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ABSTRACT
BACKGROUND: Fertilizer management plays an important role for obtaining satisfactory yields and to increase crop productivity. Improve saving water in irrigated agriculture
and thereby improving water use efficiency is of paramount importance in water-scarce
regions.
OBJECTIVES: This study was conducted to assessment effect of different levels of irrigation regime, nitrogen fertilizer and vermicompost and on seed yield, its components and
chlorophyll traits of corn.
METHODS: This research was carried out to via split plot experiment based on randomized complete blocks design with three replications along 2015 year. The main factor included three level of irrigation regime (Ir1 : 60mm evaporation Pan Class A, Ir1: 90mm
evaporation Pan Class A, Ir1: 120mm evaporation Pan Class A) and sub factor consisted
three level of fertilizer (N1: 100% Urea fertilizer, N2: 50% urea fertilizer + 50% vermicompost, N3: 100% vermicompost).
RESULT: Result of analysis of variance indicated effect of irrigation regime and nutrition
on all studied traits (instead harvest index) was significant, but interaction effect of treatments was not significant. Mean comparison result of different level of irrigation regime
revealed that maximum amount of studied traits was noted for Ir1 and minimum of those
belonged to Ir3 treatment. Also as for Duncan classification made with respect to different
level of nutrition maximum and minimum amount of studied traits belonged to N2 and N1
treatment.
CONCLUSION: Finally according result of current research Ir1 treatment (60mm evaporation Pan Class A) with apply N2 treatment (50% urea fertilizer + 50% vermicompost) had
the highest amount of studied traits and it can be advice to producers in studied region.
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1. BACKGROUND
The nutrient management may be
achieved by the involvement of the organic sources, biofertilizers, and micronutrients (Singh et al., 2002). Indiscriminate use of the chemical fertilizers
to achieve high yield and to compensate
for lack of nutrients and consequently
the increase of production costs and destruction of soil and water resources
have made the specialists interested in
healthy and stable crop systems in terms
of ecology (Tilak et al., 1992). Studies
have shown that long-term use of fertilizers reduces crop yields. This decrease
is due to the acidification of the soil, the
reduction of biological activity of the
soil and the inappropriate physical
properties of the soil (Alexandratos,
2003). To alleviate the problem, integrated plant nutrient management is an
option as it utilizes available organic
and inorganic nutrients to build ecologically sound and economically viable
farming system. Research has suggested
that integrated nutrient management
strategies involving chemical fertilizers
and bio-fertilizers enhance the sustainability of crop production. Integrated
plant nutrient management is the combined use of mineral fertilizers with organic resources such as cattle manures,
crop residues, urban/rural wastes, composts, green manures and bio-fertilizers
(Kemal and Abera, 2015). Jafari
Haghighi and Yarmahmodi (2011) in
conclusion for reach to high yield in
corn stated biological fertilizer cannot
sufficient but integrated application of
fertilizers (Biological and chemical fertilizers) became causes significant increase in yield. Vermicomposts are
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finely-divided mature peat-like materials with a high porosity, aeration, drainage and water-holding capacity and microbial activity which are stabilized by
interactions between earthworms and
microorganisms in a non-thermophilic
process (Edwards and Burrows, 1988).
Vermicompost has many characteristics
such as high porosity, ventilation 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 improve soil porosity and thus
more availability of nutrient elements
required by plants. So the superiority of
vermicompost compared to other organic fertilizers is that its structure has
changed well and the number of plant
pathogenic microorganisms in it has
strongly decreased (Claudio et al.,
2009). Suhane et al. (2008) reported use
of only 2.5 t.ha-1 vermicompost wheat
farm has a better result compared to use
chemical fertilizers. Vermicompost
could also reduce plant's water requirement by about 30 to 40%. The use of
vermicompost increases protein yield,
probably this increase is due to the relatively higher amounts of nutrients and
increased grain yield (Jat and Ahlawat,
2008). The use of vermicompost has
positive effects on protein and nutrient
uptake by the plant. The favorable effect of vermicompost is probably due to
relatively higher amounts of nutritional
elements and hence increase in availability of macro and micro nutrients
which leads to increased protein percentage (Jat and Ahlawat, 2008). One of
limitation factor in agricultural plants
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micompost and on seed yield, its components and chlorophyll traits of corn.

