PAFTRAFEYIZIR 2010,18(4):343 ~349
Journdl of Tropicd and Subtropicd Botany

ERATRARRENRATHRLIRGKE TR
4 BUE ONLBEARC,ERELREYLE OB XL

(1. PEMEEEEEYE, M 5106505 2. HE R\ AERIRIFEER, M 510642,
3. RABT/DRALARRERIHET 3, R A 525029);

TEE : AR PG XD BB, P OEH s AR RIS AR R AR 4 FORRITRE B B B A 26 3, 1
EARBRNHEAE KR FLRESSE. SRR R+ REL, AEAE 1S5 g om® P b FERWNE
MPERB A A ERURMEY , HRE RS, TR AR E . MtAkeE g B35 ,0 ~40 cm +
BRAEMET 13 gem®, TIEBTLRE KN 46.1% ~51.4% , FEBEFLIRE 15.0% ~22.7% , TF/KREHH B
TR, BRALIEO ~40 cm ERWE KEKE LT 1892 t hm?, Hh bR A WAk 4 5 £
269 t hm” #1418 t hm® . FHRAERTHBEAFRME, FEO0 ~10 cm){L 1.07 g em™, HIFERBFLERE N 58% , HIEH
KFKETIA 538 g kg, M BT RS, JEHMAE 26 FERBETFET 27.7% ,BEEZENRK, MHE
AR T RA B BASE, LBOTHBERL, TR KEIERRIBERS, MM L BRGR R
WERES, BIEFKRE B A K, B ERE GEME S0 A TARA DB E R R KA BB+ 3
KBREST

K B ATR; HEROKE; KREF; DRAESY

HE Y #S:S714.7 RN A M ESRS :1005-3395(2010)04-0343-07

doi: 10.3969/j.issn.1005-3395.2010.04.001

Soil Water Holding Capacity of Plantations Rehabilitated on
Severely Eroded Lands in Tropical China

ZOU Bi'?, WANG Gang', YANG Fu-quan’, HUANG Jian-xing’ ,
WU Qi-tang”, ZHUANG Ping', LI Zhi-an'

(1. South China Botanical Garden, Chinese Academy of Sciences, Guangzhou 510650, China; 2. College of Natural
Resources and Environment, South China Agricultural University, Guangzhou 510642, China; 3. Xioliang Water and
Soi Conservation Experimental Station of Maoming City, Maoming 525029, China)

Abstract: Soil water holding capacity of plantations established on severely eroded lands was studied in tropical
region of South China. Four plantations representing a chronic series of restoration, including barren land,
Eucadlyptus forest, mixed broad-leaved plantation and secondary natural forest, were compared. Soil bulk density,
water holding capacity and soil porosity were determined. The results showed that barren land with little vegetation
cover had high soil bulk density (>1.5 g cm®), and Eucalyptus plantation established on barren land made soil
hardened and the water holding capacity became worse partly because of litter removal by villagers. Replacement
of Eucalyptus plantation with mixed broad-leaved plantation markedly increased the water holding capacity of soil.
Soil bulk density (0~40 cm) of the mixed broad-leaved plantation was below 1.3 g cm®, and the total porosity
was 46.1%~51.4% ,and their non-capillary porosity were 15.0%~22.7% .The maximum water storage of the soil
(0 ~40 cm) was 1892 t hm®, a level similar to those of many other broad-leaved forests. The secondary natural
forest located nearby had a better water-holding capacity than the mixed broad-leaved plantation. The surface soil
bulk density was only 1.07 g cm®, and the total porosity was 58% , and the maximum water-holding capacity was
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538 g kg”. Compared to those in 1983, mixed broad-leaved plantations largely improved soil physical properties
with lowered soil bulk density and enhanced water-holding capacity. However, soils of barren land and Eucalyptus
plantation had changed little, with hard surface soil and low water holding capacity. The results indicated that
establishment of highly diversified plantation could enhance water infiltration and water holding capacity of soil.
Key words: Tropical plantation; Soil water holding capacity; Water conservation; Xiaoliang Ecological Station
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£1 MR4MEPRBTRERLFERQO ~20 cm)
Table 1 Soil chemical properties of 4 plantations in Xiaoliang Ecological Station (0 ~20 cm)

