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Studies on the environment and biodiversity of the desert grassland area in Xiangshan Mountain, Ningxia. SHANG Zhan-
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Abstract  Based on the investigation of the large plots and typical samples, the environment and biodiversity of the desert
grassland area in Xiangshan Mountain, Ningxia were analyzed. The results show that the 151 species investigated in the
region belong to 39 families or 95 genera. The distribution of plant community fits the characteristics of mountainous
desert grassland. The most types of the community are in the shady slope of the mountain. The dynamics of the communi-
ty diversity are influenced by the time, topography, and soil moisture content very much. Shrubby community is the most
important factor to maintain the function of ecosystem. It is the keystone for the biodiversity conservation in the region.
The insect communities are fitting with the characteristics of grassland communities in the dry area. Few of large animals
indicates that the conservation must be done.
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SRR IR B AR SIR — 22.7C 4F MK B 189.35mm, I ZE K B 1969. 58mm, VXM MR E 56.67 % , 45 H B
¥ 3126.17h E XM 158.83d. KIBELALIR N E KRB ML, pH HH 7.0~7.5, 3 LV KES 1,
W LU R B IREAE RS L, B9 LERE, PRE LA T IR L.

10 MR (F LS EHE KR FHE N REE A FE R CRIF WL ORI, B R
WHE)HTYM BERREE FBERI 1.5 7 n®; EHP &1 Fime A FE kFZE8 XNRH KH
w6 MREE E SRR T TR R IR B SR (5~8 1), BRI K/ R 10m X 20m,
BABBEET KN loX Im, AEYFHHOEE . 2H FE S B EEYE. AU EAEREM ERED
O THKT WSS TN RBULM S EEEETERE SN, MY EERSARETESEE Ran-
vkiaer BRI 4 A3k, Y ESHMBE R R E(TEEBE) P #1T. EHEHAN S 0~ 10cm .10~ 20cm 1 20 ~
30cm 3 ZRETH MWELREFGRE) KB THRER) AR (EERASBE-SMNH) pHIE
(pHit) 2 HB (S RE) HHREA T B8R E) B (BRRENE) FHHH CKEEETTE) LA
BRIIE). BT AEE 1000m” KEH, R AL, BF0IE 100 M, 5 HHRERBEIFEAFTR,
B HELREHTHREE., N TFER BUFFERR, RATBE#ITRE, URAHERTEER
¥H. KEEHEDYRERAEEELHE, A RANYESRBHAE, N FRESUREETIHHR
BF. NRBR AT AR, KB Sh Y R R 4R (50 5 100 £5) BB E . 18 & 1 @] 2y 2001
#£7~8H 12002 4 5~11 A, 8 A Ha#T,.

JLFh SRR B E X I B P Richness = S[RicR], dma = (s —1)/InN[MarR ]; ¥ 5] F i $
Shannon-Wienner 5B #¥( K Jow=H’ /H max= ( — X PilogPi)/logS[ShaE],Heip ¥ 5] ¥ H En =
[exp( — 2 PilnPi) —1]/(S —1)[HelE], Alatalo ¥ ¥ H Ea = [1/(X Pi*) — 1]/[exp( — X PilogPi) —

1][AlaE], Simpson ¥ 5 4B K C= l/gllPiz[SimE] ,Sheldon #5] EHE H Es = exp( — X PilnPi) /S

[SheE]; 281k B 165 Shannon-Wiener 35 H' = — 3 Pilog Pi[ ShaV ], Mclntosh 8 ¥(h DZNN_:/[_]_U:
( £N2)"*[MciV], Brillouin #%0% HB=(1/N)logl Ni /(N,1, N, 1, . Ns!)1[Briv],Simpson £ ¥ #5304 D =

1- Z[Ni(Ni—-1)/N(N-1)]=1- ZP*[SmV]; L # 5% P Simpson LEE I N c:g[Ni(Ni -1)/
N(N-1)P[SmD]; BEEH P, = (HXHE + X S E + X SE + HIHE) /4, P, = HWN S + HXT
HE+HNEE+ANEE -+ HTYRE)S. RP,S AURMEE, N AR SENMER, N AFE MY
FhS kB, Pi AR WEEBE(P,R P,), FESHIEXTHES.,

2 BRESH
2.1 EBEYIHEH
R X NI E 1 MEEWES-EFHSHIT
HY 151 &, 44+ )& 39 Tab.1 The statistics of ecological-biological spectrum for all plants in the tested region
jﬂ’ ,95 E(Z—“@%ﬁﬁ%ﬁ m B FrA ¥ &K Shrub £ & Herbage

