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Water-holding capacity in forest litter of a seasonal tropical rainforest and

a rubber plantation of Xishuangbanna in southwest China

XIONG Zhuang', YE Wen', ZHANG Shubin®, CHEN Hui?

(1. Geography College, Southwest Forestry University, Kunming 650224, Yunnan, China; 2. Key Laboratory of Tropical
Forest Ecology, Chinese Academy of Sciences, Mengla 666303, Yunnan, China)

Abstract: In order to assess the differences in water-holding capacity of the litter between the seasonal tropical
rainforest (STRF') and rubber plantation (RP), the water-holding characteristics were measured in the litter of
two forests in Xishuangbanna of southwest China. The litter storage, water-holding rate, water-absorption rate,
and water-holding capacity of litter between these two forests were compared using independent ¢-tests. Results
showed that the total litter mass in RP (3.79 + 0.34) t-hm™ was significantly higher than STRF (2.19 + 0.14)
t-hm™? (independent ¢-test, P = 0.012). The maximum water-holding capacity for litter was significantly higher
in RP (12.50 t-hm™) than in STRF (5.53 t-hm™?) (independent t-test, P = 0.000). Moreover, the efficient
maximum water-holding capacity of RP litter (10.63 t-hm™) was significantly higher than STRF (4.71 t-hm™)
(independent ¢-test, P = 0.000). These results suggested that litter quantity and its water-holding capacity were
superior in RP compared to STRF, which could indicate the greater water-holding capacity in litter of RP over
STRF even though a rubber forest canopy has a higher evapotranspiration rate than a seasonal tropical rainfor-
est. [Ch, 2 fig. 5 tab. 30 ref.]

Key words: forest ecology; seasonal tropical rainforest; rubber plantation; litter; water-holding capacity;

Xishuangbanna
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PRI A 7 T 4 AR Y TGN T b SR A KRS KU A, B AR R AR Y
BREE, O YKoy RSB E A ] ARSI A VR T B S RbR 7 AR AR A Y I TR TC A 7 W B
ST 1.8~T.7 A5 PP )2 0 W A5 b, B 5 R AT, AT Lk RS e S e I AR e
HRERELI BHOEXS - e EL R , Y L IRAGIR I, 2 IS KOy 12 HRRF KR, R S em
JEE 1) 8 9 W1l BE L AR MBI 27.1%0 1) H P78 ki, JF H AR e S KRG, JXRR M il 398K 73 28 & g
Jyis I, ARARYE TP TE R AR S R GE MK AR FERUK R R R b A S AR Pl AR
MOEHUBRRE 3 Y P F R SR RIS RS, TERBRIRIGI . WAL, DAL 5Ty
T K A AR, T, PR AR AR Rl 52 TR ™ AR R A 2 " IR Hevea
brasiliensis Ji 7 MV By b ] g S TR FAR T2 T AR E N2 2T M R M BEAE, KR . RISk
AEPHAIR Z DX, RO (8 Bl BRAR B A OG- 3RI & 28 T B3R A . A 20 fied 70 4R 4UTTF
U, VE SRR M DX T2 R AR A, R A= i 4R 800 m LR G R AKX, L B AEA I Oy O 402 i
BT S 1200 m (i, RIS KRB LT i i T T A R X, A A B AR L Ll
ARG, WAL . SRSETE, 1E20 30 a LB ZRAK T AR BRI T 14 J7 hm?, 74 XA 44 M DXAR AR
g o REL T AR 2 28 5 M X b 3t T AR 2090110 VR 22 PR A 1 RO AGIRE o R X A 25 R B R I
SONG Z5MBE5E A B . ARBARMOE IR BE 2 4R o T PV R AR . TAN 2818 BUAR eI 1) 28 I VR T 20, X
KT FE 2L T I R AR, B o AN LS MR AR 10 7= 2, BOPE T 2 I ARIEAR T 7K 9 s ke
A EHEAERBMRA R ZREET A ™ Aok SR U R M A 5 BT K
J8, (HAEREEREARIE . DA BN i A= 253008 . R DK OSCEE = A nad A b, 9 4 o
B VE R AR, RPN IR Z 50 AR A 9 e DD FERF AR PR RE A T 22 57, DL BRI MR BRI HA A R
AR I8 v 1 B4 7 R 3R BE 7 AN ] A2 Al S AR G BEHEAT AR S BB UE o ARSI TV XU AN s DX AR T
FARRIN AR AR S, D5 1 2 Pl AR A 7 W0 AN [ 20 i )2 A9t 3R B s KR, s 1 34l 334y
FRIAPRBAGBE AR ACUS 4 v 0 B0 15 7K R PR R DR SR BE D 7280k, SR 1T R PR AR A B A S BRI 1Y 5
Wi, LSS O 4 Sl PR 8 A b R el Y R S R, A B GBI e A

