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Effects of plateau zokor Eospalax baileyi disturbance on the aboveground-
belowground biomass allocation pattern of plant communities and soil
physicochemical properties in alpine meadow
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Abstract: To clarify the effects of different disturbance intensities of plateau zokor Eospalax baileyi on
the plant biomass allocation pattern and the soil physicochemical properties in alpine meadow, five dis-
turbance levels were established, namely no disturbance (control), light disturbance, moderate distur-
bance, heavy disturbance, and extremely heavy disturbance. Aboveground biomass, belowground bio-
mass, and soil physicochemical properties in each plot were surveyed, and the relationships between the
biomass allocation pattern and soil physicochemical properties under different disturbance intensities
were analyzed. The results showed that the aboveground biomass of plants initially increased and then
decreased with the increase of plateau zokor disturbance. The highest aboveground biomass of plants
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(400.036 g/m’) was observed under light disturbance, which was significantly higher than the control.

The belowground biomass of plants under heavy disturbance (812.885 g/m®) was the lowest and signifi-

cantly lower than the control, light and moderate disturbances; plateau zokor disturbance significantly

increased soil moisture, decreased soil compaction and organic carbon. The contents of soil total nitro-

gen, available phosphorus, nitrate nitrogen, and ammonium nitrogen first increased and then decreased

with increasing disturbance intensity; under light, moderate, and heavy disturbance, plant biomass was

preferentially allocated to aboveground parts, with the highest trade-off index observed under light and

heavy disturbance (0.027). Under extreme disturbance, the plant biomass allocation shifted towards the

below-ground parts, with a trade-off index of 0.029; correlation analysis showed that the trade-off index

for plant biomass negatively correlated with soil nutrient content, positively correlated with soil mois-

ture and pH, but only significantly negatively correlated with available phosphorus content in the soil.

Key words: biomass; allocation; plateau zokor; disturbance; alpine meadow; soil

FE YA i RO AR S R EE A R RE I
FEAif (Hovenden et al.,2014) . A= 4 m43 le fe Wk 1 4%
WIAEAE R R PRl B IR AR S B AR T
Hic 25 N [A) 2% B 2l 2 BE R 19 He 451 (Poorter et al.,
2012). HFEYZ RSN S A e oy
BC 25 AR BT I e 32 BRI A5 1, G - 5% 43 Rk 43 ik
Z B HE ) bR AR 4y B 23 59 i (Niklas, 2006)
T R BE IR e IR 0 RS B, A M A ) oy
Jic 238 0 (R B8 45 ,2023) o IR, BFSE A4 b b — b
AR S EC AR AL, X TR R B AR T
FE A B R BURFAE R A AR SRS A 2

i ) S T R e S R B M R AN
A R BRAUE TR LA A VG W, 1 ELZE SR KR LA
A ) S AN R [Tl 45y T e 4  E AR ] (A 7
85,2021) o T, AR TIEFER
(RISEIR , v FE R ) A AR AL IR AR Y v FE R ) T3
Wit S AEAE P EUR T Ak i — 2D R R bR Ak
(EAEF]%,2016) . = 56 B Eospalax baileyi J& Wi
W B E SR BUS Eospalax , J& 15 96 = R A 1Y
M T WG VT S, A R R e FE R ) Yz A (R
AL, 2002) o E T, 27 56T It Bl
KRB SIS ANE Fo i 2h %) ey JE R4 - e P A 5 A
R A Wy S T T M IR 2 o s D BT
PLIEIN T - 5K 53 BEAR T 148 B 50 (Niu et al.,
2020) ; bt g S BT PR AR EE R, AR
Gy AL TR B AL H (Ye et al.,2023) 5 5
Ji iy BT P 23 G s M e v . A= i BRI )
HEYS LR 4= 95 (Zhang et al., 2009; M- [E#5 ,2023),
R EF v D i B TP AR b — 3t R A i 43 i
& Ry (R 50 AR LA -

IR BT R BUE Y A A B R BB

YL A AR AR A T AR AR A A K (Bardgett &
Wardle, 2010) 5 i J5 5 BT PRIE Al 04 7y B B
AR T I , S ECEHEK A fFR 4> kA, 38
T IREE S, T A 25 i A 4 A K (Zhang et
al.,2003) . & B BT HI0 0 AN [R] , XA 40 %) 5%
AR, A = DR BT Ao B K 2 LI H £ %
JE al T R ARHE R 43, Z 0% T BR B4 7S 8] 43 A
(T3 45,2018 4 fm 4, 20205 4 F 81 55, 2020) o
BT I, AT LA R e BEHR 2 ()4 ey 75 550 1k 4 )
Sy R BT PR i AR R L
A= A SRR IR (K BB AR
FEEIR ), AT AN [a] T B XA P b -3
A= Ay O AR JR I RZ TR, B BN ) b L — bR AR
RS AR A OC R, DU IR AR AR
WP v S R P I SR D R L el B
WA