) B M SCER D BAE R Ttems Arbor %A FHAR AR NEMEAR  —F4E  ZF4E EE4E
Shrub  Semi-shrub  Small- Small-semi- Annual Biennial  Perennial

ﬁﬁ@]ﬂgﬁ%),ﬁtpﬁ shrub shrub
FHEY 1B B2 F/, ® & 2 11 8 5 9 40 5 71

BFEY PN Ty _FAR% 1.32 7.28 5.30 3.31 5.96 26.49 3.31 47.02
34 BH.79 B 123 B, B BEE B4 YRE Bt PAERER) —FEEY(PE) FE

. Items Strong- Xero- Sand-xe- Xerophytic- Mesophytic Aannual Parasitic
¥ ﬂ"‘ﬁ % 4 ﬂ 15 /& .26 xerophytic  phytic rophytic mesophytic (salt) (musophytic)
Fro EFMAEN 39O g & 4 51 11 43 35(9) 37(14) 1
HYP, E—KB N Bon/% 265 3377 7.28  28.48 23.18(5.96)  24.50(9.27)  0.66
BoARKRIER KA m B [I0E- 2L EFEHEY I F Y T FHY it

Ttems Phaenerophyte Chamaephyte Hemicryphtopyte Geocryphtophyte Annual plants
N o A

MEHR,FEALTER 5 B 17 25 63 6 40

XHEPHBRMFFIE. 39 @4n/% 11.26 16.56 41.72 3.97 26.49
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BEYTH 26 HEFRAXRAEH 1R, SEREM66.7% Kb 16 MIEFBXATH 1AM, 58
RER 41% ;50 64 BEARXEEA RSN 1 MY, SRBHN 67.4%. A 3 MHREE, mikiks
B EHHRE UAFRILARD HERSFXHEEMAX. iR 1 THARAREYEFERFTERSR
A ERFERDLER ZEEFAR— AR HY ESLXBWIERRELE B4 UVELE R
A LCPAE e - FEMYRFEMYE. EFEEN 151 HEY P, EREY 116 75 76.82% ,
A& 21.85% , —FAEMY PR P ERMY EBFHER 9.27% , PAMY PRI 5 BMHEHK 5.9%6%. B
EHEVEZ FEFBXWKIE, REEARBEAMY D, PARBPEHYRE, WHILKEEBELET
FRA—EEM,

2100 FEHBEELUERNS R
»o00 | (18) FRAE o B B 1 A] 0 Ll A AR B T B
en(7/| S5 B B, Y RO L A
19oor- (20)(16)/B1 - " g
a919/ &1 @\ ) SrAn IR R/, FRSULF L8
1800 - o/ AW 5 HEH  ERE T A B
1700 + (13) W (26)(27) (28)/ Bl ) (29) N

E (10) -——=d ¥ ® 925 g.‘l /N W,ﬁﬁ (=] :!:E‘Mi&*ﬁﬁﬁﬁﬁ

& 1600 - an@ fg :_____ il!ug G0 AEEME. HF B E (Artemisia

I IO S SYERITE) arcraw (0 I 1 - .

B8 1500 B @ g 1 : }24) H: B i frtgtda)ﬁﬁmﬁj‘]?@ﬁ 1300m
ol @ OO H S R R EMME N EEHRE BB
1300 L2 L l N 5 2100m ¥4 47 , & ¥ R K

PALEH B R wE EYAIIT FESGAAE, BEE(Achna-
therum inebrians ) ¥ B W 7 2
1 MRAREEEMBEARB LS SHESE X ,E 46 3 P 5 o T8t

Fig.1 The model graph of the main plant communities in the tested region p -
i R AEEHREMT
*ER(DNMERE, (QNEMLBEE, Q)L RBEE, (DRI RHBBILEE, ()X HRAR & *

KRR R L (6) DB BB , (1) BB R SRR, () ke CLRT A LRI T W
()RR FBE, (0) HREELBE, 1D DKERE, (D W0 EBE, () wsRen 5 ILEEY A8 (Reaumuria
%, (14) R TR, (15) /B, (1) N B W BL BB, U)W ABKEB%, (18)H% soongorica ). ¥ B ¥ ( Salsola
FEARBE , (19) WREMBI LB , (20) A K HF B, Q1) 0 W R B, Q) W REEB S, o/ling ) MBI ( Torularia hu-
(23) HEBBABEE, Q) W EEE- KA, Q) WRDEY%, 26) W REERE, QDY .. .

