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

53 5 s &8 L s Y jlas (S A5 oS
VP 5L o a5 5 o slaedy e
sl 0l ) LaeE s gl e S S
andlan 350 355 5ler A 5 AT 05 Ll s
SLLE () Jods) di odalie S, s gl )
S s el (6 i Gl S 25 4 &S
s dadshe 5 sty OT Jlisey 5 T 0315 Zas
St i L sl 5 g e e s 4

Y d}.,\a-)c.&l:bolj':n&ljz.«fc@y)}»cbuu
oA add U 59y Cde sl by 4

23 oSl ol S0 e aS sl ol 5
SUT La Osey88 55 S5 53 oS 555 5 O ey 5
Cio gl gy Sol3 g s Jale Ola Jlie 5 oo
S5 03 55 e S il aylln gl izl
Ly an LT g0 s G 535 92 45 215 0L

G 5 o Slaey Sl S s Gy VP10 5V


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 2026-06-24 |

[ DOR: 20.1001.1.15625540.1393.16.4.3.4 |

[PV IUVR O Y PR -1 U

LT 535t Slacs 55 40 S ¢ 5V 45,
e ulS 9 TAA (gladgay s AL showe 9 Ails
S 53 s Lag3 55 aen 53 a5, ol a8«
LU e 533l il 30l |y ady opl (Sis 25
ool ol 5158 Oliie ple baw g polie ol
a bogeady prie IS sba (Yue e al., 2006)
S dsks 05ty 5 (S 5 Ll s 3 o o)
OLSes 5 p bWl pmls o (3 45,) Osn) 50
s 48 sls OLis - (Zinolabedin et al., 2008)
oS 55 &5 0 oSast a5y Sl e e S
St 5 ) 3l 5k Ol (e S
o) 92 ol (B d plos (Sl ey 58 45T 515 0L
(50 93 s g 95 Lk s 4 e RaleST
355 5l sl b a6 xS S5l L 5 o b
53 LT 55 gpdw slacs 55 5o Js sl OLas
i esole bl 4y CaESL S ey Sas) Ol
w\@u.umﬁﬁagljéu;@w;lwﬁc\
J..:Lj; 59 e Sla g5 45 5l QLI ui\iLe)'T
07 5 b Slaeds 4 Sl 6 e (S L
Jemze Ol ey Al 5 o Yzl 5l 515 Azl
o s 4 8 s Sas i
Sl s g i LS STAA (Lad sey g
e 3 s g o 3 S 5 oo
S ol A e b ol (S 5 S s
5 sle Lol a4 0T S8k 5 olS 5 5 55 5 0k
Jo e om oSas Syl g g bding S
):ﬁlcsﬁ@gﬁw&gTd\}:ﬁﬁl{Q&
St i DT (Slsme S 56 L O gm0

L5 S Lgﬁf}ls- gﬁ Ol
5 ol SUT aos 487 sl 0L uibsly 45 ol
S 53 el Bl o gls ome 51 e
T HNE JRES. 1N (FO) S,L L os ,8 5L
Die o ri & 305 OLES asle aw blize 1 . SSLa

oS O Ll 5 55 ooled WS 5 4 e FO

LacS 1 oS o5 0us oK 5 68, 0s A olS s
Semg 4 olE s wleT Hlas hals s a8 il .
OLalE 3155 ¢ (Zinolabedin et al., 2008) LT
OLaLE (S35 ol ool ol 1 (S ile
s sl LS sladshu 55 wleT lid 345
5 050 0> S Jolime 1 gl il s s
S e S2alS e Sis 5T 48 sl 0L
GKos Sylean s acS L oas dJ G Sy, sliw
55l 2 S S s el Sus i
A sl s Ll el 0i I ) 5255 oL 2540
5 St G S o 4 e Dpa) 58 £ 5 93
oml (Y Jsds) as LasS o ods gld J ol b
oS b Loyl s i s & Y| o ll 56
33 o=t Lm0 O gma) 38 53 o=l (il d e L
31oLE 53 e ST (sl g ol 4 i 0505 50
o )3 g o adyy S OT e Sl 150 5 b
5 50T 45 Jolas C))yéb.ol:f)b ol L
.(Normanly, 2010) .J.‘.;fux L;;}b- dfﬁ KEW

0 pod) (Sl 5 Do (51 G bbb 00T ol
il 5 & n o Iy jasls oF ) oas oS
S gl 5 Sl LS Hlas a8 sl Olis (S
slacS 5 ola J—<'L-’ Soled g Hls pae Dlis
SN O30y 98 53 A5 53 G 555 ) Jeol oled
WLl s g g (g ls g
6§ 1 s St 6 e o (S S Le s e
gﬂou&z’:uwoﬁdu)u;ﬁ&mow
5 Sl 4 aty 15 L0 s s olb 2
Sl il eds oSl o8 0 e (S 5
D S o ad o g Slaps, (F Jsu)
LT 5355k LA 55 4 S (6 20 5
Ll 5 53 om0 b e 0 el o i Sl
352 (V 4 y) Ogoygn (Bhdskns 05 (S 15
5o La oSG a3l ol 5SSk (F Jgi)

o 5 o Slagdy o 5ls 0L 35 &8 s o


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

VYAV Olins ) oF olei Ar.h:_};ua A "":"_}'l‘ LSC‘)) r)l; Alqu"

T S 55 by sl laadl go 5 ALE Dlio S STAA GaD gy 98 55 A5 53 5 blie 1 o S0ke aglie —F J s

Table 4. Mean comparison of genotype x drought stress X hormone on plant characteristics fluorescence parameters of rice genotypes

[ Downloaded from agrobreedjournal.ir on 2026-06-24 ]

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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