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ABSTRACT 

BACKGROUND: Vermicompost has many characteristics such as high porosity, ventila-
tion and proper drainage, high moisture absorption and maintenance power, high uptake 
level for water and food stuffs, and its use in sustainable agriculture is very useful to im-
prove soil porosity and thus more availability of nutrient elements required by plants. Ma-
nure plays an important role in improving physical, chemical and biological properties of 
the soil.  
OBJECTIVES: The current study was conducted to assessment effect of different level of 
vermicompost and several amount of cow manure on growth indices of Cowpea.  
METHODS: This research was carried out via factorial experiment based on randomized 
complete blocks design with three replications along 2015 year. Place of research was lo-
cated in Ahvaz city at longitude 48°40'E and latitude 31°20'N in Khuzestan province 
(Southwest of Iran). The first factor included three level of Vermicompost (V1: nonuse of 
vermicompost or Control, V2: 2 t.ha-1, V3: 4 t.ha-1) and second factor consisted of cow ma-
nure (M1: nonuse of cow manure or Control, M2: 10 t.ha-1, M3: 15 t.ha-1).  
RESULT: Result of analysis of variance revealed effect of vermicompost and cow manure 
on all studied growth parameters (instead total dry weight) was not significant. Compare 
different level of vermicompost indicated that maximum leaf area index (LAI), total dry 
weight (TDM), crop growth rate (CGR) and net assimilation rate (NAR) was noted for 4 
t.ha-1 and minimum of that belonged to control treatment. Compare different level of cow 
manure showed the maximum total dry weight belonged to LAI, TDW, CGR and NAR for 
15 t.ha-1 and minimum of that was for control treatment.  
CONCLUSION: Based on the results of current research, treatments of 4 t.ha-1 of vermi-
compost mixed with 15 t.ha-1 of animal manure had the highest amount of physiological 
indicators and can recommended for studied area.  
KEYWORDS: Dry matter, Growth indices, Leaf area index, Nutrition, Pulse.  
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1. BACKGROUND  

The use of bio-products for plant nu-

trition purposes is taken as a basic ap-

proach so that Food and Agriculture 

Organization recently has taken some 

measure to implement the Integrated 

Plant Nutrition Management systems 

for the development of sustainable agri-

culture in developing countries. In addi-

tion, the International Conference on 

Food Importance and its role in Soil 

Stability (Rome, 26-28 March 2003) 

was held to discuss the quality and 

quantity improvement of foodstuff per 

unit area through the integration of 

mineral and organic nutrition of crops 

as a fundamental challenge facing the 

realization of World Food Security 

(WFS). Adequate Input Sustainable Ag-

riculture (AISA) is currently practiced 

based on the integrated use of chemical 

and organic fertilizers, especially bio-

fertilizers as an approach to alternative 

agriculture for producing and maintain-

ing yield at an acceptable level (Dast-

mozd et al., 2015). Vermicompost has 

many characteristics such as high poros-

ity, ventilation and proper drainage, 

high moisture absorption and mainte-

nance power, high uptake level for wa-

ter and food stuffs, and its use in sus-

tainable agriculture is very useful to 

improve soil porosity and thus more 

availability of nutrient elements re-

quired by plants. In fact, the superiority 

of vermicompost compared to other or-

ganic fertilizers is that its structure has 

changed well and the number of plant 

pathogenic microorganisms in it has 

strongly decreased (Claudio et al., 

2009). Vermicompost is much valued 

for arable and gardening soil improve-

ment and is demanded by professionals. 

Since the 1990s, a raging wave of recy-

cling fans was observed around the 

world. Since worms are able to eat or-

ganic waste equivalent to about half of 

their weight (an average of seven milli-

grams) each day, they are frequently 

used in landfill sites in many regions of 

the world. Based on what was men-

tioned, the aim of the present study is to 

evaluate the effect of vermicompost fer-

tilizer as compared to the biological fer-

tilizer on yield and yield components of 

wheat (Dastmozd et al., 2015). Mani-

vannan et al. (2009) indicated that ap-

plication of vermicompost with inor-

ganic fertilizers improved yield and pro-

tein of the Phaseolus vulgaris seeds. 

Vermicompost can provide all nutrients 

in readily available form and also en-

hances uptake of nutrients by plants. 

