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Table 1. Comparison with element concentration of Yuh Hwa and Misericors by leaf analysis.

N P K Ca Mg Fe Mn Zn Cu
(%) (mg/kg)

Yuh Hwa 1.81 015 2.69 1.16 0.39 83.83  44.67  20.33 12.25

Misericors 170  0.18 223 1.11  0.39 67.63  40.13 30.50  33.88

Material

22 A3 B ECHAFSEAREMSE A AREER 2 Vo

Table 2. Comparison with salts concentration of modified media in Yuh Hwa, Misericors and

MS medium.
, NH,NO; KNO; KH,PO, CaCl,-2H,0 MgS0,.7H,0
Medium
(mg/L)
MS 1650.00 1900.00 170.00 440.00 370.00
Yuh Hwa’ 770.76 1904.43 192.70 1258.72 1156.30
Misericors® 919.27 1679.76 260.48 1322.61 1286.99
. FeSO47H20 MHSO4H20 ZHSO47H20 CUSO45H20
Medium
(mg/L)
MS 27.80 22.30 8.60 0.03
Yuh Hwa’ 12.31 4.05 2.64 1.42
Misericors™ 10.95 4.02 4.37 4.33

¥ the medium modified by Yuh Hwa leaves analysis, 0.=0.03

* the medium modified by Misericors leaves analysis, 0,=0.03.
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Table 3. Effects of different media on rhizome initiation of Yuh Hwa after 6 months.

) Branch/  Rhizome length ~ Rhizome Fresh weight Dry weight/
Medium

Explant (mm) diameter (mm) (mg) Rhizome (%)
0” 5.00£0.00b  12.59+0.88a 0.87+0.11a 11.59+0.69a 10.34+1.02a
Modified® 7.00+£0.58a  12.37+1.35a 1.14+0.02a 25.3+5.29a 9.30+0.61a

" Data sharing the same letter were not significantly different at the 5% level by Duncan’s
multiple range test.

the control medium. * the medium of modified by leaf analysising of Yuh Hwa

Bl 2FeERREBEIORZAEAFLEREZAL 6B chd £ F35(Bar=lem)-(A)
HEBRZAWORBRAFA BREBATAFLEEL L -
Fig. 1. Growth of rhizome of Yuh Hwa in 0 medium and modified medium after 6 months

(Bar=1cm). (A) Rhizome in 0 medium, (B) Rhizome in modified medium.
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Table 4. Effects of different media on rhizome initiation of Misericors after 6 months.

Medium Branch/ Explant Rhizome length (mm) Rhizome diameter (mm)
0’ 52.00+2.09a 9.13+£0.42a 1.24+0.03b
Modified" 27.67+2.40b 10.15+0.36a 1.76+0.04a
Medium Fresh weight/ Rhizome (mg) Dry weight/ Rhizome (%)
0’ 22.00+0.10b 9.06+£0.23a
Modified" 39.20+0.20a 9.72+0.17a

" Data sharing the same letter were not significantly different at the 5% level by Duncan’s
multiple range test.
¥ the control medium.

* the medium of modified by leaf analysising of Misericors.
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Fig 2. Growth of rhizome of Misericors in 0 medium and modified medium after 6 months
(Bar=1cm). Arrow points to the shoot differentiating from the rhizome tip. (A) Rhizome

in 0 medium, (B)Rhizome in modified medium.

L5 A FREAARI T FFRED T BT

Table 5. Effects of different media on rhizome shooting of Yuh Hwa after 7 months.

Medium Shoot number/ Explant Shoot length (mm) Leaf number/ Shoot
MSP 1.67£0.33 a 13.03+1.68 a 3.00£1.00 a
Modified" 2.33+0.33 a 17.41+4.33 a 2.33+0.33 a
Medium Leaf length (mm) Root number/ Shoot Fresh weight/ Shoot (mg)
MSP 10.294+2.46 a 0.00+0.00 a 34.674+9.68 a
Modified" 17.2842.07 a 0.50+0.50 a 34.06£9.78 a

* Data sharing the same letter were not significantly different at the 5% level by Duncan’s
multiple range test.

* the medium of modified by leaf analysising of Yuh Hwa.
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Fig3. Growth of rhizome of Misericors in MSP medium and modified medium after 6 months
(Bar=1cm). (A)Rhizome in MSP medium, (B)Rhizome in modified medium
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Table 6. Effects of rthizome shootlng in thizome producting media of Misericors after 9 months.

