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Ant species diversity of Qinghai part Qilian Mountain National Park
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Abstract: In the present study ant diversity in the Qilian Mountain National Park ( Qinghai part) was
surveyed using sample plot method. In total 13 ant species belonging to 6 genera and 2 subfamilies of
Formicidae were recognized. A new record species to China Temnothorax volgensis ( Ruzsky) and 7 new
record species to Qinghai Province were reported. Formica candida Smith Formica manchu Wheeler and
Formica gagatoides Ruzsky were the dominant species in the ant community. Diversity indexes of the ant
communities in the 4 vertical zones of Qinghai part are: East section ( east slope of Jingyangling Yakou)
> middle-west section ( east slope of Reshui Yahuo) > middle-east section ( west slope of Jingyangling
Yakou) > west section ( west slope of Reshui Yahuo). Species numbers individual densities and
diversity indexes are generally decrease with the increase of altitude which suggest that indexes were

influenced by altitudes and air temperatures. In addition the main indexes express multi-domain effect or
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mid-domain effect phenomenon or bottom-domain effects in different vertical zones

species assemblage adapted to varied habitats dwelling at different altitude of the vertical zones

it implies that ant

at the

same time the habitat of ant communities were disturbed by human being. As influenced by rainfall and

humidity ant species richness and diversity index on the east slope of Qinghai part were higher than the

west slope. Based on the similarity coefficients ant communities are differentiated in a certain degree from

distinct habitat of Qinghai part which have significant ecological functions and protection value.

Key words: Formicidae; community; biodiversity; national park; Qilian Mountain
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Fig. 1  Distribution map of sample — plots for ant species diversity survey in Qinghai part of Qilian Mountain National Park

o Note: Small flag marks the location of the plots.

1

Table 1 Sample plot information for ant species diversity survey in Qinghai part of Qilian Mountain National Park

(m) (x)

No. Sample-plot sites AL SD SE Soil type M Vegetation D (%) (%) (%) (em)
types SC HC LC LT
3269 SW 20 0 0 90 90 0.5~1
Erzhilong Qilian Yellow sandy soil Moist Herb
3506 S 15 0 0 95 95 1~2
Xiaoyanglong Qilian Grey sandy soil Moist Herb
3 3729 SE 35 0 0 95 95 0.5~1
Reshuixigou Qilian Brown soil Moist Herb
4003 S 25 0 30 70 70 0.5~1
Resuiyahuo Qilian Grey brown soil ~ Wet Shrub
3758 NE 7 0 0 100 100 0.5~1
Shangreshuigou Qilian Grey brown soil ~ Wet Herb
6 o 3548 SW 10 . . 0 0 100 100 0.5~1
Yemazui Qilian Grey brown soil  Moist Herb
7 3269 SW 20 0 70 90 90 1~2

Yeniugou Qilian Grey sandy soil Damp  Shrub
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1 Continued table 1

No. Sample-plot sites AL SD SE Soil type M Vegetation D (%) (%) (%) (cm)
types SC HC LC LT
8 . . 3042 W 37 . 0 25 85 90 1~2
Bianmacun Qilian Yellow sandy soil Damp  Shrub
2987 NW 32 i 0.7 20 100 100 3~4
Xigou Qilian Brown soil Moist Picea forest
10 . 2722 N 5 . . . 0. 8 5 90 100 3~4
Xiadalian Qilian Brown soil Moist Picea forest
11 o 2997 SE 27 . . 0 0 100 100 1~2
Aroudasi  Qilian Brown soil Moist Herb
12 . . 3240 E 15 . . 0 0 100 100 1~2
Fengxiawan Qilian Brown soil Moist Herb
13 . . 3538 W 15 . . 0 0 100 100 0.5~1
Cairide Qilian Brown soil Moist Herb
14 ingyanglingyak 3762 S 15 0 0 100 100 1~2
Jingyanglingyakou Brown soil Wet Herb
Qilian
15 oo 3513 E 30 . 0 40 95 95 0.5~1
Xiadiangou Menyuan Red brown soil ~ Wet Shrub
16 Huahaiyuanyang 3261 NW 20 . . 0 20 100 100 1~2
Grey brown soil Moist ~ Shrub
Menyaun
17 . 2999 SE 35 . . L 0.6 0 100 100 2~3
Dazuizi Menyuan Yellow soil Moist Salix forest
Conifer—
18 . 2762 E 25 . . 0.4 50 100 100 2~3
Qihankaigou Menyuan Brown soil Moist  broadleaf
mixed forest
Conifer—
19 . 2532 W 5 . . 0.5 30 90 100 3~4
Sigou Menyuan Brown soil Moist  broadleaf

mixed forest

Note: No Sample-plot numbers; AL Altitude; SD Slope direction; SE Slope degree; SM  Soil moisture; CD Tree canopy
density; SC  Shrub coverage; HC Herb coverage; LC Litter coverage; LT Litter thickness.

