Food security

DHAKA FPRILJAY,

AUGUDL O, LYZ% alne wny S

Super Rice

Vision of a world without hun

Super Rice holds the key to food security, Principal Plant Breeder and
head of the Plant Breeding, Genetics and Biochemistry Division of the
IRRI Dr Gurdev Singh Khush tells Reaz Ahmad

LANT architecture of the
world’'s number one crop

- will change dramatically
by the turn of the century. One
of the longest running rice
research in the history nears
completion with a promise to
ft the world the much-aspired
ood security. The new plant
type (NPT) of rice is now at its
nal stage and being developed
by an expert team of plant
breeders at the International
Rice Research Institute (IRRI).
Without exerting further stress
on fast depleting natural
resources like land and water,
the NPT promises to enhance

the global rice production by 25

per cent.

The man behind this decade-
lnél’F revolutionary research on
NPT is Dr Gurdev Singh Khush,

Principal Plant Breeder, and _

the head of the Plant Breeding,
Genetics and Biochemistry Di-
vision of the IRRI. Dr Khush has
been spearheading a virtual
crusade a st an yield plateau
in rice production since the evo-
lution of the 'Miracle Rice' (first
semi-dwarf modern variety IR-
8) of Green Revolution era.

The World Food Award lau-
reate was in Dhaka recently to
deliver the theme lecture on Ce-
real Improvement for Food Se-
curity in 21st Century at the

adesh Rice Research Insti-
tute [BRRI). In an interview with
The Daily Star, Dr Khush
talked about food security and

related issues, and, most inter-
estingly, the latest development

of ‘Super Rice' as well as other
frontier researches like trans-
genic rice (genetically engi-
neered). Excerpt: -

The Dnﬂ;rgur (DS): The is-

sue of food security has emerged
as a- major concern these days.
Do you foresee occurrences of
hunger, starvation ‘and malnu-
trition as the human race
stands at the threshold of the
third millennium?

: Dr Gurdev Singh Khush
(GSK): With 80 million people
joining each year to put their
stake on whatever food grain
the world can produce, food in-
.security is definitely a big con-
cern. Today, some 800 million
mle £0 to bed hungry, almost

of them in India, Pakistan
and Bangladesh.

bed hungry. I think there would
be major improvements in the
21st century. Standard of living
has already gone up

east Asia. eir South Asian

neighbours can't afford to lag

behind.

With more education. we

have to attack the population
monster. Fortunately, there has
already been a continuous de-
cline in population growth rate.
But, because of an already b

pﬂﬁulatiun base, there woul

still be phenomenal increase in

population.

There is a correlation be-

tween education and population
rise. With more and more peo-
ple in Asia getti :ducatedp and
their standard of living elevat-

Not that, as some

Our objective SHOGI4 be to" m’] it had only benefited the °
c ‘ '

make sure that nobody goes o'
_sources, I can tell

in South- -

ing, we can hope certain degree
of stability in population boom.

There should be more in-
vestment in agricultural re-

search and also for the training

purpose. Scientists require
training in biotechnology. Edu-
cating next generation- scien-
tists would be the best invest-.
ment that we can do today.
DS: Rice researchers have
already made remarkable
to the ever-in-
creasing size of world popula-
tion. As a plant breeder, how do

rl.nn to face the challenge of
f:: ing millions of new
mouths

GSK: During the Green Rev-
olution era world rice produc-
tion was doubled from 257 met-
ric tonnes (MT) in 1966 to 520
MT in 1990. There is no such
instances in the history of agri-
culture where production dou-
bled in 25 years.

We have to continue the rate
of production increase. The in-
creased volume of grain has to
come from developed varieties
that have higher yield poten-
tials and are tolerant to flood-
ing, salinity and drought,

However, varieties alone
cannot do the magic. We have to

develop technology for water,

pest and soil management. Lo-

cation-specific technologies

have to be developed. We have to
facilitate the farmers in adopt-
ing better land management
practices, :

There should be inter-disci-
plinary - agprnach -
agronomists, breeders, ento-
mologists and plant patholo-
gists — all should work to-
gether. Besides, we have to de-
velop expertise on biotechnol-
ogy as well,

