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Fig.1 Location of the sampling points in study area

1.3.2 BRI M KA Schuler(1984) 8137 (1) 77
72 L ZR 2 (VRO I 5E Fh (8]S4 SC I 14 (Schluter, 1984),
FHH S B WAL I 2 LGB 3 1, A R
L/ (IS

N

1
52 N};(T,- - f)2

VR )

s

O S(-p)

i=1

©

K P=n/N, n NP FR 0 FE T 80 N O
Ji B T oARETT j A B BRI T S B 1 R T
R S Y 8 02 N B R T 22, BT A 0
AR 1) T7 22 : SR ITA R TR ) 7 2

VR=1 7~ ME o KBk s VR>1 8L VR<1, KR P
b E) A b S IR DGR R e A oo < W
<005, JIAPTRI R IEAN 225 s S, M A] SR IRV 3
1.3.3 Fr I BE 40 & FhiaIBCES SR 2 A 56, AR
P 2x2 BRA R x> GE v 500 58 B80T P 1) P B 445 1 o
36 WU AR 9 AR B, MXN (M R,
N AFEITTHO B R IR HE LA 0, 1T 0 — o s
KRR, SR G 0 A 2x2 BRI 3R, HF it avbaed I
He Hb,a NEHE2NMMARMBRIFE T E:b A
BB BIFETTH A EF A BIFETTHd 9 2 /> Fl
HOAAFAEIFETTHG N NFETT B 243N Rl (1) S0 g
F100% b 5 dfEINBCA 1.

W =VR XN



2024 455 2 3]

IK ARG, B 3 0 B T S A A R A ] K R R A LA R 123

RS 2 N FPHERER S 15 — R 25, BT X
FENAEE LR, % 2L 50 1 )2 T 5R FH Yates 1
AR IEARCRAKE 2017 :

. N(ad-bc|-05N)

T @ n) e+ d)ato)b+d) @

A N FETT B E a RoR 2 N0 Fh R  HH B
FET B b e Ron A HAUVA 1A% B B R 7 20,
dFTR 2N R AR IR T 5. 2 ad>be NN IE
R4, ad<be B N RIBEE, . 35 x2<3.841 , Rt [a] il
SEAAT 5 47 3.841<x%<6.635 , Ko~ PP A B 4E B3, A
X>>6.635, F A0t [ G 45 M AR 2. 3 (P<0.01) .

XA I AN e P 1R W T R TRl B & v, TEE X Ay
I &5 5 B2 1) K /IN 5 AN BB 2 Hb 3R 1A ) o ) 106 &85 P 1Y)
Z (K R MEE, 2018). Pearson #H I HG 56 A1 Spear-
man FRAH S 56 ) 52 T 40 5 20, B8 bl s AE A 25 0
i Js2 T 42 o 1) R 2 1 O R, NTIT RE R )2 A B8 3 AT
AN TR SE R . B L, 76 EAT P IV 45 2 KT
J » ik — 35 K H Pearson #H < A 46 F1 Spearman #k AH
KA I e FLIRSE AR T o AW 7R FH P B B A
NBCEFRBR , X6 Tt (] i 28 M 5% R 3547 Pearson AH 2%
Z U Spearman FAAH < 5 = 4T, IWA@FAD.

2 (v =) (s = )
rik - - 5 <

SR s N IR s, W g 2 TR RO & 7
T A B0 2 A B A4 AL 2 A B, iy,
i, 55 BB i RURH & 1274 B 77 R 2 B 1 P 394
r(EON[-1,1], EE R ER 2, 5 2R U

03 (v, =) (- )

r(ik)=1-—""

A NN EFETTH x, A 23 0l 9 B i R j £
FETT kR Rk

K H Ochiai(O@)$i it — 5 e Fh (A R ERAEFE
O Fa R /- Mot AH AL B L3R R SQ IR RR S, 7E A 4L
B2 W, A R0k G d E 1K S BN ZS R EAC T
T )R A B e B S T M AN 1 . 4 e [ A ) o B
L%

ol = a 0]
atbxvVa+tc

K ia b 7] L OLEIZCON[0,1], BREEIT 1, 3%
T MOGT [R] ) 1E STk I 2
134 AAMNEEREEZEITHE RHAKLBIENA
AT HAESAL S (B) (Colwell & Futuyma, 1971):