Suhane et al. (2008) reported that the 

use of only 2.5 t.ha-1 vermicompost 

wheat farm has a better result compared 

to use chemical fertilizers. Vermicom-

post could also reduce plant's water re-

quirement by about 30 to 40%. The use 

of vermicompost increases protein 

yield, probably this increase is due to 

the relatively higher amounts of nutri-

ents and increased grain yield. The use 

of vermicompost has positive effects on 

the amount of protein and nutrient up-

take by the plant. The favorable effect 

of vermicompost is probably due to 

relatively higher amounts of nutritional 

elements and hence increase in avail-

ability of macro and micro nutrients 

which leads to increased protein per-

centage (Jat and Ahlawat, 2008).  
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Organic manures including sheep 

manure, cattle manure and hen manure 

may be used for crop production as sub-

stitute of chemical fertilizers because 

the importance of organic manures can-

not be overlooked (Abbas et al., 2012). 

Manure plays an important role in im-

proving physical, chemical and biologi-

cal properties of the soil. Manures con-

tain a low concentration of plant nutri-

ents and they have a slow acting nature, 

organic manure alone may fail to tend 

the high nutritional requirements of 

crops (Hossian et al., 2002). Continuous 

addition of manures to the soil increase 

its organic matter content year after 

year, improving physical and chemical 

soil properties (Bohme and Bohme, 

2006). Alizadeh Dehkordi (2010) re-

ported combination cow manure and 

urea fertilizer, even under drought 

stress, produce higher yield than to use 

urea fertilizer alone. Plant growth is the 

result of various processes that are con-

stantly changing during the growing 

season. In order to identify these effec-

tive factors in increasing crop produc-

tion, it is necessary to study and analyze 

the indicators that make up growth. 

Changes in these factors must also be 

examined and analyzed. Examining 

trend of dry matter changes and analyz-

ing physiological indicators related to it, 

reveals more information about how the 

environmental factors that the crop has 

faced during growth (Alipon, 2016).  

 

2. OBJECTIVES  

The current study was conducted to 

assessment the effect of different level 

of vermicompost and several amount of 

cow manure on the growth indices of 

Cowpea crop.  

 

3. MATERIALS AND METHODS  

3.1. Field and Treatments Information  

This research was carried out via fac-

torial experiment based on randomized 

complete blocks design with three repli-

cations along 2015 year. Place of re-

search was located in Ahvaz city at lon-

gitude 48°40'E and latitude 31°20'N in 

Khuzestan province (Southwest of 

Iran). The first factor included three 

level of Vermicompost (V1: nonuse of 

vermicompost or Control, V2: 2 t.ha-1, 

V3: 4 t.ha-1) and second factor consisted 

three level of cow manure (M1: nonuse 

of cow manure or Control, M2: 10 t.ha-1, 

M3: 15 t.ha-1). This experiment had 27 

plots. The size of each plot was 6×5 m². 

For the experiment, the distance be-

tween rows to rows was 60 cm with six 

rows per treatment.  

 

3.2. Farm Management  

Base fertilizers were added to the 

soil based on soil tests and the recom-

mendations of the Iranian Soil and Wa-

ter Research Institute at the planting 

stage. The light-disk harrow was used to 

mix the soil and the fertilizer after soil 

fertilization. The furrower was used to 

make furrows at a distance of 50 cm. 

The zinc and manganese Nano-chelate 

were used in the furrows (with 4cm 

depth) before planting. The furrows 

were covered with soil. The seeds were 

planted 2 cm above the fertilizer. Physi-

cal and chemical properties of the soil 

are mentioned in table 1. 
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Table 1. Physical and chemical properties of studied field  

Nutrition 
Depth of 
soil (cm) K 

(ppm) 
P 

(ppm) 
N 

(ppm) 

Clay 
(%) 

Silt 
(%) 

Sand 
(%) 

Soil 
texture 

pH 
EC 

(ds.m-1) 

0-30 145 4 6.02 41.5 47 11.5 Silty Clay 7.90 2.60 

 
3.3. Measured Traits  

In order to determine the yield two 

planting lines from each plot harvested 

and after the removal of marginal effect 

were carried to the laboratory and were 

placed in the oven at 75°C for 48 hours 

and after ensuring that the samples were 

completely dry, they were weighed and 

finally the total yield was measured. By 

measuring three factors including leaf 

area, leaf dry weight and total dry 

weight, the physiological parameters of 

growth including LAI, NAR and CGR 

were obtained using the following 

equations. To determine the leaf area of 

the linear relationship S= K. L.W was 

used in which S, L and W were the leaf 

area, L and W respectively, the 

maximum length and width of each leaf 

and K= 0.75 correction coefficient. The 

leaf area index was calculated from leaf 

area ratio to ground level. Crop growth 

rate, net assimilation rate and relative 

growth rate were measured according 

fallowing formula (Buttery, 1970; Enyi, 

1962):  

