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Effects of Biogas Slurry Application on Purple Cabbage Growth and the Soil Properties in Coast Saline-alkali Land
/ LIN Shao-hua' LING Wei’ SUN Qin§u’ HAN Jiangang” LI Ping-ping’/ (1. College of Civil Engineering
Nanjing Forestry University Nanjing 210037 China; 2. College of Biology and the Environment Nanjing Forest—
ry University Nanjing 210037 China)

Abstract: This study was conducted to determine the optimal application manner and amount of biogas slurry for purple
cabbage plantation in coastal saline-alkali land in Dongtai Jiangsu province. The effects of biogas slurry application on
purple cabbage yield quality and soil characteristics were investigated. The results indicated that biogas slurry application
could improve purple cabbage yield. The highest yield was 3747.2 kg*667m > when the application amounts of biogas slur—
ry was 25.2 L per plot( 5.6 m’ *667m ) with the application way of pouring. And the slurry application could increase the
content of Ve but had little effect on the content of soluble sugar. The application way of pouring was generally better than
the way of spraying and the ideal amount of biogas slurry application was 5.6 ~ 6.9 m’*667m . The slurry application
could also improve coastal saline-alkali soil properties which was conducive to decrease soil pH and EC values and amel-
iorate the pH value improve or restore soil fertility. So the biogas slurry is effective for growing vegetables on saline-alkali
soil.
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1.1
. 1.
1
COD
mgeL~! mgeL ! mgeL ™! mgeL ! mgeL ™! pH ms*cm ! mv
3073.3 996.7 1016.7 69.6 10.6 8.35 12.92 -64
1 5813.3 651.3 912.2 21.3 28.1 8.48 11.65 -64
2 2346.7 1870.8 1378.2 58.5 19.8 8.06 15.42 -47
1.2 o
2015 4 4 10
7 3 5 1 5
2, 1( CK) 24 2 7 o
7.2 L 3~7 0.6 m 0.2 m
. 3m’(1.5 mx2 m) 6 - 50 cm 60 cmo
2
L (m*+667 m~?) L L v v
1( CK) 0 0 0 0 —
2 7.2 1.6 7.2 0 0:18
3 13.2 2.9 7.2 3 3:15
4 19.2 4.3 7.2 6 6:12
5 25.2 5.6 7.2 9 9:9
6 31.2 6.9 7.2 12 12:6
7 43.2 9.6 7.2 18 18:0
1.3 CaCl, o
1 N
.2 Ve 2 6- .
0 ~20 cmo N o
o 1.4
SPSS22.0
o ( Analysis ofvariance ANO-
2 VA) ( Least significant
4°C o difference LSD) o
_ ) 2
; 0.5 mol » L."'NaHCO, 2.1
; pH EC 0.0lmol*L""
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1( CK) (p< B el
0.05) . 5 25.2 L s 3 o
(5.6 m’+667m ™) 3747.2 & lm 7
kg*667m 6 31.2 -l ”
L(6.9 m’+667m?) 3032. 34 kg+667m > u:
CK 1
133.85%  75.37% . . %
1( CK) 1 2 3
2
3 . 6
. 31.2 L(6.9 m’+667m %)
5000 5 077t Ve
ool B Wit 100 g 70. 46 mg 100 g
= - 68.34 mg 1( CK) 25.6%
(O i : (p<0.05) 22.8% (p<0.05)
¢ . CK .
0 a'b'
< 2000 o i Ve .
b B i & 31.2 (6.9 m®+667m %)
o000t B Vi : &
S és;% Ve o
oL ' . P20 %t
) e 2 B wis
?L\ 80 aba'b ;!_ Do
: (p< o bb ) =7
0. 05) . S 6o B -t:; f(, 3
iy r S 4 9
" 4 e :
2.2.1 20 <y
‘W
2 R 5 0 1 2 3 6 7
25.2 L(5.6 m’*667m %)
2.89% . 6 3 Ve
31.2 L(6.9 m’+667m?) 2.2.3
2.87%
CK 16.90%  16.13% 4 .
43.2 L(9.6 m’*667m %)
261.8 mgekg ' 232.9 mg-kg ',
. 1( CK)
2.2.2 Ve (p>0.05) .