1
B=—— )

r X ;(Pij)z

K H Pianka(1973) I B AR F EAESNES
(0,):

i

D P, x P,
Oy': k=1 @

(e < 3 (r)

o B ER iR R A 25 60 56 s 0, R on b
i R0 A AL B B Py R P o3 NS i 5 58 IR
B kAN BT B B R E BT A TR K
S B EE SRR LeA s A BRI KR

FET R 4.0.3 BAFFE T £ spaa H ER X sp. pair . sp.
assoc niche. width- niche.overlap, 73 %l T+ & x? £ 5%
Pearson fH 9% & % . Spearman #% #H % £ % . Ochiai %

B ASOLTEE ASMES.
2 BERELS

21 YMEERE

R LS SRS ATE N 3 DI At B =112 b= o
T AE VBT LG ) 24 B, Forb o R 8B AR A
FiA R ARAR 3RTUR B R A AT . 2 AR AR
8, LA PP A 72 B AN I B B T —
ERRAEYE 8Bl RFBFE BRIV E IR
TR B E A, MY B A T a4 o B
i+ 75 2B+ B2, DR AT Sh A o8 . B
W2 R G R, DL— R Z A S AREY N
T, BRI 66.67%, 245 5522 O Eh Bl 3 L 2R
It & Vb .
2.2 BRKERM

R H ) ol 2 10 ) — e B4 B, SR O 22 L
2 (VROER IS BT A V) Fh 1) S AR A DG . X 2
) b 8] 5% BB6 14 4 531 B v (Schiluter, 1984) , 3 ¥ 3¢
TAE I REVR SR T Z R VR = 0.92, /N T 1, KM
V)RR S AR SCERR I K. iR WA
25.66 91T X 00500 M X00sny X TA) 3 WY AR 4 B ¥
Tt 18] 5 6 1 R B 3 (P>0.05) , ) B 4y A AH X Ak
(R 2.




124 545 5 2 K oE A

¥ o

2024 43 H

rORD

F1 BFATHES L TRENREYMEZENESMAEE

Tab.1 Species importance value and niche width of desert plant community in Qingtu Lake,

the tail of Shiyang River

i T ol A g i AL TR
Hal ¥R Haloxylon ammodendron (C. A. Mey.) Bunge N 359.70 10.321
Ara Vb Artemisia desertorum Spreng. EEAR 25.62 3.549
Nit H#il Nitraria tangutorum Bobr. ¥ 881.51 21.728
Tar Z KA Tamarix chinensis Lour. AR 118.02 5.124
Res 2K} Reaumuria soongarica (Pallas) Maximowicz HEAR 25.45 1.991
Cak Fr 25339 )L Caragana korshinskii Kom. AR 9.96 1.023
Lyr HEMIFC Lycium ruthenicum Murray AR 101.27 5.711
kaf IR Kalidium foliatum (Pall.) Moq. AR 175.42 5.139
Age VYOHEVKEL Agropyron cristatum var. desertorum EZSES WiN 19.11 1.014
Pha 7 % Phragmites australis (Cav.) Trin. ex Steud. ZAFERR 542.09 12.556
Soc 5 5. Sophora alopecuroides L. EZCRE VN 4.68 1.234
Peh UXBEIE Peganum harmala L. EZCHAS PN 6.82 1.003
Lia FEACAMILE Limonium aureum (L.) Hill. EZCRESE N 93.07 4.874
Asm TR Astragalus grubovii Sanchir ZAFERIR 34.66 4.248
Zyg KAEELE I Zygophyllum gobicum Maxim. EZ-EN- VN 72.91 2.781
Kac 164628 Karelinia caspia (Pall.) Less. ELIRES VN 6.35 2.028
Hag AW Halogeton glomeratus (Bieb.) C. A. Mey. —IRAERLAR 144.97 7.822
Sac $&FE3 Salsola collina Pall. AR RA 164.13 9.340
Erp il JH % Eragrostis pilosa (L.) Beauv. AR UK 6.27 1.994
Com TR 5L Corispermum patelliforme 1ljin —ARAERUR 67.14 2.330
Bad % VK% Bassia dasyphylla (Fisch. et Mey.) O. Kuntze ARAERUR 83.73 6.237
Ags Vo3& Agriophyllum squarrosum (L.) Moq. AR R 149.52 5.776
Chg IKERZE Chenopodium glaucum L. AR R 3.06 1212
Ecg RSk Echinops gmelinii Turcz. AR 4.54 1.326

