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Effect of foliar application of auxin, absisic acid and cytokinin hormones on grain
yield and yield components of three rice (Oryza sativa L.) genotypes under low
temperature stress conditions
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Table 1. Analysis of variance for yield components of three rice genotypes under temperature and hormonal treatments
MS) Sl Kl

@5T ey aS yaals o) als 15 050 Ad s 53 el o slded Soaob Le)s JS ey sl 230k ey sl
S.0.V e polie d.f Grain hill! 1000 grain weight Spikelet.panicle™ Panicle fertility  No. total tiller  No. fertile tiller
Temperature (T) L 1 368** S5.1ns 6176%* 154%* 15.8 ns 195.5%*
Hormone (H) O50p 30 3 405%* 1.1 ns 179 ns TTH* 281.1%* 199.7%*
Genotype (G) N 2 1097** 113.8%* 5533 659** 176.6** 54.6%*
(TxH) Osssr X las 3 213%* 4.3 ns 693%* 40 ns 149.4%* 47.0%*
(TxG) Ls X 5 g5 2 680** 4.1 ns 943%* 750%* 37.9% 60.5%*
(HxG) Ospsh X O ) 6 171%** 4.4 ns 800** 150%** 78.8%* 56.0%*
(TXHXG) L X Ggmy 8 X 545 6 46* 2.3 ns 485%* 100** 197.3%* 29.0%*
Error (E) LeioloiT gl 72 16 24 117 30 9.6 7.5
C.V (%) Sl kS e 21.2 7.82 12.29 6.74 13.39 27.67
ns: Not significant s gme & MS
*, **: Significant at 5% and 1% probability levels, respectively A3 68 5 g lei o 53 5l an 5 5 & TFF ¥
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Fig. 1. Grain weighthill"" under control and low temperatures stress in three rice genotypes with hormonal treatments
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Table 2. Mean comparison (Duncan’s test) of triple interactions of genotype, temperature and hormone application on plant characteristics of three rice genotypes

under low temperature stress and control

Eresss Osay50 L 4S ;540305 ad g5 53 amad o 3l ©95b Loy 9oL dly sl
Rice genotype Hormone Temperature Grain.hill ! No. floret.panicle™ Panicle fertility No. fertile tiller

S| Control aals 16.2+0.19 87.0+10.61 71.8+6.78 15.5+2.38

AUX Stress s 10.0£1.13 75.5£7.59 89.3+3.87 13.8+2.06

S ol Control aals 11.8+0.76 81.8+10.44 76.3+5.87 20.5+2.65

3 ABA Stress s 7.144.65 64.0+£21.95 85.240.90 13.5+2.38
ol e Control aals 20.7+2.00 68:3+11.00 80.4+4.05 18.5+4.80

CK Stress s 10.6+4.59 61.5+17.60 89.448.54 11.0+1.83

Os0ps8 09 Control asls 18.4+1.49 97.3+£6.85 79.7+4.46 17.3£2.99

No Hormone Stress s 7.8+4.29 60.3£10.63 81.4+2.94 10.3+3.78

Ry Control aals 14.5+0.48 87.84+6.19 88.6+7.41 22.5+2.65

AUX Stress s 30.6+0.74 101.3£3.40 87.7+£2.88 20.8+2.06

S ol el Control asls 18.3%1.32 85.5+5.07 79.1+4.34 20.3£1.71

14 ABA Stress s 23.9+10.27 86.0+11.61 83.3+£3.34 17.5+£3.79
o8l Control asls 18.9£0.90 90.0£6.68 81.6+8.54 15.3+2.50

CK Stress iz 23.0+6.45 88.3+9.85 95.8+1.39 11.8+0.96

Osopsh Oa Control asls 15.5+3.40 101.0+12.96 82.3£1.10 14.5+3.32

No Hormone Stress i5 16.243.65 71.849.91 92.3+5.38 13.0+0.82

oS Control asls 27.3+£5.64 102.3+12.58 79.0£7.45 14.0+2.58

AUX Stress _zs 24.1£1.56 73.5£3.11 77.4£6.76 19.3+2.06

S ol el Control wsls 25.0+2.82 118.8+7.23 86.6+2.95 16.0+2.58

055t ABA Stress zs 20.8+7.58 69.3+4.79 80.5+0.56 19.3+3.86
Hoveize R ga e Control asls 40.1+£5.86 119.5+12.34 83.2+8.45 16.0+£2.71
CK Stress zs 30.4+1.18 112.546.95 71.1£2.55 15.8+2.22

