SCIENTIFIC CORRESPONDENCE

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
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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



COMMENTARY

o

government  {caders of Chma have
adopied the stogan that ‘science and
technolopy are the foremaost producine
forces’. they have not yet sntroduced
any  effecting measures o rase the
meeme lesel of antellectuals in general,
and scientists and engineers an part-
cufar The hottleneek to further e\pans-
won of China's science and technology

might bie just here,

Brain drain, 2 headache

Irnhke India, Chuna has a very serious
language bartier for its scientists o
publish abroad It is menuoned above
that Tamwan has made great progress in
science. One significant reason for
Tamwan™s improvement of its rank 1p
SCI statistics is that many people who
had pone abroad for study and stayed
overseas after graduation have returned
to Tamwan m recent vears, as indicated
by some Tatwanese. These people are
proficient in Enghish and writing papers
in English is no problem for them. In
1989, for every two papers published
Taman, there was one  paper by
Tarwanese authors getting published in
international journals. In the same vyear,
for every eight papers published n
mainland China. there was only one
paper covered by SCI% More impor-
tantly, people rteturning to Tarwan
function as a bridge to the outside world
and scientific communication is greatly
enhanced as more and more people
come back from abroad.

China’s leaders have been aware of
the value of overseas Chinese students
and began to take steps to attract them

bach to China Unlortunately, unlike
what is done mn India, where the people
trained domestically are regarded as
valuable as the people traihed 1n foreign
unjversitees, the Chinese government
grves preferential treatment to return-
ing students in such matters as living
space, research budget and promotion
speed.

As a resull, many domestically tramed
professionals are angry and alienated. In
many cases, they galso decide to go
abroad just to ‘have a layer of gold
plated” on them, meaning to obtamn a
foreign degree, which usually sounds
more prestigious. Thus, the special
measures designed to attract people
back to China drive away more working
scientists A vicious circle sets n. In
some departments of some universities,
almost all the erstwhile young teachers
have gone abroad or turned to more
profitable jobs within China. Many
scientists of the old generation cannot
help sighing; “Ta whose hands should
we transfer the baton to continue the
scientific relay race?’

On the other hand, the Chinese
government has set a series of rules to
restrict  young people from  going
abroad. For insiance, bachelor degree
holders have to work for at least five
years 1n an organization in China. which
excludes jownt-venture companies operat-
ing in China, before they are allowed o
study abroad. Whoever likes to go
abroad before the mandatory five years
has to pay the so-called training fee 1o
their current employers, or to the
universities they just graduated from, if
they plan to study abroad immediately
after graduation. The amount of

“training fee’ is beyond the economuc
capacity of most Chinese famlies
Masters and doctors pay more than
bachelors. After these rulegs came into
effect, there are fewer Chinese students
going abroad than before. However. it is
sale to predict that as soon as those
anXx10us o study abroad endurc the bive
long years and finally make their way to
foreign universities, fewer of them
would return even in the remote future

In my opinion, China’s science 15 at
crossroads. Dealt with well, Chma’s
science and technology c¢an have a
bright Tuture along with the momentum
in economy. If the Chinese government
adopts policics dominated by short-term
viewpoints, it is not 1mpossible to see
China's science declining again after a
hardwon growth period. China’s science
and technology have come a long way
They stilf have a Joag way to go.
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