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Effect of Different Resistant Sunflower Varieties Root Exudates

on Germination of Orobanche cumana Seeds

JUN Ruihong,CHEN Guilin* , LI Meijia, LI Wei

(College of life sciences,Inner Mongolia University, Hohhot 010021, China)

Abstract:In order to study the effect of different resistant sunflower root exudates on the germination of
Orobanche cumana Wallr. ,we collected the root exudates of three sunflower varieties by hydroponics and
extracted with CH,Cl,. The dichloromethane extracts were then separated with silica gel column. The re-
sult showed that:(1)In a certain range of concentration,low concentration of sunflower root exudates pro-
moted O. cumana seeds to germination, but high concentration inhibited it. (2) The germination rate was the
highest when treated with 0. 1 mg/mlL dichloromethane extracts, O. cumana seeds germination rate under
the ‘Xinghuodabaibian’ and ‘Baikuiza NO. 9’ root exudates were 46. 92% and 43. 88% , immune variety
‘MGS’ was lower than the formers, germination rate was 27. 81%. (3) The hexane-ethyl acetate(1 : 1)
fractions had the higher germination activity than other four fractions,O. cumana seeds germination rate
under this fraction of ¢ Xinghuodabaibian’, ¢ Baikuiza NO. 9’ and ‘MGS’ were 49. 90%,45. 66% and
30.00% ,respectively. (4) When added GR24 or dehydrocostus lactone to the root exudates of ‘MGS’,O.
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cumana seeds germination rate was decreased compare to GR24 or dehydrocostus lactone only, this indica-

ted that the immune sunflower variety ‘MGS’ root exudates had the negative effect on the germination of

O. cumana seed and there were some chemicals in its root exudates that inhibited the O. cumana seeds ger-

mination.

Key words: sunflower;root exudates; Orobanche cumana ; germination ; resistant
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Table 1 The resistance of sunflowers to O. cumana at seedling and maturation stage
R in Q : . _ "
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e TR T T
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(17§ %% 9 5 Baikuiza No. 9 28.19£2.65 0.8540.09 9.0341.54 0.80+0.12 E i Highly resistance
kK H i Xinghuodabaibian 100.0040. 00 13.27+1.03 87.36+4.28 5.1140.86 1B Susceptible
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Fig. 1 The germination rate of O. cumana seeds
exposed to different concentrations of root
crude extracts from sunflower
CK; means negative control(water) ; CK, means positive control
(1.0X10 ° mol/L GR24); Ty, T, Ty, T35,T,,T5 and Ts mean
1,0.1,0.01,1.0X10%,1.0X10 *,1.0X10 ° and 1.0X 10 ¢
mg/ml crude exudates of sunflower root,respectively; XHD, BKZ
and MGS mean ‘Xinghuodabaibian’, *Baikuiza No. 9’ and ‘MGS’
sunflower varieties, respectively; Different letters mean significant

difference among treatments at 0. 05 level; The same as below



1400 [T A i N // M= S 34 4

HoF) A 3 25 S AR S 2 IR A s AR
RO WY FERE N E) 1 mg/mL B, i T AR
W B ok AR T HOSE S Y R W kL 5 A
W AR R A3 W0 VE T A LG B0 2 Bl 1 R R RO
R o A DL A1) HO3E 0 FIORR R 2 W6 0 R A R T
] H 2550 4 Fp 707 &, H 32BN AR A2 F o ok
P B4 A5 5 ) 2K R X B 2 T e L AR R
S3 WA ) H 2 5 B R A RO BT
2.2 BHAERZSDYEEBFEAS @A ET S
i F 19 B3 & R0 B 1E

] H 25 AR 2R 70 WA AS [6) U I 20 23 %k 1] H 25371 24
Bl 8 A AS [F) 72 B8 i B % R BPE (R 20 B
LIRS K-SR O 1+ 1 Ve 2H 70 % m) H 2551 24
ol 1 5 RS M B e IR AE 0. 01 mg/mL B 8500
SEN AN D) Gy NI = BN | = B IR = e O A4
BT (Y ) H 2880 S Rl 8 %2 3450 49. 90 %6 i
45. 66 % . 1 & 5 PHEXT I GR24 EF R B985 & K%
A 2E S T MGS? X 1 40 40 1E F T 1] H 2%
HI 241 K R (30. 00 %) H = FH B B AR R 4>
WYKL IR B8 A 3w (8 2, A) . [E R, ]
HZE5 Y F 0110 & 2 AE B R e s
9 SR AR WY 100% 2 R 2 g e B 4H 43 e B
0.01 mg/mL B 5 &, 4 B3k F) 17. 55 % FI18. 26 % 5

