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Table 1. Analysis of variance of the effect of |&#Ad Kinetin regulators on the measured traitsa# ri
varieties under non-stress and drought stress tonsli

abe> oo wls S ooy als slaws

Ol s ol wolilaz,s wls o Slee domiy olows ; ] § - ag elas )
Source of variation df Grain yield Tiller humber Panicle  Total grain _ Filled grain Plant height
number number number
Variety (V) o3, 3 1103.4* 223.5% 413.3*  4168.6* 687.3* 4569.05°
Stress (S) is 2 6072.2* 331 462.7* 23164.5* 15849.5% 4418.47°
Regulator (Rpaus sulass 2 561.3* 62.1" 90* 2210.02*  515.9° 259.76*
(VXS) i x o3, 6 112.5% 4.1 7.6 1830.2*  1635.7" 158.1*
(VXR) oS polaisned, 6 2.8™ 0.35™ 1.30™ 28.38* 55.7* 5.03™
(SXR) oaisS ol i 4 13.8 2.56"™ 1.21" 6.8 100" i
oS ASX, JOSX 48
el 12 55" 009 127"  20.5° 23.4 3.48™
VxSxR)
Error ikl slas 72 4.7 1.09 2.5 8.29 10.001 5.19
CV (%) (/) Ol pis oo - 9.50 6.56 11.99 3.10 4.09 2.05

# % NS

TN 570 Jloin s 45 I8 sins 5 S st b i 4T g T
"™ " and": Not-significant and significant at 5% and 1% pabliity levels, respectively.

Table 1. Continued aolol -\ Jgu
Oyt sl ol am s FTR Sl adeS Jsb (A The (S by A e 0js wern Sp e
S N ¢ o df ’ Flag leaf  Panicle 50% Maturity 1000 grain  Flag leaf
ource of variation length length  flowering time weight width
Variety (V) o3, 3 118.2¢ 198.3* 508.6* 1339.8" 39.7 0.23*
Stress (S) i 2 399.3" 176.5* 1821.9* 1178.7" 0.3 0.5*
Regulator (RpoassS o 2 26.9* 30.7 240.5% 977.4* 0.77* 0.52*
(VXS) 15 x o3, 6 54.3" 11.5*  140.4° 348" 0.17"™ 0.05
(VXR) 0aS lasixgs, 6 1.7 1.16* 945  167.36™ 0.43°  0.0019™
(SXR) ousS polasix s 4 0.13™ 0.82° 9.77 54.42" 0.51* 0.0014™
IXVeLy AKX GIX 0 " N
el AL, 12 0.12™ 0.31 5.68"™ 82.94" 0.37* 0.008™
(VXSxR)
Error ikl slas 72 0.18 0.13 3.72 93.08 0.11 0.02
CV (%) (/) &l pess oy - 1.29 1.35 2.13 8.39 1.27 8.62
EN N

TN 510 Jliml o jo o gme g jlo pre pud o S * 9 <
"t and”: Not-significant and significant at 5% and 1% pabllity levels, respectively.
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Table 2. Mean comparisons of the effect of varistyess interaction on the studied traits in riceeties

domi olaws ddes ol e el _ Spe o5 0 ole;
S als o, Slee T s fiL: oz S Jsb . <® P

M:) W 02 0 jljiﬁe): Pddaii)(;e (};Et ) (Fagil) (o 2lw) ;)(;;/) G ))
Varlety - Drought  Grain yield number number  height Flag leaf e rower?n o

stress  (g/plant) lant lant 9 length (cm) Flag leaf q 9 Maturity

per plant per plant  (cm) width (cm)  (day)  time (day)

o NS 32.26 15.8 14.93 130.7 40.18 1.74 89.3 117.5
Gharib  ESS 16.8 97 761 10911 3808 1.68 926 1186
TSS 2.71 14.8 6.79 131.7 28.38 1.35 89.1 114.8

