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ABSTRACT
 

A short generation rice cycle helps rice breeders 

who work with photoperiod-sensitive crosses where 

only one generation is possible per year because 

flowering is delayed if rice is planted off-season, 

Short generation is also necessary when breeding 

rice for low-temperature areas where only one crop 
can be grown each year. The rapid generation 
advance (RGA) method shortens rice plant growth 
duration by using high temperature-short day treat-
ments to make three generations possible each year. 
The duration from F2 to [5, which generally takes
4 y'ears, can be reduced to 2 yea rs. 

Besides shortening crop duration, RGA allows many 
crosses to be processed in limited space and time. 
Environment can be controlled, and problems such as 
bad weather, raLs, and other disease and insect 
pests are minimized. Also, limited selection and 
screening is possible using RA. 

RGA was suggested by joulden in 1939. Japanese 
rice breeders :vg r using it in 1958. By 1977 31% 
of the rice areas in Japan grew cultivars bred 
using RGA (Nakane 1979). In 1976 Ikehashi began 
using RC.A for photoperiod-senstive rice breeding 
at IRRI (Ikehlashi 1977). By 1980, IRRI RGA iicili-
ties were in full operation. 


RGA can help shorten breeding periods at national
 
programs in rainfed wetland areas where photoperiod
 
sensitivity is important. Few new photoperioe­
sensitive rice varieties have been named in the
 
last 20 years, yet they are grown on more than 20
 
million hectares. Breeding for photoperiod-sensitive 
varieties has been neglected because more time is 
needed to develop them than is needed for photo­
period-insensitive varieties like the new, high­
yielding breeds. 

In photoperiod-sensitive 

rice breeding, selection
 

for maturity date is site-specific. Strong speci­
ficity limits international testing and breeding 
material exchange because selection for a specific 
environment may result in discarding varieties 
best suited for other areas. RGA solves these 
difficulties. Through RGA, fixed bulk materials 
from IRRI are sent to different sites where primary 
selections, especially flowering dates, are made. 

This report describes cultural methods we have 
evolved to obtain optimum growth, shortest possible 
growth duration, and maximum use of space. Various 
characters that can be screened during RGA and the 
general breeding procedure are discussed.
 

7.IBy B. S. WVa;", , U;'wPatcn, and '.S. . Lpez, plant physiologist, research assistant, and research aide,
International Rice Research Institute, Los Bafios, Laguna, Philippines. Submitted :o the IRRI Research Paper

Series Committee July 1982.
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RAPID GENERATION ADVANCE OF RICE AT THE 
INTERNATIONAL RICE RESEARCH INSTITUTE
 

Rapid generation advance (RGA) is not a total 
breeding method in itself 
but a breeding procedure 

where segregainp populations are raised in an 
environment using close spacing, high temperature, ~Iand short days to minimize growth duration and ",i.., P,make several generations per year possible. 
 N" ,, .. "., 

RGA preserves the potential variability of each , .... * , i- -. 
ros sognetically fixed materials can be rigor­

ously selected under local conditions. However,
 
certain characters can be selected during RCA. Af­
ter RGA, the F 5 to F6 lines are almost homozy-
 . . ,,* ) 3 , 
gous. Trait selection If- reliable at this stage, 
even if low heritability traits such as elongation " ;""
 
ability, which causes problems if selected at an 

* 6
 

early generation, are desired. **Wu 

Because the special RGA environment does not allow 
researchers to visually assess plant population,

potential performance 
 of crosses cannot be ob- RGA screenhouse at IRRI.
 
served. To overcome this problem, scientists may
 
plant a sample of the reserve seed and
F2 moni­
tor traits essential to the breeding objective, dormancy 
 must be broken. To break dormancy,Care should be taken when selecting parents for fresh seeds are dried for 2 to 3 days and suo­
the crosses and the breeding objective should be jected to 50'C for 5 days.

