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1
Table 1 The design of experiment in location monitoring area
/m /hm®
- N 25°16'8.2" 1841.0 0.18 N P,0s
E 103°52'13.2" K,0 75 75
- N 25°16'8.9" 1 840.5 0.25 150 kg-hm™
E 103°52'13.5" N P;0s
- N 25°1610.2" 1841.2 0.20 K0 90 90 180 kg-hm™
E 103°52'12.7" 60 cmx120 cm
( ) N 25°16'12.9" 1841.6 0.12

E 103°52'16.2"

- N 24°36.651" 1 908.0 0.21
E 102°40.915'
- N 24°36.002’ 19222 0.19
E 102°40.915'
- N 24°36.103’ 1924.6 0.17
E 102°40.982'
( ) N 24°36.103' 19243 0.17
E 102°40.982’

2 1 mm 1.3
Excel SPSS17.0
1.2 2
( 2.1 SEA
)
2.1.1
L8] (SMBC)
Vance[9] [10] [11]
-K,S0y4 30 g
( 2 mm [12]
40% )
24 h 60
mL 0.5 mol'L”" K,SO, 25 C 30
min 2
(TOC) - - -3
(F.) (0.45) (CK) 3
(Ciic, mg'kg™) Chnic CK 1.6 097 041
FJK, F,0.45 - mg-g’ 0.96 0.66 0.02
mg- g'l - CK
2
Table 2 Effects of crop rotation modes on soil enzyme activity
w  H(_ NHN )(mgg') w ( Y(mg-g) (__KMO; )(mL-g'hh) w y(mgkg™")
- 4.18+0.56 aA 1.944+0.22 aA 5.62+0.45 a 12.44+1.02 a
- 3.55+0.23 a 1.64+0.28 a 5.11+0.52 a 11.04£1.16 a
- 2.99+0.29 b 1.00+0.24bB 4.74+0.38 a 10.50+0.89 a
2.58+0.32 ¢cB 0.98+0.08 cC 3.16£0.21 b 8.29+0.67 b
- 3.44+0.39 aA 1.95+0.27 aA 5.39+0.39 a 12.34+1.43 aA
- 2.89+0.31 a 1.85+0.41 a 4.80+0.47 a 10.34£1.21 a
- 2.52+0.24 a 1.07+£0.29 bB 4.19+0.51 a 9.15+0.87 a
1.37+0.17 bB 1.02+0.05 cC 3.43+0.26 b 7.53+0.55 bB

