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R IA R, ERO R DR T ) B e M i
KEFKER TR RE; BEGFOER R
25T RRR M i )2 T ) o il R R, #2405
WK, Rk FK R 77 55 AR ST Re A .
A, AR K BRI HLIX 6 AP & M AP Y5
it MK B R K ZHE ( Mytilaria laosensis
Lec.) > kit ( Michelia macclurei Dandy. ) > Fsipt
( Cinnamomum camphora (L.) Presl. ) >R > i
¥y ( Pinus massoniana Lamb. ), 1] WL, T3
AL RIS FIEERI AR, 7RI K SO0 AR TR
—E2EF . B, XX EAN R R T AR &)
FEARRRE A TR IS, AU B T8 7R X358
BT HAKSCORER 225, 1 H AT N TSk
MR BRI EE S
WA =R B EREE AL X Z—, L
FEXT I X AZ AR N TR B 58 2 45 h fE il 521
T BERR EAG IR VTR o U S, MR X
ANFIZERIAZ AN TAHARYA T ) 7K SOE00 I RFFE 8 R 2>
LT AHEFE LA e 2 Al b X A2 AR Glibk . A2 R -fi
MRS . FARAEAR (Alnus cremastogyne Burk. )
TRZEM 3 FIRFIZEAZ AR N TSRS, it
XTI TE DA 2 AR . At SRR P A L
W5, AHT A RIZERIZ AR N ARGV P 0 A= 27K S
BN FK RS RER 255, MR AR N TR T 2R

A BRI 45 RGO 55 VA S BERL et
I B R

WFFE s T P B B2 B 23 [ bk AR 28 S 50
ui, MR E SR AT AKX (26°05' N,
109°30"E ), MAMDLIE L, iz ot b V1R i
B LB, AR A 300~600 m, JE T HLAL T
Pl e 2= XA, AR AR 16.5°C, AR
30%~90%, 4FIFEKE 1200~1400 mm, ZHEH
fE4—6 H, JCFEWI 300 d £y, HbS M LM b
B, THERRIDIEER Y ARSI AR
KUKy 1989 4ERK ' RF 1990 4EEEZ AR ARGk, #2
R-FERIR SR R-FEARTR SR, F2AR 5 fa ity
PIRAS LR 4:1, TEMUS & MO8 BRI — 3, T
RIZFLERFNFZAR . TR FEAR; M HEARZL
#2511 ( Maesa japonica ( Thunb. ) Moritzi. ), K JJ
. 2#K ( Oreocnide frutescens ( Thunb.) Migq. ) .
Afai ( Schima superba Gardn. et Champ. ) %54 3,
T HEARZE FLHE K ( Woodwardia japonica

(L.f) Sm.). &2k (Parathelypteris glanduligera

( Kunze.) Ching.) FIT=R & ¥ ( Carex doniana
Spreng. ) . IRATM ( Lophatherum gracile Brongn. )
Fo MR HIBEAMENL NS 1 PR,

F1 AREMTERIFZARAN T REERDE AR
Table 1 Basic characteristics of different plantations
Vit IR D%%/ e Rk SPHIR R FEW F AL
Forest type Altitude/m enst y,z Exposure Age/a Mean DBH/cm Average tree height/m Main plant species
(stem-hm ™)
TARZ: 2K
AL PC 553.1 860~990 SW 29 23.38 16.71 R A2, SGrbelgE, K Ik
B MR, HE, RERE
TeARZ: AR, H
TEAR-TERHR A #k MCC 484.5 850~985 SW 29 24.35 17.70 FERJZE: 2R, SErHICilipe, 2
AR MER, SRR, w7, %
TARZ: AR, HA
AR-RAIRIER MCA 4938 850~980 SW 29 23.38 18.28 HERE: M2, SHIILE, K
B JEB, SRR, BB, &

