzE -4 d@\-d ) deu b E e




1t

Uoadée CARODDITOUBEedEOal " FAUARDE W & O-
DHEGDe 6 a1 A 5808838 4 6 @t A DADGREEA -y Geé
adal yUl aocDbdaOAao00Aad agdaamd B
A @i 4 DHEE: Weatydha & ALAD @ d D@ HEARD A O = &
y @ 60& UWARD Bhoecadol ¢° &y @A @a BAAe cvaeyakd ¢ & QUR ¢
Eé&AA&fE A BHESGR- 6catH B0 & @ D3BE Ha i
AOAO-06- YA g6 e & @b agidddaid E ABHERND-- 5 &
A e o alysia e Eiaay A7 O

700 -
600 -
500 -

400 -

300 - N

200 { |

1004 |

.

Chlorophyll b content (ug/g FW)

.

foa]

' Day (s)

0 3 6 9 12

= 0 uyMDHECD [E Drought+ 0 pMDHECD [ Drought + 1 y(MDHECD []Drought + 1.5 uyM DHECD

éé@Uﬂﬁﬂ@‘UAéﬁﬁ@&o MOUWW£NQMQ%mJ

.....

10oetT oAéaaceol oEAAeUUAQG-EA&a6aT6
O- eDauenacaon 3 s Mul t @pd & n OO ¢ 6 A1
Aeée o6 a A &&taddprd eerary 7 U
Ua 6 a6 OATBetalakioophsdleesntert)a
E6OAYxzAbda®Dav®& O- UA- 6 esaasdl asayEU 1
aloa 6 a6 GAhal adaEaed® O ddBad ¢yato-aaloA- oalk



EGAARABEOEAO (RODB)CUAGIOBEES RO & c
64 &ABDEBHESR-0A01 A 4 A Aad @6 DN B dmiHAdG-
Ad 04906 § & oo éyé@G%éL}é&ébmmmaﬁi
D6 ERXEB)OUVA- 6eaal °§8bedE IBAELD- a0
Aeé 6 anysha 2 AdaE aaGaEnab-adaérAOe-80 EQ oyAdmac 4 &
Aeoayerad@drlBAAOC A4l *§ QB ERDE Méed a O-
DHEGDe 6 413 A 4 & A\ add & GyantdadE8sErdly «Oi- Wo 6 a
A-6eaal °ylUe a8&E®DB 6RO RVIBEOVAY B O
y UT a6 ¢ @06& &80 i bo AUBKE AR - sAtsthe cdl & B 6
A el a ayaddededd A5La0AG ¢Q - YURPOLEDBAGOAUIS 6 ¢ & O - &
EABAEABOEA O (ROADCHAODPaEE xBDDE™D C
A - E A BHEDR- 6aa0y(A6- 0aaM-ad) ataan® sk /R A0 &
VO@-0Vaogci ydoalUReAdeDB A BRIy U
VAl AaBamacdas Roes CoAol 0o Eée x5 06
AUsRU®66 O- UA- 6 e ééééié?@ﬁﬁiééaooc@(
Azl 22806 RDIGDAHCY ahBOYBDOEBILAOLDEW
EaAEABEOEAD (ROADCOUAODPaEE xGDD&E ™D C |
A - E A BIAESA0R- 6aadii a2 A a8 @ @ 0°Ajedd eadaam e
y U630 -6 § a ool cyadho-aaliacaliiBCeAGeaUpARNaaa
& XBOMBEY - UA- 6 & aal °&dA &k AR 6500 UJE
vy A 18 A-alR 4h5681 sdoada® sl @ A0 E 0D aAA T A
A e 6 a yehaassentia A Ao (B14540 ¢ @ tacAasd -E&Acedi Aedo
DHEGDE 6 alp A a & A axd & GyaRdd6mP5 R als - YWD 6 a
-0eaal cylUe a48&EDBOE DS (RNIBEVAY BEE
y U1 & 6 ¢ 30 & & f O ABKESGR -p ARG édha a)a =6
A @l a i@ BEaAIs ¢O -yUs-a0leAz0a0 ° §y UT 4 ¢
EABAEABOEAO (ROADCHAODPaEE xGHODDE ™D C
A - E A BEGR®-csadH B0k ad G D cafl@B & &

<: ™



1

~

yO@-0Vagcil yodoaUAshaebE ARy Ue
yvA1lB AalBiaaeacmas RDas Co6A0T O6Ee x5 06

AUORU®66 O- UA-o06e ééééié?@ﬁﬁiﬁéaooc(ﬁ1
Aol 82506 RDGPDAHSCY aAhFOYHOBRLAODED
EAAEABEOEAD (ROADCUAODPaEE xGDD&E D C |
A a- E A BRESOR- caadd -2 A 515 & @ D°Ajedd aatiaas oL
y U680~ 6 y a ool cyadho-aaliacaliriBCeAReaUpARIaAE
& XBOMBEY - UA- 6 e aal °&dA &k AR 6500 e
vy A 1.530M-Al & eed ayA00680RF A6 A DFAH D 6
4a-30- anddedHyRadEDEPAIA o b Pa gk X
A e 0 a yelsaddnee- 0 DHERR WeadasA 4 A Aad aadt D &
a &Rad A a @.880mals ¢Q - yUuAo-aoleAacall ° § &8 &b E @0
T4a-0Ea06(RDABDCOAOGD @D & I seaBidsesicad®-caa
& OHEJDE 6 alyaha AR AA & GYaRPBARIGEE AW ¢ 1 § O
AOGUUA - oeaal cH A @aB OB 8 (ROAHOCAAOE
A-6eaal°yUe &ba&eb i BHEGE O & BzadcasiyAladac
26A&] 2480 cxl’lf PadYARADGEQAHZWBDEUO & DIy
EéAA&éh a OHEERE WaHEAG AMaE0AGH A U0 4 é (
(R0.05)

