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Population characteristics of plateau zokor ( Eospalax baileyi) and its relationship

with environmental factors
CAI Xincheng, HUA Limin, YE Guohui, CHU Bin”

College of Pratacultural Science, Gansu Agricultural University; Engineering and Technology Research Center for Alpine Rodent Pests Control, National

Forestry and Grassland Administration, Lanzhou 730070, China

Abstract: Population characteristics serve as fundamental indicators that reflect the current survival status of wild species,
which are subject to dynamic changes due to internal and external environmental factors. Plateau zokor ( Eospalax baileyi) ,
a dominant subterranean rodent inhabiting the Tibetan Plateau, plays a vital role in maintaining species diversity and
scientifically managing rodent damage in alpine grasslands. Therefore, it is crucial to investigate the population
characteristics of the plateau zokor and its relationship with the environmental factors. For this study, we selected the typical
plateau zokor distribution area, with an area of 1.5hm”, in Zhuaxixiulong Town, Tianzhu County. We used the capture-
mark-recapture method to analyze the population density, survival rate, recruitments per hectare, and body weight of
plateau zokor in May and October from 2014 to 2019. Additionally, the aboveground and belowground biomass of each plant
functional group was investigated by sampling method, and also obtained the climate data for the same period from the China
Meteorological Data Center. Finally, we examined the relationship between population characteristics and the environmental

factors by using the gray correlation analysis. The results indicated that the population characteristics of the plateau zokor
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exhibited interannual and seasonal variations. From 2014 to 2019, the population density and survival rate of the plateau
zokor displayed a declining trend. Moreover, the population density in spring was lower than that in autumn, while the
survival rate and recruitments per hectare of plateau zokor from spring to autumn were higher than those from autumn to the
following spring. Grey correlation analysis revealed that the population density, survival rate and body weight of plateau
zokor were highly correlated with rainfall, extreme temperature, and the biomass of forbs in spring. However, the
recruitments per hectare of the plateau zokor population showed a low correlation with spring climatic factors and plant
biomass. In autumn, the population density and recruitments per hectare of plateau zokor exhibited less correlation with
climatic factors, except for a higher correlation between the survival rate and body weight with temperature. Furthermore, in
autumn, the correlation between the population density and survival rate of the plateau zokor and plant biomass was
relatively lower, except for a slightly higher correlation between the recruitments per hectare and body weight with plant
biomass. In summary, these findings not only provide a foundation for the establishment of the plateau zokor population

prediction but also offer valuable insights for the prevention and control of the plateau zokor outbreak in time.

Key Words: FEospalax baileyi; capture-mark-recapture; population characteristics; environmental factor
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Table 1 Capture situation of plateau zokor

X 2014 2015 2016
T H
Ttems o [Ex T e % e
Spring Autumn Spring Autumn Spring Autumn
BRI Wi 3 13 6 13 9 14
Number of capture T 9 5 10 2 8 2
IAH Weight/g MEME 231.53+19.41Aab  180.64+11.19Ab  263.19+17.17Aa  221.47+16.03Ab 206.57+17.89Aab  196.92+11.93Ab
Tk 151.65+7.65Ac  166.32+15.35Aa 194.30+10.00Aa  191.77+1.14Aa 183.44+4.83Aabc 165.37+12.37Aa
2017 2018 2019
T H
. prea e e " % wE
Spring Autumn Spring Autumn Spring Autumn
SRR 133 8 6 5 7 7 8
Number of capture T 6 4 4 6 2 4
IRE Weight/g P 187.73+23.09Ab  209.31+21.47Ab  265.88+25.06Aa 217.49+17.32Ab 228.00+21.57Aab 260.73+16.85Aa

HEbE  164.03+7.82Abe  161.61+18.17Aa  192.80+13.87Aab  165.28+9.55Aa  206.99+8.37Aa  201.75+21.86Aa
ARVNG FARACRAEPRIR 25 50 B35, AR 7 BEOR 15 [ 22 57 .3 (P<0.05)
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Table 2 The marker recapture data and the estimation of population parameters of plateau zokor

it ] Time n; m; S; R; Z; M, N; D, B;

