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 Background: Effect of time and auxin spray on rice yield factors was studied in 
summer 2013 in Robat village, Baghmalek, Khuzestan, Iran. In order to investigation of 

auxin spraying three growth stages (T1: transplanting stage, T2: vegetative phase and 

T3: reproductive phase) and three auxin concentration (A0: no hormone treatment 
(control), A1: treatment with 100ppm and A2: treatment with 150ppm) factorial 

experiment with randomized completely block design with 3 replication was done. 

According to this investigation results, there was significant different in yield and yield 
component and as was seen in results the lowest of all traits was related to control and 

in most of studied traits, 100ppm was the most effective auxin levels than others. Auxin 

in plant directly involved in the biosynthesis of material. So can produce more plant 
cells, thereby, more dry matter and then reserves in seeds. 
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INTRODUCTION 

 

 Rice (Oryza sativa L) is the second most important cereal and has the second place after wheat by grain 

production. Rice is the main food more than a third of world. Mainly it is cultivated in tropical and subtropical 

regions. More than 90% of the world's rice is produced and consumed in Asia. Rice is known as an annual crop 

[8]. Plant growth and development are controlled by chemicals with very low concentration. These materials 

called plant growth hormones, phytohormone, or plant growth regulators (PGR). Auxin results in a wide range 

of growth responses. A number of natural substances do same as auxin activity, but indoleacetic acid (IAA) is 

the first extracted and well-known growth regulator [5]. In order to study the effect of auxin, abscisic acid and 

cytokine spray on yield and yield components of rice at the low temperature hydroponic experiment was 

conducted in Karaj. According to this investigation results, concentration and balance hormone is the most 

important factor on tolerance to low temperature stress n rice [6]. To investigate the effect of auxin, indole-3-

NAD and its precursor L-Tryptophan on growth and yield of rice (cultivars Basmty- 385), rice seedlings were 

placed in solution for one hour at different levels of indole-3 and L-Tryptophan. Results showed significant 

differences in yield and NPK content in treated plants compared to control [10]. Bakhsh and co-workers to 

examine NAA on rice yield used randomized complete block design with split plot arrangement in Pakistan in 

2004 and 2005. The most effective concentration of hormone on the most traits was 90ml/ha in spike formation 

stage [2]. Bikash and coworkers found that plant dry weight and rice yield are increased in 100ppm auxin usage 

[3]. According to these finding of researches in worldwide and importance of feeding value of rice in Iran, effect 

of time and auxin spray on rice yield factors was studied in this investigation. 

 

MATERIALS AND METHODS 

 

 Effect of time and auxin spray on rice yield factors was studied in summer 2013 in Robat village, 

Baghmalek, Khuzestan, Iran located at latitude 49  51´and longitude 31  31´at 917 meters above sea level. In 

order to investigation of auxin spraying three growth stages (T1: transplanting stage, T2: vegetative phase and 

T3: reproductive phase) and three auxin concentration (A0: no hormone treatment (control), A1: treatment with 

100ppm and A2: treatment with 150ppm) in 1000m
2
 area, factorial experiment with randomized completely 
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block design with 3 replication was done. Distance between rows was 25 cm from each side. 7 lines in each plot 

were sowed that 1
st
, 2

nd
, 6

th
, 7

th
 lines were considered as boarders, and also, 3

rd
, 4

th
 and 5

th
 lines were considered 

for studied traits. Sampling was performed 5 times and Interval between them was 14 days. Studied traits 

included the number of panicle, panicle weight, seed yield, biological yield, harvest index, thousand seed 

weight. 9.1.3 Portable SAS software was used for analysis of variance and compare mean by Duncan's method 

at 5% level. 

 

RESULTS AND DISCUSSIONS 
 

Number of Panicle: 

 Results of ANOVA of measuring of this trait (Table 1) showed that different concentrations of auxin had no 

significant impact, while time has significant effect at 5% level. Interaction of two factors for this trait was 

statistically insignificant. According to compare mean (Table 2) of this trait, significant changes in number of 

panicle were obtained under different auxin treatments. Number of panicle maximum was related to A1 

(100ppm) and increase the amount of auxin reduces the number of panicle. Bakhsh et al., (2011) reported the 

largest increase in the number of panicles of rice per hectare achieved in the 90 mg/ha [2]. They examined 

amount of auxin up to 120 mg/ha [2]. The number of panicle was achieved at the highest level in stage T2 and 

there was no difference between T1 and T3 growth stages. Bakhsh et al., (2011) found the largest number of 

panicle in the panicle formation initiation [2]. The mean interaction effects of treatments (Table 3), the 

maximum number of panicle were obtained when the amount of 100ppm hormone was injected at time T2, 

which was equal to 1402/7 and also the least of it was obtained in A0T1 that was equal to the 1018 panicle. 

