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Fig. 1

1

Seasonal variation of soil respiration and environment conditions in the terrace bench

2

Fig. 2 Seasonal variation of heterotrophic respiration in the terrace bench

31 2 (1 3)

2.2

7d

23
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3

Fig. 3 Seasonal variation of soil respiration in the riser bank

1 2
Table 1  Correlation analysis between soil respiration Table 2 Correlation between heterotrophic respiration
and its affecting factors in the terrace bench and its affecting factors in the terrace bench
7d 7d
Pearson -0.227 -0.181 -0.474 - 757 % Pearson -0.229 -0.037 -0.325 -0.334
CK ( ) 0.501 0.595 0.141 0.007 CK ( ) 0.499  0.915 0.329 0.315
N 13 13 13 13 N 13 13 13 13
Pearson 0.188  0.158 -0.244 -.630" Pearson 0.122  0.085 -0.351 -.618"
N1 ( ) 0.581 0.642 0.470 0.038 N1 ( ) 0.721 0.805 0.290 0.043
N 13 13 13 13 N 13 13 13 13
Pearson 0.424  0.387 -0.321 —-.659" Pearson -0.365 -0.298 -0.701" -0.466
N2 ( ) 0.194  0.240 0.336 0.027 N2 ( ) 0.270  0.373 0.016 0.149
N 13 13 13 13 N 13 13 13 13
Pearson 0.365  0.376 -0.246 -0.586 Pearson -0.124 0.046 -0.469 -0.489
P ( ) 0.269  0.255 0.467 0.058 p ( ) 0.717  0.89% 0. 146 0.127
N 13 13 13 13 N 13 13 13 13
* 0.05 ( ) ; * 0.05 ( ) ;
* % 0.01 ( ) * % 0.01 ( )
(
2); .
( 3)- ( 06)
2.3 2.4 ( MBC)
4
N2
(P <0.05) . (P <0.05)
N2 (7).
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Table 3 Correlation between soil respiration

and its affecting factors in the riser bank

7d
Pearson 0.638° 0.627" 0.119 -0.431
CK ( ) 0.035  0.039 0.728 0.185
N 13 13 13 13
Pearson 0.635"  0.527 0.117 -0.477
N1 ( ) 0.036  0.096 0.732 0.138
N 13 13 13 13
Pearson 0.712°  .787**  0.084 0.302
N2 ( ) 0.014  0.004 0.806 0.366
N 13 13 13 13
Pearson 0.694° 0.707" 0. 191 -0.281
p ( )  0.018  0.015 0.573 0.403
N 13 13 13 13
* 0.05 ( ) ;
* % 0.01 ( )
( P <0.05)
4

Fig. 4 Soil respiration in the terrace bench among different seasons

2.5

0.01)

in response to fertilization

(P <0.05) (

8) -

( P <0.05)
5
Fig. 5 Soil heterotrophic respiration in the terrace bench among

different seasons in response to fertilization

( P <0.05)
6
Fig. 6  Soil respiration in the riser bank among different

season in response to fertilization

3.1

9-10

11-12
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( P <0.05)
7

Fig. 7 Fertilization effect on SMBC in the terrace bench

( P <0.05)
8
Fig. 8 Fertilization effect on SMBC in the riser bank

4
Table 4  Chemical properties of soil in the terrace bench in rubber plantation

( ) CK N1 N2 P

pH 5.18 £0.13a 5.24 £0.15a 5.31 £0.06a 5.33 £0.09a
/( g/kg) 17.65 £0.67a 17.43 £0.43a 16.85 +0.29a 16.93 +0.30a
/( g/kg) 1.74 £0.07a 1.71 £0.02a 1.66 +0.02a 1.71 £0.02a
/( g/kg) 0.58 +0.04a 1.02 £0.52a 0.57 £0.06a 0.65 +0.11a
/( g/kg) 17.44 +2.36a 17.33 £1.90a 15.53 +1.53a 16.9 £0.91a
/( mg/kg) 9.77 £11.22a 8.5+2.84a 3.15+1.13a 85.43 +2.26b
/( mg/kg) 117.51 £6.69a 114.25 +2.53a 118.75 +1.49a 123.04 +£5.48a
/( mg/kg) 6.68 +0.37a 6.79 £0.62a 6.43 +0.34a 7.07 £0.29a
/( mg/kg) 0.96 £0.12a 0.75 £0.19a 1.01 £0.04a 1.27 £0.24a

(P<0.05)
5
Table 5 Chemical properties of soil in the riser bank in rubber plantation

( ) CK N1 N2 P

pH 5.16 £0.11a 5.16 £0. 14a 5.23 £0.09a 5.33 £0.04a
/( g/kg) 19.09 +2.06a 20.18 £0.99a 17.81 +1.90a 19.57 £0.69a
/( g/kg) 1.94 +0.17a 1.97 +0.12a 1.82 +0.10a 2.00 £0.04a
/( g/kg) 0.42 +0.02a 0.42 +0.03a 0.40 £0.01a 0.42 £0.01a
/( g/kg) 17.83 +2.44a 17.17 +1.88a 16.40 +1.72a 17.96 +£0.72a
/( mg/kg) 2.04 £0.41a 1.89 +0.53a 1.31 +£0.24a 2.23+£0.74a
/( mg/kg) 130.50 £12.59a 135.75 +8.11a 128.25 +9.80a 138.25 +5.31a
/( mg/kg) 6.47 £0.65a 7.23 £0.29a 7.44 £0.52a 7.07 £0.30a
/( mg/kg) 1.09 £0.32a 1.20 £0.22a 1.09 £0.44a 1.34+£0.19a

(P<0.05)
Co,

7d
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The Effects of Nitrogen and Phosphorus Fertilizers on Soil Respiration
Soil Microbial Biomass Carbon and Soil Nutrients
of Rubber Plantation in Xishuangbanna SW China

XU Fanzhen' > HU Gu’ SHA Liging'

(1. Key Laboratory of Tropical Forest Ecology Xishuangbanna Tropical Botanical Garden Chinese Academy of Sciences
Kunming 650223 China; 2. University of Chinese Academy of Sciences Betjing 100049  China;
3. Kunming Branch Chinese Academy Of Sciences Kunming 650204 China)

Abstract: A one-year study on the effects of nitrogen and phosphrus fertilizer treatments ( CK: no fertilizer; N1: 100
kg Nha™'; N2:200 kg Nha™'; P: 75 kgPha ') on soil respiration soil microbial biomass carbon and soil nutrients of
rubber plantation was conducted. The result shows that: seasonal variation of soil respiration followed single peak
curve substantially. During rainy season soil respiration rate ( with an average of 2. 77pmol CO,m *s™') was
higher than that ( with an average of 2. 55 wmol CO,m *s~") in dry season. There was a strong negative correlation
between soil respiration in the terrace bench and the precipitation of prior 7 days ( from CK N1 to N2 and P cor-
relation rates are —0.757 -0.630 -0.659 and -0.586 respectively) while soil respiration in the riser bank
was positively correlated with the Scm soil temperature ( correlation rates are 0. 638 0. 635 0.712 and 0. 694 re-
spectively) . Higher nitrogen ( N2) addition significantly reduced soil microbial biomass carbon in the terrace bench
and riser bank during rainy season and foggy season. However fertilization treatment did not affect soil nutrition

except phosphorus addition which increased soil available phosphorus distinctly in the terrace bench ( the average

content of soil available phosphorus in P plots is 85. 43 mg/kg while that in CK plots is only 9. 77 mg/kg) .

Key word: fertilization; rubber plantation; soil respiration; soil microbial biomass carbon



