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Effect of manure types on quantitative and qualitative characteristics of rapeseed in the
irrigation condition with treated municipal wastewater
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ABSTRACT

To study the effect of manure and treated municipal wastewater of Zabol, Iran, on quantitative and
qualitative characteristics of rapeseed, an experiment was conducted under farm condition in 2016-2017.
Experiment was performed as a split-plot based on a randomized complete block design with three
replications. Experimental treatments were included irrigation at two levels, I1: irrigation with normal
water, and l,: irrigation with treated municipal wastewater as the main factors and type of manures at four
levels, M1: no fertilizer application, M2: cow manure (40 tons per hectare), Ms: sheep manure (30 tons per
hectare) and M4: poultry manure (20 tons per hectare) as sub-factors. Results showed that irrigation with
treated municipal wastewater led to 10.74% increase in plant height, 31.48% in the number of sub-branches
and 9.70% in the number of capsules per plant. Among different type of manures, application of poultry
manure compared to sheep and cow manure increased 12.41% and 14.00% of plant height, 21.90% and
22.20% of the number of sub-branches and 5.92% and 7.66% the number of pods per plant. On the other
hand, in irrigation with treated municipal wastewater treatments, it was observed that the highest yields of
fresh and dry forages and grain and oil yields were 10249, 992, 2769 and 894 kg/ha in average that were
obtained in poultry manure treatment. Study of correlation coefficient indicated that rapeseed seed yield
correlated positively and significantly with most of the measured factors, and the highest correlation was
between seed andoil yields. Overall, the results showed that irrigation with treated municipal wastewater
along with poultry manure were the best treatment for higher fodder, grain and rapeseed oil yields, but to
recommend it to farmers in the region, it is recommended to perform economic justification plan and then
it can be recommended to the farmers of the region as an appropriate pattern.
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Table 1. Physiochemical properties of research field soil

Soil organic Organic

. K P Total N EC
Soil texture matter carbon pH
(mg/kg) (mg/kg) (%) (%) (%) (dS/m)
Clay loam 275.43 1.92 0.81 0.02 0.24 1.93 7.32
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Table 2. Chemical analysis of irrigation water and wastewater treatment wastewater of Zabol city

Parameter Normal water Wastewater
Acidity 7.1 8.4
Electrical conductivity (dS.m™) 1.3 49
Total Nitrogen (Mg.I?) - 335
Potassium (mEg.I™) 6.5 28.7
Phosphorus (mEq.I?) - 9.8
Sodium (mEg.I%) 246.4 911.2
Calcium (mEq.I"%) 142.8 114.7
Magnesium (mEg.I") 96.2 76.8
Chlorine (mEg.I?) 375 818.9
Iron (Mg.I'%) - -
Zinc (Mg.I"%) - -
Manganese (Mg.I?%) - 0.06
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Table 3. Mineral composition of cow, sheep and poultry manures

Element COW manure sheep manure poultry manure
Nitrogen (%) 2.14 3.75 3.92
Phosphorus (%) 0.71 0.77 221
Potassium (%) 1.98 3.11 1.83
Calcium (%) 1.53 2.06 7.25
Magnesium (%) 0.49 0.53 0.67
Sodium (%) 0.17 0.18 0.29
Sulfur (%) 0.42 0.52 0.73
Zinc (Mg.kg?) 185.42 136.22 511.43
Copper (Mg.kg?) 57.02 19.95 118.70
Manganese (Mg.kg™) 219.90 311.82 612.91
Ferrum (Mg.kg™) 1589.91 4899.01 1480.72
Organic matter (%) 67.83 60.33 60.59
Dry matter (%) 24.73 28.75 22.51
Electrical conductivity dS.m* 22.68 24.18 42.09
Acidity 7.3 8.1 7.8
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Table 4. Variance analysis of the effect of irrigation and manure treatments rapeseed on morphological
traits and grain yield components

Number of Number of ~ Number of .
. . 1000 grain
Source of degree of Plant height ~ branches per ~ capsule per  grains per weight
Variation freedom (df) plant plant capsule
Mean of Squares (MS)