1 MR E5FHE

1.1 ##

WFFE DXHEDL : HO 48 AL H A 240 75 e
SR 2 938 m, K T B A 155 i Rt A
AV BEMIZE,5—10 H NBEZE, 11 H—IRF4 ] W%
P AEHIE-0.1 °C, AR K B 416.0 mm, FE/K F2 22
SEHTE7T—9 A ; FH ALy 5 FE ), O = g
) A, S R IR BRUAY 32 43 AR X (Niu et al.,
2019),

TR RN AR < AR 56 i FH 700 34 o0 B 7= M
4fi, DF-QT +45, AR & (Jbat) RHEA R A F
SC-900 - 58 B 5 B 4%, 3 [& Spectrum £ FR 2\ A ;
TZS-IIW - S 1% B A, Wi VLA A e A PR |
ST2100 pH i1, 25 E OHAUS 23 1) ; FP6431 K 4443t



1092 i/

O 514

SEEETE, i A RS AT BR A R 5 FS3100 9 8 43 B
%, 2 [¥ OI Analytical 23 7] ; DHG-9030AD £ x0#7 K
TRAR , LIS RL2E S AT FR A B s BSA1248 43
B R, B E FE 2 A 1A
1.2 Ak
121 ZHEH R THREEG T

T2020 477 J OB ) EAFFE IX 4R 400 m,
Bt 200 m YRR EF T R BEERL 2 ()% JR 18 B0)E A
Rl PR P — ) 1t Wt Sl e D B R BRE R
23 (A1 Ry e 250 BB Y- 347 30 418 I 2 A B e B
W2 N SHETR . SRR h A il R G H AT
Rl DAY o iy B BR P2 [B) 0 A R A 7 (A ST AT,
2018) , F 3R HLAY B e i B AR A7 S A B ArcGIS 10.5
Arh R RE LR 43 A 145 KR 20 m 195 B
INDK T4 /N DX PN R BRE RS 24 3 408 1 5 A B
BEH R, X6 457N X A B e S He S 349 30 408 1 2 R R
FrDES % AT K-S RS b G ENERF 7
DI USTIERIRTRIESE B sthe Y S QPRI T
AT ) BsF 1) 3R 2R BIOH S A SR B (e S A5
2020) . B BEH S B R RS /N X R e B B A
o THE AN R BT T AR B R, R=

2D % S N, 3, D AN B BESRIE N

ANIX R BRI 5 J R B 4 5 AR T B e B
B 2 (Chu et al.,2020) . A4S0 B Bl AL 1
FE3A/INX /NX Z ] [E] R T 100 m, B4/ X B
PLEERE S AR A A Y T b F A m i+
SERRA A T, LATG R 43 5 i A o) A
1.2.2 M LA F A AL

R A 1) T 5K B TIOH, v D BR A T IR A
W BASREESIZEUL 0.5 m 58 0.5 m 15 0.2 m 1
5 N TR A A, R Y TR RARAE P
e 1B A 10 i - N RS 1) € S R AN TR H Gl 3
L, HEENT 104 CHEE ST 30 min, 75 CFHET
ZIEEE (Z54755,2018) , A0 iR b LA T A6
1.2.3  LIEALH a2

TEPE R Y R AL S 10 em AR T - 388 S s i
ASCR A SRR AU 2 0~20 om )2 B -3 5 5
JER - EKE . RHIERRNS om ) A fE A
MEPRAE £ 10 em AbFEFF 120°2R 4 0~20 cm Y 3R
FEE EEIWRE N UAERAR, 285 24 A B148
W, — R M SE IR 2, T 4 CARAE , F 1100 5E il
BAEAMERAT ;55— = N T 105 CHET
ZfE o fe b 0, FH T A ik 2 de b . U LR