®2 AFAREESELHTTEEY RS BB
Tab. 2 Overall species association of desert
vegetation community in in Qingtu Lake,
the tail of Shiyang River
TEWER gitE BRETEE Pikn LCoosm
0.92 25.66 A4l 16.93 41.34

M Yates 15 15 23 2D 2 o 56 > B4 Bl ] i, 31 X
24 MEPIFP LRI 276 PR, TESCERFIGT 2234,
70 B 80.80%. HoHt, AR EE VB VKRR IR
I 45 () R oxt 43 B A 19232284, 20 il o Ak B
69.57%-1.09%-10.14%. FRBFX} 53 4, (5 LA Fl
XFH019.20%, A3 | 03 W 3 Al 1o 4y
BN 50,304 o I SRS RO IR LB D 4.21, TE B
gE R, BEBREE RN 34 I B E RN
12.32%; A 242 P AN 35 Bl 7 2 PO 20
87.68% ([ 2) . Ochiai JRIFAEELAE 0~0.3 [ FP X HCH
201 %}, 5 B H ) 72.83%, 2 B b (] R 25 44 B, o %
VR 56 055 , RV AL E R B 2 (R 3D

WEE
AN

M Pearson AH 2 4 B AT %0 (&L 3D, 276 AN Ffot
o IE SR 67 4, 5 RO 24.28%. Hod, AR
5 E W RS IR 20 3910184, 73
5 SR E ) 14.13%.3.62%.6.52%. 1 S<EFIXF 200
A 5 SRS 75.72%, ANR 35 03 A A
(RF T 23 T3 2023532 A5 43 1) 7 %5 0 73.19%.
1.81%.0.72%. IEAEREE PG EUAE 9 0.32, f K4S
o RG50S PP S A RS P B AR R A 1 A I —
o BEIRGFTA 254, K56 B 25 TN 9.06%:;
251 MR AN 4G , o5 S 21 90.94%.

M Spearman Fk AH I - B B AT A (B 40, F -+
1276 A FhRE A, TE SG B Rl 00 AN, A 6 H)
32.61%. Hood, N B E A L Rt
I3 A 4916254, 43 i S R B 17.75%
5.80%+9.06%. G EEFH X 186 A, i A 1) Fl xof £
(11 88.57%, AN 2 & 0 & W 0 3 G Ik 45 1 B x4y
A A 1553194 12 A4, 43 ) o 6 # 56.16%
6.88%4.35%. IF f K 45 Fhook 1 LU AE 4 0.48 , B7 Bk
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Fig.2 Simi—-matrix )*test of the interspecific association of desert vegetation community in Qingtu Lake

%3 AENEESTHREEYESE Ochiai(O1)I5E

Tab.3 Ochiai index of the desert vegetation community in Qingtu Lake, the tail of Shiyang River

Pp# Hal Ara Nit Tar Res Cak Agc Ags Lia Bad Hag Sac Erp Pha Soc Com Peh Lyr Kaf Zyg Chg Kac Ecg Asm
Hal 1