( Bingham 1903; Bolton 5.0% ~ 9.9% B 0 1.0% ~
1994; 1995; 1995; 4.9% C 7 0.1% ~0.9%
2001; 2002) D ;o <0.1% E
o ( 2019) .
1.2.4 1.2.5
6

5 o =10% A ; N + Shannon-Wiener N
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Pielou + Simpson + Jaccard 19 12 127
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DN, i N S Leptothorax acervorum ( Fabricius) .
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° manchu Wheeler ( 2)
(3) Simpson  C = 2 (p)2 3
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Table 2 Ant community composition in Qinghai part of Qilian Mountain National Park

() (%)

No. Species name Individual numbers Percentage Species types
1 Formica candida Smith 5124 42.2528 A
2 Formica manchu Wheeler 2 699 22.2561 A
3 Formica gagatoides Ruzsky 1 638 13. 5071 A
4 Myrmica kozlovi Ruzsky 859 7.0834 B
5 Myrmica afghanica Radchenko & Elmes 542 4. 4694 C
6 Formica jessensis Forel 513 4. 2302 C
7 Formica tibetana ( Mayr) 227 1. 8719 C
8 Leptothorax acervorum ( Fabricius) 187 1. 5420 C
9 Camponotus herculeanus Linnaeus 167 1.3771 C
10 Formica sinensis Wheeler 148 1. 2204 C
11 Temnothorax volgensis ( Ruzsky) 21 0.1732 D
12 Plagiolepis manczshurica Ruzsky 1 0. 0082 E
13 Formica sulcinodis Nylander 1 0. 0082 E

Total 12 127 100. 0000
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(10 ) > (9 ) > ( 2016) .
(4 ). 5 0~6 3.0
4 0-~4 2.0
. 6
( 2001) . 0-~9 3.8
7 0~6 2.9

( Bharti et al. 2013) ( 3).

3

Table 3 Main indexes of ant communities from Qinghai part of Qilian Mountain National Park

( /m’) H E c
Vegetation types Ahitidrz) Species Tndividual Diversity Bremnes Dominant

amount densities indexes indexes indexes

Herb 3 269 4 38.8 0. 3953 0. 2851 0.8125

Herb 3 506 2 2.6 0.5539 0.7992 0. 6326

Herb 3729 2 9.4 0.6714 0. 9686 0.5216
Shrub 4 003 0 0.0 - - -

W slope Reahuisahuo V7 - 4 - 0. 5852 0.4221 0. 6412

verage W dope Reshuivatuo vz 620 2.0 17.7 0. 5402 0. 6843 0. 6556
Shrub 4 003 0 0.0 - - -
Herb 3758 0 0.0 - - -

Herb 3 548 1 0.2 0. 0000 - 1. 0000

Shrub 3 269 2 13.6 0.6411 0. 9249 0.5512

Shrub 3042 6 48.6 1. 1300 0. 6307 0.4715

Picea forest 2 987 5 27.0 1. 0085 0. 6266 0. 4470

Picea forest 2722 6 23.8 1.5013 0.8379 0.2898

£ dope Reshuiyal V2 - 10 - 1. 6594 0.7207 0. 2408

Average B aope Reshuisabuo vz 332 2.9 16.2 0. 8562 0.7550 0.5519

Picea forest 2722 6 23.8 1.5013 0.8379 0.2898

Herb 2997 5 50.0 1. 1413 0.7091 0.3300

Herb 3 240 4 67.2 0.9017 0. 6504 0. 4698
Herb 3538 0 0.0 - - -
Herb 3762 0 0.0 - - -

