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 For analyzing the effects of biological fertilizers on some biochemical and 

physiological characteristics of Kabuli pea in Lorestan  province a test has been done 

on factorial basis by using inoculation of biological phosphate (inoculation and non- 
inoculation) and wormy compost (0,6 and12 tones in hectare) factors in the frame of 

basic plan of accidental complete blocks with four repetitions in crop year 2011-2012. 

The characters of the amount of proline, insoluble sugar, chlorophyll a, chlorophyll b, 
chlorophyll a+b, protein, peroxidase, the weight of dry leaf, dry stem and dry root have 

been measured. The results showed that the most amount of proline, chlorophyll a+b, 

chlorophyll a have been come in inoculation with biological phosphate. Also the 
inoculation with biological phosphate fertilizer on said characteristics was meaningful. 

The most amount of chlorophyll a+b, protein, the weight of dry leaf, dry stem and dry 

root, chlorophyll a, chlorophyll b have been come in third level of wormy compost (12 
tones in hectare). 
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INTRODUCTION 

 

 In several last decades, consumption of chemical fertilizers in agricultural lands has caused several 

environmental difficulties including water-resources pollution, agricultural products quality loss, and reduction 

in soil fertility extent [1, 2]. One of the main pillars in sustainable agriculture is to use biological fertilizers in 

agricultural ecosystems with the aim of elimination or significant reduction in consuming chemical agents [3]. 

Biological fertilizers include preservatives in order to compress one or more useful soil micro-organisms and/or 

in the form of metabolic products of these creatures being used in order to provide plant’s required nutrients in 

an agricultural ecosystem. Phosphorus is one of the essential elements required for agricultural plants. 

Biological fertilizers, in addition to providing nutrient elements required for plants, cause reduction in diseases, 

improvement in soil structure and, in the result, excitement of plant’s more growth and quantitative and 

qualitative increase in produce [4, 5]. The increase in the amount of animal fertilizer causes more relative 

distance from dryness tension conditions and finally reduction in seed’s protein percent. Dryness tension is, in 

fact, potential reduction in soil’s water, in these conditions, the plant in order to continue absorbing water, 

reduces its osmotic potential through accumulation of osmotic compounds including solvable sugars and 

praline, and in other words, osmotic regulation takes place [6]. Biologic fertilizers cause increase in soil’s 

protein content and, in the result, make leaf chlorophyll increase significantly. This research aims to examine the 

plant pea’s biochemical changes at the result of these fertilizers. 

 

2. Methods: 

 This experiment was performed in agricultural year of 2010-2011 at research station of Khorram Abad as 

factorial according to accidental complete blocks in four replicates. The factors consisting of treatment effects of 

applying the biological fertilizer, bio-phosphate in two levels of inoculation and non-inoculation and vermin 

compost fertilizer in three levels of control (zero), 6 and 12 tons in hectare was on value of free Kabuli Pea in 

the form autumn plantation. Biological phosphate fertilizer also contains mineral phosphate stone and one 

variety of phosphate-solver bacteria, named Pseudomonas stariata. Vermicompost was also used applying 

animal fertilizer and another variety, named Eisenia foetida. The operation for preparing plantation bed started 
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in the fall with performing plow in order to dig the remaining weeds and also store humidity. Then in the early 

November, fertilizer-spraying (50 kg phosphorus fertilizer and 20 kg nitrogenated fertilizer in hectare) was done 

and plantation operation took place. After preparing the land, experimental plots regarding the mentioned 

dimensions, were separated and specified. The seeds were sterilized by carboxin thiram before plantation. The 

studies features included root dry weight, stalk and single-bush leaf that after drying by the avan machine were 

stored for 48 hours in 75


C and then weighed. The physiological features of the plant, including praline, 

protein, peroxidase, chlorophyll a, chlorophyll b were also analyzed. Statistical analyses were performed by the 

software SAS. 

 

3. Results: 
 Chlorophyll a + b: Based on the results of analysis of variance (Tab. 1). Chlorophyll a + b were significant 

at 1% level by bio-phosphate fertilizer. Mean comparison of treatments showed (Tab. 2) that there existed Q 

significant difference between inoculation with bio-phosphate (0.004) and non-inculcation (0.002). According to 

the results in Tab.1, the maximum amount of chlorophyll a + b belongs to the treatment of consumption of 12 

tons in hectare vermicompost fertilizer (Tab. 3). Bilateral effects of biological fertilizer bio-phosphate and 

vermicompost was not significant on the amount of chlorophyll a + b but the maximum amount of chlorophyll a 

+ b is for the treatment P2V3 (the treatment of inoculation with bio-phosphate fertilizer with consumption of 12 

tons in hectare vermicompost) (Tab. 4).  

