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Study on Chinese medicinal herbs in Qinghai-Tibet inducing
germination of Orobanche cumana Wallr. and
Phelipanche aegyptiaca Pers. seeds

JIA Xue-ting', MA Yong-ging?* , TIAN Feng®, AN Yu'
(1. College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China;
2. lInstitute of Soil and Water Conservation, Northwest A&F University. Yangling 712100, China;
3. College of Agriculture and Animal Husbandry, Qinghai University, Xining 810018, China;
4. Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, China)

Abstract By using distilled water and methanol extracts,69 Chinese traditional medicinal herbs from the Qinghai-Tibet
region were screened to find stable compounds, which could control root parasitic weeds by inducing the germination of
Orobanche and Phelipanche seeds. The results showed that: 1) Of all the test materials, 16 herbs could induce P.
aegyptiaca seeds germination(=20% ) .21 herbs were able to induce germination of O. cumana seeds(=20%);2)
Artemisia annua . Meconopsis racemosa ., Kadsura interior, Dracocephalum ruyschiana, Nardostachys chinensis and
Lamiophlomis rotata could induce both O. cumana and P. aegyptiaca seeds to germinate (>>20% ) ,indicating that
these herbs contained germination stimulatent(s) for Orobanche and Phelipanche seeds to germinate. We suggested
that herbs inducing high rates of Orobanche and Phelipanche seeds germination could be used as trap crops or donors
to reduce the soil seed bank of Orobanche and Phelipanche .
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31 24 (Orobanche spp. Fl Phelipanche spp. ) &
— PR A AR e R R S A R TN D AR R
YK 53 FIE IR 000K 58 i H B 2B A R A SR 2
B AR A S . B 2 T2 53 A TR Hb v T
DX S Y P S 0 BRI AR A A 2 A K e T
AR TR b 5 XA 8 2 e A DR E
e B 2€ 4 24 (O. cumana) W] i £ 55464 18] H 9%
(Helianthus annuus) 7= 8595 /0 5 R B, 51 24 4E
bk H 2 A RS IR ) 51 BRLL b B 3 ) H
AN, Al (Solanum Lycopersicum ) H JR ) 24
(P.aegyptiaca) T 5 . 84552 /0 H R 52/, ™ 1 B
WE 20% . PEAE AR A 81 24 (O. crenata) XF AR
400 J7 hm* 1y & Bt (Leguminosae spp.) 1E ¥ & %
fa .

SN AR ER AT ENFESY R, B
RIBLBE 88 R W50 Y Kk ZF R BA M 4 N R
(Strigolactones ). &5 2} #5 N fig ( Sesquiterpene
lactones) F1 /it 7K & % N B ( Dihydrosorgoleone) 45,
X L) 5T b B AR TR M R . BT IR B
27 15 B A 4 N R TEAS IR A 4 rh 3k A - Horh A g
D 43 B ( Strigol) | 1 3 (Sorgomol) il i 3 P4 g
(Sorgolactone) . 51 24 £ ( Orobanchol) . 5-JIit 48 Jh it
4P (5-deoxy-strigol) %, B 25 & & % AL 2= 45 1
AR A <5 PN TR 5 R ) P O A A R R BT L Y D
P

B A SR TR E A IR A B, &t —
B a) s 7% L 78 A 32 (B A7 3O MR 4 i A5 Sk
VR A5 S 0 R BT B R 2 T A A L A
o5 EWAEE RGN A ALK MR T
MY & AR AT 3 R A SR A S AR K S A H
BB ARESH EENFEXRR . KadmTAS
EIEFER M 3 Bl ] K BEAR 9 F R A7
Ut 38 AR AR R AR T BN TR
it N A7) 24 5 % RO L 5 A Y H R R O R
HI Bi7 B 81 24 1 8 id 42
SEUBEIE T 41 P TEAEY AR R S W W Xt 9 A
M8 (Orobanche) Fl ¥ J& (Melasma) B F 85 % 19
RE R IAEH MY A B S LM T A R
#i K" HE J1 . Zwanenburg 1 2% 5 5E i A
T B A 48 T A RL ) B TR 3] K HH A 7 12 R B AR
Y M Fp e, SR B ET T80 2 W R A S

