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Effect of IAA and Kinetin application on plant characteristics and chlorophyll
fluorescence indices in rice seedlings under drought stress condition

Y . . Y. - Y AN .
S ol jar g Oldeswe HLi3| ) sain ¢ w}&bcﬁ@d\ﬁpsﬂb«m

o>

il s ol astla 5 LS Slio 1 ST el ¢Sl Jpul B slome J1ATAY (S 0!l .z § Olidosmo JLN . .y O p 9 o
JAF-YY (ENTN.Olpl (215 pole doxo S i Ll s s & ‘5\.&4;*5&\.5&:3’})15

Sla s ld 9 (s i oo Sy (Kin) (il 9 (TAA) ! il Joal S Ogosgn J1 2kl sgtie 4
IR s 33 555 e b 0L Sels” 20 41 1 ol o b 39556 ol 5T 3 1 (Sl 53 g 7 (il 98
998 30w 33 o T2 SB35 3 Wog D sle halo3T (S slowd kb plowil I oIKEIS (5339 pole oIS 5
9 5L 39 oinus sler U oy do o 3 Sis i 9 (S8 Ogu) jho oedaw 93 50 (Kis i3 AR83750-131-1 wibsT
(=l Jglomo D90 4 (Jg0 0x1+77) (ials” 5 (Jgo 031+ ) TAA (Uge39n (Al Jghomo 09n) oo s 4w 33 30098
i 25 gy o T (ST gm0 i 13 (Lo w57 g S gl B 39 S cdomiy Sl Jold oud (5 8™ 01kl il .5
2 S ine 1B als 47 513 G5 i g 4 8 gl i b9 AT il sgls SUbdilza § o Jubg S 30 by 51
(Ao 38 £UF) &y s OT (Slgiomn oyt iy (S1318 iS5 il Ty 30 58 yhupms o3 SIS oUkd 93l S0 4o
090398 (b Jgdom 59— (A3 FE/0) (i 5 Ll ph 33 8 slowd 4 Blako 35 &5 g (o DT (Slgiome (2 087 392
0 0SlT Cwigil b (Mo sd £11Y 9 AY/E Cui i 4) (o DT (Slgiomo il 31 4 yomin i o § i3 09wy Tl 0 50 o TAA
O 38 o sndd 4 Gt 38 OT HIAe 0 5505”399 (EY/+F) yio Jad3 57 duhe sk (9 yidy G110 o™ (&olT a5
IPIY 9 1A Ol 4t ot F 4 ot o o83 35 S0 b9 A5° 308 o191 & e inlS 9 TAA (36 Jslono 038 (F/1) § 25
O30 099 308 b Wb Jodome 9un slowd 38 Mo 33 TY/) Oljme 4 W9 w1 Sl ol 81 4 oxie (KB pdd .l Aoy
Sl ;) Dlae (Sl & ol bl 4 3505 399 Aoy 1T Ol gmo 4 Jol5™ (ST Ll s 53 39 3w B3 4 g3y Sl TN i
Nocie oy s BN (818 ixe T oAb (& 03I Slae p alo3T cpf 38 ooliel 380 Sk GBS 5 & SIS Gl
ol @l 09 TAA (5 Jgtlome 9 Jol” (SoleT Llyh 33 535 08 4 gapo +IAY O30 4 93 eanwigid (0989 (2T
T SLAAALT 50 KIS bid bylyd 50wy 3350 Dlho dga 4 mio o7 9 TAA J0b Jolkomo 457 318 Oli5 fabo3T
393 § AT (S 933 45 b el (pdrod b3 (a7 ) ol S 4 JooU S92 33 S5 S0 G TAA g ol
WS (K 5 i 30 6 i b TAA b Jalbre b ST a5 Egame 0 9 W9 35 9 ot P 31 5 Jacxio

Sl g SN i 9 o 2T (G930 ¢ o kB9 5 due (F g Ol gl L (@ g 1SS (Se3lg

wib e Jsl o5y (6 5875 o g e ! WA/ L WAF/Y/F L 8L 55 b
(eJxS dﬁ&) Q‘J_J QUL\: C}Lp' 9 C,&\)) r_,i.& d"‘"‘. }..a& QM DKJJ‘Q 6)))“5 rjlﬁ a,\.i;u'l: 6]“5: &}x@;\: -\
(agri20000@yahoo.com : oy S conss)

