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Table 1. Noyrogen characienstics of sewage before apphicanon to soil,
sewage pond, and of sewage apphed soil

Habrtat Tolal-N* Ammonium-N* Nitrate-N*
Sewage before so1l application {(mg/l)
160 0 520 18

Sewage pond water (mg/1)

With vegetation {64 10 6 04

(Hypha and Lemna)

Without vegetation 57 318 01
Sewage mrnigated soll (mg N/1OO g oven dry soil)**

With vegetation 164 0 S8 16 1

(L vulgaris)

Withoul vegctation 157 0 72 24 4

*Determined by digestion and distiliation {Bremner?)
**So01l moisture status  55% (soill with vegetation) and 48% (501l
without vegelation) on oven dry basis after 2 h of irngation

Table I reveals that the raw sewage before land appli-
cation had more total N than ammonium-N and nitrate-
N, showing thereby the presence of stzeable amount of
nitrogen in organic form. The observations further
revealed that the nitrogen fractions [total N and inorga-
nic N (ammonium-N and nitrate-N)] of sewage pond
under the vegetation zone were relatively higher than of
those without vegetation, obviously due to the presence
of rhizosphere and its ammonifying activity. Secondly,
the nitrate-N was much less compared to ammonium-N
irrespective of the aquatic site, suggesting low rates of
nitrification due to the anaerobic nature of the system.
These patterns were in contrast to sewage-irrigated
terrestrial system where all the nitrogen fractions
(except total N) in crop-sown soil were lower than in the
so1l without vegetation because of uptake of nitrogen by
the crop. The nitrate-N concentration in soil was about
three times higher than the ammonium-N due to active
nitrification (aerobic process) in both the terrestrial sites
(Table 1).

The results of field measurements of ammonia loss
from the pond water and sewage-irrigated soil support-
ing vegetation and without vegetation are shown in
Table 2. It was significantly higher (x 2.8) in pond
water with macrophytes (7ypha and Lemna) compared
to the area without any macrophytes because of the
higher flood water ammonium-N concentration in the
former, resulting from the ammonifying activity of
rhizosphere microorganisms. Higher ammonium-N results
o more ammonia loss due to the direct relation of
flood water ammonium-N concentration to ammonia
losses>- @,

The amoount of ammonia loss and the nitrate N status
i the soil without any crop was 1.5 times higher than
the soil with crop. The latter site had faster rate of
mtrification due to the rhizosphere effect, hence less
level of steady state ammsonium-N, unlike the former site
(Table 1), thus leading to low N losses as ammonia
(Table 2), Likewise because of no crop uptake, the
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Table 2. Ammonia loss {mg ammomain? surface area basis) 1 sewage
pond and sewage-rrrigated so1l with and without vegeration in 5-days
mieasurement duning summer "9

Ammonia flux (mg/m? surface)

Habitat Per day* In 5 days
Sewage pond water

With vegetation 1132 (5%5) 564

{Typha and Lemna)

Without vegetation 40° (20) 20}
Sewage-irnigated sotl

With vegetation 57% (2%) 283

(L, vulgaris)

Without vegetation 892 (41) 444

*Mean (standard deviation in parentheses) The means were tested by
Students’” ¢ test Values followed by the same letter are not
significantly different at 0 05 level

amount of mtrate-N in soil without crop was higher
(x 1.5) than the soil with crop (Table 1).

The study showed that a vegetated aquatic system
provides a treatment avenue for the reduction of excess
nitrogen contained in the domestic sewage through
ammonia volatilization before it can be reutilized in
land irrigation for plant growth.

