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Cistanche deserticola Y. C. MA (Orobanchaseae) is a desert living holoparasitic plant,
and is the source of Chinese crude drug called “Roucongrong (BI7£%5)”. We planted
Haloxylon ammodendron BUNGE which is the host plant of C. deserticola and sowed the
seeds of C. deserticola near the roots of host plant in the experimental sand field in
Nagano in Japan. The results were as follows; H. ammodendron grew and C. deserticola
was parasitic to this host. The flowers of C. deserticola were observed in the 2nd or 3rd
spring after sowing. The appearance of both plants resembled those of habitat. At the
place where parasitism occured, the tracheids of both plants were connected directly.
The amount of phenylethanoid glycosides in the cultivated C. deserticola was higher
than those in the commercial crude drugs.
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5. &4 45 ¢ phenylethanoid glycoside (PeG) 2 iE I ik RROEHITINEHBIEROMEER L SA TS
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1. EBRHR

18 EHEY) T & B Haloxylon ammodendron BUNGE 3 & T
Cistanche deserticola Y. C. MA OFE 11X, 1991 FEB XL
1993 FIWTFN NN B KM ER THRELLD
DHEHNT-.
2. BT E S

H. ammodendron 3 X N C. deserticola D #E5TE, K BF K
E R AR ERET DL HER M5 (&40 800 m) 1, WhiE
BREU TR B BRI (L S m, W 3 m, D 1.2 m) % 1AL
LTIt >7e. ALdNw (FFRLE 1.72, pH 7.07,
WA 853 %Ek EHD) &L, M EMIZ A Ty R AR
. RESSOAR =L EEDRBT AT R
BRI NEESETH Y, RIBOEBZEIREL (BH
£33 C, &IER-12 T), Ll FHEIFERES 1,500~
2,000 mm), fKIBE CTHD Z & BFHATH 5.
3. IBEHEY (H. ammodendron) D RES

AT 1994 EoRB L. BEFEDOTIRAF v
A% (9 80 mm, H 70 mm) {2t v 7 7— L& A, KiF
AMFR (7 =T HEER 23 ppm, HEEEER 233
ppm, P,Os 120 ppm, K,0; 60 ppm, CaO 230 ppm, MgO 75
ppm, MnO 1.5 ppm, B,0; 1.5 ppm, Fe 2.7 ppm) % 100 mL
WL, MEMICHEE L. FéalL, ALXEEHE (WY
3,000 Lux 16 B5[E], 18/ 27 C, W[F 60 %. B 8 Fefd] &
M R 15 °C, BJE 80 %) TiTieW, 1 W BRIZES
DELN L CNELZ 4D, 2 7 ARICNES: ~— 7 HEfa:
B (5:3:2) OREGLZBHE L. 6 y AL LEEXR
B17 CoONTABEBIB UL, KT OHRIKE
RN OERTR 7. T 0%, BEROELK 5 mm
WELZE N DIRIC 14 5% 4 QORBUMT 2720/
HEER ES I AE LT,
4. C. deserticola DK%
1) fERAR > b TR LEE~OFERR

&#8 (2.5 mmx2.5 mm H) & HE (¢ 165 mm, H 250
mm) OFRE Y 2T L, Wiz Ry RF L7
— AMEIEM (7T 4 T TEW, N EANLTEED

H. I:Imfno;iendmn
/ (host plant) \

pipe type heat insulator

__-wire net Eot\

N

N

TN
s

Fig. 1. Sowing procedure of Cistanche deserticola seeds in the wire

net pot

A: host preparation : the host plant was planted in the wire net pot covered with pipe ’
type heat insulator until the roots appear from the underside of the pot in the
greenhouse

B: method of sowing : seeds of (. deserticola were sown in the experimental sand

field using the nonwoven.

BRSO BEZRNRK 5 mm) B L7 (Fig 1A). BE
DR & C. deserticola DFEF L BHEMLRT < TD729,
SHOMPFERE Y hOTHNLMBETDHETHT A
IBENTHREE L7, 1996 4 7 AITRIBM & 4 L #DRR
v M DJEIZ C. deserticola DFET 2,000 KL A B\ o R
(25 emx25 cm: 2 =F HH) AWE, TOFEFRHHRAER
B L7z (Fig 1B).

HHEEZHRBL FETIERELKDI LD, BEFIC a
AP, b, FERDORRE, ¢ | mM UL Y v (GA;) IR
I 2 BRI R, d BEOROBH KR LR, O
B E (T2 o 72 (% n=6). FARKNOBIEIL 120 BRIZ
FARAR v FEEMERY L TITR o 7. BEREIRET
v FESL, 1L B2 2~3 BEOFAEMBMELELLEE
EROHABRBIGICEM L, TOROEFTZBELI.