 

Seed Number: 

 Analysis of variance results (Table 1) showed that different concentrations of auxin had no significant 

impact and time had significant difference at 1% level. Interaction of different treatments for this trait was 

insignificant, statistically. According to the mean comparison (Table 2), this trait was influenced by various 

auxin treatments was no significant, which confirms the analysis of variance. Maximum seed number was 

achieved at 100ppmhormone. Sarkar et al., (2002) also had the highest number of seeds per plant that received 

the same amount of auxin. Also, maximum seed number (112000 seeds) was obtained at T3 and there was no 

difference between T1 and T2 stages by this trait. Interaction treatments showed maximum (132088 seeds) and 

minimum (47280 seeds) seed number was achieved at A2T3 and A0T1 treatments, respectively. 

 

Panicle Weight: 

 ANOVA results (Table 1) demonstrated insignificant effect of different auxin concentrations and significant 

impact time at the level of 1%. Interaction of different treatments for this trait was insignificant, statistically. 

According to mean comparison (Table 2) this trait had significantly changes under different auxin treatments. 

Highest panicle weight was obtained at 100ppm auxin. Amal et al., (2009) reported 50 and 100ppm auxin 

increased pod dry and fresh weight [1]. Motallebnejad and colleagues reported that spike weight is increased by 

using up to 25 ppm auxin [7]. Maximum (3093.5 gr) and minimum (1161.1 gr) panicle weight in T3 and T1 

were measured, respectively, and between T1 and T2 was not significant difference. On survey of interaction 

treatments Maximum (4762gr) and minimum (892 gr) panicle weight were obtained in A1T3 and A0T1, 

respectively. 

 Devlin and Withan (1993) reported that application of auxin has significantly effects on plant growth. 

Auxin in plant directly involved in the biosynthesis of material. So can produce more plant cells, thereby, more 

dry matter and then reserves in seeds [4]. 

 

1000 Seed Weight: 

 ANOVA results (Table 1) demonstrated insignificant effect of different auxin concentrations and significant 

impact time at the level of 1%. Interaction of different treatments for this trait was insignificant, statistically. 

According to mean comparison (Table 2) the highest average yield was related to A2 treatment equal to 11.227 

and minimum of this trait (9.188) was related to control. A1 treatment had statistically significant difference 

with other dosages. Bakhsh et al., (2011) by using four auxin levels, reported that seed weight increased up to 

90 mg/ha auxin [2]. They also said that rice grains have less weight gain in the control and 120 mg/ha treatments 

[2]. Maximum (10.665gr) and then followed by 10.267gr 1000-seed weight, and, also, minimum of this trait 

(9.727gr) were measured in T3, T2 and T1, respectively. There was no significant difference between growth 

stages. According to mean interaction effects (Table 3) treatments, the highest 1000 seed weight was obtained 

when the amount of 150ppm was used at T3 equal to 9.727gr and lowest of this trait was related to control was 

equal to 8.746gr. 
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Seed Yield: 

 ANOVA results (Table 1) demonstrated insignificant effect of different auxin concentrations and significant 

impact time at 5%level. Interaction of different treatments for this trait was insignificant, statistically. According 

to mean comparison (Table 2), the highest (2019.3 gr) and lowest (1210.2 gr) seed yield were obtained at 

150ppm and control treatments, respectively. Application of 100ppm had no statistically significant differences 

with other treatments. Highest (2274.5gr) and lowest (1075.5gr) seed yield were obtained at T3 and T1, 

respectively. Bakhsh et al., reported that highest seed yield was related to panicle formation stage and hormone 

usage in seed formation stage resulted in seed yield reduction [2]. According to interaction between factors 

maximum (3164.3 gr) and minimum (954.5gr) seed yield were obtained in A2T3 and A0T1, respectively.  

 

Biological yield: 

 ANOVA results (Table 1) demonstrated insignificant effect of different auxin concentrations and significant 

impact time at 5%level. Interaction of different treatments for this trait was insignificant, statistically. According 

to mean comparison (Table 2), the highest (3930.8) and lowest (3094.8) biological yield were measured at 

150ppm and control treatments, respectively. 100ppm hormone usage produced 3571.4 gr biological yield that 

had no significant different with two other treatments. Tiwari and colleagues (2011) reported by using 100gr 

auxin with other growth regulators, highest biological yield of hybrid rice was obtained [9]. The highest 

(4376.6gr) and lowest (2821.1gr) biological yield were measured at T3 and T1 time levels, respectively. Also, 

average of this trait in T2 was equal to 3398.5 that had no statistically different with other treatments. 

Interaction between studied factors showed that maximum (4801.3gr) and minimum (2711.3gr) biological yield 

were achieved at A2T3 and A0T1, respectively. 

 
Table 1: The ANOVA results of the studied traits in rice under different level of amount and time usage auxin. 

