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Abstract: [Objective] Quantitatively evaluate the eco-hydrological effects of litter layer of typical plantations
in central Yunnan, is aimed to provide theoretical basis for plantation water storage capacity and realizing forest
ecosystem sustainable management. [Method] With 3 typical plantations (over-matured Eucalyptus benthamil,
over-matured Pinus armandii, medium-aged E. benthamil) selected as the research objects, field investigation,
indoor immersion experiment, water loss experiment and laboratory rainfall simulation experimental analysis

was conducted of the eco-hydrological effects in plantation. [Result] (1) The total litter stocks range of typical
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plantations in central Yunnan is 13.07-16.84 t-hm2, and over-matured P. armandii>> medium-aged F.
benthamil> over-matured E. benthamil. The total thickness of over-matured Eucalyptus benthamil in the 3
kinds of plantation forests was significantly greater than that of medium-aged E. benthamil. (2) The natural
moisture content of litter in three types of plantations ranged from 42.28%—78.51%. Both indoor soaking
experiments and artificial rainfall simulation tests demonstrated that the water-holding capacity of the litter,
and over-matured P. armandii>medium-aged E. benthamil> over-matured E. benthamil. The impact of rainfall
intensity on the litter's water-holding performance was not significant. (3) The cumulative water uptake (loss) of
litter in each forest type was a logarithmic function with time, and the rate of water uptake (loss) was a power
function with time. (4) The 3 typical stands water loss process of litter was a change process from rapid water
loss to slow water loss and then to gradual non-water loss, which better reflected the water holding capacity of
litter. [Conclusion] The results of laboratory rainfall simulation and litter indoor immersion experiments were
consistent, the natural water content and water-holding (interception) performance of the over-matured E.
benthamil are the minimum. Based on the water holding capacity and evaporation of litter of 3 typical
plantations in central Yunnan, it is suggested that the area of over-matured E. benthamil forest should be
appropriately reduced and the planting proportion of P. armandii should be increased from the aspect of water
conservation. [Ch, 5 fig. 3 tab. 29 ref.]

Key words: typical plantation; litter layer; rainfall interception; water holding capacity; eco-hydrological
effects
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Table 1 General information of each plot for plantation
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1.3 BB EE HNE

1.3.1 £RARER BHREDRESET A S T MR AR KBS a1, 258 KT IS = T2
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X (D~@) H e Ry MEKFFIKE (2); R NIKRFEAKR (%); Ry WARTIKEK (%); Wy WIRKEEE R
(t-hm?); WRERMEE R (thm?); W, HREEY TR (g); W3 NRAEYIEK 24 h 5T (9); MR
FEPNE R (t-hm™),
132 ATHEMGRRE ML RS K OB ARk BRI S0 %, R S &0 i 4
A BRB AL v A 7 i S 2N TR B R S (TSTY-103) BN TRERR , 0 14 7% ) 4 2 3 W e
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mm-h™' BFEK 5 24.79%, FEFISREE N 50 mm-h' LA EAIFEK S 3.10%. 856 AT % AS [7] [ FR 38 A o2
PEAE 30, 45, 60 m-h ' YJLIREIR 95% LA b 3 AN FERN SR B, [R)EAE M A SO SR YE A 6 N I R AR
RLRE TR B o W ARG 50 A 12 TR 40 A 2 DRV B T )5 A 5808 P ) 268 A LA 40 em i (1 #B
WY, FCEAH 100 HZPW), HCEFERENER T 7, A B ] 4a il 4 . F R I 1 45 o A T e R R R T e
JITHORE S it AT N TR W A B 0 . Fe BRI B N R B B S AR IE W 3 AR, it 54 A
EYIRE . BEMIRISITIRS , BN A1 AEEA 5 min B, (55 R BSRIRERT, FREFES . SRS & N B8 75 4 o
HEAERNA, RELEH,
1.4 BAEHERAKLENE

W EPIRIERK 24 h G TRIE Y, RIEHIEE AN AR T A, IR RE . o2
TN 0.45 mx0.30 m JE e A%, BRI EEAEIR 3AER, B I8 ANEEM . BUE R LN A SR
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2 HEXRG M