IS o8ils (53,5158 she 0aSCisls sland -Y

IS ol by pole eaSLiils SLtils -

Yay


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.4.3.4
http://agrobreedjournal.ir/article-1-23-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-15 ]

[ DOR: 20.1001.1.15625540.1393.16.4.3.4 |

AT Olis 3 (P o )led (s 5ls om0l 51 (1) p e alans”

°‘-.§)>L>-3Tr5ﬂ4fff‘ﬁﬁ°wr:w¢§%
Xu et al., 2010) Llod s b me S 5mil 5 (555 LS
O::;ilSO}_A)}A“-SCa_w‘ o3ls L& Oladss @L‘J
J=le o pls L Lo gladS 0Ly 5> ege Jilo
03 odias STy Jolo oSG Ol siea oM 5 03 A5
Rakwal ef ) >3-4 o O s 75 o\:fﬁdwdi&»
Clb 16,8 sl 05 Ol 3 xS sl (al., 2003
3 s a S O S o eS|
@L:J .:)\:&E&JM&EQ\}JQW
A o iS4 HlS A Sl el Olis Slasss
(Zahir et al., 2001) A o551 53 aamy 3lai 215
SalS 4 e S 25 S Sl os )1
Mamnoei)&,u&é;)f:xjal:f&},ﬂ)lm
e b9 IS sue talS (and Seyed Sharifi, 2010
Cydgimen 3155 Jods IST o 55 Cde 4 Ll 5 o
e pAll b alS a4 sl T
Ol 558 s (Guo et al., 2009) Ai A sl -
o e aS Coalol e YU glos 25 Loyl s
L 54 h e o)) olals Sl 5 s 5 gdoes
sey il gl s b s lie Ko LS
33 .MQgL;.LﬁLWiA{MJJ Qﬁfgh,&h\)
S elie Coalas 03,8 O g sy ST A b
Slalwud ) lm Ll Gl A5 55 595 00
s as 69,5 CIlb-clis Vs st s
Sl slid gl o O gl 5 45,8
Byben ALS sladow 5o slid gl 2als
b o3 Gledmes i (S slalis gl
Ceii s (Xu et al, 2011) a5ls o8 Sl
O e e 53 e L S Lacd s S
Ll 2S00 Lt 25 b 5o Al o L2 5511
Sl 5o Sl Ol 4 e o5 il oo 5153
PR SERUNER L 5 PPV U T e

ST &l g 5,8 03101 .(Xu et al., 2013) dbb o

Sy 0313 OLES (81 Y pame <5 5L 45 o

Y4¢

-

o0

Ady oS g o Lol fale S
Farooq et al., ) 4L s LS s bLaa s =
Lot 095381 555 S an a5 L (2009
Jew Ul (S (55 5 (S o5 4 o
S s onS o bl Jlae ;s 00 5 i YeOe
Wang) 15,8 1,5 oo sla i opl 56 Cou
Jsmame o)l W 5 4 5L oS iz o (et al., 2010
Sapd,y 53 A5 4 Joos S8, L (Jy o)ls 5
(Wu et al., 2011) 555 o313 )l 3 4 55 3540 55 Joa
é_ujugcjw pLs! wlelis glaely 51 S
{(Kamoshita et al., 2008) C—wl LgT o5 53 U5,
052 5 g8 GG 55 £ 95 2y 50 3 (oS Dl
e T 55 GleoalS do o s (St 25 50
g W e 53 S 885 5l e oS iy ol £
Kamoshita ) 533 o 2b3b L pze 7 ol 5 4Bl asls!
o315 0L SIS (sla 2LesT s (et al., 2008
23 Al o asia g L &S5 i olS S
(Kamoshita et al., 2004) C3b an 5 g 55 Al o
o135 (Pirdashti er al., 2004) o1, San 5 255
Sl el gy Al ey i g5 S A S
W\Q)w.uéﬁ):b%:\wjﬁﬁtw)i
(s 0085 (S A5 4 S|y 55 slaed,

