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ABSTRACT

BACKGROUND: Suitable and useful usage of different kind of fertilizers and biofertiliz-
er is the main way for reformation and potential of soil fertility and increasing of crops
yield.

OBJECTIVES: This research was carried out to evaluate effect of different level of ver-
micompost and several amount of cow manure on crop production of Cowpea.
METHODS: The current study was conducted according factorial experiment based on
randomized complete blocks design with three replications along 2015 year. The first fac-
tor included three level of Vermicompost (Vi: nonuse of vermicompost or Control, Va: 2
tha?, Vs 4 t.ha'l) and second factor consisted three level of cow manure (M;: nonuse of
cow manure or Control, M: 10 t.ha™, M3: 15 t.ha').

RESULT: Result of analysis of variance revealed effect of vermicompost, cow manure
and interaction effect of treatments on all measured traits (instead harvest index at 5%) was
significant at 1% probability level. Mean comparison result of different level of vermicom-
post indicated that maximum amount of all measured traits was noted for 4 tha™ ver-
micompost and minimum of those belonged to control treatment. Also as for Duncan clas-
sification made with respect to different level of cow manure maximum and minimum
amount of all measured characteristics belonged to 15 t.ha™* and control. Evaluation mean
comparison result of interaction effect of treatments indicated maximum amount of seed
yield (415.36 gr.m?), biologic yield (865.6 gr.m™), number of pod per plant (13), number
of seed per pod (14), 100-seed weight (25.3 gr) and harvest index (46.54%) was noted for 4
t.ha™* vermicompost and 15 t.ha™ cow manure and lowest ones belonged to control.
CONCLUSION: Finally according results of this study, treatments of 4 t.ha™ of ver-
micompost mixed with 15 t.ha™ of animal manure led to achieve highest amount of seed
yield and its components, and can be advised to producers.
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1. BACKGROUND

Grain legumes are a major source of
protein in human and animal nutrition
and play a key role in crop rotations in
most parts of the world. When grown in
rotation with other crops, under certain
environmental conditions, they can im-
prove soil fertility and reduce the inci-
dence of weeds plant, diseases and pests
(Albayrak et al., 2006). Vermicompost-
ing technology involves the bio-
conversion of organic waste into ver-
micasts and vermiwash utilizing earth-
worms (Jadia and Fulekar, 2008). These
earthworms feed on the waste and their
gut act as the bioreactor where the ver-
micasts are produced (Ansari and Su-
khraj, 2010). Worms Composting of
organic wastes would increase the
availability of nutrients within the or-
ganic wastes, will increases photosyn-
thesis (chlorophyll and pigments) and
plant biomass. In an experiment the ap-
plication of vermicompost increased the
amounts of anthocyanin and flavonoids
in plants (Joshi et al., 2014). In several
studies, the importance of organic
wastes in the preparation of compost
and vermicompost and the role of these
organic fertilizers in sustainable agricul-
ture and the growth, yield and macro-
and micronutrient content of plants have
been discussed (Hernandez et al.,
2015). These vermicasts are also termed
vermicompost and are rich in nitrogen,
phosphorous, potassium and micronu-
trients (Palanichamy et al., 2011). Ef-
fect of these vermicompost on plant
growth is well reported but mostly it
used as a main source of nitrogen. In-
creasing the vermicompost quantity also
promoted plant growth as well as