Ve
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° or ) v
( N . o ERWE
( GB 18406. 12001) ) . w300 e e ‘
2.3 o3y i R
= sy z B3 4 I
2.3.1 pH % 200 [V !
pH 3. b ¢ 2
Z 100 K 7 Y
pH 7 A n ??
pH (p oL %
<0.05) . 5 25.2 L A
(5.6 m*+667m?) . ‘
4
. 1( CK) pH . pH
3 pH
1 2
1( CK) 8.29+0.03 8.29+0.03 7.96+0.05 7.96+0.05 7.97+0.02 7.97+0.02 8.07 £0.09 8.07 £0.09
2 8.20 £0.04 8.20 £0.04 7.92 +0.03 7.92 +0.03 7.90 +£0.03 7.90 +0.03 8.03 +0.07 8.03 +0.07
3 8.19 £0.01 8.18+0.10 7.94 £0.05 7.88 +0.03 7.86 +£0.04 7.89 +0.06 7.88 +£0.03 8.02 +0.08
4 8.24 +0.07 8.15+0.04 7.89 +£0.08 7.91 £0.07 7.78 £0.05 7.88 +0.02 7.84 £0.06 7.93 £0.07
5 8.24+0.05 8.13+0.06 7.89+0.09 7.85+0.02 7.78+0.08 7.77+0.03 7.78 £0.12 7.88 £0.01
6 8.15 +£0.06 8.13 £0.05 7.86 +£0.07 7.77 +£0.03 7.78 £0.05 7.78 +0.04 7.82 +0.03 7.90 £0.10
7 8.19 £0.05 8.21 £0.13 7.92 £0.06 7.88 +0.07 7.86 £0.06 7.88 +0.04 8.01 £0.07 7.93 £0.14
2.3.2 EC EC . EC
EC 4, EC
1 EC o (p<0.05) .
EC
4 EC (pStem™)
1 2
1( CK) 188.33 +0.51 188.33 £0.51 635.00+1.45 635.00 +£1.45 1082.50 £4.16 1082.50 +4.16 163.10+1.73 163.10+1.73
2 385.00 £1.24 385.00+1.24 960.00 +£1.61 960.00 £1.61 1503.00 £2.10 1503.00 £2.10 156.97 £1.00 156.97 +1.00
3 388.33 £2.32 348.33 £5.12 561.00 +3.56 802.00 +£1.33 1854.00 +1.65 2676.67 +1.20 137.47 £0.47 131.57 +0.61
4 381.33 +4.44 445.00 £1.89 817.33 +1.50 910.50 £2.30 2890.00 +5.58 1714.00 £2.24 136.73 £1.02 121.03 +1.66
5 381.33 +2.21 481.67 £3.71 1015.00 £0.56 810.00 £2.23 2395.00 £2.01 1020.00 +£3.46 135.00 +£1.00 124.73 +1.00
6 239.83 £1.69 282.67 £2.65 747.50 +£7.70 667.00 £1.54 1819.00 £1.60 1168.50 £1.52 132.33 £1.37 115.57 +1.16
7 388.33 +1.50 207.27 £4.72 800.50 +3.55 868.00 £0.80 2556.67 +3.90 1940.00 £1.93 144.63 £3.93 157.13 +2.31

2.3.3 o 1
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5(

5.6 m’*667m %)

