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Study on Allelopathic and Weed—inhibiting Effects
of Xiazhai 65 and Qingshu 2
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(Academy of Agriculture and Forestry Sciences, Key Laboratory of Agricultural Integrated Pest Management
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Abstract: [ Objective | This study aims to explore the allelopathic effect of plateau potato on rape and Av-
ena fatua L. .[ Method ] Indoor bioassays were used to determine the effects of the aboveground and under-
ground crude extracts and straw decomposing liquid of two different potato varieties ( Xiazhai 65 and Qingshu 2)
on the germination of rape and Avena fatua L. .[ Result | The results showed that the crude extracts and decom-
posing liquids of the two varieties had obvious concentration effects on the allelopathic effects of rape and Avena
Jatua L. ,that is, with the increase of the mass concentrations of crude extracts and decomposing liquids , their
effects on allelopathy of rape and Avena fatua L. were significantly increased.The allelopathic effect of the un-
derground part of Xiazhai 65 and Qingshu 2 was significantly higher than that of the aerial part, and the germi-
nation rate of the crude extract was significantly higher than that of the decomposing liquid.[ Conclusion ] The
results indicated that the allelopathic substances mostly existed in the underground part of Xiazhai 65 and Qin-
gshu 2, and the crude extracts of Xiazhai 65 and Qingshu 2 had better allelopathic effects of rape and Avena fat-
ua L. than the decomposing liquid.
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Tab.1 The influence of the crude extract of potato xiazhai 65 on seed germination and seeding growth of rape

BTG BRI/ (mg-mL™) BP0 2K /em R em fif i /g THi/g
Test part Mass concentration Germination rate  Bud length Root length Fresh quality Dry quality
B,65 I 0(CK) 92.5 1.13+0.01 2.14+0.83  0.546 1+0.187 7 0.070 7+0.005 2
Upper B,65 2 40.0 0.41+0.10 0.04+0.01  0.2557+0.0494 0.062 4+0.003 0
5 40.0 0.38+0.06 0.15+0.01  0.224 1+0.026 2 0.055 9+0.000 1
10 40.0 0.42+0.25 0.18+0.11  0.203 1+0.038 8  0.066 8+0.005 4
20 35.0 0.26+0.09 0.10£0.06  0.198 3+0.026 6  0.068 1+0.004 4
50 17.5 0.05+0.02 0.01+0 0.156 0+0.002 1 0.069 9+0.000 1
B,65 1~ 0(CK) 92.5 1.13+0.01 2.14+£0.83  0.546 1+0.187 7  0.070 7+0.005 2
Lower B,65 2 5.0 0.01+0 0 0.1355+0.002 1 0.049 2+0.002 8
5 42.5 0.48+0.06 0.09+0.01  0.286 8+0.108 8  0.052 5+0.005 0
10 7.5 0.04+0.01 0.01+0 0.165 3+0.0024  0.033 3+0.033 2
20 15.0 0.03+0.01 0 0.165 3+0.0052  0.056 1+0.006 4
50 12.5 0.05+0.01 0.01x0 0.163 6+0.0209 0.047 2+0.011 1
B,65 [ 375 A A Y 7€ 65 M B A3 s B,65 T oy UBIYIY T %€ 65 M T kA3

B,65 represents the aboveground part of Xiazhai 65 at mature stage; B,65 Underground part of Xiazhai 65 representing maturity.
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Tab.2 The influence of the crude extract of potato gingshu 2 on seed germination and seeding growth of rape

BEATRGL PR/ (mg-mL ") & 2K /em K /em fif fi /g T/
Test part Mass concentration ~ Germination rate ~ Bud length Root length Fresh quality Dry quality
F2%5 1 0(CK) 92.5 1.13+0.01 2.14+0.83  0.546 1+0.1877 0.070 7+0.005 2