.(Kamoshita et al., 2004) 5 g Waazy sliai 4 b g 10
g oS (3Ll 5 55 ALS (slalipe 58
Santner ) diwd 5 se 0l e sla i3 b 6,8 e
(ABA) sl ¢S 5T 4 81 (and Estelle, 2009
4 8 515wl 3, pm ity A5 Oge) 58 Ol 5o
b 55 La ST 5 o(CK) b S gl 25 Ll o
SPNE NPT KN ENHN IR P
Slapls 3l (s b 30 0l e 4 sl S
23 S ol 5 oo e S 5 (0l
o e PR TCE L T P S PP LS
e 4y LapeS sl doled Ll o 8 sla 25


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.4.3.4
http://agrobreedjournal.ir/article-1-23-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-15 ]

[ DOR: 20.1001.1.15625540.1393.16.4.3.4 |

[PV IUVR O Y PR -1 U

by 9y 9 3lg0

Bl Jele an b S8 s 4 LT ol

53 WY Jlo 5l 53 1SS au by sl SUE - b
NS o iils (655 5liS 0uisls i 95y 4y 5
S w85 e oRbST ol dsl Jele s pl]
Lo, Olseas 57 9 39w Jold Gl pl 05, 4
N Y BT JRC NI P N PN
=4S (IR83750-131-1) ub T 5 55 ¢SS of o
DL 5 LSSl Sl sla hleT s (sl
OIS 5 ¢i ) 5 (Safaei Chaeikar et al., 2008)
aS Las olsal ¢, ok (Abarshahr er al., 2011)
O 5 )l Glacs 5551 B 655 Jali
R 03 Jle bl (S 4 (350 Jommte
B L (Sis s A5 Os e 5o b (S
o o 0L U (ammalS i) Iyl ad o 1 65T
Ssle) (Vergara, 1988) 1,18 55 suudS jLgr
5 e e s (i E o s S bk
Ao 5305y pr (Il J o
Al Sl J) 0oy 98 (L 03052 O30)
5 Jse 0%V 7 ZLale | (Fluka 279023-1187) (IAA)
<Ll b (Sigma EC No.208-382-2) Q::;a_lf O g0y 90
A g0 3l 0l dg layd Al s J}_aéx\~_°
L 03,5 (Sstedad Sl omy 558 o Sl
4oy 33 5ol Sl o 3 ke S S s
=¥ glas s )}SQ}QI P lel VY i
LA 5l g o3 Ve Cugby 951 S sle
Vo3l s e el laamer 4 ol Hladil e 5
SLaO 3 0l o slaamalS (oK 5,
S LS gl A gLyl 590 s 4 Saudhy
jsqagfu}‘}&hcvu;ﬁamﬁs&ibij))ﬁ
A3 0 Jols aliT oS us S olulS a
Colda gos g awle ko3 Ve 9 Chow Ao )5 VF ¢y
B3 e e 53 S WAF 55 ST (S SN
YO 5 YO B i 4 ol 5 ped (055 0 Lo S

Yae

osban et il 5l sas e LSS eLS s OT
gﬂw\{)bg-\—.ﬁ_}_ﬁféjl_wﬁ).\o:}?_wf
Sl LS 4 e (S (25555 r 02li
Xu et al., 2013; Guo et ) 3 95 ol.; 23 L gT
Aal., 2009

SLasbre o See 3 (S8 b IS il 5l
03 (St S e I (asms gLa i ot
DR A e Oljn el (Sl 5 035 5 OBLS
SLalS Ous arlge o Lol ot slgity Sis
w by gl b 5 (S dsle oo gl 5 L
oS e G g falST 5 Laadss, O
Sl S S LS 0BS5S TS
S S 63 (et p 2aLS (Ss) o 5T
S ol e balhydn s S I 2alsT L 5 b,
s o oalST Esly a5 5 o by se sl
Sy oa LS a5 > 53 ATP sNADPH (5 ;2
O3 S Uil o 1Al Sl 55 50
ol s halS (Fm) ST il sl Shals
Maxwell and ) 555 . Fv/Fm iS5 (FV) iz
.(Johnson, 2000; Baker and Rosenqvist, 2004
#5S 2L SalS (e o Sl ) RalS
B gn oS )3 55 (e 5