DS: Resource-p or Asians

Green Revolution, Further ex- |

ploitation of natural resources
my'ngme serious threat to our
livelihood, then what are the
options left to S
GSK: If the Green Revolu-
tion had not succeeded there

would have been famines. Some '
of the criticisms of the Green: -

Revolution are justified, some
are not. Distribution of Green
Revolution benefit was equal.
ople tend to

farmers.
If you speak of water re-
that tech-
nologies are available now to
minimise water use substan-
tially without hampering crop
production. Nowadays a farmer
needs not. keep the fields
flooded with water all the time.
We have to carefully monitor
the recharge rate of aquifer. We
can safely extract groundwater
for irrigation purpose as long as
similar amount of water is %e
ing replenished.
~Time has come to think
whether indiscriminate instal-
lation of shallow tube wells
(STWs) is sustainable or not,

‘There must be government con-

trols over too much concentra-
tion of STWs.

. suitable for use as poul

Aween

Harnessing of surface water
and building up storage capac-
ity for preservation of excess
waler during rainy season could
be a good solution to groundwa-
ter-stress problem.

DS: Promoters of wheat and
maize consider that es in
food habit of the rice-eating
Asians can itself resolve half
the problem of food insecurity,
Do you agree?

GSK: Partly, yes. Change in
food habit can bring changes in
demand-supply position of the
principal cereals.

In Bangladesh, for example,
you cannot grow wheat as much

~ as you will be wanting to be-

cause of weather pattern. Of
course, you have got a tremen-
dous potential for growing
maize in plenty. Maize is more
feed.
DS: Would you cast t on
IRRI's efiorts in developing ce-
real improvement. Is there any
major breakthrough in sight ?
How long will it take for ‘Super

. Rice' to reach farmers' plots?

w

GSK: Most important pro-
jects in IRRI now aim to im-
prove varieties, develop new
plant type (NPT) and apply ge-
netic engineering techniques,
By next two years, hopefully,
NPT will be made available to
the NARS (national agricul-
tural research system). Thén
the national governments may
go for field tests and develop
varieties suitable for local agro-
ecological condition. The ob-

jective of developing NPT is to

achieve 20 to 25 percent extra
grain and break the current
vield plateau, .

DS: How do you look at the
possibility of developing hybrid
Super Rice? |

GSK: Once we develop the

NPT successfully, avenues for
new possibilities would defi-
nitely open up. So possibility is
always there to develop vari-
eties through hybridisation be-
the NPT and MVs
{modern varieties), ]

DS: Plant breeders like you
have tremendous successes in

developing high yielding vari-

eties; however, it is often ob-
served, virtual production in
farmers’ plots nowhere
matches the yield potentials
shown in demonstration fields,

D¢ you think rescurce-poor

farmers’ Incapability to pro-

- vide better management is the

only reason behind this yield
gap? -
GSK: It is partially true. The
resource-poor cannot afford all
the input as per the prescribed
dozes. There is economic con-
straint; there is lack of knowl-

edge as well,

Application of* sciénce in.

farmers plots not necessarily
%‘ive the same output alwayvs. A
ot ol variables do work.

yield largely depends on water
availability, soil fertility and
good management.

DS: The other day you were
talking about the cologi-
cal diversity in Bangladesh.
What are thfnﬂrngmaﬂc ste
that we can e to get benefit

" those 7 Why the

etter |

One may choose to criticise scientific ventures as
tinkling with God’s matters but let me remind you all
that it is science that has given us technologies to
enhance world grain production. Otherwise, this world
would have experienced more starvation and famines,

out of this
GSK: Yes, Bangladesh is a

'glaring example of rich agro-

ecnlugica} diversity. Location-
specilic varieties and location-
specific management can make
a lot of difference. What you
need first is good data about
your soil types, water holding
capacity, and saline condition.
A soil survey map would be
useful,

Land fr entation is a ma-
jor drawback for modern tech-
nology application. Land re-
form is required. Localised ini-
tiatives in the forms of farmers'
co-operatives could be a good
option,

DS: How do you see the
tentials of more closer co
rations among the IRRI and the
local institutions under the
NARS functioning in

desh ?

GSK: There exists a very good
collaboration between the IRRI
and the Bangladesh Rice Re-
search Institute (BRRI). We have
trained hundreds of
Bangladeshi scientists. With
the new project PETRRA
(Poverty Alleviation. Through
Rice Research Assistance)
launched further co-operation
is expected. Besides, co-opera-
tion with non-government or-
ganisations (NGOs) is also
there.

