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Fig 1. Two native Dendrobium species in Taiwan used in this study. (A) A flower of D. moniliforme showing white
petals and a white lip petal with a brown colored band; (B) Flowers of D. tosaense showing yellowish green petals, a
white lip petal with brown colored band and a pollen cap holding the pollinarium. (bar = 1.0 cm)
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® 1. =LA R EVR IR SRR A B RIRSS M E ARG =R
Table 1. Effect of composition of in vitro culture media on survival of seedlings of D. tosaense transplanted into
different growth media *

Survival rate (%)

Organic extracts in medium Sphagnum moss Sphagnum moss + tree fern Tree fern
None ¥ 100 100 67
8% Banana homogenate 100 93 50
8% Potato juice 93 93 67
8% Coconut water 100 100 40

* Plantlets from in vitro cultures were transferred into sphagnum moss, sphagnum moss + tree fern or tree fern and grown in the
greenhouse for 20 weeks.
¥ Culture medium: Full strength MS basal medium with 1.5% sucrose and 0.9% Difco agar, pH 5.7.

£+ 2. CHESEHI O YR B RS T B RS R

Table 2. Effect of different growth substrates on survival of in vitro plantlets of two medicinal Dendrobium species *

Dendrobium species Growth substrate Survival rate (%)

D. moniliforme Sphagnum moss 98.7+25a”
Sphagnum moss + tree fern 100 a

D. tosaense Sphagnum moss 948+7.1a
Sphagnum moss + tree fern 9277+92a

* Medium for in vitro culture: Full strength MS basal medium containing 8% banana homogenate + 8% potato juice + 8% coconut
water, 1.5% sucrose and 0.9% Difco agar, pH 5.7. Data were collected after tansplanting of plantlets into sphagnum moss or
sphagnum moss + tree fern for 24 weeks in the greenhouse.

Y Values are mean = SE.  Means in a column with different letters are significantly different (P <0.05) by t-test.
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Fig. 2. Effect of composition of different media on seedling growth of D. tosaense. (A) Survival of in vitro plantlets
after transfering into sphagnum moss (left), sphagnum moss + tree fern (middle) or tree fern (right) for 20 weeks in
the greenhouse; (B) Blooming of in vitro plantlets of D. tosaense transferred into sphagnum moss + tree fern medium
for 18 months in the greenhouse. (bar = 1.0 cm)
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Table 3. Growth and development of in vitro plantlets of two medicinal Dendrobium species after transfering into

different substrates for one year in the greenhouse *

D. moniliforme

D. tosaense

Sphagnum  Sphagnum moss +  P-value Sphagnum  Sphagnum moss + P-value
moss tree fern moss tree fern

Fresh wt. (g) 1.82 3.40 0.0004™ 2.64 4.08 0.0050*
Plant height (cm) 12.07 16.31 0.0018"* 9.74 13.26 0.0282*
Stem diameter (mm) 2.31 2.96 0.0004* 3.11 2.76 0.1552
No. of expanded leaves 531 11.50 0.0000* 6.47 9.00 0.1350
No. of. shoots 2.93 3.70 1.0142* 3.55 3.73 0.4174
No. of roots 4.93 8.02 0.0001* 7.62 11.06 0.0388"
Root length (cm) 12.72 14.69 0.0817 14.49 19.82 0.0191*

“ The growth substrates were sphagnum moss and sphagnum moss + tree fern.
¥ Data for the treatments with an asteriate (*) are significantly different at 5% level according to t-test.

®4. CHEENORZEE S - BIEE AR B TR S B
Table 4. Comparison of mineral elements in whole plant of in vitro plantlets, greenhouse-grown plants and
field-grown plants of Dendrobium moniliforme and D. tosaense

N P K Ca Mg

Species Treatment” %
Dendrobium In vitro plantlets 478 a” 040a 2.63a 0.32d 0.20d
moniliforme Greenhouse-grown plants 1.01¢c 0.06 ¢ 0.75¢ 1.12a 04la
Field -grown plants 0.75d 0.04 ¢ 0.53 cd 0.81c¢ 0.20d
D. tosaense In vitro plantlets 4.52b 0.31b 2.67 a 0.37d 0.19d
Greenhouse-grown plants 095¢ 0.05¢ 1.49b 1.07 ab 0.34b
Field -grown plants 0.67d 0.04 ¢ 0.30d 1.00 b 023 ¢

% In vitro plantlets are 20-week-old in full strength MS basal medium containing 8% banana homogenate + 8% potato juice + 8%
coconut water, 1.5% sucrose, and 0.9% Difco agar; greenhouse-grown plants are in vitro plantlets transferred into sphagnum moss
+ tree fern medium and kept in the greenhouse for one year; and field-grown plants are years-old plants under natural field

conditions.

