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"RTCE BREEDERS INASIA: . A.10-COUNTRY SURVEY OF THEIR,.
/BACKGROUNDS,; ATTITUDES, AND USE OF GENETIC MATERTALS™.

" 'ABSTRACT |

'To learn more about rice scientists and the professional environments -

*3%n which they work, the International Rice. Research Institute (IRRI) .

. surveyed 41 rice breeders at 28 research centers in 10 Asian nations.

~ Eighty-five percent of the breeders worked exclusively with rice. Almost
all of them indicated remaining in rice breeding as one of two aspirations:
for what they would like to be doing in 10 years.

Half of the breeders held doctor of philosophy degrees; for 327 the master

. of science degree was the highest attained. Although 93% of the total
bachelor's degrees were earned locally, 65% of the doctorates were earned
from universities in highly developed nations. Sixty-two percent of the
‘breeders had participated ir the IRRI nondegree training program. About
10% had received academic degrees at the University of the Philippines
at Los Bafios through the IRRI degree training program.

When the scientists rated the adequacy of resource factors in their
breeding programs, personal freedom was found to be the most adequate,
followed by availability of experimental land and avatlability and quality
‘of field labor. Rated as least adequate were opportunities for specialized
_training or advanced education and transportation. Noted as the most '
important to the success of a breeding program was opportunities for
specialized training or education for the people who work under me followed
by. the availability of guited genetic materials and personal freedom.

‘Among environmental and biological conditions, diseases and insects were
. perceived by all breeders as the main factor that most seriously limits. :
‘farmers' rice production. ‘Next .in importance’ were drought and injurious
‘soils. SRR R ST _ R
‘' Farmers' rice-growing conditions, scientists' research efforcs, and _
‘yice varieties released during the previous 5 yeers were compared. About.
"43% of the farmers' fields were thought to be irrigated, about: 60% of the
“research efforts went to irrigated rice, and 57% of the newest varieties -
were suited to irrigated conditionms. For rainfed lowland rice, the mean
“percentages were: 40% of farmers' fields, 22% of scientists' work, and .
32% of newest varieties. - : :

-1 by Thomas R. Hargrove, -associate editor, International Rice Research ..

Institute, Los Bafios, Philippines. Submitted to. the:IRRI Research Paper
;4S§g;és.0dmmittee 24 Novembgrﬁ}S?Zi-;: ' IR Ly
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.pyfigéna;5-year:§ériéd,“165 nev'varieties had been released for 29 areas.
-or slightly more than 1 variety/year; 78% were locally developed; the
gthets were from IRRI,

In 27 advanced yield trials, 4,021 lines were being grown. .About 602
of the lines were progeny of local crosses. Of the introduced lines,
60% came from crosses made at other research centers.in the same
countries; almost all of the others came from IRRI. The breeders-had. -
selected 3,791 advanced lines from 443 local crosses, an average of -

8.6 lines/cross.
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.RICE BREEDERS IN ASIA: A 10-COUNTRY SURVEY OF THEIR
BACKGROUNDS, ATTITUDES, AND USE OF GENETIC MATERIALS

*.The ultimate responsibility for the development of improved rice varieties .
. and farming methods rests with agricultural scientists in the rice-growing
.. nations. Only through their efforts can hunger be eliminated. . Knowledge
‘about the programs and problems of Asian scientists can help scientists

at international research centers determine how best to allocate research,
training, information, and genetic resources to deliver maximum returns

- from new rice technology.

Pino (1974) said that the international agricultural research centers
‘alone cannot develop and disseminate the vast'range of varieties and

. technology needed by the highly diverse rice-growing world. To have an

- impact in low-income countries, international researchers must collaborate
- with local agricultural scientists who can build on, complement, and extend
~ generated knowledge, adapt it to a variety of local conditions, and correct
dislocations that it may create. ‘

--Despite the:importance of agriculthral scientists in the developing'nations,
- ..little is known about them or about the professional environments in which .
" they work. ' -

" 1n late 1975 the International Rice Research Institute (IRRI) initiated

- research that included the study of the sociclogy of rice science in Asia.

- ‘Because the study also monitored the flow of rice germplasm into the

: gemetic crosses made in national rice improvement programs, rice breeders ~-
' the scientists who largely control those hybridizations from which new

- farmer varieties are developed -- were chosen as the unit of analysis.

