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Abstract: A plant community survey was conducted on the Haloxylon ammodendron ( C. A. Mey.)
Bunge plantations in Alxa of Inner Mongolia by using the community survey method, the niche width and
niche overlap of the main plants in the shrub and herb layers under H. ammodendron plantations were
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analyzed based on the Shannon index, Levins index, and Pianka index, and the interspecific associations
were analyzed by using variance ratio, X* test, and association coefficient. The results show that there are
25 species in the shrub layer and 25 species in the herb layer under H. ammodendron plantations in Alxa
of Inner Mongolia, among which, there are 16 main plants in the shrub layer and 14 main plants in the
herb layer. Reaumuria songarica ( Pall.) Maxim., Nitraria tangutorum Bobrov, Nitraria sphaerocarpa
Maxim., Peganum harmala Linn., Halogeton glomeratus (M. Bieb.) C. A. Mey., and Bassia dasyphylla
(Fisch. et C. A. Mey.) Freitag et G. Kadereit under H. ammodendron plantations show evident
advantages in niche width. In the shrub layer under H. ammodendron plantations in Alxa, 116 out of 120
species pairs composed of 16 main plants have a Pianka index smaller than 0.53, while in the herb layer,
90 out of 91 species pairs composed of 14 main plants have a Pianka index smaller than 0.77. The overall
niche overlap of the species in the shrub and herb layers is low, and the overall association is significant
negative association. The X test result shows that there are 24 positively associated species pairs and 96
negatively associated species pairs in the shrub layer; 25 positively associated species pairs and 66
negatively associated species pairs in the herb layer. The association coefficient analysis result shows that
there are 2 positively associated species pairs, 30 non-associated species pairs, and 88 negatively
associated species pairs in the shrub layer, and 1 positively associated species pair, 32 non-associated
species pairs, and 58 negatively associated species pairs in the herb layer. The comprehensive research
results indicate that the community under H. ammodendron plantations in Alxa is in an unstable
succession stage, with a low degree of similarity in resource utilization of most species. Habitat differences
may be the main reason for the low niche overlap of the species in the understory and the predominance of
negative associations among species.
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Table 1 Basic information of plots of Haloxylon ammodendron (C. A. Mey.) Bunge plantations in Alxa of Inner Mongolia

v =) SE 47 At v =} SE A Er

plot Latitude Longitude  Elevation height Density plot Latitude Longitude  Elevation height Density
P1 N39°32'51" E105°02'38" 1 145 1.42 0.11 P17 N39°30'51" E105°03'15" 1208 0.75 0.12
P2 N39°34'18" E105°05'50" 1231 0.70 0.08 P18 N39°29'20" E105°04'46" 1271 0.98 0.15
P3 N41°13'13" E104°58'54" 1 058 0.71 0.03 P19 N39°27'24" E105°08'43" 1 147 0.60 0.15
P4 N41°19'18" E105°02'37" 925 1.34 0.09 P20 N39°31'15" E105°13'29” 1135 1.21 0.15
P5 N40°46'07" E104°26'31" 1 338 1.01 0.10 P21 N39°32'42" E105°14'14" 1 156 0.93 0.16
P6 N40°06'22" E104°45'01" 1353 0.93 0.10 P22 N39°33'06" E105°14'26” 1 159 0.31 0.18
pP7 N39°20'19” E101°13'04" 1 408 0.45 0.10 P23 N39°35’14" E105°16'28" 1179 1.20 0.15
P8 N39°18'30” E101°13'21" 1 396 0.34 0.10 P24 N39°21'13" E106°19'25" 1376 0.97 0.16
P9 N39°18'20" E101°09'40" 1418 0.72 0.10 P25 N39°26'43" E106°20'48” 1253 0.58 0.17
P10 N39°09'45" E101°22'37" 1442 0.14 0.10 P26 N39°26'07" E106°20'12" 1253 1.34 0.16
P11 N39°48'44” E104°23'21" 1333 1.23 0.12 p27 N39°26'24" E106°14'50" 1256 0.50 0.16
P12 N39°42'44" E104°35'21" 1 202 0.94 0.15 P28 N39°40°07" E105°28'16" 1 047 0.48 0.16
P13 N39°38'21" E104°43'27" 1216 0.88 0.12 P29 N39°40'10" E105°28'12" 1 042 0.50 0.15
P14 N39°36'04" E104°52'10" 1179 1.42 0.12 P30 N39°45'01" E105°31'51" 1018 0.40 0.16
P15 N39°33'41" E104°58'09” 1 158 2.21 0.10 P31 N39°48'07" E105°40'09" 980 1.34 0.16
P16 N39°31'19" E105°01'59" 1 165 1.39 0.12
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Table 2 Importance value and niche width of the main plants in the
shrub and herb layers under Haloxylon ammodendron ( C. A. Mey.)
Bunge plantations in Alxa of Inner Mongolia®