 Proline: The results of analysis of variance for treatments of inoculation with bio-phosphate fertilizers 

showed that (Tab. 9) there is a significant difference among them and the maximum proline (%239) was for 

non-inoculation treatment and minimum proline belongs to inoculation treatment (graph 3 and Tab. 2). Bio-

phosphate fertilizer through increasing phosphorus solubility in low-solvable mineral phosphates like phosphate 

stone improves plants growth. Also many of them by producing phosphatase enzymes, cause phosphorus release 

from organic compounds [7]. The effects of vermicompost fertilizer treatments on proline amount were very 

significant and proline amount reduced through consumption of vermicompost fertilizer and the minimum 

amount of proline (0.0152) was achieved on the treatment of consumption of 12 tons vermicompost fertilizer 

(Tab. 3).   

 Protein: Regarding the results of analysis of variance (Tab. 1), the effect of bio-phosphate fertilizer on 

protein was become significant at 1% level. Mean comparison of treatments showed that there exists a 

significant difference between inoculation by bio-phosphate (0.545) and non-inoculation (0.430) [8]. The results 

of analysis of variance (Tab. 1) signified that the effect of vermicompost factor on protein concentration was 

significant at 1% level. Means comparison showed that there is a significant difference between vermicompost 

fertilizer levels so that protein concentration at the third level (0.570) was about 17.7 % more than the second 

level (0.484) and 39.7 % more than the first level (0.408) (Tab. 3). The consumption of biological fertilizer 

vermicompost caused decrease in dryness tension because of humidity uptake and maintenance in soil. The 

reason for protein decrease in control treatment (without consumption of vermicompost fertilizer) could be 

attributed to decrease in protein synthesis through low-water tension, azote shortage, proteins destruction by 

reacting oxygen types at the result of low-water tension and decomposition by protease enzymes. Regarding this 

fact that azote is one of the constituent elements of proteins, so its paucity causes decrease in protein synthesis 

[9].  

 
Table 1: The ANOVA of bio-phosphate and vermicompost effects on quantitative and qualitative of pea. 

D. W 

leaves 

D. W 

root 

D. W 

steem 

chlorophyll 

b 

chlorophyll 

a 

peroxidase protein chlorophyll 

a+b 

proline df  

0.181 

ns 

0.099ns 7.24ns 0.032ns 0.232ns 0.020ns 0.046ns 0.0001ns 0.0001ns 3 Replication 

0.895 

ns 

0.118** 1.46ns 0.014ns 0.211** 0.024ns 0.080** 0.277* 0.077** 1 bio-phosphate 

(a) 

23.5** 6.232** 124.62** 0.295** 0.362** 4.17** 0.053** 0.026** 0.021** 2 Vermicompost 

(b) 

0.162ns 0.025ns 0.114ns 0.020ns 0.028* 0.020ns 0.000ns 0.001ns 0.0001ns 2 Interaction of 

a*b 

1.17 0.177 5.617 0.032 0.009 0.017 0.005 0.001 0.0001 15 E 

11.3 9.4 14.7 17.4 15.2 6.4 15.2 24.3 10.7 1 CV 

ns, * and **: non-significant, significant at level of 5 and 1 %. 

D. W.: dry weight 
 

Table 2: The average of quantitative and qualitative of pea in response to bio-phosphate. 

D. W 

leaves 

D. W 

root 

D. W 

steem 

chlorophyll 

b 

chlorophyll 

a 

peroxidase protein chlorophyll 

a+b 

proline  

9.42a 4.41a 15.85a 0.503 a 0.546 b 1.99a 0.0430b 0.002b 0126b W. I. 

9.80a 4.55a 16.35a 0.455a 0.733a 2.06a 0.545a 0.004a 0.239a P2 

In every row the averages which own some common letters do not have significant difference (probability level of 5%). 

D. W.: dry weight 
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 W.I. : without inoculation 

P2: inoculation with bio-phosphate 

 

 Chlorophyll a: Based on the results of analysis of variance (Tab. 1), chlorophyll a was become significant in 

1% level by the factor of inoculation with bio-phosphate. Mean comparison of treatments showed that there was 

a significant difference between inoculation by bio-phosphate (73%) and non-inoculation (0.54) so that seed 

performance in inoculation with bio-phosphate fertilizer was 34.2 % more (Tab. 2). The mean comparison of 

treatments also showed that there exists a significant difference between different levels of vermicompost so that 

on the third level (0.854) was about 34.2 % more than the second level (0.636) and became about 99 % more 

than the first level (0.429) (Tab.3). Bilateral effects of biological fertilizers of bio-phosphate and vermicompost 

on the amount of chlorophyll a were not significant, but the maximum amount of chlorophyll a way for bio-

phosphate treatment and consumption of 12 tons in hectare biological fertilizer of vermicompost at the extent of 

0.895 (Tab. 4).  

 Chlorophyll b: According to the results of analysis of variance (Tab. 1), chlorophyll b was not become 

significant by inoculation with, bio-phosphate fertilizer. Means comparison also implied that there is no 

significant difference between different levels of bio-phosphate fertilizer. The results of analysis of variance 

(Tab. 1) imply that the factor of vermicompost on chlorophyll b was significant on 1% level. Means comparison 

also implied that there exists significant difference between different levels of vermicompost, so that chlorophyll 

b on the third level (0.67) was become about 39.5 % more than the second level (0.48) (Tab. 3).  