well defined. Taking notes on individual plants is
 
not advisable, this defeats one of the major RGA 
 Seeds are soaked for 24 h, then incubated for

advantages. 
 24 h. Wooden boxes or metal trays are prepared 

for planting by adding I g ammonium sulfate,Standard steps taken before and during RGA are: 0.5 g of solophos, and 0.5 g of muriate of 
potash per liter of soil. A stick with nails 

1. Hybridization. Specific breeding objectives are at 3-cm intervals is used to make guide holesdetermined and the parents to be used selected i.nthe soil sutfn-e. Standard3 x 3 cm, but optimum dependsspacingspacing oniscon­
based on adaptabil itv to the area and specific taier depth and soil fertiving . Using o c­traits needed to improve the variety for that a in e sed si l acedtilt a.. h forceps,area. The promising donor or parent may be a germinated seed is placed in each hole andidentified through field observation, published covered wi edto mm OnlyI 2 soil. uniformlyliterature, or the IRRI germplasm data hank. A germinated seeds should be planted so even
local scientist can make the cross or IRRI can growth and competition are maintained.
 
be reques ted to make specific crosses (Fig. 1).
 
The cross may be simple or complex, depending
 
on the objectives and donor availab liiity. 

2. Production of F) seeds. About 100 g of F') seeds 1are needed for the first RCA planting. Iowever, ;.t
 
if the procedure is strictlv fol lowed, 300 g
 
reserve 
 seed will he needed for other purposes
 
(see Table 1). To )rioduce thiis amotlnt, grow at
 
least 20 F, plants at ordinary spacing. Also
 
grow the parents of the crosses as F I genera tien 
references. 
 -

3.F lngn When acros a­
3. F2 _R__ntg.. hn co i.s submitted for RCA ,.
 

at IRRI (Plant Pliysiology Department) , a RCA ,. i
 
number i a'signed and informa tion about the
 
cross is !isted (see Table 2 for the form).
 

General Iv, i1000 to 1,500 F2 plants are grown
for each cross. At least 3,O000 seeds are Direct sowing of pregerminated seeds using 3 x 3 cm 
needed. Before beginning the process, seed spacing. 
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Table 1. Amount of seeds needed for a RGA program 
with 3,000 initial F, plants per cross. 

Amount of 

Operation seeds (g) Remarks 

Main plinting 100 For R(,A
 

Short-term 

reserve 


Long-term 

reserve
 

Monitoring 


100 In case population is 

reduced bv unexpected 

stress. 


100 For future use. 


100 To check the potential 

of th0 cross. 


If Vegetat ive rowthL is vigorous aP' ins ide 
p-ants are heavil"I'shaded, leaf ,uning may be 
necessary 20 days aster sowi ng. Prun ing at 15 

nmevc it 20 g I;Sirever. tL lnilkn tfrom cm zm ov ,ethe ground w ill prevent p lant .- from/ 

growing too tall, buz will not delay flewering 
(ELnuIs ULt a 1 1980) . Dur og pruniog, plants can 

he inoculated for bacterial bligh t u;ing theci pp og eclti (110.Iodgi o ca he/reliat aeclippingl technique. 11ureL bLPremat loding can 

mim ized bv ;pr a vi o; )139 5 at 4,000 ppm on 35-

day-old seed ilogs. Carts used at IRRI have 
miietal posts at each cornero 1(0i so can heattce stringstPat.Bi 

tta(hCd to support plants. 


,.--Other 

.-- :.


i 	 l
A 
!/ /!$\{ 

S12. 

Inoculiat i', for Bi sJcreen iLiig du ring pruining at 
vegte tat ive stage. 

t'hot oper.iod tri'-itMt nt is stalted 20 days after 
swowing for crosses using phttoperioi-sonsit Vt 
pa rCItS. Carts are placed ioidt, tho dirkroom 

it 1700 hi, and removed the foi *t'w ing div at 
070(10 . This process iStcoot inied until 50'" 
of tlc pl ;Is have headed . Man'v p l)t oper iod-

sens itive plants start (,) to 70will flr)in, 
days; after seeding. Some planits v ith Ioin 
basic ve'etaItiVe phase (BV') need 10O d %'sto 
f lower. The l(ngest sowing to fIowering dura-
tion recorded for a RCA population is I134 da \'s 

-- a DIA29/IIR42 cross (Balrdhan Roy et at 1982). 
Detaved flowering in certain trosses usualllv 

Table 2. Entry form used in RGA. Information for
 
items one to six and nine must be supplied by the
 
cooperator.
 