O XHD
60 a a
S5 A b
2
=
"S- d .
:l%g 30 ) ef de, fg
= ghi
= S 20 Bhi gh ghi gh,
g
5
&)

il &S
Germination rate/%

AL PR Treatments

Il BKZ

i

Germination rate/%
(9%)
(=)

Germination rate/%
(98)
(=)

1M AE “ MGS” X 0 6 Bt 41 3 W BE 4 0. 1 mg/mlL B
K Fd i (12,43 %) H g 3% F 10 B A~ & Fl (& 2,
B). MR KRR R WY 1002 1E O ke e
Hor U SR 0. 01 mg/mL W], [n] H 2851 24 Fh 8 &
R (14, 972705 1M (1982 9 57 F1*MGS 1) &
53 WA R P ) IO Pk JBE 4 43 ¥R Bl 0. 1 mg/mL K,
] H 2250 214 F 1 & F 5K B @i, 40 il ol 15, 94 %6
13. 18% (/8 2,C) . 7E 3 A5 H 2640 & 40 b 1y
HE-CIR TR 12 9 W4l /EH R, i H 3551 24
Tl 78 K R IAE A Sy M B2 0. 01 mg/mL B £ 5
PEB B OR 71 A B R O 12, 91%, 554 2
AR R R 10% 24 (] 2,D) . A4, 4%
A FP AR R I W B LR TR 3 ¢ T PR AL A 1E
T HZE S S R kAR ZE R K AL R CR M X
MO WA 3 22 5 CCP RS R BT s it 41
A3 P R RO B AR EAS B R R . )
UL 1) H SR 2R 3 W ) A TR B 2 43 %) 1] H 25 371 24
9 & R E R SR 59 A 5 BRI IEC -2 R
LHiE 11 >100% LR LB =100 % 1F & kg = H -
LERCHR 1+ 9>HEE-Z R LW 3 ¢ 7.8 KAl
FEAETIECH-CROE 1 1 PBdlnd:7E
25 it FlRL R 43 WA R BG4 43 e BE S 0. 1 8 0. 01
mg/ mL B AR e A

H MGS

cde
cdef cdef
efgh ¢ fghi efgl

20 be

d bed efg
10 + hi a5 ?ghi de defgh efg ghi
0

CK, CK, i {0 i T, T,
AL PR Treatments

B2 1) H SRR 3 WA AN R G I 4L 20 11 R 1 25 80 24 b 1 e R
A~DRUNIE T - LR EE(L + 1) 100% 210 L <100 96 1E C b6 Bl -2 R SRR (1 = 9) VM 4143
PRI 1] H 3280 255 5 1 S 45 To ~ Ty FORIAF 4100 W B2 R/ R B

Fig. 2 The germination rate of O. cumana seeds exposed to different elutions

A~D are the percentage germination of O. cumana seeds exposed to hexane-ethyl acetate(1 : 1),

100% ethyl acetate,100% hexane and methanol-ethyl acetate(1 : 9) elutions, respectively;

To~T, mean the concentration of different fractions are the same with Fig. 1
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Fig. 3 The germination rate of O. cumana seeds
exposed to different concentrations of DCL and GR24
T, ~T; stand for the treatment concentration are 0. 1,0. 01,

1.0X107%,1.0X10"* and 1. 0X10~° mmol/L,respectively
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Fig.4 The germination rate of O. cumana seeds exposed to sunflower root exudates

and GR24(A) or dehydrocostus lactone(B) (DCL)

CK; means negative control(water) ; CK; means positive control GR24 (1. 0X10

% mol/L);GE1,GE2 and GE3 means

1.0X107° mol/L. GR24 combined with 0. 1,0.001 and 1. 0X10~° mg/mL crude exudates of sunflower root; CK; means

positive control dehydrocostus lactone(1.0X 107 mol/L) ; DE1,DE2 and DE3 mean 1. 0X 107 mol/L dehydrocostus

lactone combined with 0.1,0.001 and 1.0X10"°

mg/mL crude exudates of sunflower root
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