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Allelopathic Effects of Dominant species Euphorbia jolkinii on
Three Receptor Plants in Alpine Degraded Meadow
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Abstract: [ Ojective | As a common poisonous herb in degraded alpine meadow in Northwest Yunnan, Eu-
phorbia jolkinii often replaces local excellent forages and becomes a dominant species, which poses a threat to
the sustainable development of alpine meadow ecosystem and the development of local animal husbandry.By ex-

ploring whether Euphorbia jolkinit will have allelopathic effects on other surrounding meadow plants, this study
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reveals the role of Euphorbia jolkinii in the degradation of alpine meadow in Northwest Yunnan, thus providing
a scientific basis for the degradation control and ecological environment protection of alpine meadow in North-
west Yunnan.| Methods ] This study analyzed the impact of Euphorbia jolkinii on vegetation community diversi-
ty of alpine meadow by combining field investigation and indoor experiment, and the effects of different ex-
tracts of Euphorbia jolkinii (including different concentrations and parts ) on the seed germination and seedling
growth of three native forage plants, Astragalus sinicus , Lolium perenne , and Poa annua ,in order to explore the
possible role of Allelopathy of Euphorbia jolkinii in the degradation of alpine meadow in Northwest Yunnan.
[ Results | (1) Compared with non Euphorbia jolkinii aggregation area, the diversity of meadow plants in Eu-
phorbia jolkinii aggregation area decreased significantly, indicating that the existence of Euphorbia jolkinii had
a significant negative impact on the diversity of meadow plants.(2) The root extract of Euphorbia jolkinii had a
significant inhibitory effect on the seed germination rate of the three receptor plants, the leaf extract had a sig-
nificant inhibitory effect only on the seed germination rate of Poa annua, while the stem extract had no signifi-
cant inhibitory effect on the seed germination rate of the three receptor plants.The allelopathic effect of 0.2 g/mL
root extract on the seed germination rate of the three plants was the most prominent.(3)The extracts from roots,
stems and leaves of Euphorbia jolkinii had a certain inhibitory effect on the seedling height of the three recep-
tor plants, but there was no statistical significance.| Conclusion | Euphorbia jolkinii has obvious allelopathic ef-
fect on plant diversity and seed germination of three native plants in Alpine degraded meadow in Northwest
Yunnan, but it has no obvious allelopathic effect on seedling growth of three plants.

Keywords : Euphorbia jolkinii ; water extract;allelopathic effects ; alpine degraded meadow
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Fig.1 Location and sample distribution of the study area
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Tab.1 Three tested forage seeds

Hi 44 B4 w4 I AFIE
Pant name Family name Genus name Life style characteristics
LRI Astragalus sinicus =B} Fabaceae E 8 Astragalus AR RO , — PR B A O RN SRR

SRSV Lolium perenne ARAEL Poaceae % B R Lolium LA RUAAE Y], A5 Mot 3l 5 | R AR (R O R A0
K Poa annua AAF} Poaceae RBAKIE Poa — AR B AR R — R LR
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K2 he K 3P R T E K P 5 SR L BRI 20 K fh -, M 2 AT . KOREEMR 25 0344
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Shannon-Wiener ZFEVERS KL (H') :H' = > PInP, (1)
Simpson ZHEHFEEL(D) : D= l—z;: P? (2)
R B B(R) : R=S (3)
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Z: B8 Williamson 5" 7 125 715840 B E %40 6 X (allelopathic response index, RT) e Ay it A AR #E X
3P Z AR T & S AR K s AR . AU

RI=1-C/T(TzC) 5% R1 =T/C-1(T<C)™ (5)
R (5) . C AR IR ; T AL TR . RI<O A HIHION , RI>0 AL BERUN . RI A48 %HE /N3 R AR AE
1) 551

K Excel 2019 #4788 4011, B SPSS 25.0 X5 454 47 5K 2 07 2243 M (one—way ANOVA) , Dun—
can’ LT 2 E L (a=0.05) , I A FH R AR o 305 2 P E hr i 22 R0 .
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AR B A8 A B T 0 AR ROIR BV IX, KORBE- 135 2 H 85%~90% , HoAx W) b 3 B2 X LA, 491
TN AR VY R 2R B 3 | L AE RN TE JORBERE IS DO ARA 20 A1, TR TR BERE IS X A 4
JZ oA o WA AR EERE IS X, /N JE HF- 2 55 8 30%~50% , FL SR 1 55 B O 159%0~20% , =~
T o L 2P 24 5 BN 10%~30% , SR T3 3 P MIAE IR BEREVR X P2 W5 BE X /N T 10% 0 3% 5 g e S
ISR L5