AUaR U@ O- UA- 6 & &&l106°3idieed ardO
A=l aaéadc @890 -Ad OyalimiOA@éiarss ®ah a 6 0 A ¢
AREABEOGEAO (RDADHCOAOD Fa & B xHADHEBA B-OK
ad 0-DHEQDE @ &13 A 4 & A)EAD & @ DAsed aMGA Gead B
AOUEG®OAE VAL @-&60 VALK -a6 A& 15 °OFEWIAS ¢
& 40 A kA eOHED batHaia AR A & GeiDbedE f\@ O
0.8 @- 6 § a oo cyazho-aalddaodalataAcee s i\lliEaad &
(RO.08)- UA- 6 & a al ceyalh fassAcaabbicainms éadosl) A &
14 &4 a A A aaGiEndd-adagr AeOHa0 EA Y G e 4 1y v @iU
EéAOORAABR-Beaal *gds &K FDESOOEDOL



Ié

Aeo ayeAaaoo@rOLEaé-AEJ eaal *§80 AcABOE 4O
DHEGDE 6 a1p A ad A3l 26 H 0 ceccB @ e a BAT-HADA
@oCcal- ae §d ek OEEDDOEDA 4 a Aa DA e

~

GORUDMAAT U

Total chlorophyll content (ug/gFW
S
g

0 - Day(s)
= 0 uMDHECD [E] Drought + 0 uMDHECD [ Drought+1 pMDHECD [ Drought+ 1.5 pyM DHECD
4 60 B U2 A UA@M@@M@@M@MMWEEQGO

93>‘t

10o0eT 0Aéadascoeoir oEAAUUAQOQ-EAA6ATD
O- agnkcazon 3 s Mul t @pd &
Aeé o6 a A &&taddprd eerary 7 U

Ua 6 ao OlEdhtanai@adndehti O °
EO6AY A6 300é&s & AdJ-& b A)-O6 e&aaadl é° iy Al -
aa 6 a6 OARaACA O+ G EDoOycaswac— ay8zanaaelaARoees

O- UA-6eaal °e)/aU0 &K BOHEEDO WA A Ad & a Y
aaaddaFacQpRaa NMAYDEOAY Oy DECPDaad
Aedavdad@dmhaaBn o UBGESBIC-0UAD-1 62R6EEAE] x°8

A é 0 a yeRaaoodaEREONEa e e iy 4 & A Dadad DA A



8l

aaoprRoe @aDRFAU6 Ay Dapidic E 655 B 0a B EIIAGKHY
T4-0Ea06(RDABDCOAOD @D & B sepaBndamdACIDE 43
& MBEJDe 6 A1A A 4 &R ADa® & @ O5A A & & @ AgE o 1
yo0a WMo Wbeaal °§dd A PORE & (B85 ORAA (
O-UA-¢6eaal *gdd &l HOHEADODaGBA AR
a A & alasedoaase OA Badod B agxEaEOE - YU aoeAacal °
Aesaydaoda@ha@ER 6 UBGOEIGC GURY- To@GERE »
Aeé 6 a yaRasoohassAERNEE e 0 At a A AaB@ & d DA A &
UT a0° {.Rg0@E-A0AYaCAIE TAYD@Dy aICAIE @ © € b A eeb
A afi 4 OHEQR b @tyah\a AARs 08 Ged 86 (Re.85% Co Aol
AU W6 O- UA- 6 é&&d alsAaaadnOAZRbE
UT &5 AOA DA & BaojcEiae-laieman OB Adé B @ A &

a0-a0UdeéoAiprAcBDHEARDEIHA aRAAAaDROD°
A A a aypald aAF@U0 A DIAGE azao-aaleroausaadiAGe
A 3e 4 B ECa0 AR, 0B - ELE Ax- 600204 & | ° &/ d)G M A B0k
a O - BHEWDE 6 &1y5Aa 3D D & @ DB B2 BB b a (OC

yagcéiy @m&l&ﬁoﬂ&m@&éﬁll},&ﬁip @2@65& of-N:Y
C"){’Jlé,ﬁ-éi y U1 asoacoddonsAsaDHmaht fartnah ¢ A A O |

a adbancra o QPR A mgg&unw@eo -y U - ao0eAz0a0N ©
Ae baydaod@EaER 0 UBGOEC 0UAD- TOBBEEE % ¢
A & 6 a yelaadodaERESHDNE 6e b a fysh s B Aa3D @ @ DDA /
a & Ja Qleda0ygurrals oOi- UG &A@ °éyalsi eanoAcad
T4-0Ea06(RDADCOAOD @D & & seyaBodamdACIDE 43
& OHECJDE 0 A1 A a A A)aBD @ DA A a&dd@.pgud -acdy°a o
V@6 aUAOUO- UA- é 4 a & A e DIEaedend é&a- G-
1544 aAaBaédaa@CBROT JOEE xd OB

AUdRUW@eodE O- UA- 6 ea&d é@d\ﬁ%éadb():A@oa
UT D3 AO0AO- 6 B2 6y @ACT a0 8 BARNE S B

~ ~

a0-ao0UAa 06 AieAeBHEGRGAGH A Dadadd°




8.

