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 This research was conducted to evaluate the effect of foliar application of methanol and 
ascorbic acid on physiological characteristics and yield of peanut (Arachis hypogaea L.) 

in Bandar Kiyashahr, located in the north of Guilan province, Iran and investigating 

field in 2012-2013. Field experiments were conducted in factorial trial with 3 
replications basis on randomized complete block design. The concentrations of 

methanol at 4 levels(without spraying(0), 10, 20, and 30 volumetric percentage) and 4 

levels ascorbic acid(without spraying(0), 1, 2, and 3 g.lit-1) were two factors used in 
this studied. Results showed that the foliar applied of methanol had significantly effects 

on pod yield, seed yield, haulm yield, number of pod per plant, shelling percentage, 

Crop Growth Rate(CGR), Pod Growth Rate(PGR) and partitioning factor(PF) that 
applying of 20 %(v/v) of methanol was considerably better than the rest. But applying 

of methanol and ascorbic acid had not significant effect on Partitioning Factor. The 

highest yield of pod (5558.4 kg.ha-1) and kernel (3975.5 kg.ha-1) were obtained from 
20% (v/v) of methanol. According to the results, application of fertilizers, such as 

methanol and ascorbic acid which acts as a C source for the plants is an important 

factor for enhancement of growth and yield of peanut. 
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INTRODUCTION 

 

 Peanut ( Arachis hypogaea L.) is one of the most important and principal oilseed crops at Guilan province 

in north of Iran. Many researchers tend to use growth regulators to improve crop growth and production. Peanut 

is cultivated in light soils in this region and it’s cultivated as rain-fed crop thus during periods of peanut growth, 

the plants specially during pod filling period it’s encounter with drought and heat stress[16].In such 

circumstances, the continued activity of carbon fixation is essential for the continued growth of the pod and 

seeds. One of the compounds that can used to accomplish this is methanol that the simplest alcohol in nature. 

Recent investigation showed that C3 crops yield and growth increased via methanol and spraying may be acts as 

C source for the plants [7, 13, 22, 10, 19, 16, 6]. Methanol sprayed on plant enters their tissues rapidly (Gout et 

al., 2000) and increase growth of wheat, pea, peanut and tomato [16, 15, 14]. According to Nonomura, and 

Benson [13], 10-15% (v/v) methanol spraying increases plant growth and yield. Also methanol can increases 

carbon assimilation efficiency [7]. On the other hand, L-Ascorbic acid (vitamin c) in plants has beneficial 

influences on various aspects in plant and also it has many important roles such as, an antioxidant, precursor for 

oxalate and tartarate synthesis, enzyme cofactor, plant defence against oxidization, plant cell division, cell 

expansion, growth and development, leaf senescence and stress defence [20, 9, 1, 12]. The use of these 

compounds can contribute to the improvement of crop growth under stress conditions [16, 18].Thus the purpose 

of this study was to evaluated the effect of methanol and ascorbic acid on physiological parameters and growth 

of peanut. 
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MATERIALS AND METHODS 
 

 In order to evaluation the Effect of foliar application of Methanol and Ascorbic acid on some Physiological 

characteristics and yield of peanut (Arachis hypogaea L.) varNC2 in 2012-2013 an experiment was carried out 

at the Bandar kiyashahr near Caspian Sea. The experimental field is situated at 37°26′ N latitude and49°57′ E. 

The experiment outline was entirely randomized complete block design was used to incorporate factorial 

combinations in two factors in three replications were used in this study including of methanol (without 

spraying(0), 10, 20, and 30 volumetric percentage) and 4 levels ascorbic acid (without spraying(0), 1, 2, and 3 

g.lit-1).The experiment was conducted in 5×2 m plots, each of which having 10 cultivation was rows and 

distances between plots of each replication, between replications, rows and every two plants on the rows were 

0.5 m, 1 m, 50 cm and 40 cm, respectively. The Methanol and ascorbic acid Spraying was done three times 

during the growing season with 10-day intervals and spraying begun in 68 code stage of BBCH-scale[5]. To 

each one of these methanol and ascorbic acid solutions added 2 g.lit-1 glycine and 1 g.lit-1 tetrahydrofolate and 

Fallowing parameters were measured: pod yield (kg.ha-1), seed yield(kg.ha-1), number of pod per plant, 

shelling percentage, Crop Growth Rate(CGR), Pod Growth Rate(PGR) and Partitioning factor(PF). At final 

harvest dry mass of haulm and the dry mass of pods were measured after oven drying at 70 ̊ C for 48 h. Crop 

Growth Rate, Pod Growth Rate and partitioning factor were estimated using the following equation: 

 CGR= Haulm yield + (pod yield×1.65)/T1 [21] 

 PGR= (pod yield×1.65)(T1-T2-15) [21] 

 T1 is the number of days from sowing to harvest and T2 is the duration from sowing to 50% flowering. 

Shel ling percentage was calculated by dividing of seed weight to pod weight. 

 Seed yield was calculated as the ratio of pod yield × shelling percentage [2] 

 PF= PGR/CGR [21] 

 Soil test result revealed in Table.1. Data statistical analyses were performed by S.A.S software (version 9.2) 

and comparison of means was tested by LSD (5%).  