DS: IRRI has developed
transgenic rice for quite some-
time now -- why not releasing

progresses ixe
=0 slow in frontier research ?

GSK: Some people are con-
cerned about bio-safety aspects
of transgenic rice, Some fezrs
are genuine, some unfounded.

ou know there is a growing
public concern about the end re-
sults of frontier researches.
Some people are worried about
allergic effects of transgenic
rice, ' .

The Philippines Bilo-safety
Committee just recenlly
granted permission for field
tests of transgenic rice. Hope-
fully by next month IRRI will

et prepared for fleld tests at the
PLB (University of the
Philippines, Los Banios) cam-

5. :

DS: In recent months more
and more people Interests
groups have raised voice

ainsi GM food in the United

ngdom, as elsewhere in Eu-
rope. Prince Charles has raised
alarm against fiddling with
Gnd{;nsgmttm
: Yes, you are t. Alot
of debates are gningﬁgxi‘} these
days but lest we should forget
the basic fact that while devel-
oped countries with their popu-
lation growth stabilised can
afford a go-slow attitude to-

-

wards GM food, the developing
countries will be needing more
food at any ense to feed a
lar%a_s number ol people.
hese developments, slow
these are maybe, would defi-
nitely not hold us back from
further advancing with frontier
researches. One may choose to
criticise scientific ventures as
tinkling with God's matters but
let me remind you all that it is
science that has given us tech-
nologies to enhance world grain
production. Otherwise, this
world would have experienced
more starvation andﬁpanunas.
If the GM foods are properly
tested and found non-injurious
to health, there is no harm in
consumption,
DS: Multinational glants are
now taking more interest in
culture than ever before.
mergers with one other is
a refiection of a business boom.
As they go all-out to make
profit out of lucrative seed and

esticide business, enjoying

of b ts in
paten life forms, don't you
think that Third World farm-
ers’ righil:?l are no longer well-

GSK: The IPR (intellectual
property riths] is a very com-
plex issue. I am not actually up-
date about the fast changing de-
velopments. Patenting of life
forms is a much debated issue
now. :

We have to keenly follow the
developments under the new
trade regime. [ heard that just to
meet world trade compulsions
Japan would have to import
rice despite the fact that it has
erlmugh already to feed its peo-
ple.

The private companies are
now investing a lot in research
works and modifving micro-or-
ganisms for marketing pur-
poses. Obviously, they needp due
return of their huge investment
and they would be eyeing for
optimum profit in future as
well. Each nation would have to
have policies to protect own
rights and preserve national
bio-diversity.

DS: All through your life
recognition and awards came
by your way with the latest one
in December last -- the Rank

Prize, After retirement from N ]

their any dream kept close to'
your heart that you would like
to now?

pursue

GSK: [ am 64, As per IRRI
service rules; my retirement is
due in L2 . But, I wouild
like to complete the NPT work
before leaving IRRI. [ will train
new breeders. Training the suc-
cessors is important, So, 1 will
be there on part-time basis.

IRRI, What'do you plan to do? Is
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ably holds the key to the much-aspired food security.

T'he new frontier -

Being a densely-populated country having small land
and very little scope of increasing rice area, it is all the
more important for Bangladesh to increase the per
unit yield in order to meet a growing demand for food

HE vyield level of modern
rice varieties are
plateauing. Evidently,
exploitation of the potential
triggered by the current phase of
Green Revolution will be

insufficient to sustain. the

required growth rate in rice

production. Therefore, efforts
must be made for a new frontier
for more rice production. De-
velopment and use of hybrid
rice has the potential to open u

such production frontiers an

conitribute significantly to
meeting the projected rice de-
mand in the 21st century.

Hybrid rice is the commer-
cial rice crop grown from F1
seeds of a cross between two ge-
netically dissimilar parents, A
good hybrid rice has the poten-
tial of yielding 15 to 20 per cent
more than the best inbred vari-
ety grown under similar set of
environment,

Hybrid technology has the
following advantages:

1. higher yield (> 1 ton ad-
vantage over inbred);

2. higher farm returns;

3. higher stability of per-
formance over environments:

4. faster replacement accord-
ing to biophysical and socio-
economic needs;

5. scope for further raising
the yield ceiling through devel-
opment and use of innovative
MS systems;

6. increased employment
opportunities in rural areas:

7. scope for diversification
of rice based cropping systems
baserd on land saving: and

8. scope for strengthening
seed industry.