growth of the cob webs by increasing
the zinc and phosphorous like nutrients.
Zinc enhances plant growth regulation
whilst phosphorous promotes plant
growth (Abbasi et al., 2009; Manyuchi
et al., 2013a; Manyuchi et al., 2013b).
Increasing the level of phosphorous
content in the soils also promoted plant
growth, high resistance and quality of
seed. Furthermore, it was well docu-
mented that increasing the application
time of both the vermicompost and
vermiwash also increased the soil cop-
per, iron and phosphorous content
(Manyuchi et al.,, 2013c; Nath and
Singh, 2012). This increase in soil nu-
trient content promoted plant growth
and chlorophyll production; hence boost
the overall corn growth. In addition,
microbial activities was also reported
higher in the soil treated by vermicom-
post and this higher microbial activity
also affected the production of plant
growth regulators such as cytokinins as
well as humic acid which promote plant
growth (Gopal et al., 2010; Manyuchi et
al., 2013d). Also considering to the en-
vironmental pollution caused by the in-
discriminate use of the nitrogen fertiliz-
ers, development of biological strategies
for safe and cost-effective option for
management of nitrogen in order to re-
duce dangers indiscriminate use of it, is
one of priority in sustainable agriculture
(Sahoo et al., 2013). Organic farming
has emerged as important priority area
globally in view of the growing demand
for safe and healthy food and long term
sustainability and concerns on environ-
mental pollution associated with indis-
criminate use of agrochemicals. Though
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use of chemical inputs in agriculture is
inevitable to meet growing demand for
food in world, there are opportunities in
selected crops and niche areas where
organic production can be encouraged
to tape the domestic export market
(Venkatash-Warlu, 2008). Organic ma-
nures including sheep, cattle and hen
manure may be used for crop produc-
tion as substitute of chemical fertilizers
because importance of organic manures
cannot be overlooked (Abbas et al.,
2012). Manure plays important role in
improving physical, chemical and bio-
logical properties of soil. Manures con-
tain low concentration of plant nutrients
and they have a slow acting nature, or-
ganic manure alone may fail to tend the
high nutritional requirements of crops
(Hossian et al., 2002). Continuous addi-
tion 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) reported
combination cow manure and urea ferti-
lizer, even under drought stress, pro-
duce higher yield than to use urea ferti-
lizer alone. Ghanbari et al. (2013) re-
ported use 50% of manure + 50% of
fertilizer treatment had the greatest ef-
fect on increasing forage yield, seed
yield and barley yield components. Also
that treatment had the highest accumu-
lation of macro and micro elements in
the seed. In other words, the integrated
fertilizer and chemical fertilizer system
as an effective solution to improve soil
fertility and increase nutrient uptake has
greatly improved the quality and quanti-
ty of barley.

2. OBJECTIVES

This research was carried out to
evaluate effect of different level of ver-
micompost and several amount of cow
manure on crop production of Cowpea.

3. MATERIALS AND METHODS
3.1. Field and Treatments Information

The current study was conducted ac-
cording factorial experiment based on
randomized complete blocks design
with three replications along 2015 year.
Place of research was located in Ahvaz
city at longitude 48°40'E and latitude
31°20'N in Khuzestan province (South-
west of Iran). The first factor included
three level of Vermicompost (Vi: non-
use of vermicompost or Control, Vy: 2
tha®, Va: 4 tha™) and second factor
consisted three level of cow manure
(M31: nonuse of cow manure or Control,
M_: 10 t.ha™, M3: 15 t.ha™). This exper-
iment had 27 plots. The size of each
plot was 6x5 m2 For the experiment,
the distance between rows to rows was
60 cm with six rows per treatment.

3.2. Farm Management

Base fertilizers were added to soil
based on the soil tests and recommenda-
tions of Iranian Soil and Water Re-
search Institute at planting stage. Light-
disk harrow was used to mix soil and
the fertilizer after soil fertilization. The
furrower was used to make furrows at a
distance of 50 cm. The zinc and manga-
nese Nano-chelate were used in the fur-
rows (with 4cm depth) before planting.
The furrows were covered with soil.
The seeds were planted 2 cm above the
fertilizer. Physical and chemical proper-
ties of the soil are mentioned in table 1.
3.3. Measured Traits
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After physiological ripening seed yield,
biologic yield, number of pods per m?,
number of pods per plant, number seeds
per pod and seed weight was deter-
mined. Harvest index (HI) was calculat-
ed according to formula of Gardener et

al. (1985) as follows: Equ.1. HI= (Seed
yield/Biologic yield) x100.

3.4. Statistical Analysis

ANOVA and mean comparisons were
done by MSTAT-C software and Dun-
can test at 5% probability level.

