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Y A 25 S B BLR B B B B SR R S 2R B
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LAV R I S A S O IR K 2 e (P>
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T SRR BEAR B A 2 SR L e BT e 2 S

fIK 49. 3% , AR i P 1 K ZFHFRAL T 24, 400 (P<
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R BORFhF R ZE A B RRAR T 83.3%0;0. 1 g/mL i
JE I R R A, R SR SRR AL IR L B 0 R 2 AN
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Table 1 Seed germination rate of seven forage species treated with water extract of ground

litter from Aconitum pendulum

e B/ KR/ %
(g+mL ") i Wi 5. ek T Tl 4 1 B 5 —AEERER  FHEROR N
0(CK) 99.040. 8" 94,042, 2° 95.5+1. 0" 95.5+1.5° 97.540.5° 91.041. 3° 86.043.7°
0.01 97.5+0. 52" 90.0+£2. 5 94.0+1. 8" 96.0+£1. 6 97.0+£0. 6 66.5+2. 2" 88.5+4.9°
0.025 97.0+0.6" 86.5+1.7° 93.0+1. 7% 96.5+1. 0" 96.0+2. 0 64.5+5.7" 90.5+1. 0
0.05 96.041. 4 84.543. 1% 92.5+2. 2% 96.543.0" 95.540.5° 31.04+12.6° 91.04+2.4°
0.1 94.042. 3" 72.7+9. 4" 88.742.9" 96.7+0. 7" 69.3+23.7" 22.0+£8. 3° 92.0+£2. 3"
T WA [N G S 122 7R 22 55 8 3% (P<<0..05) , N &)
R2 HBREMIHIRRERELET T MEMFHELFE
Table 2 Seed germination potential of seven forage species treated with water extract
of ground litter from Aconitum pendulum
e BE ) R/ N
(g+mL™") i B 5L ML e il B A i —AREMRAER HFHRICR NERE
0(CK) 89.5+3.5 69.0+£7.1° 82.0+3.5° 92.0+1. 4 92.0+1. 8" 54.0+£3.7° 83.5+2. 2
0.01 89.043.3" 66.5+6.7° 83.0+1.3° 60.0+15.9" 85.54+1.7° 43.5+7.2* 82.04+2.6°
0.025 86.0+2. 5 65.5+2. 1° 83.5+3.9° 73.5+11.6™  80.0+6.5" 42.5+3.1% 81.0+£1. 3
0.05 85.042.4° 65.041. 3" 88.0+1.8° 84,544, 9* 71.048. 2% 24.5412.2*  80.0+2.5"
0.1 84,544, 8" 35.0+7.9" 62.046.5" 91.5+3. 8" 53.5+12.8" 9.044.7° 78.5+2. 8"

2.3 HEEMEMASKRRENZHEEDLFIEY
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W 2 R e s 0 7K I AR YRR R K o A
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e 3t b R 3 7K 35 B R RE B R S B e T IS R R
BER 3. 0.1 g/mL W AY kA B b8 43 7K iR

P& WAk P, 8 2 R T AR B R e 2 AR Rl ) A X
HEREAIL T 40. 6 %A1 36. 3% (P<C0. 05);0. 01 g/mL ¥
BEAR PR L B 51 R R RO R B REAR T 34. 4%
(P<C0.05);0.05.,0. 1 g/mL ¥ AL PR T, —4F 4 L5
TR KR B AR T IR (P <<0. 05), 0. 01,
0.025,0.05,0. 1 g/mL ¥k B AL R, B FL3OR Fl
R AR RO AR T R IR AR B BRI T 34,
2%.37.4% .69. 0%l 83. 4% (P<C0.05),

R3 SBEHLIHIRRERLET 7 HEMTFHELFER

Table 3 Seed germination index of seven forage species treated with water extract of

ground litter from Aconitum pendulum

e g/ REFTRE
(g+mL™") i B WeE T F2f 4 0 2 B —ARERER R RACR INERFE
0(CK) 32.341.1° 17.6+1.0° 30.241. 2° 27.64+0. 8¢ 28.140.7¢ 18.7+0.8 * 36.140. 6
0.01 28.042. 9 20.041. 9 29.541. 3¢ 18.142.5" 26.440. 6 12.3+1.3" 35.24£0. 9
0.025 28.042.1° 19.041.2° 30.2+0. 9° 22,643, 4% 24.0+1. 6% 11.740.5" 34,941, 4°
0.05 27.041. 4° 18.3+1.6° 31.3+2.0° 25.5+4., 3% 19.842. 1" 5.8+2. 4¢ 33.3+0.7°
0.1 24,344, 9 10.46+2.3>  19.3+1.6" 27.3+1.2° 14.3+3.3° 3.1+1. 4¢ 32.6+1.5°
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R P i M b ARy K R e Uk B B TR G L e A
KGRI L B A G, /N TR 2 I B A e e
ROy K R PR R M OR S GG T e R R B (R

