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ABSTRACT

Protoplasts were isolated from callus, cotyledons, hypocotyls and leaves of cotton (Gossypium
hirsutum L. var. Coker 310) using different digestion media. Protoplast yield per gram of fresh mass of
leaves, callus cotyledons and hypocotyls was 22.2,5.5, 1.7 and 1.1 million respectively. Protoplasts were
most viable in basic medium in presence of thidiazuro 0.663 gm/l and 2, 4, 5-trichlorophenoxy acetic acid
7 mg/l. Hypocotyl and leaf-derived protoplasts formed microcolonies. Addition of CaCl, and glutamine
to the basic medium improved protoplast survival, and division of hypocotyl and leaf-derived protoplasts.
The growth conditions, such as the light and carbon source of donor plant were the important factors for

protoplast isolation and culture.
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INTRODUCTION

Reports on protoplast culture of cotton are
now meager, hot numerous though it is common to
obtain isolated protoplasts from tissues, callus,
cotyledons, hypocotyl, formation and regeneration
of normal plantlets reveal limited.

For protoplast cultures, 3 basic media are
used; MS media (Murashige and Shoog, 1962), B5
media (Gamborg et al., 1987) and K3 media (Kao
et al., 1974). For the first time, callus formation
was observed from the isolated protoplasts of main
stem callus of G. hirsutum (Saka et al., 1987).
Peeters (1994) reported that plantlets were obtained
from generated protoplast, which derived from
embryogenic suspension of cotton (G. hirsutum)
variety Coker 312 and Coker 210. The protoplasts
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wereisolated from embryogenic suspension, which
initiated from hypocotyl callus. Atlastitwas found
that usage of feeder layer was necessary to get
embryogeneic callus from protoplasts.

The objective of this research work was to
determine the source of effective cotton tissue that
produces high viable protoplast.

MATERIAL AND METHODS

Cotton protoplast used in this experiment
were from two types of staring material. The first
source of protoplasts was coming from cotton (G.
hirsutum) variety Coker 310 plantlets which
germinated in vitro. At the outset, cotton seeds
were surface sterilized for 30 minutes then
germinated on hormone-free (MS medium
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(Murashige and Skoog, 1962) and incubated at
25°C in 16 h. day light of 60 mol m2s! from
fluorescent lamp , 40 W Philips. After plantlet
developed, cotyledons, hypocotyls and young leaves
were used to produce protoplasts. The second
source of protoplasts was embryogenic callus, which
initiated from hypocotyl-derived callus on MS

medium without growth substance.

Protoplast Isolation

Protoplasts were isolated and selected from
plantlet cotyledons and hypocotyls of 10-14 day-
old seedling, young leaves of approximately 3
week-old plants and embryogenic callus of 2 week-
old. Plantmaterial were incubated on GSG medium
(Chuppeau et al., 1989) with digestion enzyme
(macerozyme R 10, 0.02%) at 22°C in dark for 16
h. To infiltrate the tissue with enzyme mixture,
staring material were chopped with scalpel in to
strip of 0.5-1.0 mm.

Protoplast purification

Protoplasts were separated from undigested
tissues by filtration through stainless steel sieves of
40 um for young leaves, 80 wm for cotyledon 140
um for hypocotyls and embryogenic callus. Then
centrifugation at 70 g was achieved for 6 minutes.
Pellet of protoplasts from centrifugation were
resuspened in 25 ml of washing solution of Chupeau
et al., (1989) and recentrifuged at 70 g for 6

minutes. The procedure was repeated twice for two
more times before plating. Protoplast number was
estimated by a Malassez glass.

Protoplast Culture

Protoplasts of 5.0x10%ml density were
cultured in a modified MS medium containing
KNO; 20 mg.I"! NH,NO 5 100 mg.I"! CaCl,H,0
420 mg.I'! MgS0,.7H,0 185 mg.I'! KH,PO, 20
mg.I"! microelement of Heller (1953) vitamin of
Morel and Wetmore (1951) sucrose 2% 2.,4,5-
Trichlorophenocy acetic acid 3 mg.1"! thidiazuron
0.663mg.I"l pH5.5. The protoplast were distributed
in 5 cm Petridishes (3 ml/plate), and incubated at
25°C in the dark.

RESULTS AND DISCUSSION

Protoplast Isolation

Efficiency of isolation depends on the age
of callus (Bhojhwani et al., 1977 :Finer and Smith,
1982). In this experiment, callus at the age of 14 -
18 days produced the best yield of protoplasts. For
the explants of plantlets germinated in vitro,
cotyledons and hypocotyls from 10 — 14 day-old
seedlings produced less protoplast yield than young
leaves of approximately 3 — 4 week-old.

Theexplants of cotton were important factor
affecting protoplast yield. Generally, young leaves
produced highest number of protoplasts (Table 1).

Table 1 Results of protoplast isolation from different explants.

Explant Age (days) Yield
106 protoplasts/g. fresh weight.
Callus 14 5.5
Cotyledons 10 1.7
hypocotyls 14 1.1
leaves 21 222
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The size of hypocotyl protoplasts were relatively
large, 40 - 100 pm in diameter. Young leaves
protoplasts were smaller in size, 10 - 30 um but
more uniform.

Protoplasts Culture

Protoplasts were most viable in basic
medium with thidiazuron at 0.633 mg.1"! and 2.4.5
~trichlorophenocy acetic acid at 7mg.I"!. Culwre
density was an important factor influencing
protoplast development (E. Firoozabady and de

Boer, 1986). The optimum culture density

discovered in vitro were 5 — 6 x 109 proto-
plast.ml-!, Generally, first division of protoplasts
of hypocotyls and young leaves occurred in 4-5
days and microcolonies (of 2-8 cells for hypocotyls
and 20— 30cells for young leaves) appeared within
2 weeks.

The protoplastculture efliciency of different
explants were showed in Table 2. Only hypocotyls
and young leaves derived protoplasts formed
microcolonies respectively of 2-8 cells (Figure 1)
and 20-30 cells (Figure 2). Callus and cotyledon
derived protoplasts entered only first division but

Figure 1 Microcolonies of hypocotyl-derived protoplast at 8 days afier culture.

Table 2 Protoplasts culture efficiency of different explants of G. hirsutrm.

Explant Protoplasts survival® Division Microcolonies
Callus +++ + -
Cotyledons + + s
hypocotyls in dark ++ 4 i
hypocotyls in light ++ +4+ e
leaves + -+ ¥

* 3 days after culture
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Figure 2 Microcolonies of leaf-derived protoplast at 45 days after culture,

survival of callus-derived protoplasts was superior,
Attempt to produce microcalli from this procedure
was not successlul, but we obtained microcolonies
from young leaves successfully for the first tine,

Two organic substances were used to
improve protoplast survival: adenosine and
glutamine. Adenosine at the rate 100 mg.I'! was
most effective but the glutamine at rate of 146
mg.1"! improved protoplast survival.

Results suggested that adding CaCl, in the
basic medium could improve the protoplast survival
for all explants. The optimal dose was mot
determined but results on hypocotyl and leave
protoplast showed that the rate up to 700 mg.1"!
improved protoplast survival.

Protoplast derived from hypocotyl exposed
in light gave more efficiency than cell division and
microcolony formation than in the dark.

A few numbers of large size cellular
microcolonies issued from culture of leaf-derived
protoplast is promising for improving the culture of
mesophyll protoplast by further experiment.
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