e [

Faat: E2M
2024 4F 3 H

JOURNAL OF DESERT RESEARCH

3 =
v Vol.44 No.2

Mar. 2024

JIHE, R TTF- H5 L R ALRE SR N S B Y U AR B0 A A AR AR Rl LRSS [0 ] v [ V5, 2024, 44(2) :254-263.

RtEEN R E L EFAEER
A IES B EXES

-
Pk,

xHF¥, 8 B

CHTs iR sy R} SR o e AT ST - XA PR 5 IR B S 2, BT 8 R5F 830054)

FEE . RINICREESIMN e P A 5 ME 55 , 308 0 3 7R 2% DX S B A A5 2 , R I N L i g4, LIS o A 25 AR
PRULES LA B 22 . PR IX UL B 39 NI RE A TR A L 2 A RS RSN EERE R
Pearson AHICK 55 Fll Spearman A AH A 3045 5 12 X6 UL Sl ) A6 A 6 AR AE S A IR ZE M- T 40T o S5 s - (D IER
DAL D 28 B, Az A5 07 v 3 25 55 100 35, A0 A 60 5 J3 DN 8 45 R 5 o B AR bt 400 W AR OG0 38 SR (Alhagi
camelorum) i REL (Ceratocarpus arenarius) W&#2 (Haloxylon ammodendron) 557425 %6 FEFE BURA , Hoh 3 TE 00 B, AN
By 12110 F12.77, 4% e G () WFFE DX AR FIAAE ) 1) A 25 07 B 2 18 B30 AR /1 , 6T B35 5 T 1) 75 SRR (L
K FHAISE 9555 . #E R T (Cerastium fontanum) M E 545 ( Trifolium repens) J-#K (Poa annua) IR SR
BEHAEA R, MARF AR, PR RE 6 5 8 43055 o () IFFE AR YR I4 AN 1 25 IR TR | 3 Fife ey
SR Z RO ] AN B OGRS R R 2 ST 3 A RS SR B PEARX R 2%, SCHR MR RS, b TR T B B
ER RN i R 583 , /6 TF 10) R A a3 . (4) Wb [a] ) Pearson AH ¢ £ 54 . Spearman FkAH 5¢ R0 SAHR (94 B0 TS
TR Z [H]3 1 35 TEAH DG (P<0.01, #45>0) , I ] 1E (1) e 45 o , A= 0 SRR AR (/M) o

KBEI : KINACRE ; ZRMCBLL T 5 BhRIIPRAs 1 5 AR AS(r
10.7522/j.issn.1000-694X.2023.00174
XHRFRERD: A

NEHS: 1000-694X(2024)02-254-10
FESES: Q948

DOI:

0 31§

A AL AR AR T R A5 TR BT R 184 L A B
5 HAAHOCFRE R N RE R R, RN AR R G
BRI AR AT T B A S f /N AR S BEE
Xt TSR E] 5 28 bR (] SE A AL A v sh 25
TR 25 T7 A AR BB AR S A A
AN E B, MM OGRSB4 S R G
(9 A 2 57 5, vl (AL TR 5 TR A S T 1) T A
75 JEE S WLy oS 2% o B R R R FH PR JEE , 55 0 Rh g
G AR GE IR RE I BRI . AR
BAR AN YA [ — BRI R M R L, S ey o
] A AR S e Ao B2 RIS 1 AN [R) b
7523 (8] 73 A b BRI , B it v P 25 Wl (e
A TR A 358 AR EL R e R B A IR BB A HIL R
1, M e R A EE B B AR A e ] B4 AR

rfE HE:2023 - 09 - 14; @ HE:2024 - 01 - 06

MM o Az A 5 Rl LI 45 T LA fige A 0 A k) 9 R
(R FHBE J1, S W ff ] B R] 55 52 4 58 &, ml g T
IIHTRER ASE MR R TR S R T B
—EM LIRS EME . LB RS A
B2 N TR0 22 R R TR S A RO S R
PEREWFTE 2 o A A ZS AL R ) R 25 P A A
SR MR AR S S Y E B A, AR 25 L RAALE 1o ]
KA HEVE B E5H N RERI 326 BV T, R 4 i A
RWFFENE