A a aaze0-UR GAOG - 6 HD 66 82861 Ay 0a S RARLE S FcipCh
U 406 ¢ o0& &daA mﬁé@%%@éﬁ%a@lﬁ&)@a &0
| 6 OARaA0AO+ @B CGABE - & @d AN IS
UA-0edal “gdd apkPaHEGOOapA Adda y
4 adbsaoca 0 GRA 4 A OA OF-GUEN -y A& E & 1y @6 BiTUA
ééééf)ﬁ[k’)aé--l%ééé‘l ° ¢ B D A ded @ORERI0UmAD @ A
VA1BAAB VadadDARaRDA OF-GAEA-yAseCEH 1V
Ae o ayeRaam@diOEhaA-Ab e 341 *§ 800 AcABOE L O!
DHEGDe 6 Ay A- aAN4A0 ato DARA A @D &BH- G KA -y cAHE
y UT 40 ¢ @oecaac0h aafoRDkiEains j cAnmdsasiEnada =6

AUaB U6 6 O- UA- 0 eeadsaol @ipidets aiDA B @
Ul 3A3AO0-0E V@dw&d § & 8deAealAd e A)a
a 0 Uéé 6 éﬁaﬁ é%%&&ﬁﬁé&é%éﬂé@aﬁéﬁé@

s AN TS

a
T
0a

O:C< podl

40 ¢ @o&adA @i DOHEaDR i AGEha DBD DA =6
a60AAaA0A0+ @ BDIGABE - & @d NS
UA -0eaal *gdd AmK POHEGO W atHAA A& A a
4 adbsaoca 0 GRA 4 A OA OF-GUEN -y A E & 1y °@yo BiTUA
a0 AB-Beaal °glbd adad gdEERB G & A
VA1BAAB VadadDARad @ OG-¢AS 0@eAE0 °
Ae o ayeRaacanbh-Alb ¢ 241 °§ 80 AchBOE 26!
DHEGDE 6 alit A 3 A A& 8 26 OB 54 @b G- GER-y cade?
yUT 40¢ @06 é a0 a aehdadEEadeynaytis GG Aa =

~

G6oRUBHAT U

m c>>°Oz
S o
g.)(
i
XS
&
é
d
El
=
: &
8
AT
> Q)
B
, BB
%

o O C<E D

Q»



8.

700 -
600 -
500 -

400 -

e

i

%

A

)

300 - .

200 A

Carotenoid content (ng/g FW)

100 -

FAd

0 3 6 9 12

=] 0 utMDHECD [ Drought + 0 uM DHECD [ Drought+1 pMDHECD [ Drought + 1.5 yMUDHECD

46 R U225 A0 AJU A ®HEIPAC- H8AD A GHOGE-BUOK - 6 &

Aa0cacaAd-ea06enAee- E

10oei1 0Aéaaoeéesor oEAAeUUAO@-EAa6aDO
O- eDauenacaon 2 s Mul t @pd & f OO ¢ 6 A1

6
A-o6Uaneéd gUs@hiomghdl dudréseenok, & a/Fm) °
EOAY A6 AaTAG@BERA U G4 &dleegetatye UA - (
- 034l cEOBDEDB@EED R fi FORECHEBENGHEEY
&0 4 Pv/Fia B & é A2 A Bethpa AL A 6208 @ - 6
O060&eBoyagéci y@doaUAOUO- UA-6eaal °y

- eDHEGDA -~ 6AR0Al s ARSI 0% 1 e(B0BBIR -6 O
-6eaal °yUil ao¢aa-ao0- poETBeeocsayyAA-aa
laaalAaadFeaa AOAOA6EAOUO- UA-6e3a4al

Aaxeilda-iaODHEGDHARA2MF-AU - ¢ 46 06 4

> O p>]

QO



8.

A U &Repiotduchive ¢ A1 A80&a®R Ue -6 O- UA- o &
Ae6ayAaoadEo A DHECHFRFa) BERDOY & O L
0.99, 08200 T - O O U & FHADI EHBTEOBH}EEQEB @ (A G-
RUAe 6 a A O A ordyEinRAGER AMAF-ad b AR56608 AIIC WD
vy U1 &6 ¢ @o&Aeasdaein Aae-UR/ DERYai-a68als00 O
DO ERXKBOVVA- 6eaal °yUT ao6¢@6¢ad- ao
DHECBh aAadaaaeda°® yagcéciy@oaUAOUD- |
da-4a0- anDHEMDY & R 41 MO B SFdBesO = E£0.980 Oy U
0.98 BBY - 6 A GEI-ORES-UEBGA?HE6 4 - R UAe 0
AOA O- 6 R Aeehdkin® @ A)-8dieoClUD Ea083-6 BG &) (¢
1.0y -6 AeinO- UA-6eaal°>yUTl 4a6¢ @06¢ 3
DHECHE B a A & aSesd@ - FaiDeed 0.90NGEEDy WS U 1 & -
aoWlloh OBEBAEMAR @A - R UA e 6 a ADBO- 6k
ABMR U e FIFinR @ & 410 L 0 4 a6 10 U Bidhie EE@ D a) o
(X005 agcé¢i y@oaUAoUO- UA-06eaal °yUT &

