
Advances in Environmental Biology, 8(17) September 2014, Pages: 117-119 

 

AENSI Journals 

Advances in Environmental Biology 
ISSN-1995-0756      EISSN-1998-1066 

 

Journal home page: http://www.aensiweb.com/AEB/ 

 

 

Corresponding Author: Vahid Mollasadeghi, Young Researchers and Elite Club, Ardabil Branch, Islamic Azad 

University, Ardabil, Iran. 

Effect of potassium humate on the grain yield of wheat under drought stress 
 
Vahid Mollasadeghi, Bahram Mirzamasoumzadeh and Babak Ahadzadeh 

 
1Young Researchers and Elite Club, Ardabil Branch, Islamic Azad University, Ardabil, Iran. 
 

A R T I C L E  I N F O   A B S T R A C T  

Article history: 

Received 25 September 2014 

Received in revised form 

26 October 2014 

Accepted 25 November  2014 

Available online 1 December 2014 
 

Keywords: 

Wheat, grain yield, drought, humic 
acid 

 

 In order to evaluate grain yield wheat genotypes under low-water stress condition and 

also with presence of potassium humate, an experiment was performed in the form of 

split plot on the basis of completely randomized block design with three replications; 

and in two stressful conditions (stopping irrigation after anthesis and stopping irrigation 

after anthesis with potassium humate) and without drought stress at the Research 

Station of Islamic Azad university, Ardabil branch. ANOVA showed that under-study 
genotypes had meaningful differences. Genotypes Toos and 4057 have highest grain 

yield in both stressed and non-stressed conditions. Genotypes Toos and 4057 have 

highest grain yield in optimal and stopping irrigation conditions after anthesis stage, 
while genotypes Toos, Gascogne, 4057 and Ruzi-84 had the highest grain yield in the 

same conditions with potassium humate, and they identified as the most tolerant 

genotypes to drought.  
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INTRODUCTION 

 

Wheat is cultivated in wide areas of the world in a range of latitude 67 degrees north (Norway, Finland and 

Russia) to 45 degrees South latitude (in Argentina). This compatibility power results in spreading its level of 

under cultivation in the world. The most wheat is produced in semiarid areas (with annual rainfall 250-500 mm) 

and semi-humid (with annual rainfall 500-700 mm) and a few in some arid areas (with annual rainfall of about 

200 mm) [1]. Wheat, will supply over 20% of calories needed to the world's population [2]. In Iran wheat is as a 

major source of supply of  needed calories and protein for the population, so that it constitutes 75% protein and 

65% calories of each person ,daily,[3] and given that one of the major problems in arid and semi-arid areas is 

water deficit [4]. Drought stress is considered as the most important factor to challenging and it is depends on 

the season that could seriously reduce wheat production [5, 6, 7, 8 and 9]. 

Potassium humate increase the crop quality significantly, and it increased stability of plant against alive and 

non-alive stresses [10].Young et al [11] suggested that humic materials can affected physiologic processes of 

plant growth directly or indirectly. Their direct effects include increasing of permeability of cellular membrane, 

breathing, biosynthesize nucleic acid, ionic absorption, enzymic action and pseudo-enzymic action. Humic acid 

minimized fertilizer consumption amounts and it stabilized the plant against heat stresses, drought, coldness, 

illness, insects and other kinds of agricultural and environmental pressures. Also, production of plant (entirely) 

indicated that the yield is increased and also it stabilized peduncle as well [12]. Drought is one of the most 

important factors to limit agriculture crops including wheat in the world and especially in Iran. Importance of 

this issue is clear when we have know that more than one quarter (1/4) of the earth is dry and semidry [13 and 

14]. In areas like Iran in which rainfall is low and its distribution is variable during the year, it's difficult to 

forecast rainfall. Grain yield also show high oscillations during successive years in such conditions [15]. On the 

other hand, we observed effectiveness of Humic materials with natural source under alive and non-alive stress.  

Fischer and Maurer [16] proposed two stages in producing drought tolerance variances. In stage one, 

varieties are sieved according to grain yield under stressed condition, and in stage two, the remaining samples 

are sieved on the basis of morphologic traits which are related to yield and are effective in drought tolerance. 