2 BRI ®
2.1 #HMIZESREMEE

2019 4 8 A, TEWIFE 23 [ AL Al e 4% 3 FhoA
[FIARIT IR AR N TAR (2R GERR . A2 AR -FEATR
IR FEARFEARIRASH ) TR XT S, BRI
(WFFEREHL ) BEMLIEE 3 MFEH (20m x20m),
VA ST HL R T RO AE (3R 1), FESFEHL N 3%
MEAETE 0 B BEHLIEE 5 > 100 cm x 100 cm ¥ /M

J7 s TEREA/IEEDT NI X AR 3 4> s I g 45
EVRIESE, IR R IR )= (J7E B
@A, B REASERE oy fig il
2. EE (s Z2BE e, Ree
JEE I, AR AT 23 R I A AR ) MR I v
P, BERIAF ) SC e AR R, T 85°C MR
ik, TR AR i ) A
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22 EEGEKMERENE

K UL E R A2 . o= & IRE
K KR SR KGR, R A PR
ARATZAET, A/ BE T ) 7 DA it v R
HL50g, A 100 HIERMAE, 251 TWoK 0.25,
05,1, 15,2, 4,6, 8,10, 12, 24 h J5HUH#r
B, FFIOKIE TR, AR AN [RR K
[ FED R, TERKE . ToKEER, ek
FRkoR | P8R RS RS,
2.3 HIESH

iz il Microsoft Excel 2013 47 20 9% 5% P Fn %
K22, R SPSS 20.0 #AEEAT 7 2240 M Al )5
I3HT, K EE (a=0.01,0.05); B Origin
2018 1 Sigmaplot 12.5 ZA{HER

3 HERERA

31 ARMS LKA TIHREZMHEES
HIZ2 2 W, VR W) B A s RN A AR -
ARSI > IR SR > 2R AbR, TR ASH

2500 A —@— FZA4lifK PC
-0 FAR-FEHR Ak MCC
v EARFEARSH MCA
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VG A 3 = T4k (P <0.05), £450%
&Y A AR R AR B [ A — o 25 57,
FH 2 AR -RERHE S MRS AR -AEARTE SRR i )2
JHIE A W = TR RLIR (P<0.05); °F
I3 itk 2 U8 I W) BRAF R AR AN IR AR 43 2 AU ] 22 5 A8 I
o NGB ARIATE YR30 )= 5 )2
o IAE R Y L2 AN AR ], LA R R TR AC
MRS BB R 0 LB e, R 49.46%,
ARG 2 5 BB R, N
62.34%, HETAMIERI o2 G B 1
LA TR 2

3.2 AEYIRKERE

321 RAEHFREDETL HEDFIKESER
KRR AL I 1 i, FEIR 7K 0~4 h INRTE
YK s N, JCHJEAERT 0.5 h NI K &
HHIEN, 7E 4~10 h N IETE YRR 38 0 R ik
%%, JrEEATA, BK4hE, 3R IETE
Y FE KR E Ik 1406.00~2080.67 g-kg ™', Ak
K1 75.95%~84.33%, FHor R[] K i) R

2 3000 p_e— ALK PC
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Fig. 1 Relationship between water-holdingcapacity and immersion time of litters in different plantations
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Table 2 Litter characteristics and accumulation of different plantations

. KN ERZ KoM R
AN B Undecomposed layer Half-decomposed layer
F :: - Total accumulation/
PSR (thm?) A7 H o B AR L1 A7 o A R
Accumulation/ (t-hm™) Ratio/% Accumulation / (t-hm™) Ratio/%

KAk PC 7.94+022b 2.99+0.46 b 37.65 495+027a 62.35
FEAR-FEFHRAZ MCC 8.83+0.17a 4.37+0.83 ab 49.49 446+0.75a 50.51
EAR-HEARIESZ MCA 8.88+0.53 a 411+0.55a 46.28 477+1.00a 53.72

e FPIAFR/NG FREFROR AR R W 2257 5 (P<0.05) .

