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1.1 RXIG R R

T 56 7 DO 1| R D R 2 F 5 B 41 A B vk S 5
AT, % X FR A B 1027327 E,32°467 N, 4 K
PE v IR A 2 KU AR 3 497 m, AR IR 1.1 °C L i)
Uiy 15 R 23.5 °C, M i A R —33.8 °C, AR ¥ B K &
738 mm, AH X BE 7156, 4F 3 B 865 °C, AF 4 it &=

(20.93~29.30) X 10°KJ/m?*,
1.2 RIiEit

S RAR R MR AL U A R 5 Ak 19 53 S8 bR bR
HE S EBUCAR VDA (F5 9020 ) R BEUDAR (R 70%0) |
HRE VDAL (55 B 4500) Fi B2V Ak (55 B 10060) 35 M 4%
20 m*,0~20 cm e AL PR WLER 1.
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Table 1 Physical and chemical properties of grassland soil

S j:ii‘%‘ﬁii/ EHEA kY, 755?&?37/ ﬁ?ﬁlﬁ?ﬁ/ ﬁiﬁﬁ/ ﬁ*ﬂfiﬁ/
(gecm %) (mgkg ") (mgkg ") (mgkg ") (gkg ")
PR 1.02+0. 22 56.58+1.37" 231.514+19. 04 16.12+6. 56° 142. 36+ 3. 56° 5.85+0.12°
L35S 1.36£0. 21° 25.67+2.01" 185. 64423. 15 15.6341. 39" 142.37+£12.48" 4.26+2. 14
g 1.64+0.32" 18.76+1. 98¢ 89.23+1.28° 12.0640. 93¢ 87.63+9.54" 2.45+2. 28
B4 1.94+0. 29° 12.13+1.15¢ 47.024+2. 36" 10. 3440. 88° 32.15+3.12° 0.85+2.34¢

T R RSN [F/NG 7 b R OR VG ] 22 5 035 (P<<0. 05) , & BB D P 3 (i = hnifie 22, T K Tl
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KRR AR (e KA ) AR (AR ) AR A B (HE K
TR AE ) B MR AR (FEAR) s I A8 B AR AR AL R AR
FERB ERK PR/ R TR,
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P RO 2 25

2 ER54HMH

2.1 EMOE XS AN B\ F A IR B R 0
2.1.1 BHREE  HHUALE R AR
i, 2R /AR BEE (P<20..05) o B
JE Vb Ay S i AR 2 R 2 R TR v AR I (P<20. 05)
R VDA Ik B2 I RCR R S OR U I G o 2 R
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O 28. 43 /S0, HAZ RN R A ) 2
THAB YA SE o Vb A EE X P R o SR/ Sy 0N I
> S MR = N = 5T R > i >
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Wt 0 B8 o e v o T AR, o S K U
SEAR AR B Vb A I 0 T R VD AR R 2R AR
JEE V0 Ak B 38 i i R EE VD A R (P<<0. 05) o B EETD
LA ESS AEFNSTE SR IEXEE P51
o hEVRR 254235 1,50, cm 25K 3K 40. 70 cm, N
RIS B 2. 34 4% F0 1. 59 4% o = B YR I 23 B RO
RUAL B PR 3. 7345 2. 9445 A 1. 234 . b L)
Xt ZE VRS W N o BB ks > 25 R > 2810 (3R 3) .
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Table 2 Effects of grassland desertification on the of A. bhotanensis leaves

=t /i
AL " " -
Kot K /em Y J# /em i KA /em FiZ /cm

Kbtk 12.35+1. 24° 2.97+0. 21 1.03+0.02 15.31+1.21¢ 0.4540.02° 0.4240.01"

B 18.75+2.41" 6.3740.12" 1.33+0.13" 23.39+2.32" 0.67+0.07" 0.33£0.03°

o 23.454+1.05" 9.2040. 58" 2.27+0.12° 28.4341.42¢ 1.0540. 09 0.5240. 10"

