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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 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¢c 16.5a 42.9b 91.8a
Sepidrood x Stress RS X 59 Ao 16.1a 27.8b 12.7b 38.1c 46.3b

x)lxéjla@#QJWM)adilelck“):éj Q}a)'TwLwlj!‘MafﬁbJ}fdl)\:S&uﬁgoyﬁ):
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 i leT gla,les (%) tillers (%) Days to leaf rolling
Non stress x JAA 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 x 25 O3 88.5b 14.6b 17.6¢ 0.0c
Stress X JAA TAA % 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 32da 10.5b

,\;)l.us,l;@;)jww);&&.:,!clw,:;): O}A‘}Twl.ﬂﬁcmgfuhg.}jféb\éJ&Lhﬁ‘.fﬁ)j‘»,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 hlite 153 g o 55 (ALS Slis Sibe aelio ¥ U

Bl

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

and Kin application treatment

Saké s IS sue ey sl
Treatments il gla,les SPAD No. of tillers

Gharib x TAA TAA X s 2 39.7b-d 12.2d-f
Ghari x Kin Kin x'C, ¢ 38.1d 11.6ef
Gharib x Non hormone U098 Oy X o 32.8¢ 7.3g
Upland x TAA TAA x LT 43.2a 15.3ab
Upland x Kin Kin x 1,7 42 .4ab 15a-c
Upland % Non hormone Osagsn s x AT 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;,l.ué)l;@no,u:M,;&JL,:;-!CE.U:6(,;o,a;Twulj‘mafﬁub;}fd\,\;&&u@fqgoyﬁ);

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

o eSas jlal K, sus Y esls S bk &£ gsles

Treatments Lila3T sla,les 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 456g 197730  1521.31  0.76¢
Upland x Non stress x IJAA 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  1604.3j  0.77c
Upland x Stress x Non hormone 3.0 5.0 3.0 32.2cd 421.6k 1460s 10390 0.71d
Upland x Stress x I[AA 1.0 1.6 1.0 31.2d-f 452gh 1841p 1389m  0.75¢
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 0.78¢c
Sepidrood x Non stress x [AA 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 23 1.0 30.2fg 496.6e 2352 1856¢g 0.78c
Sepidrood x Stress x Kin 1.6 23 2.3 31.2ef 490e 2321k 1831h 0.78c
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 [AA 0.0 0.0 1.0 29.2g 521.6a 2843.3a 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 IJAA 43 5.6 5.0 33.2bc 451gh 1442t 9913p  0.68e
Gharib x Stress x Kin 5.0 5.0 4.3 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 0.77c
Khazar x Non stress x [AA 0.0 0.0 1.0 29.2g 541.6a 2626¢ 2084c 0.73c
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 0.64i
Khazar x Stress x IJAA 3.0 6.3 4.3 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 0.67g

L, g ls gme Dol J..o):d{id\ablcla.u):é}:Q},A)'TJL..I,:‘MJJ;#J}?5!):45&\.@&:@1:.@0);«,&):
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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