International

Scenario

During the past 12 years,
considerable progress has been
made in development and use of
this technology both in and
outside China, Hybrid rice re-
search is presently being con-
ducted actively in 19 countries
world-wide. The International
Rice Research Institute (IRRI)
has successfully explored prob-
lems and potentials of hybrid

technology with encouraging”

supply, writes Dr. A W Julfiquar

results. Several countries estab-
lished collaboration with [RRI
to carry out research on hybrid
rice. Currently hybrid rice re-
search is ingm s in 17 coun-
tries. IRRI bred parental lines
have been used widel
been commercialised recently
in India, Vietnam and the

Philiﬂ:inea

China: Hybrid rice became
highly successful in - China
where more than 50 per cent of
the rice area is reported tn be
covered by hybrid rice yielding
20 per cent more than conven-
tional rice varleties. Durin
1976-1991 hybrid rice helpe
China increase its production
by nearly 200 million tonnes.
According to an FAO estimate,
higher productivity of hybrid
rice enabled China reduce its
area from 35.2 million hectare
in 1978 to 32.5 million hectare
in 1988, while increasing its
Frnductinn from 140 to 173 mil-
ion tonnes during the same pe-

rmilﬁdia: The Indian Council of
Agricultural Research (ICAR],
New Delhi, identified this as a
top priority area and initiated a
time bound, goal oriented pro-
ject on hybrid rice since De-
cember 1989. This project was
further strengthened with the
assistance from UNDF/FAO
since September, 1991. Now
this project is being operated
through a national research
network with twelve centres
across the country. As a result
of concerted, goal oriented, time
bound and co-ordinated efiorts,
hybrid rice has become a field
ol reality in India. India is the
first country outside China to
release rice hybrids for com-
mercial ' cultivation by the
farmers. At present, ten public-
bred hybrids have been released
by the respective state variety
release committees. About a
dozen of hybrids from the pri-
vate sector are also commer-
cialised.

~ Vietnam: Farmers from
Northern provinces have grown
hybrid rice for testing and re-
ceived an yield increase of 1.5 to
2.0 tons per hectare compared
with local varieties. Encouraged

and has

by the yield potential of hybrid
rice, Hybrid Rice Research and
Extension have been officially
initiated In Northern Vietnam
in 1992, Three hybrid varieties
have been developed. The total

arca of hybrid rice in the period -

1992-1996 was 280,000 heclare

 vielding an additional amount

of 350,000 tonnes which is 13

“per cent of the total rice
increase for this period. From a,
food, |

country deficit in
nowadays, Vietnam can provide
sufficient food for a population
of 76 million people, ensuring
food reserve and ‘export on an
average ol 1.7-2,0 million
tonnes of rice annually.
Philippines: Fhigllm {the
Philippine Rice Research Insti-
tute} and IRRI are spearheading
the development of hybrid rice
technology in the Philippines.
Twa hybrids have been devel-
oped and research is being con-
ducted to develop more.
rice production programme was
launched in April 1996, Under
this programme, Philippines
has a plan to increase hybrid
rice area in the country from
500 hectare in 1998 to at least

20,000 hectare by 2002.
Hybrid seed
production

One of the important part of
hybrid rice is seed production

for experimental hybrids and
commercial hybrids to be
grown by farmers. Synchroni-
sation of days to flowering of
seed and pollen parent is the
key to attaining good out
crossing on the seed parent.
Strategies for synchronisation

include staggered seeding and _

transplanting of male and fe-
male parents, sowing the male
parent more than once to extend
the duration for which pollen is
available, and predicting and
adjusting flowering dates.
Extensive research in China
and at IRRI have led to identifi-
cation of some guidelines for
successful hybrid rice seed pro-
duction for commercial cultiva-

- tion by farmers. By using those

practices hybrid seed yields of
1-2 t/ha can be obtained. In

ybrid ]