2.1 AIHEZEMERIFE

B2 UL VR SRy 3.37~3.86 cm, MK E/IMKUCH ALK bR . A I0 ke Pl bk, A
LA S bR, HL A MR o 2 )22 TR R TR a0 R 2, AR D e ok bR 5 rh i bk 22 ) RS B 2 5 I 3
(P<0.05). YN EBEREN 13.07~16.84 t-hm >, MRENVIMKUCHEINFA T BRR . AIDFE IR AR . A
IAZ TR, 3 FhAR SIS o iR E AR A E R 0 E A LR R R E B AL 2 %, HHE
H S E BRI E 5 R Z N 65.76%~68.03% , MK EN/IMKIK AR L FA I #0bR . AR IOAR I R L AR
M bR RATARIZ N 31.97%~34.24% , IR BN/IMKIC A IDEE il bk . A I0 ki Bk, AR Lk it bk

®2 BAATIKEZNEEENERE

Table 2 Litter layer thickness and storage of typical plantation
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S e B REERUE L BB HRER oy e
(t-hm™) B4 /% (t-hm™?) HrH/%

AT B 24320462 4.291.09 b 33.06 1.43+0.50a  8.78+1.95a 66.94 13.07+2.39a  3.86£0.93 a

BT ABR  223+038a  5.32+2.03a 31.97 1.13+0.12a  11.52+2.72 a 68.03 16.84£0.69a  3.37+0.32 ab

AR TTIEM 2274031 4.77#2.51b 34.24 1.30£0.32b  8.76+2.07a 65.76 13.53+4.00a  3.57+0.62 b

Y RIS R R FOR R — S8 bR A R by 28 B 6] 22 57 B 2% (P<<0.05).

2.2 AEWIEKIERE
221 AEmesa RFARERE mE 1R, % 100

IR 148 0k R EE RV S 0 3, 3 7 M=k :

TR BV Y g A% U e T b AR e o 28 . ) :

Moo AR T, RAMRER TR ME . % ooy 2

LSD 2 SAEAMHT, 3 FbR A 4 R 2 ] £ 4 ol 7

BRRER B (P<0.05); KoHRIZEZ I H AR =
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149.96%~210.50%, FAFF/KE N 13.17~24.25t-hm™2,

N o R R ) — SRR Db 4 2 ) 22 57 535 (P<<0.05).
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ZIKML‘H?‘ EF‘JJ@,?\*/F N Zfi{;[}@ ﬁ%‘j\&%, %ﬁ%% Aﬁ%%ﬁaﬁ Figure 1 Natural water content of litter non-decomposed layer and
KEFKZE R 153.46%~207.90%, B RKFFKEN 6.58~ semi-decomposed layer
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H: oy =alnx+b CRAHHIZ R 9 0.923 5~0.962 9, F40ff)2 R* 4 0.936 5~0.9814), Hr: a AR, b A
WHOT, RVEDWOK R (v, thmhT) 5EMLETE] (¢, h) RECOCR N v=ke, Hr kR REL,
a FH RO
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Figure 2 Change of water-holding and absorption rate of litter non-decomposed layer and semi-decomposed layer