production in dry areas in the water tension at growth step negative effect of
water tension on corn growth depends
on the time of tension occurrence, the
intensity, plant growth and genotype
step. Low irrigation is strategies to expert agricultural plant tillage and
scrounge in water use which is a proper
method to produce harvest in water
shortage, generally in this method water
performance is reduced cognizant to be
compensated by enter tillage surface
expansion and in many areas of many
countries have water shortage, this
method is prevalent (English and James,
1990). According limitation of water in
arid and semi-arid areas some people do
not obey the irrigation water consumption rules and regulations (Cakir, 2004).

3. MATERIALS AND METHODS
3.1. Field and Treatments Information
This research was carried out to via
split plot 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 (Southwest of
Iran). The main factor included three
level of irrigation regime (Ir1: 60mm
evaporation Pan Class A, Ir1: 90mm
evaporation Pan Class A, Ir1: 120mm
evaporation Pan Class A) and sub factor
consisted three level of fertilizer (N1:
100% Urea fertilizer, N2: 50% urea fertilizer + 50% vermicompost, N3: 100%
vermicompost). The physical and
chemical properties of the studied soil
are mentioned in table 1.

2. OBJECTIVES
This study was conducted to assessment effect of different levels of irrigation regime, nitrogen fertilizer and ver-

Table 1. Physical and chemical properties of the studied field
Absorbable elements

Percentage of soil
components

Soil
depth
(cm)

(%)
N

P

K

Clay

Loam

Sand

0-30

0.50

7.20

130.12

27

38

30-60

0.20

8.10

132.11

35

28

(ppm)

3.2. Farm Management
Each sub plot included the 6 planting
lines with a length of 5 m. The distance
between row and seed on the row were
75 and 18 cm respectively. Irrigation
was done according treatments at every
3 or 4 days and after the plant establishment it was done every 7 to 10 days
if necessary. The weeds were controlled

Soil type

pH

35

Clay loam

7.8

37

Clay loam

8.1

via Cruise herbicide by 2 L.ha-1 at 4-to5-leaf stage and Krakrown pesticide by
1 L.ha-1 against leaf and larvae.
3.3. Measured Traits
The final harvest area of each plot
was 1.5 m2. Seed yield, its components
and qualitative traits were estimated after the physiological maturity. After
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separating seed from selected plants and
weighing them, seed yield was calculated based on 14% moisture. In order
to estimate 100 seed weigh, 10 samples
of seed containing 10 seed were separated and the means was calculated. The
final harvesting area was equal to 4.8
m-2 that was done from two middle
lines of planting. Corn seed yields were
determined by hand harvesting the 8 m
sections of three center rows in each
plot. Then, seed yield values were adjusted to 15.5% moisture content. In
addition, the 1000-seed weight, number
of row per ear, number of seed per row
and number of seed per ear were measured separately from the final harvest
plants per plot values were also evaluated. Harvest index (HI) was calculated
according to formula of Gardner et al.
(1985) as follows: Equ.1. HI= (Seed
yield/Biologic yield) ×100.
Chlorophyll content of five ear leaves in
each plot was measured at anthesis
stage by SPAD 502 device, accurately
three points of leaf measured and average of three numbers was considered.
(SPAD 502, Minolta Company, Japan).
3.4. Statistical Analysis
Analysis of variance and mean comparisons were done via SAS (Ver.8)
software and Duncan multiple range test
at 5% probability level.
4. RESULT AND DISCUSSION
4.1. Seed yield
Yield is a complex trait resulting
from interaction of morphological,
physiological and environmental parameters on the growth of plants. Identification of the variations of morpho-
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logical and physiological traits influencing the yield of a plant in a certain environment is an essential tool for selecting
and breeding of yield (Azarpour et al.,
2014). According result of analysis of
variance effect of irrigation regime and
nutrition on seed yield was significant
at 1% and 5% probability level, respectively but interaction effect of treatments was not significant (Table 2).
Mean comparison result of different
level of irrigation regime indicated that
maximum seed yield (7347.16 kg.ha-1)
was noted for Ir1 and minimum of that
(4315.40 kg.ha-1) belonged to Ir3 treatment (Table 3). As for Duncan classification made with respect to different
level of nutrition maximum and minimum amount of seed yield belonged to
N2 (6963.05 kg.ha-1) and N1 treatment
(5318.38 kg.ha-1) (Table 4). Karimi
(2007) stated that their use of organic
fertilizers and chemical fertilizers has a
greater effect than alone use of them on
corn yield. 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 biomass and biological yield (Sainz et al.,
1998). Singh et al. (2009) reported that
vermicompost increased chickpea yield.
Seghatoleslami (2013) on cumin also
reported that manure application increases cumin yield. Application of inorganic fertilizers along with biofertilizer significantly increased maize
yield (Abou El-Magd et al., 2006).
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Table 2. Result analysis of variance of studied traits
S.O.V

