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.' ' .~ .~- ,- \ .. :-: ;. ~ .... 

;(~'igh ~0eld[ng, . 10000lly:iu!apted' cultivar.: '~Scilama" of rice .(Oryza ,~'ativ.a· L) :wf!ich: lf~ ,reC!J.m11J!!nded.for 
;culijva~o~ in Taltzaniq since '1978 was irradiated with gamma rC¥' Using two doses (17.0. & :?l 0 grC¥) ~f!l C;;l?a!t 
iQymCo)~~h~ck'r"''to}fioiten the plant height;' Twenty three mutant lines inJif? and M6gederations plus.. t!jJo,fQfl.&Vls 
• J~ (".. I. . .,' r • _)~~. ,,' .. - "1"0{,-" ! ," '-'l" . , - .. .. ... /, • 
. ~j;ere'sown if!. a Raii4<?fnised complete BIOckDesign'(RCBD/and iepliCiitedtlike time§. at the SokOine Un,iver.sityp{ 
~jiii'i.c;~/tik(SUA) fOrm in Morogofo;' Tanzafzici:'Thi'objective of the study was to estimate genetic parafr/iters and 
'fh~~;m(;JC(iztj~ii of.v~'n.'ails 'trails with'}rield.· The a;riWinediDz~lysis over two yeafs was used to estif11!lte genetic 
Ycir.lance!~:I{e!irabjjit}/ dJ;zd,e'xpected genetic gain.frV.m si!leciion. : The dat~ gene,.atedwere also used. to Perform 

.:.Lqlf" ..... t.,,·,). '. ' ".'" ,' ... 
correlation qrJdjJath coefficient analySis. Analysis of variance revealed sigiiificaiit'differences, among the-teSted 
• .:' '. J ~ I "'~ .;.. ..I.,. • ,: r " ~ • • • • , • . ~.. .,... ',"" .' 

grnutypes for al! the characters_ tested . . 'Significant GenOlyfJ¢ X Year interactions-were observed fof all ,the 
~h;;;'Octf.!;';.:ciept'nu.ri!ber ojtiller.,~· per pli111t"drJd lO(X{graif! weight. High genotype coefficient of variation, 
heritabiliiy~estilll{ites and eip(!c/ed genetic adv(1llce were recorded fo; plant height; nu.mber o/tillers per plant and 

I ... 'io. .' ",. ',' . 

1 OO~gra.in.~I~eiglJt, CO[re/~ti0'J, an~patfj~ ~0e!fi5ient antity.<;is rev~a!ed tHat ~s to 5(JJA flowering and nuinberof 
_pqnir;!~'UJf~squere. '!'oe...tre ~¢'! importqiff ~~a;t}f.~ers thqt:~1ifl1fer~~d.yiekf.: ". '. , 

! .r" o • .. '. ~ . 
• .... .... ,~ • ..lI _ • 

. k~y word's:Agro~drgic:~haracte~s, 'mutants, Oryza·iativa, rice varietal-improvement, 
yield. '" -, ' :-; ': , .' . -

Rice breeders in Tanzania have been using 
various breeding methods' such as introduction 

. and selection. hybridization and mutation breed-
. Intt<?d~;ct~~~.·.:: " ing to develop improved nce varieties (Monyo & 

RiC~(~r.~'ZC(SatiV{1 D.) is one:~f-th~:~9st'~m- .' . .'~an~e,ka: 19?8,:Luzi~~ihupi, 199~) .. The ir!tro­
portant:~ereals in the;world.dJlis~QI:t~ of the.1 ~uct~on o~ .~?<J.e~ semrd.":aIf vanet~e~ has n~t 

.. ', f' Id' '~" " b S 1.",- Af' 'th Been successfulm Tanzama due to poor gram major Ie 'crops.~m;su: aUd.lan: _ n.£C! ,\Yl. an.,. . ..... , " " . . .. . , . 
t · t' d '. It' t-d' . f b' t 6 8' '11'on' quahtv ofthese vanehes as compared to the 10-es llna e cu l.va e area'o ,a ou' . ml I , , ,'. . . . '. . " 

I t - (J . ~.1999)- I E t,:C ~tr I' d '. cal~'anetIes: Fa~ers shll grow locally adapted lec ares ones. . n as, e a an , ," '. f hi h . h . d . , 
S th ': ~Af ...... '(E' CS'A) , 'Tanza' 'n' I' ·:s t' he vanetIes, many 0 W c are p otopeno ~ sensl-ou ern nca regIOn" a I ""' , 

. . tlve, late matunng, tall' and weak -statured 
second largest produc~.r after Malagasy (·IRRI, -', K . k' I 1994' K'h . 'I 1996) 
1994).1 / " ," ( a,~y~ a.~t a ':. . '. I upI.et a..... . 