2 mm GiA T £ 5 g, A 25 mL LB 7K, 740k
G ¥5), # 30 min, {f H pH 10 4 3 pH (kL
MAE,2020) ; 52 0.5 g M+ 4R H K,Cr,0,-H,SO, A4t
P A B 5 R 0.1 g E T R
LGS A P 2/ 0.5 g it T+
SRR -PUIR MR b 7 0 - 49 rp e 35 1
FHUSOE 5 B 0.5 g Mt T 1R G R R - K
JE 03 G RE T E 3 b 5 & 5 HL40.0 g T fif
+ HERE S B 200 mL 2 mol/L AL FIAE W, T
(20£2) CFHR¥ 1 h, B 60 mL & # & 77 W 5% %
EELLHE T, T 3000 g T RS 10 min, BRI
R YIEA A I sh 0 A A 1 458 rh 8 A
FE AR & 2 (10 ,2020) .
1.2.4 i E-3uF A BRI HGT

SR AR ZE TN R] e R R P
FEA b - A e R AR ) A A S8, 2 AR

ﬁ%:/niliwm—gvahBW%ﬂiﬁm

NHIXH Y B = (BB, (B, —B,.) . B, R A —
T 5 BT 5 7 A SRAE S0 M b/ AR I
1 B, 1 B, 3SR TR — T4 T b/ T 29
i 19 /M A KA (Liu et al., 2024) ., AU+ %L
JEAR AR R H T A B A G AR 2 e R A A
X34 2% y W R, (e, ) BE RS2 1 2R HE 25 d(Sun &
Wang,2016) ,d x - y |)v/2 . BUHE Ry y=x B EZE,
AT HE BTE AR R I, 32 A 5 M A A H8 4L
TEAERUT Sk 17, WA A= 00 k1 L ASUAT 5 244
MG ECTE AR A Ty, R WM ) A= 1y 2 1) b T A
17 (Gao et al.,2021)
125 HMAEHhEnfcs LERETG X Z oM

& H Pearson #H 423 Mk o0 #r 3 BRAL DA 1
S b b - T AR AU R B A G
1.3 #ESHh

IRESHE R ] SPSS 27.0 54 HEA T8+ bt
SEHFATIEAS ARG S0 5 25 e MR 0, 2K I A
BIRF G B A Ay 2655V R IR 3R 7 22000
H1#) Duncan FGHT & 25 151617 22 7 i B MR 00

2 ERE45WH
2.1 SEMBRTHEEXS

K-P{E M 22 I, Bt 25 S A0 338 o
PR R N TN ER 4 BsF, %o L 8
R (=9.000) Ik FRENECN 13 AR (E 1),



538 XUGERESE s It BT 900 e JE L A RS b —3b T AR e S OSSR AR L S PR 1 B A ) 1093

IR R T 4G FE4 TR BRI ZE AN B2 (K 2-B) .
JEETT Bl Fr BB 2 AR Bl TR B 2 B IR B 1 1 2 S 3001

WEGRD) BRI 4 TR B S B 5 250-
22 BRBRTFHMENSE LR TEnROME & 2 £ 0

B s LRy BT B B0 A B A %g %T 150
LT R R R R S, R T i g; £ 1009
AWK, R 400.036 g/m?, T3 TR IR (P< T B 507
0.05) , 5 Hofth 0588 2 2 1 25 5 AN 13 s LA T4 e
ST AE A A 1 ) R B8 25 S N I 2 (K] T No. of clusters
2-A) o A TR 2 IR T ARy i, S B 1 REHREEN GRS K- ERESH
BT Y N AR R i/, R 812.885 g/m’, Fig. 1 K-means clustering analysis of spatial pattern
TR IR R B R TR B TR (P<0.05)  H S index of mound patch

x1 SEBBRTHERER SR

Table 1 Classification index for different disturbance intensities in plateau zokors
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Fig. 2 Effects of plateau zokor disturbance on plant aboveground (A) and belowground (B) biomass
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Fig. 4 Effects of disturbance intensities of plateau zokor
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Table 2 Correlation between trade-off index of plant aboveground-belowground biomass and soil physical-chemical properties

R S

ER7/ S N R 7k L TE

Trade-off index of plant aboveground-belowground biomass

Soil physical-chemical properties

P
3955 7K & Soil moisture 0.310 0.260
A B XS Soil compaction -0.416 0.123
A5 HUBK & 1 Organic carbon content -0.337 0.220
4% &1 Total nitrogen content -0.291 0.292
4T ¥ 1 Total phosphorus content -0.343 0.211
415 & Total potassium content -0.404 0.135
pH 0.500 0.058
T 7 i Available phosphorus content -0.705 0.003"
A %% & Nitrate nitrogen content -0.033 0.908
AN B Ammonium nitrogen content -0.112 0.691

#4RIRIE0.01 K F-22 57 B35 . ** indicates significant difference at 0.01 level.
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