Replication 2 28.09 80.48 " 18.85m™ 10.21 ™ 5.01m
irrigation 1 296.27" 79.05 " 224.01" 12.09 ™ 8.35™
Error a 2 15.06 412 11.79 9.48 4.08
Manure 3 109.37" 27.33" 146.83 " 22,05 9.79 s
"“Mga“"” . 3 33.62" 9.07™ 58.92 ™ 17.92" 712

anure
Error b 12 28.03 7.01 37.62 14.34 5.01
CV (%) - 7.22 6.84 10.43 12.86 10.23
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, “and ": significant at the 1% and 5% of probability levels and non-significant, respectively.
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Table 5. Analysis of variance of the effect of irrigation and manure treatments on grain yield and oil
content of rapeseed grain

Fresh forage Dry forage - Oil S
Source of degree of freedom yield yield Grain yield percentage Oilyield
Variation (d) Mean of Squares (MS)

Replication 2 79.48 ™ 29.93 ™ 25.76 ™ 7.09 ™ 754.26 "
irrigation 1 8215.7 2186.02™ 2802.28™ 28.02" 748.11°
Error a 2 216.42 95.84 70.03 16.53 38.56

Manure 3 789.91" 303.16" 476.42" 48.04 ™ 371.14"
”';\'/?a“o” X 3 7392.75™ 1735.22" 957.68 29.67"™ 337.05"
anure
Error b 12 185.06 70.24 125.20 22.81 87.16
CV (%) - 4.92 5.92 5.73 13.94 6.94
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**_ ®and ": significant at the 1% and 5% of probability levels and non-significant, respectively.
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Table 6. Mean comparison of rapeseed traits affected by irrigation and manure

Treatment Plant height (cm)  Number of branches per plant  Number of capsule per plant
Irrigation
Normal water 125.78 b 8.51b 142.79 b
Urban wastewater treatment 14092 a 12.42 a 158.13 a
Manure

No use of manure 103.98 ¢ 6.73¢c 129.18 ¢
Cow manure 117.93b 7.99b 14152 b
Sheep manure 120.11b 8.02b 144.19b
Poultry manure 137.14a 10.27 a 153.27 a

el e pre Dglas gz g pac oaimslid (jlewd 5 g ;2 0 diline By >
Same letters in the same column and treatment indicate non significant difference.
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Figure 2. Interaction effects of irrigation x manure treatment ~ Figure 1. Interaction effects of irrigation x manure on fresh
compounds on dry forage yield forage yield
(Error bars on each column indicate +SE) (Error bars on each column indicate +SE)
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Figure 4. Interaction effects of irrigation x manure treatment ~ Figure 3. Interaction effects of irrigation x manure treatment
compounds on oil yield compounds on grain yield
(Error bars on each column indicate +SE) (Error bars on each column indicate +SE)
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Table 7. Correlation coefficients between studied traits of rapeseed in irrigation conditions with municipal
wastewater treatment

Number of

Fresh

Dry Number Number of 1000

. Plant - - Grain Oil Oil
Traits - branches forage forage of capsule  grains per grain - :
height per plant yield yield per plant capsule weight yleld  percentage yield
Plant height 1
Number of branches per plant ~ 0.89** 1
Fresh forage yield 0.83* 0.86** 1
Dry forage yield 0.82* 0.88* 0.94% 1
Number of capsule per plant 0.52 0.79* 0.64* 0.66* 1
Number of grains per capsule 0.18 0.11 0.38 0.62* -0.43 1
1000 grain weight 0.14 -0.24 0.65* 0.67¢ -0.39 -0.72# 1
Grain yield 0.59* 0.78* 0.72+ 0.76> 0.66* 0.82% 0.83" 1
Oil percentage 0.13 0.10 0.52 0.49 0.53 0.18 0.59* 0.22 1
Oil yield 0.58° 0.70% 073" 078" 0.63 0.74* 0.72= 091+ 0.88* 1

DBlge wo s S gy il mhe j0 (g s se eaimaliS ol e T
*and **: significant at 5% and 1% of probability levels, respectively.
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