;7Fottyedne rice breeders were interviewed at 28 agricultural experiment

- gtations and universities in 10 Asian nations: Bangladesh, India, Indonesia
.- Iran, Korea, Nepal, Pakistan, Philippines, Sri Lanka, and Thailand (Table 1)
5 L ‘,' I .

" pata on the ages, professional backgrounds, and aspirations of the breeders

'f‘were collected. Also measured were the allocation of the sciertists'

professional time; their contact with other rice scientists, both within
their countries and abroad; and the adequacy of resources in their programs.

- 'Data were also collected on genetic and biologic factors such as the genetic
- backgrounds and sources of newest varieties and advanced breeding lines; - and
. - the breeders' perceptions of environmental and pest problems.

'ﬁfTﬁe project was pnrtially'fundéd by a‘grant from The Rockefgller.roundgtidﬁ.
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‘Table 1. Stations'surveyed’andﬁbreeders-interyiewed\1nua«10-nat10n‘study¢

of rice breeders, 1975. b
\

¢

‘ Country Stations survgved (no.) - Breeders :i.nterviewed_ (no.»)» k

Bangladesh ' 1
India . o 12
Indonesia :

=
w N

Iran .

Korea
Nepal
Pakistan
Philippines
Sri Lanka L2
Thailand QN

Total A 2

NwEuewNe N

|A R S - UNL S

1
2
3
!1.‘1.
2
3
2
8

S -3
"\". H

BACKGROUNDS OF THE RICE BREEDERSA

" The ages -of the rice breeders ranged from 31 to 55 years aud averaged .about
42 years. Seventy percent of the breeders were between the ages of 37 and
47. All were male. More than half had agricultural backgrourds, and
95% of this group came from families that owned land (Table 2). . =

f fwvfbaaionaZ experience'and work allocation

- The breeders surveyed had from 2 to 33 years of professional experience
(excluding academic work) ‘(Table 2).  Twenty-six percent had 10 years
of professional experience; 28% had 20 years or more. Eighty-five -
- percent worked only with rice; the others worked with rice and other -
crops, including whaat, pulses, maize, and potatoes. : ot

Each breeder indicated the percentages of his professional time spent:
in different aspects of rice work. About 68% of the breeders' work - -
time was spent in research; about 56% of the total time was spent in
" breeding-related activities (crossing, selecting, evaluating experirental
lines, etc.) (Fig. 1). : e

Professional aspirations

Iwenty-two of the rice breeders were asked to indicate their first and.:
second preferences for the type of work that they would like to be/doing:-
'in 10 years, considering their educational backgrounds, experience; .and - .
“career interests. ' ' ‘ :

Ninety-one percent of the scientists indicated rice breeding as one of
. two preferences; 36% wanted to become administrators; and 23% op:gdifo;;
‘basic or fundamental research (Table 3). ' ‘ B
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! 27 #SPiqulrugal

jCharfacterist'ié . el
Age : h /”, 40 . 41.9 yr.
‘Profess1ong experlence— f39¢ﬁ_r‘13 9. yr.
Background— : R
: Agr1cu1tura1
Nonagr1cu1tura1 L ./

,Source of family's agrlcultural income™""
Owned ‘land and: rented all or part
- to tenants
Owned and farmed thelr own land
“Rented farmland from Yandlord .
~~Wbrked as agrlcultural laborer

, /Excludes experlence galned durlng academlc‘traln :“

b/If during each scientist's youth, more than half of h1s famlly s
income came from agrlcultural sources, hls background was coneldered
agricultural. . o .

/Refers only to the fam111es of the 20 breeders from agr1cultural
backgrounds.:»A ' L

RESEAVéC

Lnbomtory S
research 47%

Research on farms’
48%

4 w'mnq Research in other .
and extension work Other 4 o, discipline: Y
A e 4% isciplines 28%

?ig.»l. How rice breeders allocate their professzonal time among’ -
different types of work. - Thzrty-elght ‘gcientists at-27 agricultural
experlment stations and universities 1n 10 Aslan natlons, l975.



6~  IRPS No. 13, February 1978" -+

vreferred to do 1n 10 years.