REYSYTINyRe Control asls 26.2+3.82 113.546.25 77.4+5.78 12.5+£3.11

No Hormone Stress is 1.4+0.28 96.3+18.89 62.8+9.82 2.842.36

All values are means + SD of three replicates

Azer 1S5 dw jlme glast E slel IS


www.SID.ir

WA Sl o) osle ceasler Al 01l (1 p ke el

LDy 5=15.25

g 4 4 dhgS dluw
Floret.panicle!
&
[=]

4

Control Lals

WIAA
QcK

OABA i
BXNo HOR.

ol sl Osapn O3k

4

. |

Stress

TR FPI ¥ 0go0eaxbd fli F1
TemperaturexhormoneXrice genotype interactions

S350 SLoled 03 g G 55 A 3 dali 5 ol gles Ll b 53 4l B 3 apad S Sl Y S

Fig. 2. The number of spikelet per spike under control and low temperatures stress in rice genotypes with

hormonal treatments
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Fig. 3. Panicle fertility percentage under control and low temperatures stress in rice genotypes with hormonal treatments
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Effect of foliar application of auxin, absisic acid and cytokinin hormones on grain
yield and yield components of three rice (Oryza sativa L.) genotypes under low
temperature stress conditions
Mohabbati Fl., F. Moradiz, F. Paknejad3, S. Vazan3., D. Habibi". S. Behneya5

and H. Pour Irandoost’

ABSTRACT
Mohabbati F., F. Moradi, F. Paknejad, S. Vazan., D. Habibi, S. Behneya and H. Pour Irandoost. 2012. Effect of foliar
application of auxin, absisic acid and cytokinin hormones on grain yield and yield components of three rice (Oryza sativa L.)
genotypes under low temperature stress conditions Iranian Journal of Crop Sciences. 14(1):58-71. (In Persian).

To study the effects of auxin (IAA), abscisic acid (ABA) and cytokinin (CK) hormones on grain yield and its
components of rice (Oryza sativa L.) genotypes under low temperature stress conditions, an experiment was
conducted during 2008 in phytotron in Agricultural Biotechnology Research Institute of Iran, Karaj, Iran. Three
rice genotypes (33: IR72944-1-2-2, 34: IR73688-57-2 as exotic cold-tolerant and Hoveizeh as Iranian cold-
sensitive genotypes) were foliar-applied with IAA, ABA and CK hormones. and treated with two temperatures
conditions including; 22/29 °C (night/day) and 15/13 °C (night/day) as control and stress temperatures,
respectively. Grain weight.hill! (g), spikelet.spike™, fertility (%), maximum tiller number, fertile tiller number
were examined in a factorial experiment using completely randomized design (CRD) with four replications.
Results showed that there were significant differences among the genotypes. Grain weight.hill'1 of Hoveizeh
cultivar was significantly higher in control (26.2 g) than stress (1.4 g) conditions. This trait showed a significant
reduction in non-applied treatment as compared with hormonal treatments. IAA, ABA, and CK hormones, under
stress conditions, increased grain weighthill' from 1.2 g to 24.1 g, 20.8 g and 30.4 g, respectively. Grain
weight.hill”" under control temperature increased from 26.2 g in non-applied to 40.1 g in CK-applied treatment.
There were significant interactions between genotypes and hormonal treatments. Application of hormones
prevented the reduction of grain weight.hill'1 under stress temperatures. Grain weight.hill”" of Hoveizeh cultivar
with application of TAA, ABA and CK under stress conditions, showed 94.1%, 93.3% and 95.4% increases,
respectively. IAA, ABA and CK applications under stress conditions also increased fertile tillers (%) to 85.5%,
85.5% and 82.3 %, respectively, in comparison to non-applied treatment. CK caused a significant increase in
grain weight.hill”" under stress conditions. It increased the number of spike in Hoveizeh up to 14.4 % under low
temperature stress conditions. It is concluded that the amount and balance of hormones are the most important

and effective factors in rice plants to tolerate low temperature stress conditions.

Key words: Grain weight, Hormone, Low temperature stress and Rice.
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