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Melon broomrape and sunflower broomrape seeds
germination induced by hemp (Cannabis sativa L.) plants

YU Rui', MA Yong-ging®*
(1. College of Forestry, Northwest A &F University, Yangling 712100, China;
2. Institute of Soil and Water Conservation, Northwest A & F University, Yangling 712100, China)

Abstract Rhizosphere soils and plant tissues (roots,stems and leaves) from hemp (Cannabis sativa L.) plants were
collected under pot experimental condition to study their allelopathic effect on stimulating seeds germination for both
melon broomrape ( Phelipanche aegytiaca Pers.) and sunflower broomrape ( Orobanche cumana Wallr.) at different
growth stages. The results showed that rhizosphere soil extract displayed a higher germination rate for melon broomrape
than that of sunflower broomrape. The seeds germination rates.induced by methanol extracts of roots were higher than
that of stems and leaves. Induction of broomrape seeds germination by methanol extracts were stronger than that of
aqueous extracts. There was a significant positive correlation between the germination rates of melon broomrape, which
were induced by root methanol extracts and the stem extracts (R? =0.833 6, P<C0.05) . There was also a significant
positive correlation between the germination rates of sunflower broomrape, which were induced by hemp root methanol
extracts and the stem methanol extracts (R? =0.544 4, P<C 0.05). Methanol extract of the roots at seedling stage
indicated the highest germination rate for sunflower broomrape seeds germination (45.2% ), while melon broomrape
seeds germination were appeared at fast-growing stage (41.5% ). Aqueous extracts of hemp roots induced the highest
germination rates on both melon and sunflower broomrape seeds at the seedling stage, with germination rates of 53.6 %
and 23.7 % .respectively. It is indicated that hemp has potential to be used as a “catch crop” for broomrape. These
results can provide a basis for the bio-control of the parasitic weeds.
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Table 1  Orobanche seeds germination induced by aqueous extracts of C. satiwa
rhizosphere soils at different growth periods %
Growth period Dilutions P.aegyptiaca O. cumana
0 4.0 b 0.0 a
Seedli
ceding 10 3.7 b 1.3a
100 0.0 b 0.7 a
0 6.3 ab 0.7 a
Fast- 1
asterowing 10 9.0 b 0.0 a
100 4.0b 1.3 a
0 9.3 a 1.3 a
Flowering
10 17.3 a 1.0 a
100 27.7 a 0.0 a
, 2~4
Note: Values with different small letters in the same columns represent significant difference
among the treatments at P=0. 05 level. The same as the table 2-4.
100
; 51.7%; 100
. 100 .44 T%, 100
N 10
. 3
20.0%, 28.7%.20.0%  26.7%, ;
s 1.3%,
C D, 100 (P<C0.05),
2.2 100
3 18.7%. ; 3%

C 2,
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2
Table 2 Orobanche seeds germination induced by methanolic extracts of C. sativa
rhizosphere soils at different growth periods %
Growth period Dilutions P.aegyptiaca O. cumana
0 0.0b 2.3 a
Seedling 10 0.0c 1.7 a
100 28.7b 0.0 b
0 20.0 a 0.0 a
Fast-growing 10 26.7 a 0.7 a
100 51.7b 2.7b
0 5.0 b 0.7 a
Flowering 10 10.7 b 1.3a
100 44.7 a 18.7 a
2.3 . 5%,
3
o , 10 .
s 10
53.6%; 10 s 22.5%., ; 23.8%, 10
. 23.7%.
> > . 10%
, C 3.
3 N
Table 3  Orobanche seeds germination induced by aqueous extracts of C. sativa at different growth periods %
P.aegyptiaca O. cumana
Growth period Dilutions
Root Stem Leaf Root Stem Leaf
0 11.5 bed 6.0 de 0.0b 10. 5 be 2.2b 6.1a
Seedling 10 53.6a 11.2 ¢ 0.7b 23.7a 20.2 a 5.4a
100 19. 2 be 4.1 ef 1.7b 9.6 be 5.4 b 3.7 ab
0 4.8 d 1.8 1 0.0b 9.8 be 5.8 b 3.1 ab
Fast-growing 10 4.9d 1.8f 0.0b 12.3 be 23.8 b 4.1 ab
100 2.7d 2.0f 1.2 b 4.9 ¢ 3.9b 0.0 b
0 8.5 cd 9.5 cd 0.0b 14.2 b 4.8 b 0.0b
Flowering 10 22.5 b 22.9 b 19.8 a 10. 5 be 5.1b 0.0b
100 18.6 be 27.4 a 0.0b 4.3 ¢ 2.4 b 0.0b
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Table 4  Orobanche seeds germination induced by methanolic extracts of C. sativa at different growth periods %
P.aegyptiaca O. cumana
Growth period Dilutions
Root Stem Leaf Root Stem Leaf
0 4.4 ¢ 3.3d 2.7d 41.5 a 25.1a 6.5d
Seedling
10 21.5 cd 16.2 ¢ 6.4 cd 32.1 ab 27.3 a 0.0 e
100 18.7 d 28.2'b 17.7 ¢ 3.9 e 2.7b 0.7 e
0 30.1 be 29.1b 31.4 b 26.1 bed 27.7 a 21.1b
Fast-growing
10 45.2 a 48.6 a 46.2 a 24. 2 bed 23.7 a 26.2 a
100 21.2 cd 7.9 cd 6.7 cd 28.8 be 20.8 a 10.4 cd
0 33.7b 29.6 b 5.6 cd 22.7 bed 22.6 a 11.4 ¢
Flowering
10 35.3b 31.3 b 5.0 cd 21.5 cd 29.0 a 17.2 b
100 8.4 e 3.1d 0.0d 16.7 d 20.3 a 7.9 cd
2.5 s
s 2.6
¢ 3, 4.
. b o b
(R*=0. 544 4,P<C0.05),
N (R*=0.833 6,P<<
o 0.001) (R*=0.600 1,P<C0.05)

(R*=0.8305,P<C0.001),
¢ 5,

6).
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Table 5 Correlation between Orobanche spp. seeds germination by aqueous extracts of
C. sativa at whole growth period
R* P F
Material Related items Regression equation
Root y=0.925 7x—2.075 1 0.433 8 0.053 6 5.368 4
O. cumana Stem
Root y=0.230 0x—0. 066 8 0.2717 0.614 0 0.150 0
Leaf
Stem y=0.147 22+1.277 0 0.219 9 0.202 7 1.974 8
Leaf
Root y=0.419 1x+3.443 8 0.308 5 0.120 6 3.1219
P.aegyptiaca Stem
Root y=0.193 92x+1.439 1 0.138 1 0.3250 1.120 5
Leaf
Stem y=0.630 3x—1.996 8 0.830 5 0. 000 6 34.265 2
Leaf
6
Table 6 Correlation between Orobanche spp. seeds germination by methanolic extracts of
C. sativa at whole growth period
R* P F
Material Related items Regression equation
Root y=0.560 1x+8.608 4 0.544 4 0.023 2 8.367 5
O. cumana Stem
Root y=0.075 7x+9.445 9 0.007 9 0.820 2 1.916 3
Leaf
Stem y=0.520 62+0.248 3 0.214 6 0.208 8 1.916 3
Leaf
Root y=1.066 2x—3.986 8 0.833 6 0.000 6 35.082 1
P.aegyptiaca Stem
Root 0.600 1 0.056 6 5.201 2
y=0.787 1a—3.727 1
Leaf
Stem y=0.787 1a—3.727 1 0.600 1 0.014 2 10.503 1

Leaf
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