Mean of Square 

Harvest 
Index 

Biological 
Yield 

Seed Yield 1000 
Seed 

Weight 

Panicle 
Weight 

Seed Number Panicle 
Number 

df S. O. V 

102.232ns 394743.81ns 554674.39ns 0.353ns 2200528.88ns 164317207ns 89033.481* 2 R 

331.923ns 1585912.98ns 1484722.134ns 9.357** 4467127.43ns 1158270297ns 13470.814ns 2 Auxin 
concentration 

1256.0729** 5564519.54** 3276242.583* 1.993** 9434222.87* 8419275196** 125513.48* 2 Growth stage 

60.228ns 485953.65ns 654139.855ns 0.313ns 1717104.08ns 255130561ns 26750.814ns 4 Interaction 

175.927 445628.53 554674.39 0.186 2097161.76 994649920 20236.148 16 Error 

*, ** and ns indicate significant difference at 5% and 1% levels and non-significant difference.  
 

Table 2: Some agronomic traits mean comparison by Duncan’s method under different level of amount and time usage auxin on rice 

Harvest 

Index 

Biological 

Yield 

Seed Yield 1000 Seed 

Weight 

Panicle 

Weight 

Seed Number Panicle 

Number 

Treatments 

Time of usage 

30.369b 2821.1b 1075.5b 9.727b 1161.1b 52264b 1077.33b T1 

41.104ab 3398.5b 1557.3ab 10.267a 1540.6b 71059b 1256.00a T2 

53.964a 4376.6a 2274.5a 10.665a 3093.5a 112075a 1300.44b T3 

Amount of Hormone 

36.847c 3094.0b 1210.2b 9.188c 1204.2c 65869c 1173.33b A0 

40.008b 3571.4ab 1677.8ab 10.244b 2610.8a 81651b 1250.67a A1 

48.583a 3930.8a 2019.3a 11.227a 1980.2b 87877a 1209.78b A2 

 

  According to Duncan's multi range test the means with similar letters in each column are not significantly 

different at 5% level 

 
Table 3: Interaction mean comparison related to some studied agronomic traits in rice under different level of amount and time usage auxin  

Harvest 

Index 

Biological 

Yield 

Seed Yield 1000 Seed 

Weight 

Panicle 

Weight 

Seed Number Panicle 

Number 

Treatments 

29.96b 2711.3b 954.5b 8.746f 892b 47280c 1018.7c A0T1 

34.84b 2988.4b 1391.0b 9.433def 1086b 60875bc 1152.0abc A0T2 

45.74ab 3582.3ab 1285.2b 9.386ef 1635b 89453abc 1349.3ab A0T3 

28.66b 2382.9b 1110.7b 9.973cde 1237b 54320bc 1077.3bc A1T1 

40.61ab 3585.0ab 1548.5b 10.213cd 1869b 75949abc 1402.7a A1T2 

50.75ab 4746.2a 2374.1ab 10.546bc 4726a 114683ab 1272.0abc A1T3 

32.48b 3369.1b 1161.2b 10.463bc 1354b 55192bc 1136.0abc A2T1 

47.86ab 3622.0ab 1732.4b 11.156b 1667b 76352abc 1213.3abc A2T2 

65.40a 4801.3a 3164.3a 12.063a 2920ab 132088a 1280.0abc A2T3 

 

 According to Duncan's multi range test the means with similar letters in each column are not significantly 

different at 5% level 
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Harvest Index: 

 ANOVA results (Table 1) demonstrated insignificant effect of different auxin concentrations and significant 

impact time at 1%level. Interaction of different treatments for this trait was insignificant, statistically. Harvest 

index mean comparison (Table 2), was significantly influenced by different auxin treatments. The highest 

harvest index at 150ppm auxin concentration and lowest in the control treatment were achieved. The harvest 

index was highest in T3stage equal to 53.964 and its lowest amount was measured in T1 equal to 30.369 that 

with T3 treatment had significant differences. Average T2treatment was equal to 41.104 which was 

simultaneously compared with the other treatments did not show significant differences. Highest harvest index 

(65.40) and lowest (29.96) were obtained at A2T3 and A0T1, respectively. 

 

Conclusion: 

 Analysis of variance showed insignificant difference in various level hormones in all traits except seed 

weight, but different growth stages showed significant differences in all traits. Studied the interaction of both 

factors was insignificant in all traits. Mean treatments were compared by Duncan’s method that showed 

significant different for simple effects and interaction between two studied factors. According to this 

investigation results, there was significant different in yield and yield component and as was seen in results the 

lowest of all traits was related to control and in most of studied traits, 100ppm was the most effective auxin 

levels than others. This result was agreed to Devlin and Withan results that said application of auxin has 

significantly effects on plant growth. Auxin in plant directly involved in the biosynthesis of material. So can 

produce more plant cells, thereby, more dry matter and then reserves in seeds [4]. Studying of other plant 

growth regulators and also auxin with different dosages in other growth stage, in other location is suggested. 
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