RIS

®OE 5 R 2023 4F 67

MR IR B SR R IR X 5 R

l

B e fEMT

BA & HY 1L =R AE FH

ﬁ~f£)’f WAL, iRk, =Rk, 4, 8N E

CHOR Al R 2 Bl 2 B,

WE:(AM]LE

RBRGHE W E G E R Bl TR SR A S B M E Ol
T% S R T G, HOR 22 M

730070)

B N ZE R LA AR R AP (Saliv cerebralis) vt B A E M SRR E R T H A

MALBAER , B[R ELF A FEREREEZ BT [ F ] 10 R EREGRRA T R A S DR

RENEZEELAEZRF HF

LR SR T, AT R F R[4

R ARBRAD T R A E iR IR

JEAE 50~T75 g/L a1 & 2 16 Fo R JE AR IB AT i & B AW SRS ERE BT T H R A E E KM
AR AT A FAERA, 2R ZH IR, BBXRE(12.5~100 g/L) i Rz [ s T

HR LA ERG AR, RIBRATH G ARG EAE AR T 2T F 094E M

AR 25 AR R ARBR A et B

AEHEMRRRAT A ERAAD AT HALN B aREN  H L ESHF D A S >F T R=5R—H M

> miE
i T A I 0 TR, IR

FESES
DOI:10. 13817/j. cnki. cyyep. 2023. 02. 008

P IEAE T UK Sk e AR A T, O ol AL BB A )
O3 KR R R A 2 T KRR B RS O3 i IS BT R
1 — B AR AR = 1, K 28 1) T2 L m K [R] 42 i X
Fott A Yy (S0 A B ) | b e PR35 F0 G5l 2R 0 25 7 A 4 o]
e HE RN o B AR A A R T L
B Gl o L AR () Y O R 7 B DR R R AR T
HHRAELSHEME

TEREH AR A R G, B R T ) 2 R b Y E B A
S I3, EOR YRR A R R A5 A AL R AL s T
b BB SENE N 1 i R A VR W) SRR
Wi AR R R R AR X AR S R
el L RELRS b 8 R 2 BT R B

W s B8 :2021-04-12; 48 [E H #§: 2021-10-19

E€WH : HE AR EIEEIH (31760695) %

PEE B o8 — M (1995-) , L, W e SR 0 A, B AR 90 A
E-mail: 308638253@qq. com

HEAEVEH o E-mail: yuxj@gsau. edu. cn

e>AAEEBE (L) BLHELHKR LR X B
BHRERIAREHE AR,

KR AARE L ARIRAN AS F M AT ARG ALREA
:S812.6'8 XEMAIRAEM:A X EHS:1009-5500(2023)02-0067-08

WA HAB R P FE ALY

3R T 7 AR T A S W U 2 ok R AR ) A R AR
A5 W, — SE R R 2R BEAT DL, X 2 AR
GER7/E 7/ S S N (T G A BN S W R =
PR

FRHRAN (Salix cerebralis) i P J2 A3 4K 3% 111 75 € X
R DI S B, i XA 2 R G G R E K TR iR 77
HA wmEAE, N 1
Ak (Allium Sikkimense) . H il 5558 (Pedicularis kan-
suensis) A KE 35 0% 5 (Elymus cylindricus) | T F8 4% 5%
B (E. nutans) ¥ 5 F K (Poa pratensis) 2 w8 7€ &
i) R UL B PR B AR R AR B S AR R A
i ve Wy x5 E3k 6 AWy d g 4 2 L R LB G T
MR AEATE S JEE N RGP A M. B
BT, O T e ZETE DA JIR MR 7% W X i FE TE AL H e A
LW A0 A T A I 58 R A 4l o A BT 5 I E A
[F] e 2 g S T DA IR WA V% ) /K IR B WAL BT 6 i
b UL AFL ) B DT BT K9 B R0 4 A RO G AR, B

