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FU Tian-hao', LIU Xing-yi"*, DONG Yi-qiang"**, YAN An"**, SONG Yong-kang', YANG Chun-ying',
SAN Xing-yun', LEI Ya-xin', WU Kai'
(1. College of Grassland Science, Xinjiang Agricultural University, Urumqi, Xinjiang 830052, Chinaj; 2. Bole Prairie Workstation,
Bole, Xinjiang 833400, China; 3. Xinjiang Key Laboratory of Grassland Resources and Ecology, Urumgi, Xinjiang 830052, China;
4. Key Laboratory of Grassland Resources and Ecology of Western Arid Region, Ministry of Education, Urumqi, Xinjiang 830052, China)

Abstract: In order to explore the response of sagebrush deserts grassland community structure and biomass com -
ponent allocation pattern of Seriphidium borotalense to degradation under different degradation degrees, the
plant community characteristics, plant community diversity index, species diversity characteristics, and modu-
lar biomass allocation patterns of S. borotalense desert grassland in undegraded (UD), lightly degraded (LD),
moderately degraded (MD) , and highly degraded (HD) areas were measured and analyzed. It was found that
with the increase of degradation degree, the community height, coverage and aboveground biomass decreased
significantly, and the density increased significantly (P<C0.05). The Patrick index did not change, and the
other diversity indexes decreased significantly. The height, coverage and aboveground biomass of S. boro-
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talense decreased significantly (P<C0.05), and the density reached the maximum at LD, but no S. borotalense
was found at HD. The distribution of stem and leaf components such as plant height, stem length and leaf

weight decreased significantly (P<C0.05) , and the distribution of root components such as root weight, root
diameter and root weight ratio reached the maximum at L.LD. Redundancy analysis showed that community cov-

erage was the most critical environmental factor driving the component allocation pattern of S. borotalensei. To
sum up, S. borotalense responded to grassland degradation by optimizing the component allocation pattern, and

the optimization threshold was between LD and MD.
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Table 1 Basic overview of the study area

B FEE Degradation degree PR E Geographical position 3 Elevation/m flt#F Dominant species
FiE{L UD 81°39'51.57" E 1116.13 TR Seriphidium borotalense

44°50'56.01" N

BRI LD 81°39'50.91" E 1122.05 VR8T Seriphidium borotalense
44°50'51.74" N

R 46 MD 81°39'52.66" E 970.56 R G HOR B
44°52'54.86" N Seriphidium borotalense Pyankovia brachiata

AR Ak HD 81°50'18.05" E 917.89 CEE VHEEEY

45°04'10.49” N

Ceratocarpus arenarius Ceratocephala testiculata

T B MR AL A G T (DB65/T 4348, 1 %5 b 3B AR 0 3F M B AR H1

TWHE L ARy < TR FE 5T ) Rl 43 Hm o, 4K 30 o AR B AR A2 £ (6026 )

A T (2000) (B MUK AR B 00 (1300) BB ATL B )22 R S5 40 (400) T HIORD 20 A R DL (390) #4747 73 (<260 .60~74 . 75~84 .85~
100) , 23-{E i AR 2 i35 4 23 S 3 BE IR AL R (HD) Lo BEIR AL 0 3 (MD) R BE IR AL 3 (D) CRIBAEREHL(UD) o SRAE RN T B AE KIS H

W <<5°HYF SR e

Note: The grassland degradation grade is based on the classification standard of DB65/T 4348. 1 technical specification for grassland degrada-

tion assessment Part 1: warm desert, and is scored ( <<60, 60-74, 75-84, 85-100) according to the changes of grassland vegetation species

(60% ), grassland vegetation coverage (20% ), grassland water and soil loss (13% ), grassland vegetation layer structure (4% ), and the distribu-

tion of diffuse species (3% ). The score is divided into highly degraded grassland (HD), moderately degraded grassland (MD), lightly degraded

grassland (LD), and undegraded grassland (UD) from low to high. The sampling points are located in the plain with uniform vegetation growth

and slope<<5°
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EFPER T (Levene o) X T AW R EA 4y WEHR

B AT XU 4 5 e 3T o3 B R KT SPSS 26, %) T
T3 2 55 MR BCHE L R H B IR R U 22 43 HT (One-
way ANOVA), Xf T A /2 7 22 55 1 19 B dls , ) R
PR fe )7 22 53 B (Welch’s ANOVAD 5 245 22 43 1
25 R R I8 25 S I, X 2 O 28 55 R 0 BoaE SR
Duncan ¥ Fe 8 H 22 55 1 35 M 5 98 A Origin 2021 #E47

