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ABSTRACT: This experiment was conducted to study the effect of pyridoxine application on yield of 
melon (cucumis melon)under drought stress.The experiment was laid out in a complete randomized 
block design in three replications. The experiment had two factors, that the first factor was the different 
levels of pyridoxine application that was included (0 % as witness, 0.01%, 0.02 % and 0.03 %) and 
second factor was Polyethylene glycol(PEG) which used to apply the drought stress that included (0,-4, -
6, -8 and-12MPa).Before germinating the seeds were treated by pyridoxine levels (0.01%, 0.02 % and 
0.03 %) for 24 hours in the laboratory and after that the treated seeds planted subsequently. Results of 
variance analysis of data in this investigation showed that effect of different level of pyridoxine was 
significant at 1 % level on percent of germination, the weight of dry plant, the length of the shoot and the 
root and the amount of catalase enzyme activity. These results showed that PEG on the percent of 
germination, the weight of dry plant, the length of the shoot and the root, the amount of catalase enzyme 
activity on the level of one percent (p>0/01) have meaningful effects, in other word, the results showed 
that pretreatment seed by the pyridoxine can help the farmers in setting and producing suitable 
watermelon plant under drought stress.  
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INTRODUCTION 
 

 Seed soaking by water is not a new technique and seed priming by different materials is started since forty 
years ago. increase of some cereals yield is proven by seed priming by pyridoxine via increase the root system and 
increase of water and nutrients absorption subsequently (Samiullah et al., 1988).According to conducted 
researches it's accepted that pyridoxine treatment on seed caused to increase nitrogen and phosphorous 
absorption in mustard,mug, lentil (Samiullah et al., 1992), wheat (Khan et al., 1996) and canola (Khan et al., 1995). 
Growth indices and amount of chlorophylls were changed by pyridoxine and nitrogen fertilizer (Khan et al., 1996). 
Pyridoxine treatment increased the nutrients absorption in crops (Lone et al., 1999).Pyridoxine treatment increased 
the absorption speed in maize (Eradatmans Asli et al., 2009). Karaki (1998) reported the increase of the wet weight 
and the length of the shoot and the root of the watermelon and barley along with priming. Determining a suitable 
time of priming prevents a negative effect of it. Studies by Moradshahi et al (2004) regarding the effect of drought 
stress on nine floral plants demonstrated that as drought stress increases, growth of the roots of all cultivars 
increases but aerial member of almost all cultivars decreases. Penalosa and Eira 1993 reported that the suitable 
time of priming prevents a negative effect of priming on the germination seed of tomato. Seed germination has 
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extra importance in determining the final density of the plant in the square unit so that the enough density of the 
plant in square unit will be achieved that cultivated seeds erupt completely with enough speed (Baalbaki et al 
1990). The advantages of priming the seed is reported so that include increasing the resistance of the plant in the 
salty areas, Asada 1992, and under dry condition (Adams et al., 1999), seed cultivation, (Benson et al., 1998), 
increasing the performance of the seeds with low naming power, (Afzal et al., 2004), and also increase the 
products (Dumet and Benson 2000). According to the studies, it has been specified that the role of increasing of 
pyridoxine among the root attract cause appearing the root that it is affected by pyridoxine and nitrogen fertilizer of 
the develop indicator and the amount of the leaf chlorophyll will be changed (Khan et al). Using pyridoxine cause 
increase the nutrients from the soil and in result increase the performance in agricultural plant (Lone et al., 1999). 
Treating the seeds with pyridoxine was so easy. In addition increase the cropping indicator and the tank capacity 
(Khan et al., 2001). Corn seed was prepared with pyridoxine solution. The results showed that treating the seed 
with pyridoxine before cultivating it, increase the characteristics of germination and final grows of the corn plant 
(Eradatmand Asli and Houshmand Far, 2001). Ashrafi and Ramzjoo (2010) prepared three categories of safflower 
in an experiment under hydro priming and asmo priming condition. Hydro priming improved germination, the 
amount of germination, balance of germination and amount of shoot to the root meaningfully but decreased the 
duration of attending to 50% germination. Ansari et al 1990 in an experiment of mash seed declared that pyridoxine 
application increase access to high nutrients. By studying the effect of pyridoxine on the plant, the critical role 
vitamin B6 (pyridoxine) was confirmed on the plants development and their resistance to the tension. And also 
confirmed that vitamin B6 can act as a new kind of anti oxidant in the plants (Chen and Xiong, 2005). In order to 
study the effect of pyridoxine on canola rate an experiment was done and according to its results it was determined 
that its proficiency can be improved by drenching the seed in pyridoxine solution so that pyridoxine attend the seed 
on the suitable level of germination (Samiullah et al., 1991). In this investigation tried to apply different levels of 
pyridoxine to find the best level of these chemical materials for seed treatment for melon in order to achieve to the 
highestgermination. 
 