- 9 - 1. 5645 0.7121 0.2719

W slope Jingyanglingyakou VZ




1 Continued table 1

(m) ( /m®) H E C
" Species Individual Diversity Evenness Dominant
Vegetation types Altitude
amount densities indexes indexes indexes
3252 3.0 28.2 1. 1814 0.7325 0.3632
Average W slope Jingyanglingyakou VZ
Herb 3762 0 0.0 - - -
Shrub 3513 0 0.0 - - -
Shrub 3 261 5 35.6 0. 9420 0.5853 0. 4268
Salix forest 2 999 5 98.6 0. 7206 0. 4477 0. 6440
2762 9 111.6 1. 5826 0.7203 0.2608
Conifer-broadleaf mixed forest
2 532 4 119.8 1.2353 0. 8911 0.3244
Conifer-broadleaf mixed forest
- 11 - 1. 8598 0. 7756 0. 1860
E slope Jingyanglingyakou VZ
) 3138 3.8 60.9 1. 1201 0. 6611 0.4140
Average E slope Jingyanglingyakou VZ
Qinghai part - 13 - 1. 6932 0. 6601 0. 2560
3315 3.0 31.4 0.9284 0.7082 0. 4981
Average Qinghai part
: VZ o Notes: VZ vertical zone.
2.2.2 2.2.3
31.4  /m*> 4 1.6932 4
(60.9 /m®) > (1.8598) >
(28.2 /m®) > (1.6594) > (1.5645) >
(17.7 /mz) > (0.5852)
(16.2  /m?) . 4 . 4
0.00.38.8 /ot 7 e 0.3953 ~ 0. 6714 0. 5402;
: 7 7
0.00 ~48.6  /m> 6.2 /m*: 0. 0000 ~ 1.5013 0. 8562;
2
’ 5 0.9017 ~ 1. 5013
5 0.00 ~67.2 /m’
) 1. 1814;
28.2  /m7;
’ ) 6 0.7206 ~ 1. 5826
6 0.00~119.8 /m
60.9 /o’ 1. 1201;
. m,
( 3o

( 3)0
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2.2.4 4 0.5216 ~0. 8125
0. 6556;
0.6601 4 o
(0.7756) > 7 0.2898 ~ 1. 0000
(0.7207) > (0.7121) > 0.5519:
(0.4221) 0
o 4 5 0.2898 ~0. 4698
0.2851 ~0.9686 0. 6843; 0.3632;
o 7 6 0.2608 ~ 0. 6440
0.9249 ~ 0. 6266 0. 7550; 0. 4140;
o ( 3).
5 0. 8379 ~ 2.3
0. 6504 0.7325; 4
o 0.2500 ~0.900
6 0.4477 ~ ; 0.5377
0.8911 0.6611; 0
( 0. 9000)
( 3)- ;
2.2.5 N
(0.6154 ~
0.2560 4 0.7273) :
(0.6412) > 3
(0.2719) > (0.2408) > (0. 2500 ~ 0. 4000) .
(0. 1860) N 4
. ( 4).
4 4 (9)

Table 4 Similarity coefficients ( g) between ant communities from the 4 vertical zones in Qinghai part of

Qilian Mountain National Park

( )

West section

( W slope Reshuiyahuo)

Vertical zones

( ) ( )

Middle-west section Middle-east section

( E slope Reshuiyahuo) (W slope Jingyanglingyakou)

( )

0. 4000
Middle-west section ( E slope Reshuiyahuo)
( )
. . . . 0. 3333 0. 9000
Middle-east section ( W slope Jingyanglingyakou)
0. 2500 0.6154 0.7273
East section ( E slope Jingyanglingyakou)
g 0.00~0.24 © g 0.25~0.49 L
0.50 ~0.74 ; q 0.75 ~1.00 ( 1996;

2002) . Notes: When ¢ between 0. 00 ~0. 24 means the two communities extremely dissimilar; when ¢ between 0. 25 ~0. 49

means the two communities moderately dissimilar; when ¢ between 0. 50 ~0. 74 means the two communities moderately similar; when ¢

between 0. 75 ~ 1. 00 means the two communities extremely similar ( Wang et al.

1996; Xu 2002) .
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(2012)
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(4 )
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N . 3
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3
3 (
2001) ; 3
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2016) .
4
(0.2500 ~ 0. 900)

( 2017) .

( References)

Bharti H Sharma YP Bharti M et al. Ant species richness
endemicity and functional group along an elevational gradient in the
Himalayas J . Asian Myrmecology 2013 5 (1): 79 —101.

Bingham CT. The Fauna of British India Including Ceylon and Burma.
Hymenoptera Vol. II. Ants and Cuckoo — wasps M . London:
Taylor and Francis 1903.

Bolton B. An Online Catalog of the Ants of the World DB/OL . (2020
-02-23) 2020-03-20 . http: //www. antcat. org/.

Bolton B. Identification Guide to the Ant Genera of the World M .
Cambridge USA: Harvard University Press 1994.