Table 1. Physical and chemical properties of studied field

Depth of Nutrition Clay Silt Sand Sail EC
soil (cm) K P N (%) (%) (%) texture pH (ds.m™)
(ppm)  (ppm)  (ppm)
0-30 145 4 6.02 415 47 115  SiltyClay  7.90 2.60

4. RESULT AND DISCUSSION
4.1. Seed yield

According result of analysis of variance
effect of vermicompost, cow manure
and interaction effect of treatments on
seed yield was significant at 1% proba-
bility level (Table 2). Mean comparison
result of different level of vermicom-
post indicated that maximum seed yield
(366.3 gr.m?) was noted for 4 tha™
vermicompost and minimum of that

(246.45 gr.m'z) belonged to control
treatment (Fig.1). Using vermicompost,
the physical and chemical properties of
the soil have improved, resulting in
more root development, reducing water
losses, and conditions for improved
growth and photosynthesis, and thus the
plant will be able to produce more bio-
mass and biological yield (Sainz et al.,
1998).

Table 2. Result analysis of variance of measured traits

S.0.Vv df

Seed Biologic

No. pod No.seed 100-seed  Harvest

yield yield per plant  per pod weight index
Vermicompost (V) 2 ** *x *x ok *x *
Cow Manure (M) 2 ** *x *x ok *x *
V xM 4 *x ok *x *k *k *

CV (%) - 2.25 3.09 2.95 411 3.19 421

ns, * and **

Singh et al. (2009) reported that ver-
micompost increased chickpea yield.
Seghatoleslami (2013) on cumin also
reported that manure application in-
creases cumin yield. As for Duncan
classification made with respect to dif-
ferent level of cow manure maximum

: no significant, significant at 5% and 1% of probability level, respectively.

and minimum amount of seed yield be-
longed to 15 t.ha™ (350.66 gr.m?) and
control (267.74 gr.m) (Fig.2). Evalua-
tion mean comparison of interaction
effect of treatments indicated maximum
seed yield (415.36 gr.m™) was noted for
4 tha* vermicompost and 15 t.ha™* cow
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manure and lowest one (217.1 gr.m?)
for control (Fig.3). Fallah et al. (2007)
reported that a combination of manure
and inorganic fertilizers increased maize
yield than to use of mineral fertilizer
alone. A reason for role of livestock
manure in improving soil structure and
providing low-consumption elements as
well as essential elements of the plant
by mineral fertilizers.
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Seed yield (gr.m?)
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Vi V2 Vs

Fig.1. Effect of different level of Ver-
micompost on seed yield via Duncan test at
5% probability level. Vi: nonuse of ver-
micompost or Control, V,: 2 tha', Vs 4
t.ha™.

Seed yield (gr.m2)
=

My M Ms

Fig.2. Effect of different level of Cow ma-
nure on seed yield via Duncan test at 5%
probability level.

M.: nonuse of cow manure or Control, M,:
10 tha' cow manure, M3 15 tha' cow
manure.
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Fig.3. Interaction effect of treatments on
seed yield via Duncan test at 5% probability
level.

V1. nonuse of vermicompost or Control, V,:
2tha', V3 4 that

M;: nonuse of cow manure or Control, M,:
10 tha™, Ms: 15 t.ha™

4.2. Biologic yield

Result of analysis of variance re-
vealed effect of vermicompost, cow
manure and interaction effect of treat-
ments on biologic yield was significant
at 1% probability level (Table 2). Ac-
cording result of mean comparison
maximum of biologic yield (724.76
gr.m?) was obtained for 4 tha® ver-
micompost and minimum of that
(561.76 gr.m™®) was for control (Fig.4).
Manure application improves soil struc-
ture and moisture content, provides
plant with essential elements, increases
growth, number of umbrella per plant
and biological yield and finally led to
increase seed yield (Ahmadian et al.,
2011). Several studies have investigated
positive effect of vermicompost on in-
creasing the quantitative and qualitative
performance of crops and medicinal
plants, including the effect of ver-
micompost on biological yield, basil,
chamomile, forage corn, forage forage,
forage sorghum, artemisia and Joe
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pointed out (Haj Seyed Hadi et al.,
2010).
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Fig.4. Effect of different level of Ver-
micompost on biologic yield via Duncan
test at 5% probability level.