F AT 225238 0 22 P fe 55 AR S B IX AT T
AN AR A DX g SR A DX T AR B
Fe S OB IE T Bl A A S AR S RS
FBLOR TP X A S il A B B o P AN Al
PERAM BT (N E SR RIS R
Wy REASKE YA ) 2 W1 b B R B4 AR R
SEFPE TE S WIFEHE BRI TIARIZY AR

BRENTE H e R 2= s Sh AL 4100 H (XINUBS2113) 5 B iz K2 A St 2Bk 2% B SR8 S48 bR (XINURWID2019A05)
PEE I 8 (1982—) , 20 Hsst /R, 1 B BREF S 0, FZENF T B XA EHISY . E-mail: xjnuly@qq.com



5 2 1

pi MR RIACAESRINSEBL I P DU SR ) ) A A (S AL o ] K 25 255

JE RO BT B AR S5 R T e SR
SR EOCR B AEv E Jr 1a. PEAbIX
B Z RN AR RS, R R — il A
FA S IRBE 0 RARBE R o R Ll b ) 3 P it
T 52 A I R AR B A A R T4 XU 5
B HA B R B BURAR A S AR AR i 557, 2
SN 5 T AR B A AR SR R I b Ak
YHFTEVEE VA AR D AT, O B A S ARk B A el
DAL 7 S E A e S e A Ra B VA & 1 3l [ R
KT AT ) A 25 57 R AE RN P[] 166 485 1) A0F 5% 4 A
FE

A 5% TR 1L I TR 2t U S V5 ok U8 O 4 ) 1 A
AAOLERAE S Fh RIS SRRV R e vk x4 e
HEBRENIE AR AREREE L, ALK
L b T 2R N FE ok P WA X, R Levins 42 2%
57 55 £ (B,) . Shannon A 253 5% & (By) . Schoener T
T8 (C,) Pianka &8 8(0,) . T7 Z HH(VR)
K )/ K56 Pearson AH K5 55 . Spearman Bk AH 5 K 56
G T A0, U 7R % XL A b A= A6 5
JEE AR A B S A 0 T A 0 e R R A o AR
Ok iy SLN e S T Ve o =9

1 HURERBREARTIE

1.1 #HREX#HER

A5 XA TR s 4 5 OR FG X R I G RE , 3
AR FR H 44° 057 45" —44°37'45"N . 87°48' 07" —88°
19'23"E, 14K 383.29—683.56 m. WX & T
it B ity JR BEIE Ty R ) e 16 e i b oy A
FRME A A — oM . i SR A LA
FE S5, S ¥R 4~6 °C, AE K& 115 mm /2
A a1 942 mm, AEREK R IX 25 55 K,
TR /K  130—150 mm, VPR X /0 F 130 mm. G
FEWIA 140~150 d. =10 °CHYFHIR 3 000~3 500 °C,
44E H BEIRPEC3 100~3 200 h, THEF K 16, TN
AV 1, Ja S ) IR R - s R A R A . A
B2 TR R R, AR R RS . Herh
B R AL 35 W (Ulmus pumila) . 1 5232 (Cerato-
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1.2 EERIR

25 WP A SE R A, T 2022 4F 5—6 H fE R 1idb
B SR DN i v ik Y e b X, o B EL AT AR SR ) e B

WHE 39110 mx10 mFEJy (R 1), Horf 3z AR T4k
B ) 2o U S BV A3 A X 9 A,y R R A RE YD
BB 301~ XHETT N IAR> 2.5 em A FlR
B AE ., EEBNFETRE4 D Sm xSmi
ANEETT PR A IFIC SRR 2 N A EAR AR (46
FtE<2.5 cm TR AR ) o 82 BCE G0 5 FF b P
RV MEAC AR 2 0 V- v R NS TN
HEARZ S YRR ARE 5 AR SR, R
JEASTRV I AR B | B B R AR O A
L 2R AT o TR, AR SR FH GPS 22 407,
ISR A R RS E SR

