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Influence of enclosure on Glyeyrrhiza uralensis community and distribution

pattern in arid and semi-arid areas

LI Xuebin®, CHEN Lin, LI Guoqgi, AN Hui
Breeding Base for State Key Lab. of Land Degradation and Ecological Restoration of Northwestern China; Ningxia University; Yinchuan 750021, China

Abstract: With the policies of conversion of cropland to forest and grassland and exclosure under no grazing carried on, the
desert stppe ecosystems is under restoration and regeneration to some extent. However, long-term exclosure did not assure
the restoration of plant communities in desert steppe. As was concerned, Glyeyrrhiza uralensis community tended to
degrade. Taking the Glyeyrrhiza uralensis community under exclosrue of different ages after excavation as a subject, the
influence of enclosure on Glyeyrrhiza uralensis population community and distribution pattern was discussed, by the method
of the mean variance ratio and indices of aggregation intensity. The result showed:1) Under enclosure along with the
increasing ages, species richness index and diversity index of Glyeyrrhiza uralensis community tended to increase. Evenness
index firstly increased and then decreased. 2) The spatial pattern of Glyeyrrhiza uralensis, Agropyron cristatum, Artemisia
sieversiana and Artemisia scoparia population were all changed. That of Glyeyrrhiza uralensis population and Agropyron
cristatum population changed from random into aggregation, but the intercompetition was opposite. That of Artemisia
sieversiana and Artemisia scoparia population changed from aggregation into random. 3) In arid and semi-arid region, the
recovery of Glyeyrrhiza uralensis species needed 5 years, and the grass yield and the ground biological indexes are better. At
that time, Glyeyrrhiza uralensis should be reasonably excavated, thus beneficial for the improvement of population

development and related productivity.
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Table 1 Influence of fencing on quantitative characteristics of Glyeyrrhiza uralensis community

s Rk i T W L ] Ratio/ %
<t - Species Coverage Dry biomass o ARAF} 455} He#t
ite F
/(F/m*) /% /(kg/m?) Leguminosae Gramineae Compositae Other
F 1a Fencing 1a 9 55.1 0.087 8.1 7.3 38.5 46.1
$}H 3a Fencing 3a 16 73.3 0.163 13.8 9.7 33.2 43.3
$1F 5a Fencing 5a 19 85.7 0.212 15.6 14.1 30.8 39.5
f}H 8a Fencing 8a 20 91.4 0.267 15.3 15.4 30.5 38.8

9T FEor Ul I AR T X v 0 2 R 3 A AR 00 R R R 2 R R RO 5] B R KA
BB (E2) .

R2 BEREHBEXNHEREVMHSEENZNT

Table 2 Influence of fencing on species diversity of Glyeyrrhiza uralensis community

FE R £ H EEFEEL Richness index SRR R 1 PR

Site Gl Ma Diversity index Evenness index
HE la 3.0043 4.5512 1.5972 0.6782
HH 3a 5.3409 6.1315 1.8846 0.7988
HE Sa 6.3424 7.4717 1.9361 0.8023
#H 8a 6.6762 7.6776 1.9325 0.4125

32 FTUE T RS E U8R T H R R 2R . BRI B R A 2R e B ik
Py bt A 3 7 A PR 3 I S 1 n pg A e, 8050 BE R 0O 6 2 A2 3 7 A BR 1% 38 22 S 15 hn 5 R IR g e 34
ATLUE Y B R S 3 AR IR A3 I, H 5B s DA R SR i, (B2 i TEF 1—5a, AL Tl A
1, IR AR A XS B AT, M EE S—8a B SRR AN TR (2RI BB AR /N ) L H
A = BE AR A N, P )55 SR R SR AR RG34 5] BEREAI .
3.2 [FIAEEE R H R AR A

W45 R (2 3)  RIZIE I H BRI 2t BB, 78 1—5a BH), H s B 35 1 AR 4 e 2 L 3
Jnfa B HEE 1la 1Y 6.5 ¥k/ m® BINFEF 5a 19 15. 1 ¥/ m?(BH 1la 5HEF 3a HF 5a ZHYE
W3 P<0.01) ; 25 BF T la 19 8. 8% HINBIE T 5a 1949.9% (HH la 5HE 3a HH 5a LRI BN
E P<0.01) ;Y EE 1a 19 0. 054ke/ EIEMEIE T 5a 19 0. 182kg/666. Tm’(HH la H5EHF 3a . #H 5a
2 RN P<0.01) , HYFEIREE 5a f5, B | 55 5 & A A 2R,

