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Table 1 Discrimination values used to correct stable isotope

data of Plateau Zokor
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Table 2 Food resources selection of plateau zokor
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Fig. 1 Contribution rate of aboveground and underground plants to the potential food source of plateau zokor

2.4 SEMBRARALMNESHERERESEERE

o i BRUAS ) 20 20 1 2 25 07 9 B 25 SRR i R
O 1 195 D I £ e VA a1
(1.742,1.100) . LA (2.049, 2. 370) 1 & % (2. 277,
2.469) 41 2 v % MG K, HL7E I WA ZURAR I B
e, i S R A A T R S 4 i 7 L
PR IR R AL IR Ak B £ v 0 2 3 O | B 4 1 AR
AL RE R T 4 (% 3).

o DY B A5 AL I A A S T S A R R

Yy b - 43 7 AN L AL 2 b i R3S A S R
(0.854) f i, HK W LA 5 B A& 41 41(0.823) , 1 7
ML A6 & 421 (0. 712) a5 I s 1 0 T & 43 7E L
A AN B K 414U i A A 0 E & B (0. 956) fe i, ik
SRy I AL R 220 (0. 823) 1 AE Il A B & (0. 497)
WA = R B & 4141 (0. 735) s B 1
THAMESMNESE RS, L KZIN AR
(0.480) , 7E M 41 21 (0. 134) 8 B i e MK . A9 Hh
b R R A 7E R B S R E SUh £ A R S



30 GRASSLAND AND TURF(2024) Vol. 44 No. 2
R3 EEMBRAREALANESAEEREES
Table 3 Food resources selection of Plateau Zokor
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FEE20 H SIDER HE B sl ¥ e e IR AL 3R 1078 57 & L N 7 =54
library(remotes)
#remotes: :install_github("healyke/SIDER")
#remotes: :install_github("T Guillerme/mulTree")
library(SIDER)

#££2blood C and N#£H#£
SIDER _data<<— scrumpSider(iso. data = "all")
#head(SIDER _data)

SIDER _trees<<— scrumpSider(tree = "all")
Zhead (SIDER _trees)

new _data_test<<— recipeSider(species = "Ochotona_curzoniae",
habitat = "terrestrial",

taxonomic. class = "mammalia”,
tissue = "blood",

diet. type = "herbivore",
tree = SIDER trees)
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tdf_data_n<"— prepareSider(data. estimate = new _data_test,
data. isotope = SIDER data,
tree = SIDER _trees,

isotope = "nitrogen")

formula_n<Z— deltal5N ~ diet. type + habitat

random _terms<C— ~ animal =+ sp. col + tissue
TDF _est_n<<—imputeSider(mulTree. data = tdf_data_n,
formula = formula _n,

output = "test_n_run")

Credible_intervals<C— hdrede: : hdr (TDF _est_n $tdf_global,

prob =

c(50, 95, 99))
summary( TDF _est_n$tdf_global)
plot(TDF _est_n$td{_global)

###muscle C and N##£#

#Zmuscle

SIDER _data<< — scrumpSider(iso. data = "all")
Zhead (SIDER _data)

SIDER _trees<<— scrumpSider(tree = "all")

Zhead (SIDER _trees)

new _data_test<<— recipeSider(species = "Ochotona_curzoniae",
habitat = "terrestrial",

taxonomic. class = "mammalia",
tissue = "muscle",

diet. type = "herbivore",
tree = SIDER trees)

tdf_data_n<C— prepareSider(data. estimate = new _data_test,
data. isotope = SIDER _data,

tree = SIDER _trees,

isotope = "nitrogen")
FGLMM 1 [ 5 F B AL 23 (103N 2 A Sider P&y
formula_n<<— deltal 5N ~ diet. type + habitat

random _terms<C— ~ animal -+ sp. col + tissue
TDF _est_n<_—imputeSider(mulTree. data = tdf_data_n,
formula = formula n,

output = "test_n_run")

Credible_intervals<C— hdrcde: : hdr (TDF _est_.n $tdf_global,

prob =

c(50, 95, 99))
summary( TDF _est_n$tdf_global)
plot(TDF _est_n$tdf_global)

#£#carbon

new _data_test<<— recipeSider(species = "Ochotona _curzoniae",
habitat = "terrestrial",

taxonomic. class = "mammalia",
tissue = "muscle",

diet. type = "herbivore",
tree = SIDER trees)

tdf_data_c<C— prepareSider(data. estimate = new _data_test,
data. isotope = SIDER _data,

tree = SIDER _trees,

isotope = "carbon")