Upper F,2 2 77.5 0.93+0.22 0.42+0.08  0.326 9£0.003 7  0.076 6+0.004 9

5 60.0 0.49+0.09 0.18+0.03  0.268 3+0.023 3  0.069 0+0.003 2
10 20.0 0.28+0.03 0.09+0.02  0.1849+0.092 1 0.065 0+0.004 7
20 25.0 0.21+0.11 0.11+0.02  0.149 9+0.003 8  0.075 3+0.009 8
50 7.5 0.11+0.05 0.25+0.31 0.1437£0.018 2 0.071 8+0.002 6
F25T 0(CK) 92.5 1.13+0.01 2.14+0.83  0.546 1+0.1877  0.070 7+0.005 2
Lower F,2 2 55.0 0.67+0.08 0.50+0.14  0.2493+0.0230 0.063 4+0.006 4
5 40.0 0.45+0.07 0.16+0.09  0.259 5+0.0735 0.067 7+0.001 9
10 325 0.39+0.02 0.10£0.02  0.1822+0.0457 0.059 5+0.0102
20 35.0 0.07+0.01 0.03+0.01 0.174 3£0.046 3 0.063 4+0.000 5
50 7.5 0.02+0.01 0.02+0.00  0.146 3+0.001 8  0.064 2+0.003 8

F2%5 PRSI R T 35 255 M 130 s F.2 5 T R A R 75 35 2 5

The above—ground part of Qingshu 2 expressed as mature period on F,2;underground part of Qingshu 2 at maturity stage under F,2.
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AR s R 25 R RN R 2 S R AR SR
Upper B,65: Crude extract of the aerial part of Xiazhai 65 at maturity ; Lower B,65: Crude extract of underground part of Xia-
zhai 65 at maturity ; Upper F.2: Crude extract of aerial part of Qingshu 2 at maturity ; Lower F,2 : The crude extract of the under-
ground part of Qingshu 2 in the mature stage.
BT TR 65 FITT & 2 S FR WIS /NS Y AL A,

Fig.1  Allelopathic effects of crude extracts from Xiazhai 65 and Qingshu 2 on rape
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Tab.3 The influence of the crude extract of potato xiazhai 65 on seed
germination and seeding growth of Avena fatua L.
PERERAL BUREMREE/(mg-mL™) K% K /em K /em e i /g TH/g
Test part Mass concentration Germination rate  Bud length ~ Root length Fresh quality Dry quality
B,65 0(CK) 95.0 2.95+0.15 1.78+0.17  1.2243+0.0725 0.347 9+0.009 5
Upper B,65 2 97.5 1.83+0.01 1.53+0.04 0917 4+0.0465 0.312 1+0.008 3
5 90.0 1.02+0.14 0.24+0.06  0.904 3+0.0100  0.358 2+0.004 0
10 82.5 2.16+0.90 0.44+0.19  1.026 4£0.276 9  0.328 0+0.033 9
20 72.5 1.59+0.48 0.36+0.10  0.610 6+0.0863  0.360 7+0.034 1
50 40.0 0.48+0.27 0.10+0.02  0.701 9+0.0249 0.362 2+0.014 7
B,65 T 0(CK) 95.0 2.95+0.15 1.78+0.17  1.2243+0.0725 0.347 9+£0.009 5
Lower B,65 2 92.5 1.89+0.42 1.0320.04  1.012 1+£0.003 2  0.342 9+0.099 6
5 90.0 2.75+0.66 0.93+0.32  0.992 3+0.207 8  0.312 5+0.068 6
10 717.5 2.58+0.56 0.76+£0.20  0.9329+0.0862 0.278 0+0.009 7
20 82.5 0.95+0.11 0.10+0.02  0.789 5+0.0475 0.286 9+0.021 6
50 65.0 0.49+0.27 0.06+0.02  0.658 0+0.056 0 0.319 9+0.002 5

B.65 |31 AT T 2 65 M E 53 5 B,65 T R AT T 28 65 M R A)

B,65 represents the aboveground part of Xiazhai 65 at mature stage ; B,65 Underground part of Xiazhai 65 representing maturity.

H1 75 25 2 5K 4R W X B JHE 22 b 1 i R RN &l e AR S e 4 R (GR 4) 15 B T 2 SR
iR B TR, AR CF R IR B DR T E A SR I S R AR B A AR AE T . S B R
50 mg/mL B, & 25 i b 5500 BRZEUAH LG AR A i 25 A AR, S0 0 40 )V P i o o e 8 114 g 3 K
B o Bk B2 2 mg/mL INF, R AR AR 2R3 2R R DT MR I e ATk
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Tab.4 The influence of the crude extract of potato qingshu 2 on seed
germination and seeding growth of Avena fatua L.