Winkle [15] perceived that the most critical stage to drought stress is distance between clustering to anthesis, 

and varieties which can produced high biomass before anthesis and also increased assimilate reserve in the 

stem, are drought tolerance varieties. In reviewing breeding programs to select better materials, the variety 
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which is stable and high-yield is ideal one. In other words, it has high compatibility with environment. It is 

essential to analyze consequences to study compatibility under both stressed and non-stressed conditions [17].  

In general, it's elicited that one of the executive strategies to increase grain yield in areas under drought 

stress, is application of stress tolerance varieties. 

 

MATERIALS AND METHODS 

 

This investigation was conducted in Research Station of Islamic Azad University, Ardabil branch in 2008-

2009 agricultural years. This experiment performed in the form of split plot on the basis of randomized block 

design with 3 replicates. Stress treatments in three levels of limited and unlimited irrigation are related to main 

plots (stopping irrigation after anthesis stage, and stopping irrigation after anthesis stage with potassium 

humate) and 12 bread wheat genotypes are related to sub-plots. Each experimental plot includes three rows at a 

distance of 20 cm with each other and with three meter in length. Dimensions of each experimental plot were 

7×3 square meter. In order to remove margin effect, omitted 0.5 m of plot from up to down and the samples 

were taken from competitive plants. In addition to irrigation treatmentses, the free raining had been performed 

as snow and rain during plant growth. Under-study traits were included grain yield (ton/ha). Data variance 

analysis and their mean comparisons (Duncan's multiply range test) performed by softwares like SPSS and 

MSTAT-C.  

 

RESULTS AND DISCUSSIONS 

 

Achieved results from variance analysis show that there is meaningful difference for stress levels between 

grain yields (Table 1). Results also indicated that there is meaningful difference between genotypes. But there is 

no meaningful difference between any traits for effect of stress levels. Garsia et al [18] reported a meaningful 

difference between their under-study genotypes for grain yield, number of grain in spike and one-thousand grain 

weight.  

For economical yield, normal condition with mean of 3.79 ton/ha had the maximum yield and stopping 

irrigation condition after anthesis with mean of 3.05 ton/ha had the minimum yield (Table 2). Foulkes et al [19] 

and Austin [20] reported that the yield in stress condition in anthesis stage and after that has significant 

reduction relative to non-stressed condition. Means comparison of genotypes (Table 3) showed that Toos with 

4.00 ton/ha have higher yield than other genotypes for grain yield, 4057, 4041, Sabalan and Gascogne had no 

meaningful difference with these genotypes. While Saratovskaya-29 with 2.74 ton/ha had lowest yield among 

genotypes. Austin [20] believed that the grain yield can be increased up to 20% by selection of high harvest 

index.  

 
Table 1: Variance analysis of traits in bread wheat genotypes on the basis of split plot experiment 

Source df 
Mean of Squares 

Grain yield 

Replication 2 1.99** 

Stress levels 2 5.019** 

Error a 4 0.303 

Genotypes 11 1.033** 

Genotype × Stress levels 22 0.262 ns 

Total error 66 0.252 

C. V % 14.55 

* and ** Significantly at p < 0.05 and  < 0.01, respectively 

 
Table 2: Comparison of mean stress levels for some traits of under-study genotypes 

Stress levels 
Traits 

Grain yield (ton/ha) 

N 3.786 a 

S 3.05 c 

SK 3.528 b 

Differences between averages of each column which have common characters are not significant at probability level of 5%. 

 

Table 3: Comparison of mean of under-study genotypes on the basis of Duncan s Multiple Range Test 

Genotype 
Traits 

Grain yield (ton/ha) 

Gascogne 3.541 abc 

Sabalan 3.596 abc 

4057 3.916 ab 

Ruzi-84 3.338 c 

Gobustan 3.257 c 

Saratovskaya-29 2.736 d 

MV17/Zrn 3.444 bc 
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Sardari 3.369 c 

4061 3.323 c 

4041 3.722 abc 

Sissons 3.214 c 

Toos 4.001 a 

Differences between averages of each column which have common characters are not significant at probability level of 5%. 
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