Ao o 53 (SNES S ) g et 4 e 5
L Lol alie 5 o5 0 (o0 sl (i s) i
BIRUE-IRUS LNV S PR I PN
S s (OAS Sled i m S (gl ST 3 a8
o G3s (S 5 S e ST ol el
eI TSP JU VS PP SPRPRC SR P PR JUAE
Sl J gl Lo go s 38 (Sbdskons S gy 5
5SS S 4 e 30 55 LS g Al
Slac 55 55 b IS il sb sla e L
D5 e 5 Jass


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.4.3.4
http://agrobreedjournal.ir/article-1-23-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-15 ]

[ DOR: 20.1001.1.15625540.1393.16.4.3.4 |

AT Olis 3 (P o )led (s 5ls om0l 51 (1) p e alans”

Glaad V(S U JolS 55k 0 (Gaas JSEV Y
NSO RTRUN (S P S PRIV P g
il s s ad ) JalS ) pa LacS 4 5 il
S5 Jlasl 3l s ¢ SES Jaadly gis ol S
Ci8 5y Ol o 5 A8 ST olS G500 (i
LA 108 58 yp 3p9 ol S 4 olS
N odo 3 FALF D (o3 A BV ¥ s ys Ve
NP UL TR SRS JRER
godd atad Cds 4 S ey S ks Ol e
5 lds sl BUI gles ys Celw YF Sl 4
5o g pn ia e S sl b (ol g e
Slie OT = eV sl il T sladd J 050
(EL1) J gdoes oSS Sl Eylin Ui o0ls 3
Colw YF et e 55 0313 OG5 s 18 505
Colda ng_:?a)’l.,\}\ oKaws Sheslawl b U1 gles o
odd 3OS 351 L gas e B (5,5 0511 S S
s sl 3 LaoT (BL2) S5 SI1 oyl Tsiiome
dslos 5 adal ) eslinal b ey S s O e
:(Molla ez al., 2006) L&
EL (%) = (EL1/EL2) x100 )
S35 s b Sile aelie 5 bl 4
Minitab 54/} 4ui SAS La,l 3l p 5 5l eslizul L
3 1y Sl 4 o (1 A i) VF s

b o3l ks b (6 el,LL 4 o

o g @b

Sla Jsle a5 sl ol sl i as 2 @L:;'

o131 1ls Dpesn 5 (S AT e 5
2 =55 Jalie HUT s g omed T (Sl
Slomme ol e S 55 Osem 58 55 A5 5 AT
23 o g bl 1 o Sle aulis .dizsls s OT
33 o ST (Gl gma e o i oS 515 Ol 2D
VA Ol e 4 55 D5 Ll 5 55 5 5954 035
anlllas 500 S 55 plo b oS Ui sdalive s ys

ARl

J:_“JLg.Huuwjp\Sls-mD?}g{,:(f&a
3 S aby e Sl el U 5 oS T
Sharma et al., ) i Lo o> J&»«b}iﬁs — /A > 9d>
eSS 53) (6,8 1 doms 555 10 Lad s 42 (2005
Ghorbani Javid et al., ) < Jedr Ol5e 4 5 (Lo s
—3b Js S s (5,011

lau g\

oala ol 35 s sl A0 Y S VS B
5 (Fluka 279023-1187) sl ¢Sl J | =Y
C—g> A5 (Sigma EC No.208-382-2) -uulS
Aty 55 S 53 Ll sassn 2 3l 68 sl
et BT g o8 3 Gge)sn slasles Jlesd

