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B E.BN WREEKEHFHYEBER (Epworhizasp.) BE AR-15 #l AR-18 SHEE LA EE RN WH. K
B RABREXRY EEHEVNEESAEM HEAMEHNEH, RAEAEIHY ERAENEREXMNE
REMFRAMENLH. GR EHIGERE L, 53 RMEK BEH AR-15 fl AR-18 7 {# £48 % #8934 & 2} 5
#E 97% M 81.5% (P<<0.01), AR L, B AR-15 MK &% B &R &5 2% 018 K & Al K
B (P<0.01), 4 BIRAEES 3.26 /550 1.51 %, AW AR-15 MERBAAREFRASRENTR 1.4 F
(P<0.0), BERESLENE 1. 17 5 (P<0.05). H¥ AR-18 MABKHAA K BERH SR EH HENHM
MEWBEE (P<0.0), 3P RAEHEM 3.86 5/ 1.45 #: HE AR- 18 EFRASNELERALREHAR
1.96 45 (P<<0.01), BE{EH# SR ENE 1. 25 5 (P<<0.05), Kit HEHEEHFEMHT . EHE AR-15 #1 AR-18 #f
RHBRESAENERK  EATRESKENI B, HAEE AR-15 fl AR-18 HHME, H T HERSBIFHHR.
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Effect of endophytic fungi on growth of Anoectochilus roxburghii in vitro culture
TANG Ming-juan, MENG Zhi-xia, YU Xue-mei, GUO Shun-xing
(Institute of Medicinal Plants Development, Chinese Academy of Medical Sciences
and Peking Union Medical College, Beijing 100193, China)
Abstract: Objective To study the effect of fungi AR-15 and AR-18 (Epulorhiza sp. ) on the growth
Effect of fungi AR-15 and AR-18 on fresh weight

and plant height of A. roxburghii were studied in vitro culture, when agar was used as rest, and effect of

of Anoectochilus roxburghii in vitro culture. Methods

fungi and nutrients on fresh weight and plant height of A. roxburghii were studied in vitro culture, when
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vermiculite was used as rest. Results In agar medium, the fungi AR-15 and AR-18 increased the plant
height of seedlings by 97% and 81.5% (P<C0.01). In vermiculite medium, the combination treatment
(fungus AR-15+distilled water) extremely significantly increased the fresh weight and plant height of
seedlings (P<C0.01), which was 3. 26 and 1. 51 times, respectively as compared with the non-inoculated
ones. While the effect of combination treatment (fungus AR-154nutrients) on fresh weight of seedlings
was very significant (P<C0.01), which was 1. 41 times as control. And the treatment (fungus AR-15-+
nutrients ) increased significantly the plant height of seedlings by 1. 17 times as control (P<C0.05). In
vermiculite medium, the combination treatment (fungus AR-18+-distilled water) extremely significantly
increased the fresh weight and plant height of seedlings (P <{0.01), which was 3. 86 and 1. 45 times,
respectively as compared with the non-inoculated ones. While the effect of combination treatment (fungus
AR-18+nutrients) on fresh weight of seedlings was very significant (P<{0.01), which was 1. 96 times as
control (P<C0.01). And the treatment (fungus AR-18+nutrients) increased significantly the plant height
of seedlings by 1. 25 times as control (P<C0.05). Conclusion The fungi AR-15 and AR-18 could improve
the growth of A. roxburghii seedlings in vitro culture. While a good result may be obtained by using the

fungi AR-15 and AR-18 as biological manure in transplantation cultivation of A. roxburghii.

Key words; Anoectochilus roxburghii (Wall.) Lindl. ; fungi; in vitro culture

BEERE Anoectochilus roxburghii (Wall.)
Lindl. 2R AB2ZEHEY,R—FHEHNER S
Hidt, T ZRATRITRmLE FERBAFRED, h
FERHRKPRE HARARREAE KL, @
HAEFAKBEHSREREN HAEHBR
BERE AKES EUFRPRAFNENE L
HAZEBRAXTEAEREHBRARMES,
HEERERD AR A BT RLRE.
BEAARZHHEYESNEEEERERIEE X
AOBA BNEYSENBLENERESLERFE
SABRBEMERLHE, HEXLEREF R
HeR B4 MEINHP s HEREBEAHE
5L NN RABMBERESH, WAMEEK
RASERH#ERAALRENEN L, #—FHR
TH®S 2 MR ERE AR-15 #1 AR-18 X By ik 5
MEZSAEKXEEHERNEE, UHIATRE
SREMABEHBRRUFTOEARF B RAKE
Bk,