~

O- eDHEGDH® R U2bYi A7 U



Vegetative stage

Chlorophyll fluorescence (Fv/Fm)
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O6BBEOEA-0U4an é o6 oCoaoph@llAlusedhied Ey A
Growth pha: Day(s) Treatment (S)
Controh(d Droughti@  Droughtril
DHECD) DHECD)  DHECD)
Vegetative s 0 0.81+0.003a 0.817%+0.00z 0.818+0.0C
5 0.783+0.001i 0.789%0.00z 0.794+0.0C
10 0.802+0.002i 0.805x0.001 0.804+0.0C
15 0.783+0.001i 0.7861+0.00 0.791+0.0C
20 0.752+0.003i 0.777x£0.00% 0.769+0.0C
25 0.74+0.008a 0.757+0.00¢ 0.756+0.0C
30 0.799+0.003I 0.794+0.00: 0.8+0.002
35 0.789+0.003c¢ 0.794+0.00z 0.785+0.0C
Reproducti 40 0.794+0.0021 0.785+0.00: 0.793+0.0C
stage 41 0.8+0.002b  0.79+0.005: 0.788+0.0C
42 0.806+0.002; 0.805+0.001 0.802+0.0C
43 0.804+0.002]  0.8+0.001a 0.807%0.0C
44 0.793+0.0041 0.777+£0.00¢ 0.782+0.0C
45 0.794+0.006¢ 0.778%£0.00¢ 0.706+0.01
46 0.767+0.005i 0.778%£0.00z 0.762+0.0C
50 0.807+0.002; 0.807%£0.00<¢ 0.814+0.0C
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Performance index (Pi)
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Vegetative stage
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a0-aoUAesayAaoa

Growth phas Day(s) Treatment (s)
Controh(d Droughtf@  Droughtrifd
DHECD) DHECD) DHECD)
Vegetative s 0 2.109+0.127: 2.177+0.085 2.037+0.0¢
5 3.429+0.124: 4.193+0.24t 3.903%0.1¢
10 5.028+0.45a 5.163+0.375 5.481+0.2:
15 3.442+0.1821 3.843+0.192 3.874+0.2¢
20 1.627+0.139¢ 2.7594+0.153 2.174+0.1F
25 2.968+0.1741  3.17+0.226t 3.385+0.3-
30 6.695+0.363I 6.135+0.611 6.523+0.1
35 5.803+0.373i 5.495+0.354 4.953+0.57
Reproductiy 40 8.103+0.32b  6.353+0.423 7.197x0.4¢
stage 41 8.104+0.38b  6.621+0.477 7.302+0.54
42 9.748+0.485/ 8.237+0.53% 8.459+0.3
43 9.361+0.2471 8.619+0.38€ 8.092+0.7(
44 8.063+0.5561 4.813+0.327 5.022+0.3!
45 6.291+0.437I 6.013+0.548 1.5+0.22¢
46 6.557+0.5511 2.7581+0.46 3.041+0.2'
50 5.105+0.301i 5.909+0.628 6.799+0.3]
'00eT 0Aéaacedi OEAAEAUOOAOEDOCYI
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Vegetative stage
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Growth phas Day(s

Treatment (s)

Controhfd DHEC

Droughti@
DHECD)

Drought{lL DHEC

Vegetativest 0

883.255+63.6¢

777.523+42.3:

974.902+36.29

5 3213.102+217.; 2134.8+308.61 2702.548+112.¢

10 2682.046+429.( 3886.441+191.. 3532.532+113.¢

15 1909.929+112.t 2132.468+246.. 2262.557+151.C

20 1475.772+171.. 1203.824+92.1 2728.085+73.9¢

25 2032.149+153.; 2578.887+332. 1942.923+74.2!

30 1142.694+36.4 1652.349+69.1 2283.586+118.¢

35 2956.872+109." 3309.153+94.7 3662.717+199.€
Reproductiv 40 4581.309+113." 3737.2+325.11 4012.534+110.
stage 41 3888.481+215." 3359.872+98.1 4540.515+358.¢
42 3500.966+127. 2903.756+127.0 4784.862+278.¢

43 3015.421+210.¢ 3104.915+348.¢ 3717.845+287.1

44 4150.471+167.. 3995.587+219. 4576.101+48.2

45 3816.21+332.9 2676.52+370.3 3991.479+102.

46 3417.129+310.t 2419.61+184.6 2337.114+133.C

50 2071.111+112. 2478.786+164.. 1793.381+465.7

'00eiT 0Aéaaocedi oEAAeAUDOOAOEDGOCEYI
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Vegetative stage
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O6 40UE & 26 QUL EDxe U A - 6 & a aDHE@RHT caa00¢- @

ne 7 7 \ ~

Growth pha Day(s Treatment (s)
Controh¢d Droughti@ Droughirfl
DHECD) DHECD) DHECD)

Vegetatives 0 187.048+18.: 183.438+10.4 211.371+11.6
5 867.997+62.4 589.751+71.7 798.686x64.1
10 699.442+124.¢ 930.972+85.5 928.391+48.9
15  498.121+67.4 742.204159.7 546.099+26.2
20  432.303+16.8 385.35+26.3: 678.352+69.2
25  452.656%18.6 753.486+112. 477.091+14.8
30 243.417+£19.C 466.704+23.. 469.794+82.1
35 892.38+55.3¢ 612.324+41.C 743.974+48.9

Reproducti 40  511.452+31.6 394.603+156.¢ 373.288+45.6
stage 41  1026.967+97. 776.856+9.9! 1201.028+50.:
42 822.07+31.32 582.542+20.t 1212.314+81.¢

43 908.406+130.« 843.467+39.z 1132.56/+181.