Fernandez-Apariciol

Y9 N A A s o ELE T e 8 v i A E
S5 TR A G BT T AT 45 B AR S = B B

N FE R A RCTAE R I s . R
VFZ2 G ™ W ml LU B BR B IR e .
ARG R BAE 240 Fhrh REZG b 40 Z Fpeh
24 P I3 R R A S NS S BT k. Bk
T AL 606 e 5 24 R B OIS 2 R Tl K
K BAT 37 Flrb R 24 1 Y IR 4R AT LRI N A 2
il A, 18 Fof v e 24 1 26 18 ¥R B AT ORI 3 )
H €50 4058 A, 21 Ff i s 24 1) Y 9 42 T LA
HNSN 255058 A . 9 1Bl B ] 4% 5 b 245 41 2 1) 24
ol B K RO W R AR BE IR . R i el T e
R R 25 BT IR AR RS 2 L IR A
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BT . B SRR R S I 4 N R 2
14 (GR24) i fif 22 Zwanenburg #4244k, Ak
IS R 0 H W B rp BE 25 W ST R BE 25 )
(D) W H 25 R A A R LR 5 3 0. 45
mm i , 7 H
1.2 FHMFHHESE

FETC TR K5 SR L rp K 31 22 o - 35 57480 F i 4l
A RUZ TR B B AP 4 P8 AL (H AR 8 mm) |, fili
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Table 1 Chinese herbal medicine used in the study

B

Family

T 44 7

Plant name

LT A

Latin name

& FF Liliaceae

A

Polygonatum sibiricum Delar. ex Redoute

FNEES Asparagus cochinchinensis (Lour. ) Merr.
i U1 Fritillaria cirrhosa D. Don

% Bl Valerianaceae H Nardostachys chinensis Bat.

Ik 5% 3% B} Dicksoniaceae & T MEH Cibotium barometz (L. ) ]J. Sm.

BBl Labiatae i 2 Lycopus lucidus Turcz.

T
3

Lamiophlomis rotata (Benth. ) Kudo

HEH2 Dracoce phalum tanguticum Maxim.,
& Dracoce phalum ruyschiana L.

K uk Rl Euphorbiaceae 2HT Phyllanthus emblica

HiZ5F} Thamnoliaeeae EEP-S Thamnoliaceae vermicularis (Sw.) Ach
ANEEP S lethariella cladonioides

SR} Leguminosae B Hed ysarum longigynophorum Ni
= Oxytropis chiliophylla Royle ex Benth.

.8 4R Ericaceae Kt S 72 Rhododendron simsii Planch

#i R} Cucurbitaceae g 4 Hemsleya sphaerocar pa Kuang et A. M. Lu
B B+ Momordica dioica Roxb. ex Willd.

FEH-EFl Saxifragaceae RH Saxifraga stolonifera Curt,
G Chrysosplenium forrestii Diels

Je T Bk Rl Apocynaceae B A R Apocynum venetum L.

S KB} Crassulaceae 5K Rhodiola rosea 1.

Rl Asteraceae kil 4 Cavea tanguensis (Drumm. ) W. W, Smith et J. Small
2 E AR Saussurea obvallata (DC.) Edgew.
KEXEH Saussurea hieracioides Hook. {.
o Ligularia duci formis (C. Winkl, ) Hand. -Mazz.
Wi E Artemisia annua L.
+ AR Inula helenium L.
¥ Saussurea involucrata (Kar. et Kir.) Sch. -Bip.
iy %] Dendranthema mori folium (Ramat, ) Tzvel.
by N Inula helenium 1.
=t Gynura cusimbua (D. Don) S. Moore

7 3} B} Fagaceae

Lithocarpus pachylepis A. Camus

2B} Orchidaceae

A
LT
Fa s

A= KRR

Herminium monorchis (L..) R. Br.
Habenaria dentata (Sw. ) Schltr.
Gymnadenia crassinervis Finet

Gastrodia elata Bl.