1 #R5FH*E

L1 #yie SR TFTHRR MS (KETEE¥) +
15g/L BREEFEL AKRS-HNERLSLE
Anoectochilus roxburghii (Wall. ) Lindl. A,
1.2 HEHEK EEBER Epulorhiza sp. BH &
©% AR-15 1 AR-18,0~4 CAHRE"), fARTEH
FYMFESEHE L (5.0 g/L F$k, 1.5 g/L
© MgSO,, 20.0 g/L D-%#j % ¥, 3.0 g/L KH,PO,,
12.0 g/L 3AE# . pH B, (24+1) C BEHIEL
10~15 d, K RIFH B RTILTRE A~ & H.

1.3 Fik

1.3.1 HEMEXRFYER A 100 ml =ZAK. 8
MEM 2HBRRESAEAES, WHMHE 1~1.5
cm, 3E 4 B 3 B W 4 b . NH,NO; 825 mg/L,KNO;
950 mg/L ,MgSO, 185 mg/L,/JLEE 100 mg/L, A
BULRAS R MS B EABS RN 2/3, 88 15
g/L, H Al R 4> A MS 3% 3% %, 3 hE 9 g/L,pH

- 5.88, EREREMEMTHIEFELEK 10~

154, 858 LAER (HR 4.5 mm) M TEH
W 1~1.5cm &b, BeF G 9F 35 d W3k, M A 8%
W. RAZSENERRIT.EE 8 K.

1.3.2 BAEXFYERA 100mL ZHK. 8
HEMN 2~3 UERSAKALEREH XY NE
A:BF G: ), HE=ZABRKBMPEHR (L
FE P Fagaceae) WHBHF,121 C KB 1h &£,
EFBRABE MS+15 g/L FE#E,121 'C K& 20
min £A,. BB KBS KEGEH., TRLHEK6
H(DAEH+HKIEK CKD); (OFREH+E R
# (CKM); (3)# AR-15+7Z18K (15D); (1)
i AR-15+EFH W (15M); G) R AR-18+ %18
K (18D); (6)4Efh AR-18+EFH (18M), H#
B 2A4EE (H2 11 mm) BETHH L. EEE
RENEMNTHERF L GHERSBE &M AEARS
DFIESKXERMWRELT, REP 10 mL BFBE
10 mL ZMEK, REFEMATEA MY 10 mL BFREK
B 10 mL &K, 355 2 M HBOK. R 2R
LTRFH EH 8 K.

1.3.3 EHMERAH . BE 24D C,HR
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1.3. 4 EFPRUKIR . BOREF YR R RY,
RAMR 7K 4K 0% T 55 35 ) R 4K L AR RR B B

1.3.5 Gt FAREXRFYH  ERN SR
EMHTEMEE SN S5 BHTHE.RA &
RHEAFTHEIT I EAEIHRYHE BEENSREY
R BME RS 55 BHET R F BB
it A,

2 ZR58W

2.1 BHUREXHYHEH AR-15 f1 AR-18 54§
BERELKNE R . £REHH 49 EFH AR-15
Ml AR-18 f5 , M E K BB EE . A AR-15 5K
HiMASERLRE BEQG FRASKERLE
BREB FHRHEAFACEABLZ SEEENR
B EENPLBNGHKBRETEH. AR-18 B
HHRANABSERE L, ARAKRERY, EH A
BRABLARE TR KBEE, HFHEABNEL.
AR-15 1 AR-18 #EAESH XI5 2~3 FHK
HWENBELHFHREHRREEM, RHRRRE
R 2 R T B, 7 T O 2 A 1 IR AR AT R 4
B, FMBREMTREEA. AR 1M, BH AR-15
M AR-18 JEHRk B &R # TR H (P<0.0D),4
PR BEE A 97% M 81.5%;#® AR-15 A