\,\,;14;] NS 32.74 19.6 19 122.76 33.95 1.82 86 106.5
Upland ESS 20.78 14.4 14.15 110.31 31.96 1.86 93 114.2
TSS 15.9 19.8 16.04 116.65 27.81 1.66 78 100.4

s NS 37.1 15 14.2 120.7 35.08 1.69 93.7 123.7
Khazar  ESS 1573 91 717 9545  33.28 1.59 1071 1333
TSS 5.28 15 8.13 114.06 28.15 1.44 88 115.4

39 )dare NS 44,78 20 20 105.13 35.11 1.74 90.2 116.8
Sepidrood ESS 3044 15 1395 7935 3516 1.61 98 123.7
TSS 20.06 19 15.24 95.68 345 1.62 78.6 104.2
HSD 4.008 1.93 2.49 4.22 0.78 0.22 3.57 17.90

Jad bl 25 TSSy fas gladl (2w ESS. i 900 NS®
" NS, non-stress; ESS, early season stress anddr&fnal season stress.

@ el 5o oud aslllas lio py ady eaisS meba x 55 blie Sl 5 Sile dlie -Y Jgo
Table 3. Mean comparisons of the effect of stresgator interaction on the studied traits in neeieties

S GRS Ay 04l eplais (g2 0 p,5) ails 5 Sloe (G9,) (P52 )5 B+
Drought stress Growth regulator Grain yield (g/plant) 50% flowering (day)
OmS O IAA 38.3 92.8
Non-stress Kinetin - =ols 40.13 88.9
Check oausS wlass (g0 sals 31.77 87.7
Jad sloml pas IAA 23.72 100
Early season stress Kinetin . cnls 23.44 98.6
Check ouis oo gy 15.65 96.6
Jad slol i IAA 11.89 87
Terminal season Kinetin - cnls 13.40 83.3
stress Check oaisS pelsss om 7.67 80.41
HSD 2.81 2.52
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Table 4. Mean comparisons of the effects of grawtjulators on the measured traits in rice varieties

e i ) LTI G
Plant height Tre Maturity ti

Growth regulator per plant per plant ant height (cm) Flag leaf width (cm) aturity time
1AA 17.13 14.38 113.39 1.75 119.83
Kinetin ;s 16.08 13.8 111.45 1.68 115.63
’:‘I‘;f] T:;:ﬂ;i;‘ 14.52 11.4 108.08 1.51 109.47
HSD 1.27 1.91 2.76 0.17 11.85
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Table 5. Mean comparisons of varietyxstressxregulateraction for the studied traits in rice