223 BMERSAT A DGR ISR RIS AR B8 RT LLE 3 08 3 P00 R K (9 R
REJIRI . M 3 ATLAE H: ARISR SR o it 2 Ui Vs 0 0 e R B 8k 31.67%~76.73%, KR53 il
JZITE DI I R SRR 22.709%~43.97% 0 FE N TALHIREN 251 T, U8 I5 90 10t KR BE 2 il 2 R
BRI AE LA BB . AT AR L AUORE TR, RS2 MBI MR R AID R i k. 4
LA AR . AID R BR . FEARRIFERT SR EE T, [k o> 28 B8 75 ) 0 e KR 82 o i 2 R TR O3
file )2, ELIR &%) B AR BA 238 I AN B A T i B ) 15 R4 K
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Figure 3  Rainfall interception and different rainfall capacity of litter non-decomposed layer and seml—decomposed layer
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Figure 4 Rainfall interception and different rainfall process of litter non-decomposed layer and semi-decomposed layer
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Figure 5 Water loss process and water loss rate of litter non-decomposed layer and semi-decomposed layer
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M BAR IS YRRy 3.73 cm, ERESN 13.07 t-hm 2, BN BRI W0 )R 3.37 em, EH
HoH 16.84 t-hm 2, AIH P IRARIHE YRR N 3.70 cm, FHFE N 13.53 t-hm 2, A WL, AHFFEHA IH
BB | AR SRR T8 4 1) TR RN B A R T AR A U RN N A (IR A R, X
A RESE A5 XA LSRN A IOAARAE AR S 2S5 | MR B . RIS . RV o AR B 55 Tl A — 2 1Y)
.
3.2 EEYIRFEKIERE

PRI DR K R R DAL AR IR TR K U RN G- F5K EE bR o 520 8 P50 K 1 R R A AR AL
MROTFRAE RS A P R AT o ANRIE Y 2 RK e B 225, AU IRIE Y i KA K =ik A &
TR 1.51~1.99 15, 55K Vs PR KK o SARIES 2 EAH DG 1™ ABFGEA I Fe rhoAR s I v )
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e KK B T AR I bk, 33X 5 5K 02 SR SR RIS BRAR: Quercus Acuvarius 8759 W HF 5T 45 5
—3.
85 1 o T ) A 4K B o e i 6% R R (] R AR AR Ak SRR SR IACh - VR IR BRI B
o i B A 3 R T 2 TR B . FE ZHU S RIS, S KR B S R R R R 2 (A7 TR S A Ok
Fo AW AN TEYIEHE KRR Z RN R BRI SR AL AN B35, X545 EP 1
WFFE S5 R — 0, BEILRE R S5 1 B 08 7% 90 2 1 B R R 2 00 2 0 31.67%~76.73% . K53 ff 2 R
22.70%~43.97%, LA T % NI SE I 0 B REFACR R R & %, & ORI R O A2 h 8 75
WA E N T B SEE . X EE 2 Rl e 77 2 s P R R T LUE Y, BN TR 5 7%
Y= IR A EE R AT — 80, VIR K AR T T i D K B S 18 1 K B2 TR e i AR .
3.3 EEWRIKEFE

PR ShASBABNKIK . K 2 D EEG T, P45 G ] DRSS SRAEAS [F AR S S A0 1Y)
AR SCRHIE . RAK R 5 ROK BRI SC R R . MR ZRBRE W 0 JOKRREANIR], vl Be2 R R A2 8V
YIFR R K BB AT HERE UK B R/ N BR 20, RIS RE I AAAE 25 . FEARBET T, V&Y KA
WY, RO EZAIOAE T PR o i 2 AR LU R BRIV DR K sy, KR, B R YK
PIREAR, KR H R TP UK VR 5 T 0K . XN RS
AR S SRR R K A E R, X 5B BB Es IR 2 AR — 3, R, ANFEMS
FAVATEIITE 0~2 h WARIKEI G, 24 h 522 AL BOhF-22, (H7E 48 h WA ETEE , KK 72 h ] A JEARTR
T, IREERE G X FR AP R HRAERT R 25 RS PO b DO R T AR RARTET 2 h R
KA, (BARKIE DA 3A 72 h, EA BAFAEEE AR K AE

4 i

P X A MO JERZ AR R, DRV IR BRI 22 5 W8 . MR SRS A AR 5 K R 2 2 A
2, AL PR MOR I B RS KROE T HAMR ISR . PR PR3 K BE I R0 )2 B Rk (35%).
ARAEE R CR) KRBV R IR B R IR 20 i, HAR RS a2 R i 3 1 AR AL R i
AR o AR ORI 7 ) 64 22 FLHERR G5 A nT A RO FRK R o RIS REARF, A It Bk
TE 3 Rk B GOKBE T el o LR BB 18, U SR LA N TARRIE I AR, SRR BROK IR 77 e
Tt
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