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ABSTRACT 
 
This experiment was conducted to study the effect of level and duration of pyridoxine application on yield of corn 
(Zea MaysL.Var.NS 640).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 (0.02% , 0.04 % and 0.06 %) and second factor was duration of seed treatment by pyridoxine that included 
(8,16 and 24 hours).The selected seeds were NS640 . Before planting the seeds were treated by pyridoxine levels 
(0.02%, 0.04% and 0.06%) for (8, 16 and 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 grain yield, harvest index and 1000 grain weight. Also according to 
results of mean comparison, it was observed that there is significantly variation between levels of pyridoxine on 
grain yield, harvest index and 1000 grain weight, as the highest was at second level of pyridoxine and the lowest 
was at first level of pyridoxine. Also the result of mean comparison interactional effect of different levels of 
pyridoxine application and seed treatment duration showed significantly variation on grain yield, harvest index and 
1000 grain weight. As the highest was obtained at second level of pyridoxine and second level of duration of 
pyridoxine application and the lowest was obtained at the first level of pyridoxine and first level of duration of 
pyridoxine application. The pyridoxine leaded to increase grain yield, harvest indexand 1000 grain weight. 
According to the results of this investigation and research development in relation with study of the effect (external 
treatment) of growth regulators that caused by external factor, can acquire better understanding about 
physiological mechanisms in plants.   
 
Key Words: Priming, Pyridoxine, corn, yield 
_____________________________________________________________________________________________ 
 

INTRODUCTION 
 

Seed soaking by water is not a new technique and seed priming by different materials has been 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 [2].Today, priming technique or seed preparation is one of 
the physiological methods to increase the germination percentage, seed efficiency, and preparation of speed and 
consistency of germination and deployment under stressconditions[7].The advantages of priming the seed is 
reported so that include increasing the resistance of the plant in the salty areas [1] and under dry [6] seed 
cultivation[7], increasing the performance of the seeds with low naming power, [2] and also increase the products 
[8].According to conducted researches it's accepted that pyridoxine treatment on seed caused to increase nitrogen 
and phosphorous absorption in mustard,mug, lentil [1&4], wheat [3] and canola [11]. Growth indices and amount of 
chlorophylls were changed by pyridoxine and nitrogen fertilizer [4]. Pyridoxine treatment increased the nutrients 
absorption in crops [12].Pyridoxine treatment increased the absorption speed in maize [6].In this investigation tried 



Pooria Panahi et al                                                  Annals of Biological Research, 2013, 4 (10):87-91 
 _____________________________________________________________________________ 

88 
Scholars Research Library 

to apply different levels and duration of pyridoxine to find the best level and duration of these chemical materials for 
seed treatment for corn in order to achieve to high yield. 

 
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 0.02,0.04,0.06% and second factor was 
duration of treatment that was include 8,16 and 24 hours. The experiment was conducted on farm in 
Eslamshahr,Tehran,Iran. At the first the seeds treated by pyridoxine in different levels 0.02, 0.04, 0.06% with 
different duration 8, 16 and 24 hours and planted as soon as the seeds were prepared. The treated seeds planted on 9 
rows that distance between each row were 75cm and distance between each seed was 20cm.the crops were irrigated 
once a week. Sampling was done once every 14 days. The evaluated traits are: number of grains per year, 1000 grain 
weight, number of grains row per year, eardiameter, biologicalyield, grain yield and harvest index. Data for various 
indices were subjected to analysis of variance using SAS software. Duncan’s multiple range test (DMRT) at the 0.05 
level of probability was used to evaluate the difference among treatment means. 

 
RESULTS  
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Table 2 indicates that there is difference between grain yield of different levels of pyridoxine.The highest and lowest 
grain yield was obtained respectively in pyridoxine 0.04 and 0.02 %. Also,treatment for 16 hours led to highest grain 
yield and lowest grain yield was caused by treatment for 8 hours (figure 1&3). The result of analysis variance 
indicates that number of grains per ear, ear diameter and number of grain rows per ear were not different. There is 
no difference between different levels and duration of pyridoxine application on number of grains per ear, ear 
diameter and number of grain rows per ear. However the largest ear diameter was obtained in second level of 
pyridoxine.  
 
