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1 ExRBigit
Table 1 Orthogonal experimental design
L ) (kg/ ) kg/ )
MIBIF1 10 0.6 3.0(1:5) 0.375
MI1B2F2 10 0.3 3.0(1 © 10) 0.75
M2B2F1 50 0.3 3.0(1 : 10) 0.375
M2B1F3 50 0.6 3.0(1: 5) 1.5
M3BI1F2 100 0.6 3.0(1:5) 0.75
M3B3F1 100 0.15 3.0(1 < 20) 0.375
M1 M2 M3 Bl B2 B3 15 1710 1:20 F1
F2 F3 (V:M)
R2 BULEABRREFSSE
Table 2 Nutrient contents of designed wood vinegar fertilizers
(g/kg) (g/kg) (g/ke) (g/kg) (N+P,05 +K,0)( )(g/kg)
MI1BIFI 2.19 1.45 0.55 33.47 4.19
MI1B2F2 2.29 1.38 0.47 36.33 4.14
M2B2F1 5.42 1.89 0.36 35.39 7.67
M2BI1F3 6.06 1.89 0.33 38.17 8.28
M3BI1F2 5.86 1.93 0.43 37.81 8.22
M3B3F1 1.99 1.33 0.33 32.76 3.65
1.2.3 mg/g (30 1 h)
2 mg/lg (37  1h)7®
=Z( X )/ ( X
(cfu/g dry soil) ) =( - )/
H,S0,4-HCI1O,
K,CrO7-H,SO4 FeSO, 124 SPSS 16.0
NH,Ac
pH EC o=1s 2
pH CEC tl 2.1
mg/g (40 1 h)
mg/g (37 1 h) [9-10]
( 3
3 ABEXNTRENEVHET T
Table 3 Effects of wooden vinegar fertilizer on soil microbial colony counts
(x10° cfu/g) (x10° cfu/g) (x10* cfu/g) /
CK 8.87d 1.20d 8.93d 740 ¢
MI1BIF1 8.74d 1.18 d 8.24d 739 ¢
MI1B2F2 10.12 ¢ 1.29¢ 10.18 ¢ 784 ¢
M2B2F1 10.18 ¢ 1.36 be 1298 a 750 ¢
M2BI1F3 16.55a 148 a 11.59b 1118 a
M3BI1F2 13.58b 1.4 ab 10.22 ¢ 972 b
M3B3F1 10.18 ¢ 1.32 bc 9.85¢ 771 ¢

P 0.05
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MIBI1F1
4 8.6% ~49.2%
M2BI1F3 M3BI1F2 49.2%
39.9% 12.7% ~ 76.8% M2BIF3
76.8% MI1B2F2
MI1BI1F1 7.9% 66.0%
M2BI1F3
M3BIF2 86.6% 53.1% 283% 47.8% 45.7% 117.4% 84.8% 47.8%
M2B1F3 23.4%
M3B1F2 16.8% MIBI1F1 M2B1F3 M3B1F2
1.7% M2B2F1 M2BI1F3 48.7% 42.1% 5.8% ~32.9%
45.4% M3B1F2
29.8% / M2BI1F3
M2B1F3 M3BI1F2
M3BI1F2 78.7% 59.6%
51.1% 31.4% MI1BI1F1 6
/
6 MIBIF1
[
M2B1F3 M3BI1F2
MI1B2F2
3 M2B2F1 M3BIF2 2.2.2 CEC EC pH
CK
CEC M2BI1F3 119.0%
M3BIF2 101.7% CEC
2.2
221 121
x4 KBEBEXS LIRLF M RRAY 00
Table 4 Effects of wooden vinegar fertilizer on chemical properties of soil
pH
(g/ke) (g/ke) (g/ke) (mgrkg) (mg/kg) (mg/kg) (cmolkg) (mS/em)