Ara 0.14 1

Nit 0.62 037 1

Tar 045 0 030 1

Res 0.00 0.35 026 0 1

Cak 0.28 0.50 0.19 0 0 1

Agc 028 0 0.19 0 0 0 1

Ags 0.59 0.18 0.53 0 0 035035 1

Lia 0.52 0.19 049 031 0 038 0 040 1

Bad 0.69 0.18 046 0.14 0 035 0 05 054 1

Hag 0.32 043 0.59 0.24 041 O 0 0 011 031 1

Sac 0.37 0.13 0.70 0.11 0.19 0.27 0.27 0.38 0.51 0.38 031 1

Erp 020 0 026 029 0 0 0 0 054 0 020 019 1

Pha 045 0.12 077 0.19 0 0 0 049 026 049 027 049 0 1

Soc 028 0 0.19 0 0o 0 0 0 038 035 0 027 0 023 1

Com 0.56 0 037 020 0 0 0 053 0.19 035 0 0 0 046 O 1

Peh 028 0 019 041 0 O 0 0 0 0 029 0 0 o 0 o0 1

Lyr 031 038 049 031 0 0 0 0 014 0 055 020 0267026 0 0.89 038 1

Kaf 0.39 0.35 0.46 043 025 0 0 0 0 0.13 051 019 0 024 0 0.18 035 0.67 1

Zyg 0.14 0.75 037 0 035 0 0 0 0 0 058 013 0 012 0 0 0 057 053 1

Chg 028 0 0.19 041 0 O 0 0 0 0 0 0 0 023 0 05 0 038 035 0 1

Kac 0.28 0.50 0.19 0 0 1 0 035 038 035 0 027 0 0 0 0 0 0o 0 0

Ecg O 0 019 0 071 0 0 0 0 0 029 027 O 0 0 0 0 0o 0 0 1
Asm 0 0 0 041 0 O 0 0 0 0 0 0 0 023 0 0 0 0o 0 0 0 1
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= - - + - - - - = - - - - A - - - - - - - - - Asm

AN ARG A 0 A m AR 25 TS O« R 25 A DG s A R 35 DA SR 5 - AN I 25 FUAT R
3 AFIAEEE L#RER R EFE X B Pearson 1HX 27
+ : no significant positive correlation; A : significant positive correlation; m: extremely significant positive correlation; ¢: extremely significant
negative correlation; A: significant negative correlation; - : no significant negative correlation
Fig. 3 Simi—matrix of Pearson correlation on interspecific association of desert vegetation community

in Qingtu Lake, the tail of Shiyang River
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T ANEEEA I A T EARDC w5 IEAE G 0 MR 28 UM G s A B35 UM OG5 - - AN B35 AR G
4 AFAEEE L #RER R E X EX Spearman 18
+ : no significant positive correlation; A : significant positive correlation; m: extremely significant positive correlation; ¢: extremely significant
negative correlation; A: significant negative correlation; - : no significant negative correlation
Fig.4 Semi-matrix of Spearman correlation among interspecies of desert vegetation in Qingtu Lake,

the tail of Shiyang River
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g . RS SR SRS T B KA
HIWr—2, BEFEIREFIE 1240, IR R E RN
26.09% 5 F 204 /N FP0F AN B E B A, A7 A A
73.91%

2% 4 ] %, 2 Pearson A 5< fll Spearman FAH 5
TEI A R RS B0 45 SR 22 2 B i . Pearson AH G A
55 F1 Spearman FRAH AT 36 25 R B E R R & T 2

for 56 o b W 5 A W BE 78 33 Pearson AH 5K Al
Spearman FkAH A 56 1) TE 25\ 25 P oot £ 530 o 3.
10,16, Z R H K . 52 Flook #0434 28,1825,
ZEANK . LGS W B 3 PR E 7 o 3.5,
19f10.2.12, ZF K. ERBEEL P RERT
Pearson #H 5¢ 1 Spearman & #H 5% , Pearson A ¢ Al
Spearman FkAH G &5 BT

F4 AENRESTHREEYEETEXEERN 41 . Pearson 1855 f0 Spearman #HX & R L5

Tab.4 Comparison of x*test coefficient, Pearson and Spearman correlation coefficients among interspecies

of desert vegetation in Qingtu Lake, the tail of Shiyang River

IEBRS: 59

FUIESS (F19%)

s S T A B
R 28 3 192 223 0 3 50 53 421
Pearson % 18 10 39 67 2 202 209 0.32
Spearson FEAH 5 25 16 49 90 12 19 155 186 0.48