Table1 indicates that biological yield was significantly. The effect of different levels and duration of pyridoxine 
application was significantly on biological yield. According to table 2 can find out that highest biological yield was 
caused by 0.04 % pyridoxine and 16 h duration of treatment (figure 2). 
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Table 1: ANOVA of different levels of pyridoxine and duration of its application on yield and yield 
components in corn (Zea mays L. Var.NS 640) 

 
Harvest 
Index 

Biological 
Yield 

Grain Yield Ear Diameter 
Number Of 
Kernel Row 

1000-Grain 
weight  

Kernel Number 
Per Ear  

df S.O.V  

2.54ns 0.13 ns **3370341.75  0.235 ns 1.59 ns **51065.3 ns4206.70 2  Replication  
77.05 ** 0.33 ns **1592638.8  1561 ns 2.25 ns **6098.77 28290.48 ns 2 Pyridoxine 
10.77 ** 0.001 ** **25581746  0.792 ns 1.03 ns **837.52 ns4596.70 2 Time 

**1.02  0.93 ** **92557.54  0.272 ns 0.20 ns **65.49 ns134.204  4 
Duration of 
treatment × 
Pyridoxine 

0.518 57035 66937.71 0.183 0.09 17.05 374.14 12 ERROR  
3.81 9.7 5.77 9.45 6.79 3.61 4.97 _ CV 

ns and**: Non-Significant and Significant at the 5% levels of probability 

 
Table 2: Mean comparison effects of different levels of pyridoxine and duration of its application on yield and 

yield components in corn (Zea mays L. Var.NS 640) 
 

Harvest Index Biological 
Yield 

Grain Yield Ear 
Diameter 

Number Of 
Kernel Row 

1000-Grain 
weight  

Kernel 
Number Per 

Ear  

Treatment  

       Pyridoxine  
c46.65 c19934 c9125.8 b1.98 a13.98 c245.4 b574.3 0.02% 
a49.17 a24118 a12352.2 b2.96 a14.81 a388.4  b583 0.04% 
b47.95 b22713 b11227.1 b2.28 a13.98 b298.2 b579.5  0.06% 

       Duration 
c44.35 c19001 c8987.3 b1.55 a13.55 c239.34 b571.2   8 
a47.04 a22354 a11811.9 b1.82 a13.71 a380.65 b582.56 16 
b45.93 b20875  b10321.6 b1.75 a13.35 b290.3 b578.1  24 

Means with Similar Words have non-Significant Difference (p < 0.05) 
 

Table 3: Mean comparison interactional effects of different levels of pyridoxine and duration of its 
application on yield and yield components in corn (Zea mays L. Var.NS 640) 

 
Harvest 
Index 

Biological 
Yield 

Grain Yield Ear 
Diameter 

Number Of 
Kernel 
Row 

1000-Grain 
weight  

Kernel 
Number 
Per Ear  

Treatment 
  

         
c44.55 c19011 c8999.8 b1.75 a13.65 c242.37 b572.75 0.02%  * 8 h 
ac45.58 ac19657 ac91352.2  b1.5 a13.8 ac313.25 b578.43 0.02%  * 16 h  
bc45.37 bc19124 ac9095 b1.88 a13.78 bc267.85  b576.2 0.02% * 24 h  
ac47.64 ac22935 ac11835.1 b2.02 a13.91 ac313.87  b577.1 0.04% * 8 h 
a50.01 a24651 a12254.6 b2.08 a14.5 a384.52 b582.78  0.04% * 16 h 
ab48.87 ab23895 ab11952 b2.06 a14.1 ab339.35 b580.55 0.04% * 24 h  
bc46.23 bc21357 bc10356.6 b1.95 a13.76 bc267.27 b575.35  0.06% * 8 h 
ab46.76 ab22654 ab10937.3 b2.01 a13.94 ab337.92 b581.3  0.06% * 16 h 
b46.55 b21754 b10737.9 b1.98 a13.88 b292.75 b578.8 0.06% * 24 h  

Means with Similar Words have non-Significant Difference (p < 0.05) 