CK 1.30f 0.46 ¢ 530¢g 86.58 d 45.69 d 170.60 b 11.68 ¢ 0.20 a 836a
MIBIF1 1.46 ef 0.59d 5.75f 93.98 cd 5147¢ 193.91 ab 14.95d 0.20 a 821c
MI1B2F2 2.15ab 0.68 ¢ 7.54 ¢ 104.38 be 56.79 b 201.78 ab 17.33 ¢ 0.15b 8.28b
M2B2F1 1.8 cd 0.67 ¢ 6.82d 96.64 bed 55.65 be 180.48 b 16.82 cd 0.16 b 824 ¢
M2B1F3 229a 1.00 a 947 a 129.13 a 67.94 a 206.7 ab 25.58 a 0.13b 8.11d
M3BI1F2 1.97bec 0.85b 8.46 b 121.11a 6491 a 226.7a 21.85b 0.11 ¢ 8.14d
M3B3F1 1.65de 0.68 ¢ 6.2le 105.72 b 52.74 be 191.62 ab 15.78 cd 0.16 b 822 ¢
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Effects of wooden vinegar fertilizer on soil enzyme activities
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Table 5 Correlation between soil enzyme activities and fertility factors
(g/ke) (g/ke) (mg/kg) (mg/kg) (mg/kg) pH
0.822%* 0.951%* 0.909%* 0.945%* 0.541%* —0.769%**
0.66** 0.834** 0.834** 0.902** 0.44* —0.815%*
0.784%* 0.919%* 0.878%* 0.917** 0.38 —0.764**
0.709** 0.908** 0.876** 0.917** 0.5% —0.83**
*K P<0.01 * P<0.05
pH [19-21]
(P<0.0L) pi RO TIAE YR SHEE M AIRE RE
Table 6 Correlation coefficients between soil enzyme activities
4 (P<0.01) and soil microbial colony counts
/
0.907" 0.841" 0.446" 0.864"
0.945(P<0.01) 0.855: 0.841: 0.581: 0.796:
0.913 0.881 0.553 0.848
0.922" 0.819" 0.440" 0.890"
2.6
2.5 pH
[22]
pH 8.0
18] pH 8.1~
8.9
6
(P<0.01) 4
0.922(P<0.01) pH 7
pH
M2B2F1 M2BI1F3
(P<0.01) (23]
0.841 0.841 0.881 0.819
(P<0.05) 7 6
M2B1F3 MI1BI1F1
0.581 0.553 / M3B3F1
(P<0.01) 0.864 0.796 0.848 0.890
x7 EEMEEEERLEREL
Table 7 Etiolation index changes of Camphor trees
CK MI1BIF1 MI1B2F2 M2B2F1 M2BI1F3 M3BI1F2 M3B3F1
0.83 0.67 1 1 0.67 0.83 0.67
0.83 0.67 0.83 0.67 0.33 0.67 0.67
0 0 0.17 0.33 0.51 0.19 0
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Effects of Different Ratio of Wood Vinegar Fertilizer on
Camphor Forest Soil

HU Yan-bin', CHEN Jie’, YANG Xue-jun’, LI Hui-xin'"

(1 College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China;

2 College of Modern Agricultural Technology and Engineering Research, Tongji University, Shanghai 200092, China)

Abstract: By using different ratios of wood vinegar fertilizer in camphor forest, the changes of relevant indexes of soil
microbial number, chemical properties, soil enzyme activity and chlorosis index was studied. The results showed that all the six
different ratios of wood vinegar fertilizer could improve chemical properties of soil, increase soil microbial quantity, enhance soil
enzyme activity and control etiolation of camphora trees. Compared with contrast, the ratio with low concentration of wood
vinegar and low organic fertilizer treatment was not as good as other treatments in inhibiting soil microorganism, improving
chemical properties and controlling etiolation. Based on an overall consideration of various factors, the ratios with middle or low
concentration of wood vinegar added charcoal powder (wood vinegar: charcoal powder ratio=1 : 5 ( V/ M ) and middle or high
organic fertilizer were better in use of urban afforesting and greening.

Key words: Wood vinegar fertilizer, Soil properties, Chlorosis of camphor tree