44  927.027+66.2 677.433+209. 1162.937+103.

45 1044.617+181 640.033+74.C 1102.562+82.:

46  1106.795%85.1 849.773+135. 673.394+264.¢

50 794.068+106.  725.766+53.7 1452.912+116.
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Vegetative stage
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O6 218 &0 & 6 O Abae1EaCh- albAse ad°258e4AHEGDY T a O € & (
AeocayAaoaOE6Aeab6enAe- E

/

A

Growth pha Day(s Treatment (s)

Droughti@ Droughtr{d DHEC

Controh(d

DHECD)

DHECD)

Vegetativest 0

1060.337+84.9

1087.93+59.6C

1186.273+26.8¢

5 4081.099+265.: 2724.551+380.2 3501.234+172.8
10 3381.488+549.. 4817.413+276.. 4460.922+156.5
15 2478.596+224.« 2886.744+318.( 2808.656+175.7
20 1916.94+185.5 1589.174+117.. 3406.437+136.2
25 2472.676+152." 3332.373+439.0 2428.543+70.51
30 1388.427+25.9 2135.672+76.2 2753.38+196.5!
35 4159.549+159.f 3570.051+156.! 4479.73+158.61
Reproductiv 40 5140.639+38.8 4198.788+447.¢ 4369.086+213.1
stage 41 4915.447+286. 4139.267/+108.¢ 5789.716+398.8
42 4343.5617+149. 3486.298+148.. 5997.176+355.8
43 4025.802+483.5 3856.609+234.¢ 4850.412+457.7
44 5223.682+234.C 4642.264+483.! 5782.695+457.7.
45 4865.909+513.; 3388.54+460.8 5021.175+71.4¢
46 4400.2+419.8¢ 3276.981+238.{ 3129.946+263.9
50 3231.455+182.0 2717.38+158.3 3455.756+426.4.
100eT 0Aea4a06e6061 OEAAEAUOGAGEDOCY I
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Vegetative stage
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v Drought stress condition
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Growth pha: Day(s

Treatment (S)

Controh(d Droughtri@ Droughtrifl
DHECD) DHECD) DHECD)
Vegetatives 0 189.377+3.35 199.601+13.0 237.511+2.6
5 672.073£54.9( 440.729£57.5 531.151+38.!
10 593.234+99.4 808.65+67.84 808.498+42.
15 460.053+42.4¢{ 435.884+66.7 498.918+28.
20 321.541+28.5{ 290.449+22.5 517.797+13.
25 472.937+23.1° 630.349+£55.3 439.358+15.!
30 301.172+9.53 470.248+7.01 552.296+51..
35 572.78+14.74 712.832+34.2 683.153£35.
Reproductiy 40 932.301+£23.8( 595.696+37.0: 955.22+29.9
stage 41 817.421+63.4! 549.402+13.9 947.63+61.7
42 661.968+28.1: 449.444+11.1 889.5+62.8¢
43 629.799+48.4° 497.797+24.8 706.307%67 ..
44 736.221+59.2 554.702+166.¢ 892.175+35.
45 817.034+104.€ 556.847+76.1 795.651+23.
46 587.149+77.0¢ 432.102+82.3. 426.707+48.!
50 490.145+15.7 446.581+10.4 148.074+27..
'100eT 0Aéaacedit oEAAAUOOAOEDOCY
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Vegetative stage
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v Drought stress condition
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Growth pha Day(s Treatment (S)

Droughtri@ DHECI

Controh(@ DHEC] Droughtrifl

DHECD)

Vegetatives O

0.0007+0.0000:-

0.0006+0.0001:¢

0.0008+0.000

ePUWUdcans s

v A tsmiddarderror)

5 0.009+0.0002¢  0.0076+0.0003: 0.0083+0.000
10 0.0094+0.0005  0.0079+0.0007z  0.009:+0.000€
15 0.0059+0.0009  0.0039+0.0006: 0.0055+0.000
20 0.0093+0.0018  0.0085+0.0023: 0.0063+0.000
25 0.0067+0.001t  0.0089+0.0006f  0.006+0.000/
30 0.0064+0.0009  0.0065+0.0001t 0.0103+0.000
35 0.0055+0.0002  0.0059+0.0001t 0.0059+0.000
Reproducti 40 0.0077+0.0003  0.0089+0.0003t 0.0125+0.000
stage 41 0.0067+0.0001  0.0068+0.0003: 0.0079+0.000
42 0.0068+0.0002  0.0084+0.0003t 0.0085+0.000
43 0.0046+0.0002  0.0046+0.0002: 0.0095+0.000
44 0.0088+0.0004  0.0114+0.0005t 0.0154+0.001
45 0.0078+0.0011  0.0101+0.0009t 0.0103+0.000
46 0.0072+0.0003  0.0118+0.0018t 0.0119+0.001
50 0.007+0.0008:  0.0083+0.0012z  0.009+0.000¢
'00eT 0Aéaa0e0T OEAAG@AUOOAOEBOCE Y
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Vegetative stage

