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I am deeply grateful to the National Institute of Sciences for choosing
me for the Hora award in 1969. The recipient of the award is expected
to give a talk on the research work he is doing. I am afraid I cannot do this
for the reason that I ceased to be an active research worker several years ago
though I am in active touch with the work in progress mostly in an advisory
capacity. What I propose to do this evening is to give a brief outline of rice
research in the country up to 1960, the changes that have since taken place
and describe the present position including the immediate prospects.

INnTRODUCTION

India, the home of rice, has nearly one-third of the world’s rice acreage but
still suffers from a chronic shortage of the cereal. This is because of the low
yields, a little over 1 ton per hectare of clean rice (1964-65), one of the lowest
in the world. The main reason for this situation is that rice is grown under
very diverse conditions, and over 70 per cent of the country’s area is grown
under purely rain-fed conditions or is subject to flooding, both of which are
not conducive to high yields. There has always been a constant effort to
improve rice production in the country. The production has actually gone
up from 20-6 million tons in 1950-51 to 38-7 million tons in 1964-65, but
part of this increase is due to increase in the rice area. Methods of improving
the hectare yields have been on the traditional lines, namely growing of
improved varieties, good land preparation, maintenance of soil fertility,
effective water management, prevention of loss to crop by weeds, pests and
diseases, etc. Although each of them may contribute a little to increased
production, the concept of package practice, i.e. adopting all the improved
practices together, was first introduced in a few selected districts which had
more favourable conditions, and it has been established that the hectare
yields can be easily doubled in this way. The results of the package practice
have been particularly spectacular with the introduction of the new high

yielding varieties as will be seen later.

VARIETIES

Among the improved practices, increase in production is closely as-
sociated with growing of suitable varieties which involves no additional invest-
ment by the farmer, and the genetic improvement of local varieties has,
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therefore, received the greatest attention of the agricultural departments
in the Centre and in the States. Several improved varieties had been evolved
and some of them still hold the field. Besides high hectare yields other
objectives that have received attention in the breeding programmes are
earliness in maturity period, strong straw, resistance to diseases, etc. Breeding
for special quality in rice has also received special attention in particular
states. The large variation in soil, rice-growing season, availability of water,
local preference to particular varieties, etc., have led to a large multiplicity of
varieties and this has somewhat overshadowed the plant breeder’s achieve-
ments.
WATER SUPPLY.

Successful rice growing depends upon adequate water supply. Realizing
the predominant need for water, programmes to bring more land under
irrigation have received attention in the Five-Year Plans. Although additional
land has been brought under irrigation it is doubtful if all the new supplies
allow for dependable delivery schedule and are sufficient for increasing
production. Necessary attention has not been paid to distribution and
drainage. Improvement in existing irrigation systems by way of conser-
vation and usage should lead to multiple cropping, a sure potential for
increased production. In this respect the importance of exploiting ground
water wherever possible has to be emphasized. Better water control in rice
fields involves also good grading of the soil level.

Soir. FERTILITY

Next in importance to water supply, soil fertility is the factor contributing
to increased production. Attention was drawn earlier to package of improved
practices. It has been found that, of all the improved practices, application
of fertilizers is the most important one accounting for nearly 70 per cent of
the increased yields obtained by the package practices. Although experi-
ments have been conducted in India with chemical fertilizers for rice since
1930, the doses of nitrogen tried seldom exceeded 50 kg/ha, because of two
reasons:—(i) the relative cost of fertilizers (all imported until 15 years ago)
and market price of the locally grown rice and (ii) the improved varieties
then available were all bred for low fertility conditions and could not utilize
higher doses of fertilizers. There was also a prejudice against the use of
chemical fertilizers because of the mistaken belief that chemical fertilizer
by itself without the addition of organics may be injurious to the soil.

