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“Anihropomorphuc™ was 3 weapon
word biolegists used when 1t was
crroncoush behieved that humans were
ey dilleremt from anirnals, therclore
one uscd didierent wrmanologies when
<peaking of muce and men Charles
Darvin adled and wrole ke a true
tiologiat., which 18 not surprising sinee

he had rcad thoroughhy the wriings of

the botamiat Hlooker and geolognt Lycll
t rvin Bunnimg (1906-90) hked to bhe
Walled a biologist and a0 did his role

i

modcl YWathetm Prefler {1815-1920) In
compartson. the brologists of today
fespecially  of  the  botany-zooiogy
vartctics) appear to be an insecure and
demoralized lot. These auvthors are only
mithang a plea, a caxe for plant cthology,
and sugecshing newer ways of studying
the ology of plants. And the
sociohological methodology in study-
ing plants appecars to mc o be more
ngorous than that of botanists of
anbginty  Right on Ganeshaiah  and

——

Uma Shaanker are welcome to the field
of ethology — a house of lost causes —
and add to jts vancty and richness
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SCIENTIFIC CORRESIPONDENCE

Regeneration potential of hypocotyl-derived
long-term callus cultures in groundnut
(Arachis hypogaea L..) ev TMV-2

Plant nsswe cullure. one of the tmpor-
tant aspects of biotechnological appro-
aches, 1s of much importance as it helps
Jovelop mnproved crops faster (han
convcnbional breeding. Application of
different aspects of in vitro technjques —
callus, ccll. protoplast. anther and
meristem cullures — in ¢rfop 1MmMprosu-
mcnt depends upon somatic embryo-
genic capacily of callus at dififcrent
subcultures. A fairly good number of
craps are developed as  somaclones
obtained from long term callus cultures
CGroundnut { frachis lhpogaea L), an
important oil-sced crop. is susceptible
to pests, diseases, salinily and andity
and hence yield levels are  low
Improvement of this crop s ume-
consuming and arduous Apphcaton of
tissue cullure in groundnut depends on
regeneration of plantets from long term
callus cultures, which enables selections
under selection pressuce. Farlier reports
on regenerauon are largely confined o
the development of plantlets directly
from cmbryo axcs and cotydcdons',
tmmature embryos® ' shoot tips* and
{from intervening callus?®, besides difie-
rences tn wvenctal tosponses  However,
there are no repofts on regencrabhon
from long term hypocotvi-denved callus
cultures, which s reporied here.
Hypocoyyd segments from ascpuically
perminated seedhings of 4 hypogaca L.

KOG

cv TMV-2 were planted on MS?
medium  supplemented  with NAA
(2 mg/l} and kinetin (0 25 ng/l} and
mcubated at 26+ 3°C in hght (16 bh).
Callus obtained was subcultured on the

Figure 1. Green compact mass of ground-
nut callus

same medium, evcry 30-35 days Alay
four subculurcs, the callus (100 mg)
was transterred to MS medwum containing
IAA (0 25 mg/l} and kwmcim {2 3 mg1)
and incubated as described above

There was development of compact
masses of green ussue 1in 2-3 cuhores
oul of [ Embrnoids and small plamt-
lets appeared 20-235 days afler moculat-
won {Figure 1) Subscquently, plamlels
became wefl developed (Figure 2) and
visible on the compact Lissue Hlowerver.
on subsequent transfer of compact LUssues
or incipient planticts to the same med-
ium, there was a rendency for raprd cell
prohferatton. rather than regencralion

Figure 2. Plantiets of groundnut on
compact callus
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Regencration of plantiets in our study
was from well-dedifferentiated cells of
hypocoetlyl origin, cultured for a long
time, unlike 1 previous reports, where
regencration was cither directly {rom
explants'™ ® or from interveining
callus?. This indicates the persistence of
somatic embryogenic capacity 1n long
tierm callus cultures of groundnut and
the possibility of developing a pro-
gramme to obtain plants from long term
hypocotyl callus cultures in the c¢v
TMV-2 n order to develop smproved
crop lines. through somaclonal select-
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COMMENTARY

China: Also a power in science and technology?

