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Figure 1- Peaks of identifiedalkaloids
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Table 1- burdock alkaloids, in the ratio of the total ions current (in terms of quality)

Alkaloid s IsIT &3k oo Hba ey Cond
Inhibition time Mass to charge ratio
Hyoscyamin ol 52 20.21 151.12
Coniine SeS 21.81 127.93
Scopolamine O Y Sl 40.51 303.43
1 2 3
HC—N
OH OH
e ", - v
: N CH, °
O~ H 0
0] 0

Cre¥ 35wl ¥ (30585~ Cppaliwigud —V: 0 2 ol SUASIIIT orloowad ;i Lo —Y IS5

Figure 2- Chemical structure of identified alkaloids: 1-hyoscyamin 2- Coniine 3- Scopolamine
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Table 2- Means comparison of interaction effect alkaloid x concentration x cultivar on germination percentage of sunflower

RN Ll AR LANEEE PTST Y] 288, B
Alkaloids Co?ﬁg;‘gﬁ;'on Zaria Progress Hyson33  Armavirosky uroflor bilyzar
0 100.00+0.00 99.37+0.00 100.00£0.00 100.00£0.00 100.00£0.00 100.00£0.00
500 95.23+2.28 98.34+1.52 98.99+2.51 88.99+3.65 91.23+1.71 89.33+2.73
5SS 1000 84.43+2.73 78.261£2.51 82.38+3.00 72.89+1.71 83.95+3.54 70.34+2.09
Coniine 1500 63.43+2.73 61.96+1.00 57.09+2.51 58.88+2.33 67.68+2.42 63.11+1.29
2000 55.24+2.33 45.82+0.57 41.78+251 42.19+1.62 53.440.97 50.63+2.61
2500 42.31+2.13 33.09+0.37 29.98+2.51 32.3310.86 41.51+0.16 40.66+0.43
0 99.91+2.51 100.00£0.00 100.00£0.00 100.00£0.00 100.00£0.00 100.00£0.00
500 96.83+1.40 98.88+1.34 98.07+2.61 90.79+1.52 89.81+2.11 92.65+2.69
e g 55l 1000 85.09+3.00 80.99+2.51 81.00+2.04 71.71+2.51 84.73+£1.29 75.96+2.33
Scopolamine 1500 65.29+2.33 62.95+0.18 59.00+1.57 59.95+1.00 70.96+3.00 64.90+1.28
2000 56.28+1.27 48.62+0.22 43.65+1.81 45.6740.57 53.62+1.09 51.02+1.03
2500 43.69+0.87 35.84+0.26 33.97+1.25 33.98+1.00 40.63+0.67 42.18+0.83
0 99.98+0.09 99.35+£1.11 100.00£0.00 100.00£0.00 100.00£0.00 100.00£0.00
100 92.04+1.34 99.67+1.34 98.66+2.28 93.89+3.01 95.62+1.99 93.04+1.21
ol 92 500 87.62+2.18 87.00+2.65 85.36+2.28 88.70£2.03 79.87+2.06 83.56+2.33
Hyoscyamin 1000 72.67+1.02 76.32+1.08 62.55+2.28 71.04+1.07 65.87+1.75 70.59+2.13
1500 65.06+1.08 66.02+0.79 57.06+2.28 61.93+£1.00 58.33+£1.76 59.03+2.00
2000 57.88+0.93 59.98+0.98 51.35+2.28 52.15+0.94 49.31+0.98 51.41+1.24

LSD 5%= 1.51
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Figure 3- Means comparison of interaction effect alkaloid x concentration x cultivar on germination percentage of sunflower
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Table 3- Means comparison of interaction effect alkaloid x concentration x cultivare on germination rate of sunflower