AR-18 X H KRB HA —EMEAMEM FA

AERHRHEEE 34% M 10.3%. B4t RBRHE
BEEER.
F£1 WEEFRELE® AR-15 #l AR-18 W& 4%
EREXME (n=8)
Table 1 Effects of fungi AR-15 and AR-18 on growth

of A. roxburghii in agar medium (n=8)

b 2 BEE/ (g D Wi ® /cm
CK 0.570 0. 836

AR-15 0.764 1.647%°
AR-18 0. 629 1.517**

SxEH L. *P<0.01
** P<C0. 01 vs control group

2.2 BOEXRYNEE AR-15 MEESREE
KR 557 1 fE, AEARELEL 15M
15D HAHRKEARKHERRLZ HE5EEEKE
W R, 5 2 A)E L HA 1SM . EEARE
ARSRESAEWHEM MR BAREL,
ALFRA 15D, EEAREHALSHESREN &
fib (B2 BLLALTRA 15M D R R K HEH
W FALBEANERESREERR HEFRIA
B A EH ISM M ISD MRS K ALBRAEE

“,FAELEANBEESREERKREF. BRE 4R
J& A EE,LHA 15M M 15D WEFECEIE
AR A R 7 BB A K RAF, OB 3
FELFHE,GEA 15M WEBHES T TFLEA
15D, i BAMEEL L EEKRF REKH
B. BFK2A/Am4E4A 15M 1 15D WEEER
RELER AELCAAMNBESREERRBIF.E
WA ISD NRESREERBMEKERY—H
2 i AR B ER MR G T R At 3 AR AL TR (I 1) . o3k e, BF
ARNBHAMBREAENBRARZBHEE KY
2em,BHEHE 3~6 R . WKL EA.EL4HE,
AR R, CKM A BAM CKD At HAMRAER
S, MAEA 15D MRAG. SEIERE, BB
Bl 10% A A 15M B A SaREB
B, B, BRAAL 20%, R2EREF AR
xR . EREFEN BH AR-15 REERHEES
SENHFERMBNEE (P<0.0D), 25 &A#
BB 3. 26 £5F0 1. 51 45 A B IRMAT, Bl AR-15
RBERIFESREWTE 1. 41 1§ (P<0.01),
BERFERINE (P<0.05), RAERMN 1.17 5.

¥ ¥
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1 BAERLE® AR- IS HEBSLELKNER
Fig. 1 Effect of fungus AR-15 on growth of A.
roxburghii in vermiculite medium
#2 BRERLEW AR-15 SEFANERSGE

ERKHEE (n=8)
Table 2 Effects of fungus AR-15 and nutrients on growth

of A. roxburghii in vermiculite medium (n=8)

B HER/ (g D Hi #/em
15D 0.251"* 3.825 ¢
CKD 0.077 2.525
15M 0.193"* 3.316*
CKM 0.137 2. 830

SR Ak M4 . " P<0.05, * * P<0.01
* P<0.05, **P<0.01 vs other treatments

2.3 BAEXFFYHER AR-18 MEESXEE
Key®m. %1 HE . FEARELEY 18M H
18D BABKKEACHENEL HESRELRE
WiFFth R . 3R 2 UG A 18M AEAXRE
HEC2MESEESAENEm EARANAE
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HyEKBL 4B H 18D AEAXAEE L LT
SEESAENEM BHLELLEYE 18M K
A, 33 G AL EE 18M # 18D MR R AAE
EWdi2 . BAEA 18D HMEZ B LA A 18M
ML TAGEANEREREERKER EFLRA
JaAbB4 18M #18D A AR MEEAE KHESE,
HHARBE  EARH M T EREKRT. X
WHRB T EZARAE, AAHH 18M WEEAKS
HFA3EA 18D, BIWKET . 4b 34 18M #1 18D B
BAKBE CHAMBESKEEKETE (H2),
FELBAMBEREEERRARE A KRIF BB
G LRAEHEA. BA. KA 2om, BHEY
2~6 %M. LHEA 18D WEESHRENZMMNY
& 20%, b FEA 18M MERE SREVI EMK A
50%~60%. B 3 W[40, HLH AR-18 BLA M HI#
BARBERHETHEBRERES BB MMEH
BE (P<0.0D) EXERWA BERHNEESLE
Ry TR BN N R R 3.86 . HMEENA
BEN 145 B EFEREN,EE AR-18 BL &
FERBMBEREREHRENHMATEEN
1.96 f5, i I 8 1. 25 5, B &N T @R AN
Rys R . BIOLET L, B AR-18 FC&f AIZEA N
BiELAHEAS.