HEIRERA,  BREHE/ (mgemL™) R H % ZEK/em R /em i Hi /g TH/g
Test part Mass concentration Germination rate  Bud length Root length Fresh quality Dry quality
F2%5 0(CK) 95.0 2.95+0.15 1.78+0.17  1.2243+0.0725 0.347 9+0.009 5

Upper F2 2 95.0 3.79+1.13 0.71+0.12  1.4258+0.4498 0.661 8+0.428 6

5 92.5 2.41+0.84 0.47+0.16  1.033 4+0.061 2 0.369 9+0.008 0
10 82.5 3.38+0.37 0.58+0.21  1.258 1+0.1234 0.498 0+0.203 9
20 85.0 2.79+0.34 0.51+0.16  1.351 0+0.064 7 0.483 4+0.063 0
50 20.0 0.22+0.12 0.27+0.32  0.676 2+0.008 3 0.337 7+0.047 4
F25 1 0(CK) 95.0 2.95+0.15 1.78+£0.17  1.2243+0.0725 0.347 9+0.009 5
Lower F,2 2 15.0 0.12+0.02 0.06+£0.01  0.593 0+£0.049 4 0.351 6+0.001 3
5 35.0 0.49+0.11 0.09+0.01  0.861 6:0.2004 0.342 0+0.004 8
10 82.5 1.46+0.39 0.29+0.06  1.102 0+0.011 1 0.393 1+0.090 4
20 77.5 2.09+0.04 0.20+0.08  1.081 6+0.093 8 0.378 8+0.009 1
50 32,5 0.35+0.06 0.11+0.02  0.8554+0.0503 0.410 6+0.000 2

F2%5 13RS I 5 2 5 o E 03 s F.2 5 T 30 i 995 5 2 S TR Ay

The above—ground part of Qingshu 2 expressed as mature period on F,2;underground part of Qingshu 2 at maturity stage under F,2.
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B,65 -+ U1 T %€ 65 M E ML) s B,65 T UAIUIRY T2 65 3 AP Y s .25 b2 il 77 35 2 53
AR R 25 R RN R 2 S R AR SR
Upper B,65: Crude extract of the aerial part of Xiazhai 65 at maturity ; Lower B,65: Crude extract of underground part of Xia-
zhai 65 at maturity ; Upper F,2: Crude extract of aerial part of Qingshu 2 at maturity ; Lower F,2: The crude extract of the under-

ground part of Qingshu 2 in the mature stage.
K2 T 65 M5 5 2 DL B x B e 1) A St
Fig.2 Allelopathic effects of crude extracts from Xiazhai 65 and Qingshu 2 on Avena fatua L.
2.2 [ERERXTMF A A4 KA
22,1 JR D ik AP T8 A Ao R e e R ARIBORT /NI SR R R4 AR R R e 2
HCF 5 3) A B A8 A 00 o 2 A T sy, 20 2R RS i i L B AR B 41 ) ) 4
Mo HBUEAER 75 mg/mLI, & IAZFA R MR S 5 LUK T 52 5 0 IR LU BB A 25 Y
A, 158 B A0 A P i o 0 0 T o 2 ORI I o TSR MR 2 O 25 mg/mL I, BR T2 K, 2 1)
KA A S DL T AR T LT %€ 65 A AL, VLI T B 2 S XA R DA Al B A KR
FISZ IR R
RS BRERINEEMFHELMEERBIM

Tab.5 The influence of the decomposed liquids of potato on seed germination and seeding growth of rape

AL A JE e/ (mg - mL™) KR % 2R Jem RE:/em i /g +H/g
Varieties for testing ~ Mass concentration ~ Germination rate  Bud length  Root length  Fresh quality Dry quality