1 HIRH#KXE FE

1.1 HEREHR

7 A8 T SR AN 1 B v M (21°09~22°33'N, 99°58'~101°50"E ) Hb b Ik 7 ¥4 At Zx , 1l b 18] AR 24 5
N SRR 95% , EHIH L) i 5%, P ARMKE, WA RE, LELIEAIERIRAE N F, JRdt
Py WA X, AR 215 °C, 57 (6 H)FBA R 255 C, & A (1) F¥AEN
148 °C, ZAETCFE, TWFESW, FFHEKESN 1557 mm, WZFEH 5-10 A, FBEKELH2ER
87%, T 7K 11-4 J1, FEKEA G 2ER 13%, FRFREN 764 mm, 4FHBEECH 1828 h, T4
J 1.0107,
1.2 #MERGER

SIS FEMAL T 2 B P9 AR B0 B Eh S8 X BLOK T BUR AR S $F BT AR A, /N
BN AR FAAE o P 5 0 #4028 95 MRS 3l (21°55° 7N, 101°16'22"E) i FL 2l 50 m x 50 m, ¥4k
570 m, J& T i%cH DX MR R v R TR IR R A TR AR AR M (21°5437"N, 101°16'27"E)
P B P T MR B2 0.5 km, TE ALK 50 m x 50 m, 4K 560 m, HEEEFTEE 5 m, BREE 2 m, Sz
N AR FAEAR S (2 1) o 2 SRFEHBI AL 213, BEVRRRIE > BRI 3R 1.
1.3 BAEUHKE

Hh [ B2 e P OBUR N A T AR AR S RGeS s 7R AR K IE R 9 H, SR ETRE Y b H A =
FERF S FEHLAE I S AN, B 0.584 m? IEDE AR AL, WAEHE N L3 LA b 23R8I, NI A5 44
25T TR RGBS PR V6 1y 1 22 B St (e h ™) o B0 ISCER 300 1 01 400 e R O e R B 0 A 4 ik O B 0 %
Y, B4, SNERICAMRIRE) . B (O A IR, (HAMNEI %, RBEFRE) MC 7
(B, SMRBEE, CiREFRE)3 A, 407 80 CHLT Ria &, AREHEIFdH, JFTEA
[F) i A B2 UV 0 T o5 B LB (%) o SR SRR T 20142016 A1 ISR 14 b 22 4 % ) A7 i
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Table 1  Community characteristics of two study plots

. A UL G 1% w eyl (g-kg™) )
i 0.002 (L)‘OZ A - TER 2 P e FEAEY
g ' - BE s BE S EEm % :

0.020 mm 2.00 mm ALk
#ar R 23.04 5743 16.70 1.74 0.27 .10 FAILIZE >40 30 HEFIIR Pometia tomentosa
Ak T-R—Mi {1~ Terminalia myriocarpa
TeAI)Z 20~40 80 HRME K Barringtonia macrostachya
9 B2 Lagerstroemia tomentosa
TAMZ 3~20 50 KM Knema linifolia
7y B S Millettia laptobotrya
HEARZ 1~3 25 HHRREK Mycetia gracilis
WP A Ardisia affinis

AR <1 115 Pseudoranthemum malaccense

F5HT Microstegium ciliatum

B 36.84 31.88 18.40 1.99 0.36 15.1 TrARZ 15 85 =R Hevea brasiliensis
B 2 <1 CHLHE Eupatorium odoratum
I J&§ % Eragrostis pilosa
I, ¥ Digitaria sanguinalis

