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Study on water-holding capability and interception characteristics of litter
layers under rubber plantations in Xishuangbanna southwestern China

LU Hongjian' > LI Jintao' > LIU Wenjie'
( 1. Xishuangbanna Tropical Botanical Garden CAS Mengla 666303 China;2. Graduate School of CAS Beijing 100039 China)

Abstract. Field survey immersion test and simulated rainfall experiments were engaged in a preliminary study to clarify
the hydrological effects of litter layers under rubber plantations in Xishuangbanna southwestern China. Results showed
that the litter reserves of the 20 and 40 years”rubber plantations were 8.896 t/hm’ and 6. 181 t/hm” the proportions of
the litter amount of their components ( foliage twig seed and nutshell others) were 57.1 % 10.2 % 32.2 %
0.4 % and 70.4 % 13.7 % 15.4 % 0.5 % respectively. The maximum water capacity of litter of the 20 years”
rubber plantation was 180.36 % of its dry weight which of the 40 years”was 174.59 % . The equation between the wa—
ter absorption rate of the litter and the immersed time could be S = £" and the first two hours was critical for litter to
hold water. Under the condition of simulated rainfall the interception rainfall increases with rainfall intensity and litter
thickness. The interception rate existed a significant power function relation to rainfall but it was hardly influenced by
rainfall intensity. Interception rate of litter at the rainfall of 8.0—48.0 mm varied from 2.02 % —12.50 % . Based on
these results the hydrological effects of litter layers under rubber plantations were discussed so that it can provide some
useful recommendations for operating them reasonably.
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Table 1 General characteristics of rubber plantation plots
/a 1(°) /m /em /m fem
plot age aspect slope height DBH canopy density altitude litter thickness
A 20 15 14.7 16.7 0.85 580 5.7
40 6 26.3 26.6 0.90 560 4.2
1.2 ?
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o 2010 3 o
20 m x20 m 1.3
5 50 em x50 cm (1)
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Table 2 Litter reserves of two types of rubber plantations ( n =5)

forest type

/g dry weight

/( t*hm ~2) litter reserve

A 1112.1 635.0 113.5 358. 1 4.5 8. 896 5.080 0.907 2. 865 0. 044
B 772. 6 543.9 105.9 119.0 3.8 6. 181 4.351 0. 847 0.952 0.031
27 15
3.25 t/hm’
( 7 32
14 -15 )
24 28
; 2.2
S 2.2.1
1 () (20 )
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Table 3 Water-holding capacity of litter of rubber plantations( n =3)
/a /(g*kg™')  water-holding capacity
age litter type 0.25 h 0.75 h 1.75 h 3.75h 5.75h 7.75 h 9.75 h 11.75 h
958 1344 1616 1 942 2132 2 288 2 356 2 378
20 285 419 535 647 715 761 799 814
211 296 374 458 502 541 565 577
935 1312 1579 1851 1997 2 109 2163 2 181
40 277 400 492 574 644 686 724 737
207 286 353 431 473 499 517 529
10 h
2 h O 5 h 13 24 36
2 h
0.5h o
37
2.2.3
2, 2 h
14 24 38
( Do
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0.25~2h ;
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Fig.1 Relationship between litter’s water absorption rates of rubber plantation and immersed time ( n =3)
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Fig.2 The interception process of litter of a 20 years” rubber plantation under three simulated rainfall intensities( n =4)
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