1.3 #HRFE
1.3.1 E{EBEHEEIE™

T2 R (VR) M WA
5§=ip,.(1—1>,.) (1)

1 N
S%zﬁZ(T,—t)z (2)
VR = S2/62 (3)
W=VRxN (4)

K00 BAREA 7 22 5 ST BT B 255 S B
FIEL; N A S FEHDES ; PR Pl d B ARE s n h )
Firi B B8 T R B 7 b IR R ¢
FEHL TR B Rh B8, VR NTEAR)ZE EE YRR A Y
SRR EE T80, TR RS T, VR G R
8 1, Hedr bt sz ) vR=1, Fh] IF SEBEN] VR>1,
FR] G SCHR I VR<1o W=y 0s (N)BL W<y os(N) .
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Table 1 Information table of sample plots the northern foot of Tianshan Mountains
Hs 2Bz sty 4 /m A A ErRes ZJE i Mkm  AEEOR
1 87.78°E 44.05°N 592.96 L 21 87.15°E 44.06°N 369.96 gL
2 87.80°E 44.05°N 649.23 ThiE 22 87.14°E 44.06°N 398.12 i
3 87.83°E 44.04°N 618.36 2] 23 87.80°E 44.40°N 396.78 i
4 87.84°E 44.12°N 563.99 ATk 24 88.05°E 44.16°N 396.76 ]|
5 87.84°E 44.13°N 468.74 2 25 88.05°E 44.15°N 592.96 b
6 87.84°E 44.13°N 458.05 N THR 26 87.14°E 44.06°N 401.26 2|
7 87.87°E 44.37°N 341.17 S| 27 87.87°E 44.38°N 435.12 gL
8 87.87°E 44.37°N 383.29 Vi 28 87.87°E 44.37°N 389.83 bt
9 87.87°E 44.37°N 470.36 bR 29 87.88°E 44.46°N 538.23 2l
10 87.88°E 44.38°N 44330 ATk 30 87.87°E 44.38°N 383.32 ThE
11 87.98°E 44.63°N 445.56 Vbt 31 87.87°E 44.38°N 391.62 ThiEE
12 87.98°E 44.62°N 431.15 Vi 32 87.87°E 44.37°N 430.26 Thit
13 87.88°E 44.37°N 592.96 gL d 33 87.88°E 44.38°N 430.59 bt
14 87.87°E 44.15°N 390.12 S| 34 87.68°E 44.35°N 432.51 gL
15 87.88°E 44.38°N 383.29 Thi 35 87.88°E 44.38°N 425.76 UL
16 87.87°E 44.63°N 384.42 £ 36 87.88°E 44.38°N 424.86 eS|
17 87.88°E 44.38°N 379.53 hiR 37 88.19°E 44.16°N 530.69 ThisE
18 87.80°E 44.05°N 592.96 2] 38 88.19°E 44.15°N 683.56 ]|
19 87.14°E 44.06°N 396.76 Tht 39 88.19°E 44.16°N 544.18 ThiE
20 87.80°E 44.65°N 396.70 eS|
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AR AR XS S 2 B A 28 ML F A b B, RBOR IR
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Table 2 Relative frequency, relative density, relative significance, important values and