'Table 3. Types of work' Aslan e »
xperiment stat1ons and’ universlties

Twenty-two breeders at 15° agricultura
, in 8 Asian natioms, 1975'ﬂ

f

: - 4¥F?Eeders who rated type. as
" Type of work ~1st_or 2nd preference

- Plant brecding : : ~
" Administrative position in agrlculture
Fundamental or basic research '
‘Teaching or training ' ' :
Extension/demonstration work’ w1th farmers
Applied or adaptive research

(other than plant breed1ng)
Farming C ;

| S8 wvuey

’a/One breeder indicated: only one ch01ctfso the total numberf”f"éreg_ ences;

Tfor thls question 1s 43.

;The breeders were also asked the types of organizations. w1th whlch they

‘preferred to work in 10 years. Seventy percent of the scientists .
‘indicated a preference for a government research organization, and 56%
for a nonprofit international research organization (Table 4). (A1l° of

the breeders worked at national- or state-level research organ1zat10ns
or agricultural universities.) : .

%;ch Aslan rice breeders preferred
eders at 16 agrlcultural exper1mentaj
.mtlons, 1975. , e

LT el : Breeders who rated type as.
Type of organization - . ‘ ~1st or 2nd preference

= a/

Government research organlzatlonu .

Nonprofit international research organlzat1o””

Agricultural college or university. i
~ Private company, busxneas, or 1ndustry
- Government extension service

Farming

Otheér

/0ne breeder indicated only on.
for thls questlon is 45.f'
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Travel

Seventy-six: percent of. the breeders had traveled outside their countrles
fdurlng ‘the, previous-5-years.: ‘Those who had traveled abroad had made a *
total of 80 international: trips ‘over the period -- or an average of
almost 3 trips each (Table 5). - Ten scientists had each made ore trip
abroad' seven, two trips each; ‘four, three trips each; and elght, four
vor more tr1ps each.

'Nlnety percent of the most recent tr1ps abroad were made to IRRI and
_lOZ to other countrles. “Forty-eight percent of the most recent tr1ps }
were made pr1mar11y ‘to-attend a professional conference, 28% for further
educatlon ‘or tra1n1ng. '

Forty-two percent of the breeders indicated that an adiinistrator w1th1n
. their own. organlzatlon selected them to make their last trip abroad;
54% had received an:invitation- d1rect1y ‘from another organization..

Purpose ‘of last travel—/ .
Professional- conference
"Education or ‘training
Confer with professlonal colleague
Acquire genetic materlals/ S

Basis of selection for. travel— :
Selection by admlnlstrator
Direct invitation :

Personal t1me and - expense
. Other '

i

Twenty-81x respondents:


http:universities.in
http:breeders.at
http:perc.nt.of
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‘FEdueation

Data on.the educational background of 40 rice-breeders: were'cdlleetéd;
Half ‘of the breeders held a doctor of. ph1losophy degtee (Ph.D.);: for
'32% the master of science (M.S.) was the highest degree attained.
N1nety-e1ght percent of the breeders had at least bachelor 8 degrees,
and 85/ at . least M.S. degrees {Table 6).. .

Nlnety-three percent of the total bachelor 8, d1ploma, and englneer B:
“degrees were granted within the breeder's! own country -and- 3%, in" h1gh1y
- developed nations. But 65% of the Ph. D.,s were earned in- h1gh1y dieveloped:
~countries (U.S., Canada, Europe, Japan, or Australla) (F1g -2y

..Table 6.. The ‘educational ‘levels of ‘40 rice breeders. at: 27 agrlcultuﬁal
5exper1ment statlons and un1vers1t1es in 10 Aslan natlons, 1975. S

o

_Academlc ;; Sc1ent13ts (%) for whom Sc1ent19ts (%) who

degree deggee was . the highest attalned hold degree °
Ph: D, 50 50
32 85
3 w3
12, 98

3 )

ﬁb;B. S. plus 2 years.'e(\_';,?
’ ngh Bchool plus 2 years.,ie

Rt
a . 3% -
(l)

: es daplomondenwneersdeqrees , MS.degees . S PhD. degrees
o Hqudevelopedmhons
Other Asian nahqns o

VFlg. 2. Sources of academic’ degrees of Asian rice breeders. Forty
‘gcientists at 27 agrlcultural experlment statlons and unlver31t1es 1n
e10 Asian nations, 1975, ‘