2014 #Z= Spring 12 — 12 8 — — — 1.04 —
FkZE Autumn 18 4 18 8 2 13.00 47 0.87 15

2015 #Z& Spring 16 6 16 5 6 25.20 56 0.64 21
FkZE Autumn 15 5 15 5 6 23.00 56 0.61 14

2016 #7Z5 Spring 17 6 17 6 5 20.17 49 0.74 27
ZE Autumn 16 5 16 5 6 24.20 62 0.67 0

2017 #7Z5 Spring 14 7 14 3 4 25.67 41 0.52 12
Z Autumn 10 4 10 2 3 19.00 33 0.46 9

2018 # 28 Spring 9 3 9 2 2 12.00 24 0.43 21
Z Autumn 13 2 13 5 2 7.2.00 31 0.85 -1

2019 #Z5 Spring 9 5 9 1 2 23.00 25 — —
2 Autumn 12 3 12 — — — — — —

ng 5 PRI SRR BB IE m, A KRR CAR R EL S, A i UHURER B Y B R, A e R AR AR R AR R Y 5
R, AESE | OB R B S8 (B S, ) b LUS el e il B0 3 B 7, AE5E § YOBORERTAR AR Y, 2658 © UCHBURE b Rl 3R 3 B AE LS
BORE BRI S BB M, 5 | REURE R, BFAMRVRE TP A E AR R S BRI s NV, (5 REURER R R/ M T @, DA i B
i+ IR AOAEIE 3 B, i B0 + 1 R R SRR S Sk

2.2 R NGB b IR T R AR R
221 AEHETAEL
WA 4 Fr7R ,2014—2019 4EFZS R MR KRR AR PRIBI S 0 & 22 5% 0 SF3RE CF AR
AR B R R AE 6 AF AR A — S, B R B 2017 4K (0.17°C . -3.89°C ,5.38°C ) , 2018 4FH
(3.03°C ,=2.00°C ,9.30°C ) , V-4 Hhu 85t i1 - 257 e ALK b ek 4 o [0 28 £ e Sl 880N i 1 357 e o b ik 38 8l 8K, 7
2017 4F5 I (19.34°C ) ,2018 4FdRfmi (27.24°C) o “F-HREoK it 2 JeReARG 1S & ik 3 2019 47 ¥R oK i i
1 (38.90mm ), FEVE EE AR BRI K , 7E 2018 4Ffz/N(5.60mm/ °C ) ,2019 4F4 K (49.89mm/C)
WFFEREHL 2014—2019 4ERKZ S 4 N FASALRFAE IR 5 Frs . AR IR | K i R e B 41 B 1] 45 G
FHXS ., FERIR CPEAVIR Ym0 I T 34 e s b i A B 1R] AR Ak B2

http ; //www.ecologica.cn



596

&t
B

i

44 %

il
Temperature/°C

FHE K E
Average precipitation/mm

15

10

70
60
50
40
30
20

e MHEE O FIEE A MR

FiHE %% B Population density/( R /hm?)
FhiExb 758 Recruitments of population/( H/hm?)

45 120
40 7 °
25 é % > g o é Y%, 60 E
s é é é Z g % : % i gr
10 % NE RN % REEB B
SN AR EE
o 7 7 5 9 7.7 5 A 7 7o
SLEFE KFE FF BT AR KT £ KFE £F KFE: £F

2014 2015 2016 2017 2018 2019

440 Year

3 EEMBMBESEERTL

Fig.3 Seasonal and interannual variation of population parameters of plateau zokor
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Fig.5 Differences of meteorological factors at the experimental area in Autumn
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Fig.9 Correlation degree between plateau zokor population characteristics and plant biomass (2014—2019)
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