1.4 Fpok | FKERMEKERNE

2R PR 0035 0 7 U8 5 100 45 0 i J2 (R 15 /K i IR ZKGEE 8 o 1 ST 56 38 PR 45 20 il J2 1 U 7 10 0 ol B A JE
HWAE, JLRBE DM, RAMHLE 80 CT 48 h jmfrit. R AKT, 724l 0.5, 1,2, 4,6, 8,
10, 12, 24 h J5 858 IF B Ha i B, A PR I I s AR, JIr A U8 9 0y 10 38 o 0 2% 1 IO R S [
] J8 P W O R K (g) 5 395K 55 1 o A9 G R A () I ] 98 7 0 B 5 7K 3 (%) 25 57K B 5 3 K I [A]
4 LEAELE: A [ IRF 10 3 9% 90 B9 35 7K B8R (g-h) 5 IR 8 v WO 7E R K 24 h Ji5 i35 /K B AN FEE T
HORE K 24 h B RF KON IZ I vE D) i o KRRk, EREBLSCIE Bl b, AR 2 B R U8 7 1y o8 4
BK 24 h g tE oL, BT LU IR ORFS K e LL 0.85 R, ME AR ARFIKE . R4S 1.3 W& 1 H &
Mo BUAF A, A AT AT SRR 3 A 19 e K FR K e A R KA K (t-hm ™) o
1.5 Sitaih

KA SPSS 16.0 AT R GETH 0B, RIS REA ¢ K36 FUAR 2 PR B 14 U V5 W B L K
k225, WE KV a=0.05, FFA A SigmaPlot 10.0 Zx 4l KE

2 HR5p4

21 BEYREFE=EREAS

HR A5 20142016 45 %] 4 #& W) BUAF 52 (B W, PRHT 2 50 TR MR b 3R B0 AF 2 Ry (2.19£0.14) t-hm™, 1 AL
TRIEM(P<0.05, % 2),

AN 2 ] DL AT 7 R AR AR AR R 0 i J2 B B0 22 5 AN 18 (P>0.05) 5 (U A 2= 19 R AR OR
O3 2 L 2 i T AR AR (P<<0.05) 5 #4245 T AR 20 il 25 0 7% ) 1) B8 aE 0 3 o TR IS AR (P<<
0.05), H #2515 TR AR 43 1 2 19 FL 161 (28.55%+2.65% ) 1, i 3 155 T4 bk (7.53%+0.86% ) (P<<0.05) ;

®2 ATEFTWHNGRHMEZNAGFTERLAS
Table 2 Litter mass and its components in tropical seasonal rainforest and rubber plantation
9% Py IR AF e/ Ao )2 03 ik J2 B0 ik J=
(t-hm™) Bt/ (t-hm™) He l1% Kot/ (t-hm™) L l1% Kt/ (t-hm™) /%
PAF WA 2,19 £ 0.14 0.17 £ 0.01 7.54 = 0.30 0.63 + 0.06 28.55 + 2.65 1.40 + 0.06 63.92 +2.74
N 3.79 = 0.34 0.13 = 0.03 3.48 = 0.90 0.29 + 0.03 7.53 +0.86 3.37 £ 0.02 88.98 + 0.54
P 0.012 0.371 0.003 0.000 0.000 0.000 0.000

iR ESt
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SRINT, AGBEARE 73 fifk J2 1) ] v 9 5k MY ot RG] 3% S8 25 0 T A 21 R bR (P<<0.05) ¢
22 FEEMFFKEMFFKERLR

W TR LN R A 3, 2 R B R B 0 R T R K R B N, OF HIROK R 2 h ARG K R
BR, ZIRAEG, REBT, BOEBRKREZEC W2 >0 z2>RamEzE (B 1D,

2 lHE B A TR IR 5 W0 P I G R AT I [RBTG5 O R AETT IR TR, 5K A 22 4
K, BIRC o RIZE> Y RIZE> K0 MZE, BAKE 2h WRKEREQRBBEIC, ZERIMEELS, R&
TERK 12 h )5, EARRHGENT T 0, FRonfrKE CIAK B 0 H (& 2) . &IKMFE] =2 h 2 — D E R
T, HRKIE <2 h i, FFEPREAEA, KSR, R R R SR K]
t=>2 h N, 5K ARG A R AN AR R IR B BE AR AR G, A — R X P AR A B B (B 1 AT 2) o
PRI, 3RK 2 h PO 8 v ) 45 1K BE D R SR B 317
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300 f 300 M
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Figure 1 Water-holding rate of the litter in tropical seasonal rainforest and rubber plantation
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Figure 2 Water absorption rate of the litter in tropical seasonal rainforest and rubber plantation

