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Water storage characteristics of ground covers under three forests in Three Gorges Area. CHENG Jinhual,
ZHANG Hongjiang!, SHI Yuhu?, CHENG Yun!, QI Shenglin!, HE Fan!, PAN Lei® (! College of Natural Re-
sources and Environment, Beijing Forestry University, Beijing 100083, China ;®Forestry Science Institute of
Hubei Province, Wuhan 430075, China).-Chin.J. Appl. Ecol . ,2003,14(11):1825~1828.

Through water holding experiments and the survey of ground covers under three forests (mixed forest of Quer-
cus variabilis and Pinus massoniana, pure Quercus variabilis forest and pure Pinus massoniana forest) in
Three Gorges Area, the hydrological characteristic parameters, e. g. , maximum water holding capacity and water
absorption speed, were measured. The results showed that the maximum water holding capacity of moss under
pure Quercus variabilis forest is the highest (303.1 % of its dry weight), that under mixed forest of Quercus
variabilis and Pinus massoniana was 283.8 %, and that under pure Pinus massoniana forest was 242.3 %.
The maximum water holding capacity of litter under mixed forest stand of Quercus variabils and Pinus massoni-
ana was 282.2 % of its dry weight, that under pure Quercus variabilis forest is 262.5 %, that under pure Pi-
nus massoniana forest was 239.3 % . The equation between water absorption speed of ground cover and its im-
mersed period could be S = k¢". The results also showed that when the forests were all in mid-age, the water
holding ability of the mosses was higher than that of the litters under the same forest. The ground cover’s varia-
tion with its immersed period had no relation to forest types.

Key words Three Gorges Area, Ground cover, Moss, Litter, Water storage characteristics.
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HEERIT=0AMN L8 km AR EHIAE
e p g o BN, E N KRBT EM. ZREATHAE
FIPHBE A, AR 110°55°15"~110°57 20°E, 30°50'4”
~30°51°29"N, HILBEMR 9.8 ke, BFGHFIK 632.1 m, B K
WIR133.2m, RKIT—RXH ARBEEETEHERE
IR, BRRATE AL bG8 KA ZBEBEE 10 m A E. i
BATRUERNE, WEASCBKEL HEHEXREE
ARRUED R PR R I R ATHRSE, Fh iR

SR ANTAR. EE R SN D RN IR IR A 12
BERRSl 3 R R AR AT T BB R DA RE. R
BEFG RT3 Skt KT B AR DL BN ( Viter negun-
do) Ik ( Viburnum dilatatum )~ & ¥ ( Cotinus coggrgri-
a) #:B8 ( Rhodadendron simsii ) 88T ( Lespadeza bicolor ) 1
& (Coriaria sinica) ¥ 0 X, B & U 2 K ( Cymbidium
Saberi) \BF (Imperata cindrica var. major) B3 ( Preridi-
um aquilinum var. atiusculum ) H B & B ( Carer alliiforme)
M KE(Erigeron) S A E. BB ARG W T EGH T
(Citrus sinensis) ~ W8 ( Alerites fordii ) B8 ( Sapium sebi-
Serrum ) AR FE( Castanea mollissima ) M %% 8 ( Camellia sinen-
sis) 5.
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Table 1 Basic condition of forest stands

Bs RBERE HEC) em AR HHEE  WAE ¥k LR Soil thickness(cm)

Plot No. Matrix Slope Slope  Tree Stand Crown Altitude

type aspect  species origin (m) #E ﬁ.ﬂP e

Up- Mid- Down
slope slope slope

1 2L B4 Granite 30 w B ¥ Quercus variabilis AL Manual 0.82 250280 20 20 25

R P. massoniana
2 2L B4 Granite 10 E OB P. massoniana AL Manual 0.7 310350 20 25 25
3 L2 Granite 20 S BEM Quercus wariabilis AT Manual 0.8 310~350 25 30 32