2) Wb HbAAER Bl T o T A ABR

HAEMBRIT 199646 H RS 1) & 19984 7 A (RBR
) o2 E%EME L.

AR 1T, BDHEBRES CERZ | EMHEELE 2
FARBT BEMOBEREK 10 mm) 128E AW, B5E
DET, BEK 30 cm OALEICHMUNSRDICANZED,
C. deserticola DFET-% 4,000 ¢ > w7 R EM %
W LT, B ~OFEOROMEREART BRI 21TRD
7o, TR EMITIX a. 7R 1% 1,000 CT5BFRIFEV
X 3 em OBFELUHY (p 15 cm), b. a DLV T &
Hyponex (N: P: K=5: 10: 5) 100 f5#KIZ 8 U Tk =+
Tob?, ¢ RECHIEHERE 20 % (v/iv) IRALTI180 T
T2 RV a LR O LA, d BEREA (¢ 12
cm) Z V- (% n=3). 2 F&ICH YV Z L, FAEBBK
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ZRIELCTHEDE L.

RO, RRIOFERE b LICES TORESL FHE
BT DEDIITRoTEbDTHD. 3 MOEE (BEE
DERIE 30~40 mm) XL, a7V —FT vy
(20x20%2.5 cm) OEFEREM 2 BT HE AV, BEHKE
1000 KZ /HEFEIRE M, HREMBE LRI 20emIZEE L
PAMIRBR L ICHE L TITR - 72, FAEMIT 4 £2 L,
BEIORIZ3IKDOBEBEDORTEBY, FERREZBEL
7.

5. FERONBHBROBE

MEHCIE, SRRy M LB FERRTE LN 10~
20 mm OFEMEE AV, EROETRER, B
DROF L EFABMEOPLEBDE CTHE LEZES
#0.5mm DY &, HERFEAAITH AR, HEET 2
VUOBRIRTHREL, 7YY CTERLTBRELE.
A DML, FAEMEE FAATK (50 % =% ) — )L
TANLT AT E R BifE=9: 0.5: 0.5) TEEL, BiAk#%
N7 4 ABLUTESI0pum OEEN R E L LD %,
Ty =AYV =Y 7T 0 LB ER AR
LTHREELE.

6. 7= ¥ ) A FEREGOER
1) HERHEH

EHEBEIEBIRK THEE SN HEMEE (CdN: Ex 22
cm, B KB 4cm, HE 236.7 g 2001 €E 12 AICAF) Bk
UARRBR OW HBER B T 2002 45 11 A BRI L7 Y02
(Table 2) % AWz,

2) itk

Cd-N i, BREURIREIRE (45 C) Ik v 30 BEE
‘L.

Y02 i, BB EASICT AWM 4 5EIL, BHIC
50 CORB TS ABEBBRER L.

3) AL ORI XL HPLC H#7F

SFRS O CH U, 6 # D PeG, echinacoside (1),
A (2),
(isoacteoside) (4), cistanoside C (5), 2'-acetylacteoside (6)
PEELT.

cistanoside acteoside (3), acteoside isomer

HRBLUOER

1. H. ammodendron D4E

H. ammodendron DF&ETIL, EEE 2.0~3.5 mm, FE X 1
mm A% OMBR T, Bk —BTHRE L. HESIT
£ & 10~20 mm, X 1 mm OMERONE 2 HidE R
2T bDTHY, MERBMFIIBRETHDIN 2~3 7
ABIZIEESUN» ORI L TIKBR L -7 BES 7
HB&AZIIHE 50~55 cm, BEEOEEIT3.6~4.4 mm(Z
AR L. DHEBRBEBICBE L b, BF 4 A
INHFREN S PAHERL, 11 AEL SRR L 725
7o BITHFRAET 5~7 RICHBET 508 ER EMRO
IR, WIFnbizb A ERETHZ E2< &
ST SHOTW e, #EE 7 FROBRBEFTOBRBVET,
BHEA 130 cm, BEHOBERIIHSom &40, BHED
WHIRBRE RV T TEDEEDE 'V oRe#k L F
BRICEFTTDZ Edbhotz,
2. C. deserticola D EL%
)RRy hTHE LB E~OFERR

121 BRORT, BE 1RSIV 3~4 B, F§
FE 24RO EF TIL 331 KD C. deserticola n3FH4HE L T
W, HEMDITHEERZVWLABAE, RS 1.1~712 mm
T, 88 %75 20 mm LA T CToh o7z, 10 mm LAF OfE K IEER
N ERM AN DR TERRIR ThH o 7203, KER L DI
SRRFEAB O/ SV TR L, REICIIHROH 28R
ERBREN Tz, EEN S 2~4 RITHE U EE
b ol