  
Table 1: Result of  physical charactrestics of soil analysis. 

EC Clay Silt Sand TDN Parameters 

(ds/m) (%) (%) (%) (%) Unit 

0/32 16 68 16 10 Amount 

 
Table 1: Result of chemical charactrestics of soil analysis.  

Total 

N 

P K Ca Ca2+ SO42- Fe Zn SP pH Parameters 

(%) available 
(mg/kg) 

Available 
(mg/kg) 

Exchangeable 
( meq/100g) 

available 
( meq/l) 

available 
( meq/l ) 

Available 
(mg/kg) 

available 
(mg/kg) 

(%) - Unit 

0.064 3.1 140 30.3 3.2 0.04 21 2.6 41 7.7 Amount 

 

RESULT AND DISCUSSIONS 

 

 The results indicated that foliar applied of methanol on CGR, PGR were significant and spraying of 

methanol had not significant effect on partitioning factor (Table.2).CGR, PGR, number of pod per plant and 

shelling percentage differed significantly duo to foliar application of methanol. Highest CGR, and PGR was 

obtained in crop sprayed with 20%(v/v) methanol(Table 3). However, this parameter was little affected by 

spraying of ascorbic acid (Table.2). 3 times foliar application of 30% (v/v) methanol cause increasing of leaf 

abscission and decreasing of CGR and PGR (Table.3). Spraying of ascorbic acid and interaction of methanol× 

ascorbic acid had not significant effect on measured parameters. Analysis of variance indicated that methanol 

had significant effect on the shelling percentage. With increasing the amount of methanol by 20% (v/v), there 

was an increasing observed in the shelling percentage (Table.2). The maximum number of shelling percentage 

belonged to 20%(v/v) methanol with average of 68.91%(Table.3).With increasing the amount of ascorbic acid a 

non-significant increase was observe in the shelling percentage. The results indicated that under conditions of 

this study, the effect of methanol on number of pod per plant was significant. With increasing the amount of 

methanol by 20% (v/v), there was an increasing observed in the shelling percentage (Table.2). The maximum 

number of shelling percentage belonged to 20%(v/v) methanol with average of 42(Table.3).With increasing the 

amount of ascorbic acid a non-significant increase was observe in the number of pod per plant. Li et 

al.,[8].reported that methanol spraying had a positive effect on the number of pods per plant in peanut and 

soybean. According to the analysis of variance (Table.4), methanol had a significant effect on pod yield in a 

statistical level of 1% .With the increase of methanol to 20%(v/v), a significant increase was observed in the 

amount of pod yield but then it decreased The highest pod yield belongs to 20%(v/v) methanol with an average 

5558.4 kg.ha-1and the lowest belonged to methanol of 0%(v/v) or this very control with an average of 4299.5  

kg.ha-1(fig.1). The results indicated that under conditions of this study, with increasing the amount of ascorbic 

acid there was not significantly increase in the amount of pod yield. Furthermore, the interaction of methanol 
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and ascorbic acid was not significant on the pod yield of peanut (Table.4). The seed yield, pod yield and yield of 

haulm were significantly higher for plants treated with methanol and this parameter increased duo to foliar 

application of methanol until 20% (v/v) (Table.4). These results are consistent with studies reporting higher 

yield in plants grown under methanol foliar application [6, 7]. Table of analysis of variance indicated that 

methanol at 5% level had a significant effect on seed yield(Table.4).With the increase of methanol to 20%(v/v), 

a significant increase was observed in the amount of seed yield but then it decreased. The highest seed yield 

belongs to 20%(v/v) methanol with an average 3975.5 kg.ha-1and the lowest belonged to methanol of 0%(v/v) 

or this very control with an average of 3097.2 kg.ha-1(fig.2). The effect of ascorbic acid spraying on seed yield 

had not significant. Furthermore, the interaction of methanol and ascorbic acid was not significant on the seed 

yield of peanut. 

 
Table 2: Analysis of variance for effect of foliar application of methanol and ascorbic acid on Shelling percentage, Number of pod per plant  

and physiological parameters of peanut at year of 2012-2013 

  Shelling percentage Number of pod per plant CGR PGR PF 

S.O.V df Mean square 

Year 1 161.20 ns 138.54 ns 14.151 ns 0.026 ns 969.582* 

Rep(year) 4 14.961 ns 151.79 ns 6.999 ns 6.183 ns 390.947 ns 

Methanol 3 219.32** 962.14 ** 25.275* 23.297* 191.877 ns 

Year × Methanol 3 0.74 ns 38.85 ns 0.186 ns 0.724 ns 36.084 ns 

Ascorbic acid 3 5.38 ns 48.49 ns 5.134 ns 4.581 ns 4.497 ns 

Year × Ascorbic acid 3 0.65 ns 16.04 ns 0.918 ns 0.216 ns 8.260 ns 

Methanol× Ascorbic acid 9 20.81 ns 51.18 ns 1.011 ns 2.230 ns 72.493 ns 

Year × Methanol× Ascorbic acid 9 0.20 ns 6.52 ns 0.170 ns 0.702 ns 23.292 ns 

Error 60 23.33 58.18 3.907 8.042 191.960 

CV(%) - 7.469 22.288 18.402 29.137 15.384 

*,** and ns show significance at 0.05 and 0.01 statistical levels and Non-significant respectively 

 

Table 3: Physiological parameters, shelling percentage and number of pod per plant as influence by foliar application of methanol. 