V1. nonuse of vermicompost or Control, V3:
2 tha', Vs 4 tha™.

In a study on Effects of vermicom-
post on growth and nutrients uptake by
lettuce in a calcareous soil, Biological
fertilizers significantly increased shoot
dry matter and some nutrients uptake
(Durak et al., 2017). In an experiment
by vermicompost application the Let-
tuce yield were increased 34% more
than control (Hernandez-Rodriguez et
al., 2017). The vermicompost impacts
positively on the nutrient available for
uptake by the lettuce due to the pres-
ence of living organisms in the ver-
micompost thereby stimulating growth
(Alidadi et al., 2017). Vermicompost
has considerable potential for improv-
ing plant growth when used as amend-
ment to soil. Application of vermicom-
post on wheat increased the content of
nutrients in the leaf and resulted in im-
proved photosynthesis and biological
yield (Anwar et al., 2005). Evaluation
mean comparison result indicated in
different level of cow manure the max-
imum biologic yield (740.64 gr.m?

was noted for 15 t.ha™* cow manure and
minimum of that (546.33 gr.m?) be-
longed to control treatment (Fig.5).
Cheraghi et al. (2016) studied the effect
of organic manure and phosphorus ferti-
lizer on yield and yield components of
bread wheat and reported that the com-
bined application of organic manure or
vermicompost with chemical fertilizer
has a better effect on yield and yield
components of common wheat rather
than single application. On the other
hand combined application of organic
and chemical fertilizers had more effi-
ciency due to some positive interaction
between their microorganisms in the
soil that led to a synergistic effect and
therefore lead to an increase in seed
yield. Assessment mean comparison
result of interaction effect of treatments
showed maximum biological yield
(865.6 gr.m?) was noted for 4 tha®
vermicompost and 15 t.ha™ cow manure
and lowest one (525 gr.m™) belonged to
control treatment (Fig.6).

cld (2r.m?)

Biologic vi
2

Ml Mz MJ

Fig.5. Effect of different level of Cow ma-
nure on biologic yield via Duncan test at
5% probability level.

M;: nonuse of cow manure or Control, M,:
10 tha™, Ms: 15 tha™

4.3. Number of pod per plant



Journal of Crop Nutrition Science, 6(2): 44-57, Spring 2020 50

According result of analysis of vari-
ance effect of vermicompost, cow ma-
nure and interaction effect of treatments
on number of pod per plant was signifi-
cant at 1% probability level (Table 2).
Assesse mean comparison result indi-
cated in different level of vermicompost
the maximum number of pod per plant
(11.3) was noted for 4 t.ha™ vermicom-
post and minimum of that (7.7) be-
longed to control treatment (Fig.7).
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Fig.6. Interaction effect of treatments on
biologic yield via Duncan test at 5% proba-
bility level.

V1. nonuse of vermicompost or Control, V,:
2 thal, Vs 4that

M.: nonuse of cow manure or Control, M,:
10 t.ha™, Ms: 15 t.ha™
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Fig.7. Effect of different level of Ver-
micompost on number of pod per plant via
Duncan test at 5% probability level.

V1: nonuse of vermicompost or Control,
V,: 2 tha', Vs 4 tha.

With using carrot vermicompost, leaf
number increased 30% with respect to
date compost. In a study Asghari et al.
(2016) showed that the effect of urban
waste compost and vermicompost on
the number of lemon leaves was signifi-
cant. Application of vermicompost did
not have a significant effect on the
number of leaves per plant (Huerta et
al., 2018). Vermicompost caused an
increase Number of Leave per plant
49% more than control (Weerasinghe
and De Silva, 2017). Compare different
level of cow manure showed that the
maximum and the minimum amount of
number of pod per plant belonged to 15
t.ha™ cow manure (10) and control (8.6)
treatments (Fig.8). Evaluation mean
comparison result of interaction effect
of treatments indicated maximum num-
ber of pod per plant (13) was noted for
4 tha vermicompost and 15 t.ha™ cow
manure and lowest one (7.4) belonged
to control treatment (Fig.9).

