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Table 1- Physical and chemical properties of farm soil

. . PWP FC K P N
soil depth  soil texture  (\/5jume 96) (Volume %) (gr,pchmg) (opm) (opm) (ppm)
0-30 Silty loam 16.19 30.76 1.56 360 6.02 0.131
30-60 Silty loam 18.56 35.73 1.86 321 5.75 0.091
60-90 Silty loam 18.81 35.87 1.88 298 5.64 0.024
Jd Job 10 Grl O (i Slogas -V Jou
Table 2- Quality characteristics of irrigation water during the season
. Mg? N TDS EC
SAR Na* (meg/l) (meg/l) Ca** (meg/l) (mg/l) (ds/m) PH
0.73 1.28 1.6 4.6 397 0.6 7
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Table 3- Irrigation treatment

Irrigation treatment

Total irrigation water

(mm)
l100 706.5
lso 590
lso 473.5
l40 357
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Table 4- Treatment of corrective substances

The amount of correction

Treatments material in each treatment
(ton/hec)
l 0
c 6
B 1.5

Water meter——

————Sub pipe

T CHT3 nm

K12 CILT1 BI2T2

I3.T1 I1.T4 BILT3

BI3T2 T3 BI4T3

- CI2T2 BHM.T2 11.T3
Main pipe

12.T4 CITL BI3T3

CHTI2 BI2T3 BIIT1

nTm CI2T3 BHTI

CIT2 BILT2 4T3

CILT3 BIDT1 CI3T3

CI2T1 BI3TI CILT2

I3T3 T2 CH4T1

Fig. 1- General placement of the research project
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Table 5- Plant coefficients and average irrigation depth during the growth period

growing steps Measure_d KC KC of F_AO Average irrigation
coefficient magazine volume (m3hec -1)
Initial 0.3 0.3 113
Middle 1.16 1.2 321
Final 0.7 0.55 168
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Table 6- Variance analysis of the effect dificit rrigation treatments and corrective materials on corn yield
and water productivity

Sources of changes Degrees of average of squares
freedom(Df)
biological wet plant Wet yield Dry yield
productivity  productivity height
Irrigation 3 0.458" 5.73" 0.5737" 4423" 518.6"
Corrective materials 2 4,796 34.42" 0.0062" 1581" 241.2"
Corrective material .Irrigation 6 1.1417 6.59" 0.0207" 387" 68.6"
Erorr 24 0.032 0.14 0.006 5 1.6
Coefficient of variation 3.94 2.77 4.02 2.87 4.6

* % and ns Significant at the probability level of one and five percent and non-significant respectively

Table 7- comparison table of average physiological characteristics of fodder corn plant
Slddgle D53 ol (S 590e 9 Oluogas (wSbo dwlio Joo -Y Jous

treatment Biological Bush height Wet yeild Dry yeild Wet
productivity (Meter) (tons per hectare)  (tons per hectare) ~ productivity

(Kg/M?) (Kg/M3)

11-C 5.882 2.352 126.712 46.27° 16.09 °
12-C 5914 2.17 b 110.95° 39.13° 16.742
I11-B 4.26 2.19%¢ 103.09°¢ 33.52° 13.09¢
12-B 4,570 2.09 cde 97.76¢ 30.26¢ 14.75¢
11 3.35f 2.25® 79.43 ¢ 26.38° 10.01 ¢

12 3.88¢ 2.096 c 7519 f 26.69° 11.34f
13-C 4,34 1.99 ¢ 67.759 23.36f 12.61 %
13-B 4,25 2.04 def 66.28 9" 22.89f 12.31¢
13 4.14 1.911 67.909 22.26f 12.61 %

14- C 477" 1.61" 63.57" 19.769 15.36¢
14 4,580 1.799 5476 18.979 13.23¢

14- B 4.45 1.62h 5442 18.409 13.15¢
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Fig. 2- Comparison graph of the average yield of fodder corn
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Fig. 3- Comparison chart of average dry yield of fodder corn
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Abstract

Water shortage is one of the most important threats to the survival and development of agriculture in the
country, so it is necessary to use different methods of farm water management to improve the water productivity
and water efficiency. In order to investigate the effect of vermicompost and biochar on the yield and water
productivity of corn, a factorial research was conducted in Khorramabad city with a completely random basic
design in three replications, the first factor was irrigation water treatment at 4 levels including irrigation based
on supplying 100% of Water requirements (I1), providing 80% of Water requirements (12), providing 60% of
Water requirements (I13), providing 40% of Water requirements (14) and the second factor including organic
fertilizer, vermicompost (C), biochar (B) and control treatment (I). The results of the research showed that
maximum wet yield, dry yield and plant height were observed in the 11-C treatment, which were 126.71 tons per
hectare, 46.27 tons per hectare and 2.35 meters, respectively, and the maximum amount of wet productivity and
dry productivity was obtained in 12-C treatment was 16.79 kg/m3 and 5.9 kg/m3, respectively. Although the use
of vermicompost had better results than biochar, the use of biochar also increased the yield compared to the
control treatment, so that in the treatment without water stress and using biochar, the dry yield was 27.06%, the
wet yield was 29.78%, and the biological productivity 36.41% and more productive 46.01% increase in control
treatment ratio was observed. Therefore, the use of these two organic fertilizers was significantly effective in
increasing the yield and water productivity of corn.