F2% 0(CK) 98.5 0.99+0.13  0.56+0.10 0.4114+0.0519 0.0809+0.014 9

F2 25 5.0 0.12+0.01  0.05+0 0.162 2+0.018 4  0.059 0+0.002 3

50 15.0 0.09+0.00  0.04+0 0.209 8+0.005 0 0.060 8+0.001 6

75 11.5 0.11+0.01  0.05+0 0.184 0+£0.016 1  0.058 1+0.005 5

B,65 % 0(CK) 98.5 0.99+0.13  0.56+0.10 0.411 4+0.0519 0.0809+0.014 9

B,65 25 13.5 0.09+0.01  0.05+0.01 0.167 1+0.001 3  0.052 6+0.005 3

50 10.0 0.11£0.02  0.05+0.01 0.205 0+£0.009 3  0.073 2+0.001 3

75 8.5 0.12+0.01  0.05+0.01 0.220 7+0.017 1  0.063 8+0.003 0

B65 KM N B P65 F 25 FRR N BRETE2S.

B,65 is represented as Potato Xiazhai 65;F,2 represented as potato Qingshu 2.
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A BT RIFIR KT 25 A 65 JE MR U MR BE O 75 mg/mUL R /N SRR B A& 2R 5 C LD 43 3R R i
25 U IE 65 B R AE BT MR B R 75 me/mL B X /N SRA T AR 1 R

A and B are the effects of Qingshu 2 and Xiazhai 65 decomposed liquid at 75 mg/mL on the seed germination of rape respec-
tively;c and D are the effects of Qingshu 2 and Xiazhai 65 decomposed liquid at 75 mg/mL on the growth of rape seedlings.

I3 B ARBONS/INIIMSR AP 7 W] A R4 B AR K 5
Fig.3 The influence of the decomposed liquids of potato on seed germination and seeding growth of rape
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B,65: Xiazhai 65 decomposing liquid ; F,2: Qingshu 2 decomposing liquid.
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Fig.4 Allelopathic effects of Xiazhai 65 and Qingshu 2 decomposing liquids on rape
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Tab.6 The influence of the decomposed liquids of potato on seed germination
and seeding growth of Avena fatua L.

P A Fr i B/ (mg-mL™") KZFH % ZF/em R /em fif 8 /g TH/g
Varieties for testing ~ Mass concentration  Germination rate  Bud length  Root length  Fresh quality Dry quality

F2% 0(CK) 98.5 2.16+0.31  0.17+0.06  1.126 9+0.126 7 0.255 6+0.017 0

F2 25 46.5 0.58+0.50  0.04+0.04 0.9958+0.158 2 0.3133+0.0116

50 36.5 0.83+0.11  0.05+0.01 1.1109+0.0472 0.345 6+0.025 5

75 1.5 0.02+0.02  0.02+0.00 0.887 7+0.090 6  0.352 8+0.029 8

B.65 % 0(CK) 98.5 2.16£0.31  0.17+0.06 1.126 9+0.126 7 0.255 6+0.017 0

B,65 25 36.3 0.98+0.73  0.12+0.09 0.9222+0.2505 0.301 7+0.053 1

50 21.5 0.34+0.45 0.03+0.03 1.042 1+0.126 0  0.318 1+0.066 9

75 8.5 0.14+0.21  0.01+0.01 0.9313+0.136 4 0.368 7+0.020 9

B.65 KRN B E T HE65:F 25 FRR N DR EFH2S.
B,65 is represented as Potato Xiazhai 65 ;F,2 represented as potato Qingshu 2.

A BTN R T 25 2E 65 JE AR TR R BT A 75 mg/mlL B B SHESE b W R RS2 5 C LD A R o T
25 T HE 65 B IR W VR B R 75 mg/m L X B e A 2B A R

A and B are the effects of the decomposition solution of Qingshu 2 and Xiazhai 65 on the germination of Avena fatua L.seeds
at a mass concentration of 75 mg/mL ;¢ and D are the effects of Qingshu 2 and Xiazhai 65 decomposed liquid at 75 mg/mL on the
growth of Avena fatua L. seedlings.

K5 JE ooy e by BT R R4l v AR A B SR

Fig.5 The influence of the decomposed liquids of potato on seed germination and seeding growth of Avena fatua L.
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Fig.6  Allelopathic effects of Xiazhai 65 and Qingshu 2 decomposing liquids on Avena fatua L.
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