niche width of major dominant plants in the northern foot of Tianshan Mountains

Ykp X B RO R A DO R TE Levins Shannon
Y i 1% 1% 1% TR EECB, 5 4L By
1 F 3L (Ceratocarpus arenarius) 8.36% 11.50 0.21 6.69 10.47 2.69
2 ¥ B3 (Salsola collina) 6.18 10.84 0.10 5.71 5.87 2.15
3 B K (Poa annua) 4.00 0.56 14.26 6.28 1.06 0.15
4 IR LR (Alhagi camelorum) 8.36 4.42 2.43 5.07 12.11 2.77
5 A W% (Oenothera biennis) 1.45 9.17 0.03 3.55 1.31 0.49
6 WA (Haloxylon ammodendron) 5.45 1.21 10.26 5.64 8.17 2.35
7 A5 5 (Trifolium repens) 0.36 5.92 0.00 2.09 1.00 0.00
8 1% 2E (Phragmites australis) 1.82 3.66 0.10 1.86 2.55 1.21
9 R (Haloxylon persicunt) 1.09 17.69 0.01 6.26 4.37 1.80
10 M HE (Eremurus chinensis) 1.45 1.89 0.38 1.24 6.18 1.93
11 FH (Artemisia selengensis) 1.82 2.36 0.12 1.43 2.46 1.08
12 IKREEFE (Oxybasis glauca) 2.18 1.63 0.04 1.28 1.97 0.92
13 UK 0¥ 3% (Peganum harmala) 3.27 0.48 0.03 1.26 1.41 0.62
14 RHELE L (Erodium oxyrhinchum) 1.45 1.78 0.07 1.10 1.63 0.69
15 BEHEE (Krascheninnikovia ceratoides) 0.73 2.31 0.01 1.02 1.12 0.22
16 A= i (Halogeton glomeratus) 1.82 0.75 0.09 0.89 3.20 1.29
17 PRI (Galium spurium) 0.73 2.07 0.01 0.94 1.86 0.65
18 WiB (Ulmus pumila) 1.45 0.96 23.65 8.69 1.18 0.35
19 #E(Chenopodium album) 0.73 1.82 0.02 0.85 1.12 0.21
20 F12548 1 (Seriphidium terrae-albae) 1.45 0.53 0.52 0.84 1.92 0.91
21 3% (Suaeda glauca) 1.45 0.09 0.09 0.55 2.52 1.14
22 5 2T (Sophora alopecuroides) 0.73 0.88 0.08 0.56 1.21 0.32
23 A IR BT (Cerastium fontanum) 0.36 1.16 0.00 0.51 1.00 0.00
24 Hli (Hemiptelea davidit) 1.09 0.07 13.58 491 1.81 0.80
25 LU (Ulmus laciniata) 0.73 0.03 11.00 3.92 1.96 0.68
26 EMI(Tamarix chinensis) 0.73 0.02 4.53 1.76 2.00 0.69
27 B H#(Populus przewalskii) 0.36 0.01 8.57 2.98 1.00 0.00
28 M (Salix matsudana) 0.36 0.00 6.95 2.44 1.00 0.00

Flv, FEEY R B A B AR ALTE B4 o 1.00~ R/, EEEBK M) IR A 254 56— i
12.11 F10.00~2.69. #EF& P 38 B (Alhagi camelo- — #Hk (UN) (B F & HEF IR AR5 & — 3k, WKk 43
rum) W) B, 1 B35 R 1211 F12.77, A= 2547 5 J #x (Oxybasis glauca) B T ZAH L 255 (Artemisia selen-
Ko AR WM (Haloxylon ammodendron) I8 gensis) K HAE S Ta BER/IN

MAEY AR S Y R K . H W (Populus

przewalskii) Ml (Salix matsudana) . F 4= 5 ( Tri-

Solium repens) 5 SR AS H3X 4 Y0 ) A 257 T Az A B S RE AL B) B R Y SE SRR B

22 AEBNEEBIEE
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Fig.1
(0,), the main plant species in the northern foot of

Tianshan Mountains
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BIERRAC R (R3) . KRGt i w=45.87, 1M
Xoosisor<W<Xtoscse)» WIETE A 7 5341 19 90% B A5 X
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Table 3 Overall interspecific association of main woody

plant species in northern Tianshan Mountains
TR DETE Y XZII/LE ﬁﬁi(){égﬁs(,)a Xg_os(s(,)) g2 R
1.18 45.87 A

43.19,79.08

24 FEFERBREE

KL A RE SR YN T2 B P E YR K
S R IR, Horp B B 3 IE RS 1A 17 4,
S IEBCAE A 30X, SR I 3 IERAS A 331
X} (87.57%, F 4 K1 2A) . Pearson FH & A6 I ik 5 3%
4 10.53%, ik 7~ 1E BAH GO0 i 0.43 (354 1&
2B)., IEAHERRIECE 113 % (b S0 538 1 A G
HA 38X, S i 3 IEAH A A 19X, AN B 38 IEAH G
HIAT 56 %) 5 S AN I 25 TR DG A9 AT 265 % (70.11%) .
AR E AP AT 321 X, 4 S o Pt S R i 3
G, 5 P K 45 3 — 3

