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Abstract; The objective of this study is to clarify the changes in the composition and quantitative characteristics of ant
communities during sand fixation and their effects on soil physical and chemical properties. In this study, the Tengger Desert

sand-fixing vegetation area was used as the research area, the 5-year, 8-year, 34-year and 57-year sand-fixing vegetation
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areas were used as the research plots, and the mobile sand land was used as the control. We measured the number of
individuals and groups of ant communities in different plots and the physical and chemical properties of soil inside and
outside the ant mound, and analyzed the distribution characteristics of ant communities in different plots and their
relationship with soil factors. The results showed that: (1) the dominant group in the ant community in the sand-fixing
vegelation area was Formica cunicularia, accounting for 78.87%. (2) The density of ants in the 57-year sand-fixing
vegetation area was significantly lower than that in the 8-year and 34-year sand-fixing vegetation areas (P <0.05). The
number of ant groups in the 5-year sand-fixing vegetation area was significantly lower than that in other vegetation areas ( P<
0.05). (3) Soil water content, soil conductivity, soil silt and clay, and soil total potassium showed the significant
differences between ant mounds and non-ant mounds only in the 57-year sand-fixing vegetation area. Specifically, soil water
content, soil clay, and soil total potassium showed that ant mounds were significantly higher than non-ant mounds, while
soil conductivity and soil silt showed that ant mounds were significantly lower than non-ant mounds. The soil pH showed that
the anthills in the sand-fixing vegetation area were significantly higher than the non-anthills only in 8 years and 57 years
(P<0.05). The soil organic carbon showed that the anthills in the sand-fixing vegetation area were significantly higher than
the non-anthills only in 8 years. The soil total nitrogen showed that the anthills in the sand-fixing vegetation area were
significantly higher than the non-anthills only in 8 years and 34 years (P<0.05). (4) The ant community composition was
significantly correlated with soil particle size, electrical conductivity, pH, organic carbon, total nitrogen, total phosphorus,
and available phosphorus content. Partial redundancy analysis results results showed that the number of ant groups was the
main limiting factor affecting soil physical and chemical properties in sand-fixing areas. The composition of ant communities
in different sand-fixing times in Tengger Desert was quite different. More abundant ant communities were conducive to
improving soil texture, promoting the development of soil physical and chemical properties in a good direction, and

promoting the restoration of desert ecosystem.
Key Words: Tengger Desert; artificial sand-fixed plantation; ant community composition ; soil physical-chemical properties
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R 182 mm , 4E7E & i 2400 mm, SEH KR 2.9 m/s, XUE £ R PEAL X, B 2 R k1, el X
?//hj:USJ 3
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Table 1 Vegetation of different sand-fixing revegetation areas
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Sand-fixing time Dominant plant species

[E¥ 5 a M (Artemisia ordosica) fE ¥ ( Corethrodendron scoparium ) | & ( Caragana korshinskii ) | % vk #E ( Bassia
Sand fixation for 5 years dasyphylla) ﬁE’J}‘(ﬁﬁﬁ( Convolvulus ammannii) j’)%(/lgriophyllum squarrosum ) \(’/I‘W( Psammochloa villosa)
[E7 8 a M (Artemisia ordosica) fEHE ( Corethrodendron scoparium) ¥72% ( Caragana Korshinskii) K5 $]3k ( Echinops
Sand fixation for 8 years gmelini) 55 VKZE ( Bassia dasyphylla) , B5Z ( Corispermum declinatum )

[E7D 34 a ¥r4& ( Caragana Korshinskii ) . 0 & ( Artemisia ordosica ) . W W H 3k ( Echinops gmelini ) . 55 VK 2 ( Bassia
Sand fixation for 34 years dasyphylla) V78 ( Allium mongolicum )

[E P 57 a I (Artemisia ordosica) |\ %¢ B3 ( Krascheninnikovia ceratoides) . A %L ( Pennisetum centrasiaticum ) | o 75 5
Sand fixation for 57 years ( Enneapogon borealis) Jil 25 ( Setaria viridis)
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Fig.1 Overview of the study area
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LR oA RSB 7 ( Formica cunicularia ), AMEEE LR 78.87% ; W WS R B BRI ( Messor
aciculatus ) & COHTE WL ( Tetramorium flavum) FISEFTHL ( Cataglyphis aenescens) , ™EEE R 19.66% ; Fi 45 Fi
S AE/ING ML ( Monomorium chinense) LML ( Formica sinae) F1HAEIE I WYL ( Liometopum sinense) | LN
N 1.47%