5% 2 3 BRI A RO X P R 2 IR P A S A 2 A 1SR B 2 R T R BT 5

= 1(E)
e T W) 2 FR T
Family Plant name Latin name
J¢ BRI Gentianaceae i Halenia corniculata (L.) Cornaz
¥ RH 46 Gentiana scabra Bunge
Z#I Gentiana macrophylla Pall. Fl. Ross.
IEy N YIS Gentiana depressa D. Don.
A R Swertia tetraptera Maxim.
£ H B} Ranunculaceae HE 5%k Aconitum tanguticum (Maxim. ) Stapf
2 Aconitum pendulum Busch
Rl Asclepiadaceae S Cynanchum otophyllum Schneid.
K 2%} Magnoliaceae Y- RAE Magnolia denudata Desr. in Lam. Encycl. Bot.
Rl Rosaceae 4P Rosa laevigata Michx.
F=XAPN Rubus treutleri Hook. {.
Hi B Solanaceae LR Przewalskia tangutica Maxim.,
AR Umbelliferae S| Angelica sinensis (Oliv.) Diels
K TH A Carum carvi Linn. {. gracile (Lindl. ) Wolff
MR Cuminum cyminum L.
ISRl Sapotaceae KHET Manilkara zapota (L..) van Royen
+FHF Cruciferae HETF Thlaspi arvense L.
2 35 31 Lepidium meyenii Walp.
£ 778 Caryophyllaceae * Pseudostellaria heterophylla (Miq. ) Pax
HFERE Renaria roborowskii Maxim.
B TR Combretaceae LT R Terminalia chebula Retz.
K BBl Araceae 3 iWig Epipremnum aureum (Linden et Andre) Bunting Ann.
A= Bhizoma acori calami
tEAI Rl Sterculiaceae iy (53 Sterculia scaphigera Wall.
T F#} Schisandraceae X 1M Kadsura interior A. C. Smith
/NEER} Berberidaceae BE Sinopodophyllum hexandrum (Royle) Ying
% % F} Scrophulariaceae e E A Pedicularis reaupinanta L.
BB Lancea tibetica Hook. f. et Thoms.
Jie 4B} Convolvulaceae /RN Calystegia hederacea Wall. ex. Roxb.
MIER]L Papaveraceae ES g A Meconopsis aculeata Royle Tllustr. Bot. Him.
5 Mecono psis racemosa var. racemosa
R R Iridaceae LT AL Crocus sativus L.

£ ##l Nyctaginaceae Y 8 5 Mirabilis jalapa L.
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1.3 FYMFEFRE

R 7 ok H Parker %% J5 ik, 904 Frddeadt L 1
g AL R E -

BB HI R D ZE AR K 0.1 g h
TR AR 1.0 mL ZE KM A 1.5 mL B0 &,
A 30 min, B0 3 min 5B EWRAE N R (h #E
2y YR 100 mg/ L) 4 J5UI T ZE 1R K B B 10 5
(R REZ T BV B2 10 mg/ L) R 100 £ (v B 24 7 45
W 1 mg/L), 2) FEERR K 0.1 g hE 2
KA L0 mL FESNA 1.5 mL .04, HA 4 1%
A 1),

124 T AR AT S0 K AT 51 4 D T ) B B AT 4
YURFUEAR LR 20, LLBR R 2Rk . HARSR IO
BAF D ZE MR PR AR 15 uL A
100 mg/L.10 mg/L 8¢ 1 mg/L R 24 (1 12 5 W m
O TSRS FF B R g4l L2 B
P2 R W B IBOH 5« S 15 p L W EE R R WO F E
FiF B IS 4 AR 4K L R P S R IS PRl
AR TR g4 T H B, JFm 30 pL T
K3k gk Bk A 15 w1 pp 9 GR24 il
15 pL JCER 7K 40 SN A © 8% 5% 19 51 24 7 1 B 2
LRUESR AR L VR ) H 28 G Y RS 2 R 1 8 K
[ TE % RECRIT A0 0 B, 355 % ML o () 0 — V2 i 19 = A B
U8 4R LA 15 57 0L P9 30 A4 0, % 3% LA Parafilm
BOBEE O, BT 25 °C A E IR R IR O R
10 d JE7E U T WA R 2R 4,

