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chlorina, vespectively. The results are explamned ac-
cordingly in figure 1. The results clearly indicate that
tndependent single recessive genes are responsible for
albina and chlorina lethal chlorophyll mutations. Our
resuits agree with similar results earher obtamed with
six lethal chlorophyll mutations in pear! millet® and
two non-lethal chlorophyll mutations in soybeans and
pearl millet.?*
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CALLUS cultures of legumes generally require organic
supplements® for profuse growth and, sometimes,
bean seed extract?, or glutamine® for growth and
maintenance. Growth regulator combination with
sugar concentrations is reported to determine bud and
root regeneration from callus cultures*, and absence
of reduced nitrogen favours root regeneration while
the presence favours embryo regeneration®. The pre-
sent study reports the promotory effect of glutamine, a
source of reduced mtrogen, on root regeneration from
callus cultures of mungbean (Vigna radiata L.
Wilczek).

Mungbean calli were initiated from shoot explants
from 3-day old seedlings on B, medium® contain-
ing 0.1 uyg ml~! kinetin and 0.5 zg ml~*2,4-D. The
calli were transferred to B, medium containing 0.05
and 0.1 ug ml™'2,4-D, 0.01 and 0.1 yg ml™ ! kinetin
and 0, 0.5, 1, 2 and 4 g 1 7! glutamine in all possible
combinations. Fresh and dry weights of calli, and the
number of roots regenerated were recorded after 30
and 40 days, respectively, Data were analyzed accord-

ing to the completely randomized design and means
were compared using Cp’.

Glutamune significantly promoted fresh and dry
weights of mungbean call;; interaction of glutamine
with kinetin and or 2,4-D was signtficant, The pro-
motory effect of glutamine was more pronounced at
0.1 ug mi™* each of 2,4-D and kinetin. The glutamine
containing media showed 17-77 9, more fresh and dry
weights (table 1). A similar result has been reported in
soybean®. Generally amino acids are inhibitory to the
growth of cailus and cell cultures in the presence of
nitrate and ammomum salts®. But glutamine en-
hanced caltus growth in mungbean in the presence of
nitrate and ammonium salts of B, medium. In fact,
calli of Cagjanus cajan require glutamine for mainten-
ance on B, medium?,

The presence of giutamine in By medium at low 2 4-
D and kinetin concentrations promoted root regener-
ation; the promotory effect was evident particularly at
I.2 and 4g 17" glutamine (table 1). These observa-
tions do not agree with those of Halperin®, who
reported that reduced nitrogen in the form of am-
monium chlonde or amino acids including glutamine

Table 1. Effect of glutamine on callus fresh and dry weights of,
and roof regeneration from mungbean calli. Each value is mean
of six replicates.

il

Number
Growth regulator Fresh  Dry of roots/
(ug mt™1) Glutamine weight weight culture
24-D Kinetin  (gi™ 1) (mg)  (mg) tube
0.05 0.01 0 8896 B7.8 2.3
0.5 1189.6 1120 2.7
10 12950 1246 35
2.0 1307.8 126.6 6.1
4.0 1361.2 1314 7.3
0.05 0.1 0 904.8 89.0 1.5
0.5 1389.4 1340 2.7
1.0 1429.2 1424 60
2.0 1478.9 1446 100
40 1599.2 14856 6.3
0.1 0.01 0 8771.0 840 2.5
0.5 12344 1204 2.7
10 1289.0 126.0 8.0
20 1357.6 131.0 7.6
4.0 13708 1336 7.0
0.1 0.1 0 11584 117.0 1.7
0.5 1436 6 1374 33
1.0 1537.0 150.6 5.5
2.0 15581 1516 8.7
4.0 16672 1630 6.7
¢ (P = 0.05) 108 2 9.1 0.5
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suppressed rhizogenesis and promoted embryogenesis
in carrot (Daucus carota L)) cells in vitro. The con-
centration of reduced nitrogen (30 mM) used by
Halperin® was higher than those used in the present
study (4.38 g 17 as compared to up to 4 g 1!
glutamine in the present study) but this difference
appears 10 be rather small to account for the dif-
ferences in the findings of the two studies. Another
possible explanation may be that different species may

respond differently reduce to nitrogen in the culture
medium.
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THE unique property of the herbicidal chemical, 3-
amino 1,2.4 triazole (AT} selectively degrading chloro-
plasts in green plant cells is reported! ™% At higher
(lethal) concentrations, both mesophyll and guard cell
chloroplasts of the treated leaves are destroyed. When
applied in sublethal concentrations to growing buds it
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prevents chloroplast development and the leaves pro-
duced after this chemical treatment turn white. The
whitened leaves when examined showed all the meso-
phyll cells devoid of chloroplasts. Among the mesophyll
cell chloroplasts, those in the cells adjoining to the
stomatal openings were the last to be degraded.
Nevertheless, the chloroplasts of the stomatal guard
cells were fully green, intact, functional and appeared
to be least affected by the chemical treatment. The
stomata in the whitened area were found to open
during day and close at night just like those of normal
untreated leaves. Their stomatal pore in the open
condition was in no case smaller indicating that their
guard cell chloroplasts were neither defunct nor
stuggish. Further, examination of AT treated whitened
arcas of leaves from several plants, both dicot and
monocot showed similar results.

The striking conservation of the guard cell chloro-
plasts of the AT treated leaves in contrast with the
complete degradation of their mesophyll counterparts
is interesting and a consideration of how the guard cell
chloroplasts survive longer even under the toxic action
of the chemical would be profitable because it has
implications for the understanding of cellular aging
and stomatal function. Longevity of guard cell chloro-
plasts in senescing leaves where the mesophylt chloro-
plasts get degraded and defunct® is a case comparable
to the present observations after AT treatment.
Accumulation of toxic waste materials in cells either
by the absorption of an externally applied chemical as
in the present case or by their formation inside the
tissues on account of degenerative processes during
senescence could be one of the important ultimate
reasons for chloroplast degradation. In the guard cells
of the stomatal opening such accumulation of toxic
materials is prevented by their immediate removal
through oxidation or detoxification due to sufficient
aeration since the guard cells are most exposed to or
are in immediate contact with fresh air. On the other
hand, in the case of mesophyll chloroplasts as they are
situated away from the stomatal opening and thus
lacking in suflicient ventilation, immediate removal of
toxic materials through oxidation naturally is not
possible, This should account for the survival and
longevity of guard cell chloroplasts in both AT treated
(igures 1 and 2) and senescing leaves.

The fact that at lethal concentrations AT degrades
both mesophyll and guard cell chloroplasts alike
shows that both mesophyll and guard cells are per-
meable to AT, This aspect of differential permeabulity
of mesophyll and guard cells to AT though not
extensively verified with higher plant cells, experi-