milis) . 3% 36 % ( Peganum har-
CTESBERE , (28) 9 BR4) oH AR BERE , (29) % )11 7 WA LB ¥ , (30) WHRERA T 208 % .

mala ). % ¥ B ( Achnatherum

splendens ) AT RINFKHEGE FEMEE , ENWRNBEECREETELSHTXHAEST R

3R 2 TR F £ B B AES B, A EER A SERRKEN, SiEYHEEE M
RIS R—B4 MY HEIE P AlaE F ShaE AL T &%, i HelE 1 SheE WAH R ;4 LB 158
B, AEEEHSERBEANER . BREE THEBESHEEN IR BT 28 X E YRI5 B
PERMHTMEES, DHES (A BELEERNERREH T -EHNEIENTREDHNAFAENES TH
R ERFNNEEE BREF WAL GERER, WHEE TR MBEDHNESE. P EIER

R BB E, WS T ®2 ESRERMETRRMENEL
W Fh B H A5y Tab.2 The variation of different indexes at different locations
PO ZR RN N, SR B o# FEEHEEK B BEER R FEHEL TABEHEE

yz g # ‘lﬁ:k l;% {& E 4& E *E‘ Plots Richness index Evenness index Dominance index Variability index
N O

RicR MarR AlaE  ShaE  HelE SheE SimD ShaV  BriV  SimV  MciV
B4 M RBYEEERAE —
g 1.290 2.780 4.616 0.776 0.089 0.527 0.153 2.278 2.968 0.847 0.681

MEZRFFEEE, SUMH  mme 1275 2.655 5.356 0.832 0.102 0.617 0.128 2.385 3.117 0.872 0.714
FEEMYSETABYE AFsm  1.342 3.161 6.229 0.839 0.079 0.616 0.112 2.548 3.297 0.888 0.740
—F, TR RREE  AKE  1.38 3.512 6.456 0.819 0.066 0.568 0.112 2.594 3.345 0.888 0.741
EERME A ER R, & VR 1401 3.652 6.38 0.803 0.062 0.534 0.110 2.581 3.309 0.890 0.745

WA T T A R g T 1491 4456 9.766 0.842 0.048 0.585 0,073 2.8%9 3695 0.927 0.807
MZEEER, HERERE TERAEE, RUTRXMFRBENHEREARHE.
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Tab.3 The structure of insect communities in Xiangshan Mountains

10H38# 698 79F, £ 3T B 4 B OHAWK/Y B EHAWK/%S M OB/ MERE S4/%
9:"] ’E’Z X E _'£ EE § Hﬂ gﬁ ﬂ E . E ﬂ I;Ze:: Family Percent Genera Percent Species Percent "\rlll;rr:bdelja(l): Percent
H&8HH BEHHS4 HERYA BmEH 1 2.63 1 1.45 1 1.27 4 0.88
W, SR EE DR 78.95%, 8 HEMH 6 15.79 16 23.19 19 24.05 138 30.26
o N ¥WH 1 2.63 1 1.45 1 1.27 1 0.22
H 88.41% , F Y 89'87/6’512';%[ i B 1 2.63 1 1.45 1 1.27 3 0.66
BHA983.33%, RAMAHERS @A 2 5.26 2 2.90 2 2.53 37 8.11
MAERASE B a5 42TBAE RBE 1 2.63 1 1.45 1 1.27 13 2.85
BB 26.32%) . %9 H 1% 831 B 5 13.16 7 10.14 7 8.86 21 4,61
’ A B8 E 17 44.74 28 40.58 33 41.77 182 39.91
(H2REHEN8.11%) B S 2 5.26 10 14.49 12 15.19 39 8.55
HRPEPRE(HL2TFIMEHEW M H 2 5.26 2 2.90 2 2.53 18 3.95
21.05%) a3 B A8 (5425 & it 38 - 69 - 79 - 456 -

MERERS.92%)%., BRATHA, FUNXEERBE B MHELUENMEEEIE D, THEMEH
4 BLRAMEE B AR R 7.02%, 7T IR R ER &
Tab.4 Insect group in Xiangshan Mountain ;ﬁ%:_;ﬂ ey trﬁ'] ﬁ; HAMB/AD, MEASHER R pay 8

m A RAam®E HRUERE WRIEEE X BB B LY SBERAE, MEEE XA
e eon, Wb gy Prdwme O PR BB 87.50% 0 LAt 3 BE £E L B0 R B R
B H/% - 68.42 23.68 7.89 BENMEEE EBRD,
E}itt%% 6_9 :?'01 ;g 2 2'70 B3 X 9 B T o gL E B B, AR AR
PO 79 56 " 9 EIXBEEEZWTRESIYNERE, FEFA
HH /% - 70.89 17.72 11.39 % Pseudois nayaur (Hodson) . ¥§-%% 2 1Lj i
E'/\ﬁ{ff/%ﬁ 456 323'50 33'02 22.48 Alectoris chukar potanini Sushkin . [E B 3 #g- K