4), 0.025.0.05 F1 0.1 g/mL ¥ B H KA T, Wi
LI ZE O B A BIRRAR T 11,126 .12, 2060 14. 4%
(P<20.05)30. 1 g/mL ¥ B 4 H f b | 358 43 7K 12 42 TR
AEFRTR 7 B T RO AT — A A R 2 R
LR 2R K 3 B34 B A BB AR T 23, 020,36, 1%,
45. 1% F0 66. 4% (P<C0.05), 0.05 g/mL ¥ JEALFE R,
AN TR BB R I T 28, 596 (P<20. 05)

R4 BBEMEROBRRLET THEMFHEFR

Table 4 The germ length of seven forage species treated with water extract of ground litter from Aconitum pendulum

e/ I /mm
(g+mL D) maEsy HE TR BT THEEREN BRI N
0(CK) 10. 9+0. 4* 31.5+6. 3% 23.7+2. 4% 9.0+0. 2° 53.5+2.3" 16.0+1.0" 33.5+3.5"
0.01 10. 8+0. 4* 39.44+2.7* 23.0+2.5% 8.7+0.2% 57.442. 4% 12.84+1.9° 34,241, 20
0.025 10. 7£0. 4* 40.3+6.0* 22.8+0. 6° 8.04+0. 4" 52.6+5.5° 12.440. 6° 35,641, 4
0.05 10.1+0. 8* 40,847, 3" 22.04+2.1* 7.940. 2% 43.5+4, 5% 6.7+1.7° 43,04+1. 0"
0.1 8.4+40. 8" 41,446, 2° 15.24+0.9" 7.740. 3¢ 29.4-+10.1° 5.3+1.6° 33.24+3.1°

2.5 $heRiEM EES KIRREX ZEEWIRKAOZME

Wi A 2k A el 1 50 4 K IR R VAU BB B R
Wi M FE P R W A R R
SR 34 52 B0 67 98 K8 0 L /N PR 22 AR I R A e
o5 T 7 i MR DNE= TP W= S <R
0.1 g/mLy JE4b IR, i 5 Hi &M B0 BRI T
62. 4% (P<C0.05);0.05.,0. 1 g/mL & $& ¥ #¢ fF 4b

T M AR A Ay R BRFRAIR T 50. 020 FIS1. 200, 1
TP B e A5 Xk B 43 3 AR T 35. 500 F1 61, 990 (P <<
0. 05) , Bt 280 R ARG 43 S0 5 0 BREAIR T 66. 4 00 il
69. 7% (P<C0. 05) ; 75 Bk b 4 b b & 43 /K 12 32 Y Ak 2
T LB T AR 0.01,0.025,0.5,0. 1 g/mL ¥ i 4b 5
T B A K A S AR T 19. 726,22, 5% .22, 9% FI
55. 7% (P<C0.05) (£ 5),
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Table 5 The radical length of seven forage species treated with water extract of ground litter from Aconitum pendulum

e i / R /mm
(gemL D) G Mk TR Bl 4 5 i o —AEEMER B AR NI
0(CK) 47.349. 9" 255.8+12. 3" 75.4+7.1° 63.0+3.2° 111.8+4. 5" 15.24+1.5° 210.7+32. 0"
0.01 46.249. 0" 254.3418. 6° 68.3+6.3" 50.642. 5" 101. 544, 4™ 13.741. 4% 212.3413.9°
0.025 41.845. 6" 246.74+23.9" 63.4+3.2° 48.8+4.9" 86.2+5.5" 11.840. 6* 214.5412.9°
0.05 27.945.8" 128.0448. 5" 48.6+5. 8" 48.6+2.1° 51.54£5. 4¢ 5.1£1.4" 253.2419. 8
0.1 17.8+2.8" 124.0426.1° 28.7+2.3° 35.1+3.6° 35.4+7.0° 4.641.5° 202, 9425, 5"
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MIEH R MERKERNE M JREE A R i‘aiﬁ(i’]'ﬁ/i%{?&{iﬁﬁ?zwﬂﬁﬁﬁ%ﬁ@*ﬁ
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B0 00 )4 T T 30 5 5 /N R B R AR MAGIRAE 2 R Y [l U3 5 R AR R K /N ok T I il R R4

S S I AR T i AR A A . RO
0.01.0.025 g/mL B}, Xf #EZ Fl 71 & H A2 HEVEH
WRER 0.05.,0. 1 g/mlL I D) Ay 400 a4 T A i 3
AR M BE SR 0. 01,0, 025 il 0. 05 g/mL R,
Xif /N BB R ¢ 3R B0 A HEAE T TR B R 0.1 g/mlL
FRF DU Ay 41 i) 4 (3R 6D