 Shelling percentage Number of pod per plant CGR(g.m-2.day-1) PGR(g.m-2.day-1) PF(%) 

Methanol(v/v)      

0 64.11 b 27.66 b 9.76 b 8.54 b 87.59 a 

10 64.13 b 35.83 a 10.80 b 9.85 b 90.96 a 

20 68.91 a 42 a 12.20 a 11.04 a 89.11 a 

30 61.5 c 31.40 ab 10.18 b 9.48 b 92.53 a 

LSD(5%) 2.19 7.58 1.49 1.40 11.20 

Means followed by the same letter do not differ significantly at 5% probability level.  

 

 
 

Fig. 1: The effect of foliar application of methanol on pod yield of peanut. 
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Fig. 2: The effect of foliar application of methanol on seed yield of peanut. 

 

 Table of analysis of variance indicated that methanol at 1% level had a significant effect on haulm 

yield(Table.4).With the increase of methanol to 20%(v/v), a significant increase was observed in the amount of 

seed yield but then it decreased. The highest seed yield belongs to 20%(v/v) methanol with an average 7802.75 

kg.ha-1and the lowest belonged to methanol of 0% (v/v) or this very control with an average of 6288.55        

kg.ha-1(fig.3). The effect of ascorbic acid spraying on haulm yield had not significant and also the interaction of 

methanol and ascorbic acid was not significant on the haulm yield of peanut. 

 

 
 

Fig. 3: The effect of foliar application of methanol on haulm yield of peanut. 

 
Table 4: Analysis of variance for effect of foliar application of methanol and ascorbic acid on yield of peanut at year of 2012-2013 

  haulm yield Seed yield Pod yield 

S.O.V df Mean square 

Year 1 12118879.50 ns 2482281.34 ns 1157393.56 ns 

Rep(year) 4 7281314.12** 715746.51 ns 1484707.03 ns 

Methanol 3 10554520.71** 3786071.45* 6895866.75** 

Year × Methanol 3 42097.07 ns 79050.47 ns 115294.99 ns 

Ascorbic acid 3 1819925.3 ns 421287.90 ns 1603981.71 ns 

Year × Ascorbic acid 3 42841.58 ns 88662.11 ns 43872.93 ns 

Methanol× Ascorbic acid 9 593924.75 ns 411516.36 ns 317540.40 ns 

Year × Methanol× Ascorbic acid 9 15107.25 ns 41344.96 ns 90778.06 ns 

Error 60 1710976.10 977587.58 2026311.60 

CV(%) - 19.078 29.536 29.072 

*,** and ns show significance at 0.05 and 0.01 statistical levels and Non-significant respectively 
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 Overall, the results showed that foliar application of methanol significantly affected the traits of the CGR, 

PGR, seed yield at 5% and, pod yield, haulm yield and shelling percentage at 1% probability level. The use 

methanol increases the efficiency of plant photosynthesis. Since, carbon is a big part of the dry weight, the use 

of methanol as a factor enhancing the carbon source and photosynthesis efficiency can have a dramatic effect on 

crop growth and yield. In general, the highest values of yield and the other variable were observed in the 

methanol concentration of 20% (v/v) and the lowest of this parameter was in the control. The results of many 

researchers suggest that the use of some simple alcohols such as methanol increase concentrations of carbon 

dioxide and ultimately increase yield of C3 crops [15]. According to hemming and Criddle [7], in C3 crops yield 

and growth increased via methanol and spraying may be acts as C source for the plants. The effect of ascorbic 

acid in measured parameters was not significant and also foliar application of methanol did not effect on 

partitioning factor at peanut plant. It seems that part of it is for the reason that the traits studied are affected 

more by genetics than the test environment. Murali et al., [11] reported that the different in the results of 

different studies may be due to differences in methanol concentrations and weather condition in the test site. 

Which was consistent with the result of Murali et al.,[11], Sunderman and Sweeney [18]. 

 

Conclusion: 

 Results showed that the foliar applied of methanol had significantly effects on pod yield, seed yield, haulm 

yield, number of pod per plant, shelling percentage, Crop Growth Rate(CGR), Pod Growth Rate(PGR) and 

partitioning factor(PF) that applying of 20 %(v/v) of methanol was considerably better than the rest. But 

applying of methanol and ascorbic acid had not significant effect on Partitioning Factor. The highest yield of 

pod (5558.4 kg.ha-1) and kernel (3975.5 kg.ha-1) were obtained from 20% (v/v) of methanol. According to the 

results, application of fertilizers, such as methanol and ascorbic acid which acts as a C source for the plants is an 

important factor for enhancement of growth and yield of peanut. 
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