1 Lenley. A T J, Fressenden-Raden, Bisogni, C A and Holwaly,
I M, J Am Warer Works Assoc , 985, 77, 34-39

2 Oron, G, De-Vegt, A and Porath, D., Water Res , 1988, 22, 179~184,

3 Bremmner, J M, in Methods of Soil Analysis, Part 2 (eds. Black,

C A etal), Am Soc of Agron . Madison, Wis, 1965, Agronemy

9.pp 1149-1178

Bllore, S K, fnt J Eco! Environ Sci, 1988, 14, 199-214

Gersberg, R M, Eikins, B V,Lyon, S R and Goldman, C R,

Water Res | 1986, 20, 363-368

6 Rao,D L N, Ferfritzer Res , 1987, 13, 209-221

e

ACKNOWLEDGEMENTS We are thankful to University Grants
Commission, New Delhn for financial support, and an anonymous
reviewer for helpful suggestions on this MS

Recewved 20 March 1993, revised accepted 16 August 1993

Occurrence of direct somatic
embryogenesis on the sword leaf of

in vitro plantlets of Ploenix dactylifera
L. cultivar barhce

C. Sudhersan, M. M. AboEI-Nil* and A. Al-Baiz

Geactic Longmeering Laboratory, Minastry of Agriculture and Water,
PO Box 17285, Ryadh 11484, KSA
*Ruwart  Institute for Scientihie
Salad 13109, huwait

Rescarch, PO Boxy 245883

Date palm (Phoenix dactylifers L) can be propagated
clonally by somatic embryogenesis method, Suecess-
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ful regeneration of plantlets from the young leaf
lamina of the in vitro plants has becn reported.
Somatic embryos developed directly on the Jeaf
lamina of the in vitro plants when transferred from
media containing NAA, 2iP and K to hormone-free
media. Plantlets were obtained from somatic
embryos transferring to hormone-free MS media.
Adyentitious roots were induced in media containing
0.1 mg:i NAA. Rooted plants were successfully
transferred to soil. This method holds good chances
for the production of true-to-type plants since the
callus stage 1s avoided.

PROPAGATION of most species in the palm family
(Arecaceac) is dependent on seed germination and
development. but seed germination in date palm
(Phoenix dactylifera 1..) 1s very limited due to their high
decree of genetic heterozygosity and dioecious nature.
The old conventional method of vegetative propagation
of offshoots is slow and expensive. About a decade
bach, scientists succeeded i1n propagating date palm
through somatic embryogenesis via callus and axillary
bud multiplication methods!: ¢ of tissue culture. Since
1989, fiftcen locally available good cultivars of date
palm have been successfully cloned in our laboratory at
Rivadh. We observed the production of somatic embryos
directly on the leaf lamina of the in vizro plantlets when
the small plantlets were transferred from MS? media
with different combinations of growth hormones to 2
hormone-free medium. This study reports in detail a
direct somatic embryogenic pathway which avoids the
intervening callus stage in P. dactylifera L. cultivar
barhee.

Phoermix dactylifera L. cultivar barhee offshoots were
dissected out and surface-sterilized using 25% Chlorox
with one drop of Tween 20 for 20 min, 1% mercuric
chloride solution for 3 min and 95% ethanol for 1 s. The
last nine young leaf primordias and the scooped out
meristem from the surface-sterilized material were
cultured on MS media containing NAA, NOA, 21P, K,
citric acid, ascorbic acid and glutamine, and with pH
adjusted to 5.6. The cultures were incubated in dark at
25 + 1°C for callusing. After three to four subcultures in
the same medium, the embryogenic calli were trans-
ferred to a medium containing 1 mg/]l NAA, 3 mg/l 21P
and 3 mg/l K and incubated under fluorescent illuminat-
ion (3000 lux) for 16 h at 25 + 1°C for embryogenesis.
Within 3 months numerous embryos and small plantlets
were produced.