Note: Different small letters in the same column meant significant difference at 0.05 level among different stand types.
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Oy JZ DR 5 DR K R BN R FEAR IR >
TR RIS IR > R ARG, 23 2 0 e 30K
AR FERTR SR > A2 AR AEARTESE IR > A2 ARGl
BRI FRIFZAN TR i 2 VR T Rk
SROKIHE AT INE & B, JATEYI R K B BEE
BT A AR O =amnt + b, X
O NIVEWFRIKE (gke'); ¢ HIHIEYIR K]
(h); a FRBTREREG b FRFEw B, [Hi
PR R T IO, RIS R E R R R E
JEZE (R) BRT 090, KoMt/ Z 8 15zbrss
AN 3 Fis,

322 AEHBOKEEGHETL HIE 25T
B, RSN AR T 4 7K T 3R it 92 K i) ) A8 K
MIREAR, WK 3% AE 0~4 h K, 4~10h 2

&3

()R Z% , 24 h A TARAL, i XA R AR
RIZARN T 2 TIE oK R (V) 5
BKESTED (o) SEATHLG LB, I8 759 W K o % b
B S SRR A m R i v =k, .
VAR TE D WK R ¢ IR R, kAR R
B, on PR, S SCIME RS T HA, R IBASEAR
BRI TE DA 53 2 R i )2 R KR 1
PAEESE (R HRT 099 (£4), il v,
t I Z BIAEAE I AR G (R 4),
3.3 AR EREAANIHREZDIFKEE
WAL AHTE 3 (A) AT, ANFEMATREIZA
N T MRS il 2 T KA K AR A R 183.50% ~
239.50%, HARZAR-FEARIRASH D 2 5 TAZ AR LR
(P <0.05); Vo 2K F R KFFK R

BEYRHKESRKEENINEGHE

Table 3 Simulated equation between water holding capacity of litter () and immersion time (?)

A4 f#)Z Undecomposed layer

}-4) fi# )2 Half-decomposed layer

22 Forest type
Pako R Jite R
A4k PC 0 =185.30In¢ + 1241.4 0.928 0 0=192.74Int + 1 369.8 0.969 7
TZAR-FERHEAE A MCC 0 =162.25Int + 1 504.6 0.9423 0=211.62Int + 1 854.5 0.965 0
FZAR-FEARIRAS I MCA 0 =193.45Inz+ 1 623.0 0.963 3 0 =204.90Ins + 1 552.3 0.994 4

-

RITRIZ K
layer/(g-(kg'h)™")

Water-absorption rate of un-decomposed

Fig. 2

Table

B ALk PC T A AR-RHRASH MCA T I ARFEAIRZSAM MCC
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g 1000
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B2 AREEEATIWHEZNRAKERSZKEEEX R
Relationship between water-absorption rate and immersion time in different plantations

R4 EEMTRKER SR ERBIE TR

4 Simulated equation between water-absorption rate of litter (V) and immersion time ()

#5327 Forest type

K4 #)Z Undecomposed layer 43 %)= Half-decomposed layer

JiFE R Jite R
ALk PC V=1230.1¢7"% 0.9985 V' =1358.00°%7 0.9994
TZAR-FERHE A MCC v =1498.7r% 0.9995 V=1826.17"" 0.9990
AR-RAIRIE MCA V'=1608.70"%"! 0.9994 V=1534.50% 0.9996
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Filoh 207.40%~256.03%, 2 AK-Hb iR A Ak B2 5
FHRARLIMAK (P<0.05), HIE 3 (B) Al%1, AN[FE
PR RIZ AN TR R K BRI . AZA-
TR SR > FEARFEARTRASH > B2 AR 4lifk, Hip
FEAR-BERHRAE MR . A2 ARAEAR TR SR fo K FFK
WEBTREARLM (P<0.05), 205k A4tk
) 1.30 fi5F1 1.29 fi%; KRofZH, EAR-EMIERE