o3, S A A 008 ki als J5 al_\;.u“ ).; &ls ol.\:;:; alo e Qj_s d.w9> Jsb
Variety Drought stress Growth regulator T?]frk%r:rm Flgiiqgr;m %v%?gh?rg )n Pam(c(!crenl)ength
o . IAA 110.83 84 27.35 33.25
Gharib Non-stress Kinetin ,.ls 113.8 90.13 27.36 32.7
Non-regulator caus wlas g 101.8 81.05 27.25 32.15
s gl s IAA 100.3 94.71 27.35 33.3
Early season stress Kinetin .2l 104.8 94.44 27.7 33.15
Non-regulator ssus eudas oyeu 95.6 88.18 27.05 31.30
s glol s IAA 40.3 40.54 26.3 27.4
Terminal season Kinetin ,.col5 46.4 43.67 26.85 26.95
stress Non-regulator euus ol nee  27.8 21.52 26.6 25.15
il G5 g IAA 91.4 84.87 25.05 26.25
Upland Non-stress Kinetin ,.ols 96.5 88.34 25.2 25.45
Non-regulator caus wlas g 82.3 83.37 24.65 24.3
Jad lox) s IAA 87.4 82.54 24.85 25.3
Early season stress Kinetin - ..ols 92.3 84.56 25 24.75
Non-regulator caus wlas g 76.2 81.33 24.55 23.35
Jad bl s IAA 715 61.29 24.8 22.7
Terminal season Kinetin ,.ols 79.4 78.78 24.65 22.8
stress Non-regulator eaus alass g 62.8 64.51 24.75 21.25
" R IAA 1343 95.35 24.2 30.7
Khazar Non-stress Kinetin ,.ols 138.7 98.02 24.8 29.7
Non-regulator sas oo e0y 126.2 935 25 28.1
Jad glanl as IAA 124.7 95.06 25.05 29
Early season stress Kinetin .2l 129.3 96.83 25.35 28.3
Non-regulator suus olass ;s 115.2 94.71 24.7 26.85
Jad gl s IAA 71.31 38.57 25.1 25.45
Terminal season Kinetin ,.col5 78.8 40.59 25.35 25.15
stress Non-regulator euus ol nee  47.9 30.95 24.75 22.4
S5yt G5 g o IAA 1117 88.54 27.1 29.1
Sepidrood  Non-stress Kinetin - ;.28 114.3 90.97 27.15 28.95
Non-regulator oS wdas 90 105.30 86.39 26.65 28.45
Jad glanl iz IAA 107.12 88.97 27.65 28.65
Early season stress Kinetin ,.ols 11.34 88.47 27.2 28.45
Non-regulator caus wlas g 87.23 88.05 26.30 28.45
e gleil s A 79.4 74.57 26.85 27.45
Terminal season Kinetin ,.l8 86.8 74.85 27.15 27.20
stress Non-regulator ouis o.las 90 71.4 65.41 26.40 25.6
HSD 10.72 10.8 1.27 1.9
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Table 6. Mean comparisons of the effect of variedgulator interaction on the studied traits in rice

(o) pzp S » Jsb P a0 b 5,

V;;ty Gv:;i/vet:fegﬁ;or Flag leaf length (cm)  Days to 50% flowering
)b IAA 36.25 94.33
Gharib Kinetin ool 35.83 90
Check oauss oolass o0 34.56 86.7
b IAA 32.3 89.3
Upland Kinetin - .z,ls 31.3 84.6
Check suis odas 50 30.06 83.8
g IAA 33.01 98.4
Khazar Kinetin - ..ols 32.6 95.5
Check oauss oolass o0 30.83 94.8
IAA 35.13 91
220 Kinetin ¢zl 35.1 88.3
Sepidrood )
Check oo glaws o0 34.6 87.5
HSD 0.77 3.07
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Table 7. Analysis of variance for the effect of I4fd Kinetin on STI of the studied varieties

Jb ol 5 4 o el b sl 85 & Joos 3L

Oy aslio 6oyl a0 ) )
Source of variation of Stress tolerance index Stress tolerance index
at early season stress at terminal season stress
~ 3 0.74" 0.65"
Variety
0LS
relas 2 0.04€ 0.024
Regulator
0LS 25X 48
5 eelidies, 6 0.0047" 0.001"™
VarietyxRegulator
24 0.01 0.004
Error
(1) Sl i o o - 17.27 21.65
CV (%)

* NS
‘

TN 510 Jlisl o 5o o sae g jls re puf o S * 9
" “and” : Not-significant and significant at 5% and 1% ablity levels, respectively.

(ST 25 & Joi (ol o) il eSlos dslio A Jor
Table 8. Mean comparison of the variety effectswass tolerance index (STI)

Job st 25wy Joos sl b (gl 5 4 Jos L

Variety ) Stress tolerance index Stress tolerance index
at early season stress at terminal season stress
Sepidrood 39y 1.01 0.66
Upland o] 0.50 0.38
Khazar e 0.42 0.14
Gharib e 0.39 0.06
HSD 0.128 0.081

STh 25 4 Joss asls p o) GleosssS mudats S 1Sl dunlie -4 Jgo
Table 9. Mean comparison of the regulator effeatstoess tolerance index (STI)

Jab it 25wy Joos asls b sl 5wy oo sl

Growth regulators Ay oS edass Stress tolerance index at Stress tolerance index at
early season stress terminal season stress
Non-regulators 0aiiS oudBi g0y 0.51 0.26
IAA Sl Sl Jgo! 0.63 0.32
Kinetin ety 0.59 0.35
HSD 0.098 0.063
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Table 10. Regulator x variety interaction effectiafl of the studied traits under early season stres

