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Abstract
Butrat, P. and Wangmuang, A.
Development of strobilus, seed and embryo of Phak Miang. [Gnetum gnemon (Linn.)

var. tenerum Markgr.]
Songklanakarin J. Sci. Technol., 2004, 26(2) : 153-165

The developmental studies of strobilus, seeds and embryos of Phak Miang [Gretum gnemon (Linn.)
var. tenerum Markgr.] were conducted in Amphoe Thai-Muang of Phangnga Province, between November
2000 and October 2001 by sampling random specimens from 60 five-year old grafting plants. The results
showed that the microsporangiate strobilus were completely developed from within 45 - 49 days, and the egg
cells were not formed in the ovule. The complete development of the megasporangiate strobilus was accom-
plished within 49 - 56 days. In the ovule, meiosis of the megaspore mother cells produce free nuclei or cells
without wall formation and developed into the female gametophyte and some of these cells acted as eggs.
Then the female gametophyte developed an embryo-nourishing tissues without forming the embryo in the
seeds. Development of the embryo appeared at the fourth month, the seed germinated and the seedling
has two cotyledons at the seventh month after seed cultivation.
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Table 1. Average stobilus size of Gnetum gnemon (Linn.) var. tenerum Markgr. 1 — 56 days.
The mean values were averaged from 6 strobili.

average strobilus size

age (day) male strobilus female strobilus
length (cm.) +SD width (cm.) +SD length (cm.) +SD width (cm.) +SD
1 0.14 0.00 0.10 0.00 0.10 0.00 0.10 0.00
0.34 0.05 0.16 0.05 0.48 0.04 0.20 0.00
14 0.56 0.08 0.22 0.04 0.74 0.05 0.20 0.00
21 0.96 0.08 0.24 0.05 1.14 0.05 0.24 0.05
28 1.46 0.08 0.28 0.04 1.44 0.05 0.32 0.04
35 2.02 0.04 0.32 0.04 2.38 0.13 0.40 0.07
42 2.80 0.07 0.36 0.05 3.14 0.08 0.42 0.04
49 3.50 0.07 0.40 0.01 3.44 0.08 0.50 0.07
56 3.98 0.14 0.42 0.04 3.76 0.05 0.54 0.05
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Figure 1. Development of compound microsporangiate strobilus of Gnetum gnemon (Linn.) var.
tenerum Markgr. at 14 - 42 days.
A : 14 days, compound microsporangiate strobilus (I - s)(x 100). B : 14 days, microsporangiate primordia
and megasporangiate primordia (x 200) C : 28 days, showing nonfunctional ovule and microsporangium
(x 100) D : Portion of a compound microsporangiate strobilus at 42 days, showing nonfunctional ovule and
microsporangium.
(bm = basal meristem of axillary complex, brt = bracteole, 1-s = longitudinal section, me.pr = megasporangiate
primordia, me.sb = megasporangiate strobilus, mi.pr = microsporangiate primordia, = mi.sb = microsporangiate
strobilus, mi.sp = microsporangium, nf. ovu = nonfunctional ovule, per = perianth)
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Figure 2. Microsporangiate strobilus of Grnetum gnemon (Linn.) var. tenerum Markgr. at 49 - 56 days.
A : Portion of anthesis microsporangiate strobilus at 49 days. B : 49 days, mature microsporangium (I - s)
showing pollen grains (x 200) C : 49 days, nonfunctional ovule (I - s) (x 200) D : 49 days, anthesis
microsporangiate strobilus (I - s) (x 40) E : 56 days, withered microsporangiate strobilus

(brt = bracteole, hr = hair,
tissue, nc = nucellus,
grain, spg = sporangium,
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in.int = inner integument,
nf.ovu = nonfunctional ovule,
spp = microsporangiophore)

1-s = longitudinal section, me.t = megasporogenous
o.int = outer integument, per = perianth, pol = pollen
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Voaudedalune uaeiimas laaRuegIngIzring
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Figure 3. Development anatomy of compound megasporangiate strobilus and female gametophyte
of Gnetum gnemon (Linn.) var. tenerum Markgr. at 14 - 42 days.
A: 14 days, megasporangiate primordia (I - s)(x 200) B : 21 days, megasporangiate strobilus (I - s) (x 40)
C: 28 days, young ovule (1 - s)(x 100) D : 35 days, central part of the nucellus showing megaspore (tetraspore)
(x 400) E: 42 days, young ovule (1 - s) showing the young female gametophyte (x 200)

(brt = bracteole, fe.gm = female gametophyte, hr = hair,

in.int = inner integument, 1-s = longitudinal section,

me = megaspore, me.pr = megasporangiate primordia, me.t = megasporogenous tissue, nc = nucellus, ovu.pr =

ovule primordia, per = perianth)
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Figure 4. Development of ovule and seed of Gnetum gnemon (Linn.) var. tenerum Markgr. at
49 - 120 days.
A : 49 days, ovule (1 - s) showing the young female gametophyte (x 40) B : 56 days (left), mature ovule
C: 56 days, matureovule (1-5)(x40) D: 63 days, young seed (1 -s) showing the young female gametophyte
(x40) E: 84 days (right), megasporangiate strobilus with young seed F: 105 days, female gametophyte in
mature seed (I - s) (x 40) G, H : 120 days, ripe seed of G. gnemon Linn. var. tenerum Markgr. and 1 - s
showing female gametophyte (x 40)
(em. s = embryo sac, fe.gm = female gametophyte, in.int = inner integument, i.sc = idioblastic sclereid, 1-s =
longitudinal section, me.sp = megasporangium, mp.t = micropylar tube, nc = nucellus, o.int = outer integument,
pol.ch = pollen chamber, sc = sclereid)
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Figure 5. Development of embryo of Gnetum gnemon (Linn.) var. tenerum Markgr. after
seed cultivation.
A: 1 month, embryo sac (x 40) B : 2 months, proembryo in embryo sac (x 40) C, D : 4 months, young
embryo (x 40) E, F: 5 months, young embryo (x 40) G: 7 months, seed germination (x 40) H, I : seedling

(cot = cotyledon, em = embryo,

radicle, ssp = suspensor, y.em = young embryo)
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Table 2. Average seed size of Gnetum gnemon (Linn.) var. tenerum Markgr.
49 — 120 days. The mean values were averaged from 9 seeds.

average seed size

age (day)

length (cm.) +SD  width (cm.) +SD  weight (g.) +SD

49 0.24 0.05 0.20 0.04 0.016 0.00
56 0.44 0.05 0.26 0.05 0.018 0.00
63 0.50 0.07 0.30 0.00 0.026 0.00
70 0.94 0.11 0.56 0.05 0.14 0.05
77 1.14 0.11 0.62 0.04 0.24 0.05
84 1.26 0.13 0.70 0.00 0.34 0.05
91 1.42 0.13 0.80 0.07 0.48 0.10
105 1.72 0.04 1.12 0.04 1.32 0.08
112 1.80 0.07 1.16 0.05 1.66 0.11
120 2.08 0.04 1.24 0.05 1.92 0.10
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