Examining the hectare yields of rice in other rice-growing countries, we
find they are high wherever chemical fertilizers are liberally used. This is
particularly so not only in countries of warm temperate regions, e.g. Japan,
but also in a tropical country like Taiwan. The quantity of nitrogenous

fertilizers used in these countries varies from 120 to 150 kg of N per hectare,
1B
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over 5 times what we have been recommending in India. Even with a large
programme of growing high yielding varieties the quantity of fertilizer used
per hectare at present is only 11:25 kg in terms of nutrients. In Japan, rice
has been grown since long under high fertility conditions of the soil by liberal
use of both organic and chemical fertilizers, and the varieties bred are,
therefore, fertilizer responsive. The growing of improved varieties and the
intensive use of fertilizers have been followed simultaneously, and the two
are interdependent in maximizing production. In India local improved
varieties do reasonably well under conditions of low level management. They
have high seedling vigour, can compete well with weeds, have disease resistance
and some drought tolerance. They are generally photosensitive and hence
suited to particular seasons. These varieties with heavy fertilizer application
grow tall and leafy and lodge prematurely, and the earlier the lodging the
greater is the loss to production. Yields of 3-4 tons per hectare can be
obtained with them, and any programme in India to push up hectare yields
to the level of other countries by more liberal use of fertilizers can be successful
only by changing the variety picture. This was realized even in the early
fifties and hence the FAO sponsored cooperative breeding programmes under-
taken at the Central Rice Research Institute, Cuttack, for hybridizing indica
rices with japonica rices to evolve new varieties suited to tropical conditions
with the high fertilizer responsiveness of japonice rices. Fertilizer response
though a physiological character is dependent upon the plant type and no
attention was paid to it by the breeder in the breeding material. The project
had given some new varieties such as Adt27 of Madras, 1J-52 of Andhra
Pradesh, NSJ-198 of Uttar Pradesh, Nutsahi of Madhya Pradesh, etc. Among
these only Adt27 of Madras was taken up for large-scale cultivation in that
state. It may be said that none of these varieties was spectacular in its
performance though they were all an improvement over the earlier grown
varieties, some more significantly than others.

IDENTIFICATION OF PLANT TYPE

It was at this time that a Chinese rice breeder in Taiwan discovered a
natural mutant in indica rice, a dwarf early maturing non-lodging type,
insensitive to photoperiod which he called Dee-Gee-Woo-gen. Realizing its
significance he used it as a parent in hybridization with other varieties and
evolved a new prolific variety, Taichung Native 1 (TN1), in 1956. This
variety can well be regarded as the starting point of major advance in develop-
ment of fertilizer responsive indica varieties of rice with a high yield potential.
There have been dwarf mutations observed in rice, both spontaneous and
artificially induced at the Paddy Breeding Station, Coimbatore, earlier.
They were, however, genetically different from the one obtained in Taiwan.
There has been one dwarf natural mutant (BBS873) obtained from the
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variety T141 in Bhubaneswar, and this with a somewhat taller growth
resembles the Taiwan mutant, and has proved a big advance over its parent
variety T141 in its responsiveness to fertilization and hence in its yield
potential. The special features of the Taiwan mutant are short and stiff
culms, with an erect growth habit, synchronized tillering, dark green erect
and persistent leaves allowing uniform light distribution conducive to high
photosynthetic activity. The short stature is controlled by a single major
gene pair and there is no genetic barrier to combining other useful yield
attributes with the short stature.

The International Rice Research Institute established in the Philippines
had obtained TN1 from Taiwan not only for direct cultivation in the
Philippines but also using the same, and its parent Dee-Gee-Woo-gen, for
breeding and obtaining still better varieties with the short habit. TNI1
was first introduced by India from TRRI in 1964 and released for cultivation
in 1965. A year later, among the material introduced from IRRI, Philippines,
the superior performance of IR-8 was identified as a result of extensive trials
conducted by AICRIP. This variety though somewhat later in maturity
than TN1 was recommended for cultivation because of its higher yield
potential and is now being grown extensively in the country. IR-8 is a
derivative of the cross Dee-Gee-Woo-gen with Peta made in IRRI, Philippines.
The difference between the existing improved varieties and the new high
yielding varieties, TN1 and IR-8, is that the latter consistently yields over
5 tons/ha under average management and over 8 tons/ha under the best
management.