2 TR 45 2 Y I Vi 10 45 03 2 I R K 8 (U) SIRK I IR] (0) B 96 &, AT LA B0 B R 805 18 U=a+
blne BEATIIG, o a M b D95 #E R K. %07 REAE B K I 18] X 08 v 0 450 i J2 IO R R EAT AL, OF
FEMERYEAT T AL, £ 2R R R BRI R E RB(R)EIRT 0.90, 550 J2 1K R EUE S
S ELHR S A OG SE &R (P<<0.001) (3% 3) ¢

2 FAE BRI 9 UR ¥ A5 00 2 B KR R (V) HROK A () B SC &, Al DA% R ek 2005 2 V=
al’ BEATILG, Hor a T b O R R R %7 Rl B oK I 18] X6 U8 7 W) 4% O3 i 2 1R R KCEE R BEAT R ALL
HELMEIRBAT T B, B0 )2 5K B R B P € REC(R?) IR T 0.98, 4570 i J2 15 7K 3R 114 512
U5 S DL AT 12 Al I 25 A 5 O 2R (P<<0.001) (3 4) 6
2.3 FABEMFFKENLR

5 R AT MERFIKE N 267.36%, KAEEC/HRZE, BE/DTREAD 520
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F 3 AT FET AR OB E Y Rk E R4 PEETT MR MO 7 kR R
(U)5EKETE (1) BINE 2 (V) 5iZkEtE (1) B BLE 771

Table 3  Fitted equations between water-holding rate (U) Table 4  Fitted equations between water absorption rate (V)
and immersed time (¢) of the litter in tropical and immersed time (¢) of the litter in tropical

seasonal rainforest and rubber plantation seasonal rainforest and rubber plantation

RRRERL )= NS R R’ MR %Y= WA R?
KorfR)z  U=143.968+23.510 Inz  0.970%* Kotz V=11.678 1% 0.999%
A FWWIAM AR U=163.256+20.046 It 0.953* AP ERTIAM PR V=14.647 1 0.999%
Crff)Z2 U=215.250+15.617 Int  0.924%* B 43 it 2 V=22.077 "% 0.999%
KoM U=142.356+33.321 Int 0.978* AR ik 2 V=7.294 1% 0.999%
N LA fR)E U=260.729+14.317 Int 0.965* [N R = V=21.439 ;0% 0.999*
C )2 U=289.764+14.830 Int  0.966* T fi )2 V=25.174 1% 0.989%
Pl . * F/R P<0.001 P . * R P<0.001

335.01%(P<<0.05), Jf H A = 5 MAR T 407 2 10 e K45 /K 3 o0 (3.740.22) t-hm™, B /N TR AR
(11.29£0.72) t-hm™; BB 7 P #9545 7K i (12.50 t-hm) 135 5 1 247 2= 5 W AR (5.53 t-hm™)
(P<<0.05); [mIA, A5 RbR A AT 2 5 W bR A % 0 1) A 380 KA /K 43000 O 10.63 R 4.71 t-hm, $iW]#%
JE AR EL A i 2 0 0 ) A AU R K (P<<0.05)

K5 RESFTTRHABRKEAZWHRERAFAE, RRBKENEHERKFFKE
Table 5 Maximum water-holding rate, maximum water-holding capacity and effective maximum water-holding capacity in the litter of

tropical seasonal rainforest and rubber plantation

TFNG Y& IR KA AR K
TiH Hali Z= 1 FAAE T R J ks A = J ks
/% Flietre ! M‘jh;t-hm’z) f!'hm’z) g ﬁ‘jjt-hm’z) f!-hmﬁ) g
Ko fR)Z 211.30 245.69 0.277 0.36 + 0.51 032 +0.82 022 0.31 0.27 0.315
)ik )2 226.76 306.19 0.000 1.43 £ 091 0.89 £ 0.67  0.00 1.22 0.76 0.000
o2 267.36 335.01 0.000 374+ 022 1129+0.72  0.00 3.18 9.60 0.000
Hit 5.53 12.50 4.71 10.63

