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(HE] EI2MSEXREFRES, SHMAHEEFEZNELHRE S HB0AEEBER BRI EZIERY, g
FaMTHRERNERERITE TR GREW: MEHEEFTFRIRNTARBRERERST AmEL05k, 5t
7 A FEREME SEAKIKANHF26>CF6>CF8, S53tfEMtL, HR26EHKEERE TR T AMNEE (P<0.05), BEHK
5 HA96.13%. 86.86%F1161.18%; T E 5 HIIE AN T 130.70%. 96.50%F1124.30%, HJiEFHE BEKF (P<0.01). M
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Effects of fungal elicitors on the protocorm of Cymbidium eburneum

- ZHAO Jian-na, LIU Hong-xia*
The Key Laboratory for Silviculture and Conservation of Ministry of Education Beijing Forestry University, Beijing 100083,
China '

Abstract: Growth of protocorm of Cymbidium eburneum induced on basal culture medium of 1/2 MS by four fungal elicitors,
which were isolated from the roots of Cymbidium goeringii and Dendrobium sinens was examined in our study. The results
showed that three fungal elicitors out of four considerably promoted the growth and differentiation of protocorm, and that the
inducing effects were in the order of HF26>CF6>CF8. Compared with the control group, HF26 strain was found to increase the
fresh weight of C.eburneum(P<0.05). The increased rates in fresh weight were 96.13%, 86.86% and 61.18%, while the increased
rates in dry weight were 130.70%, 124.30% and 96.50%, respectively(P<0.01). In addition, CF8 strain could promote the number
of roots; HF26 strain was beneficial to multiplication of protocorm; CF6 strain had a remarkable effect on seedling establishment
and differentiation of root primordia. It can be concluded that different fungus have different effects on the growth of protocorm

of Cymbidium eburneum in different growth stages.
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1 BI§ (Introduction)

HEH S T (fungal elicitor)2 — R YBEUR
.5 RE 5 | AE ) 40 & RN B IR A PR B VE TR
JE, e SRR — RYIT, mA
WrEte s DR, 2 —MESE . 558 H L ST
21, 19684, CruickshankHPerrin’ff M M 18 F1 s} %
1% )8 5% & £ Monilinia f ructicola (Winter)Honey
4 fArh 43 B 1 fimonilicolin A (F IKBERALEA) N
AEEFE, KRZHEEHEA BBESXD
( Phaseolus vulgaris) WRE R REMFE &
(phaseollin) R B, XEHEFEHXRFESF FRHAHEDIR
AAREEANES TR R BRI, RsHE S 4 B B Bk
F Y (Dendrobium candidum) RN EHE, &
F ARG IR AR R B IR TS 1) /N 8 T A R W
Rt (R gk e A LR ERZE A K, B A IRERZEW
=, H BV A RHRERCZER RN B
BT, RENEEREPRKIREREME, %
WA LR ZE AR AR R RTCIEY, 9Kt ok DRAE 4 LSS
HAEKKPMAEEES T, B AEHARKER
i, RO IR R E EF RIS, BRASEHW
RN EREY. RSy en s
(Dendrobium sinens) WHEREHFIENEREHERT,
b SHP R LU R FR AR s R RE e i AR K P, %8
XEMARARREEHE S FITE A B=4E R %
R 2RO, 2SR, %77 TR R s
EEHHHNEN AR R ELE (4noectochilus
roxburghii) £, MATHERRBZFFNEFHE
A AR Y 1 R AR IE

% (Cymbidium eburneum var.album) =)@

YIS T AR, SRR & R s R 4 B
feph U, hEFRF QR —FAE, BERETS
HER ), RACEMIRIFEAS, T4k, SRl
RS R T30 TR R M B R B R F aa
BHRIRE, A58 Bl HSUEFRN %, FIA
HEHES TIRBEST A RREMREKA ML, K
REZT AAF B A P R R R g

2 M¥57% (Materials and Methods)

2.1 M8
FFIEBIEF RS B R ER2E 0 5 3 1K

ERLRI R R R A R34 . A SLH0 X 1% L SR B2 4%
RIFFRAS5 d, EFEKEEBAKR —BUNAL SR
YIE B R bR
BERBERE: (A7 T b s ARl R 2= R Mo BRSO =
(&1, ‘

#1 PRk
Tab.1 Fungal strains for test
SrEME
3173 _ & T
. Separation : .
Strains . Genus Species
materials
= - .
o Gk E R REE
CF3 Cymbidium . .
o Umbelopsis Unidentified
goeringii
H= N I
o LR M HHE
CFé6 Cymbidium
o Alternaria  lternar iatenuis
goeringii
= ) R BFH
BHHR ”

CF8 Cymbidium Chaetomium

Chaetomium

goeringii cochliodes
LEY
_ e Sy REE
HF26 Cymbidium . .
) Fusarium Unidentified
goeringii

22 KEEKNELR RS THE

BHRTE R IPDARS I3 BiS b BNE, KR 22 b5
B ERANESHENBAEE SR BREARH, 28C
T, A(100~120 remin R F IR A FELHEE
SHERKEWEE, SRRk, BELRERRR RS
TR S8 A, #1121 CKE30 minf5 &M .