RGA 	No.
 

RAPID GENERATION ADVANCE
 

I. 	Name of cooperator
 

2. 	Address
 
3. 	Designation of cross
 
4. 	Female parent _ Male parent 
5. 	Hybridization (Yr/Season)
 

6. 	Institution where hybridization was made
 

7. 	Breeding objectives:
 
Deep 	water rice / /
 
/ / submergence tolerance
 

/ / elongation ability
 
/ / photoperiod sensitivity
 
/ / other r.gronomic characters
 

Cl oeac
 
/ / at seedling stage
// atat p n c e initiationi t a ioI panicle 
/ / at flowering
 
/ / earliness of flowering
 

/ 	other agronomic characters 

Disease and pest resistance / /
 

RT / / SBSB BBBB I I/I/ / / 


GLII / / RSV / / BPH
 
GSV / I CM / I BLS / /
 

objectives suc i as drought and problem
 

soils / /
 
8. 	Generation of the seed
 

Date submitted
 

9. 	RGA from F to F
 

No. of No. of Flower­
seeds plants Sowing ing Harvest
 

4
F

F5 
5 - - _ _ - _ _ _ _ 

10. Data to be collected	 
_ 

I 	 Special treatment made
 

Data collected
 

13. N.. of Iines returned Date returned 
14. Remarks
 

the result of a long BVP. A plant with a 
60-day BVP will take more than 100 days to 

matiire. These crosses diminish the value of 
RGA because growing thiree generattons per year 
is difficult. l)VP should be considered when 
determining crosses for RGA. Crosses with long 
BVP and photoper iod insensitivity should be 
planted in the fiet because growth duration in 
RCA is not shortened and is sometimes delayed. 



National Program IRRI 

Identification of 
promising source 

F'laentificationof 
I promising source 

-- Inodate 
Request_..,_last 

[ a 
Hybridization 

] 
Hybridization 

] 

Single crosI 

lop cross 	 )Iublcross 

F2 , Fj-F,, 
AGA 

National program 	 Poslip c selection 

Pedigre selection 	 P,,, b,, ,0redIRRI 

IRTP nursery 

Fi.. I. General scheme for rapid generat ion 
advance (RGA) . 

flowering. Proper fertilization maintains healthy 

green p]ants that are not overvegetativ. At 40 
to 50 days after sowing, 10 g ammonium sulfate/ 
mL dissolved in 10 liters of water is applied. 
The box is then flooded witli additional water, 
and nitrogen is dissolved in water to facilitate 
even dstrLbtition. If the soil N level is lo,' 
frequent topdressing may be necessary. 

PlanltS Slteild he tatrvested panic! e by paniceIt s 
the mature. Two seeds should be taken fr' m 
each plant. The rest is threshed in bilk andrCeSe r e (I . 

reserved.edi 

4. 	Plantin, I.' seeds The procedr e described in 
steps 2 and 3 can be used t trough l'4 or 15 gen­
erattons a lthough individual pots 2 1/4 inches 
in diim.ter are 	betlter for F3 or 14 plantlingsni 
bec ause screenig is easier and bi gger plantswith la~rpanicles are produced. 