Equ.1. CGR (g.m-2.day-1) =  

TDM2- TDM1/T2-T1  

TDM1= Primary dry weight (g),  

TDM2= Secondary dry weight (g)  

T1= initial sampling time,  

T2= Secondary sampling time  

Equ.2. NAR (g.m-2.day-1) =  

CGR × LnLA2-LnLA1/LA2-LA1  

CGR = Growth rate in grams per day 

per square meter  

LA1 = Initial leaf area,  

LA2 = Secondary leaf area  

 

3.4. Statistical Analysis  

Analysis of variance and mean com-

parisons were done by MSTATC soft-

ware and Duncan multiple range test at 

5% probability level.  

 

4. RESULT AND DISCUSSION  

4.1. Leaf area index (LAI)  

According result of analysis of vari-

ance effect of vermicompost and cow 

manure and interaction effect of treat-

ments on leaf area index was not sig-

nificant (Table 2). Compare different 

level of vermicompost indicated that 

maximum leaf area index was noted for 

4 t.ha-1 and minimum of that belonged 

to control treatment (Fig.1). It seems 

consumption of vermicompost due to 

high levels of nutrients stimulated plant 

growth, which led to high plant growth 

and increased LAI. Beyk Khurmizi et 

al. (2011) reported that consuming a 

volume ratio of 25% vermicompost and 

75% soil increases the leaf area of red 

beans. With respect to different level of 

cow manure maximum and minimum 

amount of leaf area index belonged to 

15 t.ha-1 and control (Fig.2). It seems 

animal manure has an effect on the in-

filtration of water into the soil and im-

proves soil structure, which leads to soil 

fertility and help the plant to grow 

more, and thus increase the LAI.  
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Table 2. Result analysis of variance of measured traits  

First sampling 
(40 days after plant) 

Second sampling 
(55 days after plant) 

S.O.V df 

LAI TDW CGR NAR LAI TDW CGR NAR 

Replication 2 0.1ns 176.34* 0.25ns 0.1 ns 0.03ns 79.6* 0.19ns 0.01ns 

Vermicompost (V) 2 0.21ns 224.76* 2.26ns 0.004ns 0.18ns 8.53* 8.54* 0.001ns 

Cow Manure (M) 2 0.17ns 104.7* 1.33ns 0.004ns 0.16ns 1.09ns 1.27ns 0.001ns 

V × M 4 0.1ns 6* 0.1 ns 0.1 ns 0.1 ns 6.52* 0.1 ns 0.01ns 

Error 16 5.17 2.38 10.19 12.08 8.12 1.4 21.11 7.12ns 

CV (%) - 3.57 4.04 3.21 6.07 5.21 5.57 4.41 7.21 
ns, * and **: no significant, significant at 5% and 1% of probability level, respectively. 

 

Continue Table 2.  

Third sampling 
(70 days after plant) 

Forth sampling 
(85 days after plant) 

S.O.V df 

LAI TDW CGR NAR LAI TDW 

Replication 2 0.07ns 13.1* 0.05ns 0.003ns 9.09ns 0.9ns 

Vermicompost (V) 2 0.13ns 65.05* 2.42ns 0.026ns 0.16ns 476* 

Cow Manure (M) 2 0.2ns 88.04* 1.57ns 0.1ns 0.09ns 409.23* 

V × M 4 0ns 4.31* 0.05ns 0.0031ns 0.01ns 7.47* 

Error 16 0.01ns 6.22* 0.06ns 0.33ns 0.02ns 0.5ns 

CV (%) - 4.30 7.81 6.46 8.21 5.57 7.46 
ns, * and **: no significant, significant at 5% and 1% of probability level, respectively.  

 

Pouryousef et al. (2010) reported use 

of 20 t.ha-1 of animal manure had the 

greatest effect on the leaf area index and 

shoot development of Asparagus plant, 

which was due to the finer and richer 

nature and microbial population of ani-

mal manure than chemical fertilizer.  