¥ Means within each column followed by the same letter are not significantly different at 5% level according to LSD test.
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Table 5. Comparison on micro elements in whole plant of in vitro plantlets, greenhouse-grown plants and
field-grown plants of Dendrobium moniliforme and D. tosaense

Fe Mn Cu Zn B Na

Species Treatment * mg/kg
Dendrobium In vitro plantlets 1047bc¥  99.8b 3.7bc 83.7b 49.1b 2183d
moniliforme Greenhouse-grown plants 90.0 ¢ 56.4 ¢ 4.5 ab 53.8¢ 17.4 cd 4860 a
Field-grown plants 120.7b 25.2d 33¢ 99.9 a 14.6¢ 2363 d
D. tosaense In vitro plantlets 160.7 a 1313 a 48a 104.4 a 65.0a 3291 ¢
Greenhouse-grown plants 87.5¢ 444 c 3.1c 27.7d 15.5de 3814 b
Field-grown plants 1243 b 20.1d 3.6b ¢ 87.3Db 20.0 ¢ 3696 b

* In vitro plantlets are 20-week-old in full strength MS basal medium containing 8% banana homogenate + 8% potato juice + 8%
coconut water, 1.5% sucrose and 0.9% Difco agar; greenhouse-grown plants are in vitro plantlets transferred into sphagnum moss +
tree fern medium and kept in the greenhouse for one year; and field-grown plants are years-old plants under natural field

conditions.

¥ Means within each column followed by the same letter are not significantly different at 5% level according to LSD test.
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Eftect of Culture Media on Growth and Mineral Contents of Two

Native Species of Medicinal Dendrobium in Taiwan'

Shu-Fang Lo?, Chao-Lin Kuo®, Dah-Jing Liao?, Chung-Li Chen*, and

Hsin-Sheng Tsay™*

Abstract

Lo, S. F., C. L. Kuo, D. J. Liao, C. L. Chen, and H. S. Tsay. 2011. Effect of culture media on growth and mineral
contents of two native species of medicinal Dendrobium in Taiwan. J. Taiwan Agric. Res. 60:39-48.

Shi-hu (Dendrobium sp.) is one of the important plants for the traditional Chinese medicine.
Dendrobium tosaense and D. moniliforme are the two important native species in Taiwan and they are
used commercially as herbs. Seedlings from germinated seeds of D. tosaense transferred onto MS basic
salt medium supplemented with 1.5% sucrose, 0.9% Difco agar and 8% banana homogenate or potato
juice or coconut water developed into healthy plantlets after culturing for 20 weeks. The 20-week-old
plantlets were further transplanted to different culture media (sphagnum moss or tree fern or a mixture of
sphagnum moss and tree fern) for ex vivo acclimation. Results showed that 93—-100% of the plantlets
survived either in sphagnum moss alone or in a mixture of sphagnum moss and tree fern. Seedlings
from germinated seeds of D. moniliforme cultured on MS medium supplemented with 1.5% sucrose,
0.9% Difco agar, 8% banana homogenate, 8% potato juice, and 8% coconut water developed into healthy
plantlets after culturing for 20 weeks. Transfer of the 20-week-old plantlets into a mixture of sphagnum
moss and tree fern for ex vivo acclimation also resulted in the production of 100% healthy plants.
Therefore, the mixture of sphagnum moss and tree fern was the best medium for ex vivo acclimation of D.
moniliforme and D. tosaense as it significantly increased fresh weight, plant height and number of roots
of these plants grown in the greenhouse. Seedlings of D. moniliforme and D. tosaense from tissue
culture for 20 weeks, 1 year old greenhouse-grown plants and field-grown plants were analyzed for
mineral contents of N, P, K, Ca, Mg, Fe, Mn, Cu, Zn, B and Na. Results showed that concentrations of
mineral elements (N, P, K, Fe, Mn, Cu, Zn and B) were high in 20-week-old seedlings from in vitro tissue
culture, whereas concentrations of all mineral elements in whole plant of tissue culture plantlets
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transplanted in the mixture of sphagnum moss and tree fern in the greenhouse for one year decreased
significantly (P < 0.05) except for the concentrations of Ca, Mg and Na which remained high. For the
whole plant of field-grown plants, the concentrations of all mineral elements were significantly lower
than the 20-week-old plantlets from tissue culture. Therefore, the seedlings of D. moniliforme and D.
tosaense from in vitro culture are unsuitable for use as Chinese medicine due to high mineral contents;
however, these plantlets can be used after an ex vitro acclimation in the mixture of sphagnum moss and
tree fern under greenhouse conditions for one year.

Key words: Dendrobium moniliforme, D. tosaense, Culture media, Mineral contents.
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