At IRI, 14 or F5 seeds are givet to the Plant 
IIrteeding IDepartteent for field eva luast ion duringg 
wet season. Pedigree selection ard hiulkIharves t -
Log are made. S.'leCtioll; frem te pedLgtee are 
given to n1 I Rice Lesti Progranthe nternat o a 

I RTP) fotr inc l LI in the teta11 t iona I Rice 
lDeepwa ter Observa t iona I NUtserv (Ikl)WllN) or the 
Inte rnat ionaI Rice Co lIITo! erarnce Nurser (IRCTN) 
(Fig. I). The cooperator who sent the F2 seeds 
or requested the specific cross to be made is 
also suppliLed with bulk seeds. Seeds are plant 
at specifiC sites and subjected to rijgorous area-
specific selection pressure. 
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OPTIMAL USE OF SPACE AND PLANT CONTAINERS 

Using large wooden boxes or small individual pots has 
advantages and disadvantages . Wooden boxes can accon­

more plants but boxes are occupied until. the 
plant is harvested. Small pots take more space 

l't half that space ma' be available 3 months after
 
sowing. If plant:; a ,restressed ,t an early stage,
 
elimination if :rusCeptible lines provides additional 

111011th after t)Wilng, 

1"
 M 
, 'Y 

" - '-	 " ­

-- ''.- ', - - --­" .... 


Vale, 
Droug ht screening. A disadvantage of usiLg wooden 
boxes is tlha t dilea d plants o,:'up'. space until 
harvest. 

;",. ',.-a 	 ,7 .­

>4,
'({
 

r ­ '
 

Hill1'vest i"gll
each pan iic Ie separa tel.. 

lIre ritirirber II lpl tnts; grown per year is the same 
regardless of .hrethrt' wioieni boxes (127 127 x 10x 
cmu'or square ,ts (5.5 x 5.5 x 5.0 cm) are used. 
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Wooden boxes may be best for early generation mater- on leaves can be measured 2 weeks after inocula­
ials that are not screened or selected and that re- tion to give a general idea of resistance. Suscep­
quiire only a sinall number of sels per plant. Indi- -ible plants will have decreased vigor and may 
viocal plant containers are better for screening die. Inoculation at an early growth stage, espe­
than la rge boXCs. S'Asceptible p1lnts can be eim- ciaIly if one parent is highly susceptible, can 
inated iminmediatelv a t er test ing and remaining reduce the population by as much as 50%. 
plants can grow to ma tur i tv in a smaller space. 
Square pots are ideal for RK;Ascreening, whi(h is 
usiua lIy done .t o r l"5 generation. During the Screening for drought toleranceF 4 F4 

soid 1 5 generations biggtr p:nicles are needed be­
cause larger seed supply is required. Screening for drought tolerance during RGA is pos­

sible, but has not been used with actual crosses. 
Tes:s of 10 varieties from different geographic 
areas have been made using plastic pots. Eighteen­

Aday-old seedlings were water-stressed for 5 days 
(Eunus et al 1980a). Seedling survival percentage
 
ranged from 22 to 89%. Actual stress measurement 
is not necessary, because the goal is to eliminate 
susceptible plants during RGA. 

Five days of water stress did not delay flowering, 

, 
Tv 4,height, 

,, / i"reduced, 

but grain sterility was increased and plant
panicle length, and panicle weight wereas compared to tile control. However, such 

plant characteristics during RGA is relatively 
j, 

4 S unimportant because they arelection process. In cooler not part ofclimates, a the se­longer 

tstress period may be necessary. 

Screening for submergence

A plaist iC p0 

t uSed il ;LA. tolerance at seedling stage
 

Complete submergence of the rice plant at trans-
Closer spacing in wooden boxes results in more planting is common in rainfed wetland rice areas 
dead plants at larvest_. There is more competition where photoperiod sensitivity is required. Plants 
for nutriellt:; lil light. Survival is 747, in boxes are most sensitive to submergence 10 days after 
and 99/ ir square pots (Peralta et at 1979). soaking. Screening for submergence tolerance 

during RCA is done by planting In individual pots 
and submerging 10-day-old plants for 7 to 10 days, 

SI'I 'RF-SSLIRES; IIRING RGA depending on parent resistance and environmental 
conditions before and during submergence (Bardhan 

