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Effects of Fermented Sludge on Soil Temperature and Characteristics of Cotton Seedlings with Different Application Methods
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Abstract

effects of urban fermented sludge treated with cotton application methods including blending, mulching ,blending and mulching on the growth of

[ Objective ] To research the best application pattern of urban fermented sludge on the cotton to increase production. [ Method ] The

cotton, leaf physiological characteristics and the root morphology were discussed by using pot experiment. [ Result | The warming effect of different
treatments with urban fermented sludge was obvious, 10 c¢m of soil had the most obvious effect. Compared with CK,the ground temperature of
blending ,mulching ,blending and mulching were increased 1.2,2.9,1.5 °C more than the control. Urban fermented sludge treatment can signifi-
cantly promote the growth of cotton seedling, cotton seedling emergence rate ,the healthy seedling rate,plant height,leaf area,leaf number signifi-
cantly increased compared with the control. Urban fermented sludge treatment had inducing and promoting effect on growth,root length,root num-
ber,root diameter,root volume of applying urban fermented sludge treatment were significantly higher than the control. [ Conclusion] Three differ-
ent fermented sludge methods can promote the growth of cotton seedling,improve the physiological indicators of leaf and root. Overall, mulching

treatment has comprehensive advantages,which is an effective application pattern of urban fermented sludge.
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Table 1 Physical and chemical properties of soil of different treat-
ments
AbEE AL £ AR B
Treat- pH SOM Total N Available P Available K
ment o/kg g/kg mg/kg mg/ kg
CK 7.16 16.12 0.89 15.64 152.03
@ 7.09 31.22 1.69 66.81 200. 36
@ 7.06 30.56 1.58 65.70 191.40
® 7.07 30.07 1.55 62.48 187.55
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Table 2 Comparison of the average daily temperature of different soil

layers from May 8 to 12,2016 Crd
Kb FH Treatment 10 cm 20 cm 30 cm
CK 22.6 cC 21.7 cC 21.2 bB
®) 25.5 aA 24.9 aA 24.1 aA
@ 23.8 bB 23.3 bB 23.0 aA
® 24.1 bB 22.9 bBC 21.9 bB
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Table 3 Effect of different application methods on cotton seedling growth

T FF B R NE FREA R 38R 22 53 .35 (P < 0. 05) , RIS Edi Js
KEFEEARRFIR 270 0 # (P <0.01)
Note: Different small letters within the same column mean significant
differences (P <0.05) ,different capital letters within the same col-
umn show extremely significant differences (P <0.01)

s Hi iE e SR s W oA
Treatment Emergence Healthy seedling ~ Weak seedling Mortality Plant height Leaf area Leaf number
rate // % rate // % rate // % rate // % cm em’ /B B/
CK 75.25 ¢B 80.07 cC 7.05 aA 1.03 aA 4.30 bB 44.05 cC 2.51 bA
@ 79.24 bB 84.00 bB 5.12 bB 0.79 bB 5.39 aA 49.20 bB 2.94 aA
@ 86.10 aA 93.62 aA 4.33 ¢BC 0.57 bB 5.65 aA 56.43 aA 3.10 aA
©) 88.63 aA 92.90 aA 4.07 cC 0.56 bB 5.54 aA 51.14 bB 3.06 aA

RSB G /NG FRERFRFR 2 5 3 (P <0.05) |, A G KRS FREA R RR 22 8 i 2 (P <0.01)
Note: Different small letters within the same column mean significant differences (P <0.05) ,different capital letters within the same column show extremely
significant differences (P <0.01)
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Table 4 Effect of different application methods on cotton root growth
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* R Root length // cm ARAH Root diameter // ¢m N
i3 Rooj: %flﬂr{nher A : A g Rof)%{zil*;\me
o i mumbe A ik e e lume

/bR Taproot Lateral root Taproot Lateral root cm
CK 39.97 ¢B 28.14 bB 18.92 bB 0.76 cC 0.18 cC 39.95 bB
@) 46.24 bA 32.06 aA 23.28 aA 0.89 bB 0.21 bB 45.56 aA
@ 48.08 aA 31.96 aA 22.62 aA 0.91 abA 0.22 abA 47.56 aA
47.31 abA 33.00 aA 23.59 aA 0.92 aA 0.23 aA 46.01 aA
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Note ; Different small letters within the same column mean significant differences (P <0.05) ,different capital letters within the same column show extremely

significant differences (P <0.01)
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Table 3 Effects of application times of Maijujin on wheat height and length of stem nodes

R Plant height

T ZET K Lenght of stem nodes
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Treatment 84  Decrease length ik Decrease 5) Decrease  The top Decrease The top Decrease The top Decrease
cm rate em g Spt ed rate b?fon rate  third stem  rate fourth rate  fifth stem rate
% S cmc::lo s % b;;n % cm % stem // cm % cm %
CK 110.77 aA 7.14 a 34.32 aA 26.93 aA 16.91 aA 14.93 aA 10.54 aA
A 97.08 bB  12.36  7.32a 30.87 bB 10.05 21.54 bB 20.01 15.47bA 8.52 11.93bB 20.09 9.93 aAB 5.79
A, 83.61 ¢cC 24.52 7.35a 26.38¢C 23.14 15.92cC 40.88 13.74c¢B 18.75 11.50 cB 22.97 8.83 bB 16.22

T [RFAR R B RN TRERIRTE 0. 05,0 01 K25 57 25

Note : Different capital letters and lowercase at the same column stand for significant differences at 0.01,0.05 level ,respectively
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