Laus S chls Lyl Y Osmla (g g3 baJf BYLIEEY ke
alkaloids Concentration (ug/mL) Zaria Progress  Hyson33  Armavirosky i ofior bilyzar
0 7.75£0.13 7.43+0.22 7.34+0.15 7.56+0.19 7.76+0.28 8.01+0.16
500 6.31+0.09 5.58+0.08 5.77£0.18 6.22+0.12 6.28+£1.09 6.82+0.15
T 1000 5.12+0.09 4.65+0.36 4.13+0.26 5.23+0.11 5.19+0.31 4.11+0.27
Coniine 1500 3.2910.14 2.25+0.18 3.331£0.22 3.88+0.33 4.44+0.41 3.44+0.71
2000 2.16+0.18 1.78+0.13 2.22+0.19 2.17+0.07 3.85+0.06 2.23+£0.36
2500 1.22+0.24 0.79+0.05 1.13+0.20 1.11+0.16 2.45+0.21 1.72+0.17
0 7.76x0.15 7.43+1.34 7.34+0.09 7.56+0.71 7.76£0.25 8.01+0.81
500 6.66+0.18 5.42+0.19 6.07+0.11 6.55+0.29 6.89+0.06 6.66+0.14
e g Sl 1000 5.31+0.26 4.18+0.16 4.87+0.17 5.33+0.46 5.44+0.36 4.70+0.17
Scopolamine 1500 3.49+0.22 2.22+0.21 3.18+0.32 3.88+0.59 4.65+0.14 3.82+0.23
2000 2.73+0.24 1.77+0.12 2.79+0.76 2.22+0.17 3.13+0.51 2.56+0.38
2500 1.87+0.20 1.04+0.24 1.43+0.91 1.14+0.32 2.31+0.12 1.55+0.58
0 7.76x0.11 7.43+0.19 7.34+1.21 7.66+0.23 7.76£1.01 8.01+0.11
100 6.65+0.18 6.48+0.67 6.28+1.01 6.65+0.24 6.12+0.20 6.73+0.14
Ol o2 500 5.44+0.21 5.74+0.56 5.14+0.51 5.32+0.18 5.31+0.37 5.53+0.06
Hyoscyamin 1000 4.21+0.06 3.16+0.81 4.14+0.41 4.13+0.18 4.88+0.28 4.71+0.81
1500 3.54+0.34 2.31+0.26 3.69+0.47 3.59+0.40 3.69+0.61 3.52+0.51
2000 2.22+0.23 1.78+0.07 2.33+0.05 2.14+0.30 2.55+0.19 2.65+0.29

LSD 5%= 0.165
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Table 4 -Means comparison of interaction effect alkaloid x concentration x cultivar on root dry weight of sunflower
REPN]] chls Lls FRen YOl (S g gl BT TSPY ke
Alkaloid Concentration (ug/mL) Zaria Progress  Hyson33  Armavirosky . ofor bilyzar
0 0.97+0.006 0.97+0.004 0.87+0.008 0.85+0.04 0.83£0.07 0.91+0.04
500 0.58+0.03 0.58+0.06 0.62+0.009 0.67+0.06 0.65+0.09 0.71+0.03
oSS 1000 0.39+0.03 0.40+0.08 0.42+0.03 0.50+0.07 0.51+0.02 0.47+0.03
Coniine 1500 0.25+0.02 0.19+0.09 0.27+0.02 0.35+0.08 0.31+0.06 0.28+0.07
2000 0.14+0.008 0.08+0.05 0.14+0.04 0.21+0.08 0.10+0.01 0.13+0.08
2500 0.01+0.007 0.02+0.04 0.01+0.04 0.08+0.02 0.01+0.009 0.04+0.006
0 0.97+0.03 0.97+0.08 0.87+0.03 0.85+0.008 0.83+0.03 0.91+0.006
500 0.62+0.003 0.56+0.05 0.75+0.01 0.62+0.008 0.65+0.02 0.78+0.008
oY g 55 1000 0.44+0.08 0.43+0.008 0.49+0.01 0.57+0.003 0.49+0.009 0.44+0.03
Scopolamine 1500 0.22+0.06 0.20+0.009 0.28+0.02 0.32+0.04 0.33£0.01 0.27+0.03
2000 0.16+0.009 0.19+0.09 0.17+0.03 0.28+0.02 0.13+0.009 0.18+0.02
2500 0.07+0.07 0.09+0.07 0.02+0.007 0.09+0.02 0.06+0.02 0.09+0.009
0 0.97+0.008 0.97+0.008 0.87+0.11 0.85+0.08 0.83+0.05 0.91+0.08
100 0.86+0.008 0.87+0.007 0.85+0.05 0.71+0.06 0.71+0.09 0.73+0.02
il g2 500 0.69+0.008 0.72+0.007 0.60+0.08 0.61+0.04 0.58+0.03 0.52+0.003
Hyoscyamin 1000 0.36+0.02 0.53+0.04 0.30+0.09 0.41+0.05 0.45+0.12 0.35+0.007
1500 0.29+0.03 0.37+0.04 0.25+0.06 0.32+0.06 0.26+0.06 0.24+0.007
2000 0.13+0.06 0.20+0.04 0.10+0.03 0.18+0.06 0.14+0.07 0.13+0.008