df

Seed
yield

Biologic
yield

No. row
per ear

No. seed
per ear

Replication

2

23641.8

339704.2

8.646

12.214

Irrigation
round (Ir)

2

93557.8**

316354.30**

39.573**

218.716*

Error I

4

4453.31

13815.5

2.117

17.837

Nutrition (N)

2

18264.5

*

*

5.560

28.116*

Ir×N

4

12.25ns

1.38ns

0.147ns

0.402ns

Error II

12

2840.74

16863.31

11.096

4.723

CV (%)

-

8.83

8.45

6.93

0.45

ns, * and **

89572.18

*

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

Continue Table 2.
S.O.V

df

No. seed
per row

Replication

2

3.881

33.080

3.17

15.88

Irrigation
round (Ir)

2

27.662*

76.080*

112.61*

242.55**

Error I

4

3.285

6.175

9.70

12.73

Nutrition
(N)

2

15.752**

32.479**

13.85ns

23.779*

Ir×N

4

0.673ns

0.744ns

0.36ns

0.69ns

Error II

12

2.235

3.621

6.52

3.77

CV (%)

-

4.62

0.91

2.52

4.58

ns, * and **

1000-seed
weight

Harvest
index

Chlorophyll
index

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

4.2. Biologic yield
Result of analysis of variance revealed effect of irrigation regime and
nutrition on biologic yield was significant at 1% and 5% probability level,
respectively but interaction effect of
treatments was not significant (Table 2).
According result of mean comparison
maximum of biologic yield (18550.54
kg.ha-1) was obtained for Ir1 and minimum of that (11058.20 kg.ha-1) was for
Ir3 treatment (Table 3). Evaluation mean
comparison result indicated in different
level of nutrition the maximum amount
of biologic yield (17637.56 kg.ha-1) was

noted for N2 and minimum of that
(13557.91 kg.ha-1) belonged to N1
treatment (Table 4). Edwards and Bates
(1992) found that earthworms increased
significantly the number, growth rate,
and yield of plants growing on inoculated sites. Manure application improves the soil structure and soil 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 the positive
effect of vermicompost on increasing
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the quantitative and qualitative performance of crops and medicinal plants,
including the effect of vermicompost on
biological yield, basil, chamomile, forage corn, forage forage, forage sorghum, artemisia and Joe pointed out
(Haj Seyed Hadi et al., 2010).
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(2011) reported providing enough moisture two weeks before and after pollination is a critical period in corn farming.
If the drought stress occurs before pollination and during the florlet production stage, the number of florets per ear
decreased, even in acceptable pollination, the number of seed per row and ear
will be significantly reduced. If pollination occurs during drought stress, many
pollen seeds will become infertile and
ineffective. Drought stress at the pollination stage causes pollen is abort and
consequently the number of seeds decreases. Drought stress after pollination
in the seed filling period led to decrease
seed weight. Compare different level of
nutrition showed that the maximum and
the minimum amount of number of row
per ear belonged to N2 (118.3) and N1
(92.52) treatments (Table 4).