o

25.2 L
5(

. 1( CK) 25.2L 5.6 m+667m %)
6 ( 31.2 L 6.9
m’ *667m ) o
(p <0.05) .
5 (g°kg™")
1 2
1( CK) 1.64 +0.14 1.64 +0. 14 1.57 £0.07 1.57 £0.07 1.25 +0.10 1.25 +0.10 1.22 +0.11 1.22 +0.11
2 1.64 +0.08 1.64 £0.08 1.53 +0.17 1.53£0.17 1.12+0.12  1.12+0.12 1.25+0.03 1.25 +0.03
3 1.68 £0.21 1.70 £0.10 1.57 £0.26 1.50 +0.04  0.90 +£0.23 1.45 +0. 15 1.94 £0.14 1.95+£0.16
4 1.61 +0.13 1.63 +0.05 1.57 £0.07 1.49 +0.06 1.04 +0.19 1.39 +0.08 1.93 +0.09 1.99 +0.05
5 1.61 +0.03 1.56 +0.11 1.52 +0.04 1.57 +0.16 1.39 +0.12 1.84+0.14  2.05+0.31 2.14+£0.13
6 1.64 £0.10 1.63 +0.09 1.59 £0.17 1.48 +0.05 1.57 £0.13 1.12+0.20 2.01 £0.12 2.14 £0.16
7 1.68 +0.08 1.64 +0.11 1.52 +0.06 1.61 £0.03 1.49 +0.15 1.25+0.09 2.00 +0.16 2.11£0.29
2.3.4 o
6 .
25.2 (5.6
1 m’* 667m %)
1146.0 mgekg™"  1154.2 mg-kg ' 7(
; 43.2L 9.6 m’*667m?)
2 1
6 (mgekg™")
1 2
1( CK) 1031.8 £48.3  1031.8 £48.3  882.5 +33.1 882.5 +£33.1 897.4 +27.9 897.4 £27.9 924.2 £34.2 924.2 £34.2
2 1043.0 £51.4  1043.0 £51.4 1011.8 £20.3 1011.8 £20.3  958.9 +43.5 958.9 +43.5 954.5 £26.1 954.5 £26.1
3 1059.9 £59.7  997.6 +34.0  1037.1 £37.4  998.4 +22.6 972.0 £61.2 915.1 +43.4 963.4 £18.6 956.8 £51.8
4 1028.9 £39.2  1010.9 £54.5 1042.2 +£52.6 1016.6 £71.7  975.2 +30.5 974.1 £65.3 976.9 £52.9 978.7 £29.6
5 1028.9 £53.1 1063.0 £22.0 1044.5+17.4 1105.7 £38.4  991.2 +47.1 988.6 +34.5 1146.0+75.3 1154.2 £22.6
6 1066.4 £25.3  1038.9 +46.6  1048.2 +31.9 1132.4 +45.4  976.8 £40.2  1019.2 +27.7 1043.7 +62.2 1097.8 +56.8
7 1059.9 £28.0  1059.4 £19.8 1008.5+50.9 1004.9 +36.7  963.3 +26.1 986.3 £37.0  967.1+72.3 974.7 £55.9
2.3.5 2
7o
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25

10% 20%

5( 25.2 L .
5.6 m’*667m %) 6( o
31.2L 6.9 m +667m %)
7 (mgekg™')
1 2
1( CK) 9.6+3.6 9.6+3.6 14.7 +4.2 14.7 +4.2 8.5+2.1 8.5+2.1 14.9+1.7 14.9 +1.7
2 11.5+2.1 11.5+2.1 19.4 +£3.3 19.4 +3.3 12.5 +3.8 12.5+3.8 18.2 +4.4 18.2 4.4
3 22.7+1.5 9.7 +6.1 19.7 £2.4 16.6 £4.2 17.0 £2.6 13.2+£2.8 25.2+3.3 20.3 +6.0
4 30.0+2.9 14.2 +3.1 27.3+3.9 16.7 +1.7 21.5+5.0 11.1+£2.6 28.0+2.5 17.1 £4.0
5 29.9+£3.6 14.6 +4.1 29.6 £3.7 18.3 +3.1 19.1 +£5.4 12.6 2.1 36.3+1.9 27.3+£3.2
6 22.7+5.4 13.1+£2.3 33.4+3.5 23.9+4.1 15.6 +3.3 16.8 +2.3 36.2+3.8 33.1+3.1
7 19.1 +4.7 7.9+2.6 32.9+3.4 23.6+2.0 24.9 £5.2 14.8 +3.9 32.2+2.3 17.7 £6.4
3 30% Ve CK
16.60% 48.95% 45.07%;
3.1 20% 30%
CK 5% 1% 7 .
o Ve
11
25.2 L(5.6 m’*667m ) 2,
3747.2 kg*667m >,
1( CK) P
o ( ( GB 18406.
Ve 12001) » .
6 31.2 1(6.9 m’ *667m %) 3.2
Ve
CK
24 . .
N pH
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24 26

pH EC

25.2 L(5.6 m’*667m?)
3747.2 kg+667m ",
Ve

31.2 L(6.9 m’+667m °)

1

Ve °

5.6 ~6.9 m’+667m 2.
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