B IR AR FE B, 2P HE AR R A A A R
A, — TAPA RO RIS R 2, AT R
BB HE, M 74.59% FBEZEL1.35%, FET
98. 19 %0, Herp A R AR 28 T 1WA 4T IR 4y
HEZEH UDA67.51% FHEZEMD R 20.02%, F
B 7 70.35%, HHD R ARG E . — ZAERAR
B Bk, 1 15, 21% FIFE95.81%, EIFT

FIIE 9 22 5 6 CANOCO SEPFII RDAHEIF 70 529,919 o i fliqe—  —AF/E BA h |5 105
B BF V% 45 09 5 1 R 48 8 R 1R ) B AR R AR Ak 1 A o, OEAE R 3.99% FIFE 75.74%, FIF T
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Table 2 Importance values of plant species with different degradation degrees
ARG Wy h A Importance value/ %
Life form Species UD LD MD HD
A AR Seriphidium borotalense 67.51 69.47 20.02 /
Kbk Bassia prostrata 1.03 1.01 1.43 1.35
/& Nanophyton erinaceum 6.05 6.48 7.85 /
ZAE AR BEBR % Cleistogenes squarrosa 4.12 2.47 1.51 /
M E € Astragalus pallasii 5.20 4.59 / /
Wttt 3 Stipa caucasica 0.88 1.00 / /
WK TR K AE Gagea bulbifera / / / 1.56
EEEE Carex sp. / / / 1.28
- AR EOR FAIREE Ceratocarpus arenarius 3.99 1.64 18.26 75.74
ZMEESE Meniocus linifolius 6.14 9.62 1.90 1.07
AREE Lappula spinocarpos 3.38 2.24 2.14 0.54
KA 5 MM Androsace maxima 1.38 0.54 / /
W& 7 Polygonum aviculare 0.18 0.78 0.21 0.16
IR S T Trigonella arcuata 0.14 0.16 0.54 1.94
2% Filago arvensis / / 1.06 5.74
VU IF Tetracme quadricornis / / 0.91 /
Wk 3% 38 Pyankovia brachiata / / 43.97
AR T E Ceratocephala testiculata / / 0.20 10.62
22 AERHUEEEXRERMEYHERSLEN 27.63%~63.15%,16.79%~81.22% ; % E L+ T
T 16. 33%~757. 67%.

Bif IR T R 4, R 9 R L B b
A 5 R A I R W LT R
(£ 3). LD.MD . HD iy /& B i 55 8 8 K+
UD(P<20.05),MD 5 HD [&] J& & 3 22 5% ; MD .HD
B3 b A KT UD fiTLD (P<<0.05),UD
FILD [ JE & 3 25 5 ;UD LD \MD [ % J &8 %K T
HD(P<<0.05),UD Ml LD [i] J¢ & & 22 5% . &% 56
JFE UL B st b AR a5 ) N BT 24,57 %0 ~T4.48%,

Fifi 12 £k B2 2 38 0, Patrick 5 5048 16 A BH 8, i
Shannon-Wiener $§ %1 . Simpson #§  #ll Pielou $& %
WREBETREBHEGR3, Hf , UD B Simpson 15
# . Shannon-Wiener 48 $0 fil Pielou 5 0¥ 8 & & T
MD 1 HD (P<C0.05) . Shannon-Wiener #§ £ T %
T 12.99%~59.74%; Simpson f§ % F K& T
10.61%~60.61% ; Pielou & % F K& T 7.94%~
57.14% .
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Table 3 Characteristics and diversity index of plant communities with different degradation degrees
st ESEYa . BRER A R A ' IR
Index Undegraded Lightly degraded Moderately degraded Highly degraded
grassland grassland grassland grassland
FEv& 5 % Community height/cm 5.294+1.02° 3.99+0.85" 1.46+0.29° 1.3540.18°
HEV% 55 % Community coverage/ % 40.90+8.10" 29.60+1.39" 11.7741.39° 15.0742.44°
BEYE % Community density/(Ff-m ™) 89.00+14.62¢ 103.53+18.57¢ 334.60+135.60" 763.334200.98"
EVE M LAy 66.63+16.54" 55.44+7.90° 29.90+7.40° 12.51+4.31°
Community aboveground biomass/(g-m™ )
Patrick 5 54 Patrick index 11.80+2.17° 10.60+3.21* 13.60+1.14° 10.60+1.52°
Shannon-Wiener #§ { Shannon-Weiner index 1.544+0.11% 1.34+0.29" 1.1740.08" 0.62+0.10°
Simpson 841 Simpson index 0.66+0.03" 0.5940.09" 0.534+0.07" 0.26+0.05¢
Pielou$§ %4 Pielou index 0.6340.05" 0.58+0.07¢ 0.4540.03" 0.2740.04°