Zrandom. terms = random _terms

FGLMM 1 [ 5E F B AL & 53 1 BRIA 2 S AE Sider H s &y
formula_c<<— deltal3C ~ diet. type + habitat

random _terms<_— ~ species | taxonomic. class + tissue

TDF _est_c<<—imputeSider(mulTree. data = tdf_data_c,
formula = formula c,
#Zrandom. terms = random _terms,

output = "test_c_run")

Credible _intervals<_— hdrcde: : hdr (TDF _est_c¢ $tdf_global,

prob =

(50, 95, 99))
summary( TDF _est_c$tdf_global)

Z84848 ur C and N#£55

H#nitrogen

SIDER _data<< — scrumpSider(iso. data = "all")
“head(SIDER _data)

SIDER _trees<<— scrumpSider(tree = "all")

Zhead(SIDER _trees)

new _data_test<<— recipeSider(species = "Ochotona_curzoniae",
habitat = "terrestrial",

taxonomic. class = "mammalia",
tissue = "hair",

diet. type = "herbivore",

tree = SIDER _trees)

tdf_data_n<C— prepareSider(data. estimate = new _data_test,
data. isotope = SIDER _data,

tree = SIDER _trees,

isotope = "nitrogen")
FGLMM K [ 72 FBEHL 53 19 BN 2 XATE Sider PR R
formula_n<C— deltal5N ~ diet. type + habitat

random _terms<_— ~ animal + sp. col + tissue

TDF _est_n<Z—imputeSider(mulTree. data = tdf_data_n,
formula = formula_n,

output = "test_n_run")
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Credible intervals<<— hdrede: : hdr (TDF _est.n $tdf_global,
prob =

¢(50, 95, 99))

summary( TDF _est_n$tdf_global)

plot( TDF _est_n$tdf_global)

###carbon

new _data_test<_ — recipeSider(species = "Ochotona _curzoniae",
habitat = "terrestrial",

taxonomic. class = "mammalia",
tissue = "hair",

diet. type = "herbivore",
tree = SIDER _trees)

tdf_data_c<<— prepareSider(data. estimate = new _data_test,
data. isotope = SIDER _data,
tree = SIDER _trees,
pu—]

isotope = "carbon")

Zrandom. terms = random _terms

HFGLMM (1) [& 7 AR AL 7 (1) BRI 2 3AE Sider s 84 «
formula_c<<— deltal3C ~ diet. type + habitat

random _terms<_— ~ species | taxonomic. class + tissue

TDF _est_c<<—imputeSider(mulTree. data = tdf_data_c,
formula = formula_c,
Zrandom. terms = random _terms,
output = "test_c_run")
Credible _intervals<_— hdrcde: : hdr (TDF _est_c $tdf_global,
prob =
c(50, 95, 99))
summary( TDF _est_c$tdf_global)

FEEEF M STAR G5 3 P 4 20 fr W) i sk S =

Frstepl: T 157 4% IRT B 4846 50 CRLFG AR A ) 4 58 2090 L AR 5
FA

#install. packages("siar"

library (siar)

#H£H0kor. furfEHE

#graphics. off()

sources<_ —read. csv ("D:/zokor/fur/sources. csv", header=
TRUE)

consumers<<—read. csv("D:/zokor/fur/consumers3. csv", header=
TRUE)

corrections<_—read. csv ("D:/zokor/fur/corrections. csv", header=
TRUE)

concs<<—0

Z8step2: FERATF
siar. zokor. fur<Z—siarmcmedirichletv4 (consumers, sources, correc-

tions, concs )

#siarplotdata(siar. zokor. fur,iso=c(1,2),leg = 1)
siarhistograms(siar. zokor. fur)
siarproportionbygroupplot(siar. zokor. fur,grp=1)

#siarproportionbysourceplot(siar. zokor. fur, grp=1)

head (siar. zokor. fur$output)

write. csv(siar. zokor. fur$output, "D : /zokor/fur/outputl. csv")

Fotstepd: B IR AL A A0, UL 18] A2 i A3

siarhdrs(siar. zokor. fur)