 
Table 3: The average of quantitative and qualitative of pea in response to vermicompost. 

D. W 

leaves 

D. W 

root 

D. W 

steem 

chlorophyll 

b 

chlorophyll 

a 

peroxidase protein chlorophyll 

a+b 

proline  

7.92c 3.7c 12.26c 0.287c 0.429c 2.83a 0.408c 0.002c 0.242a control 

9.56b 4.3b 15.9b 0.480b 0.636b 1.80b 0.484b 0.003b 0.154b V2 (12 t/ha) 

11.35a 5.4a 20.14a 0.671a 0.754a 1.45c 0.570a 0.004a 0.153b V3 (12 t/ha) 

In every row the averages which own some common letters do not have significant difference (probability level of 5%). 

D. W.: dry weight 

 

 Peroxidase: According to the achieved results of analysis of variance in Tab. 1, the bilateral effects of 

biological fertilizers of bio-phosphate and vermicompost on peroxidase amount was not significant, but the 

maximum amount of peroxidase is relating to the treatments (P1V1, P2V1) (Tab. 4).  

 Dry weight of single-bush stalk: stalk dry weight was not influenced by inoculation with bio-phosphate and 

there was no significant difference between non-inoculation treatment and inoculation with bio-phosphate 

fertilizer. The results of Komar et al [10] on sorgom verify it. It can also be said that appropriate treatments of 

biological fertilizers in comparison with control, provide more appropriate conditions for improving the activity 

of useful micro-organisms in soil and cause growth increase and subsequently plant biomass increase through 

appropriate uptake of micro-and-macro mineral elements by pea root [11]. In a field survey conducted on the 

pea, it was expressed that use of vermicompost increases performance of dry material.  

 
Table 4: The average of quantitative and qualitative of pea in response to bilateral effects of bio-phosphate and vermicompost 

D. W 

leaves 

D. W 

root 

D. W 

steem 

chlorophyll 

b 

chlorophyll 

a 

peroxidase protein chlorophyll 

a+b 

proline  

7.78d 3.66c 11.89c 0.260c 0.270e 2.77a 0.349c 0.001c 0.180c P1V1 

11ab 5.4a 20.01a 0.743a 0.813ab 1.47c 0.509b 0.003a 0.098d P1V2 

11ab 5.4a 20.01a 0.743a 0.813ab 1.47c 0.509b 0.003a 0.098d P1V3 

8.06cd 3.74c 12.63bc 0.314c 0.587cd 2.90a 0.466b 0.003a 0.304a P2V1 

9.64bc 4.43b 16.14b 0.453bc 0.718bc 1.86b 0.537ab 0.003a 0.207b P2V2 

11.7a 5.47a 20.27a 0.599ab 0.895a 1.43c 0.632a 0.005a 0.207b P2V3 

In every row the averages which own some common letters do not have significant difference (probability level of 5%). 
D. W.: dry weight 

 

 Dry weight of single-bush root: According to the results in Tab.1, dry weight of root was not become 

significant by bio-phosphate fertilizer factor. But the effect of vermicompost factor on dry weight of root was 

significant on 1% level. Phosphorus is one the best necessary elements of plants that causes increase in growth 

and more power in roots and micro-organisms also cause increase in root biomass of plants in different ways so 

that root length (lateral and axial roots) and root surface grow, more at the result of biological treatments. Use of 

appropriate amounts of vermicompost through improving microbial activities of soil and production of plant’s 

growth regulators by these creatures and also providing more uptake of nutrients caused increase in root’s dry 

material, and besides micro-organism activity, production of phytohormons in risosphere environment makes 

root excitement and growth [12]. Bilateral influences of bio-phosphate fertilizer and vermicompost treatments 

on single-bush root dry weight were not significant, but the maximum single-bush dry weight was 5.47 g 

relating to treatment of inoculation with bio-phosphate and consumption of 12 tons in hectare vermicompost 

fertilizer (Tab. 4).  
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 Leaf dry weight: During the growth period, produced photosynthetic materials by leaves are distributed 

among root, leaf, flower and seed [13, 14]. The most leaf dry weight (9.8 g) was achieved through treatment of 

inoculation with bio-phosphate fertilizer. According to the results of variance analysis Tab.(Tab. 1), leaf dry 

weight was become significant in 1% level through biological fertilizer factor of vermicompost. The mean 

comparison of treatments showed that there is a significant difference between vermicompost levels so that leaf 

dry weight on the third level (11.35 g) was 18.7 g more than the second level (9.56 g) and 43.3 % more than the 

first level (7.92 g) (Tab. 2). Vermicompost also was of positive effect through great power in water uptake and 

appropriate provision of high-and low- consumption nutrients about the extent of photosynthesis and biomass 

production of pea leaf and caused improvement in leaf dry weight. 
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