Rice RESEARCH ORGANIZATION

Rice being the major food crop of the country, the Departments of Agricul-
ture in the different rice-growing States paid attention to the improvement of
hectare yields of the crop. These were isolated efforts and improvements
obtained in many cases were marginal. Some varieties were really out-
standing with yields up to 4,000 kg/ha, such as GEB24 and TKM6 of Madras,
Ptb10 of Kerala, SLO13, MTU15 of Andhra Pradesh, T141 of Orissa,
Jhona 349 of Punjab and so on, but did not prove satisfactory under conditions
of high fertility. Furthermore, the attempts in the states were isolated,
there being very little cooperation or coordination among states. While
some problems may be purely local in character, there are several others of
regional or All-India significance and which can be tackled accordingly. Such
problems, to mention only a few, as earliness in maturity, resistance to
blast disease, responsiveness to fertilizer application, control of the stem
borer or gall fly, etc., pertain to the whole country. Isolated research on
local problems, however well conceived and executed, may involve duplication
and lose its significance and importance from the national point of view.
That a coordinated approach to the problem of increasing over-all productivity
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of a crop can pay rich dividends has been well demonstrated in the case of
maize, bajra and jowar. Tt was therefore decided that a similar approach
should be made also in the case of rice. The All-India Coordinated Rice
Improvement Project (AICRIP) was drawn up, dividing the country into 7
major rice zones based more on soil, climate and ecological criteria rather than
on state or district boundaries. Each zone covers 2 or more states with 2 to
6 main research stations located in it, and the stations are staffed with
scientists of all disciplines connected with rice crop. The Project Coordinator
is located at Rajendranagar in Andhra Pradesh and is responsible for the
execution of the entire project. The project by the end of the Fourth Plan
will be staffed by more than 100 technical personnel with supporting field
and administrative staff; and will involve a total Plan budget of nearly
Rs. 2 crores.

The Coordinated Project has outlined the specific programmes in each
discipline that will be taken up on a priority basis. All the technical persounel
connected with the project meet twice in the year to discuss results obtained
in the kharif and rabi crops and drawing up future programmes of work
in each discipline. The TRRI in the Philippines provides a forum for the
exchange of ideas, information and material. The project has also the benefit
of a Joint Project Coordinator provided by the Rockefeller Foundation.
The USAID has also provided specialists in the field of Agronomy, Physiology,
Pathology and Entomology, all located in Andhra Pradesh for the present.
The All-India project, though it was initiated in 1962, started functioning
only since 1964 and this has synchronized with the introduction of TN1
variety from IRRI. A vigorous programme of research in all disciplines
imcluding breeding of new varieties for the benefit of the whole country has
been undertaken and significant results have already come out of this
programme as will be evident from what follows.