. Ay 0auS pulais als o Sles Ay oo dbgS olaw S albolaas py ails olass als e 3

Vamri;)et Growth Grain yield Tiller Panicle  Total grain Filled grain 1000 Grain

y regulator (g/plant) number  number number number weight (g)

ol | IRCELEPUIECLSUPRY 41.32 26.41 38.40 7.25 2.30 0.41
Upland Non-regulator

IAA 33.32 17.62 23.39 3.82 2.72 0.80

Kinetin ;ols 36.04 20.18 27.69 4.08 4.22 0.79

39 s 0aiiS oulais ygu 40.47 30.96 38.67 6.17 -1.95 1.32
Sepidrood  Non-regulator

IAA 24.10 21.57 28.36 4.02 -0.55 1.66

Kinetin ;ols 32.70 22.94 23.34 2.62 2.68 -0.19

o, PRVELIPOUESLEOPRY 60.12 50.16 54.88 5.87 -9.06 0.73
Gharib Non-regulator

IAA 44.87 33.29 47.18 9.39 -13.12 0.00

Kinetin ol 41.84 33.29 44.69 7.84 -5.01 -1.29

e PRVELIPOUESLEOPRY 63.88 47.61 51.91 8.75 -1.25 1.20
Khazar Non-regulator

IAA 52.75 33.47 47.81 7.45 0.34 0.60

Kinetin ;ols 56.79 37.90 48.08 6.88 1.27 -2.25

Mean Sils 44.02 31.28 39.53 6.18 -1.45 0.31

Table 10. Continued

aalol -V Joux

) Ay eaisS e (e ile) wg glas )| p—‘>); Jf J?‘a (ﬁﬁui M’:} Jsb B a0 0 Saew, oleg
Variety Growth regulator Plant height (cm) IeiS% ?(?m) Panicle lengt (cm)50% flowering Maturity time

ol ERVEL P T RYRY 12.32 5.67 3.91 -10.78 -9.53
Upland Non-regulator

IAA 10.53 5.13 3.62 -7.49 -6.63

Kinetin ;ols 7.58 6.75 2.75 -7.43 -5.63

39y 0aisS st (yga 24.13 0.57 0.00 -9.02 -6.72
Sepidrood  Non-regulator

IAA 24.41 -1.17 1.55 -7.96 -5.87

Kinetin ;.ols 24.85 0.14 1.72 -8.98 -5.13

oyl oS polais g0y 17.42 5.48 2.64 -5.42 26.11
Gharib Non-regulator

IAA 15.25 5.61 -0.16 -2.15 0.19

Kinetin ;,.ols 17.07 4.59 -1.40 -3.94 -3.77

s oS oudais g 20.62 6.91 4.45 -15.21 -7.73
Khazar Non-regulator

IAA 21.27 4.71 5.52 -13.15 -7.37

Kinetin ;ols 20.84 3.82 4.71 -14.35 -8.17

Mean Sles 18.02 4.02 2.44 -8.82 -3.35
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Table 11. Regulator x variety interaction effeatsi5| of the studied traits under terminal seasmss

o5 b ouisS ks Ajlo.o)S.l..o.s A.z... olaws  ddes aLm Js «ls ola.'-;: )J &l ola.-.:.' als Ll Q”.