. (Medicago ruthenica) 1 1l



68 GRASSLAND AND TURF (2023)

Vol. 43 No. 2

T 18 718 2 FEE DA R WG Vi 4 Xk 55 b B 1 1 K 4 5
Wi, Sk BIF 5 i JE E A R M A PR it 4Rt — B 2
WA
1 #RF7E*E
1.1 HRXHER

SR AE IR 50 7 T H R A R A B R T X,
FEARBR N 37°117~37°13" \E 102°23" ~102°29" , iff
3 000~3 500 m. A ZEVR W, 25 A, KPR
S, AFHE —0.1°C,1 H—18.3°C,7H 12.7°C,
=0 CAERR 1 380 °C 5 K # R BT, 4% H BEE[1] 2 600 h;
T Xt TCRE W, A= 2 55 AU IR R KA
TAH YA K FE R 120~140 d, AR R K i 416 mm),
2 DXAE S T SRR W X R UL RS AE R
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5 TEFEPE O E Lymus nutans AKAFF Gramineae Pebd B m Elymus
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Table 2 Effect of aqueous extract from leaf litter of Salix cupularis on seed germination of Medicago ruthenica

(ﬁfi{) R N R % KRR AR A /em ZF/em
100 61.00+4. 06° 59.00+4. 81" 15.38=+0.49° 34.6940.99° 2.26+0.03" 0.84+0.02°
75 76.00+2. 31 68.00+4. 16" 17.95+1. 33" 42.54+5.15° 2.35+0.12" 0.86-+0. 04"
50 86.00+4. 16" 72.00+3. 46™ 22.9541. 08" 61.96+4.39" 2.6940.07 0.9440. 02"
25 89.0043. 53" 77.00+1.76 23.3940. 29 66.37+2.30" 2.8440.08" 0.9640.01"
12.5 84.0043. 46® 79.0041. 33" 24.8140.10° 71.46+1.29° 2.8940.03" 0.9640.03"

0(CK) 79.00+1. 76" 65.00+6. 57" 19.06+1.52 54.67+5.68" 2.8640. 16" 0.9140. 02"

T« 9K [ /NG 5 R 3675 2% 5 i 3% (P<<0. 05) , T % [
2.3 MBEUIHAEEEYRRAMERIEEMHFH
b 4:0p-A)

BRI 7K IR B YRR R 5 R T W R A
25 g/L W BE MR SRR B b, b R 2 R R B
FZERKAE MR B F 3 CK 22 5% 8 % (P<<0.05) . K%
PE NS BRAR K AE 12,5 g/L WA R fE , Bk
T G R H R B R R 2R R AR
K EFHEEAE 100 g/L A3 R 8 CK 43 FEAIR T 25. 45%

F123.67% (P<<0.05) ,1£ 75 g/L i, 3 7738 B AR &
5 CK AH I 23 ) & 2% B IR 25. 620 1 25. 7406 (P<<
0.05) , ZF KA 25 A AE Je i Ve B2 (100 g/ L) R B R/,
A CKEZFARE (KL,
2.4 FRERHUDI A% K 0% 4R A X B AR A AT A
b a: bl

R Ve B PR IR 0 P A i ) 9 B YR X TR AT e
KR R R IE AR B R B B R A AR A



70 GRASSLAND AND TURF (2023) Vol. 43 No. 2

R3 MBEUIM R REEYKZRRXS WL EEM F L8 0m

Table 3 Effect of aqueous extract from leaf litter of Salix cupularis on seed germination of Allium sikkimense

el /(g™ RS N R N KRR GPAE RS A /em ZF R/ em
100 56. 00+ 3. 46 41.00=£2.40° 4.96+0.27° 2.4940. 15° 0.50+0.03" 0.3340.08
75 65.00£3.53° 50.00+2. 31" 5.93+0. 28" 4.10+0. 38° 0.7040. 08" 0.3740.03
50 75.004+1. 76" 56. 00+ 3. 46" 6.9240.12° 8.85+0. 60" 1.28=+0.08" 0.69+0.07"
25 83.0041.33" 67.00+1.76" 8.1940. 44® 11.58+0. 57 1.424+0.07 1.76+0.08"
12.5 88.00+3. 06 71.00+2.91° 8.7540.09° 13.97+1.77 1.60=+0. 20" 1.0140.12
0(CK) 84.00+2. 31" 58. 00+ 2. 00" 7.4440.11" 10.99+1. 39" 1.48+0.19° 0.94+0.17"