AL TERE

YiFl Species V/% Niche width
By By,
#EAKJZ Shrub layer
21K} Reaumuria songarica 18.49 2.92 16.55
| Nitraria tangutorum 15.23 2.53 10.45
WL R Nitraria sphaerocarpa 12.13 2.45 9.57
BRI B Salsola passerine 7.42 2.43 9.22
2343] Potaninia mongolica 7.27 2.18 5.59
Hi T Zygophyllum xanthoxylum 4.53 2.37 9.03
R 4E Convolvulus tragacanthoides 4.16 2.16 7.28
A 3KEE Sympegma regelii 4.10 1.57 3.98
BEYEE Krascheninnikovia ceratoides 3.16 1.11 2.64
W3k Oxytropis aciphylla 313 237 9.45
EHITUR Kalidium foliatum 2.79 1.42 2.96
VbR 3E Atraphaxis bracteata 2.51 0.80 2.11
E W2 Ajania achilleoides 222 047 1.26
Fr25H8 )L Caragana korshinskii 1.94 0.14 1.06
FAM 35 B3E Salsola laricifolia 1.30 1.72 4.86
Y RAL Calligonum mongolicum 1.14 0.14 1.06
FIARJZ Herb layer

IKE5E Peganum nigellastrum 15.20 2.58 11.66
ThA Halogeton glomeratus 15.03 2.42 9.41
% VK# Bassia dasyphylla 11.39  2.43 9.27
WAL Artemisia annua 10.27 2.07 5.92
W8AE Allium polyrhizum 7.04 1.05 2.40
i Corispermum mongolicum 5.58 1.73 4.01
W EZE Salsola collina 4.57 2.17 7.53
FHRLEIEE Peganum harmala 3.87 0.99 2.52
Z2irdE Allium mongolicum 2.73 1.07 2.83
B FEBE B Zygophyllum mucronatum 2.29 0.83 1.60
ZUFEL Aristida adscensionis 2.09 1.88 6.16
Tt BT ¥ Cleistogenes songorica 1.96 1.60 3.50
FOUEH Sk Echinops gmelinii 1.66  0.57 1.62
VA3 Stipa glareosa 1.11 1.36 3.69

DIV, # A Importance value; Bg: Shannon 1§ %1 Shannon index;
B, : Levins 8% Levins index.
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Rs: £LfY Reaumuria songarica (Pall.) Maxim.; Nt: H#il Nitraria tangutorum Bobrov; Ns: Y3 $| Nitraria sphaerocarpa Maxim. ; Sp: BEJE EZE Salsola
passerina Bunge; Pm: 43l Potaninia mongolica Maxim. ; Zx: % L. Zygophyllum xanthoxylum (Bunge) Maxim.; Ct: HlE4E Convolvulus tragacanthoides
Turcz.; Sr: A3 Sympegma regelii Bunge ; Kc: Y53 Krascheninnikovia ceratoides (Linn.) Gueldenst.; Oa: Sk o) Oxytropis aciphylla Ledeb. ; Kf: h
JTUR Kalidium foliatum (Pall.) Moq.; Ab: VPAKZE Atraphaxis bracteata Losinsk. ; Aa: EARW.2H Ajania achilleoides ( Turcz.) Poljakov ex Grubov; Ck: ¥¥
SERNY L Caragana korshinskii Kom. ; SI. PN 3% 3K Salsola laricifolia (Litv. ex Drobow) Akhani; Cm. NOE R Calligonum mongolicum Turcz. ; Pn: il
MK Peganum nigellastrum Bunge; Hg: R4 % Halogeton glomeratus (M. Bieb.) C. A. Mey.; Bd: 25 VK%E Bassia dasyphylla ( Fisch. C. A. Mey.)
Kuntze; Aal; WAL E Artemisia annua Linn.; Ap: WRAE Allium polyrhizum Turcz. ex Regel; Cml . Euin Corispermum mongolicum 1ljin; Sc: WEX
Salsola collina Pall.; Ph: 35E3% Peganum harmala Linn.; Am: 5¢73E Allium mongolicum Regel; Zm: W8 FRSEBEIE Zygophyllum mucronatum Maxim. ;
Aa2: =T“¥E Aristida adscensionis Linn.; Cs: JoT=Fa T ¥ Cleistogenes songorica ( Roshev.) Ohwi; Eg: BP#5HiIlSk Echinops gmelinii Turcz. ; Sg: VWA
Stipa glareosa P. Smirn. O, ; Pianka 84X Pianka index.

B1 ARHFAERBAIRRTERE(A)NEXRE(B)FTEZEYMNESMHES
Fig. 1 Niche overlap of the main plants in the shrub (A) and herb (B) layers under Haloxylon ammodendron (C. A. Mey.) Bunge
plantations in Alxa of Inner Mongolia
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@ . 1 i 3 IEIKSS Extremely significant positive association; W: .35 1EIK4Y Significant positive association; A : A3 IEIKZ, Non-significant positive
association; O ¢ ik 3 F1IK 45 Extremely significant negative association; [J: 1 35 K 4% Significant negative association; A ; ANk 3 K45 Non-
significant negative association.