0.05 , 0.01 ,
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(P<0.01) (CK)
- - 4
(P<0.05)
(P<0.01) - -
3
CK 207 152 1.15 mgg’ 2.2 SMBC
0.93 0.83 0.05 mgg’ - 2
CK (P<0.05) - (SMBC) S-N-K
- -3 3
- - CK 2
(P<0.01) - SMBC -
- - - (CK)
SMBC (P<0.05)
(P<0.01) -
2.1.2 SMBC - -
(CK) 200.08 258.13 268.21 mg-kg'l
SMBC - -
80.17 183.92 22025 mgkg' 2
(3] (P<0.01)
- SMBC
- - 3 SMBC
(CK) 3 - - -
CK 248 195 0.58 mL~g'1 SMBC
415 275 221 mgkg' 2
- CK SMBC
(P<0.05) - - -
- - - 3
CK 1.96 1.37 SMBC
0.76 mL-g'1 481 2.81 SMBC
1.62 mgkg' - CK - -
(P<0.05) SMBC -1.219  -1.331
(P<0.01) 2 - - -
- - SMBC
3
Table 3 The effect of differenct rotation on SMBC contents at different monitoring sits mgkg!
487.69 aA 15 116.13 316.32 652.18 -1.219
287.61 bA 15 46.12 235.38 367.98 -1.331
229.56 cB 15 29.57 185.34 281.75 -0.358
219.48 dC 15 32.15 148.56 247.85 -0.227
468.08 aA 15 101.45 289.53 585.21 -0.594
387.91 bA 15 47.99 330.25 461.37 -1.538
284.16 cB 15 62.69 215.36 386.67 -1.190
247.83 dC 15 43.65 156.21 375.43 0.573
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SMBC 5
(CK)
3 _ _
3 SMBC SPSS SMBC SOC SMBC/SOC
B} 3 ( 0
SMBC - SMBC/SOC SMBC SOC
- 0.845 0.541 - -
2.3 SOC - (CK)
(SO0O) SOC SMBC
5
[14-15] Table 5 The ratio of SMBC/SOC under different rotation
2 SMBC/SOC
(SOC) S-N-K 4 - 3.18 aA 15 059 276 436
2.14b 15 022 178 246
(S00) (P~0.05) la 15 om s
2 - SOC 3.06 aA 15 056 246  4.14
- - - 1.83¢B 15 043 192 339
- SOC - - - 2.00b 15 016 177 235
1.0 078 0.83 g~kg'1 1.73 ¢C 15 018 169 221
(13.5042.5)~(14.50+2.84) gkg' A
- SOC Table 6 Correlation between SMBC/SOC, SMBC and SOC
1' B 1.60 1'29_1 1.66 SMBC soC SMBC/SOC
g'kg (13.7742.68)~(15.43£3.11) g'kg SMBC 1.000 0523 0.845
3 SOC soc 0.523 1.000 0.541
SMBC/SOC 0.845 0.541 1.000
SOC
SOC - SMBC/SOC
- - 1.04 1.49
1.73 - -
4 1.23 1.06 1.33 2 -
Table 4 The effect of different rotation on the SOC contents at at -
different monitoring sits gkg! ( P<0.0 1) _ _
14.50 a 15 2.84 10.87  19.04
1350 a 15 2.50 1012 17.24
13.72a 15 2.30 10.53 17.03 SMBC/SOC - -
13.67a 15 2.45 10.21 17.56 -
1543 a 15 3.11 11.17  20.12 3
13.83 a 15 2.67 10.58  17.89 (1)
14.14 a 15 2.36 10.58  17.89
(SEA) (SMBC)
13.77 a 15 2.68 1074  18.53
(SO0)
2.4 «C - ) (-
SEA SMBC SOC
(SMBC/SOC) -
[16]
SMBC/SOC  0.5~4.0 [17] ()

1.45~3.18 1.73~3.06  (SMBC) (50C) (SMBC/SOC)
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Effect of green manure rotation soil enzyme activities and soil microbial biomass
carbon and soil organic carbon in tobacco field

GUANG Huilin', GUO Yunzhou”, ZHANG Yunfeng’, SUN Shizhong', CHEN Xiaobo'

1. Faculty of Energy and environment, Yunnan Normal University, Kunming 650092, China;
2. Agricultural Environment & Resources Institute Yunnan Academy of Agricultural Sciences, Kunming 650205, China;

3. School of Biological Science, Yunnan Normal University, Kunming 650092, China

Abstract: In the tobacco growing regions in Yunnan, cultivated lands were usually used to grow wheat, light purple sweet potato
leaves(green manure), beans, vegetables and other crops in the fall and winters and grow tobacco in summers. To investigate the
effect of green manure on the improvement of soil ecological environment, four rotation modes: wheat-tobacco, green-tobacco,
beans-tobacco, were tested in Qujin and Jinning as compared with the mode of no-planting in the winter mode with aiming at inves-
tigating effects of different tobacco rotation modes on the content of soil enzyme activities (SEA) and organic carbon (SOC) and
micro-biomass carbon (SMBC) in the soil within tobacco root regions. Results showed that contents of SEA and SOC or SMBC in
the soil for the Green-tobacco and beans-tobacco modes were significantly higher than those for wheat-tobacco, and no planting in
the winter modes. It was also found that the content of SOC and SMBC was related to the ratio of SMBC to SOC for all modes, the
green-tobacco and beans-tobacco modes were favorable for increasing contents of SOC and SMBC and lasting the activation of soil,
contents of SMBC were peaked in the tobacco ripe period for the green-tobacco and beans-tobacco modes and peaked in the fast
growing period for other modes. The effects of different mode on the SEA and SOC and SMBC ranked in the order from strong and
weak as: green — tobacco, bean— tobacco, wheat-tobacco, no planting in winters. A conclusion can be drawn that the content of SEA
or SMBC/SOC can be regarded to be an indication to evaluate soil biological environment for the growing of tobacco.

Key words: green manure rotation; soil enzyme activities; soil microbial biomass carbon; soil organic carbon; biological evaluation
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