 
CONCLUSION 

 
According to the obtained results it 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 corn [15]. Pyridoxine can act as a 
new type of plant antioxidants and also are involved in a wide range of biochemical reactions, including the 
metabolism of glycogen and amino acid synthesis and nucleic and the synthesis and metabolism of hemoglobin[5], 
and also this material in synthesis is involved, sphengomilin and other sphengo lipids neurotransmitters[13&19]. 5-
phosphate pyridoxine is involved in acid metabolism of gammaaminobutyric [20&23]. Vitamin B6 in the form of 5-
phosphate pyridoxine plays as coenzyme of anti-enzyme, so the seeds of the proteins and carbohydrates of enzymes 
and reactions of hydrolysis are broken down and ready to participate in the process of germination.pyridoxine is a 
cofactor for many enzymatic reactions, specially the reaction which involved amino acid metabolism [18].Also it 
has been established that pyridoxine is required for root development that can effect positively on early seedling 
growth [17&19].Based on the research done by [22&12] and the increasing role of pyridoxine in the amount of root 
drawing, cause to appear the leaf soon.As regard to obtained results, application of pyridoxine increased harvest 
index and that's caused by matter transfer from vegetative organs to reproductive organs.Consequently, according to 
the results in this experiment and the different level of treating the chemical pyridoxine of this matter we can 
conclude that probably, pyridoxine by increasing the root development and raising the ability of nutrient attraction 
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by the plant represents this possibility in order to use the potential of the water and nutrient in the soil. The results of 
this research showed that seed treatment with pyridoxine can be as an economic simple way and also be effective on 
increasing the plant output 

 
REFERENCES 

 
[1] LK Adams, EE Benson, HJ Strains, DH Bremner, S Millam, N Deighton.J Plant Physiol, 1999, 155:376 –386. 
[2] I Afzal, N Islam, F Mahmood, A Hameed, S Irfan, G Ahmad..Cardeno  dePesquisaSërBioSanta  Cruz  dosul , 
2004,16:19-34.  
[3] S.A  Ansari, M.M.R.K  Samiullah, Plant and Soil, 1990,125: 296- 298.  
[4] R Asada, Plant Physiol ,1992,85:235–241.  
[5] E. Ashrafi, and K. Razmjoo. Seed Science and Technology.2010, 38(3): 675-681(7).  
[6] R.Z., R.A Baalbaki, S.N. Zurayk, Bleik. and A.Talhuk. Seed Sci and. Techno.1990, 17:291-302. 
[7] E.E.  Benson  and  L.A  Withers..  The  application  of  germplasm  storage  in  biotechnology.  In Paris, M.S.S., 
Mavituna, F. and  Novis,  J.M.  (Eds.),  Plant  Cell  Biotechnology,  NATO  ASI  Series,  Vol.  III  8,  Springer-
Verlag, Berlin Heidelberg, pp. 1988,431-443.   
[8] H Chen  and  L. Xiong. Plant J. 2005, 44(3):396-408.  
[9] F Chojnowski and D Come. Seed science Research, 1997, 7: 323-331  
[10] A Dolatabadian  and R SalehjouneghaniThe  application  of  germplasm  storage  in  biotechnology, 2009,37 
(2) ,165 – 172 .  
[11] D  Dumet,  and  EE  Benson, .The    use    of    physical    and    biochemical    studies    to    elucidate  and 
reduce cryopreservation-induced  damage  in   hydrated  /  desiccated  germplasm,  in  Engelmann,   F.  and Hiroko,  
T. (Eds.),  Cryopreservation  of  Tropical  Plant  Germplasm  (Current  Research  Progress  and Application), 
JIRCAS Press, Tsukuba, Japan,2000, pp. 43-56.   
[12] D EradatmandAsli, and A. Houshmandfar.  Advances in Environmental Biology, 2011, 5(5): 1014-1018.  
[13] D Harris and P.A Hollington. Nepal and Pakistan. Exp. Agric. 2001,37: 403-415.  
[14] M Karl, and D Mishra,. Catalase, Plant Physiology, 1976,57: 315-319.  
[15] G. N Karaki,..Journal  of Agronomy and crop science. 1998, 181, 4: 229-235. 
[16] N.A.  khan  and  N  Samiullah,.  Pyridoxine  enhances  root  growth  and  leaf  NPK  content  of  lentil  grown  
with phosphorus levels, Ukas Publication, Hyderabad, India. 1995, PP:807-808.  
[17]  SPoospooragi and Ramani, PhD thesis, Universiti Putra Malaysia,2005.   
[18]  D George and F Sherrington, P.D, Plant propagation by tissue culture. London: Exegetics Ltd,1984.   
[19] F Pierik, R.L.M, In vitro culture if higher plants. Kluwer Academic Publishers.1997. 
[20] G JuditDobránszki, Jaime A Teixeira da Silva, Biotechnology Advances,2010, 28,462–488.   
[21] A Ibrahim, SOzyigit, MVezir and K  OzgenErcan,  African  Journal  of  Biotechnology, 2006, 6, 1003- 1008. 
[22]  R Prasad RAdjuvants and Agrochemicals, Mode of action and physiological activity. Boca Raton Florida: 
CRC press, I,1989.   
[23] W Hang, D.N.M.MSc Thesis. The University of Nottingham, Malaysia campus,2010.   