23 £

1 1 AT, A 2T R U R SRR Y B A
AT BRI HEAR A - B (21.728) VAR R
(10.321) + 2B B AL (5.711) 5N (5.139) ; Z4E4E
FLAS 73 (12.556)  FUAE AP L5 (4.874) (T B 30
(4.248) ; — A4 BOA « f 2K (90.340) | #h A BE
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Tab.5 Species niche overlap of desert vegetation community in Qingtu Lake, the tail of Shiyang River
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Interspecific Association and Niche of Desert Plant Communities
in Qingtu Lake, the Tail of Shiyang River

GENG Dong-mei', ZHAO Peng?, CHEN Ya-dong®’, ZHANG Yu-nian?, DUAN Xiao-feng’

(1. Hydro—electric Investigation and Design Research Institute of Lanzhou, Lanzhou 730010, P.R. China;
2. Gansu Desert Control Research Institute, State Key Laboratory Breeding Base of
Desertification and Aeolian Sand Disaster Combating, Lanzhou 730070, P.R. China;

3. Rural Drinking Water Safety Management Office of Gansu Province, Lanzhou 730010, P.R. China)

Abstract: Qingtu Lake, located in the Tail of Shiyang River, serves as the important ecological barri-
er to block the connection of the Tengger Desert and the Badain Jaran Desert. In this study, we ex-
plored the interspecific relationship of desert plant community in Qingtu Lake, focusing on the inter-
species association degree, niche width and niche overlap characteristics. The study aimed to provide
theoretical support for vegetation restoration and reconstruction of dry lakes in the tail of Shiyang
River. The study was based on the field survey conducted in September 2018, and 3 sampling belt in-
cluding 27 shrub sampling plots and 81 herb sampling plots were set during the investigation, and the
species, individual number, coverage and hight of the vegetation as well as the altitude, the longitude
and latitude of the sampling plots were recorded. The variance ratio method, x? test, Pearson correla-
tion, Spearman rank correlation, Ochiai association coefficient and niche quantification methods were
used to analyze the interspecific relationship of desert plant community. Results show that a total of
24 plant species were identified during the investigation, including 8 shrubs, 8 perennial herbs and 8
annual herbs. Herbaceous plants accounted for 66.67% of the total species. The dominant species
were Nitraria tangutorum, Phragmites australis, and Salsola collina according to their importance val-
ues in different life style species. Analysis of the variance ratio shows that there was no significantly
negative association between the species of the desert vegetation community in Qingtu Lake, and the
community was in a state of fluctuating succession. The species pairs with Ochiai coefficients of 0—
0.3 accounted for 72.83% of the total pairs, and the correlation between species pairs was weak.
Plant species with higher niche width in the desert vegetation community included shrub Nitraria
tangutorum (21.728), Haloxylon ammodendron (10.321) and Lycium ruthenicum (5.711); Perennial
herbs Phragmites australis (12.556), Limonium aureum (4.874) and Astragalus grubovii (4.248); An-
nual herbs Salsola collina (9.340), Halogeton glomeratus (7.822) and Bassia dasyphylla (6.237). Spe-
cies pairs with higher niche overlap were Chenopodium glaucum and Corispermum patelliforme
(0.84), Artemisia desertorum and Zygophyllum gobicum (0.77), Limonium aureum and Eragrostis pilo-
sa (0.77), Echinops gmelinii and Reaumuria soongarica (0.75), Haloxylon ammodendron and Bassia
dasyphylla (0.71). The overall niche overlap of the desert vegetation community in the Qingtu Lake
was 0.12, indicating weak competition among the plant species. It is suggested that shrub and peren-
nial herbaceous plants with little interspecific competition should be selected as the plant species for
ecological restoration in Qingtu Lake, the tail of Shiyang River.

Key words: desert plant; interspecific association; niche; Qingtu Lake