T4 ETEYMHE LIS Pearson 18 X458 F1 Spearman FEHE X #5645 R EL 4%

Table 4 Comparison of chi-square test, Pearson correlation test and

Spearman rank correlation test results among main species

R (F ) FURLE(HI)
Rrsir ik AT B NTE 24 ATE B NTE BB
(P<0.01) (0.01 <P<0.05) (P>0.05) (P<0.01) (0.01<P<0.05) (P>0.05)
X R 17(4.50) 30(7.93) 331(87.57)  378(100.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
Pearson 1 38(10.05) 19(5.03) 56(14.81)  113(29.89) 0 (0.00) 0 (0.00) 265(70.11)  265(70.11)
Spearman FAHIE  22(5.82) 42(11.11) 78(20.64)  142(37.57) 0 (0.00) 3(0.79) 233(61.64)  236(62.43)




Sy # ST Shbs Y S P b 2, R N
552 W FAMERE . RINJEREG NS BER YEH U AR A 1) 2E S SRR AE 5 R [ e 45 259
1
%r 2 A KT 2 B: Pearson#f A5
I+[+]3 - 1-]
+[+]+]4 -1+]-14
+[+[+[¥]5 -1+ [-1+]5
++[F[+[+]6 +|-1-1-1-16
+[+|+[+[+][+] 7 --Te[-1-1-17
++[F[F[F[F[F] 8 TF =1+ =1-1-18
+[+[F[F[F[A[+][+]9 +-T-1-1-1*+[-[-]19
+[F[F[F[F[F[F[F[F]10 === [ [ [F]10
[+ [F [ F [ ] Flalal+[-1a[+[-[-]11
[ F[FFFFF[FF][F]12 o[- [-[-[e[+[-[-[4]12
Al+|al+ [+ [+ [FF[FF[F]+H] 13 —Jel+-1-1+[-1-Te[-]13
+|+[F[F [+ [F[F[F[F]F][F[F][F]14 =114
++[H [+ [HA[F[F[FH[F[F][F]15 1[5
+F[F[FF[F[F[F[F A F][F][F] L6 -6
++[o [+ [+ [F[A[F [+ [F[F[F][+ 17 A== -a]-[-[=|Fal+]=1-]-117
Al+| o[+ +[+][+[+][+[H][+]+][+ e]18 “[-lel-[-[-[e[-[-[-[2[e[-[-[-[-[2]18
Tl [FH[F B[+ [F[F[F]+[+ 9 “lel=[-|-le|-[-[-[ale|-[-|-|-[2a]e]19
I e N e N N N N e R +[+]20 =120
B e e  E E E B B B B +[+[¥]2 + - [F e 2
++ [ [ F[F[A[F][F[FH][F][+ D 22 o I I I I I I 3 I N O 3 B
+ [+ [+ [F e [F[F[F[F F[F [FA[F A+ A+ [+][2] 23 o[- [-[-[e[-[-|-[a[e]- Alele[-[-[-]123
+H[o [+ [+ [+ [+[+][+][+][+][+][+ o[Al+ +|+]24 T T = e = e ] 24
F+ e [+ [+ [F[a[F[F[F[F+[+ +o[o[+[+[+[2]+]25 “lel-T-[-le[-[-I-[2[e[*[-[-[-[ale]e|- - |- [®]*]25
+ [+ [+ [F[F[F[A[F[FH[F[F]F][F ++[+ +[A[+[+]26 Al - [e[F - [F 1A Te -~ [-[-[-[-]26
+ [+ [+ [F[F[F e [F[F[F[F[F[F[H[A[F[a[F[a[H[+[2]e [+[2]2] 27 “[-lel-[-[-[e[-[-[-[2[e[-[-[-[-[ale[e[-[-[-[e[+]e][-127
+ [ F[F[H[F[e[F[F[F[FF[F[HA[F[A[F[A[F]+][2] e[ +[A]AT@]28 +[-1+[-T-T-Te -1+ -[-T-T-T-T-Tel+[-T-T-1-1-128
% 2 C: SpearmanfktH A 46
~1-13
-H[-]4
-+ =[] 5
+[-[-[-[-]6
T-1al--1-17
I+ A F 18
Al--1-[-[-[-1-19
A== [F[-[-[+]10
- [FFF A1
IF[F - [AF[-[-[¥]12
A+A+A---k—--+-1314
-l= = [ s ETElE = = 1E] =
LB o WMBEEDL
[ [F A [ [F[-[-[*[a[-[a][¥]16 A BEFRLE
-le -~ [e[-[-[-[F [+ [F[-[-[-117
A-o---A+----AA---01519 + R B IERRS
-[-Tel-1-1-Tel-1-1-[+ -[-1-12a]e
+..-.+-.;.++-TT-..-..2O o M FIREE
R ]2 4
BERNEE B = 5] 22 A& BFERIRES
“1=1al=1-1-1el-|-|-1AlA]-]- -vo---2324 — RBENIRG
A=A [ - [ela]a]+ - [a]a
=lel={=1=[el-[-[-[+[+[+[-[-[-1a[e]e[-[-[-[e]a]25 1~28 HYFh o5, W %1
Al -|Al+ + F[-[2]- === == 1-1-1-126
[=lal=[-[=[el-[-[-[alal-[-[-[-le[a[e]-|-[-[e|a]e]-]127
-1+ -1+-1-1-1a]-1-1-]a -lal-]-|ale]- -1-1-128

