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Abstract; The responses of species diversity to the large-scale environment represent an important issue in plant ecology. In
arid regions, the influence of the unique environmental conditions of inland river basins on species diversity remains
uncertain. We examined the characteristics of plant community alpha and beta diversity under different moisture gradients in
plant communities of the arid desert of the Heihe basin, Northwest China. The results showed that: (1) the type of desert
plant community changed with moisture gradients. The communities which were most distinguished based on important value
by increasing precipitation gradients were communities dominated by Haloxylon ammodendron, Nitraria stbirica, Nitraria
praevisa , Artemisia desertorum, Kalidium gracile, Salsola passerina, and Kalidium cuspidatum. The communities of Populus
euphratica , Tamarix ramosissima , Karelinia caspia, and Reaumuria songarica were distributed along the moisture gradient,
with species listed in order of increasing distance of their communities from rivers. (2) The species diversity indexes of
desert plant communities were low; the maximum Margalef, Shannon-Wiener, and Simpson values were only/0.985, 1.641,
and 0.596, respectively. The structure and composition of the studied communities were simple, and the communities were
relatively stable. Moreover, monotypic (oligotypic) community types were prevalent. (3) Under the gradient of regional
increasing precipitation, o diversity showed a trend towards increasing and then decreasingj. there was a high-value area
around the community of Salsola passerina (190 mm) , but then values decreased rapidly:. The Sgrensen index reached a
maximum in the communities of Kalidium gracile (166 mm) and Salsola,passerina (190 mm )/, while the Cody index
remained relatively small. This suggests that the species richness was highest in the Salsola’ passerina community (190 mm) .
The B diversity reached minimum values in the Kalidium gracile (166 mm/)“and Salsola passerina (190 mm) communities.
The species replacement rate was also the lowest in these communities, indicating that these communities were relatively
stable. (4) The « diversity showed a trend towards “M” type change with increasing distance from the river, and reached
two peaks at around the community of Tamarix ramosissima (1km) and'the community of Tamarix ramosissima (4.1 km).
There were two smaller Sgrensen index values approximately 1-1.5 km and 4.1—4.8 km, and the Cody index value showed
a trend opposite to that of the Sgrensen index. Furthermore, the B diversity values were high, which suggests that these were
transitional zones. We concluded that the diversity index based on important value was more applicable in arid desert areas
and that the species diversity of the desert plant community showed no linear increase with increasing moisture. These results

are important for maintaining and managing the ‘diversity of desert plant communities.

Key Words: Heihe basin; desert plant community; « diversity; 8 diversity; moisture gradients
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ARSCLA SR O BRI T DT ST X G DE TSR IR, o B 22 R P I DX s e /K A PR T 2 R e 1T
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B , AELA O3 A 4 S W] I S BRERR AL O3 A, RE A 77 AT BT A T B R 2R 2 B — ARSI R LIS
BEXBE RS R 2 T AR §34% ( Populus. euphratica Oliv.) W#2 [ Haloxylon ammodendron (C. A. Mey.) Bunge] ;
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(P4) ABHERTUNEER (PS) (B RIEERS (P3) MO EETUTEE (P7) 44075 (0.598—1.174) , Simpson 11
PIEFELOM Pielou ¥4 EFEEU MIAE 0—0.597 .0—0.753 Z [a)284k , KBS 2RI BB e e —3, 5l
R R TR (P2) APYAFME RS (P1) BT S R fc o T R 2 AR PR B B 2 EE R R 0,

x1 HHERER

Table 1 Information of sampling sites

- HhHRA ek AR R HEVE 5 RN T
Plot Ge(?g'raphic Habitat .A.nnl.lal Community C()ns.truclive Important
position precipitation/mm coverage/ % species value