Medium  Shoot number/ Explant  Shoot length (mm) Leaf number Leaf width (mm)

MS 2.33+0.88a 43.95+7.16b 6.08+0.98a 4.89+0.39a
Modified® 1.00=0.00a 81.6+11.49a 5.33+0.33a 5.81+0.41a
Medium Root number Root length (mm) Fresh weight (g)

MS 5.42+1.86a 10.33+1.13a 0.50+0.21a
Modified® 6.00+0.58a 10.93+£2.23a 0.71+0.12a

* Data sharing the same letter were not significantly different at the 5% level by Duncan’s
multiple range test.

* the medium of modified by leaf analysising of Misericors.

o w

BEfrd (196)~ 1R AFE L LY F p- P i £ 03§ 11172046
% ~ Bl 1 0.12£0.02 % ~ 47 1 2.69+1.21 % > 2 A KRk w B Y £ 0 6)(F DipRZ
TOXTeEHEREFCHIF o ERE o BEZ BRI o A R E(1995)d I h
FELUF PR AR AR LU EMATAE IR B AL RERAY 2T B
BB EZCFANP-K-Ca- Mgz 8w 3 - B8 ~% 2o 2 Re Aoy 2o
WA~ 4R~ B A 7 RN MONRAR O R AEH L B L R o

METe FHRS FCW - EAFENOREHAR A 2 HE 2t ) NHNO;
ArEEAY EREHBREREAERPIT OKNO; 2 R 2k R 9 1.77-2.00 & ; @ 23R
e e? KHPO, 5 B85 > 2 d 28 407 170 mg/L NaH PO, » F] 0t 20 382 ' 2 S phik B
13T o B @ BWAThe MgS0,.TH0 » ik B & ¥ B 061 6.25-7.00 & 2. ¥ » CaCl,-2H,0 + $ %
WHREL 6 Bk B o CuSO.LSH,0 ik B BB B 4B e 5 56.8-173.2 1 » 4k
BRIV HRERK . 3 HRED 031044 B o PR ERARENPRE 2 F 19
CHH R R AR BB Y R +jgﬁfﬁﬁﬁ%”ég
AR EF A ﬁ‘s\- 4 3o B e~ ATP & 7 | % & & =~ % (Arditti, 1992; Hopkins
and Hiiner, 2004) > @ 49 ¥ % 8 L g {24~ 48 ¢ 8it ATP A) = mﬁ ik Bl fs (G5 & 0 1994) > &
R A AT KNOyedfie » Vil BB 2 CWREL LcnE & Rdgz — o

Pack and Yeung (1991)#% ! 2% 4c 2 mg/LNAA 2 & MS 33 ¥ % 3 1% % f§ (Cym. forrestii)
G &3 78§ B i 2c% o Shimasaki and Uemoto (1990))7 MS 5 A#sz & A > § ke i
NH4NO;412.5 mg/L §= KNO; 950 mg/L"]?J? 4v % v B e NAA: BAP %2 & % i (Cym. kanran)

r



FIE o P AREF Y NAA BEE R fF 013 & 4 £ > Shimasaki and Uemoto (1990)45 1 » %
%OM@m%&@§%$%ﬁﬁ?ﬁﬁW@ﬂﬂmMJMMAﬁ%éﬁ%ﬁ%ﬁ@go

AR A ER A AIT A A 7 e AEBETHRBEES %F%h%*ﬁﬁ@ B
B3 @#% axin B2 RFIRE {p’%ﬁrfﬁ#ﬁﬁ‘f'”*rﬁ ek I B S SORVE. R1F R 3

> =z

—

3
b
&

* & 0 M4 BAImg/L £ NAA O mg/L a3 s s % s 4 R
Ro o Rshe et TENABBRE R @Y M LR TR AR A
WSRO s R I R E X B s PR e T A PR Fl AR
%ﬂ(ﬁ%?”ﬁfﬁﬁ&ﬁiw&$wm%ﬁﬁéﬁﬂg%$ﬁ’@?4Fa%mﬁa
HR T A4 4 @ 22 EBFHIAFLERAATYERST FoFREHAZ A4 7
o L_i»fuvrér G AT H ek o ri4p ke kR A F;ﬁﬁ@ﬁapp’%f %A
Ny ORI R X BRREBRG AL BN BV UEIERe A AT e %
WIREMAREZAP BEOREIZ I LM TH O BELPFTERAFRITTRE o
ARHZ PRI RAFZEMTE > 2 ABEN L I2MS (AR ABEAR R
PR FERAAEREFRTAFLLIREA TR EMA I IRFFFE