 

4.2. Total dry weight (TDW)  

Result of analysis of variance re-

vealed effect of vermicompost and cow 

manure on total dry weight was signifi-

cant at 5% probability level, but interac-

tion effect of treatments was not signifi-

cant (Table 2). The maximum of total 

dry weight was obtained for 4 t.ha-1 

vermicompost and minimum of that was 

for control treatment (Fig.3). It seems 

improve vermicompost soil content led 

to increase in soil porosity, soil water 

holding capacity and soil structure im-

provement, which led to an increase in 

nutrients and ultimately an increase in 

dry matter in the plant. Compare differ-

ent level of cow manure showed the 

maximum total dry weight was noted 

for 15 t.ha-1 and minimum of that be-

longed to control treatment (Fig.4).  
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Roknil (2013) concluded that the 

rapid increase in amount of dry matter 

begins with an increase in leaf area and 

peaks when the plant reaches a maxi-

mum leaf area. Aram et al. (2009) 

stated that increasing animal manure by 

60 tons per hectare increases the dry 

matter weight of corn.  

 

4.3. Crop growth rate (CGR)  

Result of analysis of variance re-

vealed effect of vermicompost, cow 

manure and interaction effect of the 

treatments on crop growth rate was not 

significant (Table 2). Compare different 

level of vermicompost revealed the 

maximum crop growth rate was noted 

for the 4 t.ha-1 and minimum of that be-

longed to control treatment (Fig.5). It 

seems upward trend of CGR diagrams 

of vermicompost treatments can be at-

tributed to the direct relationship be-

tween CGR and LAI and the amount of 

solar radiation received. Tilpo et al. 

(2011) reported the highest crop growth 

rate in corn was observed in two treat-

ments of 45 and 60 tons of vermicom-

post per hectare and the lowest one be-

longed to control (nonuse of the vermi-

compost). Compare different level of 

cow manure showed that the maximum 

and the minimum amount of crop 

growth rate (CGR) belonged to the 15 

t.ha-1 and control treatments (Fig.6). It 

seems increase the amount of animal 

manure matter led to increase the leaf 

area index (LAI) and the more LAI will 

be increase the crop growth rate (CGR). 

Mirhashemi et al. (2009) concluded that 

the treatment of 20 tons per hectare of 

cow manure had the highest crop 

growth rate (CGR) in the Plantain.  

 

 

 

 

 

 

 

 

 
Fig. 1. Compare leaf area index affected 

different level of vermicompost.  

 

 

 

 

 

 

 

 

 

 
Fig. 2. Compare leaf area index affected 

different level of cow manure.  
 

 

 

 

 

 

 

 

 

 
Fig. 3. Compare total dry weight affected 

different level of vermicompost.  

 

4.4. Net assimilation rate (NAR)  

According result of ANOVA effect 

of vermicompost and cow manure and 

interaction effect of treatments on net 

assimilation rate was not significant 

(Table 2).  
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Fig. 4. Compare total dry weight affected 

different level of cow manure.  

 

 

 

 

 

 

 

 

 

 
Fig. 5. Compare crop growth rate affected 

different level of vermicompost.  

 

 

 

 

 

 

 

 

 

 
Fig. 6. Compare crop growth rate affected 

different level of cow manure.  

 

The maximum of NAR was obtained 

for 4 t.ha-1 vermicompost and minimum 

was for control (Fig.7). Compare differ-

ent level of manure revealed maximum 

NAR was noted for 15 t.ha-1 and mini-

mum belonged to control (Fig.8).  

 

 

 

 

 

 

 

 

 
Fig. 7. Compare net assimilation rate af-

fected different level of vermicompost.  

 
 

 

 

 

 

 

 

 

 
Fig. 8. Compare net assimilation rate af-

fected different level of cow manure.  

 

Further consumption of vermicom-

post and animal manure increased leaf 

area index, so due to the inverse rela-

tionship between LAI and NAR, in-

creasing LAI leads to decreasing NAR. 

The reason can be considered as in-

creasing the age and size of the plant 

and increasing competition for food. 

Khorramdel et al. (2010) by evaluate 

effect of different levels of vermicom-

post concluded that in Fennel flower the 

highest amount of NAR was in the 

treatment of nonuse of vermicompost.  
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5. CONCLUSION   

Vermicompost and animal manure 

with benefits such as sustainability of 

soil resources, maintaining long-term 

crop production capacity, preventing 

environmental pollution and finally 

providing a healthy and quality product 

to the market as an alternative to non-

renewable inputs in sustainable agricul-

ture. Based on the results of current re-

search, treatments of 4 t.ha-1 of vermi-

compost mixed with 15 t.ha-1 of animal 

manure had the highest amount of 

physiological indicators and can rec-

ommended for studied area.  
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