T« [ A7 AN [ 7 i 7R 22 5 10 3% (P<20..05) , R[]

Note: Different letters among the same row indicate significant differences (P<Z0.05), the same as below
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ERFETFHEES, HHD £ LW REE . HAKRH
e AR e B L B R B AR )i (B 1a, b, dDFE UD
LD F1 MD Z i) & 3 1 8 3% 25 5 (P<<0. 05) ; [ /R 45
R R (I oo 52 58 T i s R A1 1 B 0 A2 A
FOLDREHL AW, H LD . UD MD [ii] 32 3 i i 3%
25 (P<<0.05), mEEJ M 7.09 cm FREH] 2. 32
cm; 3 B 7 M 37, 13% T REE] 5. 5% ;% 7 i A
48. 47 ¥ -m ™ L FHJE FRES] 21. 93 #k-m 7 Hb A=
YT M 48,99 gom PRFEF] 12,52 gom 7,

2.4 AEABRUEEEXREEMEREENGS
BiERMEL

T84 20 8 T 25 R A0 Xt 3R R B ) i) Y 4% S (6
4) ,HD R E MR E . HRAE MR 2R
25 FE M B R A 28 S R 1 3 5 OB RIT AR S0RH B AR L 7R
FERGIN R R R, H UD M LD ¥ | % & T MD
(P<C0.05) , H ML AN AR 250 43 51 N B T 30. 75% A1
35. 5550 5 25K Pk = 34 Bifi AR Ak R B im0 A T R
g UD A K bR 3 3 & T LD A MD

(P<C0.05) , Z5 K F k& 40 5 F B 1 68.73% Hi
68.86% .

T8 5K 28 W R 0 B0 TR Ak R B Y e A%
AR 453 AR o 52 TR 44 (18] 2a) , UD LD #R
3% M F MDP<<0.05) , I /RAEMRE LT =
LD 1.84 g- bk "5 TRET 52,7206 s AR 45 8 1 25
R S R A AR R R T R R (A 2D,
o, H o UD = ek & B3 & F LD Ml MD
(P<C0.05),1f LD il MD 2 [a] f 22 5 A g 3, H 2%
AT MR R T 49. 38% F180. 67 % 5 1o Rk 45
ZEN LG SRR KO B (R 2dD , AN [R] R AR B ) 22
5t 3 (P<<0.05), 25 it o A 282.53% #£ T3 T
735.46 % ; AR 245 A AR L R 5 L 2 AE LD
JF B E G TR 2¢, h), LD AR & AR 5 1L 2
Z & T UD F1 MD(P<<0.05), LD 2 # [t FR & 1L
Gy B 47.10% ,95. 57 % 5 1 Ak 43 T 1 25 3 L R R
R BE s 78 LD F R 5 1’ 20, UD LD \MD
2 A F B B 2 22 5 (P<<0.05), 43 % 4 52.15%,
42.61% ,57. 94 % 5 1 5k 45 v v 1 1L B OB A0 R B2
i) 5L 5 2 R [ (1 2g) , LD R MDD 2 Ji] 22 5 R
% (H B LT UD(P<<0.05),UD M-
20.23%

x4 FRBALBEEBLEREEREBHSHI

Table 4 Morphological characteristics of Seriphidium borotalense in sagebrush deserts across degradation gradients

FEFR Index

AiB1k Undegraded grassland #%J#iEfk Lightly degraded grassland H1J#iBfk Moderately degraded grassland

Pk ¥ Plant height/cm 20.84+8.71°

1 Root length/cm 23.0645.54"

22K Stem length/cm 27.4749.98"

HHL Root diameter/mm 5.0440.96°
Z5H Stem diameter/mm 4.514-1.23*

MR FH Root collar diameter/mm 8.58+2.63"

7.07+3.54" 6.49+5.22"
25.87+£10.24° 23.05+8.35"
9.9744.69" 8.59+6.54"
5.034+1.55 3.49+1.28"
5.09+1.52° 4.0541.22°
8.57+2.64° 5.534+2.51"
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Fig. 1 Population characteristics of Seriphidium borotalense in sagebrush deserts under different degradation gradients
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