3 T frgEib

31 2MEHAEAZYNEEMN LR

AWFFER I BRBEARIY JA & W) A1 (3.79+0.34) t-hm™, W2 & T Hly =5 AR (2.190.14) t-
hm?(P<<0.05, & 2). =R 7= IV h 1 o 8 38 00 #aty IAK , A S 8 T R 0 bk 5 R 380 o 1 0 R AR
RWHLIX o PERRGN AL AL i i X, A BN TS, £F0G 88 MR . =M RA
B A BRI T, R AR PL T R AR M R R G, B AR 2 A RAAE—A
B I 4 IS ARG R RS ) R O F, DL A PG XU 40 Ml DX W 2R B, AR I A T AR
D, WRIEED 28 E—ATEBE TR, 7E2%H X & m i R4 0T, Sl B E Y
Oy, REBIFERC B A0 ARAS . MASHIFZE A A543 B AR U Y 4 19 © 401 J2 o5 3] 88.98% 1 Lt 45l 4, 7] LA 1%
FNEPHE (R 2) . Al ARG 3 4%, WAL F R, KPR & Aaa >, B gt
Wio FEF, BOFRETWAZRE, LR A W EY 0 . A TIERTRARMKE . WA
Fo AT, AR B B A B RS REORR ) BEIE AR S B R TR R K E R, e TR
PR 2 I AR B B I PR VR T i MR, R IRYE IR KRR I R R E A LK
3.2 2 FMiEWEEAZEWIHKEEN LR

AR 35 P 19 Foe R 57K R 7 R 7% U b S B e KR BA L R KRR D), X —dabn i & TP e &
IKAE ST AR KB BRI E W RS EZ . B0 R Z T 0 R )2 0 5 KR K %8 (245.69% ,
306.19%, 335.01% )58 FHH = 1M Ak (211.30%, 226.76%, 267.36%) (3 5), T H AR 7% 4 1 3
RS THAFFEWHIAAE2), FAIEMBEDTRIKEESNCHMZ, EREM S SMEE D
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88.98% , T HiF Z= 1T HIAK i S IS WY 63.29% (3% 2), BUARE 70 i )2 1 BCRE J2 ARl 2= 1 AR 2.4
¥, BRI Y SRR R, AR E 02 9 B R B K A (11.29 + 0.72) t-hm™, 2 Hfi =5
PR 20 )2 e KRN 3 A5 2, B AL A0 S 350 1 AR BOMR A 72 0 14 e R /K i R S i KRk, 4
W T AT (P<<0.05) (32 5) o P, ARBOMR iRy 3 22 U 5 1 A EL B 233 W AR B A B 4 1) o T
FLHAE S o TAN ZEUBFFE R B . AR AR K LUl WM S 2ok, ] “Hlk A" — B+
B RPUEZ KBTI, SEAE TN, BT RIS . MR R . AR B . BRI
&Y eI A ROR IR R AE R K RE ) LR T 0 RIAR, MABRMOK ISR BE ) I BER AR, IR
18V W) B AT B 1 A SRR TR o

T34k, MR/ R TR, BB A & Sh 82, Bt AAE YR AR B AR Vi 490 1y I Ak
A R R T N B S BR B B M Ty o T ELA RS R B s AREOPR T R T 0 b S Kk B TR RRE K
T A B9 T2 A5 520, PG DU 40 i X0 RSB RD (4-11 H) 5T 2 (5-10 H) B EEE A, B LB SRR Ak
NHEEZ, EJEXT T3 &K B AR m A A R
3.3 #it

PRIB AR i v ) o 2 BRAT £ 0 (3.79 = 0.34) t-hm™, g 35 & T80 9 AR (2.19 £ 0.14) t-hm™
(P<<0.05); 2 Fi Bl 2 28 i vi 4 1) o /K R B 7 5 Y0 I 8] 9 SE S AN T8 0, 37K (] 2 h S — > B2y
R AEPIEEDK 2 h AR KR KRIVE,, 2548 % . B2 MIE &Y R KRR, BRI HEY
O RF K RE s B 45 4 R 2T 5 AR EOMR I 7 ) 9 B R K 4R (12,50 t-hm™) SB35 & T il 22 95 I AR (5.53
t-hm™) (P<<0.05); A5 AR FIRAE 2245 T AR YA 7 90 1) A R0 RAp 7K 4 2 205 O 10.63 A1 4.71 t-hm™, fT LA
AR B AT B B9 A U KK R (P<<0.05)

KNZ AR v A Ak N5 K RE P D 10 R4 DG T A R R . A ] DY R A XA A
G R e el A S AR T, AN R S IR T A A B, 9 A R R A T ) RO, 9D B KRS L
A AR PR T, PRI AR, DA B = RSB AR AR 7K b PR3 FIK U5 SR Zh fE

4 B

PEAAFREEOERBARTARAESEAAT LR ARFRRET AEDENLESHIE, FLES
SR RPLT TR ILH, ErETRBOHZ)
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