I 12.64+2.02° 4.35+0.06° 1.03%£0.03" 19.62+3.45° 0.584+0.03" 0.31£0.01°

F3 EMIEEIN M/ AEFRRERGZ N
Table 3 Effects of grassland desertification on the characteristics of A. bhotanensis stems and roots

WAL BRE /em 2512 /cm 2K /em I3 BB R /em HRAL AR/ mL A2 /em
Kbk 23.2540.75° 0.6740.05' 25.674+2.11" 8.67+1.24" 18.67+0.85" 13.57+0.57" 1.0440.05" 0.5540. 04
B O15.1741.60" 0.97+0.88° 24.70+0.70" 11.00+1.16° 26.60+1.59° 22.04+3.22° 1.37+0.30° 0.54+0.03°
R 12.714£2.04° 1.50+0.26° 40.70+6.24* 26.33+1.45" 31.77+1.33" 34.01+2.08" 4.67+0.38" 1.17+0.11°
R 3.4740.43"  1.3240.32" 11.40+1.47° 32.33+2.03" 42.53+1.08" 61.33+1.76° 5.934+0.26" 0.97+0.18

VD Ak X R b\ A R AR K R B R AR D
MR A 500 . Bl VD A0 B T, AR A ARG AR A
UG 1S N, AR AR e 1 5 B AT o A% B v Al T 3 4
HR A FIAR B (P<<0. 05) , 1 X AR A2 jE 4/ o v B2 v
R AR A2 de A, 3B U AR AR K R VDR R b B
[ 2. 2845 1. 60 15 Al 1. 34 4% , IR B R VL e b
BF R 4. 52 4% (2. 78 f%F1 1. 8O % AR MR BUZ R W1k & |
TR 5. 7045 (4. 3345 R 1L 27 4% o Vb Ak EE X AR
PR 5 M A AR B> R AR AR K >R AR (£ 3)

2.1.2 A EE MU INE, L LW
K ARBE R 5 W o B VDb S 3 1 0 A6 TR ROR A6 %L

(P<C0.05) , v B2 vb A ) AE B A AERE AR A A8 ik
Ko WA ETEECR R R R
95.96% .61.83% M119.32% , AL HUE R AL 52 PR
F% 159, 23% .53, 71% F115. 75% (£ 4) .

V0 Ak B2 R )\ SRR Rl TR ( R 4) R
FERKAFF TR E BN, BEU LB, R
HORFh 7 B8 F 3R Je B 5 BE (P<<0.05) o R ibfLith
ISR I BBE & T R AR T U A R b v Ak X
T R A A6 50> 6 R A > 8 R AR R K > Fp
FHFERK ST RE(EL).
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Table 4 Effects of grassland desertification on the characteristics of A. bhotanensis flowers

ks &fﬁf/) R ;‘ﬁ/ ! (fﬁf{) RK/em  FTR/ER RMTTHE/
Kbtk 8.06+3.12¢ 7.17+0. 33" 87.6944. 32 16.37£0. 96¢ 2.3340.01° 3.82+0.08° 4.4240. 15
UZ3y 28.0343.47 7.19+0.41° 259.99+9. 65 34.65+3. 24" 2.36+0.01° 4.73+0.08" 4.4640.12°
LRNES 89.67+10.138" 7.97+0. 32" 686.37+12.57° 68.52+1.52° 2.43+0.02° 6.17+0.03" 4.3940. 08"
i 17.33+2. 60° 3.50=%0. 32° 139.63+6. 25¢ 31.214+4.21° 2.284+0.06" 5.87=+0.07° 4.4340.09°
2.2 EihexN\fEMENF I 46.19% .

VAR B 5 R 25 AR A 4 AR ) R (P<<
0.05)(F5), BEV> 4L BN , 1 25 AR AL R 4a Xt A= )
T S S (P<<0.05) , M7 h VbR R R . R
YAl B 11 b\ A AR 1 o o A R BB R
PR F oAb, VARt 25 R B R 4 XA )
B0 BB b Y 49.55% . 72.89% . 74.73% .