X LURER ZREMESE R E B EE T 1—8a W RN, W LIE N, 7R E RPN 1—
Sa, BEVEBEARAL TR 1, H BEAE ORI S et R AZ 5 8 R KPR ZE i OB AR AR . B B F
AERR A IG N, AR ZEN B 1, 25 B 20, PR B R A | T B A R AR i R e, 1
Bt B I A — 2D A PRI AE 5—8a B, FF I A ol (1) 55 0 T, H B 19 5 4 A2 B AR 6 43 T
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JEA FRRZEE SRFER MARAE T AT ARSI W8 36 BE AN N AR W A BT A, s — 20 T H R R A
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Table 3 Influence of fencing on population characteristics of Glyeyrrhiza uralensis community

T R/ (H/m?) I/ em w5/ % WY/ (kg/m?) HEMH

Site Density Height Coverage Underground biomass Importance value
HE la 6.5+1.8 31.29+5.6 8.8+2.2 0.05420.031 29. 11
HE 3a 11.8£1.2 34.17+4.9 39.7+3.2 0. 141+0. 003 24.56
HH Sa 15.1£1.5 34.82+3.9 49.9+4.2 0. 182+0. 004 9.38
HH 8a 11.6+1.3 34.05+4.5 31.5+3.8 0.131x0. 003 7.13

ORI B4 o L B B 7 N 8] B S S A S I A R 3 (H 22 3 N 35 (P>0.05) I i T H HON 2 4F
A ERHREAAE Y, A AR R S AR R A M R/ Rl AR PR S WA AN R
3.3 FREESTEOH RO AR A 18] A b SR (1 5

KA B T AR IR SR A TR R 0 A AR SR B LS MR S i T (R 4,38 5) 4 R B, H R AP il
BEPLIME (BT 1—3a) A S) 0 A (B Sa) , LA REN AT (BT 8a)  vKHHIBIE D ATAKR SR /AT 5
T FRRE RS SR B R AR [ B A R A (BR8] S S DL 3 AN AR S AL . B B e B9 20 A1 A
W5 H R IR AP A S, B SRR AT N BENL A . R, BER B E AR IRVIE S, A7 LR FOAR Y Z A AR b ]
SeP AL B MBS 1 AR AR R B R R BERL M

x4 TRHEERBEHEIEMHAZHELLREZERAN

Table 4 Spatial distribution patterns of dominant plant populations in Glyeyrrhiza uralensis community under different years of fencing

44 Species FEHBIETY Site v m V/m T 25 Result
e HE la 6.52 6.27 1.04 2.05" BEALIT AR
Glyeyrrhiza uralensis HH 3a 3.86 2.84 1.36 2.94" BEBLI> 1
HH 5a 5.31 6.17 0.86 1.99* B 51034
7 8a 2.79 0.74 3.78 19.25*" AL
VKHE HE la 4.81 4.34 1.11 2.31" BEAL ST A1
Agropyron cristatum 5 3a 2.33 1.08 2.16 10.02 ** AL
H#HE 5a 3.58 0.63 5.69 42.25" R
#HF 8a 3.59 0.59 6.12 44.48** AL
W HH 1la 3.15 0.60 5.23 41.18 " R
Artemisia sieversiana HE 3a 5.68 0.84 6.76 48.12* AL
HH Sa 4.42 3.53 1.25 2.65" BEAL S A1
#F 8a 5.10 4.52 1.13 2.32" BEBLI> 1
WL HH la 3.52 0.59 6.01 43.05** R
Artemisia scoparia HH 3a 5.24 0.98 5.33 41.98 " RAE G
#HE Sa 7.04 6.84 1.03 2.03" BEBLI> A
HH 8a 5.25 4.82 1.09 2.09" BEBLI> 1

e ZNTE Y SRR N ATE Y S

4 HitHitie

(D) AT, H A 2240 A R, LR R 3T AR Wy B S 75 B — e I ), BEARAE 5a I
S BRELAL | E IS R FT M AN R R )y 3—5a A —27Y st U, H R 7EIRE W11 1—S5a
AR BE R R B T AR R AR BRI, AT Rl F A BR M AR R T A2 P A2 e 2 Bk
TRX—E518, RN, Y 5 N TR H R A e R )8 3—4a, X5 B A 1 F R AR KA AR &
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Table 5 Aggregation index of dominant plant populations in Glyeyrrhiza uralensis community under different years of fencing

