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Absttsct

Chaicoal adsorbed fraction of methanolic extracts of Mesembryanthemum forskahlei and
M. crystellinum leaves contained inhibitors of root and hypocotyl growth of lettuce. Gibberellic acid-
induced growth of root and hypocotyl was also inhibited by the crude inhibitor extract. The presence
of high concentration of Gibberellic acid (10 ppm) not only neutralized the growth inhibiting activity
of the inhibitor (s} from the two species but also gave higher growth promotion of the hypocotyl as
compared to water control. Paper chromatographic seperation of the crude extracts of the two species
of Mesembryanthemum leaves revealed the presence of two distinct inhibitory zones (Inhibitor-A and
[nhibitorBB). These two inhibitors from both the species were found to resist high temperatures
(50 - 807C).

Introduction

Mesembryanthemum crystallinum and other species of the family Mesembryan-
themaceae grow luxuriantly in high salt conditions. Willert ef al (1976} reported that
mature leaves of M. crystallinum showed Crassulancean acid metabolism (CAM) after 37
days of growth in saline condition. They concluded that salt-treated, CAM-exibiting
Mesembryanthemum plants are under environmental (NaCl) control.

Two species of Mesembryanthemum ie. M. forskahlei and M. crystallinum were
found to grow luxuriantly in saline soil of Benghazi, Libya. Preliminary anatomical study
of these plants revealed the presence of abundant of salt crystals in the leaves and stems
of both the species. This communication gives an account of the level and nature of
growth inhibiting substances in the leaves of Mesembryanthemum species growing in
saline soil.

Materials and Methods
Mature leaves of M. forskahlei Hochst., and M. crystallinum L. covered with glit-

tering, water-filled papillas on both surfaces of the leaves were collected randomly from
El Litham area (about 8 kilometers from Benghazi City centre, Libya). The leaves were
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brought to the laboratory in seperate polythene bags, washed throughly several times
with tap water, and used immediately for the extraction and estimation of growth inhibi-
tors. For the extraction of growth inhibitors, 650 g of mature leaves were selected
randomly and sliced to about 1cm pieces and extracted with three changes of absolute
methanol at 5°C for 48 hr giving a total of 3.5 litres of extract. After filteration, 300 ml
of distilled water was added and the volume reduced to water phase in a forced-air oven
maintained at 40°C. Active charcoal (1g/10 g fresh tissue) was added to the water frac-
tion, shaken and filtered. The charcoal residue was washed with 200 mi of acetone each
time with three changes of acetone. The pooled acetone extracts were reduced to dry-
ness at 35°C and redissolved in 26 ml of ethanol. This crude inhibitor extract was sub-
jected to lettuce hypocotyl and root growth test before and after seperating the extract
through paper chromatography.

For testing the crude inhibitor extract, volumes of ethanol equivalent to 10 g
fresh weight of the leaves were applied on two disc of Whatman paper No 5 kept in 9 em
Petri dishes. Ethanol was evaporated with a hair dryer and 3.0 ml of distilled water with
or without GA, init were added. Alter standing for 24 hr at room temperature (22 *
290), ten 24 hr dark-germinated seeds of Lactuca sativa (cv. Great Lakes) were trans-
ferred. Length of roots and hypocotyls were measured after 3 days of further growth in
the dark. The crude inhibitor extracts were streaked on 15 cm wide strips of Whatman
paper No 1 and developed at 22 * 2°C by descending chromatography employing the sol-
vent n-butanol-acetic acid-water (4 : 1 : 5 V/V, upper layer). Paper corresponding to
each Ri zone was excised and placed in 9 cm Petri dishes together with two discs of What-
man paper No 5, 3 mi of distilled water was added to every dish and left for 24 hr at
room temperature. The effect upon the growth of lettuce scedlings was studied as descri-
bed for the crude extract. !

To study the effect of high temperatures on the activity of growth inhibiting
zones, paper chromatograms containing the inhibitors were cut into small pieces and
extracted with 80% ethanol for 24 hr at 5°C with occasional shaking. After filieration,
alcohol was removed at 40°C and the aqueous fraction diluted with distilled water to
obtain | mi/ 5 g fresh tissue. Test tubes containing 3 ml of these extracts were held at
22, 50, 70, 80°C for exactly 20 minutes and brought immediately to room temperature
by plunging the tubes in cold water for few minutes. These exiracts were then subjected
to root and hypocotyl growth test as described above.