&2

FEYFPR) 57 K56 Pearson AH KL 5 . Spearman Bk A A 56 2 4 54 1]

Fig.2 Semi-matrix diagrams of chisquare test, Pearson correlation test, Spearman rank correlation test among main species
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Fig.3 Regression analysis between Pearson correlation coefficient and niche overlap among main species
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Fig.4 Regression analysis between Spearman rank correlation coefficient and niche overlap among main species
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Niche characteristics and interspecific connection of dominant
plants in the oasis desert transition zone at the northern
foot of Tianshan Mountains

Lu Yan, Wu Wanping, Zeng Yong
(School of Geography and Tourism / Key Laboratory of Lake Environment and Resources in Arid Region, Xinjiang Nor-
mal University, Urumgqi 830054, China)

Abstract: The oasis desert transition zone at the northern foot of Tianshan Mountain has a fragile habitat. By re-
vealing the ecological characteristics of vegetation in this area, we can then speculate on its succession trends,
hoping to provide a theoretical basis or reference suggestions for ecological protection. Based on the investigation
of 39 typical sites in research area, the dominant plant niche and interspecies connection are analyzed by impor-
tant values, niche width, niche overlap, y’ test, Pearson correlation test and Spearman rank correlation test. The
results show that: (1) There are 28 dominant species in the study area, and the niche breadth was significantly
different. There was no significant correlation between the niche breadth measurement results and the change
trend of important values. The ecological width index of Alhagi camelorum, Ceratocarpus arenarius, Haloxylon
ammodendron is large. The B, and B, of Alhagi camelorum are 12.11 and 2.77, are the largest. (2) The niche
overlap index of dominant plants in the study area is generally small, the demand for environmental resources is
not similar, and the interspecific competition is weak. Competitive relationship between Cerastium fontanum and
Trifolium repens, Poa annua and Cerastium fontanum is obvious, and it is weak between Ceratocarpus arenari-
us and Poa annua, Poa annua and Alhagi camelorum. (3) The plant communities in the study area show no sig-
nificant positive association. The three tests show that most species pairs had no significant relationship, and the
species show an independent distribution pattern. The stability is relatively poor, and the correlation is relatively
weak. It is in the early stage of succession, and the structure and function are not perfect. (4) The Pearson corre-
lation coefficient and Spearman rank correlation coefficient between species are significantly positively correlat-
ed with the degree of niche overlap, which show that the stronger the positive (negative) association between
species, the greater ( smaller ) the degree of niche overlap.

Key words: northern foot of Tianshan Mountains; oasis desert transition zone; interspecific connection of dom-

inant plants; ecological niche