3 -
25
€
s 2
20
@
Z 15
=
w
]
—
= 1
N d
o |

Day (s
0 5 10 15 20 25 30 y ()

0uM DHECD B 1 uM DHECD

A6 RUMBAC AN Uo Aé OAkdet@@ada Oeadal AR §:
DHECD

10oeiT 0Aéeaaoestr oEAAeUUA@-EAaAG6aADD

O - &Teddo U a i o BEd 4 ¢ Lo Adhmddardeird)es ¢ 7 U

Reproductive stage W Drought stress condition
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O6BMOECGHIT Uo AjelBidaEcBceCA O6 & A aDHEGD
gocalb-aoUAeocayRaoalOE6Aeaoden
Growth pha:  Day(s) Treatment (S)
Controh(d Droughti@  Droughtrifl
DHECD) DHECD)  DHECD)
Vegetative s 0 0.257+0.043; 0.289+0.097 0.142+0.0z
5 0.488+0.01a 0.783x0.06¢ 0.71x0.06¢
10 1.211+0.1511 0.847+0.04: 1.343%0.1€
15 1.716+£0.176e 1.904+0.17] 1.552+0.11
20 1.494+0.088; 1.91+0.221| 1.828+0.1:
25 2.213£0.125i 2.161+0.24¢ 2.197+0.2%
30 2.523+0.224] 2.416+0.117 2.045+0.21
35 1.712+0.082i 2.404+0.50¢ 2.074+0.41
Reproducti 40 2.826+0.213i 3.067+0.183 3.86x0.63¢
stage 41 3.789+0.42b 3.858+0.58¢ 2.6+0.311
42 3.871+0.15b  3.073x0.1a 3.863+0.67
43 5.855%+1.367i 5.351+1.551 4.294+0.4z
44 6.087x1.725i 4.746x1.97% 4.532+1.51
45 6.526x1.77a 4.681x1.76¢ 5.281+0.3C
46 5.745+£0.992i 5.66x0.792i 5.204+1.2¢
50 6.161+£1.955: 5.137+1.57% 5.365x0.8:
'00eT 0Aéaa0e0T OEAAG@AUOOAOEBOCE Y
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Vegetative stage
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W Drought stress condition
Reproductive stage A Re watering
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OO0 ERAT B AT HAH- YAZ ak & pOHEGDYE 4 0O
docalb-aoUAeocayRAaoalOEoAeaocenAee- E
Growth pha: Day(s) Treatment (s)
Controh(d Droughti@  Droughtrifl
DHECD) DHECD)  DHECD)
Vegetative s 0 0.084+0.006i 0.085+0.00€ 0.073+0.0C
5 0.118+0.012i 0.143+0.01t 0.142+0.01
10 0.24+0.04a  0.237+0.01t 0.246+0.01
15 0.312+0.029: 0.332+0.045 0.329+0.01
20 0.3£0.021a 0.355+0.08¢ 0.382+0.02
25 0.449+0.053i 0.491+0.03¢ 0.469+0.04
30 0.73+0.044b  0.544+0.06€ 0.672+0.05
35 0.552+0.021i 0.813+0.12F 0.696+0.14
Reproductih 40 0.583+0.082i 0.87+0.052F 1.038+0.24
stage 41 1.144+0.2011 1.279+0.253 0.767+0.05
42 1.064+0.066;i 0.934+0.095 1.054+0.07
43 1.99+0.512a 1.894+0.80¢ 1.634%0.6C
44 2.754+0.943; 2.615+0.734 3.187+0.6€
45 3.125+1.385i 2.828+0.944 2.649+0.77
46 2.976x£0.984: 2.399+0.70€ 3.0297x0.8
50 2.181+0.18a 3.15+0.082f 3.527+0.11
00T 0Aéa4a0e07T 0OEAEAUOOGAOEGOCE VI

ePUdcanss
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Vegetative stage
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O6 16k E6MIapaaCoDE AD- YA d &b & pdHEGDUE 4 6
a0-ao0UAesayAhaoalbEocAéaocenAae- E
Growth phas Day(s Treatment (s)
Controh(d Droughti@ Droughtrifd
DHECD) DHECD) DHECD)
Vegetative st 0 26.517+0.091 26.683+0.11 26.533+0.1<
5 39+0.725a 39.840.542] 41.333+0.3¢
10 42.583+0.271 43.55+0.38¢ 44+0.365a
15 46+2a 46.333+£0.88 51.083+1.0¢
20 53+1.549b 52.117+1.26 54.5+£0.992
25 55.667+2.974 58.833+2.57. 60.167+1.32
30 60.833+1.4a 55.333+x0.42 72+1.549b
35 56.5x0.671a 63.833+1.01 63.833+1.64
Reproductiv = 40 66.833+3.145  74.5£0.7191 63.333+1.7€
stage 41 66.333+2.29: 67.833£0.74 68.167+2.07
42 67.833+2.482 74.5x0.719¢ 59.667+2.1¢€
43 66.333+£2.29f 56.333+4.50 62.833%£2.90
44 70.167+£2.663 72.167+3.31 66.667+2.3%
45 77+0.816a 75.5+£2.141: 74.917+2.3z