Variet Growth requlator Grain yield Tiller Panicle  Total grain Filled grain 1000 Grain

Y 9 (g/plant) number number number number weight (g)

e ERVEL P T RYRY 60.46 -2.46 24.03 24.04 22.47 -0.42
Upland Non-regulator

IAA 49.46 -0.16 20.87 21.33 27.73 1.00

Kinetin ;.ols 46.53 -1.84 15.64 18.02 10.79 2.19

39 3 ERCELRIESE YT 62.08 5.18 33.64 31.80 24.29 0.92
Sepidrood Non-regulator

IAA 54.66 3.10 19.93 28.57 15.73 0.92

Kinetin ;.ols 50.12 3.25 18.17 24.03 17.71 0.00

o oS oudais g 95.37 6.83 67.45 72.69 73.40 -1.28
Gharib Non-regulator

IAA 90.42 5.77 47.51 63.57 51.43 0.18

Kinetin ;.8 90.01 6.27 50.62 59.22 51.34 5.52

e oS oudais g 90.20 -7.51 42.18 62.44 66.86 1.00
Khazar Non-regulator

IAA 84.42 -3.92 43.22 46.75 59.56 0.40

Kinetin ;,.ols 83.66 -6.39 41.66 43.20 58.55 -2.25

Mean Sle 71.45 0.68 3541 41.30 39.99 0.68




Table 11. Continued aslol VY Jgox
) Ay 0anS i (e ile) g gl w-?;l"adfe;‘:b (o gilo) 4o Jobo (oulS aop0 00 (Saww, olbsj
Variety Growth regulator Plant height (cm) Iengt% (cm) Panicle length (cm)50% flowering Maturity time
o] aiiS wulais yga 5.74 18.08 12.55 9.93 5.83
Upland Non-regulator
1AA 4.90 18.24 13.52 6.38 511
Kinetin ;.ols 4.30 17.89 10.41 9.73 6.23
39y 0aiiS oulais ygu 8.14 1.98 10.01 12.77 11.12
Sepidrood  Non-regulator
1AA 8.56 0.82 5.67 12.27 10.58
Kinetin ;ols 10.16 1.97 6.04 13.34 10.76
g 0aiiS aulais yga -0.45 30.32 21.79 4.95 6.71
Gharib Non-regulator
1AA -0.75 29.15 17.60 -0.02 1.56
Kinetin ;o8 -1.01 28.65 17.57 -4.29 -1.46
I 0aiiS aulais yga 4.58 21.03 20.29 5.76 8.19
Khazar Non-regulator
1AA 5.89 19.75 17.09 6.56 6.27
Kinetin ;s 5.86 18.56 15.32 6.04 5.67
Mean il 4.66 17.20 13.99 6.95 6.38
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Abstract

To assess the effects of indol acetic acid (IAAJ &metin regulators on morphological, yield and
yield components of ricédtyza sativa L.) varieties under early and terminal droughésstrconditions
a pot experiment under farm condition was carristias factorial experiment based on completely
randomized design with three replications in Facaft Agricultural Science, University of Guilan in
2013. The experimental factors were four rice \tm$e(Gharib, Khazar, Sepidrood and Upland rice,
IR 83750-131-1), drought stress in three level{stpess, early season stress from stage 1 to 4tage
of Vergara coding system and terminal season stressstage 4 to end of the stage 9) and growth
regulators in three levels (non-regulator and 5¥¥0of IAA and kinetin as spraying on whole plant).
Results indicated that main effects of the all deston all measured traits were significant, bt th
interaction effect of varietyxstressxgrowth regofawas significant only on total grain number, grai
number per panicle, panicle length and 1000-grag@igkat. Under early season stress, reduction of
tiller number leads to a reduction in grain yiehdail studied varieties. Generally, applicatiorboth
growth regulators, IAA and kinetin, increased grgield more than 50 percent under both early and
terminal season drought stress, but under terndirmlght stress, the role of kinetin was more than
IAA. The highest value of stress tolerance indeX 1 Swith average of 1.01 was observed in
Sepidrood. Drought stress index (DSI) also indiddket all measured traits decreased under terminal
season stress compared to non-stress conditiotharidghest decrease with average of 71.45 percent
was observed in grain yield. In total, results lu tresearch indicated that exogenous application o
these two regulators had the effective role initgrovement of morphological traits, grain yielddan
yield component in both early and terminal seasonght stress.

Keywords: Drought susceptible index, Growth regulatorse&trtolerance index
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