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Abstract
Noochum, P. and Te-chato, S.
Factors affecting proliferation and elongation of shoots of Phak Liang

(Gnetum gnemon Linn.) through tissue culture technique
Songklanakarin J. Sci. Technol., 2003, 25(5) : 565-575

The tissue culture of Phak Liang (Gnefum gnemon Linn.) was investigated for micropropagation.
The types of explant, culture media, types and concentrations of plant growth regulators, orientation of
explant and section of explant were tested for their efficacy in inducing and proliferating shoot buds. The
elongation of shoots and root induction was also studied. Young leaves gave the highest number of shoot buds
when they were cultured in Murashige and Skoog (MS) medium supplemented with 0.25 mg/l IBA and 1.53
mg/l BA. The medium supplemented with 0.25 mg/l thidiazuron (TDZ) alone provided the best result on
multiple shoot bud induction both in percentage of explant forming shoots and number of shoot buds per
explant. The percentage of explant forming shoot buds and number of shoot buds obtained from leaves were
90% and 26.50 shoot buds, while those from stems were 96.25% and 23.00 shoot buds, respectively. One
hundred percent friable callus was induced from stem explant in the same medium supplemented with 1.0
mg/1 2,4-dichlorophenoxyacetic acid (2,4-D) after 2 months of culture. Culturing whole leaf in the position of
dorsal contact with medium gave the best multiple shoot bud formation of 92% and 23.00 shoot buds/ex-
plant. Cutting stem into half and culturing in horizontal position gave the best multiple shoot bud formation
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of 96% and 23.00 shoot buds/explant after culture for 2 months. The best elongation of shoot buds (2.54
shoots) derived from cultured leaves was induced in the liquid medium. While stem-derived shoot buds
(3.45 shoots) was induced in the solid medium of the same medium components. However, root could not be
induced from elongated shoots.
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Table 1. Shoot bud formation from culturing various types
of explant on various culture media supplemented
with 0.25 mg/l IBA and 1.53 mg/l BA for 6 weeks.

Explant Culture media Average
SH WPM MS
Leaf 31.75bc 20.00c 81.25ab 45.00B
(16.25ab) (12.25b)  (20.24a) (16.25A)
Shoot tip 100.00a 91.66a 100.00a 97.22A
(3.56d) (6.25cd)  (5.00cd) (4.93B)
Stem 65.00abc 42.50abc  75.00abc 60.83AB
(10.75bc) (3.754d) (19.70a) (11.4A)
Average 65.58A 51.38A 85.42A
(10.19B) (7.42C)  (14.98A)

Means having the same small letters within treatment combination
showed no significant different by DMRT
Means having the same capital letters within factors showed no

significant different by DMRT

The numbers in parenthesis show the number of shoot bud formation

per resulting explant
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Table 2. Effect of BA and TDZ containing MS medium on shoot bud formation

after culture for 8 weeks.

Explant Plant growth  Concentration %Explant forming  Number of
regulator (mg/1) shoot bud shoot bud

Leaf BA 0.5 50.00c 21.75b

1.0 81.25a 25.75a

2.0 26.25d 17.25b

TDZ 0.25 90.00a 26.50a

0.5 86.25a 18.00b

0.75 52.50c 19.75b

Stem BA 0.5 50.70c 2.50d

1.0 93.25a 9.75¢

2.0 15.25¢ 3.50d

TDZ 0.25 96.25a 23.00a

0.5 71.75b 19.25b

0.75 97.25a 17.00b

Means not sharing common letter within column differ significantly by DMRT

ANV “NA 9191T BAZANFHAITINUITIY

LWOANHIBNENANTT S1LHALAENIIAALLN b
o % ) 1 al = Qs 1 2

wazdduaanidu w9 Wisudsuiunsid Heuna
X & - o o o ¢ & &
TAENITHANZLRLNNI WUIEH a Ul oS Tud
aeansINLene 93.22% aninlu (73.44%) (Table 5)
agalsfiann luliauuageaads 18.87 alwaa
e a . o X Taoa,
Jnaan (15.5 ensaa) HSUM LRI bl

Wadldudnzaasin 3 A 92.5% j09adN1fe 3u u

na1vly (87.50%) Folaiuand1eiunte Aa Hwos
Weiuiuinangondi 519 ageadauSmsurwly
ezt *unansly WeRasanmsmnziassdndu wuin
8931113 31901800 lILANANAUNIY DRTERINNHNEN
wazlairn@n adnelsfandnuiuangendt 3199 nddn
H1@n (23.00 aeen) snanlalrndn (8.00 anaa) fiv
3 ¥

Table 3. Effect of 2,4-D and NAA supplemented MS medium on callus
formation from leaf and stem explant after culture for 8 weeks.

Explant  Plant growth regulator (mg/l) Explant forming Type of callus
2,4-D NAA callus (% +SD)
Leaf 0.5 - 0 -
1.0 - 0 -
- 0.5 0 -
- 1.0 0 -
Stem 0.5 - 25.01+10.83 Friable
1.0 - 100.00+0.00 Friable
- 0.5 0 -
- 1.0 0 -

SD = Standard deviation
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Table 4. Effect of explant position on shoot bud formation after culture in MS medium
supplemented with 0.25 mg/l TDZ for 2 months.

Explant position

% Explant forming shoot bud+SD  Number of shoot bud+SD

Leaf
Dorsal contact medium 80.34+18.25 18.63+3.59
Ventral contact medium 87.50+10.34 26.50+5.04
Stem
Horizontal placement 93.33+5.53 8.34+1.59
Vertical placement 90.20+8.42 8.00+2.14

SD = Standard deviation
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Table 5. Effect of wounding applied to explants on shoot bud formation after culture
in MS medium supplemented with 0.25 mg/l TDZ for 2 months.

Explant Wounding 9% Explant forming shoot bud  Number of shoot bud
Leaf Proximal 61.25b 14.25b

Middle 87.50a 26.50a

Distal 52.50b 11.75¢cb

Whole leaf 92.50a 23.00a
Average 73.44 18.87
Stem Whole stem 90.20a 8.00c

Half stem 96.25a 23.00a
Average 93.22 15.50

Means not sharing common letter within column differ significantly by DMRT
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Table 6. Effect of types of TDZ containing MS medium on multiplication and
elongation of shoot buds after culture for 3 months.

Type of culture Concentration of TDZ Number of shoot bud Number of elongate
medium (mg/) (xSD) shoot (£SD)
Solid 0.25 29.85+3.12 2.14+1.20

0.50 25.33+4.13 1.40+0.54
Liquid 0.25 29.59+4.32 2.14+0.62

0.50 26.42+5.43 2.01+0.45
Solid follow liquid* 0.25 90.45+20.42 2.54+0.56

0.50 89.54+19.53 2.42+0.34

* Culture on solid medium for two months follow by transferring to culture in liquid medium for

further one month
SD = Standard deviation
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Figure 1. Direct shoot bud formation from cultured leaf (A), meristematic nodule formation
from cultured half stem segment (B), proliferation and elongation of shoots on
solid medium(C) and liquid medium (D).
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