FH T BE R B T R e B 1A L A5 4 A 2 A
12.5 g/L W BE N A e KA HERCR  Horh & 28 48 HORn 2
K CK £ 5 8% (P<<0.05) , & 2 $bifi 5 /K = B0k
JE B B B R AR A R . R R R AR

ZEFR R I S AR B 100 g/ L AR R 5 CK A H 43 il
I E BEAR 13. 926,29, 41% . 15.08% il 24. 71 %% (P<<
0.05) , MK ZFK 5 CKAH A BT BEAL, 0 W 35 2
F(%5),
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Table 4 Effect of aqueous extract from leaf litter of Salix cupularis on seed germination of Pedicularis kansuensis

WE/ (gL ) KR R N KR EPAER Y A /em ZF K/ em
100 41.00£2.40° 27.00+3.71° 3.4540. 24° 4.4440.50° 1.29+0. 14° 0.2740.02°
75 55.00+2.91° 31.00£2. 40° 4.5440.27 6.83+0. 38" 1.50+0. 02" 0.3140. 02"
50 63.00+4.06™ 34.00+2. 31" 5.18+0.27" 7.8740.82" 1.51+0. 09" 0.324+0.03"
25 67.00+3.53" 41.00+1.76® 5.5140. 39" 9.154-0. 84" 1.6740. 15" 0.42+0.03"
12.5 60. 00+ 2. 00" 43.0042.91° 5.27+0.13" 9.8540. 37 1.8740.11% 0.37+0.02"
0(CK) 55. 00+ 2. 40" 30.00£3. 06° 4.52+0. 20 9.18£0.91° 2.0240. 12 0.3340. 04"

RS5 MBI FEZEYKRER EEREENFHE L0
Table 5 Effect of aqueous extract from leaf litter of Salix cupularis on seed germination of Elymus cylindricus

Wi/ (gel™") RHR/ N KEZEH % RHAR R GPAE RS AL /em A /em
100 68. 00+ 3. 06¢ 36.00+3. 06" 10.42+0. 53¢ 24.6841.29° 2.37+0.05" 4.0740.02°
75 76.00+2. 31" 41.00+2.91* 11.56+0. 16% 28.99+0. 97" 2.51+0.09" 4.17+0. 05"
50 83.00+3.53" 42.00+3. 46" 12.68+0. 42 32.3+2.11° 2.5540.08" 4.484+0.18"
25 85.00+2. 91" 45.0044. 37 13.26-+0. 36" 36.4242.08" 2.7440.12° 4.5440.19"
12.5 87.00+4.67" 49.00=x3.71° 14.2440. 65" 39.43x4. 27" 2.7540.14* 4.6340.08"
0(CK) 79.00+2. 40" 51.00+£4.67 12.27+0.27" 32.7841.26% 2.6740.07" 4.2340.07"

2.5 MEEHIHE#/EDKESEEANEEREEMNT
i & 19 % M

B PR R AT 3R B VR R R ) 8 R e
MR 5 R R AR IR R K K
FeThE R, b 12,5 g/L RS EHFR kY
P R G I IREC K R AR, H R 2R 4R
BORIE ) 48 B CK 22 5 % (P<<0.05) , iU K 7E 25

g/LNEm A5 CKMIL LR EER ., REFH LHF
R IR TG IR BUMAR K AE 75 ¢/L IR F CK,
HER KRR, KRR CKER AR E R
100 g/LEHE T CK, A5 CKER AR E(F6).
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HA & 1 %
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Table 6 Effect of aqueous extract from leaf litter of Salix cupularis on seed germination of Elymus nutans
W/ (gl ") KR U KA % RFTEE LR LE 18 A /em ZFR/em

100 63.00+£3.71° 56.00+2. 31" 8.44+0.41° 24.94+1.47° 2.95+0.10 3.65+0.20

75 77.00£4.06" 62.00+3.06" 10. 3340. 43¢ 35.5840.67° 3.45+0. 14® 4.08+0.21"

50 89.0044. 37° 79.00+2.91° 12.0840. 55" 45.3843.08" 3.76+0.20° 4.1340. 21"

25 91.00£2.40° 80.00+4. 16 12.74+0.11° 48.83+3. 09" 3.83£0.25 4.2440.10"