FRBROFEHL, BRLED a KBEELEL, KW
Thb,d, c KOJE & 7257z (Table 1). FAEMBIZET T B
T DOFEFREZNFIL, FE OBR LI LU GA; DRI X
Y Cistanche tubulosa WIGHT.'? C, M OMES & GA
B OURALEIZ XY Orobanche crenata FORSK.' TH#
HEINTWB, LML, C deserticola TiEZh & mes
CEBFEROMEHRITBD LRI 5T

Table 1. Numbers of Cistanche deserticola which were Parasitic on
Haloxylon ammodendron Planted in the Pot Made of Wire Net (n=6)

Treatment of the seed Total Nos. Mean+S.D.*
a none treatment 111 18.5+14.0
b removed the seed coat 87 14.5+8.9
¢ pre-soaked in gibberellin(GA;) solution (1mM) 58 9.7+6.2
d sowed the seeds with the host root powder 75 12.5+7.2
*Standard Deviation
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GUBR T G, o KU 3, M RKIZiE4s 1 O AEF 6 3
O ELEESER SR, FAMNGEDOE SIE 50~450
mmTHY, EE»DH 2~6 RKIZHIE LIk o b iz,
RO L SRR 9 b 5 EIRITFEE L8, 1 Efk
BRI E S

RER T, 4 BRI 7 BRoE et L 15 flifEo C
deserticola D EA L, 1 EEFRIEIZE - 7.

3) %4 U7= C. deserticola DEE

FERBIZBWT, AABEORE L HAERK 13 &
TRESE L7228, 8 BAIX Z 0% b AH Lkt 7. T
DEIXARV UIRFEAOREAERC, KuiiiiET
BHATRY, B IEIETMACIEML < e CiiE
{72 o Tz (Table 2). # &Iz ik EK (Y02) 1, &
& 302 mm, £ 60 mm iZ4:F L7 (Fig. 2A).

40 Fa»G S B LT TAaEAEPBEIEL. 5~
20 cm DAEZEZ 16~38 D /MEE DT, T bR
Y THRKESRIZBETE DS AT (Fig. 2B). FIE E OB ED
REIZARZDWLIRDVBAEOR X 1~2 mm DEEIZED
nTWi INMEERER CRIBORITRVERE, Mo
SHEBELVWLIREATH - 2. INEEETER 2~3 AT
Fidv, B2 TO/NMEBBRTE Lo LB #ICIEIERES, 701
A ABICITH TR O L. RO OHEICED LT
mﬁﬁ&v%mzﬁ;wvmmzﬁYwm3ﬁf%o
7o, BT EEZ O TATRB AT R > EEL
ol BAEHMTH/RIWEEIEFEELRNWZ &0,
EPNNELS EBENRRATH oL ERFEEE L

Ez2 bbb,

S, BEPICFEBEENAE L RRE R TH D
P, BEHEEEEROEERBI CIIEKREZITH & C

Fig. 2. Cistanche deserticola parasitic on Haloxylon
ammodendron in the experimental sand field

A: the maximum sized plant harvested at 1,560 days after sowing (Y02).
B: flowering stage at 677 days after sowing (Y98-2).

deserticola HSHEH T T B EEZ LR TWDH D P
AERIZBVWTHLRBENEE L TWAHAREENE XL
nb.

PLED G, ik THRHELEFEIRICHLT C
deserticola % NABWNZHE XS, BILECEFIHES
TENTER, BREIETICREIEHDITIEBEEL
C. deserticola \Z & - TOWFBERBELMATILEND
%.

3. HAEBONBHEBOBE

C. deserticola DHEE FILTE EDRO L0418 D HEE
RICEALTHELTEY, ZIhb EMICmbhun ik
FREEDIRLURDOHEEL Tz (Fig. 3A).

BEAWMMIEOFZRBHERII LMD LD L
TlL, BRI TH -0, BEH»O N5
DFAAFEMAUL C. deserticola Db DITERK TR N &

Table 2. Size and Stage of Cistanche deserticola Observed in the Experimental Sand Field