2.3 HEYELHRE
EXRFELERMARMA S EHE L AT 3 8B40, SBER
H20 emx25 e WHEYHT 34, BEEMFHEEY I HIR

FERBURES, ARG ICREEYENEREEE. it
RAFHELER HRENERTEENHRTRTF HRE,
AR FEA AR R SR % M E S B 5 5190 8, BEIE

2 HREEMR

Table 2 Basic situation of samples

oy e &8 Moss _ % Licer _

Forest ERERhA Th"gl;& #nnﬁll.):f:i(g) ’?’;5 Thl'gl? #nuﬂi.)if:yi(g)
ickn

type Moss type (2m)ess wei?l"xt ype (lzmn)ess ‘weight

B 35K Mixed forest B 8% Funaria hygrometrica 2 47.3 &P IR & Conifer and broadleaf mixture 3.6 50.8

LR# P. massoniana B 8% Funaria hygrometrica 3 64.6 £} vt Conifer 1.5 28.9

B Quercus variabilis M8 Ancectangium aestivum 2 47.3 PR Broadleal 3.7 53.8

M ERERMEEYR(R2).
2.4 WEYRHKERRBEKERNE

RAZEAENBEMERATHEY(BERTHEYRNE
B MK B RHBOKERE. B 5%, MR BN EY TR
FHHERER W, (K kg iD), REHHRES IS8T R RE
ALBRE BHEAFHEYN LR EARAE KN E S
K EREET RN LN ey B AKTRE, Fihet
2R 30 min ¥ B E R L RIF—F B L, BE S min £
L HEBEYARB AN, RERBEYHSE, CH W,
#FEM2hE. GR2 By SR LR — B R E,
- BREHFEMLE. FRK 1005, BP—HB B 200 6 FR H
HWEYHE SRAREESTRUFER SN LEYEE
EHEAWBHE Mib iy, R BRAH KR, mX(1)
Fim.
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K2 F,AS, B Fhub B Y B et Bey Rk K (g
kg™' hTh)) A R R EY 5 BNET BAGETE) (h) . HE
PR RAT G2 EEDH O MRS FIRN £ ki#
ITALEE, BT E, BB R RAARERRT 8%
YIE K B B IR K . '

3 GREGH

3.1 HFHEYHKEME
R it gy £ K B R LR K S R e PO TR



http://www.cqvip.com

11 4

BEIS = BFEX =R T M8 K Rt 1827

B, 883 MRALURTER HEYHKEER
WK ER(R 3 TR 4).
23 TR TR wtR

Table 3 Water capacity of the ground covers on the forest stands (g-
kg™!)

® AT (E] Immersed time(h)
1.5 2 4 6 8

0

0 1540 1841 1947 2074 2469 2698 2801 2835 2838
0 1439 1560 1701 1845 2013 2161 2381 2423 2423
0

0

0

ifE
5
1

0.5 1 10 20

1605 1928 2192 2491 2770 2890 3004 3014 3031
1556 1830 2005 2169 2428 2674 2734 2813 2822
1445 1632 1801 1902 2169 2286 2356 2388 2393

F 0 1540 1780 1893 2011 2192 2385 2582 2609 2625

A: B3 H % BE Moss on mixed forest, B: Iy R # & B Moss on P. maswniana, C:
PR M5 2B Moss on Quercus wariabilis, D: M % Litter on mixed for-
est, E: R %W Litter on P. maswniana, F: ¥ R %Y Litter on Quer-
cus wariabilis. T [} The same below.