46 66.833+3.92€ 71.333+3.35 82.333+2.0Z
50 84.583+3.153 86.667/+0.42 71.5+1.784

l100eT 0Aéa4a0e6071 0OEAEGAUOOGAOE@OCE VI
ePUdcands Mul @b pa prOiRSES®2® Aelsdald e
v A tsmiddarderror)
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O 6 #7&dfative water coN@hti(FE O- UA- 6 & 4 ADHE@DU T & 6
docalb-aoUAeocayRaoaOE6AéaocenAe- E
Growth phase Day(s) Treatment (S)
Control Drought Drought
(Omvi DHECD (OmM DHECI (Irivi DHECI
Vegetative sti O 29.950+0.891a 46.768+3.028 31.904+0.519
5 20.2742.299a 41.081+5.761 27.926+2.427

10 26.479+4.830b 31.933+2.333 19.271+2.396
15 35.093+5.6a 36.576+0.965 40.399+1.354
20 28.527+0.92a  53.155+4.394 39.558+4.978
25 37.576+£3.829b 24.31+1.648a 34.825+4.785
30 30.491+3.505a 31.006+2.844 34.9+5.803a
35 33.719+1.757b 25.385+4.456 51.146+6.879

Reproductive 40 40.489+3.452a 37.643+2.422 51.101+5.149
stage 41 38.312+2.997a 46.09+1.374b 41.572+1.981
42 35.083+1.422a 41.131+0.697 46.278+3.055
43 29.345+3.586a 31.454+2.234 31.521+5.162
44 49.584+4.884bc 28.413+2.09a 41.703+3.475
45 31.71#5.087b  21.16+2.296a 50.347+6.020
46 35.077+1.125a 39.37+1.892b 40.009+4.991
50 40.149+3.351b 57.407+2.675 23.068+2.171

100eT 0Aeaa6eo6T OEAAEAUOGAGEDBOCY I

éePUdcan3ds Mul @b & pOoRSES %26 Aelald -
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O6 880 & 0 4 & ®ACBM &dCh- UICAG 605eCGi- 4 DHEGDMO i€ & 6
a0-ao0UAesayAaoabOEcAeaocenAese- E
Growth phe Day(s Treatment (s)
Controif® DHECI Droughtrid DHEC DroughtfA DHECD
Vegetativ. 0 10831.93+963.4 16981.213+917.  10314.141+831.2
stage 5 13485.576+139( 24605.235+171 29812.908+2270.1
10  38026.377+1759 32353.583+683. 36337.068+1320.(
15  50641.426+6742 52787.759+3495  42267.461+419.8:
20  43189.872+4111 39115.657+3170 41093.634+2156.
25  25590.211+1171 37569.653+789. 33454.987+1357.]
30  22624.047+923. 21731.843+1287 35523.651+1045.¢
35  44353.96+1835. 39743.114+2051 44221.273+1090.¢
Reproduct 40  53403.624+4417 53472.251+533. 68595.344+1374.F
stage 41  56469.458+2077 57031.451+891. 52552.304+1790.(
42  42108.09+1533.. 63722.419+3630 64618.259+3105.¢
43  32359.067+1071 50008.552+5881 43789.208+961.3
44  25566.409+1973 35399.642+446. 44787.477+839.0.
45  46409.481+499.t 32069.321+178¢ 61171.829+2528.%
46  55152.783+1916 78559.137+2257 70313.898+2153.7
50  40436.62+1708.0 46513.894+2115 55463.281+3826.¢
'00eT 0Aéaa0e0T OEAAG@AUOOAOEBOCE Y

éePUdcan3ds Mul @b & pOoRSES %26 Aelald -

v A e¢smiidardlerror)
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Vegetative stage
200 -

180
160 -
140 A
120 A
100 A
80 4
60 -

e d A

0pM DHECD & 1M DHECD

Proline content (pg/gFW)

=

Day (s)

46 B U4 8AG 806 0a R & &b Uvejetade O AO 628 EAGS
DHECD

l0oei 0Aéaadceois oEAAEUUAG-EAaAG6ADO
O - &0 0 a i 03 =EA 4 @ A ddiEdindir Oajrdy)

v Drought stress condition
Reproductive stage .
3000 - A Re-watering

2500
2000
1500

1000

Proline content (pg/gFW)

500 4

Day (s)

[] 0 pM DHECD ] Drought + 0 pM DHECD [ Drought + 1 pM DHECD

6 R U4BH G 86 Oa R & e URkprasl@@hiAsd O ea @l A
& DHE@S ¢ 4 O0- #abAH A Aa 6 a OE ¢

100éeiT 0Aéadaoéeslr oEAA@UUAG-EA4EO
O- atnkcaon 3 s Mul t Tpd &n OPER €
Aeé 6 a A Statdard)errsré 1 L