A 2R R (R 2) , W KR BE VR X AAE KOR BT X Z AR PR 5. IEI 2 7] 15 K
TREEHEE X W) Fh = 8 BE | Simpson 48 ZUFT Shannon—Wiener #8803 W ZH MK TAE R GEREE X . BAARE,
JE KA TR BEVE X V-2 5 B | Simpson 15 8UR Shannon—Wiener 15 505051 4 14.,0.832 5 f12.075 5, KR #
T IX 3 R R0 9.8 ,0.532 2 711,265 4.

TEJ7 25004 A (K1 2) 1, Shannon—Wiener $§ %4 : F', ,,=242.7,P<0.001;Simpson 544 : F, ,=312.7,P<0.001,
X, KRBT X 5 IR KRB 7% X A A 3 & BE | Simpson 45 Z0F1 Shannon—Wiener 5 203 HAT
FHEES P, RRFENS S FE A A A7 EAT B S A L DT AR Vs R ) 2 R



%3 TR A PR AR P R = M 2 A W B AL SR -+ 639 -

R2 KRSHERMIERRSHFRYTSHEEEY

Tab2 Species diversity index of Euphorbia jolkinii community and non Euphorbia jolkinii community

FER Yk el R AR AL A A5 R Shannon—
Sites Species richness Simpson index Wiener index
Farl 14 0.823 8 2.086 1
Far2 14 0.842 6 2.1383
Far3 14 0.866 6 22234
Far4 14 0.864 3 22284
Far5 14 0.843 3 21211
Far6 14 0.8337 2.0591
Far7 14 0.796 7 1.905 1
Far8 14 0.803 2 1.9194
Far9 14 0.867 8 2.169 6
Farl0 14 0.783 4 1.904 1
Nearl 1 9 0.556 7 1.3191
Nearl2 8 0.5199 1.1353
Nearl3 10 0.526 7 1.2843
Nearl4 10 0.5547 1.306 4
Nearl5 11 0.5117 1.2733
Nearl6 10 0.488 2 1.178 1
Nearl7 10 0.480 3 1.170 2
Nearl18 11 0.6133 1.452 6
Nearl9 10 0.5842 1.3820
Near20 9 0.486 5 1.1523

Far: JERIRTFREIE X ; Near: KIRFFHEEX .

Far:no Euphorbia jolkinii community ; Near : Euphorbia jolkinii coummunity.
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Fig.2 Species diversity index of Euphorbia jolkinii community and non Euphorbia jolkinii community
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M 3 3R 3 AT, 0.2 g/mL ¥k BE A9 RAR BRI O (R 1) Ab R AT 1Y) 58 =08 hh 2 2R 3 0 0, B AR T
XPHRAL, B 525 2 OB EE , L REFS 804 X B e, -1, 2 B MR B2 19 RO B AR IR OB 48 2
Tl 2 25 4 35 4 FH S5 o i P o AR T BRI VAR R IR AT, 3K A o 4 2 T K, RUE i 5% S IF .
KR FEARIR PR VR B 5 58 = b 7 R ZE R B UM ¢, HOW 58 = 9 fp 7 & 28 A 38 1 3 il 76
(P=0.001 56<0.01) ., MM KARFFEH 25 IR BORALBEAY 2L =3 Fp T & ZE R S5 XH A M L 2 F A K, H
FAY S1/2(0.1 g/mL ¥ & i 2532 BUR ) AT L1/2 \L1/4(0.1 g/mL . 0.05 g/mL ¥ & A -2 UK ) X 48 2= 38 & 25
RAFAE — 5 PR AR TR IR AL, & ZE R 3 BB AR T 10.71% .14.29% F110.71% ., J7 2245 R R,
KARFEZE MR BUR N5 2 9 & 280 I 52 (P>0.05) .
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0.2 g/mL ¥ B KR EEARIZ OB (R 1) b BRI BAZZ BORh & 28 3 ek, o4 0, FL RIFEECH -1, X Ui X
R B AR TR RO 8 22 BRI 2 AR IV E I o . UK R1/20.1 g/mL R B2 AR 322 JBOHR ) %of 8 22
Tl 2 ZF 2452 0 (1) RUAEEICH -0.09 , AR BRZH FL A 2R 38R AIR T 8.82% ik R W AR #5 AR IR OB X R A2
TR R 2 B W IRIE T (P<0.001) o KRAREEZE | R IO AL 3 1) 8 22 FERD - R 25 SR AH B T X6 IR
A2 Hh X2 PO R S1/2(0.1 o/mL iR B 2212 B0k ) A1, HAb PR R 2 SR 1 & 235 5
X REALAHA], RIFEECR 00 PR ORI 1.1 (0.2 ¢/mL ¥R B A9 32 B ) Ab 3L AR & 2535 0 A1, At vk B2 1)
R EFFRIA Frsi/ b A H RUE BB, 0 A S, 3 B AR #4525 = ORGP A2 B b+ 2F
Jo i EVEH (P>0.05) .