£4 FTRAKTIOHBRAKRE
Table 4 Water absorption rate of the ground covers on the forest stands
(g-kg~'-h"!) )

¥ 0B} @) lmmersed time (h)
1.5 2 4 6 8 10 20

0.5 1

0
A 0 3080 602 212 254 197 115 52 17 0.3
B 0 2878 242 282 288 84 74 110 21 0
C 0 3210 646 528 598 139 60 57 S5 1.7
D 0
E 0
F 0

3112 S48 350 328 130 123 30 40 0.9
2890 374 338 202 134 59 35 16 0.5
3080 480 226 236 91 97 99 14 1.6
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3.2.1 ATHEYEKE HEX3ITW,3MHKT
EEMHKBHITHE, THEEHBREEEARKT
BREMEKBRK, H303l g kg, BRAKTEN
303.1% ; MIRIET AR T B SR KEIRZ, 5 2838
g kg™, EXRTFER 283.8%; ZTERMEHKKTE
B K BB/, 2423 g kg™, BEHRTEN
22.3% . MR X HHKTHEDHKERK, X
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Fig. 1 Relationship between the water capacity of ground covers and their
immersed time.

1 . B A HkE B Moss under mixed forest, Il . Ty FE# & 8% Moss under
P. massoniana, 1l . ¥ 2 #% % B¢ Moss under Quercus variabilis, N . i
MAEE Y Litter under mixed forest, V. R HFH Y Litter under
P. massoniana, V1. 8 3R 5% P Liver under Quercus variabilis- T
[F] The same below.

2822 g-kg !, BT EM 282.2% ; K E# AR
AR TS 0K &, K 2625 g kg L, RERTF
B 262.5% ; DRI AAKT HEYEKER/D,
#2393 g-keg ™!, B R TFTEN 239.3% . AT b 3k
VK BRERHESBRAEIZEMEEXRE 1 B
7~

BHE1EN, AT EERKEBERKII2h B
WK R, FER e a8, etk B KAEEE
B UEHAEKFPBH LS, HEARKEA LT
BoKAH, I8 g e at ], AR KB EH g
BAEABEETL. KT HEY KBS ER
FGBESHT EERRHIEANHEME. X 3 5/
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AT &Y I FEK BB I K T R4 alipk sk 4 48 48
AT HED R KEES .
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Fig.2 Relationship between ground covers® water absorption and their
immersed time.
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S=kt" (3)

K, S HBAER(g kg™ -h71) 2 HBEH
(h)s b AFBREREGn REY AOHUE BAF
FIH T EEMAEYRKER S SREHNE ZH
RIXREK(GERS).

®S HATHEYEXKEESREMEX RN
Tabie S Equation between water absorption speed of ground covers and
their immersed time

PR 7.3 %Y
Forest type Moss ' Litter
{RAEHK Mixed forest S=5152.3 ¢~ 1.62% S§=5472.3 171654

DR P. rusomiana S=2318.2 (13012 $=5150.9 1" 172
BB Quercus $=13906 127 $=13006.8' ~1-417
variabilis

ME2 BB E, TR T EE, ERHTH#%
YR RAER] 2b WK EE R K, Z /5 2RI T, 8h
EANTHREEAREE. BAKTRIFFHELR
KBEARERK, (HERENEER, 3 AT &S
MREYNBKEREAR FYBR - XETER
Bl O B SR MU B U 3, B ARG YA A LR
Kigk &, bR B EMNETEM, HEKkagkE
BEREZHER.

4 &5 &

4.1 ZHeFERX 3 RRREEA T ESEMMED R
MNERBRAKBAKERRARKERZYFE —EME
5, ERINPRAEMGT, SREKX 3 FRAR R
TEEMKEYRTHRIRE TR T RHEDHEK
B XTERMTESMBEYNIIREESHFESR
BARBIFE. i FAKEZ XA T R E B
S A B MASBE( Ancectangium aestivum ) T 75 B
(Funaria hygrometrica ), M RAR RAR B 3c 8 1%
B, SRR R A B S A EOK &, T 3R B9 45 7% Yy AR X
FEEERRE AN, BT HEKBAEXE/.
4.2 IMEHEBMATERLREHELRMEY
Btk &, paet AL B RER 2 h AKE
IR R, Z e mEHAER, 68 h iy EA XTI
.10 h JFEATLEIEFRE, R =mE KK
FTEHZRHEYHKBHNEZLTESHTME
BEXK.
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