S, l.,tin hiring RA is pos sible to a limited ex- Roy et al 1980b). 
telit . Poor pert)rmer,;, diseast-infected plants,
;ad l ait,1 S si ti h o tipk itwa,-, c.,iln ,asi lv be re moved.If elenti;ns r made, piilat ion is reduced for Ten days afLer the submergence period dead plants 
ili, tie,:.:t ig l r, t ion. T,) ;(iW tile sameu timber of can be removed. In a RGA submergence test, 62% of 

seeds; for tie. ne:.xt gllerit ionl, more seeds should the population died. Seedling submergence during 
bt, t,ikn frnm ,iclh stirvivin , plilnt. RCA has little effect on growth duration and pro­

ductivity of submergence-tolerant plants but may 
If eov i ronm,-n.tiI i-rreSi1r will bt appl ied during delay heading by 5 to 10 days and increase steril­
the prowini, s ;: in,! arlv seteltct ioT made, pots i ty i n susceptible plants (Bardhan Roy et al 
should b,. is,!d iuisteald of biixes so less space is 1980a). 

occu1pied ,itt "r so lec, iin. 

IRRI studies show that submergence tolerance has 
Scretningfur li:ict 'rialleaf hiight resistance, low to moderate heritability. Because dominance 

and nonallelic interactions are present, selection 
IIybrid rio l it -, Ii o fi r balcte- for submergence tolerince i n tile F,) generationpi(po is) i cii i,'r, iied 

rialI;iaf bl i,,ht (BIlB) resi ,;tinc dliin RCA swittl- will be ineffective becallse subsequent progenies 
lilt affecct i iiop f-I owe ri ng rejPI)ilas; (inos eL ;l of select~ed entries will show submergence sliscep­
195(c). 111.1, i.,ised Ie. Y itloiitis irzat ii ooe tibility. Nevertholess, screening in willF 2 
of tht, mr;t srioni; rieo dii',a-; ill Asia. Tho iliminlate most of "he susceptible lines i-,.reduce 
popiIl:It ion call b, ii i t Ied wit Ii XanthiimonIs, population size. If screening facilities are lIm­
is i" p a el iI n ouis IeCt,.I lS 1s/il 2 0 to 4, i ted, it may be best to sc ree n in ti orF3 F4 

days ;f t er e, t i [p, by t c I i iin ipnIet hod. les i oins generat ions. 
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Screening for cold tolerance at seedling stage experiments show that screening for salinity at
 
seedling stage is feasible. Small pots are used.
 

To screen for cold water tolerance at F3 seedling Ten-day-old seedlings are treated with 0.5-1% salt
 
stage, pots should be used and 10-day-old seedlings solution to a depth of 10 cm. Salt concentration
 
should be s bjected to 12'C water for 10 days. is chosen depending on donor parent(s) tolerance
 
Water depth should be 1-2 from the soil or level of stress needed areas.
cm surface, for specific 

Susceptible lines usually die or turn brown.
 

In I RGA cross, 14% of plants died, 17 '.flowered
 
early, 23% flowered normally, and 46% flowered
 
late. Plants severely damaged by low water tem­
perature headed later than the tolerant plants TK53311S,',h/Hk, 24V)
 
which showed little delay.
 

In 2 RGA ctisses screened for cold tolerance at [,,.. 
seedling stage, removing susceptible lines (score ,,
 
ot 7 to 9) eliminated 87 and 58/%of the plants, T - 2 Ap,
F3 

freeing 
 greenhouse spaceafter sowing (Patefia et alfor19other80a). uses 1A 1- Sc.,10daysF-F 

t,ul,', 22 Jr. 

Select ion for earliness or short g:rowth duration .
 

In low-temperatUre areas g. owth duration is an 2' "''
 

important factor determining varieta' soaitability. - . t .
 
When using RCA for low-temperature rice varieties, 5,
 

eliminating plants with long duration should be 8'
 
standard practice (Bardhan et a 1 1982). o 

/ 22)-,r
 

For a plant to have 130-150 day growth d ration in T 
|
low- temperat tire areas, it should flower within 70 -...L '""' .... icr;,,r . 

days under VGA condit ions. To select for short
 
growth duration, plants flowering later than 70 
 - ...--­
days are removed. 