MR FTAZ AR - AR TR 38 MR 9 d5c K 5 7K 2 3 7% 8.00
thm? DL b, B&F & THEARLAMKD 554 thm”
(P<0.05); PorfZd, BRFFKEMKKN:
AR (11.00 thm?) > AFEARIRS
(1039 thm?) > FZA4EM (9.82 hm™), {H 3
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Fig. 3 Maximum water-holding rate and water-holding capacity of litters in different plantations
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Fig. 4 The maximum interception rate and the maximum interception capacity of litters in different plantations
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FIAZ A -fi B T S MK I 25 3 T A2 R Slibk (P <
0.05); ko2 R R E =2y 8.10~
9.47 thm?, AFEMIIZEBEAZAN TR ZE7A B
342 RAEMOABEZEHE ARIEENA
PERRAT B E D RSP T RE ST, AR IRV
AR KRR Sl AT 5 TR, AR IR
IMRZA B E RN . AR-FREARIRS > 2
AR-FERHRZIR > A2 ARG, B RIR MR & T

AR (P<0.05); Porff)=A 808 5 B4R
K ARSI > 2 ARFEARIRSE M > B2 AR 4l
M, HARRIMORREAN TR ZERA R, 2
KIAVE D) BB A BN 10.26~14.75
thm?, FEAR-BIRISH . 2R FEARTESS I G E
BTG (P<0.05), RAMEZTREARFEAR
TR A2 A -FERTR S MR A 8032 3 5 il o
7.18. 6.99 thm™>, BE®TAALIM (3.70 thm™ );
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Fig. 5 Effective interception rate and effective interceptioncapacity of litter layers indifferent plantations
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Hydrological Effects of Litters in Different Types of Cunninghamia
lanceolata Plantations in Huitong of Hunan, China

ZHANG Ying', XU Qing', Gao De-giang', SUI Ming-zhen', ZHANG Bei-bei', REN Ran-ran',
ZUO Hai-jun', WANG Si-long’

(1. Key Laboratory of Forest Ecology and Environment of National Forestry and Grassland Administration, Research Institute of Forest
Ecology, Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China; 2. Institute of Applied Ecology, Chinese
Academy of Sciences, Shenyang 110016, Liaoning, China)

Abstract: [Objective] To evaluate the impact of litter on hydrology in different types of Cunninghamia lanceolata
plantations, and provide references for the management of understory and the assessment of ecosystem services.
[Method] Based on field investigation and immersion experiments, the authors examined the storage capacity, wa-
ter retention characteristics, and effective interception capacity of the litters collected from pure Cunninghamia
lanceolata forest (PC), mixed forest of Cunninghamia lanceolata and Cinnamomum camphora (MCC) and mixed
forest of Cunninghamia lanceolata and Alnus cremastogyne (MCA) in subtropical China. [Result] (1) The litter stor-
age of different types of Cunninghamia lanceolata plantation varied from 7.94 to 8.88 t-hm % with an order of MCC >
MCA > PC, and the proportion of semi-decomposed litters was greater than that of undecomposed litters. (2) The wa-
ter-absorption rate of litter in various plantations increased rapidly within the initial 4 hours of immersion, followed
by a slower increase at 4—10 hours of immersion, and finally saturated. Compared with semi-decomposed litter, the
undecomposed litter had a higher maximum water-holding capacity and maximum water-holding capacity. Both
semi-decomposed and undecomposed litters in mixed plantations exhibited higher maximum water-holding rate and
maximum water holding capacity than that in pure Cunninghamia lanceolata plantation. (3) The maximum intercep-
tion rate of the three types of plantation ranged from 152.33% to 229.55%. The maximum and effective interception
capacity were 12.62—-17.94 t-hm™* and 10.26—14.75 t-hm?, respectively, exhibiting higher in both MCC and MCA
than in PC (P < 0.05). [Conclusion] The hydrological effect of litters varies among different types of Cunninghamia
lanceolata plantation in Huitong, while the hydrological characteristics of mixed forests of Cunninghamia lanceolata
with broad-leaved species are significantly better than that of pure Cunninghamia lanceolata plantation. Therefore,
mixed stand of Cunninghamia lanceolata with broad-leaved species should be recommended in forest management
and vegetation restoration.

Keywords: Cunninghamia lanceolata; mixed-species plantation; monoculture plantation; litter; hydrological

function
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