oy i1 AP Soil organic 4%, Total N 43 Total P

Type matier g kg') (g ke?) (g kg) i
Y64 Hs Barren land 4.80 0.108 0.094 439
HeWHR Eucalyptus plantation 10.55 0.253 0.084 448
FH-E A Mixed broad-leaved plantation 22.99 1.028 0.168 449
FHREMR Secondary natural forest 37.46 1979 0.426 4.28

®2 MRABERXRBRBHE ABRSTES
Table 2 Age, density and dominant species of 4 plantations in Xiaoliang Eological Station'®!

E i i I Species RRFh

Type Age (a) number in 900 m? Dominant species
Ye#R3#: Barren land / 3 = H(Dicranopteris pedata); BsW8 ¥ (Eriachne pallescens)
WA Eucalyptus plantation 42 2 M A% (Bucalyptus exserta); WS (Eriachne pallescens)
MR 33 48 358 (Carallia brachiate); FL7E (Syzygium levinei); B
Mixed broad-leaved plantation Bk (Syzygium bullocki); BRGARE T (Litsea glutinosa)
R AR >100 34 {BFREE (Sterculia lanceolata); XK 22 (Aglaia odorata); JLF5

Secondary natural forest

(Psychotria rubra); B K (Memecylon Igustrifolum); % &
& (Waria microcarpa)

1.3 Hik

BAMEGEBI N FENLER 6 &, KB — 18
FE R 40 cm BYEITE, 4B 6 AN EE B HEH mE R
4350 ~10.10 ~20 120 ~40 cm 3£ 3 MEWK, E
BRI TIAR K 100 om® )L [R] A R £, B3
ANEEH, NIV RS L& FERERE, H
TP A BB M 2R, R SR
FEDAAGR AN 2 & LR SR T
TR,

P HCER R R T € 4R % B (LY/T 1224-1999),
WENERE B N EEN L EAERITE
TIEEALEES . BILRE = (- L EARE/ LR E
&) %100,

FE ZM AT AR i 8 (LY-T 1215-1999)
ETBERIFKE . EERKENR/NNIKE, I
HWEEBELRE., EBEFLREST BILERER
EZEBELRE,

KA SPSS Giit ik - xt H s #1740 38, SR
LSD £ & WM AR E S, BE KT R P=
0.05,

2 GRS
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&, TIEYBENHREEE,3 NER T EETFEY K
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MBS LIEAE TR, LEHBHER,0 ~
10 cmf110 ~20 cm +ERWAERHET 1.3 gom®,
BE/NTOURM SHERM, N BRERSE IH N
Bifh , BFERM, HA 1.07 g cm®, FEHE3SHIE
YMHEEE, RERRE, DIEEYRRE &, X
HERHRTEAHWRBIRENEERHE, HEA
HEE L EMEM LA, X7 R AR SR ke
MR, BEREEERANEERTTELE,
XRETIE R —MFAE , SR SR AR
TREWRS , AEERE EAWBEEANE, [
BEARSHAXRERBRERE L BEERRET
SRR SRR

2.2 TIEFKE

3 HIERKBIEIRE KK E BERKE
FE/NEK BB R AR > W HHESSH >
B > AR, SR BREZR K KELEER
BUNEE 3)e MOIRAENRBRREENBRRIFKES
538 g kg, KIER T B @09 g kg, Bi&
PEAREG 2 f5 LA o B RFE/K B FE IR BE 1 i i B2
THE, AR A ARTE 20 ~40 cm B R A 358 g ke,
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£3 FEEHEXBTRRE JHKERALRE
Table 3 Soil bulk density, water holding capacity and porosity of different plantations