EvoLurion or NEw VARIETIES

With the experience gained with growing of TN1 and IR-8 the emphasis
on breeding new varieties was the shift to the short stiff straw type highly
responsive to fertilization. Varietal needs of India cover a wide range of
requirements for maturity period, grain type, cooking quality, resistance
to pests and diseases and special agronomic adaptations. Consequently
the breeding objectives are varied but the importance of the plant type is
kept in mind. Several local tall varieties have been crossed with TNI,
IR-8 or other derivatives possessing the dwarf gene. Since 1965 over
100,000 progenies of F3 and beyond have been kept under observation and
over 2,000 selections have been tested on an All-India basis. In addition,
over 1,500 selections directly introduced from TRRI, Philippines, have also
been tested in India.
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The testing programme has led to the identification of two new varieties
named ‘Jaya’ and ‘Padma’ developed from the Indian programme, both
from the cross T141xXTN1. Jaya matures a week earlier than IR-8 and
is 8 to 10 per cent higher in yield, but the grain type is the same as in TR-8.
Padma matures a week earlier than TN1, 7 per cent lower in yield than the
same and the grain type is somewhat better than TN1. It is ideally suited
for multiple cropping areas where earliness in maturity is important. It
has been decided to release both these varieties since Jaya would prove a
better alternative to IR-8 wherever it is grown now and Padma may prove
guitable in areas where TN1 and IR-8 are considered too late in maturity
ag in West Bengal, Orissa, Tamil Nadu and Bihar. Two other varieties from
the Indian programme with a restricted adaptability and utility have also
been released, Hamsa in Andhra Pradesh and Annapurna in Kerala. Both
are dwarf derivatives from TN1 crossed to HR-12 and Ptbl0 respectively.
Hamsa has a superior grain type, long and slender, and is preferred in Andhra
Pradesh in spite of its reduced yield potential as compared to TN1. Annapurna
is an extremely early maturity variety specially suitable to Kerala but is not
likely to find favour in other areas because of its red kernel.

Parts of Orissa, West Bengal, coastal Andhra Pradesh and Tanjavur of
Tamil Nadu would prefer a variety somewhat longer in maturity period than
IR-8 because of the seasonal conditions. To meet this need two varieties
have been identified from the national tests, IR5-114-3-1, an introduction
from IRRI, Philippines, and BBS873, a dwarf mutant developed in Orissa
with a superior grain type.

GRAIN QUALITY

Preference for particular grain type varies with the region. Generally
in areas where rice is not the sole staple food as in Punjab, Uttar Pradesh,
Maharashtra, Gujarat, etc., the preference is for a fine or slender grain. In
Punjab and Uttar Pradesh, the preference is for the Basmati type and it
may also have an export potential. Work in the Indian Agricultural Research
Institute, New Delhi, has led to the identification of two selections, BC5
and BC6, both derivatives from the cross Basmati 370X TN1. Both are
undergoing pre-release multiplication. In Maharashtra one selection from
out of the cross TN1 and typical Kolamba rice has been identified and is
likely to find favour with the growers.

Though in areas where rice is consumed as parboiled rice, the grain
quality may not be of much importance, the general preference is for a fine
or medium size grain with flaky cooking quality associated with intermediate
amylose content. Indian varieties considered to have good cooking quality
are Latisail of West Bengal, GEB24 and Adt27 of Tamil Nadu and SLO13
of Andhra Pradesh, Kolamba of Maharashtra, etc. The varieties so far
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released, namely TR-8, Jaya and Padma, though not poor in cooking quality,
are not comparable to varieties usually preferred by growers and the consuming
public. The need, therefore, is to identify and release as soon as possible
varieties having long or medium slender and translucent kermels. Several
advanced generations of breeding material with the required grain quality
are under test and should become available for release in the next year or two.
Some of these are also expected to be very much earlier than IR-8 in the
maturity period.
AgroNOoMY

The whole future programme of rice improvement in the country will
be to maximize production in all irrigated areas by growing the short statured
new varieties, Wherever possible multiple cropping will be adopted making
use of the early maturing varieties. Maximization of production with the
new varieties involves liberal use of fertilizers. It has often been asked if
these new varieties can be grown without intensive fertilization. Trials of
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AICRIP at several centres during the last three years have clearly established

that these varieties are better in production than the tall indicas at all levels
of fertilization although the difference in favour of the short varieties is
more significant at higher levels of fertilization. Because of the higher
photosynthetic activity the dwarf indicas yield better in sunny rabi season
than in the kharif season associated with cloudy days (Fig. 1).