AT EWRERE 3 MEL,

1.4 BESW

¥ H Microsoft Excel 2010 1 SPSS 18. 0
(SPSS Inc. ,Chicago, IL, USA) #E 17 54 &b 53, 4% 7]
— TR VRN AN [ R b R 205 S 0 B M R R 2R
HEAT 7 22001 o WS [ 5 4 Y0 1) 390 224 1§ & Sl A 7 R
Y b3 38 3 PR 43 BT A v 24 32 4 R U A Y
P & 2 A I R B 740 7000 . A R
PR a5 (0.G.C AT A) F 1 4k 3 3l ok B il — A4~ 48
JT A A BB SR AR N 20 TE . BRI CG 4
2G5 ) H O35 G Y B R RN R, BRI AG
L B2 T G 2 0 R RN .
245 25 B8 ORI HY e B8 W D (e 2 5 R R EE 100

mg /L) AR T4 2 0] % . B0 81 24 R AR 5L
FEARGIH

2 7 R

2.1 P53 AR 2o B i HE & i R

R 24 B PR 3R 32 00T 18] H 38 50 24 Y B 4 15
SR Bt T Y (Bl 20, 3005 1 28 18 K IR 4 X
1] H 3850 24 i 4 AR BB A0 14,006, 59
PR AR R Y 5 A T R T AR RO IR AR . SR
PR R 2 2 R AR IO 2 Fh A Y U5 AR A
FEA 5 73 506 D 1) 5 RV 23 o 0 24 WY I i 2 3 UK
AR 2 Fh A 4 B A5 A TR AR
P b DU o % 1.5 A - 4 D A2 X LA o 5 2 rp R] e
FAE RERE TS 5 I 24 L[] H 28 81 25 5 1 K B9 s 1
[ERAELY/

| O HEZ 29 Methanol extraction
ZENRKIZ LUK Distilled waler extraction

80

20 -

R ZE/% Germination

JRF2Y P. aegyptiaca [a] H 283124 O. cumune
Fli2& Species

oo AUKATRAE, * R
o Represents singular value, * Represents extiremum
1 PR 3T 25 A1 B B I 2 5 4E
Fig.1 Germination responses of the two

broomrapes to medicinal herbs

2.2 AEHEHFEINHEFAEE
2.2.1 RAEBEMNEFI ST HLGH R

rh R 2R SRS S 1) H R Y A Y R
Y R BAAEZETR R 2D . WA, ANFER R A O
P A ZE AR 7K | o e 24 Jo 2 Vi B X6 1] H 25 40 > b -
R W5 AR IAEAE i 3 25 7 R I P iR $2 TR 76
Sepi) H €3 2 8 & 2 (20. 3 %) w5 T 28 K75 SR )
(14.0%0) 5 B 24 T d v B U 6 B0 10 mg/LL v

(@O Parker C,Hitchcock A M,Ramaiah K V. The germination of Striga species by crop root exudates: techniques for selecting resistant

crop cultivars[ C]//Proceedings of the Sixth Asian-Pacific Weed Science Society Conference. The Asian-Pacific Weed Science Society: Jakarta,

Indonesia, 1977 .67-74
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251 5 H 225 24 i & R (18. 50 i F 1 mg/L
FZHE AW R R (15, 8%0) (F 2), A [A] dh E 24 Fip
F G R L K v 2l S v R X F ) 2R
G 4 (W K175 T A P A A 0 s 0 3 1 T R 5E B
ERT. DA S5 SR Ui H 285 4 10 &k 2F 2 8 h 5 2

TS R 4R Y 2 A v 2 o R 3 R I R R
PSS EAR T B 552 W . TR 2 B ] A AR AR 32
TR 4 W2 R R v 2 o Ak R Y R R e (HX 2
A58 P 2R 23 3 55 2 i 8 4 58 LA T R
JRF 24 [ %

%2 FRAEEXFSILMTHE KM

Table 2 Effects of different factors on the germination of O. cumana and P. aegyptiaca seeds

A ¥ IK - B 241 & #* /% Germinationrate
Factor Level JRFY4 O. cumana [ H 2324 O. cumana
rh R 2GRS (HD
69 15.2 17.2
Herbal species
R AN(E) e 14.9 20. 3
Extracts type 21K 15.4 14,0
rh B 24 0 S vk B/ (mg/ 1) (C) 10 15.5 18.5
Herbal mass concentration 1 14. 9 15.8
H 17.9" 16.9"
E 1.0 189.9™
C 1.6 34,8
F 1l
HXE 5.5 5.37
F value
HXC 1.3" 3.8
EXC 1.6 11.3"
HXEXC 1.3" 3.9"

e« AUE B B2 (P<0.05), »x fLHE W 22 F(P<0.01)