BARKE BERKE BIMNEKE

BELRE FEE

b i) RE E Bu]k Max. water  Capillary water ~ Min. water BABRE Capillary LR
Type Depth dens1t_§r holding capacity holding capacity holding capacity Total forosity porosity Non-capillary
em e k) ek @k ) %) porosity (%)
Yt 0~10 143+0.07b 287 +24c 179 +35¢ 133 £30c 453 +2.6¢c 256+4.8b  19.7+53a
Barren land 10~20  154£0.13a 266 z4lc 185 £33¢ 152 £37¢ 406 £5.1¢ 283+42b  122+65¢
20~40 152+0.08ab 266 +29bc 196 +38b 163 +4lc 412+32b  2965.1b 116£50
Medk 0~10 1520058  24119d 126 £15d 90 +13d 404 £2.0d 19326c  21.1z4.1a
Eucalyptus 10~20  153£006a 261 +34c 143 £10d 109 £79d 412 £22¢ 218+13c 193 %27ab
plantation 20~40 1590042 223 £27c 153 £ 15¢ 119 £47¢ 385+17b  242%22¢  142%26a
W IR AR 0~10 1.26 £0.06¢ 409 £32b 228 £37b 201 £32b 51.4+23b  287133b 227:l4a
Mixed broad- 10~20  129£0.07b 381 %33b 220 £12b 192 £13b 500 +2.8b  284122b 216t47a
leaved plantation 20 ~40 144 £0.14bc 313 £64ab 217 £18b 197 £ 14b 46.1+52a  31.1%13b  150:62a
AR A 0~10 107+£004d 538 £34a 325 +8a 287 £69a 580+15a  349:l.la  23.025a
Secondary 10~20  122£005b  432%32a 302 +13a 270 £15a 526+19a  366:07a 159%2.0bc
natural forest 20~40  134+0.06¢ 358 £37a 269 +24a 242 +24a 482+23a  358+18a 124:l15a

n =6, NAFEBFR LSD ZEHEEREE(P<0.05), Data followed different letters within column indicate significant difference at 0.05lvel

by LSD test.
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8 RIFETraaE R R, AR K IR IR ZhRE =2
N, BISRE TR, BM B A
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PR, KRB AR, LERS, S mE
BE T 4 AGEBAER AN TTART B9 B35k IE,
GIRFVREER AW, HIRAFERER, WL
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B HE R EAF IR BB IS, SR B AL B ™
Ho HNABEBHENZI RN, A TR H R
Y T B BT AL RUK JRIR 5 BB 0 T R 1K,
H 5 B Th R A BRSSP AT LA S R X
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2.3 HIEFLEE

HIEFLIR B R B HIEE KRR M E BT,
S50 B AFR HIBALBR BN 55%~70% 1, M 3
AN, ARERERE LR BFLBRE N 58%,
F1EEAREBES THERR, R4 RIFH
KA, MBS 40 EHE R, T EETLE
EREH TERNAKE, EERLBLREE N
46.1%~51.4% , KK\ T oL SHRR, K&
FIZ0 ~10 cm) BFLBE RS 13.5% , L
HEREARES 27.2% (BT LR AEARIK 11.4%

TIHFIEB B LR N K 5 BRI AR SR
T 28], X ER AR KA R FAE Y B A KT ZRARBE
EPOK ,EBRG PP AR A BEEMER, ELE
FM L IBEF KBRS AR P, B EILRE R
—NEEMNTEMETY, Bagy, HEEEE
BRI R 20%~ 40% B XHEB A K BRAF; YEEE
FLERBE/NT 10% B}, LI AR REARIEE S B,
ARBFFT 4 FE B RE + IR BE LR E bR
K, & BRI FIETE 11.6%~23.0% , F H IR Ak
0~10 cm 110 ~20 cm ) HIEFHEBEILERE

