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Khat [Catha edulis (Vahl) Forssk. ex Endl.,
Celastraceae] is a perennial shrub or small
tree that grows wild and is cultivated in cer-
tain regions of the Middle East and eastern
Africa. The leaves are commonly chewed
while fresh to alleviate hunger and to pro-
duce stimulating effects, but habitual use is
often associated with social and medical
problems (Shadan and. Shellard, 1962). Be-
cause khat may have other pharmacological
properties (Al-Meshal et al., 1986; Nordal,
1980), there is a need to provide reliable and
uniform plant material for further studies on
secondary plant products. This report de-
scribes in vitro propagation of khat.

In a preliminary study, eight shoot tips
obtained from the new growth of a green-
house-rooted cutting were used as explants.
Shoot tips (5-7 mm) were surface-sterilized
by soaking in a 20% (v/v) NaOCl solution
with a drop of Tween 80 for 5 min and rinsed
three times in sterile distilled water. Explants
were cultured initially on a medium contain-
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Table 1. Effect of BA and IAA on multiple-shoot fo
of Catha edulis (10 cultures per treatment) after 
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ing the inorganic salts of Murashige and Skoog
(1962), B5 vitamins (Gamborg et al., 1968),
and the following (in mg·liter-1): glycine,
2.0; sucrose, 30,000; meso-inositol, 100; N-
(phenylmethyl)-1H-purin-6-amine(BA),3.0;
1H-indole-3-acetic acid (IAA), 0.3; and Bacto
agar, 8000 at pH 5.7 ± 0.1. After auto-
claving, 25 ml of medium were dispensed in
25 × 150-mm culture tubes. Cultures ‘were
maintained at 23C with an 18-h photoperiod
of 22.5 µmol·s -1·m-2 provided by cool-white
fluorescent lamps.

After 8 weeks on the above medium, the
explants proliferated clusters of shoot buds
that averaged 15 x 15 mm/cluster. Upon
transfer to media with various concentrations
of BA and IAA, the bud clusters either de-
veloped into shoots of variable lengths or
consistently proliferated more buds on me-
dium with BA at 3.0 mg·liter-1 and IAA at
0.3 mg·liter-1.

To determine the optimum concentrations
of BA and IAA for multiple-shoot formation
and growth from shoot-tip explants, rather
than bud clusters, the experiment was re-
peated with terminal shoot tips (5 mm long)
isolated from shoots formed in vitro in the
previous experiment. Shoot tips were recul-
tured on the same basal medium used pre-
viously with BA at 0, 0.3, 1.0, or 3.0
mg·liter -1 in factorial combination with IAA
at 0, 0.3, or 3.0 mg·liter-1, with 10 repli-
cations per treatment in a completely random
rmation and rooting in recultured shoot-tip explants
8 weeks.

duced multiple shoots.
oots, since only shoots ≥ 5 mm were recorded.
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design.
In the absence of BA, IAA at both con-

centrations tested promoted shoot elongation
and rooting, with very little or no formation
of multiple shoots (Table 1). When BA was
included in the medium, the explants either
transformed into clusters of multiple buds
(≤ 2 mm), with the percentage decreasing as
BA level was increased, or formed multiple
shoots (≥ 5 mm) in the presence of MA. The
greatest number of shoots (≥ 5 mm) was ob-
tained with BA at 0.3 mg·liter-1 plus IAA
at 0.3 or 3.0 mg·liter-1, which elicited 100%
multiple shoot formation (Table 1). The ef-
fect of BA and IAA, as well as the BA ×
MA interaction on the number of shoots ≈ 5
mm, was highly significant (Table 2). Re-
placement of BA with either N-(3-methyl-2-
butenyl)-1EI-purin-6-amine (2iP) or N-(2-
furanylmethyl)-1H-purin-6-aqine (kinetin)
at 0.3 or 3.0 mg·liter-1 in the presence of
IAA at 0.3 mg·liter-1 did not enhance mul-
tiple-shoot formation (data not presented).

Root development was promoted by IAA
and inhibited by BA (Table 1). At least 30%
of rooted plantlets were acclimatized and es-
tablished in soil in the greenhouse. A large
portion of the plantlets was used in phar-
macological studies before transfer to soil.
(Elhag et al., 1990). Our results demonstrate
successful micropropagation of khat.
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Table 2. Analysis of variance for number of shoots
≥ 5 mm formed in vitro per shoot-tip explant.

Source of Sum of Mean F
variation df sauares square value

BA 3 1034.5 344.8 66.3***
1.4’4 2 245 .2  122 .6  38 .6***
BA X IAA 6 1036.8 172.8 54.4***
Error 108 343.0 3.2 ---
***Significance at P = 0.001.
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