F2 FEEDXBEEEAN

Table 2 The composition of ant community in different sand-fixing areas

[ED 5 a 8 a 7D 34 a B 57 a
K Sand fixation Sand fixation Sand fixation Sand fixation
Group for 5 years for 8 years for 34 years for 57 years
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-y R TRy - b 2R
MR BRRE R - o am e "
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iy 4 e
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Sy A NS Y
/J\%{ﬁXE: rf"ﬂ—¢%?§b( ' _ 32 ++ 2 + 2 +
Monomorium Monomorium chinense
R B oy
. ﬂ X}é ?E/\AX . . 1157 +++ 1628 +++ 964 +++ 519 +++
Formicinae Formica Formica cunicularia
P y
lﬂ‘%@( . 8 + 25 ++ — —
Formica sinae
i U ' LA . . 146 - " . 9 -
Cataglyphis Cataglyphis aenescens
MER ORWSMUE PR B ; . B B
Dolichoderinae Liometopum Liometopum sinense
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BER/INZEWL AR S HN 0.28% Fig.2 Changes in the number of individuals number and taxa
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Fig.3 The physicochemical properties of soil inside and outside ant mound in sand-fixing vegetation area ( Mean+SE )
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SRR RN 57 a FIVPHIGE X B 55 TRV HA 8 a FEVMEREX , B 3 SR EHNFETD 57 a>
V) 34 a>[E7D 8 a Al 5 a>imshvb i (P<0.05) ; WU -4t 1 AR BN EVD 57 a> YD 34 a> [V 8 a>[EV)
5 a>Ti s (P<0.05) .

WCR N 3 pH RN 8 a Fil 57 a [BIVPHEIHEIX 1 pH 1 25 w5 T HAAEFR [E VAR 4% X ( P<0.05) ,34 a [#]
VPR X 3 TR sV (P<0.05) s I e/ 3ER IR K 57 a Fl1 8 a EVMHLHEIX +4 pH B3 & F AR v
AEA (P <0.05) ,5 a [EVPHESE X 145 pH 03 TP HL(P<0.05) o 57 a [E VAR # X B A A1 13566 Bk
¥ 4 2 R T LA VD AR RR 34 a [V 4 DX 0 Fr N A WL S 2 1 T U sl 0 b - A WL, B VD e ) 3
DI IO TR B i o o e o S O o <

M 3 AL 7R S a BYMAEBEIX I NAMUCE 3 pH 2253 8 3 BB ICE ) 3 pH B 58T sh
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STBUND Ol b= L LA B il < I O A T Lot
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PR JE (lengths of gradient, LGA) , 1T DCA HEF )
FREEME R 0.9<4, HUR FTTAY 53 HT (redundancy analysis,
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Fig.4 RDA two-dimensional diagram of the relationship between
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W AR R R SRR S A 2 HET i R E A
KR, IS 2 HEP iR e R,

FHER 4 AT g IE I 5 1% pH B IEM G R
(P<0.05) , ff7CiS + 56 HLms A4 A S A e e R
(P<0.05) , 54 Bk Aok R 5 3 AU R (P<
0.01) , SEMR & B IEAEE R (P<0.01) . LHTYS

soil physical-chemical properties and ant community composition
SOC: - 3EA HLAK ; TN - 3 4 5. TP L 3 2 TK. 1328
AP AR  AK: - SEH S pH . 3 pH EC: HL S 5R; SM
T HEE KA SC SRR SP . 3R SS: RIERM AL 1 BB
AR ;2 B EHER 3 A /NG 4 4 TG 5 LMK 6. S0HT
W57 - A M L 5 8 - M SRR

TR TEAHSE R R (P<0.05) , MGMCERERCS HIEE LR 22 pH B IEF XK R (P<0.05), 548 A
W LR BB R B IE AR R (P<0.01) , Sabki 2 B M AL ER (P<0.01) .
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Table 3 Partial RDA analysis on the relative contribution of the abundance of ant community composition to the soil physical-chemical

properties
A5 Variable FiHkE Contribution/% F P
U IR AERL Ant Groups richness 7.2 20.7 0.002
7 Formica cunicularia 4.5 13.8 0.002
FRAESEI S Liometopum sinense 1 3 0.044
WA, Tetramorium flavum 0.7 2.1 0.142
ET BRI Messor aciculatus 0.8 2.4 0.096
WM Cataglyphis aenescens 0.6 1.9 0.166
HAE/NZR I Monomorium chinense 0.5 1.4 0.238
LIMREL Formica sinae <0.1 0.1 0.904
4 g

4.1 [ VDARA DX D4R 0 %ok W O 2 A S SO R 5

G s S N T EVM XS 7E 5 a BV IX A B 1 TERE 2 J& 2 Ff ;8 a [EI VAR X K B
W3R 6 J&® 7 ;34 a F1 57 a [ VAR XY R B 3 SERL 5 T8 5 A, 1 e 3L L 00 s 9y Ao R i 3 (8] 904 FR
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