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Table 1  General information of the experimental field and soil nutrients
0~15 cm 0~15 cm
Wit A F i - . o 24 TEANR  TEEA
fe A
Age Planting Tapping o Latitude and ~ Soil organic Soil total
Rubber clone DBH (cm) Location )
(a) year age (a) longitude carbon nitrogen
(gke™")  (gkg™")
o Al RO B B 358 37 7S BA
P 7-33-97 Team 6, the Experiment Farm of 19°28'N .
4 2006 0 13. 15 +0. 15 7. 49 0.55
Reyan7-33-97 the Chinese Academy of 109°29'E
Tropical Agriculture
A B ROl B 2 B i 3 = BA
PHF 7-33-97 Team 3 of the Experiment Farm of 19°31'N,
12 1998 4 18.79 £0. 37 8.15 0.71
Reyan7-33-97 the Chinese Academy of 109°39'E
Tropical Agriculture
o Rl RO B B 50 3 = BA
A 7-33-97 Team 3 of the Experiment Farm of 19°32'N |
19 1991 11 22.32 +0. 44 7.58 0.76
Reyan7-33-97 the Chinese Academy of 109°28'E

Tropical Agriculture
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Notes: In the figure, the lower-case letters indicate difference p <0. 05 between components of soil respiration at the same time, and the capital

letters indicate statistical difference between Rt’ s monitored at different times. Rm: microbial respiration rate; Rr: root respiration rate; Rl: litter

respiration rate; Rt: soil respiration rate. The same below
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Fig. 1 Diurnal variations of soil respiration and its components in rubber plantations different in age(mean £ SE, n=3)
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Note: Fig. 3 a, b and c illustrates monthly variation of soil respiration in rubber plantations 4, 12 and 19 years old separately
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Fig.3 Monthly variation of soil respiration and its components (mean +SE, n=3)
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Table 2 Proportion of each soil respiration component to total soil respiration( % )

i ] Time A Py I 3 2 Rm R AP R Re Ui & By T I 2 R 1

Microbial respiration rate Root respiration rate Littre respiration rate

(yyyy-mm) 4 a 12 a 19 a 4 a 12 a 19 a 4 a 12 a 19 a
2010-03 63.6 63.6 31.2 21.0 21.0 47.1 15.4 15.4 21.7
2010-04 54.6 48.5 50.6 34.3 36.3 35.9 11.2 15.2 13.5
2010-05 25.4 51.4 57.2 41.5 34.8 19.4 33.1 13.9 23.4
2010-06 57.9 29.6 32.7 31.6 57.9 53.0 10.5 12.5 14.2
2010-07 57.2 37.3 28.5 15.1 35.7 56.1 27.8 27.0 15.4
2010-08 26.8 69.0 33.5 59.4 18.9 54.5 13.8 12.1 12.0
2010-09 29.1 33.8 24.3 31.2 49.8 34.9 39.7 16. 4 40. 8
2010-10 40. 6 45.6 33.6 28.3 31.5 58.9 31.1 22.9 7.5
2010-11 22.1 43.8 39.5 30.6 45.1 42.0 47.4 11.1 18.5
2010-12 52.1 52.1 38.0 29.4 27.2 53.7 18.5 20.7 8.3
2011-01 50.8 55.0 40.3 31.4 34.1 32.4 17.8 10.9 27.3
2011-02 63.9 36.7 47.8 21.5 12.3 30.5 14.7 51.0 21.7
{4 The mean 45.3 47.2 38.1 31.3 33.7 43.2 23.4 19.1 18.7
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Fig. 4

Relationship of soil respiration rate with soil temperature and soil moisture
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Table 3 Duncan test of the linear relationship of soil respiration with soil temperature and soil moisture in rubber plantations different in age

LIRS L% Temperature 1B Moisture
Age (a) [F )4 75 F2 Regression equation R? p [7 )9 75 72 Regression equation R? P
4 y=14.65 101~ 0.552 3 0.020 9 y=12.91 0829 0.241 6 0.118 5
12 y=14.52 o140 0.656 2 0.007 6 y =14.29 0703 0.240 8 0.130 5
19 y =10.95 44" 0.859 9 0. 000 8 y=15.74 00 0. 008 9 0.7339
B, A ) R W A Bk 2R BT o LG ) B AR AR
3 9’ W TE 7 2 R 2R T o LA A5 s, R A T T A D)
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SOILRESPIRATION RATE AND ITS RELATIONSHIP WITH SOIL TEMPERATURE
AND MOISTURE IN RUBBER PLANTATIONS

Wang Chunyan'®  Chen Qiubo' Yuan Kun' Li Guangming'® Yang Lifu' Wang Zhenhui'’
(1 Rubber Research Institute, Chinese Academy of Tropical Agriculiural Sciences/Danzhou Investigation & Experiment Station of Tropical Crops,
China ; Ministry of Agriculture, Danzhou, Hainan 571737, China)
(2 Hainan Academy of Agricultural Reclamation Sciences, Haikou 570206, China)
(3 Weishan County Environmental Protection Bureaw, Jining, Shandong 277600, China)

Abstract To determine impacts of soil temperature and soil moisture regimes on soil respiration, daily and annual
variation patterns of total soil respiration rate and its components, i. e. soil microbial respiration rate, soil root system res-
piration rate, and litter respiration rate in rubber plantations, 4 a, 12 a and 19 a old separately, were investigated with a
Li-6400 portable photosynthesis system. Results show that during a day of observation, the appearance of peak and valley
of soil respiration rate varied sharply from plantation to plantation different in age. However, the values obtained between
9.00 and 11:00 were all quite close to the daily mean values of soil respiration. . Although daily variations of the compo-
nents differed in extent with age of the plantation, the component of litter respiration rate was the lowest in any case. Ob-
vious monthly variations of soil respiration were found in rubber plantations, 4 a, 12 a and 19a old, with the mean rate be-
ing 2.45, 2.63 and 2. 96 umol m * s ™', respectively, and the maximum value recorded in July or August and the mini-
mum in February or March. No significant difference was observed in monthly variation of soil respiration between rubber
plantations different in age. Soil microbial respiration accounted for 43. 6% of the total soil respiration, being the highest,
and was followed by root system respiration (36. 1% ) and litter respiration (20.4% ). A remarkable exponential relation-
ship was found between soil respiration rate and soil temperature, but not so as such was between soil respiration rate and
soil moisture. It is, therefore, concluded that soil respiration is closely related to soil temperature,, but may not be directly

related to soil moisture in rubber plantations in Hainan.
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