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Correlation between the spatial distribution of active cave and insect resources in

Phrynocephalus guinanensis ( Lacertilia. Agamidae)

ZHANG Kailong, LIU Yuhang, TONG Haojie, YU Xiaoxia, JIN Yuanting”
College of Life Sciences, China Jiliang University, Hangzhou 310018, China

Abstract: The toad-headed lizard (‘Phrynocephalus guinanensis) exclusively distributes in an area of sand dunes with
approximately 20 km wide and 30 km long in Guinan County of Qinghai Province. While the above sand dunes were
geographically isolated by surrounded grasslands, relatively larger number of active lizards were encountered in sand dunes
than in grassland in the contact area of sand and grass habitats. Three line transects with 150 traps were used to study the
spatial distribution ‘of active caves and the potentially available insect resources for P. guinanensis in grassland and sand
dunes in both/ sides. of ‘the contact area. The relationship between cave distribution and insect resource availability was
analyzed. We successfully captured 1236 individual insects belonging to 2 classes, 10 orders, 26 families, and 42 species.
Among them; 978 Insecta individuals were observed, comprising 7 orders, 21 families, and 37 species, while the
remaining 258 Arachnoidea individuals comprised 3 orders, 5 families, and 5 species. We also discovered that among the
570 individuals captured in the grassland, 2 classes, 9 orders, 22 families, and 37 species were present, whereas 666
individuals were captured in sand dunes and included 2 classes, 9 orders, 21 families, and 33 species. The Shannon-
Wiener diversity index, Simpson diversity index, and an evenness index for grassland insects were all larger than the

corresponding indexes for the insects in sand dunes, which indicated that the insect resources were more abundant and
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homogeneous in grasslands. Our results also showed that more active caves existed in sand dunes than in grasslands, and
their quantity in sand dunes increased with a decrease in the distance to the grassland-sand dune boundary; however, no
correlation was found between the quantity of active caves in grasslands and their distance to the boundary, which supports
the idea that a homogeneous spatial distribution of caves exists in grasslands. Moreover, we found no correlation between the
distance to the boundary, and the number of insect species and individuals in grassland and the number of insect individuals
in sand dunes; however, a significantly negative correlation was obtained between the distance to the boundary and.the
number of insect species in sand dunes. Therefore, our results concluded that a close relationship exists between the.spatial

distribution of active caves of P. guinanensis and the distribution of insect species in sand dunes.
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Fig.1 Habitat of P. guinanensis
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Fig.2 Distribution of line transect
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Table 1 Numbers of insect species and individuals in grassland and sand dunes
Jhk Fill Grassland 7b 4 Sand dunes
Classification Tk MAR%L T AMEKL
Number of species  Number of individuals Number of species ~ Number of individuals
4 H Hemiptera WFR} Aphididae 2 63 2 18
R} Cicadellidae 1 2 — —
15} Pentatomidae — — 1 1
# H Siphonaptera — 1 2 — —
I H Hymenoptera  ¥H#4F} Braconidae 1 2 — —
41845} Serphidae 1 3 1 3
V4Rl Sphecidae 1 2 1 1
A} Formicidae 4 28 1 1
#53 H Coleoptera A H Unknown Coleoptera 1 1 1 1
BHEL Coccinellidae — — 1 1
A HIBL Carabidae 3 88 2 45
125 Bl Tenebrionidae 1 15 1 332
% HEL Curculionidae 3 154 4 85
84 .8} Melolonthidae — — 1 3
X# H Diptera B} Muscidae 5 39 4 26
JRIEFE} Sarcophagidae 1 1 1 1
IR Culicidae 4 26 4 14
KA Tipuloidea 1 12 1 3
B AR Asilidae 1 1 — —
%% H Lepidoptera — 1 1 1 1
B H Trichoptera AR} Caddisfly — — 1 2
W H - Acarina KA1 F 1 Unknown acarinal 1 65 1 80
KA H 2 Unknown acarina2 1 29 1 26
AW F 3 Unknown acarina3 1 22 1 14
Bk H Opiliones K7 B PRl Phalangiidae 1 2 1 2
Wik B Araneida Bk Al Salticidae 1 12 1 6
St Total 37 570 33 666
22 BB
GEEW L S ARAZMR R R '
S5 5 18—24 0
(MANOVA, P.= 0. 104) Fil > 1A 0 & ( MANOVA, P = ggg .
0.260) 2 SR BF 000 10 3 Sebrkz i 380 CEE
IR (MANOVA , P = 0.367) FIASAHCRE (MANOVA, S5 2 e
p-0as) BAAIH L3 RHAHR R TS
G IRar BT, B E A IXBOL R R S L0 R BEHR A PRI
( Tenebrionidae , 28.07% ) . % Eﬁ ;F"I' ( Curculionidae ’ Number of grassland caves Number of sand dunes vaves
19.34%) LA S H (19.09%) , Kb R LA FRE ) @3 masssm SR hRam= e s