Earliness seloction in the F,) generation asstiSres ------------- " J
 
that 72-847 of the F3 population have growth, dorai- .. _ . 21
 
tion less than 70 days (lat ciita et a 11980h) . Sel ec­

tion for earl iness does not doul i as a se Ilct ion 
 ICTN 
for ncoldtolerance at seedling stage. I f s I Cc­
tion for earliness is to be made at t ,,eneration, Fig. 2. Rapid generation advance of the cross 
a ainimm of 2 ,0(0 plants shmouold he . TK5331 from FI to . Fourgro, F5 generations were 

An F') cross between Si.lewah and lokkai 241 fron planted in 1 year. 
Jlapan was selected for earl inesS (lFig. 2) . Only 
245 Plants of 2,965 seedlings grown had growth 
duration less than 70 days. Ten seeds, instead of 
two, were taken from each plant to assure the 
desired number of plants could be grown in the F3 
generat ion. 

Selection for plant hiei4ht 

Many factors affect plant height. High temperature 
and c lose spacing may make pllants tall, low nutri- \ " ­
en-t level and sonrt growth dor11a t on mayV grow sheort Wh~~;e 
plants. These interact espe- i.! 'factors during RCA, 11 
cially in the F) when plants are close lv spaced. L'y (iP-

Plant height COrre lat ion between R(A-grown and rtjU ' 
field-grown plants is low, indicating th't selc­lion for heigltht should not be clone durin, RCA 

(Vergara et a .al I11) '•
 

Screening for salinitv tolerance at seed lin_stage
 

Coastal wetland areas need photoperiod-setttive
 
salt water-tolerant varieties. Preliminary RCA Salinity screening during R;\.
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After 10 days of treatment, the salt solution is 

drained and susceptible plants are discarded. Pots 

are continuously flushed with tap water for at least
 
1 5 and topdressed with 10 g ammonium sul fate per 

tray. Treatment with 0.5% salt solution has resulted 

in 100% survival for tolerant Pokkali and 321 sur-
vivtibl fe r Ms -4sce. F rty sev n p r c ntSeptemvival for susceptible M1-48. Forty-sevinn per cent4
 

of the tolerant check survivod in a 1% salt sol ution
and all plants of the suscept ibnI check (lied, 

Screening for other plant traits 

Screening for resistance to brown planthopper, leaf-

hopper, blast, other diseases, and adverse soils 

tolerance during R;A may be possible but trials
no 

have been made. Grain size and shape, little af-

fected by environment, can be selected. Although 

awn length is determined by environment, selection 

for awnless grains is routinelv practiced during RCA. 

Screer. ng for photoperiod sensitivity, the most 

import:. trait for rainf-d lowland and deepwater
 
ricoe are s, i; dift !cult during RGA. Photoperiod 

sensitivity must e selected when varieties are

planted in the field drring monsoon season. During 
RCA some plants within a population are late in 
heading. These plant- L,+ivelong BVP. Selection for
 
long HVP wIthi n a photoperiod-sensi tLve cross can
 
he made by rhoosla*; plants that headed late. 


TIMINC OF R;' PI.ANT.N; 

Although it would be easier, for comparison an 
record kc:pin,, t" plant ill varieties in the RCA 
greenhouse at the same tils', the method is prac-act 

tical because it would scametimes leave the gt'reenhouse 

t'aptyN and lecause the peak harvest for individual
empt' wod canse t akt hresameortnivime l 

(0M8. But 

Mare 


Fj
 

7FeO 1979 

7M it RGA 

BLB Stctt. ' 


-I-p 


Fig,. 3. Flow diagram of a cross received from a 
national o perator and processed throiglh rapid 
generation advance. BRRI = BangIadesh Rice Research 
Instittte, BLB = hacterial leaf hl iht . 

RGA varieties at staggered times maximizes use of
 
greenhouse space and optimizes labor use.
 

If F2 seeds are started in early February, F4 seeds
 
b ­

canber the cort or breeder bber thle same year (Fig. 3). seeds can beF4 

planted in the field for evaluation although photo­
period sensitivity cannot be selected for accurately. 