Four breeders (all Ph D) had partlclpated in the IRRIL degree tralnlng
program. ~Two-had:received:their doctorates at the University of the-
Ph111pp1nes at_Los- Baiios (UPLB) through a collaborative program with,
IRRI. The other two had received master's or bachelor's degrees at
UPLB and then ‘received doctorates in highly ‘developed nations. -~

Sevent&~31x percent of the breeders had participated in nondegree =
tra1n1ng at IRRI or at. other 1nst1tut10ns (Table 7) ~'0f “thdse who' hadﬁ

part1c1pated 62%% had been. in- the IRRI tralnlng ‘program.- - Forty-thre"i
percent -of those partlclpants had attended only'l:course; 30%,%2" courses;
al‘ld 10%, 30 l",“ w " ‘

>‘» A“ .

Partlc1pét1ng breeders T

(no ) (7)‘ :

‘Plac‘ of tra1n1ng

7L IRRIVonly

V.\RRI and:- elsewhere
Elsewhere only ”

) - PIRTE RO
: /Average number of nondegree tra1n1ng courses each b\ e r‘partrc

‘{DEQUACY. ‘AND IMPORTANCE: OF RESOURCES ' . -

A plant -breeder is essentlally a genetzc archztect. "His tools for
:bU1ldlng .new rice var1et1es 1nc1ude such resources as’ exper1menta1 land,
‘greenhouses, sc1ent1f1c 1nformat10n, and parent varieties w1th ‘desired
7genet1c tralts. o
‘Thetbreeders were asked to rate the adequacy and the 1mportance of 14
‘regource factors’ suggested by-plant. scientists from IRRI and from natlonal
_programs in Asia. Each factor was con31dered -important to rice breeding -

programs.

Scientists rated personal freedum to ineorporate new breeding materials,
techniques, and ideas into the vice improvement program as the most
adequate, and availability of gemetic materiale as second most adequate.
‘They also rated availability of experimental land and availability and:: .
quality of field labor as fairly adequate (Table 8).


http:information'.an
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fabie 8. Ratings of adequacy and 1mportance of reaources that 1nfluence
the work of rice breeders. Thzrty-elght rice breeders at 27 agrlcqltural
experlment statlons and un1vers1t1es in 10 Aslan nat1ons, 1975. S

Mean ratlng a Imporg nce: score

vaesources . " of .adequacy>’ . . total¥ 1ndex—
Opportunltles for apeclallzed tralnlng-
or advanced education for people U
who work under you ' . .3.08. - 49. 0 32
. Availability of genetic materlals w1th‘ SRR o
’ specific genetic characteristics . .. 472,02 46 0 30*

. . Personal freedom to incorporate new-
breeding materials, techniques, and
ideas into the rice improvement L e "
program o 1,63 45 0.30.
Opportunities to have breeding 11nes ' '
thoroughly tested under diverse . e e s ..
' pest and environmental condltlons 2,914 138, 0.25;
. ‘Financial support o 3400 37 0.24
“Scientific information resources,
" such as journals, books and. contact
" with other scientists, to use 1n

< your breeding program ‘ e 2.83. 32 0 ZI
- Availability and quality of - tralned S T e
"' technical help ; . 95785 132 0. 215
“Opportunitles for spec1allzed tralnlngf_ R o
~ or advanced education - - .- e 3.27- 17 0 11*
Opportunities to ga1n sc1ent1f1c LA e 4
recognition : i : ©'3.13 ‘15 0 105
Equipment and tools to use’ in. g S
experiments and breeding work 3.08° 12 0;08
Opportunities for professlonal o Koy s R
‘advancement "f 3.07; ‘11 0.07
Availability of experlmental land 2.11. o1 0.05
Transportation o 3 , 3,25 5 0.03 "
Availability and qualxty of labor Q 2726 2 0.01:
0 0 07”

Other , T f?ﬁﬁﬁg . 10

T e T . L Hi
A‘quate at thls station, 2‘_;gﬂequg§g;
5 ‘= very'1nadequate. ‘ oy

. /On a scale of from 1 to 5.%5“MH
3= 1ntermediate- 4= 1“adequate-

‘b/Calculated by assignlng a weight of 4 to each factor rated as-first in.’
‘importance by each breeder; 3 to each factor rated second; 2 to each rated
‘third; and 1 to each factor rated fourth. Totals for each. factor were then)
summed to get an index. Totals for each factor was 152 (1f all. 38 respondents~
had rated one factor as first in 1mpoctance) '