Cai H Li JM Cheng X et al. Features of insect communities of alpine
meadow ecosystem in Qinlian Mountain regions J . Pratacultural
Science 2012 29 (1) : 121 -127.

J. 2012
29 (1): 121 -127

Chen YQ. The progress of study on the relationship between ant
community and habitat and a new trend ] Journal of
Environmental Entomology 2017 39 (4): 735 -740.

J.
2017 39 (4): 735 -740

Hao H Feng WD Wang L. The research on officinal insect resource in
the Qilian Mountains National Nature Reserve J . Special Wild
Economic Animal and Plant Research 2005 2: 50 -53  60.

2005 2: 50 -53 60
Holldobler B Wilson EO. The Ants M . Cambridge US: Belknap
Press of Harvard University Press  1990.
Huang Z Xu ZH Liu X et al. Ant species diversity of northeastern

Yunnan J . Chinese Journal of Ecology 2019 38 (12): 3697 -

3705.
. 2019 38 (12): 3697 —3705
Jiang ZC Jing ZL. Wang YK. The Hymenoptera insects and their
Journal of

species in Qilian Mountain Nature Reserve ]

Northwest Forestry University 2006 21 (6): 139 - 144.

J. 2006 21 (6): 139 —144
Li WQ XU ZH Zhou XY et al. Ant species diversity of Mount
Everest section of the Himalaya Mountains J Journal of

Southwest Forestry University 2016 36 (1): 114 —120.

I 2016 36 (1): 114 -120
Li XM LU YQ Wang YK. Natural enemy insects in Qilian Mountain
National Nature Reserve in Gansu ] .

University 2002 7 (5): 36 -41.

Journal of Gansu Normal

2002 7 (5): 36 —41

Qilian Mountain National Park. Park resources EB/OL . (2018 — 12
-29 2020 - 03 —20 . http: //www. forestry. gov. cn/qls/3/
index. html. . ( )
EB/OL . (2018 - 12 -29) 2020 - 03 -

20 . http: //www. forestry. gov. en/qls/3 /index. html
Sun JZ Hao H Liu JQ et al. Investigation on species of the forest
natural enemy insects in Dongdahe forest region of Qilian Mountains
Nature Reserve J . Journal of Gansu Foresiry Science and

Technology 2010 35 (4): 23 -26.

2010 35 (4): 23 -26

TangJ LiS HuangEY et al. Economic Insect Fauna of China. Fasc.

47. Hymenoptera Formicidae (1) M .
1995.

Beijing: Science Press

() M. : 1995
Wang Yk Yang QS. Forest Insects in the Qilian Mountain Area M .
Lanzhou: Gansu Science and Technology Press 2008: 6 —27.
M .
2008: 6 -27
Wang ZY Lu YH Wang HF. The ecological distribution of soil mites in
Acta Ecologica Sinica. 1996 16 (1):

Jivhua Mountains ] .

58 - 64.
] 1996 16 (1): 58 —64
WuJ Wang CL. The Ants of China M . Beijing: China Forestry
Publishing House 1995. . M .
1995
Xu ZH Chu JJ] Zhang CL et al. Ant species and distribution pattern

J . Sichuan

in Gongbo Nature Reserve in southeastern Tibet

Journal of Zoology 2011 30 (1): 118 - 123.

I 2011 30 (1): 118 -123
XuZH LiJG FuL et al. A study on the ant communities on west

slope at different elevation of the Gaoligongshan Mountain Nature



103

Reserve in Yunnan China ] Zoological Research 2001
22 (1): 58 -63.
I 2001

22 (1): 58 -63

Xu ZH. A Study on the Biodiversity of Formicidae Ants of

Xishuangbanna Nature Reserve M . Kunming: Yunnan Science
and Technology Press 2002.
M . : 2002
Yu XJ PuXP Hung SJ et al. Effects of ants ( Tetramorium sp.) on

eastern Qilian Mountains alpine grassland ecosystem J . Acta

Prataculturae Sinica 2010 19 (2): 140 - 145.

. 2010 19 (2): 140 - 145

Zhang NN Qiu JS. The research on the ant species diversity in large
scale spatial patterns ] . Journal of Environmental Entomology
2018 40 (5): 1003 -1013.

J. 2018
40 (5): 1003 1013

Zhou SY. Ants of Guangsi M .

Press 2001. . M .
2001

Zhu HQ Xu ZH Zhang XM et al. Ant species diversity of

Guilin: Guangxi Normal University

Southeastern Yunnan ] . Journal of Environmental Entomology
2019 41 (3): 533 -544.

J . 2019
41 (3): 533 -544