P1 42°16'0.12"N,101°22'25.86"E B> X 29+0.89 5.73 g 1

P2 42°30'52.74"N,101°15'3.36"F, B RE 30+1.11 7.34 PEACTRIE 1 ) 1

P3 40°16'54.24"N ,98°41'18.24"E T K RE 65+2.98 16.01 B 0.76

P4 40°29'35.22"N ,98°37'53.04"E LA BE 77+4.34 17.64 Wi 0.72

P5 38°52'57.84"N,100°46'9.9"F, I R 166+32.79 19.13 kR VR 0.51

P6 38°49'5.22"N,100°59'14.4"E IEaS4::4 190+13.22 27.55 (33 RED 0.61

P7 38°37'33"N,101°05'14.88"F, b, 291+40.42 27.66 PRIt TUR 0.69
T0.2 42°6'1.92"N,101°3'3.96"E FOEEN$7) 29 29.00 [7ik7) 1
T0.5 42°6'9.78"N,101°2'22.86"E T 29 101.24 ZAEMN 0.46

T1 42°6'17.94"N,101°2'13.92"E 3 30 29 173.70 EZ52:3]] 0.7
T1.5 42°6'28.62"N,101°1'57.18"E FOEENS7) 29 112.69 EZs 2zl 0.51
T3.5 42°6'52.62"N,101°0.65'0.18"E Tyl b 29 64.95 Z RN 0.96
T3.7 42°6'52.32"N,101°0.55'0.06"E SN 29 74.51 Z R 1
T3.9 42°6'52.26"N,101°0.36'0.36"E I 29 56.98 EZ52:3]] 1
T4.1 42°6'51.66"N,101°0.19'0.6"F. Ty 29 24.76 ZHAEM 0.64
T4.8 42°6'51.72"N, 101°0"14.52"E I I K RE 29 15.00 PRI 1
T5.5 42°6'52.74"N,100°59'14.82"E S E 29 3.15 FaR il 1

P1: BRBREEVE Haloxylon ammodendron communitys - P2: P4 {AF W 5 R ¥ Nitraria sibirica community; P3: E M HRIHEIE Nitraria praevisa

community; P4. VEREYE Artemisia desertorum community; PS5 ANBERTURNER Kalidium gracile community; P6: BERIEERBEVE Salsola passerina

community; P7: R TURNBEE Kalidium cuspidatum community; T0.2. 34 BEE Populus euphratica community ; TO.5—T4. 1, 2 B MIBE 75

Tamarix ramosissima community; T4.8; fE/65REE Karelinia caspia community ; T5.5, £ZLEVEEVE Reaumuria songarica community

DI R A R B2 22 ) R IRV Sorensen $5ERBERE KGN A 25 EIHE TREMAZ MBS (18 2) , 41
ERTUTEEYE (PS) AN ERE B EREE (P6) Z A Sprensen AL R BRI, 4 0.66, MIRREEE (P1)  PEAF I
FURIHE I (P2) o B R V% (P3) FIYb & fiE T (P4) I Z [A] Sgrensen AHLLRECH 0, Cody 5415 Sgrensen
T BB [3 ZK H 725 f o BB I, A 3 TOTVEE Y (PS) IS 2R B HETE (P6) ZIB Y Cody 5 8 HzE T i
/M Ly BEREE SRS (P6) RPN $RTUTHEYE (P7) Z IR Cody 155091 &5 T I A BE 7% 2Z 8] (4 Cody $5
B, AT, B KGN A DA 7% (8] £ ) ol B SR A ST PR PRI, B 2K B i 1
3.2 VIR T R REVE Z REERRE

TEWT AR - TP EEY% Shannon-Weiner T85(2“M” AR Ea A e 1 T b Z2 BRI (T1) 31
AN ORI, TR T RS T B S BN R AR 1 TS ZRBENIRER (T4.1) B35 — DR i
(B, HOJ5 BB BT PR B BOR BT , 48 BUE B ik fe /) H3ET 0181 3) . Simpson ZHEPEFEEUH Pielou 5]

BB ATE 0—0.564 ,0—0.726 Z A4Sk, KA #a %  Shannon-Weiner ZHEMEFSEOHIF . S 7 (T0.2) . £
BOEEMIREVE (13.5—T3.9) AEAESREV (T4.8) FILZLAMREYK (T5.5) JL-F- 2 USRI eI it e o] 50, B
AR DTN 5 FE KI5, 32T 0,
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ZAEPERE R AIC , Margalef 9% = & 2 45 % . Shannon-Weiner Z2 4% 1E 45 £ Simpson 1t 3% 45 B0 KAEAL Ky
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