Date Date Term External morphologies and weight
Place of sowed seeds of Code of Stage of Length  Width  Weight*” Number of Note
sowing dug flowering (mm)  (mm) (g) branches
Wire net pot Jul. 2,1996  Y97-1 Sep. 9, 1997 elongation - 95 48 - none Withered after investigation
Jul. 2,1996 Y97-2 Sep.9,1997 elongation - 155 35 585 none Harvested to measure the weight
Jul. 2, 1996 Y98-1 Jun. 23,1998 flowering Apr.26-May3 230 33 - none Withered after flowering

e Jul. 2,1996 Y99  Jul. 7,1999 flowering Apr.26-May 6 260 40 - none \yithered after flowering
Fxpenmcmal sand field B
Examination I Jun. 26,1996 Y98-2 Jun. 23,1998 flowering May 5-May 15 420 30 - 6 Withered after flowering
Examination Il Jul. 16,1998 Y00 Jun. 17,2000 flowering May 13-May 19 430 40 - none Withered after flowering
Jul. 16,1998 YOl  Sep. 26,2001 eclongation - 150 60 381.6 10 Host was dead
Jul. 16,1998 Y02 Nov. 12,2002 clongation - 302 60 512.4 2 Harvested to measure the PeG
* withered individuals were not measured.
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Fig. 3. Longitudinal Sections through the interface of Haloxylon ammodendron and Cistanche deserticola

A : Thick section (about 0.5mm thick) stained with basic fuchsin solution. B : Thin section (10 4 m thick) double stained
with safranin and fast green. Bold arrow indicates the direct connection of the tracheids between the two plants. Cd : C.
deserticola, Ha : H. ammodendron , Xy : xylem, p : parenchyma.

WDIZXE U, H ammodendron 0 b DI E M < AR
Th 7. C deserticola TiX, #ERITFBE L » BV E
BIZHRE D, FELICHFEET HEEE L5 ABK TR
FREIZEE DR L, BE TR TR OIRER
R E - T EE B L OEE ) O e 5B E M R E
LTEY, MEERFS TR TEL. #HEROESE Y
T, MEOHEBEFE NI~ CEHEEREL TV (Fig
3B).

FRAEY D C. tubulosa TIE, BEE IR TR E DR
KELIEKXKL, C tubulosa DRI EE N BIREECHA
BEMRSERNL L TW= D € deserticola DMEEIIIEEX D
B SORUIZIMEKR L AR LRBALTEY, MEFDOEFE
EORBIIHA LM RA > T,

4. ZJ==pnx B )4 FEBEDOER

AR O X 2 E L 6 FD PeG &% Table 31ZRL

73
iy

7. Y02 i3 3 X ES 825 me/g, #8 PeG &% 13.06 mg/g,
PeG DA ELIT echinacoside 2% 77.7 % &R b E <, KW
T cistanoside A (17.5 %) , acteoside (2.7 %) TH-7-.
Cd-N &, =% 2 828 781 me/g, # PeG B35 23.29 mg/g T,
PeG DAL T acteoside 23 14% & Y02 DK 5 {5 Th B
iR LTz,

kD Lot EFRBIEEDL C deserticola b HEE:
B IR BINCIZIZR U TH D 2 & By h o7z,

EFEHD O OWE LLABEEOT B E, SESHL
oY BET CA-N &, =% XBE LUK PeG &M
D72 <, PeG DIERLL S Big > Tz, SEID#EE R
IRERERLLICER LRmMITRBRATH DA, R
IR I~B7 AT ERRL L THRRL TR £
BRETHDL Y WEORSWERIIMT - FlEO%
EEZ B9

Table 3. Phenylethanoid Glycosides (PeG) Contents of Cistanche deserticola (n=3, mg/g)
Phenylethanoid glycosides”
Samples” T3 @ 6) ) ©) ) Tom _ Lxiract
Y02 10.15 2.29 0.35 0.20 0.05 0.02 13.06 825
(%)° (77.6)  (17.5)  @.7) (1.5) (0.4) (0.2) (100)
Cd-N 15.52 3.47 3.26 0.32 0.28 0.18 23.29 781
(%) (66.6)  (149)  (14.0) (1.4 (1.2) (0.8) (100)

a) (1) echinacoside, (2) cistanoside A, (3) acteoside, (4) acteoside isomer (isoacteoside), (5) cistanoside

C, (6) 2'-acetyl acteoside.

b) Y02 : harvested in our experimental sand field at Nov. 12, 2002. Cd-N : harvested in Ningxia of

China and we obtained it on Dec. 18, 2001.
¢) Each PeG content / total PeG contentx 100
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EFROBDHRBRBESICE W, HEEYORIC C
deserticola DFET % NBWIZHA, RESE L LM T
X HEMDONBEIBAELLRK TH T, F i,
Bon-FEREITARR VY IV T2z ¥ AR
BAERDN 2 < £ ORI L BAR > Tz, ZoHEIZDOn
Tk, AR MITESRSSRICEELRITL TV DA
REERBELOND.

WEE . AR EITRHOICHTY, PEPFE C deserticola
FIRBTIOE LR EERXSHICERHWZL
F.
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