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Abstract: Effects of exclosures on species diversity and biomass allocation were studied in a
savanna ecosystem in Yuanjiang dry-hot valley, Yunnan, Southwest China over two years. The
response of understory vegetation to exclosure was compared with the free grazing area. We found
that the average height, percentage cover and biomass of understory and its components increased
significantly with exclosure compared to free grazing area. Herbaceous species diversity was
significantly declined with exclosure. Compared to free grazing, the belowground/aboveground
biomass ratio (B:A ratio) of shrubs under exclosure varied insignificantly, while the branch/leaf
biomass ratio for shrubs increased. However, the B:A ratio of herbs was significantly decreased
under exclosure treatments. This could be attributed to adaptation strategies in which plant

changes in resource allocation pattern in response to adverse environmental conditions. In general,
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the exclosure was an effective approach of vegetation restoration and subsequent biomass
accumulation. However, appropriate competition and intermediate disturbance (e.g., grazing) can
buffer species richness, which is helpful for maintaining the ecosystem stability and functions per
se.

Key words: species diversity; biomass; dry-hot valley; vegetation restoration.

VRN —Fh T AR SR 50, I AER P R 2 REPE R L TR KU
IKAERES . S RIRNE ) (EHERRAR BB Sl . [ A5 Uy T AR T AR T (B IR
4, 2004; FMRIREE, 2007; FIEFRAE, 2009). [l OB Z AN, SRR R K
CRAPHLEINLERE T LR (F BA7EE, 2009); 2l UMK R4 BN, FRZ A3 il
A, A RIREFTE 2 AR T RN ARG (4555, 2003).

TR T IR R B Uk R, U O BB IS, I AT,
2 IR Y 2 TR ) R % 40 (savanna; £x3 Y1, 2002) (125 K 15 18 52 7™ 5 1) )@y
SIEAR L ) PR AP+ 2> BB o HE, AE T HRT A X LR E 2 M B B R IE AN 2
Wy A B> PRI FTER T T TR 30 - 431 R AE S D BB (R 52 0 (28 524155, 2007, REEF) 4%,
2008). DAITT,  FF PRl dab N AT 25 A BRF R 5 AR AH O (R ATE T R A5 B Dl e

RER S5 K 5 ZAEVEAE N BRI DR S AR M T Ay, RIS R DI RER)
BEflte JUYLT P2 R E B A2 — i R T A3 B £ (IR, 1999),  HATALFHOAR
RN (PR 5 2, 19870 HURENXS TTTLAR B HEA S ATV AR AE (S PR, 1999; X177
REE, 2007; LEEEE, 2010) 5 ZHEE TR (FEEASE, 2008; FHHEAE, 2013) CAT D EAITTIL,
R BRI T IR A, R BE 787075 FEAN RV BERS TN AL RS20, B AR R JRE AR A
eV 2K 5 22 REPXT PR i S AT 08 A Rt — 2B IR . Sa b, AR AR 2 i Rk
BRI RBEEERR, WM FURRAEE I BEAT o 1B XS O RT3 A3 B8 E 0 I A= 4 8 PR B
Wb, JEHIE 3 AR - BC SR AT W B R IR AN A o PR, ASHIFFUE FETCT LT #i 43
WP FEAR N ER RGNS, B AW B0 R HEAR R IR 540 5 Z R 2R
SN, DR 5 A 2 REPE R SR AR SR
1 AR AERA

WFFEIX AT T 25 B A8 5 T TG L B35 P v [ R g 0 XU 8 Ay AB A0 el e VT 3y 2%
AAVE(102°10 407 E, 23°27'56” N), 4k 481 mo %X AHHE ARG E A NACER, ik
AR BLEE EARERE, 3 A T OIS I A L b, FeR = AT A 5 W (Lannea
coromandelica) « & N J% (Polyalthia cerasoides), W#EK JZ 1 % LLAE % K (Strophioblachia
fimbricalyx) WF¥-{b(Woodfordia fruticosa) % T #li(Euphorbia royleana) P4 3, HAZ
FZEUUH I (Heteropogon contortus) NLHA(CEHRM, 1999). %X VYRR AE 700~800
mm, VI 24.9 'C, FHRINAL2261.7 h, FZERE 2750 mm, SESBERE RO BEK
D, PR, HERL, TR, ZFELEOK—F, 2005). TS T8
x.