LSD 5%= 0.112
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Table 5- Means comparison of interaction effect alkaloid x concentration x cultivar on shoot dry weight of sunflower

R

REPN]] _ Lls PR Y¥ O gl (S g ygha ) BT TSPY BIE%
Alkaloid Co?ﬁgygﬁ;lon Zaria Progress Hyson33  Armavirosky uroflor bilyzar
0 1.21+0.02 1.19+0.002 1.16+0.08 1.13+0.009 1.21+0.002 1.19+0.01
500 1.09+0.001 1.06+0.05 0.95+0.08 0.99+0.009 1.04+0.002 1.04+0.03
oS 1000 0.84+0.002 0.89+0.05 0.72+0.01 0.78+0.008 0.81+0.01 0.73+0.01
Coniine 1500 0.59+0.002 0.62+0.06 0.32+0.01 0.47+0.002 0.41+0.001 0.41+0.05
2000 0.24+0.03 0.17+0.005 0.10+0.002 0.24+0.001 0.13+0.002 0.13+0.06
2500 0.03+0.04 0.04+0.004 0.03+£0.001 0.05+0.001 0.03+£0.013 0.06+0.02
0 1.21+0.04 1.19+0.02 1.16+0.07 1.13+0.001 1.21+0.004 1.19+0.001
500 1.11+0.04 1.16+0.001 1.07+0.07 1.02+0.002 0.99+0.002 0.89+0.001
o g Sl 1000 0.84+0.01 0.91+0.001 0.78+0.11 0.81+0.001 0.85+0.01 0.74+0.03
Scopolamine 1500 0.61+0.01 0.65+0.03 0.41+0.01 0.52+0.001 0.44+0.05 0.45+0.03
2000 0.30+0.001 0.21+0.02 0.19+0.001 0.28+0.003 0.18+0.05 0.21+0.03
2500 0.11+0.001 0.09+0.03 0.07+0.01 0.11+0.003 0.12+0.06 0.13+0.01
0 1.21+0.004 1.19+0.07 1.16+0.001 1.13+0.008 1.21+0.001 1.19+0.001
100 1.18+0.003 1.20+0.001 1.12+0.001 1.06+0.008 1.07+0.001 1.13+£0.001
ol 502 500 0.88+0.008 0.95+0.007 0.84+0.04 0.82+0.009 0.88+0.001 0.81+0.02
Hyoscyamin 1000 0.65+0.001 0.70+0.001 0.51+0.04 0.55+0.009 0.49+0.02 0.49+0.02
1500 0.33+0.007 0.34+0.001 0.22+0.03 0.32+0.001 0.21+0.02 0.30+0.001
2000 0.18+0.007 0.17+0.001 0.11+0.05 0.24+0.001 0.15+0.03 0.18+0.001

LSD 5%= 0.084
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Abstract

In this study shoot extracts of Xanthium strumarium were prepared and analyzed using GC-MS method. Three alkaloids
including (coniine (CgH17N), (hyoscyamine (C17H21NO.4) and (scopolamine (C17 Hzi N1 O4) were found and extracted.
The potential allelopathic effects of these compounds were evaluated in a factorial experiment based on RCBD with 3
replications on the germination and seedling growth of six sunflower hybrids including zaria, progress, hyson33,
armavirosky, uroflor and bilyzar. Results showed that the three way interaction effect of alkaloid x concentration x
hybrid is significant on germination percentage and rate. Highest inhibitory potential was related to coniine and
scopolamine, while lowest value was found in hyoscyamine. Increasing the concentration of alkaloid, also increased
their inhibitory effect. Root and shoot dry weight of all sunflower hybrids were affected by the inhibitory effect of
identify alkaloids. Both these traits were influenced more by scopolamine and Coniine then hyoscyamine. Generally, it
was concluded that three different alkaloides exist in burdock which have different allelopathic effects and may
influence the next crop plant. The mechanisms which are responsible for the inhibitory effects of these allelochemicals
may be useful for finding compounds which as herbicides.

Key words: Coniine, Ecosystem, Hyoscyamine,Scopolamine