The embryos and small plantlets with one or two small
leaves were fransferred to the hormone and charcoal-
free medium for germination, growth and development.
In about 10% of the cultures basal part of the plantlet
swelled after two weeks, and after another 30 days the
new leaf with a cluster of somatic embryos on the adaxial
surface of the lamina emerged out piercing the sheath of
the old leaves (Figure 1). In some plantiets the young
leaf came out normally, with a few small round pro-
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Figures 1 3. 1, Phoenix dactylifera L plantlet showing somane
embryos on its leaf lamma 2, Leaf lamma showing somauc
embryos 3, Stages of somatic embryo germimation and plantiel
development

embryoids on the adaxial surface or margin of the
lamina, which multiplied further into a cluster of
embryos by adventive embryony method®. A few
embryos germinated into plantlets even on the leaf itself
(Figure 2) when kept for a long time in culture. These
somatic embryos when isolated and cultured on fresh
media produced numerous embryos and plantlets. The
small embryos germinated into plantlets which produced
adventitious roots (Figure 3) in MS media containing
0.1 mg/l NAA. The healthy rooted plantlets were
transferred to soil through a series of acclimatization
procedures.

Direct somatic embryogenesis from leaf explants has
been reported in a few species’7. However, there is no
report about direct somatic embryogenesis on the date
palm leaf in culture. Williams and Maheswaran® pointed
out the role of hormones in induction of somatic
embryogenesis. The somatic embryos were directly
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produced from the hypocotyl epidermis of immature
sexual embryos of Trifolium repens m the presence of
the cytokinin BAP (6-benzyl aminopurine). In the
present study, a few epidermal cells of the young leaf
lamina were induced as embryogenic cells by the growth
hormones. These embryogenically determined cells
produced somatic embryos when transferred to hormone-
free media. Production of plantlets through direct
somatic embryogenesis, avoiding the intervening callus
stage, holds the potential for 100% true-to-type progeny.

This perhaps is the first report on direct somatic
embryogenesis on the leaf lamina of the date palm.
Further research work on induction of a direct somatic
embryogenesis pathway on various tissue explants of
Phoenix dactylifera L. 1s in progress.
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PERSONAL NEWS

Debiprasad Chattopadhyaya — The modern Indian sage

An obituary by S. K. Biswas

In the demise of Professor Debiprasad
Chatiopadhyaya on the eighth ol May
1993 i Calcutia (born 19 Novembcr
1918) science in India has lost one of its
stauriches] supporters and ideologues
HHe was notl a practitoner of science In
the conventional sense but an ardent
champion of the scientific method He
spenl most of his life estabhshing that
science in Indsa has roots which go back
to the dawn of cividizaion He was
ncither a chauvinist nor a romantic, In
his mussion to eaplore the roots of
scicnce m Indiz he never once moved
out of the then contemporary cultural
and technological  framework.  lle
Jooked for what was practically possible
and what was aclually there withoul any
lnmnungs and romance. But again he
was nol Just a chronicler ol facts e
scarched the records of sociehes Lo
cstablish what was the motivauon and
need for a specific development of
scienee and technology and what indeed
were e social forces which, while
reaping the material benelits, found the
ideological simphications of such deve-
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lopment too dangerous for their own
class hegemony., What indeed were the

furces, which
wetence  aad  {or

material, poliical and idcological ends
— form the central core of Debiprasad's
thesis.

Dcbiprasad Chatliopadhyaya was a
trained  philosopber. s acadenuc
traiming in Calcutta was iigorous. Je
studicd under able 1cachers such as
Sarvapalli Radhaknishnan and S. N,
Dasgupta lic stood first i plmlosaphy
of the Calcutta Unversity both in B, A
(1939) and M. A_ (1942) and went on w
do post-gpraduate reseach work wnder
the supervision of S. N. Dasgupta. Sub-
sequently  he  wught phdosophy m
Calcutta for about twenty yoiars belore
being  appointed  as UGE Visiting
Professor of the unversitics of Amdha
Pradesh, Caleutta and Poona 1le deve-
foped  wide  inferactions with senous
inlellectuals and especialhy the social
saicinee community of India e had
formal  assactations with  the  ludian
Council of Histoncal Research (ICHR),
Indion  Counall  of  Plulosoplireal
Resemech (JCPLHIRY and  the Natmaal
Institute of Saeance, Techpology  and

ciwoutaged  of
Development Studies (NISEADN) ot the
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