2 BT
2.1 FETUEE

2012 4 3 HAEWFEIX AT T 3 BRFEIEFERL, T 2014 4 6 JI /R B A AL 3 Pl
FBCHCRE 5 BRI ot LG, FEHB TR 600 m*(20 mx30 m), SRJE S 6 Pk /)il
17 T R TR RGBS >3 m)BEAT R, M MR m . Bt diE. (&
FEarbons s 2k ERENLBEE 3 MREARRETT, BT RN N 2 mx2 m, SRJ5 73R 52 HEA H )b 4
B BRAELL PRIEEAR PR, S34h, AEREHBA R RIBEE T 3 N EEARET (1 mx1 m),
WETHEARFE 5 e Ly, A AlE T RAR M, 55 B AP R . Bea s SRR Aol
FEMEAR RS, BEAR( BT MY ARG L M FO)FANRIFA 73 0 HEAT RAE,



FROE S RN B 150 g Ze A (RS Als [Rl S =, 7EbAR A 105 "CA%% 30 min f5, 1H
i 70 CNHET A S e KA, IR S A
2.2 HdEAbrE
221 WEAMSHIRR  EEAUE LA S B R T AL (A R bR, 18 A ]
DI BRI 2D AR . KA P 250 1) FE 22 (importance value, TV)KH LA A AT
T, B

TV=(HEXF 22 BE+AHX e B +AH X 55 E)/3 (1)

Yfh 2 R e H F & ¥ (Margalef 840 L% (Simpson FE%UF1 Shannon $8%%). 34 &
(Pielou $5%0)3 M7k . SFaE v H A

Margalef $5%: M = (S - 1) /InN )

Simpon 5%: p-1- z P’ (3)

Shannon $5%%: H = —i PInP 4)
i=1

Piclou #5%(: J=H/InS )

L, SIRUIFEL, N IPTAEMBIAMEDE, PO i MRS BN LA

222 EWESPECVES BRUESNC AT AR T S R A0 PR AR AR IR 18 o AR A
AR R AR 1R 0 B o bR 5 40 b 135 45 Bl (ratio of belowground biomass to aboveground
biomass, B:A ratio). 1% Lt (ratio of branch biomass to leaf biomass, B:L ratio) ™ f& br i &,
il eC WSF

B:Aratio=W, /W, 6)

B:L ratio=W_|W, (7)

L, wfefH YR, W, i BAEYIE, WO BS AR, o R AR R

T HEE B Ge H0 HT 448 ] R B4R Core Team, 2015)58 1. I3 5 J5CHORE H ) -5
) 22 S AT T AN IS AREAS ¢ Ky B HEA T 20 BT o REMB R A M REAA I Bl 22 FEE §E $(Simpson 45
#( . Shannon $5 %1 . Pielou 4] FEE F5 £0)il i Vegan %4k {U(Oksanen et al., 201531745 1H 55
3 HR54
3.1 FRRHEAR R AR VA 458

BRI O AR 2 8 2 R S5 B S R e 22 A KRR 1) WIEEAR IR S5 S50 1, A
EERCC T4, 3 A B A 2 4R v T HE R 55 (P<0.00 1) RT3 B2 (P<0.001) . Bl 35X B A 2 1 5%
Wi B A B A, PR S AR R T RO R (P<0.00 1) R R A Y 51 (P=0.002)
R1 BN EAERENBE SR E G ERER)

Table 1 Effect of exclosure on community structure of savanna ecosystem (mean+SE)
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Table 2 Importance value of herbs for savanna ecosystem under the exclosure
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Fig. 1 Difference of species diversity of understory in savanna ecosystem under the exclosure
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Table 3 Difference of understory biomass of savanna ecosystem under the exclosure (mean+SE)
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