SR BRI B 3 AN FAS AN [ Ve B0 B 1 32 BBV P AR B - K 2 SR I A AR A [R) R B8 1 41 il 4
FH L RUFEE03S Ry 1, A [R) R B 5 A RO 25 10 B Ak 38 3 1) L SO i e 28 232 55 50 IR 1) 25 R 3
s TR IR O 5 % B2 A 22 S A K. =i R1(0.2 o/mL R B A4 AR 32 BBOR ) B 410 ol 50 R AT B B i, R
(B R =1, 25 Ve A B 1 I YR BB e 2 S M R RCR B 0 . Ty 2 0 5 R R, ROREEAR i i
BB B AR 2R AR 8 3 P il VB (P ,<0.001, P, <0.05) , T 25 12 BOR W AR # 7 & 28 T
B2 (P>0.05) .
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Different experimental treat Different experimental treat Different experimental treat

CK: X HRZH 5 11:0.2 g/mL AR IBGHK 5 L1/2:0.1 g/mL IR U 5 L1/4:0.05 g/mL 1Y R B 5 11/6:0.033 o/mL -2
IR R1:0.2 g/mLL YRR BUR R1/2:0.1 o/mL BAREZIRUR  R1/4:0.05 g/mL BRI BUR R1/6:0.033 ¢/mlL BYAREL IO 5 ST -
0.2 g/mL H)ZER B 5S1/2:0.1 g/mL HZ532 HUMK 5 S1/4:0.05 ¢/mLL HYZ572 HUK 5 S1/6:0.033 g/mL A5 1= B -

CK: control group; L1:leaf extract of 0.2 g/mL; L1/2: leaf extract of 0.1 g/mL; L1/4: leaf extract of 0.05 g/mL;L1/6: leaf ex-
tract of 0.033 g/mL; R1:root extract of 0.2 g/mL;R1/2:root extract of 0.1 g/mL; R1/4:root extract of 0.05 g/mL;R1/6:root extract
of 0.033 g/mlL; S1:stem extract of 0.2 g/mL;S1/2:stem extract of 0.1 g/mL;S1/4:stem extract of 0.05 g/mL;S1/6:stem exiract of
0.033 g/mL.
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Fig.3 Effects of Euphorbia jolkinii extract on seed germination rate of Astragalus sinicus, Lolium perenne ,and Poa annua
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Hi P 4 3 4 n] L, 25 T HE B0 B A RO BEAR 25 I BEOIR Ak A 4 i vy B2 A0 T o B AL, (H 2
BN ALL1/2(0.1 g/mIL e JE A s O A B9 5% 2 e 4y 1 s 32 P LU KT R ALAIE 1,98 em, HE RTAR %K
H-0.28. 4B RIAE B XHE R R 11, RWNR BOR X 58 = e 4 i AR RAFTE B/ IR S8R I
ZEOIHT AN, RARBEAR 28 MR BBORO 55 2= S 4l i AR R BEAT 35 520 (P>0.05) .