B # Natriz tigrina lateralis (David) E&R¥E
Psammophis lineolatus (Brandt) 3% & B8 Eremias przewalskii (Strauch) . %% S WK #f Eremias multiocellata
Guenther & JR¥ B Meriones unguiculatus (Milne-Edwars) . 7 4 ¥ B Meriones merideanus (Pallas) . & B
Cricetulus migratorius (Pallas) .35 5% B B % Ochotona daurica Pallas .5 i1 % Lepus capensis Pallas, 5 I ff
Milvus korschum lineatus (J.E.Gray) EF LM Corvus frugilegus pastinator Gould,
2.3 RERBESEMIHEEXR

HETEY SRS HER FHEXE, B E B A NESHTRE, A L EEREARER
EH ONMBELSHEUEESRERTHRBEE. ARSTAXXERYMEHEENRERXEFARERT,
BB, EAELMKAEPRERK RELERFBEIENEERF. HAKWFER T AL REIE.
BR.SLETES, HEETHARRA L ERES(DAESD ARLE. R ZERE/D, X58MEK
MAPHEKRESESERMNENFE L, 2% BERENTHNAEEEREERBE X, UMY EE
ARG MEBEAZHEZHERN, KRV EEFE BR EE AR, ETRERGTRESIH
EREALEYH(KEN—FAEYEAEMRZREOR 0, HEAERH TEREREKY, BIERKE
BA. KPMATENEAXNDHERAIEE DM, MEEBYHEBEYH(AEEENHBA D)
BHBZHEEXRENEWEX BRI BABNXREURA, AREBRGETYUMN BERTEHFEER
(FEE-S“BHYMH) BRERABEMNHOEARRXER, BELEYERINRETREDHEY
B AKSZAZBANFERTFTMERREENETEABERTH-N. TYURMNS L EEKEBFRK
(R, XE5TREHEHY TRV EEBENRFEREXN, MUK KBERXIRELHEKBAERK
(R EHE L ARAEY, TERESHEEHHYKIEBE X, T RABFAEZR T HYEBER
BRE, R T TRAFTRENFENENYE, AHEEERATFERX HAYMBNFERFTENT -
WRSKPAFERE
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Tab.5 The correlativity between the community characteristics and environmental {actors

W H it ] BiR b8 W e K4S +HEpH L EES AR rHE
Items Time Altitude  Soil texture Gradient Slope  Soil water  Soil pH Soil salinity Organic Soil bulk
content value matter density
ShaV 0.1659 0.4604*  0.0849  0.4390"  0.0653 0.0761 —0.1660 —0.1660 0.1373 -0.0554
MarR 0.0857 0.4851"  0.1347  0.4350*  0.0969  0.1299 -0.1221  -0.1221 0.0967 -0.1437
ShaE 0.5395™ -0.1868 -0.0945 -0.1371 -0.0897 -0.2761 -0.0527  -0.0527 0.0378 0.4831"
SimD -0.2529 -0.3584 -0.0606 —0.3433 -0.0015 -0.0065 0.1742 0.1742  -0.1422 -0.0658
SimE 0.2452 0.3849 0.0441  0.3629 -0.0185 0.0275 -0.1515 -0.1515 0.1229 0.0641
SimV 0.2529 0.3584 0.0606  0.3433 0.0015 0.0065 -0.1742 -0.1742 0.1422 0.0658
#E -0.1914 0.1075 0.0525  0.0941 0.1969  0.1232 0.2405 0.2405 -—0.2480 -0.0746
F& 0.0029 0.1525 0.0843  0.1268 0.1493  0.1051 0.2654 0.2654 —0.2664 0.0590
HEH/TE -0.8160" -0.1722 -0.1301 -0.1439 0.1728 0.1147 -0.1343  -0.1343 0.1069 —0.4858"

*RIRY N=24,0v=24-2=22,1r|>r(00s.22=0.404, HXBE(P<0.05); *x BR|r|>rpoom=0.515, HEBBE(PL
0.01),
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