Considerable research has gone into the question of how and when to apply
the fertilizer. It was generally believed that these early maturing dwarf vari-
eties needed a greater part of the nitrogen in the early tillering phase and the
general recommendation has been to apply two-thirds to three-fourths of the
total quantity at the time of planting and the balance just before the heading
stage, and that application with several splits would be more favourable
only for light soils. Further work has demonstrated that irrespective of
the soil type split application (2-3 splits) is definitely a better way of fertilizer
application (Fig. 2). One thing that has to be kept in mind with regard
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to fertilizer application is that best results are obtained only where there is
good water control. It has been found that the quantity of fertilizer actually
used by farmers has not kept pace with the increase in area under these
varieties. This is mainly due to the lack of water control and the farmers’
inability either to apply water when it is needed or take it off when there
is too much. Investigations of AICRIP are in progress to determine the
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magnitude of losses of nitrogen and the consequent sacrifice in grain yield
due to such conditions over which the farmer has no control. Application
of nitrogen by foliar spray and its economics is also under study.

Another interesting observation that has been made at AICRIP centre
with regard to the dwarf varieties is a high level of stability in production
which is very important from ‘the farmer’s point of view. Apart from loss
in yield due to incidence of pests and diseases, a considerable amount of
stability in production has been observed in Jaya in spite of the large variation
in plant population due to variation in spacing. For a given level of ferti-
lization the grain yield is fairly constant irrespective of the spacing adopted
(Fig. 3).

-
©
™

o cesmcn-- STRAW
RN ———— GRAIN

GRAIN OR SYRAW YIELD (TOKS/HA)

;3 Yoo
‘SPACING IN Cm® PER HILL
A1CRIP, KHARIF 1968

Fia. 3

PEsts

Diseases and pest problems assume a special significance at the levels
of management to which dwarf varieties are exposed, with the expectation
of better yields. Among the major pests may be mentioned the stem borer
(T'riporyzae incertulas), gall midge (Pachypidlosis oryzae) and leaf and plant
hoppers (Nephotettix sp. Inasuma sp. Nilaparvata sp.). Studies on the life
histories of the insect pests and testing of new pesticides have led to formu-
lation of spray schedules and the successful growing of the new varieties
will depend upon adopting the schedules. Investigations are also in progress
to incorporate natural resistance to insect attack in the new varieties. The
AICRIP carried out a test at different centres to estimate the loss in yield
due to insect damage, comparing fully protected and unprotected plots. It
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was found that in some locations the protection gave a 200 per cent increase
in yield (Fig. 4).
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Varietal resistance of a varying degree has been observed against each
of these pests. For instance, improved variety TKM6 of Madras has been
found to be relatively more resistant to stem borer, and breeding is in progress
to incorporate in the dwarf varieties the degree of resistance observed in
TRKMS6. Similarly, varieties resistant to gall midge have been identified of
which Eswarakora of Andhra Pradesh is the most important. This is, however,
a poor economic type unlike TKM6 for stem borer resistance. Intensive
work is in progress to transfer the resistance from Eswarakora and its deri-
vative W1263 to the dwarf varieties. Leaf and plant hoppers in addition
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to their damaging the c¢rop by direct feeding are involved in transmission
of virus diseases. Work in TRRI has indicated that Indian variety Mudgo
is resistant to brown plant hopper while IR-8 is resistant to green leaf hopper.
Crosses with donors conveying resistance are under study.

Disraszs

A cooperative programme of research between AICRIP and IRRI,
Philippines, to identify the best sources of resistance to Rice Blast (Piricularia
oryzae), the most important disease of rice, and to use them in breeding, is
in progress. Because of the multiplicity of physiological races of this
pathogen, breeding for resistance would be of a continuing nature. Procedure
for screening the breeding material has been developed to provide detection
of shifts in the race population and to identify germplasm carrying resistance
to new races. Research has also been directed to fundamental studies on
pathogenicity, host-pathogen relationships, eclimatic conditions favouring
epiphytotics and the possibility of forecasting the epiphytotics. Good progress
has also been made in these studies.