VoA Bt 2 R i R ORT AR 1 R X 2R A i (P<<
0.05) (3£ 5), B Vb 10 B2 I 55 , i 71 4E B AH X AE 9 5 3
JeH 5 [ (P<<0. 05) , 25 F1HS AR X A= 9 4 Se B s 3 (P
<<0.05) o Vh AL B 25 09 AH X A2 1 it Gk B K MH B VD
LAV PO/ E S o N 8 R U AR Y i ROREX 7]
SR T SR/
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> R X AR ) A X AR ) > AR X AR
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Table 5 Effects of grassland desertification on the biomass structure of A. bhotanensis

Vb A JBE X6 A 1) 268 X A W e R R e R T RS AR A A

ik A g A A/ %%
it % i e i % i e
K¥k 0.734+0.21°  1.0140.02°  0.6240.06" 0.4840.03" 25.7040.21" 35.56+0.47" 21.83+0.21° 16.9040. 12
B 1.72+£0.08  1.5940.56" 0.7440.03° 1.95+0.11" 28.67+0.08" 26.5040.56" 12.3340.03" 32.50+2.11°
R 2.2440.12° 2.1440.21*  2.814+0.09° 2.2340.10° 23.78+0.12" 22.7240.21° 29.8340.09" 23.67+2.28"

19.14+0.06° 26.89+0.07" 36.214+0.07° 17.76-+0.05°

H+

#EE  1.11+0.06° 1.564+0.07" 2.104+0.07" 1.03+0.05°

2.3 EMPENM/N\BEENENIT AR J7 SO R Vb AR . H R VD AR T B A

% A R ANV 3 SRS R RS Pk R
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e P A o [ B B AN P BRI B RV ve B B
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SR SR LU0 25 S, BEE ) IS AN B E 4
B 58 2 A% T B2 Vb Ak (P<<0. 05) , {H % 5l 240 45 5L
B B R AR, BRIV LA AR BE 58 A W 4 TiE , B2 v B A )
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B (P<C0.05) , v B AR A8 Bk 5. 57, T BEHH 80R I8 4L
X 24. 07 , B 38 28 1 i 20457 A= 49 2k o A 00T Uk 20 A8 5L
14 7 0 %t Vb Ak

(U AES A VAR T N A RS & (£
T AL JBE 1 RO 3E AR K mlA PR AR G BT LR A HL
FEAEAS R (R 3) , B R A AW A7 (R 4) . RV
b5 5 B Vb Ak v A RE ) A 4y T R B 4R e
255 H R YA BT ACR AR RO VR 2. 454 .
VA B X M\ ) BT T B 52 A B KR A B i b
RUCRAE B> BT oy T > BB R A T A g
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Table 6 Effects of grassland desertification on reproductive efficiency of A. bhotanensis

y SRR B/ ‘ , -
WAL ( b ) E[]) RIS/ Y ARCERAR Y AT A SRR E Y
numbersg
Kb ik 3.0540. 16" 45.4941.19° 16.9040. 12¢ 20.34+2.33¢ 59.0445.76"
Uiy 1.83+0.09° 30.224+3.17" 32.50+2.11° 48.15+1. 31° 43.3343. 36°
L) 2.01£0.13° 29.59+0.41" 23.67+2.28 31.014+2.47 72.86+4. 86"
Gigis 5.57+0.22° 42.16+1. 92" 17.7640. 05° 21.59+2.41° 24.07+2. 28"
3 it AR A RO S R BT B 29.94%~90.69% .
T ig

B VD P 2 B AR o R AR A, TR T e R
Fid AR R GRE S R R BEVM L BER I, b
KL L A AN V1 I, R KL RUBS R L AN TR R # K
TR AE RE 7 56 BOORS KL FIRY RL R G, 51 L Yy B b
FIA: W 25 S P A e o B b Vbl 5 |k S L 2 2
B K K R ROV AR AR W) AR B I S
JROHE o AR R o B v f e A HLBT A RO