ol_p .(Ghorbani Javid et al., 2011)Ja_&

S0 s Sole b3 cml s odid (6 -8 olus!
L e Jed s IS 3de (RWC) 5 1 i OT (gl siome
SPAD 502, Minolta, ) gws = by IS 5l eslicul
Ol gldd ) g0 A Jlesl 51 55, slaas «(Japan
éfj_f Odd ) el (Days to leaf rolling) dfﬂ
Leaf ) &§ o O ¢Sis o o5 (Leaf rolling Index)
Electrolyte ) Lac—Js <SJI &z (drying score
«(Drought Recovery) é_.::- sl—= b «(Leakage
58S il s sla et L 5 Laay sl
Jds e il 5l oK 3l oslizal L 875 los
s 6,850 Sus) (Walz, Germany) Mini-Pam
sl L (6,8 oIl (5 g s ¥ ol S
3158 55 Sl dlon glhtal 55 6 53 oy
.M&)wdﬁgéu%ai.w)wjaé\j
oy gws bl o o8 L oas ¢SCist ax s
55 E 5L o8 A planil (SES) 5 3500kl 215
AP PG GG RS R ERTR IS
o S5 10 st s S ST 0l oSS
C}..u}.sj\&;,.ﬁ_g:\’wo'-).wudfﬂww:& G
bz ,e JolS ke ol i 5 wit pu S e
SES ety siws wlal 568 1 0as d ) e ls
(s SV e a8 tis s ke


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.4.3.4
http://agrobreedjournal.ir/article-1-23-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-15 ]

[ DOR: 20.1001.1.15625540.1393.16.4.3.4 |

[PV IUVR O Y PR -1 U

SbJ 5 S edd eslanal IS S TAA (W se ) 98
4S odd et i i osliwl O gy 3l aS 54
> (Sakakibara, 2006) +slS 9 IAA (glad sy 52
et Bl o f e olS 3 05 b AT Jas
Slte Sl 5 U LTAA O ey 50 45 odd aseine
35 (o ST (glgimmn Sl 2l 53) o ol 55 ST
.(Normanly, 2010) 4& oL:f
0L ;2 s AS s e gl il 4 528 ol
23 RS 53 e 5 Al e oli e oS00
ol DUT pla cOge) 0 55 A0 aslgd 5 Os0, 9
s (K Ol (5l3 ime 1 sl oliza
0Lt (55 53 o 55 bl 51 i alin b
55 4 e 5 (Ko Oln e S s
(5oL 55 TV Ol 4 25 05 Il 55 T
Cbll (gols e Sl 25 Do Ll 10 5, 5
4 Ghate 33 e i85 IS sde Hlie o 2eST(V Jgdr)
s (e 2 (St S bl b s o b o)
T ShS 55 Obe e 35 IS sde IV 5
e alS o 55 (S 25 T o)
d Oloe el ek 55 09y dayl 5 4 S e fi85 1S
A AS s K5 5l s g e 5 55 T 555
(i odalie (g yls gme sl Sas 25 Ll s s
S ¢ St S Il b s b o555 Js
5 Ol I (5 p 23k 2alS (3L Ol 4 5
sle Sist JES S 45 As ged il S
Mamnoei and Seyed ) Jsb o ialS e |o5 IS
33 S Jias (Guo et al., 2009 ; Sharifi, 2010
Jmoe Slan) o Lol 10 4y e slagd,
L aslie y3 e fdg IS sde Blod 51 (6 2i 2alS
{O’Tool, 2004) 3 55 oo Esl JalS” (LT Lol 5
455 505 iyl 8 (Boceo et al., 2012) o1 SKas 5 5 o
Clab iy shay (i (15 Lo o555 ST S
St 595 Sleay 5 kil sl A6 (g