In crosses for low-temperature areas, receiving F1
 
seeds in December and sowing in .Januarv has enabled
 
the system to return F5 seeds to the cooperator by
January the following year (Fig. 2). For a cross 
made during the 1978 growing season in Japan, F, 
seeds were sent to IRRI in December. Without RGA 
F1 seeds would have been planted in 1979 and F2 seeds 
in 1080. With RGA, F5 seeds were planted in Japan 
in 1980. Selection for awnless grains and short 
growth duration had also been made so chances of ob­
taining better lines from a bulk population were
 
higher.
 

Planting F seeds later in the year would cave pro­
vided F4 seeds for field plating t:e followingvear.
If the F4 seeds can be planted in May or June, selec­
tion for photoperiod sensit.vity is possible.
 

RIlI RGA FACII.ITIES 

IRRI RGA facilities wan accommodate about 200, 000 
plants/planting or 600,000 plants/year using wooden 
boxes and pots. To grow 200,o00 plants in the field 
requires more than I ha at norrial spacing but only 
825 Q in tihe R(A greenhouse. Labor and space are 
minimized and 
insect and discase control is easier.
 

At IRRI, plant physiologists and plant breeders share
management responsibilities for 
the RCA system Tho
 
Plant Physiology Department supervises facilities and 
the Plant Breeding Department manages field plantings 
and evaiuation (Fig. 4). Five crosses are planted and 
harvested each week. Harvesting is daily. Between 
planting and harvesting operations haorvested seeds 

bulked and/or sampled for the ne:t planting. 

Plat t Ih y PIaiit B 

D ii rt Dlll tlt
 
.. ....
 

I iiitii79,it ' (iA iii' . 

l~I t * *Ctliii I,5
.......... i~ll _____
F . . .
 

. . . . . . . . . . 
Fig. 4. Management of the IRRI rapid generation 
advance s;vstem. 
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SPECIAL USE OF RGA FOR RICE COMPOSITES 	 al 1982) to increase the elongation ability of 
progenies and create genotypes with wide adaptabi-

Genetic male sterility in indica rice makes it pos- lity. The method is illustrated in Figure 6.
 
sible to combine more than 4 parents to develop a
 
population. Chaudhary et al (1982) outlined a method
 
for using RGA facilities to produce a composite cross
 
of outcrossing rice plants if genetic male sterility F
 
is maintained in 50% of the individuals. RGA is Fd IR~6(,e , .,.,c,.
 
important in male-sterile-facilitated composites be- I ,..,,,.
 
cause flowering can be synchronized by manipulatingi 11'1
 
phctrperiod and planting seeds losely to :low tross I F,
 

pollination. Free flow' of geei -an take place as it L
 
does in cross-pollinated crops.
 

By allowing the plants to complete BVP before Y" I 
inducing flowering, a very high percentage of the nc A 

population flowers within a short time and out­
cross. In a trial involving 5 male-sterile __-___% 6h7nonph.
F2 
populations, 75% or more of the plants in each 	 G, - . _._j 
population flowered within 4-9 days when plants M. 

-.!ere growin for 40 days under long day length be-	 C 
fore subjacting to flower inductive short days" . 
(Fig. 5). Shorter flowering range permits a plant ­
rhat flowers at 0 day to he pollinated by other C __ 1 
planLs heading 2 days before and 2 days after 0 
day.
 

Close spacing allows mavximih outcrossiog. In the 7 -7 
2field, 50 m accommodates 1,000 F Ilants, W, 2 f--­

lessening the chances that I plant at 1 eid if the RGA T - ­
field intermates with anothei at the opposite end. ... ,,, .... CA I 
In RGA the farthest distan e between 2 plants in ai B... ] 

population is 1.5 m. The flowering panicles can be _... .. 
shaken; usirg a stick to stir pollen and promote C.L I--,,­
oltcrossi ng 

1
hct, 11cml 

Composites for photoperiod-sensitive deepwater 
rice using IR36(Qs) have been made (Chaudhary et 

Fig. 6. Scheme to develop and handle male-sterile­
facilitated composite. 