Bacterial leaf blight has assumed serious proportions with the cultivation
of the susceptible dwarf early maturing varieties in the monsoon season.
Most of the Indian varieties are also susceptible but some may escape infection
due to varying maturity periods. Recent work at AICRIP on this disease
has established physiological variation in pathogenicity of different isolates
of this pathogen and differential reaction of suspect resistant varieties. BJ1,
a variety from West Bengal, is so far the best donor with broad-based resistance
of the varieties so far studied. This is being used to transfer its resistance
to dwarf varieties. Basic studies on bacterial blight are projected to determine
the fluctuation of bacterial populations in field water, lysotypic variation
in the pathogen, sensitivity to bacteriophage, migration of the pathogen within
the host and the role of seed contamination.

Work is also in progress at Hyderabad centre to identify sources of
resistance to tungro, a virus disease present in India, and utilize thé donors
in a breeding programme. Progress has also been made on basic studies
concerning tungro virus. Varietal resistance to insect vectors is found to
be independent of resistance to the virus.

PrysioLocy

Other basic studies undertaken at CRRI, Cuttack, refer to physiological
studies on the nature of drought resistance and developing techniques for
screening rice varieties for drought resistance. Studies at AICRIP include
determination of dry matter production in rice as influenced by plant type
and level of management, and influence of climate on the rate of leaf formation,
tillering ability and dry matter production. Incidentally it has been found
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that some of the improved tall indica varieties produce dry matter equivalent
to the dwarf indicas but fail to maintain this productivity because of the
poor plant type. Other basic studies at AICRIP relate to problem of soil
types and soil conditions restricting crop growth and productivity, high
soil pH influencing the uptake of iron, problem of zinc deficiency which causes
Khaira disease, and development of highly reduced conditions during crop
growth which may all help to understand problems limiting the full yield
potential of dwarf rices.

MUTATION BREEDING

T also wish to mention here the valuable work in progress on rice in
TARI, New Delhi. Besides the programme of breeding early maturing
varieties with slender long grain, there is a cooperative programme of mutation
breeding in rice. Mutation breeding may not be a substitute for conventional
breeding but a judicious blending of the two can lead to rapid advance.
Unlike in earlier years the new procedural techniques now being adopted
have increased the chances of obtaining useful mutations. Some notable
achievements which were referred to in a recent FAO/TAEA meeting held
in TART are:

(i) isolation of short culm mutants in the best commercial varieties,
(ii) doubling of the protein content in the japonica rice (from 7%, to
14%),
(ili) transmuting the grain type (cooking quality) of Tainan-3, a japonica
variety, into an indica type and
(iv) mutants possessing resistance to blast and bacterial blight in some
ndica and japonica varieties.
Every one of the above achievements is of great and practical importance.
The Taiwan mutant, Dee-Gee-Woo-gen, which has been used as the basic
material for the dwarf habit, apparently carries some disabilities particularly
susceptibility to bacterial blight and virus, and it may be useful to explore
additional sources of the dwarf gene by mutation methods. Similarly, the
improvement in the protein content by mutation can be extremely important
to the rice-consuming population. So far as is known there is no germplasm
available, either cultivated or wild, with 14 per cent protein in the grain.

GENERAL CONSIDERATIONS AND CONCLUSION

Until 1963, we were satisfied with growing the improved local tall indica
varieties which with moderate fertilization (50-60 kg N/ha) and limited
plant protection measures could give 4-5 tons of grain per ha under good
conditions, e.g. TADP districts. This yield is itself a little more than double
the country’s average and very much more than the yield in the rice problem
areas of the country which consist of eastern Uttar Pradesh, Madhya Pradesh,
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Bihar and parts of Orissa where the yield is extremely low. The introduction
of the dwarf indica varieties since then has completely changed the above
picture. It has been established that the dwarf varieties with intensive
fertilization and adoption of recommended schedule of plant protection
measures can give with relative ease 7 tons and more of grain per hectare
in most areas where irrigation facilities existed. There was also the additional
advantage that, unlike the tall indicas which were mostly season bound
(photosensitive), the dwarf varieties so far released were insensitive to photo-
period and hence can be grown at any time according to local requirements.
Furthermore, the dwarf varieties being early maturing allow multicropping
go that the available water facilities can be put to maximum use. Wherever
irrigation facilities already exist or can be managed for a period of six months
or more it should be possible to grow two crops of rice which is a sure means
of increasing production. The introduction of the dwarf varieties has com-
pletely revised the outlook of the rice farmers. They are easily taking to
better crop management practices and liberal use of fertilizers because of
the expected high yields. They are also getting used to adopting plant
protection measures as never before.