\m,
(N Q

0]
A1

& o



O608W0EGCAaADERR BB YO é PalHEMS 6 4 OAaaRA
EoAéaoéenAae- E
Growth pha:  Day(s) Treatment (S)
Control Drought Drought
(OvM DHECD (0nM DHECD (1M DHECD)
Vegetative s 0 22.45+t1.2a 23.755+2.03¢ 15.755+1.505a
5 17.221+4.995 12.214+2.23¢ 17.681+1.188hb
10 20.052+4.10¢ 52.518%3.04: 50.449+3.043b
15 37.713£11.65 35.769+3.30¢ 50.775+5.343b
20 25.158+2.69¢ 33.80443+3.4 46.79681+8.72
25 35.996+£6.37: 24.446+1.47: 46.05+2.08c
30 28.555+1.80¢ 50.257+3.19¢ 49.944+1.81b
35 158.116+18.9 148.436+2.9C 155.992+19.59¢
Reproductiy 40 124.886+11.9 145.352+16.1 149.717+7.936
stage 41 126.948+12.4, 141.06£9.56:  79.716+2.36a
42 166.053£11.9¢ 143.440+13.5 218.529+31.38¢
43 118.036+£7.60 535.406+83.1 1297.576+250.2
44 218.191+57.5. 2305.325%81.¢ 640.401+69.17:
45 62.746+£19.74 752.133+47.1° 803.621+116.74
46 11.505£3.55¢ 1319.433+330. 70.545+4.937b
50 435.088+14.9. 562.512+60.7 538.146+79.54«
'00eT 0Aéaa0e0T OEAAG@AUOOAOEBOCE Y

ePUdcands Mul @b pa prOiRSES®2E Aelald e

v A tsmiddarderror)
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v Drought stress condition
Reproductive stage
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06200 &6 4 6 Oai ahd aEyCE UWAU 1 64e°al aDBEFDO° 4 0
a0-ao0UAesayAaoabOEcAeaocenAese- E
Growth pha:  Day(s) Treatment (S)
Control Drought Drought
(0rM DHECD  (OnM DHECD (1M DHECD,
Vegetative s 0 1006.505+17.¢ 926.414+34.2 1082.334+35.4
5 644.112+130.1 753.866+122.¢ 512.271+77.1C
10 370.706x27.6' 349.196+70.3t 259.54+63.56:
15 139.233£83.5 495.031+72.1 358.773x60.64
20 269.283+53.4! 504.902+4.01 586.453+58.92
25 173.411+65.6. 341.449+50.8 337.256%62.5¢
30 697.629+77.11 758.527+90.7 678.06£60.26
35 176.494+19.0: 625.848+39.2¢ 807.541+52.37
Reproductiy 40 299.256+94.0° 372.234+35.3 559.263+66.3¢
stage 41 627.723+28.81 592.031#25.7 761.601+14.57
42 327.136+£35.3. 526.127+45.00 541.042+20.92
43 289.505+21.4 318.251+28.5 358.661+13.6:
44 439.238+4.66 432.387+5.58 77.687+25.96.
45 381.744+48.8 173.711+70.9 134.333+6.83
46 267.721+28.2° 190.377+34.4  144.912+6.06.
50 243.105£19.55  99.624+24.54 96.481+7.031

'00eT 0Aéaa0e0T OEAAG@AUOOAOEBOCE Y
ePUdcands Mul @d pa prOiRSES®2® Aeldald e
v A tsmiddarderror)
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Growth phaDay(

Treatment (S)

Controht@ DHE(Droughtr{d DHE(DroughtfIDHEC

0 0.013+0.000¢  0.01+0.001a 0.012+0.001
) 0.019+0.003 0.026%+0.006¢ 0.016+0.001
10 0.012+0.001  0.006+0.002i 0.005+0.000¢
15  0.027+0.000! 0.0264+0.001i 0.029+0.001
Vegetative s
20  0.021+0.000¢  0.028+0.0011 0.028+0.001
25 0.024+0.001  0.026+0.0011 0.026+0.001
30 0.01+0.001e  0.014+0.001} 0.015%0.000¢
35 0.027+0.001  0.026+0.001i 0.037+0.005
40 0.032+0.003  0.035+0.002I 0.027+0.001
41 0.021+0.001  0.033+0.003¢  0.027+0.001
42 0.011+0.001 0.011+0.001: 0.011+0.001
43 0.034+0.002  0.034%£0.004: 0.036+0.002
Reproductive
44 0.021+0.003  0.022+0.001:i 0.033+0.002
45  0.034+0.004 0.026+0.003i 0.035+0.002
46 0.018+0.001 0.027+0.000¢  0.029+0.001
50 0.013+0.001 0.015%+0.000:  0.018+0.001
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0628 d&a FCo6E S UM EQYT WA- G& ATPEGPEE & ©

a0-ao0UAesayAaoabOEcAeaocenAese- E

Treatments

Stage  Days

Control
(GnDHEC

Drought
(Grivi DHECL

Drought
(1M DHECI

Vegetativ 0

0.01+0.0C¢

0.027+0.00¢

0.052+0.01¢

stage 10

0.054+0.C

0.022+0.00¢<

0.027+0.00:

15

0.023+0.0

0.04+0.006l

0.038+0.00¢

30

0.017+0.0

0.025+0.00¢

0.019+0.00°

35

0.029+0.0

0.021+0.00<

0.05+0.003

Reproduct 40

0.022+0.0

0.055+0.00¢z

0.047+0.00:¢

stage 43

0.023+0.0

0.039+0.00¢

0.039+0.00:¢

45

0.049+0.0

0.049+0.001

0.046+0.00:

0.051+0.0

0.05+0.000z

0.05+0.000:

'00eT 0Aéaa0eol OEAA@AUOOGAOEBOCE Y
ePUWdcands Mul @6 pé ORGSRl ®6 Aeedal
v A tSmiddarderror)
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