54 0

A R 21995 JIF I RELERERFLIOBIIFTY o L7 B RECAFFY
R 3F 46:19-25 -

EBAE B P CRRE 2010 MFALATELIL o TR EELR LY RREE
3o

T 4T 21989 o A E o W i S o
B s AR 0 19960 fI* A G A A R AfORF BT o h Y B A Ed
HFT T RAR 0 53:13-24 -

HEE MR E 1994 B F it F HEFLEFTORE 2 EFF L 2 1603):
285-290 -

AOAC, 1980. Official Method of Analysis of the Association of Official Analytical Chemist.
Washington DC, USA.

Arditti, J. 1992. Fundamentals of Orchid Biology. John Wiley & Sons, New York. p. 196-200.

Chang, C. and W. C. Chang. 2000. Micropropagation of Cymbidium ensifolium var. misericors
through callus-derived rhizomes. In Vitro Cell Dev. Biol. 36: 517-520.

Hasegawa, A. and M. Goi. 1987. A. Rhizome formation in Cymbidium goeringii Reichenbach
fil. and Cymbidium kanran Makino in Shoot-Tip Culture. J. Japan. Soc. Hort. Sci. 56(1):

o



-75-

70-78.

Hopkins, W. G. and N. P. A. Hiiner. 2004. Introduction to Plant Physiology. United States of
America.

Horwitz, W. 1970. Association of official analytical chemist. Official methods of analysis, 12th
Ed., Sec. 2. p. 204.

Ogura-Tsujita, Y., A. Tatsumi, S. Hayashida, and H. Okubo. 2007. Interconversion between
Protocorm-like-bodies (PLBs) and Rhizomes in Cymbidium. J. Fac. Agr., Kyushu Univ.
52(2): 325-330.

Pack, K. Y. and E. C. Yeung. 1991. The effects of 1-naphthaleneacetic acid and
N®-benzyladenine on the growth of Cymbidium forrestii rhizomes in vitro. Plant Cell Tissue
Organ Cult. 24: 65-71.

Paek, K. Y. and H. N. Murthy. 2002. Temperate oriental Cymbidium species. Orchid Biology:
Reviews and Perspectives, 9: 235-286.

Shimasaki, K. and S. Uemoto. 1990. Micropropagation of a terrestrial Cymbidium species using
rhizomes developed from seeds and pseudobulbs. Plant Cell Tissue Organ Cult. 22:
237-244,

Shimasaki, K. and S. Uemoto. 1991. Rhizome induction and plantlet regeneration of Cymbidium
goeringii from flower bud cultures in vitro. Plant Cell Tissue Organ Cult. 25: 49-52.

Terrer, J. C. and D. F. Tomas, 2001. Determination of macronutrients to be included in in vitro

culture media according to leaf concentrations. J. Hortic. Sci. Biotechnol. 76: 484-488.



-76-

Development of Nutrient Elements Composing in Specific
Medium of Cymbidium ensifolium.

Yun-Jung Hsu”  Chen Chang”

Key Words: Cymbidium ensifolium, Nutrient, medium.

Summary

Analysis the elements in leaves of Cymbidium ensifolium '"Yuh Hwa' and Cymbidium
ensifolium "Misericors', and converse the elementary components to the salt components of
medium, to initiate rhizomes and sprout shoots the corresponding rhizomes. The modified
media without plant growth regulators culture the rhizomes of Yuh Hwa and Misericors, the
diameter and fresh weight of rhizomes are more than the control gruop. The modified media
containing 1 mg/L BA and 0.1 mg/L NAA can sprout 17.41-19.53 mm-long shoot with
spreading leaves after 7 months. But the rhizome of Misericors in the shooting medium have
only short buds after 7 months. But the rhizome of Misericors in the PRG-free modified media

can sprout 81.6 mm-long shoots at the rhizome tips after 9 months.
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