/Calculated by dividing total importance score by maximum p0931b1e score per‘f
factor (152). 1 = most _important; 0 = least 1mportant.f
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‘gg;gdgasx;gas;;gdeqqgce;amongp;hé facpéfé wére“oppontunitiésgfbhf?@
epea@g}gggggﬁnainingpoﬁ,advanced education. and. transportation.. . Other: ;:

‘resources were rated as least adequate by four individual breeders..; Of:

‘those, 'red; tape. and.bureaucracy were cited twice.

*Eghhrﬁfééder was given a list of the resources that he ha& rated. and: =
was_ asked -to rank the. top four. in terms.of importance to the success:of.
‘his breeding program. An importance score and an index were calculated. -

‘Rated- as most important was opportunities for specialised training or- . -
-advanced education for the people who work under you (Table 8). :Second -
‘most’ important was availability of genetic materials, followed by personal
freedom (the factor that"had the highest adequacy rating),:-and opportunitiet ..
to have breeding lines thoroughly tested under diverse . pest and environmental::
eonditions. - ' SRR

Négé"that opportunity to gain scientific recognition and opportunity for .
profesaional advancement received low importance ratings. '

ENVIRONMENTAL AND PEST PROBLEMS:

Rideibreeders and other scientists share the responsibilityvof'deveioping"
improved.varieties that can resist or tolerate adverse environmental. or:.
biological conditions gsuch as diseases and insects, drought,ucoldﬁujffo

temperatures, or injurious soils. The breeders' perceptions of various
environmental stresses and of specific pests that limit yields on rice
farmers' fields were surveyed. IRRI and national research organizations -
can use such data to help determine the areas in which rice scientists "

most need improved breeding materials and scientific information.

Each breeder ranked (in order of severity) the four most serious -~
environmental or biological problems that limit farmers' rice yields

within the area served by each experiment station. At stations where

more than one rice breeder were interviewed, these data were collected
for the major environmental subregions for which each breeder was s
responsible. The breeders also ranked specific pests in order of ssverity.:

Ehvifbnﬁeﬁtal and bioldgical stresses

Every breeder rated diseases and insects among his four major problem
.(Table 9). For all regions, diseases and insects received the highest
mean severity rating -- 3.2 on a scale where 4 was the most serious
problem and 1 the fourth most serious. : C

Drought was the second most important environmental problem. It was
considered a major problem in 82% of the areas. It also received the
-second-highest mean rating of severity. Injurious soils were rated as
a major constraint in 57% of the regions. The overall gseverity rating
for injurious soils was 1.2; for the stations where problem soils were
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.considered a serious problem, 2.2.  Excessive monanon cloudiness was
considered serious in 40X of the areas; floods in 38%. Cold temperature,
rated as a problem in 291 of the areas, received a low overall severity ‘-
rating of 0.7. But when calculeted for only the stations where cold ‘
was a problem its severity rating (2.5) was high.

Waterlogged soils was an interesting problem. Also called 7ll-drained
sotls or gstagnant soils, the term refers particularly to regions in the
coastal areas of the Indian subcontinent where stagnant water up to

1 meter in depth stands throughout the monsoon season. Two breeders in
India (6%) indicated waterlogged soils as a serious constraint under the "
category other stresses although it was not included in the list of
environmental stresses. One breeder considered waterlogged soils the -
most serious constraint in his region. ' ‘

Table 9. Rice breeders' perceptions of the biological and environmental.
stresses that most seriously limit rice production on farmers' fields
within the areas served by their research centers. Thirty-five breeders -
at 28 agricultural experiment stations and universities in 10, Asian -
nations, 1975. :

" -Mean severity fétinggj" Areas‘ (%) where' *

- Biological-environmental _~ Stations where - stress was rated”

: factors' ) Al stress'was a  as a ﬁéjbis“' ‘

‘ ’ " stations problem @ constraint—

'Diseases and insects 3.2, 3.2 100

Drought e/ 242 1Y) -82;.
Injurious soils— : 1.2 2.2 57

Excessive monsoon cloudiness . 1.3 2.4 40,

Floods - 0.6 Le? 38

Cold tempeggture 0.7 225 . 29,

Deep water— 0.4 2.6 155

Hot temperature . 0.1 1.3 L9
Waterlogged so% 8 0.1, 2.5 , 6

Other stresses— 0.1 1.5 6

a/

='On a scale of 1-4: 4 = most serious envirommental or biological stress; '
1 = fourth most serious. Calculated for all 35 areas and also for only
those in which each factor was considered one of the region's four major
problems. T T e

b/

='Percent of 35 rice breeders who rated each stress as one of four mdst,
serious problems limiting rice production on farmers' fields within the..
‘regions served by the experiment stations.