FEUER P, AR T I RRBEAR (25 R OB A R Y R A2 B4y g B I T X IR (B 22 AR
FERIHE B T 0, R MR TR R BOROG FR AL e 4y i i BEAT e — 2 I e o (H07 220087 s, KOAR T
A5 AR ALIR U0 B A2 Rl i AR R AT (P>0.05)

BRR1/2(0.2 g/mL ik BE AR IOR) R S1/6(0.033 g/m L ¥4 BE (1 2K IR U b FRA) LA Ay i o BE W 125
Xt BRE AT, HAbFR OB PH B 4 g BE ST IR, RUFE R 0t SRR EER OO AR Ay i 28
e BAT M IVE T o AR5 22 70 3R], AR BER BOROU R OR Ay A KOJE MR (P>0.05)
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Tab.3 Effects of different extracts on seed germination rate of

Astragalus sinicus ,Lolium perenne,and Poa annua

o Kb FH Treatment K ZE 3 Germination rate
Z ) N—— Sy
Treated plant T RESS P RI
Water extraction Concentration grade Mean
LRI Astragalus sinicus MU HUK R1 0} -1
R1/2 72.5+10.61" 0.03
R1/4 77.5+10.61° 0.10
R1/6 75+14.14 0.07
E2el Sl 80+7.07" 0.13
S1/2 62.5+10.61" -0.11
S1/4 80+14.14 0.13
S1/6 75 0.07
SR L1 92.5+3.54" 0.24
L1/2 60+21.21" -0.14
L1/4 62.5+24.75" -0.11
L1/6 75+14.14° 0.07
X HE2H CK 70* —
PR B Lolium perenne LiES =Rl R1 0’ -1
R1/2 77.5+3.54° -0.09
R1/4 85"
R1/6 85+7.07"
ZERIUR S1 85+7.07"
S1/2 82.5+10.61" -0.03
S1/4 85+7.07°
S1/6 85*
- B L1 85+7.07*
L1/2 62.5+38.89" -0.26
L1/4 80+14.14 -0.06
L1/6 77.5+10.61" -0.09
Xf B ZH CK 85* —
WK Poa annua MU B R1 (0} -1
R1/2 77.5+3.54* -0.18
R1/4 80" -0.16
R1/6 87.5+10.61" -0.08
ES 23Sl sl 87.5+3.54° -0.08
S1/2 75+21.21° -0.21
S1/4 85+7.07" -0.11
S1/6 92.5+3.54* -0.03
-3 U L1 60" -0.37
L1/2 30° -0.68
L1/4 60+21.21" -0.37
L1/6 72.5+17.68" -0.24
X B2 — 95+7.07" —

£ LI, JOARFEZ BGRALT- %] 3 R W) AT — & O 1 (B A FFAE G2 R L B AR
PR , I3 4 W AR 5 Xt AR ) A IR A A7 A A A A SR A ) 0 R
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Fig.4 Effects of extract of Euphorbia jolkinii on bud height of young seedlings of Astragalus sinicus , Lolium perenne ,and Poa annua
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Tab.4 Effects of different extracts on bud height of young seedlings of

Astragalus sinicus ,Lolium perenne,and Poa annua

A __ A Treatme{lt ; ZF% Bud height
Treated plant LR RS FEfem RI
Water extraction Concentration grade Mean
UL Asiragalus sinicus F I O R1/2 6.566 7+0.958 5° -0.09
R1/4 6.9+0.898 9* -0.04
R1/6 6.766 7+0.838 3* -0.06
ESCIEI S1/2 6.616 7+1.047 7° -0.08
S1/4 6.666 7+0.854 8 -0.07
S1/6 6.833 3+1.120 1° -0.05
i Uk L1/2 5.183 3+0.392 0" -0.28
L1/4 6.616 7+0.968 3* -0.08
L1/6 7.183 3+1.813 7° 0.002
X HREZH CK 7.166 7+1.166 3 —
BETE Lolium perenne F I O R1/2 11.25+2.193 4* -0.17
R1/4 12.466 7+1.516 1° -0.08
R1/6 11.6£2.118 5° -0.14
ENCIEI S1/2 10.216 7+1.072 2" -0.25
S1/4 11.733 3+1.805 2 -0,13
S1/6 10.733 3+3.525 7 -0.21
i Uk L1/2 10.8+1.974 8" -0.20
L1/4 10.933 3+1.125 5" -0.19
L1/6 12.283 3+2.318 1° -0.09
X HREH CK 13.533 3+2.591 3* —
HBK Poa annua i O R1/2 14.816 7£12.75° 0.10
R1/4 12.75+4.280 5° -0.03
R1/6 14.2+3.231 7° 0.07
ESCEI S1/2 9.866 7+2.001 7" -0.25
S1/4 9.6+1.622 3" -0.27
S1/6 13.3+3.385 9° 0.002
i Uk L1/2 11.783 3+2.055 6° -0.11
L1/4 11.816 7+1.373 2° -011
L1/6 10.083 3+0.757 4 -0.24

PRt — 13.266 7+5.670 5 —
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