Note: * represents significant difference (P<Z0.05), ** represents extremely significant difference( P<Z0.01),

2.2.2 PHEHZRREFNG ST HHLE
A5 H GR24 CGE X B8 15 S5 81 24 (1) 1 & %
Sk 73 %0 s To B K (B R W] v AR B 2 5. 4 %6 Y
KA, MR R 16 FlokE PR S Y e el 2R O
KR ERA TR S R 2R & T 2040(F 3. H
PR 4R W15 5 K 2 1 i &k 2R B R 10 mg/L
X 0L 5 S NG 24 W K R R R (43. 7200, 1 mg/L
G 1L e B 3% R 0 B Y W R R BRI (F 29, 000) 5
10 mg/L H # % 5 A R824 8 & % (37. 3%
1 mg/L H M S0 K H Y 8 & F (61, 7% 1K,
ABKRIEWIHEFINI B8 EERIAN:
10 mg/L #f B F & JN 5] 24 ¥ & 2 & &
(48.7%),1 mg/L Hi = FiF T 1 R F 24 8 & R W
AR 43. 7% 510 mg/L K 7% 7 1% 5 IR 5 24 i

KFH 33.3%,1 mg/L KHFFIFERHING] S8 L
HI (55,0000, ThAE i VR OR R L E AR
5 FI T 5 Fif e 24 g RO R 25 AR KR SR W
10 mg/L HRL 245 5 NS Y By i & % m T 1 mg/L
B2 R AR s SO H R R AR Y R
KRR T, 10 mg/L w25 35 3 N8 24 1 &
FART 1 mg/L 2y i S ROR . 9 I8k L H Fa A
TG Y i R R T HAT R, #
W5 S AL T BB AR T Y 2R AR KR R W
JRFE W R R wm TR RER. KEBXEHHH
B2 AR I NS 2 W kR m T 2000, F =T
B Z8 TR 2 B W 5 B i R R T 35 %0,
VU R 46 R K LU T A 35 B T Y TP I k2R R KR 4R
W S RF Y kR T 200,
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Table 3 Germination rates of P.aegyptiaca seeds induced by Chinese medicinal herbal extracts %
FH R 2 4 R rh R 2 i ik B/ (mg /L) R P T AR PE W
Medicinal herbal Herbal mass concentration Methanol extract Distilled water extract
X5 1fi e 10 43.7 a 28.0 abed
Kadsura interior A. C. Smith 1 29.0 be 44.7 abe
H= 10 38.7a 37.0 ab
Dracoce phalum ruyschiana L. 1 43.3 ab 34.7 abed
HAR 10 37.3 ab 38.3 ab
Nardostachys chinensis Bat. 1 61.7 a 49.0 ab
KEXNEH 10 34.3 ab 6.0d
Saussurea hieracioides Hook. {. 1 23.7 bed 16. 7 bed
e 10 30. 3 ab 28. 3 abed
Pedicularis reaupinanta L. 1 23.0 bed 7.0d
PO %5 10 28.7 ab 10.3 cd
Dendranthema mori folium (Ramat. ) Tzvel. 1 14.0 cd 33.0 abed
R 10 25.0 ab 19.7 bed
Rubus treutleri Hook. {. 1 21.0 cd 14.0 cd
B 5L 10 24.7 ab 48.7 a
Thlaspi arvense L. 1 23.3 bed 43.7 abce
WS 10 24.7 ab 33.2 abc
Artemisia annua L. 1 17.0 cd 29.7 abed
KHF 10 22.7 ab 33. 3 abc
Manilkara zapota (L..) van Royen 1 2.7d 55.0 a
Vil 10 20.3 ab 34.0 abc
Cavea tanguensis (Drumm. ) W. W. Smith et J. Small 1 21.7 cd 19.7 bed
E1E| 10 19.3 ab 38.3 ab
Angelica sinensis (Oliv. ) Diels 1 4.0d 22.0 abed
AR 10 18.7 ab 31.0 abed
Saussurea obvallata (DC.) Edgew. 1 18.7 cd 33. 7 abced
= 3 10 18.7 ab 21.7 bed
Lepidium meyenii Walp. 1 14.0 cd 25. 3 abed
SR 10 15.7 ab 28.7 abed
Cuminum cyminum L. 1 16.3 cd 20. 0 bed
LR AL 10 9.0b 20. 3 bed
Epipremnum aureum (Linden et Andre) Bunting Ann. 1 26.3 be 26.7 abced

T A PR BORAE 590K P A B3 %5 (Tukey HSD, P <2 0.05), % 4 [,
Note: Different letters indicate significant difference at 5% level (Tukey HSD, P < 0. 05). The same as table 4.