Rs: ZL# Reaumuria songarica (Pall.) Maxim.; Nt: H 4l Nitraria tangutorum Bobrov; Ns. Y #| Nitraria sphaerocarpa Maxim. ; Sp: BERIEEZE Salsola
passerina Bunge; Pm: #33il Potaninia mongolica Maxim. ; Zx: % Zygophyllum xanthoxylum (Bunge) Maxim.; Ct: $ili€4€ Convolvulus tragacanthoides
Turcz. ; Sr: AkZ Sympegma regelii Bunge; Ke: JE9EE Krascheninnikovia ceratoides (Linn.) Gueldenst.; Oa: 33k # Oxytropis aciphylla Ledeb. ; Kf: &
JIUR Kalidium foliatum ( Pall.) Moq.; Ab: VPARZE Atraphaxis bracteata Losinsk. ; Aa: ZARIAG Ajania achilleoides ( Turcz.) Poljakov ex Grubov; Ck: #7
%9 )L Caragana korshinskii Kom. ; Sl: #AM ¥ B3 Salsola laricifolia (Litv. ex Drobow) Akhani; Cm: W5 Calligonum mongolicum Turcz. ; Pn .
HRIKBEZE Peganum nigellastrum Bunge; Hg: $hEHE Halogeton glomeratus (M. Bieb.) C. A. Mey.; Bd: 25 ¥K%E Bassia dasyphylla (Fisch. C. A. Mey.)
Kunize; Aal: WAL Artemisia annua Linn.; Ap: Wk AE Allium polyrhizum Turcz. ex Regel; Cml . el Corispermum mongolicum 1ljin; Sc: BER
Salsola collina Pall.; Ph: J§5¢3% Peganum harmala Linn.; Am: 5Ea73E Allium mongolicum Regel; Zm . BRFEUEEEIE Zygophyllum mucronatum Maxim. ;
Aa2. =HE Aristida adscensionis Linn. ; Cs: Jot=BaFHE Cleistogenes songorica ( Roshev.) Ohwi; Eg: BP#5#il3k Echinops gmelinii Turcz. ; Sg: VWA 45
Stipa glareosa P. Smirn.

2 AFEHMHERBRAIMRKTERER (A)MELRE(B) EEEY ¢ KIEFEFHE
Fig. 2 Semi-matrix diagram of x? test of the main plants in the shrub (A) and herb (B) layers under Haloxylon ammodendron (C. A. Mey.)
Bunge plantations in Alxa of Inner Mongolia
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M. 55 EI4E Weak positive association (0.20<AC<0.60); A . JCIt45 Non-significant positive association (—0.20<AC<0.20); O. 5 HIK45 Weak
negative association (—0.60<AC<-0.20); (. 5B, Strong negative association(—1.00<AC<-0.60).

Rs: £L8) Reaumuria songarica (Pall.) Maxim.; Nt i Nitraria tangutorum Bobrov; Ns: WY Nitraria sphaerocarpa Maxim. ; Sp: B R Salsola
passerina Bunge; Pm; #ifi| Potaninia mongolica Maxim. ; Zx: %L Zygophyllum xanthoxylum (Bunge) Maxim.; Ct: $lFEAE Convolvulus tragacanthoides
Turcz.; Sr: A3kZE Sympegma regelii Bunge; Ke: BE9EE Krascheninnikovia ceratoides (Linn.) Gueldenst.; Oa: 435 H] Oxytropis aciphylla Ledeb. ; Kf: £
JTUR Kalidium foliatum (Pall.) Moq.; Ab: YPARZL Araphaxis bracteata Losinsk. ; Aa: FARIE44 Ajania achilleoides ( Turcz.) Poljakov ex Grubov; Ck: f7
ZH% )L Caragana korshinskii Kom. 5 SI; #AMHETESE Salsola laricifolia (Litv. ex Drobow) Akhani; Cm: VD3 Calligonum mongolicum Turcz. ; Pn;
HRIKBEE Peganum nigellastrum Bunge; Hg: $hAz % Halogeton glomeratus (M. Bieb.) C. A. Mey.; Bd: VK% Bassia dasyphylla (Fisch. C. A. Mey.)
Kuntze; Aal: ¥{E#E Artemisia annua Linn.; Ap: B8dE Allium polyrhizum Turcz. ex Regel; Cml: ZE 1ty HL5L Corispermum mongolicum ljing Sc: ¥ EF
Salsola collina Pall.; Ph; 4&5¢3% Peganum harmala Linn.; Am. S2irdE Allium mongolicum Regel ; Zm e 2 T e Zygophyllum mucronatum Maxim. ;
Aa2. =75HE Aristida adscensionis Linn. ; Cs: Jot=Fa T Cleistogenes songorica ( Roshev.) Ohwi; Eg: B 53k Echinops gmelinii Turcz. ; Sg: VWWHEF3F
Stipa glareosa P. Smirn.

3 NAEHMHEATIRBRTEARE (A)FEXER (B) TEEWHEE ZH(AC)
Fig. 3 Association coefficient (AC) of the main plants in the shrub (A) and herb (B) layers under Haloxylon ammodendron ( C. A. Mey.)
Bunge plantations in Alxa of Inner Mongolia
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