4.4. Number of seed per pod

Result of analysis of variance revealed
effect of vermicompost, cow manure
and interaction effect of treatments on
number of seed per pod was significant
at 1% probability level (Table 2). Eval-
uation mean comparison result revealed
in different level of vermicompost the
maximum number of seed per pod
(12.35) was noted for 4 tha® ver-
micompost and minimum of that (8.17)
belonged to control treatment (Fig.10).
Some researchers such as Sujatha et al.
(2008) confirmed mentioned result, be-
cause they showed that the application
of vermicompost by improving the
physical properties of the soil to in-
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crease absorption elements, improve the
production led to increase the number
of seeds per row and number of rows
per ear trait.

C
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Number of pod per plant

Fig.8. Effect of different level of Cow ma-
nure on number of pod per plant via Dun-
can test at 5% probability level.

M:: nonuse of cow manure or Control, M,:
10 t.ha™, M3: 15 t.ha™.
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Fig.9. Interaction effect of treatments on
number of pod per plant via Duncan test at
5% probability level.

V1. nonuse of vermicompost or Control, V,:
2 that, Vs 4that

M:: nonuse of cow manure or Control, M,:
10 t.ha™, Ms: 15 t.ha™

Sinha et al. (2010) reported the applica-
tion of vermicompost increased the
length and diameter of the ear, in-
creased the number of seeds per ear and
number of rows per ear in corn. Other
researchers also reported that the appli-
cation of vermicompost on rice led to an
increase in seed yield and rice cluster

(Eftekhari et al., 2006). Between differ-
ent levels of manganese Nano-chelate
the maximum number of seed per pod
(11.2) was observed in 15 t.ha® cow
manure and the lowest one (9) was
found in control treatment (Fig.11). As-
sessment mean comparison result of
interaction effect of treatments showed
maximum number of seed per pod (14)
was noted for 4 t.ha™ vermicompost and
15 t.ha™ cow manure and lowest one (8)
belonged to control treatment (Fig.12).

4.5. 100-seed weight

According result of ANOVA effect
of vermicompost, cow manure and in-
teraction effect of treatments on 100-
seed weight was significant at 1% prob-
ability level (Table 2). Mean compari-
son result of different level of ver-
micompost indicated the maximum and
minimum 100-seed weight belonged to
4 tha® vermicompost (24.86 gr) and
control (21.14 gr) (Fig.13). 1000-seed
weight as a result of use vermicompost
fertilizer showed the positive effect of
vermicompost on seed yield.

1" a
12

10 ¢

Number of seed per pod

Vi Yy Vy

Fig.10. Effect of different level of Ver-
micompost on number of seed per pod via
Duncan test at 5% probability level.

V1. nonuse of vermicompost or Control, V:
2 tha', Vs 4 tha™.
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So resulting in an increase in the
amount of photosynthesis stored, result-
ing in an increase in the weight of one
thousand seeds, and the application of
vermicompost fertilizer led to increased
yield and seed weight of sesame (Ghosh
and Mohiuddin, 2000). In a research on
wheat, it was determined that the appli-
cation of vermicompost fertilizer would
increase the seed weight of wheat (Bar-
Tal et al., 2004).
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Number of seed per pod

Fig.11. Effect of different level of Cow
manure on number of seed per pod via
Duncan test at 5% probability level.

M;: nonuse of cow manure or Control, M,:
10 tha, M3: 15 t.ha™.

16
1 i
i b b
L C C
) e & d

f I I I
; I

VlMl \‘-IMZ vl“l VZMI \‘71)‘[2 \‘YzMg \‘73]\[1 V3Mz \Y3M]

Number of seed per pod

Fig.12. Interaction effect of treatments on
number of seed per pod via Duncan test at
5% probability level.

V1. nonuse of vermicompost or Control, V,:
2 tha', V3 4 that

M3: nonuse of cow manure or Control,
M: 10 tha™, Ms: 15 t.ha™.