2.2.3 FEBREFFE BRI LTy RE

GR24CIE X IO 7 T 1) H 28 51 24 59 8 & R4
7306 TER K CHOR BRD R BB S 18] H 28 2 k.
Pearb w2y 21 FotE Wy A T e 2 18 UK R PR TR
S H SRR B R R E& T 200Gk 4 Rl A
25975 ) H B2 50 Y 5 1 A R SR B R IR R
W .10 mg/ LAY B AL 75 5 1m) H 28 51 2 B R iR
75 (65.8%0) . 1 mg/L B AL & T m H 250 Y 1 k&

SR FEAIK (53, 9%0) s Z& B /K IZ 4R 5 LA 10 mg/L
BALE B 0 ZEY Y i & R (67. 3%,
1 mg/L ¥ 46 8 % S 10 H 3 5024 /9 87 & F K
(37.7%), BALE VT HEN YW LR R E ST
HAthh 525, 10 mg/L H W Z& 18 K2 2 W75 S 17 H
FEH M &R (30,0200 e 1 mg/L H #a 2818 K 12 2
WA S H S8 & R (41 0% k. 10 mg/L #
BT H L PRSI YIS S H A Y
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Table 4 Germination rates of O. cumana seeds induced by Chinese medicinal herbal extracts %

R 2 i R/ (mg/ L)

Herbal mass concentration

3 A

Methanol extract

R K B

Distilled water extract

rh L 24 22
Medicinal herb
WAL
Artemisia annua L.
H

Nardostachys chinensis Bat.

=

Dracoce phalum ruyschiana L.
=T
Angelica sinensis (Oliv.) Diels
JRE-HE
Saxifraga stoloni fera Curt.
VAL
Apocynum venetum L.
— IR
Lamiophlomis rotata (Benth. ) Kudo
HH Lk
Aconitum tanguticum (Maxim. ) Stapf
X5 1t 7
Kadsura interior A. C. Smith

Saussurea involucrata (Kar. et Kir. ) Sch. -Bip.

BRI

Cuminum cyminum L.

HBH

Sinopodophyllum hexandrum (Royle) Ying
B 14

Swertia tetra ptera Maxim.

15

Mecono psis racemosa var. racemosa
Renaria roborowskii Maxim.

PR A

Lancea tibetica Hook. {. et Thoms.
g DL B

Fritillaria cirrhosa D. Don

B HHE

Calystegia hederacea Wall. ex. Roxb.
B B 1

Saussurea obvallata (DC.) Edgew.
G T 7

Carum carvi Linn. {. gracile (Lindl. ) Wolff
FE RS A6

Rhododendron simsii Planch

10
1
10
1
10
1
10
1
10
1
10
1
10
1
10
1
10
1
10
1
10
1
10
1
10
1
10
1
10
1
10
1
10
1
10
1
10
1
10
1
10
1

65.
53.
32.
29.
31.
23.
29.
22.
27.
29.
27.
25.
26.
28.
16.
31.
26.
25.
26.
26.
25.
217.
25.
26.
25.
21.
24.
19.
23.
22.
21.
27.
20.
24.
19.
22.
18.
27.
18.
19.
26.
19.

8 a
9
0
7
7
7
0
3
7
0
0
3
7
3
7
3
3
7
0
3
7
7
7
3
0
0
7
7
7
7
3
3
3
7
3
3
7
7
7
3
7
3

5}

67.
37.
30.
41.
37.
34.
31.
23.
40.

7.
23.
15.
33.
217.
23.
10.
20.
16.
19.
16.
17.
13.
21.
29.
23.
24.
26.
16.
20.
12.
24.
20.
20.
13.
30.
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