EjSalinity, alkalinity, zinc deficiency, etc. | o -
'gjnefined as water that reaches about 50 cm (too deep for the new sqmidwaﬁf;
varieties to grow) during the monsoon season. ’ S

e/ ’ . . ! .

='Typhoons and weeds.



Diseases and insects

When the rice breeders ranked 14 major pésta,5théy cited three diseases
and three insects among the four most serious in from 30 to. 60% of the:
regions. ’ o - e

The rice stem borer was considered a serious pest —- in 60% of the regions.:
(Table 10). When calculated for all 35 regions in 10 countries, its o
severity rating (1.6) was one of the highest. But when calculated on.y
for the stations where the stem borer was rated as one of the four most .
gerious problems, the degree of severity (2.7) was fourth highest. That

Table 10. Rice breeders' perceptions of the specific insects and' diseases .
that most seriously limit rice production on farmers' fields within the - -
- areas served by their research centers. Thirty-five rice breeders at
‘287agricu1tural experiment stations and universities in 10 Asian nations,
-.1975. ‘ : - L _ R

13

Mean severity racigggj Regions (%) where

et Stations where pest was rated“quf 
" A11 ©° 7 'pest was a . a major constraint™.

- stavions _problen

'jT»Stem‘bbier-,y,L;'w'

. ;‘ ;2,7._:_
...;Bacterial ‘blight - 0. ‘28
“Brown planthopper 1 2.5
Blast disease 104 3.2
Gall midge 131 3.0
Tungro virus 0T 2.3
Sheath blight 0.3 2.0
Green leafhopper - +0v2 2.0
Helminthosporiym - 0L 1.0
Striped virus— ' 2043 3
Grassy stunt virus. 0.1 1
Sheath rot 0.1 2
Other insects— S 0.7 2
. 0.4 2

Other diseases—

~§/On a scale of 1-4: 4 = most serious inéect'of'diséasé{pést; 1'-"fdﬁffﬁf'

most serious. Calculated for all 35 areas and for only those regions in
which each factor was considered one of the four major pests. -

~2/Perceh£ of 35 breeders who rated each insect or_disease as one(bfﬂféﬁiQ
most serious pests limiting rice production on farmers' fields within the
regions served by the experiment station. ‘ - '

) E-/l(prea only.

Fg/Includes one rating each fpr}whitebacked_planthopﬁer,.ieaf roller, paaay
" bug, seedling fly, stink bug, army worm, gandhi bug, and . two nonspecified.
.insects. ' , L

 5g/inc1ddes one rétiﬁg”éhch”fbtﬁﬁacterial leaf streak;'bléck gﬁut, sheath’
: virus, glume blotch, stem:;ot,'anq‘two nonspecified diseases. S
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"may ind;cate ‘that the stem borer 11m1ts y1elds across’ vast«reglona, but
that” ather pests are usually more serlous in 1nd1v1dual reglons. c

Bacterzal blight dlsease was another w1despread pest. It was 'onsldered

a major problem in 57% of the regions and it received an over il severity . .
rating of 1.6. At the stations where it was a serious pest, vacterial
blight received a rating of 2.8 -- higher than that received by the stem -
borer. Blast disease was cited as the fourth most common of the serious
pests -~ in 43% of the regions, and it received an overall severity rating
of 1.4. At the stations where it was considered a major problem, however,
it received the h1ghest rating (3. 2) among 211 pests (Table 10). :

Grassy . stunt virus disease was consldered a major problem in only 6% of
the regions while its vector, the brown planthopper, was cited. in. 46%.:
That may indicate that grassy stunt. could become w1despread and serlous
in the future. - ,

(COMPARISON OF FARMERS' CONDITIONS,- SCIENTISTS' BREEDING EFFORTS, ™)
_LATEST VARIETIES

The relevance of the rice breeders ‘researc ,
types of varieties that farmers need was measured
‘1ocal r27e—grow1ng condltlons were asked of 23 bree er
centz2rs— in 8 countries. ’
1. "What percentage of the r1ce grown on,farmer 2]
the area served by your experiment statlon is" 1rrlgatedq;“,'
-upland, and deep-water or floatlng r1ce? ‘ .