Keywords: Organic fertilizers, water management, fodder crops, irrigation systems

Introduction

Corn is a one-year plant that belongs to the cereal family and has a higher yield compared to other
cereals (Warman, 2003). Using dificit irrigation is one of the effective methods to increase water
productivity and increase production per water usage (Howell et al., 2004). The use of renewable
resources is one of the principles of sustainable agriculture, which leads to maximum agricultural
productivity and minimum environmental risks. The excessive use of chemical fertilizers has caused
an decrease in organic matter in soils, as a result of which the yield of the crop decreases. Therefore,
in order to maintain soil fertility, improve its physical and chemical properties, and maintain balance
in environmental factors, the use of organic and biological fertilizers in agricultural soils is inevitable
(Zhang et al., 2014). One of the organic fertilizers is biochar, which has become popular in recent years
(Leng et al., 2019). Biochar is charcoal prepared from plant biomass and agricultural waste, which are
burned in the presence of little or no oxygen (Ashoori et al., 2019). Another famous organict fertilizers
is vermicompost. The use of biofertilizers, including vermicompost, can improve soil fertility in
addition to meeting the plant's fertilizer needs (Ravindran et al., 2008).
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Research Methodology

The current research was carried out under the climatic conditions of Khorram Abad with the
geographic coordinates of the region 48 degrees 15 minutes east and 33 degrees 26 minutes north and
an altitude of 1147 meters above sea level. Considering that the corn plant can be cultivated in the
temperature conditions of Khorram Abad, for this purpose this plant (variety SC-704) was selected. In
this research, biochar (burnt wood of fruit trees at 400 degrees Celsius and a small amount of oxygen)
and vermicompost were used. The irrigation system was also set based on tape drip irrigation system
with 15 cm intervals for each dripper. This research was conducted in the form of a factorial design in
three replications. The first factor is irrigation water treatment in 4 levels including irrigation based on
100% of soil moisture deficiency (10), 80% of soil moisture deficiency (I11), 60% of soil moisture
deficiency (12), 40% of soil moisture deficiency (12). 13), compared to FC (Table 1).

Table 1- Irrigation treatment
Total irrigation water

Irrigation treatment

(mm)
787.2 1100
662.8 lgo
538.3 leo
413.9 140

The second factor is management of water stress by using biochar (2.5 tons per hectare) (B),
compost (12.5 tons per hectare) (C) and control treatment (without using any substance) (I) . (Table
2).

Table 2- Treatment of corrective substances
The amount of correction Treatments
material in each treatment

(ton/hec)

0 |

12.5
2.5

The average irrigation cycle is 3 days (common irrigation cycle for strip irrigation). A Class
evaporation pan installed in the field was also used to determine the irrigation depth. Irrigation
efficiency (Ea) was calculated at 95% and considering 5% losses. To calculate the water requirement
of corn, evapotranspiration of corn plant was done as the net depth of irrigation and Gross depth was
calculated as the amount of water given to achieve 100% water requirement treatment. After
calculating the irrigation depth to calculate the water volume, the depth was multiplied by the area of
the plots and the obtained volume was controlled by a volumetric meter with a maximum output of 10
cubic meters per hour. At the end of the season, the crop was harvested by removing two planting lines
from around each plot from a surface equivalent to one square meter of internal planting lines. During
the harvest, it was done by removing two planting lines from around havest to one square meter of
internal planting lines. The height of the plant was measured at the time of harvesting in the field and
before removing the plant. Then, by transferring the plants to the laboratory wet yield, biological yield
and leaf area index were measured. Finally, to investigate the effect of different treatments on water
productivity, the water productivity index was calculated using equation (1).

WPI=Y/I 1)
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In the above equation: () is biological yield (kilogram per hectare), (I) is amount of irrigation
water (cubic meter per hectare) and (WPI) is irrigation water productivity (kilogram per cubic meter).

Results and Discusion

It was observed that The amount of wet yield in compost treatment (1100-C) by 126.71 tons per
hectare is more than biochar treatments (1100-B) by 103.09 tons per hectare and control treatment
(1100) by 76.85 tons per hectare. It should be mentioned that at this level of irrigation, the difference
between wet yield in different treatments was significant. It was the same reason in The 80% of water
supply. These results indicate that under irrigation of 100 and 80% of water requirement, the
application of compost and biochar has increased the wet yield and it also seems that the performance
of compost was better than biochar in increasing production. The trend of changes in dry yield under
different treatments is almost similar to wet yield. In the compost and biochar treatments with 100 and
80% of water requirement, the application of these two substances had a significant effect on the dry
yield compared to the control treatment. The increase in dry yield in compost and biochar treatments
compared to the control treatment, in the irrigation level of supplying 100% of the water requirement
was 75.4% and 27%, respectively, and in the irrigation level of 80% of the water requirement about
52.2% and 17.8% increase Found. In general, at 100% and 80% irrigation levels of water requirement,
no significant difference was observed between the amount of height in different levels of biochar and
compost. According to the results of the research, a significant difference between the productivity in
different treatments was observed at the levels of 100 and 80% of water requirement. The highest
amount of productivity was related to 180- C with 16.74 kg per cubic meter of water and the lowest
productivity related to 1100 with 10.01 kg per cubic meter of water. According to the observations and
data of this research, the compost amendment material had a considerable superiority over other
materials at all irrigation levels. Therefore, the use of compost increases the crop yield per hectare. So
that at the levels of 100% and 80% of water requirement, the highest performance was specific to
biochar treatments after compost.

Conclusion

By investigating the effect of dificit irrigation, compost and biochar on the yield of fodder corn
under strip drip irrigation in Khorramabad region, the results showed that different irrigation and
compost treatments, yield (wet and dry), plant height, and corn water efficiency. Increasing the use of
compost even in the conditions of high drought stress is cuse increases the yield and water productivity
and in the treatment of 80% of water requirement and adding 12.5 tons per hectare of compost we
increase the yield and water productivity while saving 20% of water. Substituting organic fertilizers
instead of chemical fertilizers not only does not reduce plant performance, but also reduces
environmental pollution caused by them.
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