4.3. Number of row per ear
According result of analysis of variance effect of irrigation regime and nutrition on number of row per ear was
significant at 1% and 5% probability
level, respectively but interaction effect
of treatments was not significant (Table
2). Assessment mean comparison result
indicated in different level of irrigation
regime the maximum number of row
per ear (15.85) was noted for Ir1 and
minimum of that (13.32) belonged to Ir3
treatment (Table 3). Mohammadi et al.

Table 3. Mean comparison effect of different level of irrigation on studied traits
Treatment

Seed
yield (kg.ha-1)

Biologic yield
(kg.ha-1)

No. row
per ear

No. seed
per ear

Ir1

7347.16a

18550.54a

15.85a

556.37a

Ir2

6443.51ab

16468.40ab

15.37a

494.80ab

Ir3

4315.40b

11058.20b

13.32b

381.63b

*Means with similar letters in each column are not significantly different by Duncan's test at 5% probability level.
Ir1 : 60mm evaporation Pan Class A, Ir1: 90mm evaporation Pan Class A, Ir1: 120mm evaporation Pan Class A.

Continue Table 3.
Treatment

No. seed
per row

1000-seed
weight (gr)

Harvest
index (%)

Chlorophyll
index

Ir1

35.03a

219.73a

39.60a

47.50a

Ir2

32.71ab

212.64ab

39.12b

42.1b

Ir3

28.59b

187.90b

39.02b

36.40c

*Means with similar letters in each column are not significantly different by Duncan's test at 5% probability level.
Ir1 : 60mm evaporation Pan Class A, Ir1: 90mm evaporation Pan Class A, Ir1: 120mm evaporation Pan Class A.
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4.4. Number of seed per ear
Result of analysis of variance indicated effect of irrigation regime and nutrition on number of seed per ear was
significant at 5% probability level, but
interaction effect of treatments was not
significant (Table 2). Assessment mean
comparison result indicated in different
level of irrigation regime the maximum
number of seed per ear (556.37) was
noted for Ir1 and minimum of that
(381.63) belonged to Ir3 treatment (Table 3). Compare different level of nutri-
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tion showed that the maximum and the
minimum amount of number of seed per
ear belonged to N2 (537.35) and
(435.68) N1 treatments (Table 4).
Sadeghipour and Aghaei (2014) reported an increase in the number of
seeds per pods under non-stress conditions than to stress situation was
25.64%. That matter was related to
more photosynthesis and greater transfer of photosynthetic material to the
seeds.

Table 4. Mean comparison effect of different level of nitrogen on studied traits
Treatment

Seed
yield (kg.ha-1)

Biologic yield
(kg.ha-1)

No. row
per ear

No. seed
per ear

N1

5318.38b

13557.91b

14.41b

435.68b

N2

6963.05a

17637.56a

15.40a

537.35a

N3

5824.65ab

14881.67ab

14.74b

468.78ab

*Means with similar letters in each column are not significantly different by Duncan's test at 5% probability level.
N1: 100% Urea fertilizer, N2: 50% urea fertilizer + 50% vermicompost, N3 : 100% vermicompost.

Continue Table 4.
Treatment

No. seed per
row

1000-seed
weight (gr)

Harvest
index (%)

Chlorophyll
index

N1

30.03b

201.18b

39.22a

37.90b

N2

34.67a

214.06a

39.47a

47.50a

N3

31.63b

205.04ab

39.13a

40.60ab

*Means with similar letters in each column are not significantly different by Duncan's test at 5% probability level.
N1: 100% Urea fertilizer, N2: 50% urea fertilizer + 50% vermicompost, N3 : 100% vermicompost.