B 22.7% 1 21.6% , XA A4 K HECE F, T
HERHNTEEEELREELEESH T LEE
/NI,

2.4 tEYEEREAE

BT EAEBNLIEERIKE, RIMEET
BAEREENRREKEGE ), ERBT &M
IS R AEKEE S o

MFE 4TI, B E R R REKE SRR
AR AR > IR ISHR > 68 > MR, [
BRI B R E KR LT 1892 t hm? , 537 kb
SR FIRERI AR L 269 t hm™®Fl 418 t hm™® , Kz bl
HMEFEHIEAER LBELSTRREKER/D,
B E/PNTHGER bR,

TEMEIN LY YU B S E AR
BT R, 18 4E 1 36 4FARIREY 0~40 cm 1 JEHK
EKEAHH 1862 t hm>F1 1977 t hm? , 5ABHG
B R RS AR R E R B B KB K & (1892 t hm® )4
X PR T AREIER 35 4EA R (Phoebe nees) \ L.
40 cm +EHBRREKE(2052.61 t hm*),
b, /DRI 6 3B S ARk i I R AR, B
T IERK HREE A S FIARIR B A TARFEL

F4 PMREDEZEREB T REKEQ ~40 cm)
Table 4 Soil water storage capacity of different plantations in Xiaoliang Ecological Station (0 ~40 cm)

RE BAEKE Max. water ERAREMRZIL Percentage
Type storage capacity (t hm?) of secondary natural forest
J&#RH: Barren land 1623 £92¢ 79.0
¥R Bucalyptus plantation 1474 £ 86d 71.7
FR ¥R 22k Mixed broad-leaved plantation 1892 £117b 92.1

FH521 ¥ A= bk Secondary natural forest

2055 £53a 100

FAERTEN, ARBEHELEBRHEREKE
Z AR, R AR BB IR AE AR 92% ,
P YE A5 3t 32 3T 80% , 33X P A R MK 3 43 35 B4 A
EEAETERAEMFKRKNABRILE, {EE
0 ARRYILIIZEEA , /15 B3k SE AR AR FTIR
ZARE PR R R 7R 18.6% 43% Al
1.65% . WM BRBER K, REEFHER
& WKMET AB ., mEMRBEARBRRR, —8
5 R AR AR

2.5 TIBFRFHER K TR
5RBREHPR LB RY(E 1),26 )5

AR TR B B, bR T

BEBRK, PR TR 27.7% ,BHABPE R Hew

T RERIEE B/, AU T BE 7.4% , R ISH
TR, 1983 48,3 P BRI + T %
FHOHRIAR < RIS < b8, 3] 2009 4EH%
Rk LIBOABRER, HE T RARME 1), K
ARXBHIBEAETSRAEHEEBE S MAVRES
ERT , Z3vil MR SR BB EL MK HBA
HEBHERAAR T AE N FBOLE RS, LR
PR TR E R E,

&1 & H,2009 4E50 R 1 R KR KE I
1983 SE RIEHEM, X SAERWM M ERE W,
FEEHTLEZIEMEBEN, MR 1E
BRFKEE 26 SFRIA TR, MR LE
0~10 cm F1 10 ~20 cm B KFr/K B 1983 4£FH
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Fig. 1 Soil bulk density and Max. water holding capacity of different plantations in Xiaoliang Station in 1983 and 2009
BL: Y643 Barren land; EF: ¥ Eucdyptus plantation; MF: FRHIB 32 Hk Mixed broad-leaved forest
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TR KREKE NN RAEM > F R
R > FEAR b > HEROAR, B TR SEAR L IEH B R E K
i F) 1892 t hm?, 43 B bh 3% 45 b F0 R 4 bk &2
269 t hm” 1418 t hm*, ZRMXTRBHEEERE

BERBIEFR K ABRE , TidE LB BEK N E
BiEE,

N HIEA TR L 26 4FH TR 27.7%,
P8R, R3S 1 h T R AT RE M B iRk
#, TG EHA, AR RN SRR
R, HIERKRE ) B BUAE B 2R 4k, I R
ARG IR IR K B BORIE R,
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