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ABSTRACT 

Anthers of Albizzia lebbeck on B 5 medium (BM) implanted on B 5 nutrient medium (BM: Gamborg et 
supplementedw~ine-e--~2 n~g/l) and 2, 4-D al. 1968), supplemented with kinetin or 2,4- 
(0.5 ng/l) showed callus initiation from dichlorophenoxyacetic acid (2,4-D). To avoid 
microspores. Differentiation of embryoids and browning, polyvinylpyrrolidone (PVP) or 
shoots was obtained on BM + HAP (i mg/l) + IAA polyvinylpolypyrrolidone (PVPP) was added to 
(0.5 mg/l) and of roots on BM. Root tip some of the media. For all experiments, a 
squashes of the regenerated plantlets showed minimum of 12 cultures were raised per 
the haploid chromosome number (n=13), treatment, each containing about 50-80 anthers 
confirming the microspore origin of the per culture. Other cultural conditions were 
regenerants, similar to those described earlier (Gharyal et 

al. 1983). 
INTRODUCTION 

Since the first report on induction of haploids 
in Datura innoxia through aseptic culture of 
anthers (Guha and Maheshwari 1964), this method 
has become a standard procedure for obtaining 
haploid plantlets in many angiosperms (see 
Maheshwari et al. 1982). This technique is of 
special relevance for tree improvement because 
it can help circumvent the lengthy period 
required to produce a homozygous line by 
continuous inbreeding (Bonga 1977). In 
continuation of our earlier research (Gharyal 
and Maheshwari 1981, 1983), on tissue 
differentiation in Albizzia lebbeck, known also 
as the "East Indian Walnut", we report on the 
induction of haploid plantlets in anther 
cultures of this important leguminous tree. 

MATERIAL AND METHODS 

Flower buds were collected from a tree growing 
at the University Campus in Delhi. Anthers 
from 0.6 to 0.7 cm long flower buds were 
e~oloyed and in these the microspore 
development ranged from the late uninucleate to 
the early bicelled stage. In this plant 
species, the pollen are released in masullae 
each of which comprises an aggregate of 16 
pollen grains (Fig. IA). 

RESULTS AND DISCUSSION 

Anthers cultured on the BM medium senesced 
within 2 weeks without any apparent change. 
Addition of kinetin (0.5, 1.0, 2.0 and 4.0 
rag/l) or 2,4-D (0.i, 0.5, 1.0 and 2.0 rag/l) 
resulted in delayed senescence but without any 
indication of microspore division. However, in 
the combined presence of kinetin (2 ~g/l) and 
2,4-D (0.5 rag/l) callus masses emerged from 
about 20% of the anthers (Fig. IB). PVP or 
PVPP, when added together with the hormones at 
1,2,4,8 and i0 g/l, did not inhibit browning 
totally, but delayed it temporarily by about 15 
days. PVP also inhibited callusing though PVPP 
had no such effect. On subculture of young 
callus masses to BM abundant root production 
occurred (Fig. ID) and on medium supplemented 
with BAP (i rag/l) + IAA (0.5 rag/l), shoot buds 
could also be initiated. On the former medium 
almost 60% of the callus cultures developed 
shoot buds, whereas on the latter medium such 
response could be observed in everY culture. 
Frequently, embrYoids were also observed 
arising from the callus (Fig. IE). Despite the 
abundance of shoot buds, well developed shoots 
were rare, but at least two plantlets could be 
produced upon transfer of shoots (Fig. IF) to 
BM for root initiation. 

Anthers were dissected aseptically and The origin of callus could be traced to the 



Figure i. A-H A. A masulla, 
an aggregate of 16 pollen. X 
60. B. Emergence of callus 
masses from an anther cultured 
for 2 weeks on BM + Kinetin (2 
mg/l) + 2,4-D (0.5 mg/l). C. 
Multinucleate pollen from 
cultured anthers. X 630. D-F. 
Formation of roots, embryoids, 
and shoot, respectively, from 
callus masses on different 
media. G. Haploid karyotype 
(n=13) from root tip of a 
regenerated plantlet. X 1650. 
H. Idiotype of the same. 
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multinucle~te microspores (Fig IC) in the 
masullae. Root ~p squash nreparations from the 
regenerated plantlets snowed these to be 
haploid (n=13; Fig. G,H), thus confirming its 
microspore or~in. 

There are only a few reports of haploid 
plantlet production in the legumes, n~mely, 
Pisum sativum (Gupta 1976), Trifolium 
alex-andr1-~ (Mokhtarzadeh and Constantin 
1978), and Arachis hypogaea and A. villosa 
(Bajaj et al. 1981). In these instances, a 
direct response i.e. formation of pollen 
embryoids has been posslble only in Trifolium, 
whereas in the rest -- as in Albizzia lebbeck 
-- embryogenesis or organogenesis was observed 
only through a callus phase. Of these species 
only Albizzia is a tree. Another leguminous 
tree ~ a t e d  is Cassia siamea (Gharyal at 
al. 1983) where, unfortur~tely, ~fferentiation 
of the haploid callus was hampered by the quick 
browning of the callus tissue. In Albizzia, 
browning could be prevented by use of PVP. 
Earlier, PVP and PVPP have been employed with 
success in anther culture experiments and shown 
to promote pollen embryogenesis probably by 
adsorption of inhibitory compounds or phenol 
conplexes (Tyagi et al. 1981; Babbar and Gupta 
1982). 
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