2. What percentage of your professlonal time is. spent in improvement:
,of 1rrlgated ralnfed—lowland upland vand deep-’ater or floatlng‘,1ce?

3.: ‘What' percentage of a11 var1et1es releas d by'your statlon, ;
over’ the past 5 years 18 su1ted for each of the 1ce-grow1ng condltlons?

Io e11m1nate blas, the sequence of the three auestlons was dxspersed in f’
the quest1onna1re.

”The breeders perce1ved 43% of the rice grown on farmers' fields as . -
‘1rr1gated' the scientists spent 60%Z of their time working with 1rr1gated
rice; 57% of all varieties released at their stations during the prev1ous
5 years were suitable for irrigated land (Table 11).

‘For raxnfed rice the mean percentages were 40% for farmers' 'ccnditiongfi
- 22% for’ sclentlsts work t1me, and 32% for recent varietles.

”The three factors matched fa1r1y well for upland and deep-water or float1u5
r1ce.

,,KZ/At the one experlment station where two breeders were asked these
. questions, each was asked to respond to the quest1ons for the maJor
= aubreglon for whlch he was respon51b1e.,u
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_gTable 11.- ‘A~ compsrison‘of'rlce breeders' perceptions of the rice-growing -
‘conditions of farmers in the regions served by experiment stations; the
‘mean percentages of research efforts ‘that rice breeders devote to the

' gsame categories of rice-growing conditions; and the varieties released
during the past 5 years. Twenty-three breeders for 23 reg1ons served

by 22 agricultural experlment statlons and unlversitxes in 8 Asian nations,
1975. ' ‘

| - Rice-growing conditions (2)
‘ fHComparisong; Irrigated Rainfed Upland Deep-water or -
e lowland floating

Farmers' fxelds : N“fg43 401_,.' 12 5
Sczentzsts' reseayc efforts 60 22° . 14 vl
New ;varletles— e 32 .,gq' 10: 2

'NEWEST: VARIETIES

;The types of new rice var1et1es that were- becomlng avallable to Aslan Y_b
;farmers .were: determlned through a survey of breeders at 29 research’ centers

.in':10".countries. The breeders were asked: -about  the varieties that ‘had been

greleased by their gtations over the previous 5 years.

A total of 165 new varieties had been released by 27 of the experiment
,statlons. .Two stations had not released varieties during the time perlod.
fFor ‘all stations surveyed, the average number of released varieties was:

,5 7.or sl1ght1y more than 1 variety/year. For only the stations that had.
‘released varieties during the: ‘5-year period,. the average. was 6.1 var1et1es/
'stat1on. SRS y

,-;—,g,ga;zz*y_bfea‘jana To8T variotien

tEach breeder was asked how many of his newest varieties . had’ been bred
”locslly (within- ‘his country) ‘and how many had come from IRRI. Breeders,
;were also asked to identify the parents of all locally bred varleties.

'Almost 80% of the var1et1es hsd been bred w1th1n the countries where
jthey were released 22% were developed at IRRI (Fig. 3). SRR

" IRRI progeny

. Forty=-two: percent - of the vsr1et1es were progeny of crosses:involving an
IRRI variety or line as a parent (Fig. 3). (0f the 120 locally déveloped
j,’vaneties, 54% were-IRRI progeny .) . Sixty-four percent of the total sample

‘were either progeny of IRRI rices or had been developed at IRRI. Many of:
" the other varieties were progeny of Taichung. Native 1 (IN1l), which was:

s
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o or lines
22%
(36 vcrieties)

IRRI progeny
42 %
( 70 varieties)

Locally developed
.. progeny of other rices
36%

( saualavr\ e

gFlg..S. Of 165 new var1et1es released for farmers in Asia over
‘period, 64% were either progeny of IRRI rices or were IRRI varie
.experimental lines. Twenty-two percent of the rices were develo
"IRRI and 42% were progeny of local crosses involving an IRRI par
One hundred and sixty-five newest varieties released from 1970 t
at. 29 agricultural experiment stations and universities in 10 Asian
mnations, 1975.