£E820kor. musclefH#E£H

Hgraphics. off()

sources<_ —read. csv ("D:/zokor/muscle/sources. csv", header=
TRUE)

consumers<_—read. csv ("D:/zokor/muscle/consumers3. csv",
header=TRUE)

corrections<< —read. csv ("D:/zokor/muscle/corrections. csv",
header=TRUE)

concs<<—0

astep2: EEATT
siar. zokor. muscle<C —siarmcmedirichletv4 (consumers, sources,

corrections, concs)

head (siar. zokor. muscle $output)
write. csv (siar. zokor. muscle $output, "D :/zokor/muscle/outputl.

csv")

Ftstepd: T AR AL A A5 0L, UL I A2 i A3

siarhdrs(siar. zokor. muscle)

HEHEz0kor. boneZH#£4

#graphics. off()

sources<< —read. csv ("D:/zokor/muscle/sources. csv", header=
TRUE)

consumers<< —read. csv ("D:/zokor/muscle/consumers3. csv",
header=TRUE)

corrections<< —read. csv ("D:/zokor/muscle/corrections. csv",
header=TRUE)

concs<<—0

F&step2: fEEIANT
siar. zokor. bone<C—siarmcemedirichletv4 (consumers, sources, cor-

rections, concs)

head (siar. zokor. bone $output)
write. csv(siar. zokor. bone$output, "D : /HEHBE T AF /2020 4 TAE/

outputl. csv")

Frfstepd: T MBI AL IO ZE R, WL &I 70 2 3 o+

siarhdrs(siar. zokor. bone)
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Study on trophic niche characteristics of plateau
zokor (Eospalax baileyi) in Alpine Meadows based
on stable isotope technique

ZHOU Rui"?, WANG Zhipeng',HUA Li-min',ZOU Xiao-yu’, WANG Hai-bo*

(1. College of Grassland Science , Gansu Agricultural University/ Key Laboratory of Grassland Ecosystem of the
Ministry of Education, Lanzhou 730070, China ;2. State Key Laboratory of Plateau Ecology and Agriculture , Qing-
hai University of Animal Science and Veterinary Medicine (Qinghai Academy of Animal Science and Veterinary
Medicine) ,Xining 810016, China;3. Forestry and grassland Station of Guoluo Tibetan Autonomous Prefecture ,
Guoluo 810000, China)

Abstract: [ Objective] The analysis of the characteristics of rodent nutritional niche can not only help us to under-
stand the nutrient layer occupied by animals, but also reveal the changes of rodent food resources utilization at differ-
ent time scales. [ Method] In this study, the plateau zokor (Eospalax baileyi) inhabiting the alpine meadow in the east-
ern part of Qilian Mountain was selected, and the stable isotope mass balance mixed model was used to analyze the
foraging information and nutritional niche characteristics of plateau zokor at different time scales. [ Result] The results
showed that the main food intake of plateau zokor was the same in different tissues, but the contribution rate in diet
was different. Among them, the aboveground part of Taraxacum mongolicum had the highest contribution rate in
blood (24.33%) ,muscle (19.63%) and hair (14.00% ) , while the underground part of Potentilla anserina had the
highest contribution rate in different tissues, which were 66. 01% ,17.79% and 10. 72% ,respectively. In different tis-
sues, the changes of food intake and nutritional niche width were the same. In the aboveground part of plants, the re-
sults were as follows: blood (8 species, 1. 742) <Z muscle (10 species, 2. 049) < hair (13 species, 2. 227) tissue. In
the underground part of plants: blood (5 species, 1. 100) < muscle (14 species, 2. 370) < hair (15 species, 2. 469).
The niche overlap of aboveground and underground plants in the blood tissue of plateau zokor (1.100) was much
lower than that in muscle (0.447) and hair (0. 566). [ Conclusion] The above results show that among the foraging
information of different time scales represented by each tissue of plateau zokor, the number of ingested species in short
-term eating habits (blood tissue) is less and the niche width is smaller. On the other hand, in the long-term diet
(muscle and hair tissue) , there are a wide variety of foods and a wider niche width. And the niche overlap of aboveg-
round and underground plants in the short-term foraging habits of plateau zokor is much lower than that of long-term
foraging habits. In view of the foraging habits of plateau zokor, we suggest that for the areas with serious damage to
plateau zokor, the proportion of high quality food in the plant community of plateau zokor shall be reduced by sowing
Gramineae and eliminating forbs, so as to achieve the purpose of preventing and controlling the harm of plateau zokor.
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