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Water Holding Characteristics of Litter in Three Plantations

REN Xiang-rong, XUE Li, CAO He, WANG Xiang-e, XIE Teng-fang
(College of Forestry, South China Agricultural University, Guangzhou 510642, China)

Abstract: The characteristics, including litter amounts, water holding capacity, and proportional water
holding capacity and absorption rates, were studied in two evergreen broadleaf mixed plantations and a
Cunninghamia lanceolata plantation using water immersing method to understand water-conserving func-
tions of the three plantations. The dry mass of litter in evergreen broadleaf mixed plantation 1,evergreen
broadleaf mixed plantation 2 and C. lanceolata plantation were 2 220, 898 and 1 255 kg - hm ~?, respec-
tively. The biggest water holding capacity of floor mass of evergreen broadleaf mixed plantation 1 was the
largest (6.8 x 10° kg - hm™?) among the three plantations, followed by the C. lanceolata plantation
(4.1 x10* kg - hm™?) and the evergreen broadleaf mixed plantation 2 (3.3 x 10’ kg - hm ~*). The or-
der of proportional water holding capacity as a percentage of the dry mass of litter was evergreen broadleaf
mixed plantation 2 > C. lanceolata plantation > evergreen broadleaf mixed plantation 1 after every time
immersed in water. The biggest proportional water holding capacity as a percentage of the dry mass of lit-
ter in evergreen broadleaf mixed plantation 1, evergreen broadleaf mixed plantation 2 and C. lanceolata
plantation were 403% ,462% and 423% , respectively. The water absorption rate of litter of evergreen
broadleaf mixed plantation 2 was the largest, followed by the evergreen broadleaf mixed plantation 1 and
the C. lanceolata plantation. The total water holding capacity and proportional water holding capacity of
litter increased logarithmically with increasing time immersed in water. Water absorption rates of litter in

all plantations decreased according to power correlation with increasing time immersed in water.
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Tab.1 General characteristics of plantations

ot WRAED B density/ FHHAE mean  FEWE mean  FHENE mean  HKTAHRE  BEm B
plantation tree species  (BE - hm™?)  ground diameter /em  tree height/m crown width/m  understory  aspect slope/( °)
EREMRZAL AR 8 6.6 3.1 2.4 HHEH SEIS° 30
evergreen broadleaf HEK 17 6.1 2.9 2.4 2%
mixed plantation 1 & 33 5.6 3.1 2.0 L5t iwas
ANl 183 4.5 2.4 1.9 SEK
B 390 4.5 2.5 1.8 TFHEY¥
KEH 191 4.1 3.2 1.9
A 3 100 4.0 2.6 1.7
BA% 141 4.0 2.0 1.3
EW 207 - 3.3 1.8 1.0
HEF 91 3.2 1.5 0.7
P&l 207 2.7 2.1 1.0
Tk 33 1.4 0.9 0.6
FEMAHIERAK2 KRR 3 9.3 3.6 2.7 FHT  NEN® 35
evergreen broadleaf MM R 17 8.5 4.3 3.0 5EK
mixed plantation 2 K25 116 6.9 3.7 2.5 AiEEHk
A 207 5.5 2.4 2.1
& 17 5.4 2.6 2.3
& 200 3.9 1.8 1.5
R 75 3.6 1.9 1.7
8 290 3.5 1.6 1.0
FAK; 3 116 33 2.1 1.6
Kk 91 2.9 1.8 1.1
A CWM ER 1 650 3.2 1.7 0.9 S5H SEA5® 30
lanceolata plantation &EH

1) X*t#a% Acacia auriculiformis, 4% K Rhodoleia championii, 3% Liquidambar formosana, #L#F Schima wallichii, ##t Cinnamomum campho-
ra, R #Hk Mytilaria loosensis, 414f Castanopsis hystrix, & Cinnamomum burmannii, E# Khaya senegalensis, % % -F Winchia calophylla, X /1%
Muchelia macclurei, # 4t Syzygium jambos, Bkt & % ¥ Fvodia meliaefolia, %7 A Schima superba, # K Cunninghamio lanceolata
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WR IR Ak 2 FAZ AR AR TR & B B & 7k 2251 50
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#4224k 1 evergreen broadleaf mixed plantation 1
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O # &R 324K 2 evergreen broadleaf mixed plantation 2
A KK Cunninghamia lanceolata plantation
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Fig.1 Relationship between holding water of litter and immersed

time
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Fig.2 Relationship between holding water rate of litter and im-

mersed time
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Tab.2 Equation between holding water of litter ( W;;) and immersed time/(¢)
#R43 plantation 77 %2 equalion R P
HF R IESCHR 1 evergreen broadleal mixed plantation 1 Wy=10.64191ln¢+5.0016 0.995 <0.001
HEREM B3 MK 2 evergreen broadleaf mixed plantation 2 Wy=0.33531n¢+2.336 8 0.980 <0.001
FEAM Cunninghamia lanceolata plantation Wy=0.3594Int+3.0608 0.975 <0.001
K3 AEMEKE(W,) SREHE () AR
Tab.3 Equation between holding water rate of litter ( W) and immersed time(¢)
#4 plantation J7 72 equation R P
HEF M IEAIHK 1 evergreen broadleaf mixed plantation 1 We =28.644 In t +325.03 0.975 <0.001
H G YR3EMK 2 evergreen broadleaf mixed plantation 2 Wq=37.4251n1t +359.70 0.980 <0.001
FARM Cunninghamia lanceolata plantation W, =28.741 In ¢t +343.52 0.995 <0.001
3.3 EENBkES 2 ool
BT 4E 0.5 4.0 h B, 2 MM 1R 20
TR A R R KA BT R, R 18 T 2 5000r
(F3). HEMMHRSH 2 ERHA RN, 1A 2 o
EYROK B R E AL, W RS 1 &, 12 3
AR BEHL0.5 h B, W EREIHESH | R g 3000
RHRSCH 2 FIARZAGH B 95 40 1 Bk S 3 43 51 % 2000}
62166727 fM6485 g- kg™ -h™' FZW 16 h JF4 M
SR 252,289 1197 ¢ - kg - b 3o, B 2
4hEt, RAKERSH TET 854% .85.1% M T : - r= R

88.5%. & 3 AIAN,3 FhAKHL IR Y 49 BUK E AR
ENRMK.

FAHEYRKER(W,) SR (E (1) FBXRA
AR T R, JHARR T 15 88 % P Rk
EREBE S TS ROMRRIR>0.985, —F
WEBFEMK(P <0.001,%4).
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til i&mnmed/h

O ¥ B AZ4K [ evergreen broadieaf mixed plantation [
O %% EMHRE 324K 2 evergreen broadleaf mixed plantation 2
A BAM Cunninghamia lanceolata plantation

K3 ARYRKERSRIENEKRXR
Fig.3 Relationship between water absorption rate of litter and

immersed time
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Tab.4 Equation between water absorption rate of litter (W, ) and immersed time(¢)

P47 plantation

HEEHIEZ M 1 evergreen broadleaf mixed plantation 1
H AR 2 evergreen broadleaf mixed plantation 2
KAk Cunninghamia lanceolate plantation

J7 18 equation R P
W, =3 250.8: %7 0.999  <0.00!
W, =3582.1s *%° 0.999  <0.001
W, =2 842.4¢7%73 0.985  <0.001
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