Wu Yishan

The past decade has wiltnessed China
rapidly changing 1 many aspects,
including science and technology. Some
[ndian scholars have even used the title
“The sieeping dragon wakes up’ to
describe the progress in China’s science
and technology! [ think it is indeed an
appropriate metaphor. China is waking
up, yes, but she has not stood up yet

Not strong enough in science
and technology

There were 17 million scientists and
engmeers 1o China in 1991 (ref. 2). By
absolutle terms i1t is quite impressive, but
in terms of the number of scientists and
engineers per  million  population,
China’s rank would be lower than that
of South Korea and Brazil’,

As far as the output of scientific and
technological activity is concerncd,
China produced 6630 papers in 1991
according to Science Criation [Index,
which put China at the [iftcenth place 1in
the world In comparison, India yiclded
10,468 papers, ranking  eleventh
Furthermore, China’s papers have so far
had only a shght impact on world
science A study by the Instiule of
Scienfific and Technicald Information of
China (ISTIC) based on SC7 indi-
cated that among China’s 16,810 pupers
produced 1n 1988-1990, only 3608
papers got crted ip 1991 (refl 4), Thal s

to say, for every five papers published
only one paper attracted any attention.

China’s patent apphcations are
increasing at a high speed year by year.
In 1991 the Chinese Patent Office
granted patent rights to 21,178 Chinese
applicants and 3438 foreign apphcants,
Out of a total of 21,178 patents, how-
ever, only 1311 were for inventions,
accounting for 6%. while 82% (2811) of
the foreign patents were for inventions?®.
Most of China’s patents are in the
utihty models or designs category.
China is not very strong in techno-
logical inventions

As 1n business, competition in science
is also tough. In this arena, not forging
ahead means lagging behind Mainland
China’s rank in terms of papers covered
by SC! was 14th 1n the world in 1988,
and 15th in 1989, 1990 and 1991." In
contrast, Taiwan failed to enter the list
of 30 most productive nations (arcas) in
1988, but it quickly raised its status 1o
27th place 1n 1991, Brasil’s rank
changed from 261h to 22nd over the
saimne period

Chlironic problem in reward
systems

It goes without saymg  that  basie
physicol needs must be satisticd before
seientists  can  devole  themselves Lo
scientific research However, lor many

CUKRRINTSCHNCE, VOL 65, NO 11, 10 DECL MBI R 19493

years, China’s intellectuals, including
screntists and engineers, have been paid
too low a salary for thewr contri-
bution, Currently, the monthly salary of
a typical scientist would not surpass
300 yuan (roughly B0 US dollars at the
official exchange rate). For some
scientists the actual income may be
double this figure through moon-
lighting, though 600 yuan a month s
still not encouraging In contrast, an
ordinary secrctary working 1n a joint-
venture company could earn a monthly
income of 600 to 800 yuan quite eastly,
plus good dividends and bonuses at the
end of the year 1t is estimated that the
salary standard in enterprises 18 20%
higher than that in goveinment nsu-
tutions’. Most Chinese scientists work
in - government  institutions.  What s
more, many upsiarts who get rich  af
asttonomical specd since the ¢cono-
mical reform ate peorly educated and
this the educated people find hard W
accept  psychologicallhy, A pun (na
longer 2 pun in Fnghish vorston) sery
popular today reflects theie seatiments
‘Hoth using sharp instuaiments, a baber
15 betier off than a swgeon, both
producing things round i shape, a tca
epe (egp builed wih tea leaves and
other mpredients) peddler v botter olf
than a mossile desipner

Il the fave of such nrabional, big
meeme gap, e motnation of  many
saentists does pet Jdamped  Although

Bt