3 40d o b Ol g on (S L |y 5y 5 S5

Yav

S (6,15 e M| s Ogd Ll s s
VO Ol e 4 o g T (Gl men s o 2aS
L aS o s Ll 5o 8 085 4 Ghate Lo
o) Call gyls gme s i Ll 5y 55
Lg:\_ij.sju\_a-l_?gfd.bi\ﬁi)aawdm_wr_b.(\
Liles an S1.cls 6 i 65 ) i O (gl gims
rﬁ)ngé\W%;;;L{\,&ﬁCu,\ﬂu
Gl bl 3L el g g B AR 4 55 35
Jmlae 3 edd sl 55 bl 0 4 i Jeos b o3
e o 0T glacE 5 T 03 8 oo Sl
3350k Slacs 55 (IS ssb 4 bis (o iy
o dasl i 55 (6 i g T (g (syls LT
U8 pe Yol s g 555 5 o o) 4 S
52T OO e Ll 5 g0 a5 Ol a5 5L
.:,_zc;ﬁ)mfﬁ&”sghg\}:mumlf@g,;
oo J=lie 53 (g i e Glyls 4 ST WlS )
Ly A5 W15 o DT s 5 53555 JAST L bl e
s Ll 8 53 ST a1 el odS e g
S 3y (6 i T 03555 atas La0T slads g,
uonﬁW&gTéle:MQJosb
S5y s DT (S g Al bl o 6 iy S
oMbl s i g8 5l falS Cel 25 (b )
b (Deivanai et al., 2010) 5 -5 oo o= > Las
e St 55 45 S 1 5 s
Guo et al., 2009; ) A ol s OT (g gimen j2alS
35 LS ol 51 5l 4w i (Xu er al.2013
Osn0sh 33 ;8 (o5l o 47315 O 55 O ga ) 5
Sl s Oy Ll -5 5o o 5 25 Ll 3 55 0
AS sopbay i Lade S s (g pt T Laio
SRS Oak Loyl g8 53 s OT (gl gen Sl o i
2301 e o 2aS 5 O30y 50 33 8 e L s
5 odalin Oy g8 leslinal Osb 5 A5 Lol o
c:‘:uiALg\JngTL;‘}:méi.&-uiﬁdg-;‘
a8 Sl 55 (oed T Slgma 228 Ol Lol


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.4.3.4
http://agrobreedjournal.ir/article-1-23-en.html

[ Downloaded from agrobreedjournal.ir on 2025-07-15 ]

[ DOR: 20.1001.1.15625540.1393.16.4.3.4 |

AT Olis 3 (P o )led (s 5ls om0l 51 (1) p e alans”

St 25 Ll b s g e g5 (A Olie Gl A 3 G 85 Blie 1 o S0be aslie -) U
Table 1. Mean comparison of interaction effect of genotype X stress for plant characteristics of rice

genotypes in drought stress condition

;‘?ﬂov\.&d}ll:j}) PESHEINE Sde
Days to Iy S e No. of Fadds A i OT (gl
Treatments LileiT sla,les leaf rolling EL (%) tillers SPAD RWC (%)
Gharibx non stress RS O X b 0.0c 17.5¢ 13.1b 43.1b 90.4a
Gharibx Stress LR X 9.3b 31.2a 6.3c 30.6d 34.5d
Uplandxnon stress A5 Og x kT 0.0c 16.4c 17.1a 47.1a 89.5a
Uplandx Stress o x AT 16.5a 27.6b 12.3b 37.1c 43.2¢
Khazarx non stress A5 Oa X 0.0c 16.5¢ 15.7a 45.4ab 90.7a
Khazar x Stress RS X 9.6b 28.3b 7.2¢ 35.9¢ 36.7d
Sepidroodx non stress _is Osb X 3554w 0.0c 16.3¢ 16.5a 42.9b 91.8a
Sepidrood x Stress RS X 55 Ao 16.1a 27.8b 12.7b 38.1c 46.3b

x)lxéjla@#QJWM)adildw\cb):éj Q}a)'TwLwlj!‘.umafj;i»b}}fd\)\:Af&hﬁl:ﬁayﬁ):
Mean in each column followed by similar letter(s) are not significantly difference at 1% probability level, using Tukey's test
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Table 2. Mean comparison of plant characteristics of rice genotypes in interaction effects of drought stress

and IAA and Kin application treatment

Tl ey alaa s S
RWC No. of EL & Lo d I,
Treatments i1 gl les (%) tillers (%) Days to leaf rolling
Non stress x [AA TAA X 25 050 92.4a 16.4a 16.1c 0.0c
Non stress x Kin Kin x 25 05 90.7a 15.9ab 16.5¢ 0.0c
Non stress x Non Hormone ¢ 5e 58 05l % 25 O3 88.5b 14.6b 17.6¢ 0.0c
Stress X JAA TAA x s 43.7c 12.1c 26.6b 14.5a
Stress x Kin Kin x s 42.5¢ 11.5¢ 27.6b 14.2a
Stress x Non Hormone Osessh Oad X S 34.3d 7.3d 32.1a 10.5b