%pop al O I 

- -0 - 40 Qy s ~ 	 Wi-n 

I1 -	 \35 -	 S\ 

20 

t I1 9 d' 

Fig. 5. Period of Long day treatment beforv floral induct ive 
short day tr .tment and percentage of compos ite population 
involved in outcrossing. 
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A salt tolerance composite has also 
been developed 

through RGA. The composite cross seeks to increase 

the level of salinity tolerance beyond that of the 
best parents and to obtain salinity tolerance in a 
genotypically diverse background to allow wide 
adaptability. 


STATUS OF RGA AT IRRI -- 1979-82 


By June 1982, about 600 RCA crosscs involving 745
 
generations and a million plants had 
been grown in
 
the IRRI RGA to'ilities. Most crosses were for
 
low-temperature, deepwater, and rainfed wetland 

areas.
 

In 1980, five RCA lines were included in the IRCTN.

in 1582, 9 entries, 5.4" of all IRRI entries, came 
from R;A. In the Cold (Tlerance Nurserv at 
Chuncheon, Korea, about 50 thtof IRRI enties 

were from RCA. 
 In the IRDWON, 11 entries, 20.7. 

of aIll IRRi entries, were cenerated througih R(A.
 

Bulk seeds from R(A cros ses have been seit to 
Bangladesh, B rmai, A\ustralia:, Coluwibis, China, 

India, Indonesia, Japan, Korea, Liberia, Malaysia, 

Nepal , Thn:i land, Turkey, the West Africa Rice 

Iecelopment Associ at ion, and the Inturuational
 
Institute of roplial Agriculture. 


It ;s too early to extpect a variety from the RGA

IttoiXJecs til a arity tme
arl ren CANewsl 

facilities at IRRI although the effectiveness of 
RCA in Japan hiss leeni clearly demonstra ted. How-
ever,IIlOWIIN theand inI reasing niimber of Lntries in theINLuT:indicte that Rto:sCailit ies have 

indeed shortened theatreeding cycle soi 
 hae made 

ainad e shor ed theipb pulai n cyc e and a v mat
available ixed ulk p p ult ils witi in ashort 

time. 


INTERNATIONAl. COOPERATION 


Participants In the 1978 International Deepwater 


Rice Workshop in C-ilcutta, India, recommended that 

breeders working wi th ph,,toperiod-sensl t ive rices 

should til ize IRRI RA facilities (kehashi and 


Hil leRisliambers 1979). Participants agreed that 
breeders co l send fiv L cr ss s per year to IRRI
for R;A, i uggest crosses for IRRI to make and 
run through th, RC;A. Researchors at the 1978 
lntrnati nl C(IlI Tolerance WIorkshi p at Siwton, 
Korea, have Also, decided to use RCA to iccelerate 
co ld l t le rance bree d in g fo r high-e l ,vvtion and 
high-l Ltitude Air as wh ,ro only one rice 'r p per 
year is o s ble(V rga ra and of fm an1979) . 

If the 
bost cr,;,; from each ni iantI rlogrm ar 
sent to IRR I for RCA in1dsent back to the rspc-
lyie breeding c,,nt rs for further illsite solc-
tion, turnaround t im for nat ionaI bredio, pro-
graus can be rtlicwd 2 to" 3 years. The same seis 
can also hI sent to Itietr nlti oial breeders. 

Different nat ional 
programs have different fac li­
ties to test ,)" envi ronmentliI and biological 
stresses. A RCA cross may he planted in the deep-

water tanks in Thailand and selected for internode
 
elongation ability, or tested 
in West Bengal for 
submergence tolerance and in Bangladesh for ufra 
disease. A portion of the seed from the selected 
lines can be sent to IRTP for future inclusion in
 
-he international nurseries 
to benefit other areas
 
,th similar varietal requirements. In future, a 
coordinated testing system may have to be deve­
loped to utilize existing capabilities of national
 
facilities and accelerate breeding programs.
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