B2 ERERLAW AR 1S HEBERELELEKNER
Fig. 2 Effect of fungus AR-18 on growth of A.
roxburghii in vermiculite medium
£33 ENERLAFAR-BEERANEES A

HRKHEM (n=8)
Table 3 Effects of fungus AR-18 and nutrients on growth
of A. roxburghii in vermiculite medium (n=8)
i3kl BB/ (g M H# /cm
18D 0.297" " 3.663""
CKD 0.077 2.525

18M 0.268" " 3.538"
CKM 0.137 2. 830

S GBI, * P<0.05, ** P<0.01
* P<0.05, **P<0.01 vs other treatments

3 itig
ALBHR TEEERLAGTARALRLER

AR-15 #1 AR-18 M EESREAKMEWE. WE
ALE IREHKREFELCREEAER L, W
HASMEBERSREMNERKEHEZ W, XRAER
A, ZFHWEK,ZH.BEREFAR HKE
aa,M EMESRERAE AR . MKIR A &R
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IR B BE 3 5 b WO R EL A 0 4 2R T 4 R B A
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R A R B 57 VT PR A X & 4R T R
BHMIMAE S AR S ERAER, HHX
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— 4 53U E — B At IR A A E R
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B mMENER R AREER TRERAAMA
MS BEfmb  BESRETEEAFRENRA
AR I T A RO SR R, X B B X R
WEAAANEN, BRI+ 2AENEKE MS
BRELHESREATFREEFROBERBIFHNIR
H, AMttE—cBELHBRTHLIRESREYR
5EFELENER BNEIR L EFERELE
Bz AREENALEREREFTTRREFES
FRERNEZERA MAMERTEHERARNE
KITEHRNAMER, SAFLRAERALEM
HBKAAGRHUBAFNLE, IAT-HALR
BERESRERMTRIFNTRMKE,
EREARERE,EH AR-15 1 AR-18 {R# T
BRSEENER W HSEFANEMAAREE
MERAYREREANELERXERGEPREE
HREFRNEZEEA. BEASH R EAREER™
A SRR % B R S B K AL A W o iR RN T
YI% . 1966 4F Smith & 5EIE 3L 2 Bl MR B RE4E 4 4E
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1973 4E Hijnr #1 Arditti R B2 E P8 — 4 FheE
FEAEER, MERENZBEY TR, 1975 4
Harvais il Pekkala X B Wi 2 B HRER MMM E
MBS RS, #— R RIS LK™
AREBE AER . RLAERNPBHOEER,
BERBERAAERS MEHHLEHBR LA
HEEAKETFZH., T Harvais A E R &G
TEHHEYRKE LA AERBREK TR &%
MG BRAXEREE RS G RE2RHE
MAERKWIBEAFEZARHMRE - MKEEER
YRW R P PN Zn.Cu %8 FEF", Bk
ARSI EFEAERBR M REFEEK
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® EBAe BEdMUHHFARMHDROTE BEGHHTRIRGEE. T

R A YR E B

W ERAT SR T R R R M PR THR . &R L TAHR TR F R A & H — E s
YE AFEM ARGBRERQOMEEEYB T AR FHEOMB S EALZBEREKLEHE R EH 0.5
KBRS R KRB GBI GRKAXE 25 36.36 %) M EARF MR E EME AR BAER B
I GA 535 LI EEMAR MR AR AR EEAFE FERKIRAR KA ENRHYE. g SHERT
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Activity of intrinsic inhibitor in seed of Paeonia lactiflora
ZHANG Rong-rong, WANG Kang-cai
(Institute of Chinese Medicinal Materials, Nanjing Agricultural University, Nanjing 210095, China)

To investigate the dormancy reason of the seeds by studying on intrinsic

inhibitor in the seed of Paeonia lactiflora. Methods Biological methods and embryo culture were carried

out to study the activity of intrinsic inhibitor in the testa and endosperm of the P. lactiflora seeds. Results

The Activity of intrinsic inhibitor exists in the testa and endosperm, and both of the intrinsic inhibitors

showed stronger inhibitory effect on the growth of younger roots of Brassica pekinensis than that on their

seed germination. The Rf 0. 5 section of the ether extract of endosperm showed the strongest inhibition on

the growth of younger roots of B. pekinensis (relative rate: 36. 36%). All embryos that inoculated on

different culture medium could root, but the epicotyls of embryos that inoculated on culture medium

without GA; could not elongate, which showed that the embryo in vitro also exists the dormancy of
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