MATERIALS AND METHODS 
 

 The experiment was laid out in a completely randomized block design in three replications. the experiment had 
two factors that the first one was the different levels of pyridoxine that included 0 % as the witness, 0.01% , 0.02 % 
and 0.03 % and second factor was PEG 6000 that was include 0,-4, -6, -8  and -12 MPa. It was done in the 
laboratory of plant physiology of Enghelab institute of shahriyar city. For this purpose, firstly for every pottery dish 
50 healthy seeds were separated and in order to disinfect, the seeds were drenched in sodium hydro chloride 5% 
for 5 minutes then they were washed with water. Related seeds were put in the pyridoxine solution for 24 hours in 
20

0
 in five densities of 0, 0/01, 0/02 and 0/03 percent. After this time the seeds were transferred to the sterilized 

pottery dish in which bottom there was a paper filter. The diagonal of all pottery dishes was 9 cm. All petri dishes 
had a diameter of 9cm. then, 10ml distilled water or PEG 6000 solutions in concentrations of 0, -4, -6, -8 and -12 
MPa (depending on the type of treatment) was added to each petri dish. Then 10ml of distilled water added to each 
of the pottery dishes and all of them were transferred to a germinator with 25 ±1 and duration of day light 16 hours 
and darkness was 8 hours. Light intensity was 1500 lux. Counting the germinated seeds was done daily in a 
specific time. In the time of counting, the seeds were considered germinated that the length of their roots was 2mm 
or more. Counting will be continued till the increase in the number of germinated seed won't be observed and the 
number of the seed in pottery dish will be fixed. According to the data, in order to calculate the percent and speed 
of germination, the following equation is used. 
Germination Percentage = S/T× 100                              
Germination Speed = N1/D1+N2/D2+…+Ni/Di 
Where S is the number of germinated seeds, T is the total seeds and Ni the number of germinated seed in day. 
In order to achieve the length of the shoot and the root, 1ml ruler was used then the dry plant was measured. 
 
Extracting protein for assessing the enzyme activity 
 One gram of the sample (seed) with 5ml of butter trace HCl 5% molar with pH=7.5 for 30minutes in ice bath 
was crushed in a mortar and the achieved material was transferred to the centrifuge pipe and after 10 minutes 
inertia in 20 minutes and 1300 rounds in 4

0
 siliceous was done by centrifuge machine. After finishing the centrifuge 

stage, the pipe was removed from the machine and a zinc solution passed through multi-layer and supplied in 
some little vial. 
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Assessing the catalase enzyme activity 
 After preparing the protein extract to assess the catalase enzyme synthesis activity the following determiner 
was used: 
 Trace buffer with pH=7 and 50milimolar 2.5 ml and hydrogen peroxide 3% (volume/volume solution) 3%ml. 
The above cases were mixed in ice bath and immediately 60 micro liter of enzyme extract was added to it. 
Attraction changes curve on the wave length of 240 nanometers was read by using spectra photometer machine. 
Enzyme activity is calculated based on attraction unit changes per minute for every gram of sample.  

 
RESULTS 

 
 Results showed that pyridoxine has significant effect on germination percent, dry weight of plant, the length of 
the shoot and the root and the amount of the activity of catalase enzyme on the one percent probable level 
(p>0/01). Also PEG has significant effect on germination speed, dry weight of plant, the length of the shoot and the 
root and the amount of the activity of catalase enzyme on the one percent probable level (p>0/01). Interaction of 
pyridoxine and PEG has meaningful effect on germination percent, dry weight of plant, the length of the shoot and 
the root and the amount of the activity of catalase enzyme on the one percent probable level (p>0/01). The results 
of the average of comparison effect of different level of pyridoxine (table 1) showed that increase of the pyridoxine 
improve the situation of germination components related to witness and decrease the amount of catalase activity. 
The most germination indicator is related to the pyridoxine level of 0/03 percent.   
 