ma o dmrm JUIEEK ens raeme R 4
Species Site Negative binomial Clumping index Diffusion coefficient Palchnless index Ca Result
parameter m”*/m
R HF 1a 9.85 0.04 1.04 1.01 0.10 SRl i}
HH 3a 8.21 0.36 1.36 1.13 0.12 KEHL AT
HE 5a -32.89 -0.14 0.86 0.98 -0.03 Y5500
HH 8a 1.12 2.78 3.78 4.76 0.89 KL
VKE HE la 8.97 0.11 1.11 1.03 0.11 Rl AL AR
HH 3a 1.45 1.16 2.16 2.08 0.69 KL
HEH 5a 1.17 4.69 5.69 8.45 0.85 RES T
HH 8a 1.03 5.12 6.12 9.74 0.97 RS
L) #HH 1a 0.92 4.23 5.23 8.03 1.09 R
HH 3a 3.42 5.76 6.76 7.85 0.29 RES
HE 5a 11.02 0.25 1.25 1.07 0.09 REHL A>T
HH 8a 11.98 0.13 1.13 1.03 0.08 BEAL S A1
WEE #H 1a 1.01 5.01 6.01 9.54 0.99 RES G
HH 3a 4.12 4.33 5.33 5.40 0.24 RES
HE S5a 9.58 0.03 1.03 1.00 0.10 BEAL T A1
H#HF 8a 10.06 0.09 1.09 1.02 0.10 BEBLI> A

(2) FHRER A RS2 Rl -5 R SRR LIS L, AR B FH A A5 2R, S W R i A= W)~ R e R 1] 35 4 LA
Be A A A B UIAR OG0 Woe 2t SRR, e TAERIRS B E 1, H RS2 2] T RIRER RAZ , 3R BiE ™
H, FERAZHE AR, — L H BRI ek Wi /MR 255k B e - L S BERL A T R S TR AR
(T OARESE B AR 5% ) , BRI EIE N T, FEICPESA o, H o SRR RR A 7= A T 2R AR SR AR
ZEWTLBE B BRI R, B, R S B R , B 7E - B A /IR ZE TR R, AR BB AL B S AL S
Aii o TERETEARZ AT, Bl ) B Ao N SE e/ H AR 21 1T PUs IR

HEFET N Sa b, M FHRZEANWTEGE H A AR B2 5 0 A0, H BRI S SEAC IR B TOURE Y, B2
B B F AR FRAGEE— AP HE A T PRI IR] L2 PN S e B v b J LR B R0 e 2 1] 2 A i Jmy e A= B 22 1k
JEHZAF R AKoRE S A RURFAE R v 25 18] of AR O0 5 I i o /N B ANGE FH BRI, 3 H
PARIK, H R B R AL . WETESIR S St R A LW 5, [ bt BIE 17 8 A i e v A B S e g 552
BRE , RVH FORAZA M T HF AR WERACREZ  H AR E A

PO T E R AR R S H R IR A, BE B RO 1 AR RO, RO BGR A 5
SHRE ST ALE B RE T , JEHE S RSB ATY R S 3 d bk SR SR T 1100 A, A5/ B A i o, i
KRS - HEOR Rh 4, fAR AP A2 T ARG AR 4, RO T SR 7 4 RO A (] S T R 42 1k of 1
K507 M, T RAZ A AR, R AR IR LU b T 1 AR A AR A I ISR i
SR B AE 1 AR A REASHE K S 0 S A SR A R i ) BN (EUR R B AR BRI N, AR AR AR
HYIZ AR R ST i AP, S B S 1 AR R R YE AL R P R

(3) SR, 23855 25 ARSI 3o O T SR T A5 LA % A 0 A 2 e il i 14 A8 B 7 50, A —
FEXLITE 3o e J 4 A 25 PR 5 BRI U R A, MRAS [P ABLA J A — A B b, B e < 457 5 F 5
PR AR AR R 1 T B TP AR ST ED TR e T B AR R A A T R R A B R
TR T AR R RN S HEFERE T Sa J5 ARG TP AL 2R, BRI KB A B B AR Mo
SEANH TP A RORR AR ) ST, AT B RS R RAZ , H B YRR I T B B SR
DIIER
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(4) B 255 73 Hr B TSR SRS R 5 B A S o R A A XS LG, P LA 7 28 S8 LU AR RIS T 53 2B T 5
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