AR R X IR R R R ) SRR R BE (T 1) o AN [ R bR
B e S 0 R 4R 9 R AR A Y A S AN [
i L R TR RO R — AR A R R RO R
BORFI/NEF 6 B2 (AR ) B9 A0 IR 25 5 BN 45 B0 S
B b S R R Rk B B 5% L B L AL IR 2
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Table 6 The synthetical allelopathic index of seven forage seeds treated with water extract of
ground litter from Aconitum pendulum
wE/ L35 AL IO 48
(g-mL ™D Hi WL ML e il B A i —AREMRAER FHPACR NRZE
0.01 —0.036 0. 046 —0.031 —0.183 —0.061 —0.220 0.002
0.025 —0.063 0.025 —0.041 —0.462 —0.105 —0. 264 0.013
0.05 —0. 144 —0.079 —0.071 —0.101 —0.253 —0.628 0. 065
0.1 —0.273 —0.275 —0.330 —0.118 —0.453 —0.755 —0.028
02
0.1 Wl /(g - mL™)
0
= o1 0.12
A_EE
270 —— — —afiET
4;[ 03 - — — — — b
o4 :
2 T T e o RO
Toos T T dBiE
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07 | £ B LR
08 - y.=-2.2779x-0.0146  R°=0.986 @ —-— - —g/NRE
v, ==3.700 4x+0.100 4 R’=0.989 8
-09 - yo=-3.428 9x+0.0403  R’=0.905 1
va=2.084 1x-0.312 4 R’=0.2402
Ve =—4.4669x-0.0114  R’=0.9924
¥;=-6.2867x-0.176 R’=0.8742
v, =-0.344 8x+0.0289  R’=0.1232
Bl 7THZEENHFURGEESHUMIELY(SE) 5HEE FHBYRRRRENXR
Fig. 1 The relationship between the allelopathic composite effect(SE) index of seven recipient plants and the
concentration of extracts from the aboveground part of Aconitum pendulum
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B, TEBRPERE M bR S R AR O R R L S B
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Li ) AR A A SR B % 0 o IR 5 B A R B S
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A S BRI B AR ) K IR AR WX B2 PR A ) R T
F A A A P 6 PR T B Rk A e b 22 0 K 1Y
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Potential allelopathy effects of aqueous extracts from
the aboveground part of Aconitum pendulum on
the seeds of seven grass species

WANG Ling-ling, YU Xiao-jun, YANG Hang
(College of Grassland Science ,Gansu Agricultural University ,Key Laboratory of Grassland Ecosystem ,
Ministry of Education ,Sino-U. S. Center for Grassland Ecosystem Sustainability , Pratacultural

Engineering Laboratory of Gansu Province ,Lanzhou 730070,China)

Abstract: In this experiment,the secondary poisonous weed Aconitum pendulum was used as the test mate-
rial in the extremely degraded alpine grassland of Qinghai-Tibet Plateau,the allelopathic effects of extracts from
aboveground parts on seed germination and seedling growth of 7 species of grasses were studied. The results
showed that with the increase of the concentration of aqueous extract from the aboveground part of A. pendu-
lum ,the germination percentage,germination potential, germination index,bud length and root length of seeds of
Vicia sativa,Lolium multi florum and Poa pratensis decreased to varying degrees, the germination rate,germina-
tion potential,germination index,bud length,root length of Pisum sativum seeds and bud length of Avena sativa
seeds increased to varying degrees,the germination potential,germination index of Elymus nutans seeds and root
length,bud length of Triticum Secale seeds showed a trend of "low promotion and high inhibition". At the con-
centrations of 0. 01 g/m aqueous extract,compared with the control,the germination percentage of L. multi flo-
rum and P. pratensis seeds decreased by 28. 9% and 75. 8% ,respectively. The germination potential of A. sativa
seeds and L. multiflorum seeds decreased by 49. 3% and 41. 9% compared with the control, respectively. Com-
pared with the control, the bud length of V. sativa,E. nutans, L. multi florum and P. pratensis decreased by 23.
0%.+36.1%,45.1% and 66. 4% ,respectively. Linear regression equation was used to fit the relationship between
the allelopathic effect index(SE) of recommended seed germination and the concentration of above ground ex-
tract of A. pendulum,the results showed that the sensitivity of recommended seeds to extract was as follows: P.
pratensis™>L. multi florum>A. sativa>E. nutans>V. sativa>P. sativum>T. Secale.

Key words: Aconitum pendulum ;allelopathy; germination of seeds;seedling growth