4.5. Number of seed per row
According result of analysis of variance effect of irrigation regime and nutrition on number of seed per row was
significant at 5% and 1% probability
level, respectively but interaction effect
of treatments was not significant (Table
2). Evaluation mean comparison result
revealed in different level of irrigation
regime the maximum number of seed

per row (35.03) was noted for Ir1 and
minimum of that (28.59) belonged to Ir3
treatment (Table 3). Between different
levels of nutrition the maximum number
of seed per row (34.67) was observed in
N2 and the lowest one (30.03) was
found in N1 treatment (Table 4). Jahangiri Nia et al. (2016) reported that
the application of vermicompost fertilizer in addition to supplying a large por-
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tion of plant nutrients was also involved
in moderating the negative effects of
water stress and by reducing these negative effects led to improve number of
seeds per pod in stress situation. Monneveux et al. (2006) reported that number of seeds per row affected more reducing yielded in compared with
drought stress. Drought stress in flowering stage delayed tassels emergence. So
tassels emerge when the pollination has
done and no longer pollen has exists or
reduced. Hence, no ovule, have fertilized and consequently no grain forms
and this resulted in few grains formation at whole ear (Zenselmeier et al.,
1998).
4.6. 1000-seed weight
Result of analysis of variance indicated effect of irrigation regime and nutrition on 1000-seed weight was significant at 5% and 1% probability level,
respectively but interaction effect of
treatments was not significant (Table 2).
Mean comparison result of different
level of irrigation regime indicated the
maximum and the minimum amount of
1000-seed weight belonged to Ir1
(219.73 gr) and Ir3 treatment (187.90
gr) (Table 3). Reducing seed weight in
drought stress due to the premature aging of leaves and, consequently, reducing the seed filling period. There is a
significant correlation between water
potential and stored assimilate of it, so
increasing the water potential of seed
led to increase the develope of the cells
and improve sink power (Larbi and
Mekliche, 2004). Among different level
of nutrition maximum 1000-seed weight
pod (214.06 gr) was obtained for N2 and
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minimum of that (201.18 gr) was for N1
treatment (Table 4). The increase
amount of nutrients available by use
chemical and bio fertilizers has largely
lead to increasing seed weight (Hassanpour et al., 2011).
4.7. Harvest index
Harvest index shows the way of dividing the nutritional materials between
growing structures of grain and plant.
As one of the components for calculating the HI is grain yield, the changes in
HI depend very much on the changes of
grain yield. Based on the formula of HI,
every factor can change the harvest index when the grain yield is influenced
more than total dry weight (Sinclair et
al., 1990). According result of analysis
of variance effect of irrigation regime
on number of harvest index significant
at 5% probability level, but effect of
nutrition and interaction effect of treatments was not significant (Table 2).
Mean comparison result of different
level of irrigation regime indicated
maximum harvest index (39.60 gr) was
for Ir1 and minimum of that (39.02 gr)
was for Ir3 treatment (Table 3).
4.8. Chlorophyll index
Result of analysis of variance revealed effect of irrigation regime and
nutrition on chlorophyll index was significant at 1% and 5% probability level,
respectively but interaction effect of
treatments was not significant (Table 2).
According mean comparison result of
different level of irrigation regime the
maximum chlorophyll index (47.50)
was observed in Ir1 and the lowest one
(36.40) was found in Ir3 treatments (Ta-
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ble 3). Chlorophyll is one of the major
indexes indicating the environmental
pressures on the plants. In plants, the
value (amount) of chlorophyll descends
under the stress of moisture and reduction of N2 reduces the light absorption.
Albert and Thornber (1977) have investigated the effects of water deficit stress
on the content and order of Mesophilic
chlorophylls and vascular pod in corn
leaves and stated amount of leaf’s chlorophyll reduces as a result of water
deficit stress and this reduction is due to
the lack between chlorophyll’s lamla.
Between different levels of nutrition
highest value of chlorophyll index was
belonged to the N2 treatment (47.50)
and the lowest one was found in the N1
treatment as 37.90 (Table 4).
Amanolahi baharvand et al. (2014) reported integrated fertilizer (50% urea
and 50% vermicompost) management
improved corn growth, chlorophyll and
remobilization
in
corn
plants.
Soleimanzadeh and Ghooshchi (2013)
reported biofertilizer had significantly
effects on leaf chlorophyll, because
inoculation with mycorrhiza increased
leaf chlorophyll (2.66 mg.g-1 FW).
5. CONCLUSION
Finally Ir1 treatment (60mm evaporation Pan Class A) with apply N2 treatment (50% urea fertilizer + 50% vermicompost) had the highest amount of
studied traits and it can be advice to the
producers in studied region.
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