2.3 HE 5k

LL1/2MS+3%BERE+0.6%E: fIE (pH 5.8) e AEE
FH, HMACF3. CF6. CF8, HF26E¥kH %4
40 mLeL ' AR B A0 IR (CK) FE5AN T, $4k
REFWTERYHEFRIREGE (KTHEE
0.0001 g), FE:F| iR & b H G+, F4H
R0, B F25°C, MMBET%~T75%, FFRHt
14 h, SLHEIEE K4 000 LxfI A TSGR,
80 df5 B3R R ERZE

24 RRZ4EWBEIMMEEE RS
A B RN SR R IR PR AT . HRAE
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AT ST AN BRI RERER SRR, LA H#
REATGV . MR L BAPTHMBARYEE, TE
SRRATRRET ENH, FRITLELE, UhE
BREFEKRNEHEST.

3 £R 544 (Results and Analysis)

3.1 XERSTFNRTFaEKENEN
BFELEP, 2T AERELEKE—HEB R
+ARE 1), SHBALE, MAESFT CF6. CF8.
HF26 HFIEFEFWNR T ARRZIEKE (HE) B
EETXEA. T CF3 #AKEHAMERSER S
HAERAK AREHBFF FHNRF ARREIAK
RRH#ERFEHRAR, HEHBEKKA
HF26>CF6>CF8>CF3. SxfMIAMHIL, #EMM T
13.82%~96.13%, MEFERKE. TYRKIHERT
EBELEORE, UL HF26 BHRALREE (£ 2),

—e—CK
® 6 —a—CF3
=
)

’]
g 4 —a—CF8
2
) —»— HF26
0 ‘ —o0—CF6
20 40 60 80
T ime(d)

B FENESSTHRTARRES KNEN
Fig. 1 The effects of various fungal elicitors on the growth of

protocorm in C. eburneum var.album

32 XS TFNST ARRESLHEW

K20 dJE, SNEEFRE LR ERE K
BRI RERZE, TR TR BB IR Bk
E, MTESTHAES, REREHMEHE L, HiE
R, FE5REAMME, BF B, SBEFRFHEF
Fia 2k . 80 d WIRES, CF6. CF8. HF26 =ft
MEEFR, BohFECKRPIE. 4 MEEFIRKRER
BB E BRI, YR THRE?2),
RY 4 FEEE SV A FFRE R IR
WM.

”2 FENGBESTHNRFARRERERNTRNOER
Tab. 2 The effects of various fungal elicitors on the fresh

weight and dry matter weight of protocorm in C. eburneum

var. album
KIFEE  #¥E  Fresh weight FE(mg) T
B MKEmg) MKZFE®%) Dryweight Dry/Fresh
Strains  Increment Increase rate
CK 1252.16 40.83 0.0216
CF3 1425.22 13.82 46.94 0.0217
CF6 2339.82 86.86 96.50" 0.0223
CF8 2018.24 61.18 12431 0.0229
HF26  2455.92° 96.13 130.72" 0.0281

v EGxiEAML * P<0.05,** P<0.01. Compared with the control
group * P<0.05, **P<0.01.

23 FRARKESTHRTRERIBNRE KBS LNOER
Tab. 3 The effects of various fungal elicitors on the growth

and differentiation of the tissue culture in C. eburneum var.

album

RPE RERZE (D) BB  HE&Smm)  ZEH(mm)
B  Numbersof  Seedling Plant Stem

Strains  protocorm number height thickness
CK 19 8.51 9.80 1.40
CF3 23 10.30 8.50 1.64
CF6 27 13.22 14.51 2.11
CF8 31 12.81 1533 2.10
HF26 35 12.30 13.32 2.00

E(Note): LUK 87 #4745t Taking the bottle as the unit of statistics

33 REBSETHNEFARMEER
B F [ RERZEAE K A B I SR B P E AR A R

BAREI4L, 80 d WUIREY, KA EREHARESE
BEE, MAFESTH 4 MRS RO E KRR
R BB B, ERMNKER HF26 S8R
& (W% 3). CF6 Fl CF8 feis B B {3t 5 F FR
RIS AR R, WOERES, REKER 2~4.2 cm, B
K. PIEF TR BAEHA, REEERTH,
RAKIESS

4 1 (Discussion)

S F ARREFKRBEFRETMAARELEE
FF, NEENRKES, AEBRTHRTIBHE—
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SE IRRREAE A, 729 BUAR 28 Uy T U AR 8 25 1) s 0
. kW, SEAERSTHENRT AOMKHAREH  $EXM(References)

BE, HIWMFRREL . REKES T I ERBNY
MAEZS. Hd, HF26 BHRESERMEM. TYR

R4 FARKESTFHRTERIMLNER
Tab. 4 The effects of various fungal elicitors on the root

differentiation in C. eburneum var.album

. X WERELH (O
FKIR B B% (%) HREK(mm)
Numbers of
Strains Roots number  Roots length . .
root primordia
CK 9.00 30.50 1.25
CF3 10.52 27.81 1.75
CF6 12.81 29.50 4.50
CF8 14.30 25.00 3.30
HF26 12.20 35.00 3.00

MBMRRZME T EAREE, CF8EBRAEH ML
BERBRZEMR ZBIIG N, 10 CF6 BRI ARTE (R HE i F AR
REMSEERTHMFES T, KUX=FFSTF
EH-EHEMNTRF AMRAEKNYR. CRESF
BAEKFEHMNERAHE.
ALEEREN, R T [ FEIREE KA RN
B, R Rt HA B B A KRS EE R AR
BrLl, BAEMEREITHS, FEBEAETTATH
AESPEE IR, FEAMMIEHES T A MBI
HWFRY, NEES T Z 0] A RIBY,
ST HELSANHERBENREE S, SUTHR
TZEMHFEER, REXEE>Y"Y. BRA
BT 77 B 5T 2 E e e R A E E S I AR
WY b, FEZRHEY) LB EATIX T TH SCERRGE, X
ATRERRA S TE R T M2 —
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