SR (27.02%) . Wi B (20.35%) LK A R
( Carabidae, 15. 44%) , Vb o PG # Fh 8 4 125 H #}

Fig.3 Spatial distribution of active caves in grassland and

sand dunes

(49.85% ) Fllsiigh H (18.02% )
5T X3 B B Shannon-Wiener ZFEMEFEEC(H) M 2.509, Pielou $12] FEF %L (J) 2 0.671, Simpson $5 %%
(D)} 0.861, Hh 5175 H] Shannon-Wiener ZREMEFERL(H) N 2.719 , Pielou 15 BEFEH0(J) 4 0.753 , Simpson

http ; //www.ecologica.cn



5554 JAE = 378

FRE(D) } 0.891; Vb Hu i ] 1) Shannon-Wiener ZFEPEFE B (H) 24 1.947, Pielou Y5 EFEH(J) 4 0.557,
Simpson 8% (D) g 0.718 , 34 b B HA
2.3 SO RRIE S R HOR IR S A RRAE

WF5% DI A o 3058 R VD WS 2R 7 47 A Hirh B 18 A, YD M 29 A, 2S[A] 40 A5 A&l 3 s, ZrHr R
B T AT B A AR B BN I8 3 A O (Spearman AHICHE r=-0.866, P=0.058) , i V0 il o B GE S5 B
A3 AP B 35 67 AH O ( Spearman A M r=-0.975,P=0.005) .

B U IE AR AR AN 2 s, i b B AR 2 5 B 0 B 2 19 IR TG I8 3 A O ( Spearman AH W - =
-0.667,P=0.219) , B & 5 8 40 A2 B 2506 5C ( Spearman AHOCHE r=0.100,P=0.873) ; Vb i R Hif
R BE AL B 5L 5 R R OC (Spearman AHIGHE r=-0.975,P=0.005) , 1M B MU0 W) 5 B4 L 27 1
3 . 35 7 AH 5 ( Spearman A r=-0.500,P=0.391)

2.4 W7 5 R R RE S R

DL B AR U BE B AR 6 m S — R EE  TH A AH SR P B R OB S B ORI S R L
AN BN 7 A 5 B IR AR Z [ Y D 2, A B M b 5% VD R o0 A R ORI IS O A R 3 A O
(Spearman AHIEME r=0.740,P=0.152) , 5 B B80S 35 M G ( Spearman i XS PE #=-0.289, P=0.638) , i
TEVDHb_E B R VDA 743 A 5 B HURR 28 20 A 2 3 1E A 56 ( Spearman AH &P =1.000,P < 0.001) ,{H5E H
Kt 43 A A 35 1E AH K ( Spearman A1 r=0.564,P=0.322) ,

x2 BHORKTRESEEANEFIMEENMEHESRIT

Table 2 Number of insect species and individuals in each gradient of distance to the boundary

BN FE B /m A £ line A B £ line B C £k line C M1t Total
Distance from the boundary BB MAREC AR MEEC R0 AMEEC ME AMRM
HiHh Grassland 0—6 9 25 16 37 14 37 25 99
6—12 12 20 15 43 17 35 23 98
12—18 12 25 12 41 16 76 24 142
18—24 12 30 10 23 12 38 20 91
24—30 14 29 11 45 18 66 23 140
Vb Hb Sand dunes 0—6 22 37 6 24 10 66 23 127
6—12 12 57 10 30 13 84 21 171
12—18 11 86 10 37 10 58 17 181
18—24 9 40 5 19 9 22 14 81
24—30 8 60 12 46 0 0 14 106
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