 
Figure 1 & 2. Catalase activity rate affected by different levels of polyethylene glycol and pyridoxine 

 
Table 1. Comparing the average interaction of the pyridoxine and PEG on the studied adjectives 

Treatment                                                                             Adjective average 

pyridoxine PEG 6000 Germination 
percent 

Dry weight Shoot length Root length Catalyze 
activity 

0 0 MPa 0.91 d 4.7 f 60 f 29.9 d 0.947 f 
0 -4 MPa 0.92 c 5.1 d 61.9 c 32.3 c 0.92 f 
0 -6 MPa 0.94 b 5.7 b 64.2 b 35.1 b 0.874f 
0 -8 MPa 0.98 a 6.2 a 64.9 a 35.4 a 0.873 e 
0 -12 MPa 0.82 g 3.9 g 57.2 h 22.2 h 0.979 d 
0/01 -12 MPa 0.83 f 4.8 e 57.4 g 22.3 g 0.952 d 
0/01 0 MPa 0.85 e 4.9 d 58.5 e 26.2 f 0.938 cd 
0/01 -4 MPa 0.86 d 5.1 c 59.1 d 28.1 e 0.89 f 
0/01 -6 MPa 0.64 j 3.7 h 45.9 l 15.2 l 1.056 b 
0/01 -8 MPa 0.66 i 3.9 g 49.9 k 18.9 k 0.989 d 
0/02 -12 MPa 0.68 h 4.7 f 54.9 j 19.9 j 0.697 e 
0/02 0 MPa 0.75 g 4.8 e 57.1 i 20.9 i 0.955 d 
0/02 -4 MPa 0.55 m 2m 37.1 o 13.1 p 1.253 a 
0/02 -6 MPa 0.56 l 2.9 k 37.4 n 13.3 n 1.125 b 
0/02 -8 MPa 0.58 k 3.4 j 42.5 m 15.1 m 1.005 c 
0/02 -12 MPa 0.60 j 3.6 i 43.1 l 17.9 l 0.984 c 
0/03 0 MPa 0.44 p 1.2 o 31.2 s 9.2 q 1.383 a 
0/03 -4 MPa 0.46 o 1.9 n 33.1 r 10.9 p 1.282 ab 
0/03 -6 MPa 0.49 n 2.2 m 37.1 q 11.1 o 1.191 a 
0/03 -8 MPa 0.52 2.4 l 37.8 p 12.3 n 1.019 b 
0/03 -12 MPa 0.91 d 4/7 f 60 f 29.9 d 0.947 c 

The average in which a column at least has one common letter is in the similar statistical group with Donken test 
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DISCUSSION 
 

 According to the obtained results can be concluded that probably pyridoxine by increase of root growth and 
enhancement of nutrients absorption by crop causes to use more nutrients in soil and causes increase grain yield 
subsequently by single grain weight, the most important component of yield in melon (Samiullah et al 
,1998).pyridoxine is a cofactor for many enzymatic reactions, specially the reaction which involved amino acid 
metabolism (Schneider et al,2000).Also it has been established that pyridoxine is required for root development 
that can effect positively on early seedling growth (Chen,H.L,Xiong, 2005). Also (Chen and Xiong, 2005) by 
studying the effect of pyridoxine on plants, confirmed the vital role of vitamin B6 (pyridoxine) on the development of 
the plants. Based on the research done by (Khan et al 1995) and the increasing role of pyridoxine in the amount of 
root drawing, cause to appear the leaf soon. It changes the ability of photosynthesis and natural attraction rate 
NAR. Based on the research of treating the seed with pyridoxine will have nitrogen attraction increase and 
phosphor in safflower, vetch and lentil (Smiullah et al, 1992), watermelon (Khan et al, 1996) and canola (Khan et al, 
1995) and (Smiullah et al 1991) (Chojnowski et al 1997) reported that priming the seed of the sunflower for 3 to 5 
days increase the germination speed and improve the plant development. As regard to obtained results, application 
of pyridoxine increased harvest index and that's caused by matter transfer from vegetative organs to reproductive 
organs. Based on the results, it was demonstrated that drought stress also results in peroxides enzyme increase 
that the probably stress conditions lead to the increase of H2O2 in cells and since catalase is considered as one of 
the most specialized and main sweeping enzymes of H2O2, it will turn it into water and oxygen in peroxidase before 
any damages from H2O2homeostasis. It seems that the above enzymes all play a role through synthesis of the 
second cell wall. Also, drought stress probably happens with oxidative stress so that catalase is among the major 
compounds of disinfecting toxic oxygen radicals in the stresses resulting in the increase of this enzyme. 
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