Some researchers reported that in-
crease in amount of 1000-seed weight
trait due to the application of iron Nano
fertilizer due to the optimal combination
of the micronutrient elements and main
nutrient elements in the reproductive
stages of the plant. Also the available
main elemental led to improve the trend
of accumulation of assimilates in the
seeds (sink) and also produce the heavi-
er seeds (Bybordi and Mamedov, 2010).

100-seed weight (gr)

2 .
19

Vi Vy Vi

Fig.13. Effect of different level of Ver-
micompost on 100-seed weight via Duncan
test at 5% probability level.

V1. nonuse of vermicompost or Control, V,:
2 that, Vs 4 that.

Among different level of cow manure
maximum 100-seed weight (23.63 gr)
was obtained for 15 tha™ cow manure
and minimum of that (22.46 gr) was for
control treatment (Fig.14). Evaluation
mean comparison result of interaction
effect of treatments indicated maximum
100-seed weight (25.3 gr) was noted for
4 tha vermicompost and 15 t.ha™ cow
manure and lowest one (20 gr) belonged
to control treatment (Fig.15).

4.6. Harvest index

Result of analysis of variance revealed
effect of vermicompost, cow manure
and interaction effect of treatments on
harvest index was significant at 5%
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probability level (Table 2). Mean com-
parison result of different level of ver-
micompost indicated the maximum har-
vest index (46.52%) was obtained for 4
t.ha' vermicompost and minimum of
that (39.81%) was for control treatment
(Fig.16). The experimental results
showed that the use of vermicompost in
corn increased the harvest index. (Mo-
jab Qasr al-Dashti et al., 2011).
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Fig.14. Effect of different level of Cow
manure on 100-seed weight via Duncan test
at 5% probability level.
M;: nonuse of cow manure or Control, M,:
10 tha, M3: 15 t.ha™.
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Fig.15. Interaction effect of treatments on
100-seed weight via Duncan test at 5%
probability level.

V1. nonuse of vermicompost or Control, V,:
2 tha', V3 4 that

M3: nonuse of cow manure or Control,
M,: 10 tha™, Ms: 15 t.ha™

Harvest index indicates the rate of pho-
tosynthetic distribution between the re-

productive and vegetative organs, and
indicating the transfer of dry matter to a
part of the plant that is harvested. The
application of vermicompost fertilizer
led to an increase in amount of harvest
index in sorghum crop because of ver-
micompost has the positive effect on
soil micro flora and increased the soil
Mycorrhiza activity (Cavender et al.,
2003).

3

46

st index (%)

Harvest
o

Fig.16. Effect of different level of Ver-
micompost on harvest index via Duncan
test at 5% probability level.

V1: nonuse of vermicompost or Control,
V,: 2 tha', Vs 4 tha.

Compare different level of cow manure
showed that the maximum and the min-
imum amount of harvest index belonged
to 15 t.ha™ cow manure (44%) and con-
trol (41%) treatments (Fig.17). Assess-
ment mean comparison result of interac-
tion effect of treatments showed maxi-
mum harvest index (46.54%) was noted
for 4 t.ha™ vermicompost and 15 t.ha™
cow manure and lowest one (37.44%)
belonged to control treatment (Fig.18).

5. CONCLUSION

Finally according results of current
research the treatments of 4 t.ha™ of
vermicompost mixed with 15 t.ha’ of
animal manure led to achieve the high-
est amount of seed yield trait and its
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components, and can be advised to pro-
ducers.
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Fig.17. Effect of different level of Cow
manure on harvest index via Duncan test at
5% probability level.

M;: nonuse of cow manure or Control,
My: 10 that, M3: 15 t.ha™.
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Fig.18. Interaction effect of treatments on
harvest index via Duncan test at 5% proba-
bility level. V: nonuse of vermicompost or
Control, V,: 2 tha, V3: 4 tha’. M;: non-
use of cow manure or Control, M,: 10 t.ha’
', Ma: 15 tha™.
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