12.5 93.00£2.67 82.0043. 06 12.97+0. 26" 49.50+2. 08" 3.82+0.10° 4.3440.11°
0(CK) 85.00+1.33" 76.00+3. 46° 11.21£0. 40° 39.19+0. 56" 3.50+0.12° 3.80+0. 21"

S (1 5% T 5 (5 48 R e BLAE AL, X = IR T R
Fa B AR bR I R AR A 2 . 25 g/L
(18P B AGI T G 7 009 4R VR 2 o L R 1 R 2R R
KZFIRBUORMTE DI BN B, AR CK 2 R
F(P<<0.05), kK ¥ 1E 25 g/L f112.5 g/L F % CK

HIA BT MK R ZE K AE 12.5 ¢/L Ab B F 45 CK 3
A BN, H 2% 7R 3 (P<<0.05) 1R 2% K
RSN K AR BUIE 100 g/ L A R JF 45 FE A, %8 CK 22
SRR TG AR B MR N ZE R AR R B T R CK
HFEAR(P<<0.05) (£7).

RT OMRUIM R KRR R B i B R T B & RS20

Table 7 Effect of aqueous extract from leaf litter of Salix cupularis on seed germination of Poa pratensis

W/ (gL ") KRN RN KR IGAE R WK/ em K /em
100 46.00£1. 16° 32.67£2.91° 4.2640. 14" 8.5840. 49" 2.01£0.07 1.484+0.03"
75 51.33+1.76° 43.33+2.40° 5.10+0. 33" 11.3440.87¢ 2.2240.05° 1.6440.13"
50 63.3344.06" 54.00+3. 06" 6.4540. 44 16.49+1.35 2.56+0. 15" 1.7540. 05"
25 78.00+3. 06" 53.33+£3.71° 7.3540. 49" 19.97+1.40° 2.7240.02° 1.80£0. 13"
12.5 76.671+2. 40 44.00+1. 16" 6.89+0. 21" 19.92+0. 51 2.8940. 04" 1.83£0.02°
0(CK) 49.3342.91° 35.3342.40" 4.6240.22" 12.7240.78° 2.75+0.12" 1.77£0.07
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Fig. 1 Allelopathic effects of aqueous extracts from the litter of Salix cerebralis in alpine meadow
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Allelopathic effects of water extracts from Salix
cerebralis on seed germination of six grassland

plant species in alpine shrub grassland

ZHAO Yi-shan, YANG Hang,XU Chang-lin,JING Yuan-yuan,
LI Ying, YU Xiao-jun’

(College of Grassland Science , Gansu Agricultural University , Key Laboratory for Grassland Ecosystem ,Ministry
of Education, Grassland Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land
Ecosystem Sustainability, Lanzhou 730070, China)

Abstract: [ Objective] This paper reports the study of the allelopathy of Salix cerebralis leaf litter on seed germi-
nation of dominant grasses in alpine shrub grassland, and provide theoretical guidance for scientific management of al-
pine shrub grassland. [ Method] Seeds of six common dominant grasses in alpine shrub grassland were treated with
different concentrations of leafl litter extract of Salix cerebralis, and the germination rates were also measured.
[Result] It was found that there was a critical concentration in the range of 50 to 75 g/I., which demonstrated the
change from promoting to inhibiting the seed germination and seedling growth of Medicago ruthenica, Elymus cylin-
dricus and Elymus nutans. The results suggested a phenomenon of "low promoting and high suppressing". At each
concentration (12. 5~100 g/1.) , the leaf litter extracts inhibited the root growth of Pedicularis kansuensis. The allelo-
pathic effect of the leaf litter extract on the root of seedlings was stronger than that on the bud. The comprehensive al-
lelic effect showed that the influence of the litter extract of Salix cerebralis leaves on the seed germination of six grass-
land plants was as follows: Allium Sikkimense™ Pedicularis kansuensis™ Poa pratensis= Elymus nutans>>Medicago
ruthenicaElymus cylindricus. [ Conclusion] The restoration measures of degraded alpine meadow should be taken
into consideration of the control of the litter amount. This could be achieved by the regulation of the accumulation of
litter and nutrient cycle through rational grazing, and improvement of the quality of herbage and maintaining the health
of grassland.

Key words: East Qilian Mountains; Salix cerebralis; litter;seed germination ; allelopathic potential