Results and Discussion

The charcoal adsorbed fraction of the methanolic extracts of M. forskahlei
Hochst, and M. erysiallinum 1. leaves contained compound (s) inhibitory fo'root and hy-
pocotyl growth of lettuce (Lactuca sativa L. cv. Greal Lakes) in complete darkness
(Table 1). 1 and 10 ppm GAy~induced growth of the root and hypocotyl of lettuce was
also inhibited considerably by the crude extract. However the presence of high concen-
tration of GA, (10 ppm) not only neutralized the growth-inhibiting activity of the inhi-
bitor (s} from the two species bui alsc gave higher growth promotion of the hypocotyls.
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Root growth inhibition was also reverted by GA; but 10 a lesser extent than that of the
hypocotyls. Similar to the results presented in Table |, increasing concentration of GA,
(0.01 — 10 ppm) were found to increase significantly the root length of dark and light-
grown seedlings of lettuce and Amaranthus caudatus (Unpublished results). Promotion of
root {ormation by GA; in a number of regeneration systems have been reported by Nanda
ef al (1072), Ericksen (1971), Varga & Humphries {1974}, Kochba et a/ (1974), Hansen
(1975, 1976) and Coleman & Greyson {(1977).

When the crude inhibitory extracts were subjected to paper chromatographic
seperation in n-butanol-acetic acid-water (4 : 1: 5 v/v, upper layer), the inhibitbry zones
of root and hypocotyl growth of lettuce present in M. forskahlei was found at Rf 0.0 =
0.2 (Inhibitor-A) and 0.8 ~ .0 (Inhibitor-B) and in M. crystallinum at Rf 0.0 ~ 0.2
(Inhibitor-A) and 0.4 ~ 1.0 (Inhibitor-B) as shown in Fig. |.
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Fig. 1 Histograms of charcoal adsorbed fraction of M. forskahlei (A} and M. crystallinum (B)
leaves chromatographed on Whatman paper No: 1 and developed in the solvent n-butanolacetic acid-
water (4 : 1 ;5 v/v, upper layer). Dark areas are significantly different (P 0.05) from the control.
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TABLE 2. Effect of high temperatures on the activity of growth inhibitors (A and B) isolated from
the leaves of Mesembryvanthemum species. t, Standard errox of mean,
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(Rf 0.0-0.2 (Rf 0.4-1.0
22 - 22.4 25.4 224 25.4
(Control) + 0.83 v 116 + 0.83 t 1.16
22 + 12.5 7.2 + 16.3 24.3
¢ 131 ¢ 0.36 ¢+ 1.00 . 0.82

3: 50 + 13.1 8.1 + 17.1 29.1

B + 1.43 L 0.39 L 132 + 1.98

3

= 70 13.0 8.6 + 16.3 24.8

. 0.86 + 0.50 . 0.98 . 0.86
80 + 12.0 8.6 + 16.9 23.0
+ 0.73 + 0.48 t 1.26 + 1.60
(Rf 0.0-0.2) (Rf 0.8-1.0)
22 + 15.8 12.8 + 19.0 20.3
< 6.65 0.49 0.73 0.59
=
£ 50 + 176 12.2 + 18.1 21.1
3
Z 0.89 0.69 0.51 0.31
- 70 + 14.0 113 + 17.7 23.1
0.80 0.72 0.98 1.26
80 + 15.0 11.2 + 16.9 2016
0.95 1.21 0.59 0.86

Effect of high temperatures on the activity of growth retardants from both the
species of Mesembryanthemum was also investigated. The result presented in Table -2
indicated that the activity of Inhibitor-A and B of both the species on root and hypo-
cotyl growth of lettuce remained unaltered at high temperatures (50 - 80°C) as com-
pared to the inhibitors kept at room temperature (22°C). Similar temperature-resistant
growlh inhibitor (Inhibitor-A} has been reported earlier in the mature leaves of Suneda
fructicosa growing in saline soil (Khizar & Khan, 1977).
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