J;’)l-b’&)‘)@#ﬁ)j&“)}\’_{iJw‘cbﬂ)é‘;):O}A}wa|ﬁcmd§fi~ﬁg.}jj>éb\éJduﬁ\?ﬂoj‘»,ﬁ)é
Mean in each column followed by similar letter(s) are not significantly difference at 1% probability level, using Tukey's test

STAA (3l sl 5 o 55 slasbes hlize 153 g slacd 55 (ALS Sliv (Sibe aelie ¥ Ut

oLl

Table 3. Mean comparison of plant characteristics of rice genotypes in interaction effects of genotypes and IAA

and Kin application treatment

Fadds S e ey Sl
Treatments i leiT gl les SPAD No. of tillers

Gharib x TAA TAA x 2 39.7b-d 12.2d-f
Ghari x Kin Kin x , & 38.1d 11.6ef
Gharib x Non hormone O30p8 O3 X 32.8¢ 7.3g
Upland x TAA TAA X 17 43.2a 15.3ab
Upland x Kin Kin x 1,7 42 .4ab 15a-c
Upland % Non hormone Osm)58 09y x LT 40.5a-d 13.8a-d
Khazar x JAA TAA x ;5= 41.9a-c 13.7a-¢
Khazar x Kin Kin x , = 41.3a-d 13.2b-e
Khazar x Non hormone Osapsh O X 55 38.7cd 9.5f
Sepidrood x IAA TAA X 55,0 41.9a-c 15.8a
Sepidrood x Kin Kin X 55,40 40.9a-d 14.8a-c
Sepidrood X non hormone & e, s 35 X 55 4w 38.5¢cd 13.1c-¢

x)lxéjla@#QJWM)adildw\cb):éj Q}a)'TwLwlj!‘Mafﬁb&}fdljl:J&hﬁgayﬁ):
Mean in each column followed by similar letter(s) are not significantly difference at 1% probability level, using Tukey's test
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Table 4. Mean comparison of genotype x drought stress X hormone on plant characteristics fluorescence parameters of rice genotypes

[ Downloaded from agrobreedjournal.ir on 2025-07-15 ]

N L N N S sk & sl

Treatments bl sl sles Leaf drying score ~ Leafrolling index  Drought recovery  Leaf temp. (°c) FO Fm Fv Fv/Fm
Upland x Non stress x Non hormone 0.0 0.0 1.0 30.2fg 456¢g 197730 152131  0.76¢
Upland x Non stress x [JAA 0.0 0.0 1.0 29.2¢g 475f 20911 1616j 0.77c
Upland x Non stress x Kin 0.0 0.0 1.0 30.2fg 472f 2076m  1604.3;  0.77c
Upland x Stress x Non hormone 3.0 5.0 3.0 32.2¢cd 421.6k 1460s 10390 0.71d
Upland x Stress x IAA 1.0 1.6 1.0 31.2d-f 452gh 1841p 1389m  0.75c
Upland x Stress x Kin 1.0 3.0 1.6 312 ef 437ij 1733q  1296.3n  0.74c
Sepidrood x Non stress x Non hormone 0.0 0.0 1.0 30.2fg 509cd 24201 1911f 0.78c
Sepidrood x Non stress x JAA 0.0 0.0 1.0 29.2¢g 520.6b 2529f 2008d 0.79¢
Sepidrood x Non stress x Kin 0.0 0.0 1.0 29.2¢g 518bc 2492h 1974e 0.79¢
Sepidrood x Stress x Non hormone 3.0 5.6 3.0 31.7de 470f 2010n 1540k 0.76¢
Sepidrood x Stress x [AA 1.0 2.3 1.0 30.2fg 496.6e 2352j 1856¢g 0.78c
Sepidrood x Stress x Kin 1.6 2.3 2.3 31.2ef 490¢ 2321k 1831h 0.78¢c
Gharib x Non stress x Non hormone 0.0 0.0 1.0 30.2fg 507d 2507g 2000d 0.79¢
Gharib x Non stress x IJAA 0.0 0.0 1.0 29.2¢g 521.6a 28433a 2319.8a 0.81b
Gharib x Non stress x Kin 0.0 0.0 1.0 29.2¢g 514b-d 2803b 2289b 0.81a
Gharib x Stress x Non hormone 7.0 9.0 7.0 36.2a 422.6k 1223w 801s 0.65h
Gharib x Stress x [JAA 43 5.6 5.0 33.2bc 451gh 1442t 991.3p 0.68e
Gharib x Stress x Kin 5.0 5.0 43 34.2b 445hi 1405v 960q 0.68ef
Khazar x Non stress x Non hormone 0.0 0.0 1.0 30.2fg 510cd 2555d 17451 0.77¢
Khazar x Non stress x [AA 0.0 0.0 1.0 29.2g 541.6a 2626¢ 2084c¢ 0.73¢
Khazar x Non stress x Kin 0.0 0.0 1.0 29.2¢g 542.6a 2550e  2007.5d  0.78c
Khazar x Stress x Non hormone 5.6 9.0 7.0 35.2a 433j 1222w 789s 0.641
Khazar x Stress x [AA 3.0 6.3 43 33.2bc 454gh 1421.6t  967.5q 0.68f
Khazar x Stress x Kin 3.6 6.3 5.0 34.2b 448gh 1375.6v 927.5r 0.67¢g