‘released in Taiwan 1n 1956. TNl was the first troplcal gemidwarf plant y
ftype, and ‘it became a ‘prototype model- for the. arch1tecture of IR8, released
'in-1967. TNl was generally replaced on: farmera' f1e1ds by IRS and newer
sem1dwarfs in the late 1960'8.

ADVANCED BREEDING LINES

Plant breeders enter their best experimental rices -- those fixed lines
or F, generation) being evaluated for possible release as new farmer
gletieg -- in advanced yield trials. Because most of the future rice:
varieties in Asia will come from such advanced trials, information was..
collected on the types. of plant materials included in them through a
survey of the rice breeders in charge at 28 research centers in 10 -
- countries. :
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‘Winbera’ and aources’of Vines

jltgvas'fpund;tﬁatfk;IGB aJVanc¢d~lineé‘veréfbéiﬁg tested in.29 such.
“trials at the 28 stations. A mean number of 144 lines/trial was found,
with a range of from 12 to 630 lines/trial. s ' L

For most of the trials, the breeder in charge indicated how many of the ::
‘advanced lines were developed at that station and how many came from -
‘outside sources (other breeding centers in that country, other countries,
"or IRRI). These data were collected on 4,021 of the breeding lines in

27 advanced yield trials in 9 countries.

Eifty-nipe percent of the genétic matepial Originated from 10¢61“¢foé§é”
made at the breeders' station; 41% originated outside of the stations:
(Fig. 4a). SR - ; e g e

Souvces of introduced lines::

The origin of 1,406 of the introduced lines (the advanced lines not from -
local crosses) in 17 advanced yield trials in 8 countries was determined
Sixty percent of the introduced genetic material came from crosses made
at other research centers within the same country as the surveyed: = -° '’
experiment station: almost all of.the others. came from IRRI (Fig.: 4b).:

Other research
cenfers within

ntroduced lines couni‘rin
1658 lines 842 lines

a1 % 60 %

a ~ b

i?ig. 4, Data were collected on 4,021 breeding lines of rice in advanced -
.yield trials in Asia. 4a. Fifty-nine percent of the advanced lines
originated from crosses made at the local research center while 41% - .

‘originated from crosses made outside of the local centers. 4b. Of 1,406
‘introduced lines, 60% came from other research centers within the countries: '
‘and 39% came from IRRI. From a survey of 4,021 advanced experimental lines '

of rice in 27 advanced yield trials in nine Asian nations, 1975.



I 18 IRPS No: 13, Februatyl978

Mumber of locally developed lires per crose’

An attempt to further measui‘e the genet1c diversity of 1mproved local
lines was made by asking the breeders to indicate the number of crosses
from which they selected ‘3,791 locally developed lines in 22 advanced
trials at 20 research centers in 8 countries, The lines had- been
selected from 443 crosses -- an. average of 8.6 advanced’lines per cross.

BREEDING METHODS

‘The breedlng methods that r1ce breeders used were surveyed at 24 research
‘centers in 10 countries. : A T

Slxty—elght percent of the breeders pr1mar11y used the pedlgree method'

94% used the pedigree system in combination with other methods (Table 12)
Although no breeder depended primarily on mutation breedlng (chemlcal
radiation, or natural) in his program, 39% used mutatlon in comblnatlon fgr
w1th other methods. , - : e

Table 12. .The breedlng;methods used by 31 rice breeders at 24 agrlculturall_
experlment statlons AN 'unxversitles 1n 10 Aslan countrles, 1975..A_,3va,'

Breeders uslng

Use;ofsx" -

method 8/

e Backcross _Bulk  Mutation®’Combination Others‘,1
No. ~ % No. % No. % No. -Z WNo. %

couwwr .

several breedlng o
systemstw 2994

P;no, J. A. "'1974, Graduate tra1n1n3 Ior national deveiopment:. a look:

" at the Rockefeller approach. Strategles for egrlcultural educatlonf
in developlng countries. Pages 193-205 in Wbrkzng papers, . "'
Agricultural Education Conference ‘I, The Rockefeller Foundation,
New York N. Y.