TOBTCLY T pret)  Tyeiaphegds
where e hyorid seed lodustry
has nol been estabiished, hy-
brid rice technology is consid-
ered difficult to adopt. For such
situation IRRI has developed a
self-sustaining system for hy-
brid 'seed production by which
hybrid rice cultivators can pro-
duce their own hybrid seeds.
The farmer can easily produce
25 kilograms of hybrid seed
which is enough to cover a 1-ha
farm area in the following sea-
son by adopting the seli-sus-
taining seed production system.
Using the procedures farmers
need to buy only 400g of the A
line and 1 Kg of the R line seed
every season. The latter is not
essential but is advisable to en-
sure seed purity. The public seed
farms in such countries can
produce the required quantities
of foundation seeds of A and R
lines for selling to the farmers
who can adopt this technology
with some training organised
by the national programmes.

conomic

Consideration

Major concern generally ex-
pressed abgut hybrid rice tech-
nology pertains to its economic
viability. All studies in China
showed that hybrid rice seed
Ernductiun is profitable; if hy-

rid seed yields range between
1:5 and 2t/ha.-In t{helr final
analysis increased yleld of
about 1-1.5i1/ha did overcom-
pensate for the extra invest-
ment on seeds and chemical in-
puts. An economic analvsis
condicted at IRRI indicates that
couniries with a high labour-
land ratio and a high propor-
tion of irrigated area are likely
to have the highest potential for
hybrid rice technology
Vietnam and the Philippines
already released some rice hy-
brids for commercial cultiva-
tion and Indonesia and Sri
Lanka are actively involved in
developing this technology.
Seventeen countries around the
world are also exploring
prospects and benefits of this
technology. Commercial suc-
cess of hybrid rice in China and
experimental results obtained
at JRRI and several rice growing
countries have clearly shown
the potential of this technology
te increase rice yields beyoad
the levels of semi-dwarf inbred
varieties.

rice production and contribute
significantly in meeting the

projected global rice demand in -

the 2 1st centu

Status of Hybrid Rice
in Bangladesh

Rice knowledge base and ¢x-

perience on various aspects of
rice production, strong institu-
tional infrastructure for seed

‘production and technolcgy

. India,

Thus hybrid rice -
holds great promise to increase _

security during

g conumunity o innovations
in agricuiture and positive pol-
icy environment make this
country eminently suitable for
launching hybrid technology
programime.

rom 18996 onward, hybrid
rice research expanded in col-
laboration with IRRI and FAQ,
and more parental materials
and hybrids were tested. Genetic
tools to develop heterotic rice
hybrids are available and can
be deployed to develop heterotic
hybrids. Severa! hybrids from
IRRI were evaluated at BRRI
Head quarter and different re-
gional stations of BRRI under
typical Boro condition. A good
number ol rice hybrids out-
yielded the standard check va-
riety of the same duration by
more than 1 t/ha. These hy-
brids are being tested further in
on-station as well as on-farm
trial and hopefully 1-2 hybrids
may be released for commercial
cultivation in near future,

Seed Industry in
Bangladesh

The  seed industry  in
Bangladesh has been growing
fast since the announcement of
the Seed Policy of Bangladesh
ine 1993, The Bangladesh Seed
Merchants Association and the
Bangiadesh Seed Dealers Wel-
lare Association have been
functioning for a long time. In
addition to abuve organisa-
tionis, agro-chemical gianis and
well established NGOs are also
aclive in seed produciion and
marketing.

Conclusion

Among various technologi-
cal options being contemplated,
exploitation of hybrid vigour is
the only one that is widely
recognised and readily avail-
able means. Capable ol giving
an yield edge of at least a tonne
per hectare over the best ruling
variety in any given region, hy-
brids have contributed sug-
stantially to sustain the envis-
aged production growth as suc-

cessfully demonstrated in
China fgr over the last two
decades. Increasing adoption of
the technology in India and
Vietnam since 1995 is expected
to reveal its impact on produc-
tion growth in the next five
years.

-Significantly, conviction on
the potential of the technology
at all levels and strong desire to
give a try to the technology on
the part of the government is
bound to make hybrid rice a
field reality. Hybrid rice tech-
nology undoubtedly is going to
be one of the very potential
tools, for achievement of food
21st century.

The author is a Principal
Scientific O and the leader
of Hybrid Rice project. BRRI