19.81%~79.69% . 0~38.44% . 3.14%~35.86%.
Jo AR BV A T 4 3 5 K B R R 54, 63%, th EE D
| A R A, TRV A g R A SR R R
R (% 1o ARG R 35 E Ko 55 & &
25 RHR b VAR 4 A BT S AR
T 27.18% .5812% .85.48% , M K T 4 HE A R 1A 41
J B AR E P BRI T A AR W R T T A
A AR L SR S HOA EECR 4 R0 % 5 =2 AN TR Ak
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RV R R A SE R e TS [V Ak
(0 LE W) 56 PR TR] o I EL VDb B XoF A4 A 7 % T
5 w5 R M IR 5 R I SR S A TR o 22
S i 4 A K IR RE T 5 B AR T RE O AN TR
— AR AR Y A B T R Y Ak X EE A ) K
A AR SR S e 5 R 1) L\ A R R R R e R
A7 A K T 0 BRSBTS T
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E BN R A N T WA R EUR T Y )
A BE 1, Ko e S 1 AR AN AE 4 BT L U Ak BE X AR A K
SRR LT JC 5, HL AR 4 RE Y K 43 4 i
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NS B SR TGS AN B AR TR R B e L A%
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B T AR 3 o I B0 Y o BORORIMC AT 1k BE 0 Y 4E
B2z 5 R, R WA TR] U0 1 2 i\ SR BBUAS (] A 55
S o VD L\ A ACRUR R R AR RS
W S0 o o VAR R BB S R B R
THACACRE , IA S N £ 40 P A
YR ST A R S, A BB o I | BT A ROM B
B AR RO S 3 VDAL BE X AR R K 2 AR
SrC LS AN BOK AR T R T SR AR E YL R
TFAE BB AR T 8 B8 T R E K o kb . 52 8
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Effects of desertification degree on the appearance
traits and reproductive strategies of Astragalus
bhotanensisin in reseeding grassland

YIN Cai-yu',ZENG Xiao-lin', YOU Ming-hong®, LIU Jin-ping"",MU Wen-tao'
(1. School of Life Sciences , China West Normal University, Nanchong 637009, China;2. Academy of Sichuan Grass-
land Science,Chengdu 611731, China)

Abstract: [ Objective] To provide technical support for desertification control, grassland revitalization, and the
construction of "four reservoirs" , aimed at enhancing the ecological productivity of desertified alpine meadows on the
Qinghai Tibet Plateau. [ Method] The seeds of Astragalus bhotanensis, a leguminous plant, were reseeded in grass-
lands with four levels of desertification (non sandy, light, moderate and heavy desertification). Key indicators such as
component traits, biomass structure, and reproductive allocation were measured to examine differences in appearance
traits and reproductive strategies of reseeded A. bhotanensis. [ Result] The level of desertification significantly influ-
enced the traits of leaves, stems, roots, and flowers of A. bhotanensis (P<0.05). The number of branches, root
length, root number, and root volume increased significantly with desertification severity, while the plant height de-
creased with the desertification degree (P<C0.05). Moderate desertification significantly enhanced compound leaf
number, stem length, stem diameter, and root diameter (P<C0.05) , resulting in the highest absolute biomass for
leaves, stems, roots, and flowers. Severe desertification cincreased the number of small leaves but inhibited stem
length. The degree of desertification significantly affected panicle, flower, fruit, and seed numbers of A. bhotanensis (P
<20.05) , but had no significant effect on pod length and seed thousand grain weight. Reproductive and sexual indica-
tors of A. bhotanensis were also significantly affected by desertification (P<Z0.05). Clone reproductive ability de-
creased with the desertification degree. Mild desertification yielded the highest reproductive allocation and reproduc-
tive index, moderate desertification achieved the highest reproductive efficiency index, and severe desertification re-
corded the highest cloning efficiency index. [ Conclusion] A. bhotanensis could form an external plant cluster struc-
ture, growth mode, and reproductive strategy corresponding to desertification degrees by morphological plasticity , bio-
mass allocation, and reproductive balance. As a sand —resistant and sand-stabilizing leguminous grass, A. bhotanensis
demonstrates significant potential for vegetation restoration and reconstruction of moderately to severely desertified
grasslands.

Key words: Astragalus bhotanensis; desertification grassland ; reseeding ; reproductive strategies; ecological pro-
ductivity
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