The dwarf varieties give the maximum response under good water
management. The first desideratum for good water management is a good
levelling of the fields so that a few centimetres of water can be kept uniformly
over the whole field during the growing stages. Good levelling also leads to
water economy. Poor water management facilities makes the rice farmers
growing the dwarf varieties hesitate to use the optimum amount of fertilizers
which is so necessary to maximize production. In areas where water supply
is either indifferent or not dependable the question arises whether rice should
be grown at all under such conditions. There are now available high yielding
varieties of other cereals, maize, jowar and bajra which can even give a better
return than rice to the farmer. By intensive cultivation of dwarf varieties
in all irrigated areas, and also growing two crops where existing irrigation
facilities can be improved the country could grow enough rice to meet the needs.

There are several agronomic practices such as date of planting, age of
seedlings, depth of planting, spacing, method and time of application of
fertilizers, chemical sprays for control of insect, etc., which all have an influence
on yield much more in the case of dwarf varieties than in the usual tall ones.
These may vary from area to area and no uniform recommendation can be
made for all the areas. The farmers require advice and they do not get
it easily. National demonstrations are run all over the country principally
to educate the farmers on the new technology but evidently this is not suffi-
cient. Although the area under the dwarf varieties has significantly gone
up in the last two years, the consumption of fertilizers has not gone up propor-
tionately. This is perhaps an indication that the expected maximization
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of production with the dwarf varieties is not taking place, and only a limited
number of rice farmers are taking full advantage of the new technology. This
needs examination and steps have to be taken to see that all the rice farmers
get the necessary facilities and technical advice. Frequent meetings of the
farmers and the technicians in the villages and discussion of problems could
help. Special training of the technicians is also necessary to improve their
knowledge.

The All-India Coordinated Rice Improvement Project has, within a short
period of its existence, 5 years, made available new dwarf indica varieties
with high yield potential. These may not meet all the varying requirements
of the different rice tracts in the country. The immediate need appears
to be a better grain type than what is to be found in Jaya and Padma already
releaged for cultivation. To meet the varying agricultural conditions in
different rice areas, varieties maturing in as early as 100 days and as late as
150 days are also required. Study and intensive testing of the breeding
material on hand should provide suitable varieties to meet these requirements
in a year or two. Rapid advance in the work of the All-India project has
become possible by the active cooperation of the International Rice Research
Institute, Philippines, in free exchange of information and breeding material
and also by providing technical help.

In conclusion, I wish to touch upon a personal aspect. A little more
than half a century ago when I began my work as a rice breeder the science
of Genetics was just creating an interest, but had no direct impact on breeding,
which was considered more an art than a science. Round about the thirties
development of Genetics and other sister disciplines such as Cytology, Physio-
logy, Taxonomy and Biometry had taken place and it had begun to influence
breeding which came to be considered both an art and a science. In the
sixties the breeder makes use of the latest developments in several disciplines,
and breeding can be said to have been raised to the status of a comprehensive
science. With a large collection of germplasm at his disposal he chooses
his parental material with an objectivity and builds his new plants suited
to various requirements. Unlike other scientists a successful plant breeder
has the satisfaction of his labours being appreciated by a large number of
farmers who grow his new creations and profit by it. It is this last phase
that has sustained my interest in rice research during the last half a century.
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