[ DOR: 20.1001.1.15625540.1393.16.4.3.4 ]
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Mean in each column followed by similar letter(s) are not significantly difference at 1% probability level, using Tukey's test
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Effect of IAA and Kinetin application on plant characteristics and chlorophyll

fluorescence parameters in rice seedlings under drought stress condition

Salehifar. M.l, B. Rabieiz, M. Afshar Mohammadian® and
J. Asghari4

ABSTRACT
Salehifar, M., B. Rabiei, M. Afshar Mohammadian and J. Asghari. 2014. Effect of IAA and Kinetin application on plant
characteristics and chlorophyll fluorescence parameters in rice seedlings under drought stress condition. Iranian Journal of

Crop Sciences. 16(4): 293-307. (In Persian).

To study the effect of IAA and Kinetin phytohormones on the improvement of drought tolerance in rice
seedlings (Oryza sativa L.), an experiment was carried out as factorial experiment with three factors based in
completely randomized design with three replications in Agricultural Science Faculty, University of Guilan,
Rasht, Iran, in 2013. The experimental factors included: 1: four rice genotypes; Gharib, Khazar, Sepidrood and
Upland (IR 83750-131-1), 2: drought stress condition; control (non-stress) and drought stress from 1 to 4 of
Vergara coding system and 3: hormone in three levels; control (without hormone application), IAA (5x10° M)
and Kinetin (5x10° M) as foliar application. Tiller No., day to leaf rolling, leaf temperature, relative water
content, electrolyte leakage, SPAD value and chlorophyll fluorescence parameters were measured. Analysis of
variance indicated that all studied traits were significantly affected by all experimental factors and their
interactions. Sepidrood cultivar had the highest relative water content RWC in drought condition (46.3%). The
lowest relative water content (34.5%) belonged to cv. Gharib in drought stress condition. Application of IAA in
both control and drought stress conditions increased RWC to 92.4% and 43.7%, respectively. In non-stress
condition, Upland cultivar had the highest relative chlorophyll content (47.1%). The lowest SPAD value (30.6)
belonged to Gharib in drought stress condition. IAA and Kinetin hormones increased the leaf relative
chlorophyll content in Gharib cultivar to 18% and 13.7%, respectively. Drought stress without hormone
application increased electrolyte leakage (32.1%). The lowest electrolyte leakage (16.3%) was observed in
Sepidrood cultivar in non-stress condition. The highest photosystem II quantum efficiency (Fv/Fm) was 0.81
which belonged to Khazar cultivar in non-stress condition and IAA application. Results of this experiment
indicated that the application of IAA and Kinetin hormones improved the drought tolerance related traits in rice
seedlings under drought stress conditions. IAA had more effective role than Kinetin in improving drought stress
tolerance in rice seedlings. Also results indicated that the Upland and Sepidrood rice cultivars were more tolerant
than Gharib and Khazar. Generally, upland cultivar was more responsive to IAA application under drought stress

condition.

Key words: Electrolyte leakage, Leaf rolling index, Relative water content, Rice and SPAD.
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