'T"I.!..' 'd bl t nt'all' . c . g These traditIonal culhvars, howe\'er. ha,e supe-l1ICre IS a COOS I era e po e I lor 10 reasm .;-' ..,. :.. ", . 
. .' . h .". d' ,:' . ~. nor gram quahtv though they peIfonn poorly 'un-gram Yield and expandmg t e area un er nce 10-:::: ... _ . ." .,.' ' . 

, ". ., der high lOput management. ' . -, 
Tanzama. Annual.nce prod.uctlOn IS about~:. _ _ ...... ' ,. . 
800 000 t "f"'" t'''' . t"d t' t I' f' The need to have a Wide range of'genotvpes " ons rom,an.es Ima e 0 a area 0 ...... ". " -. , .' 
:;48000. (M' ." . 't- .', 'f A' . 'Ito' &"C· ". _'. to select from. together with the hope of mtro-
-', lOOS lIDS ry.o , gncu re, .. oopera ... ..' . d . d . . d' 
t · 1998) Th' . -, --, .... '. 'Id" t" ted" t'il' 5 ducmg one or two eSlfe genes to our tra )-IOn. . e average vie IS es Ima a . -.". .'. '. '; . d -.. 'II " I . 
2 0 t· h . " " .- ' ""J i.:.· . tlOnal culhvars WIthout rastIca v c'langmg . on per ectare. • 

·Corresponding author , Tanzania "J,AgriC:Sc.(2001)Vol. 4 No 2, 83-88 
, . , .' ,~ 
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84 Luzi-Kihupi A. 

their grain quality, prompted utilization of ifiduced', underuplaild conditions using, a Raildomised 
mutation breeding to c;omplement the, c<?n.ven:~ . Complete Block Design with three replications. 
tional breeding. The aim of the rice breeding The plot siz~-used was'2in x iirl in ~hich the 
programme at the Sokoine University of Agricul- plants were spaced at 20cm x 20cm. Nitrogen 
ture is to develop varieties that perform better than fertilizer was applied in the form of ' urea at the 
farmers' traditional cultivars. The developed vari- rate of 100kg N/ha in three split applications; at 
eties should combine good plant tYpe and accept- planting, tillering'and'panicle initiation stages. 
abie' grain quality. Mutagenesis is an effective Phosphorus was applied at planting at the rate 9f 
tool for improving specific characters ofthe exist- 50kg P205/ha. Data collected inclu~ed:plimt 
ing cultivars particularly plant height, maturity height, days to 50% flowering, panicle length, 
and grain characteristics.· ,Successful use of. muta~ "number of panicles,~r~~ metre,', 100Q,grain 
tions has been reported in several"rice improye- weight and.graio'yjel<;l ,p,erplot. ,,~llthe 'qiH~ 
ment programmes (Ma!tadevappa.et al.', 1983, ,were collected in acc;or,gance ,w~th.G~Ip~! 
Mikaelsen, 1"980, Rutger,; 1983 and Rutger et(19,72)., The data collected w.(,!,~ subj~cte4 t~,th~ 

· aI., 1986). - ~':, analysis of variance using MSTATC cOlnputer 
:~' .. ;IJlis:presenrstudy was undertak((n t<;>,d.eler-", package (Mich.igan.st~te l)1).~yersity, 1990'>­
,nli~e,tp.egenetic;p~ete~X0Q'ield anp its com-, From: the combined analysi~t ofvari3r,x:e ~le of 
, ponents and to assess genetic x ,environment inter- , individual traits, estimates of error phenotYpic, 
action~~f :~ei:~ct,ed'~l1a~~si~,r~'if;ic~ l111j~~nJ~" g~~o~pic ~d ge~type ~,e~~ii<?~~nivariantes 
The~e.lI).utants~ere perived from irradiating ,for differerit cMract~rs were computed follow­

, ",s.alama''';varietY·With gamma rays In 199;1- with, 'inifibe' procedure describe'il by Johnson e(~/~, 
· ~e,aimofreducingjis'p,U).nt,6eight.ai1dniatuiation . (1955) andKau't(1973). " ' '",.'. 
period: The study also ruined' at estimatin.g'th¢ 'di:'" " Ge'rii>typic' and pli'e'notypiC coefficient- Of 
rect and indirect contribution ofvario\j~compo;; , "vai-hi'tions were estimated by th'e'formula 
nents towards yield. The results obtained may be adopted by Kaul and Garg (1979), that is divid­
useful incplamiiilga,more efficiet:J.t;breeding '" ing, thesq uare ,foot of .the genotypic and 
programme (Grevois and McNew, 1993). .. . phenotypic variance respectively by thepoplila-

· Materials and Methods 
tion mean·and multiplying by 100. Heritability 
estimates in the broad sense (Line basis) fon'ari­
ous traits were calculated by using the formula 

pry seeds of 'Salama' cu1tivar were irra~ated proposed by Hanson et al., (1956). Expectedge­
- with 170 and 210 Gray (gy) gamma rays from co- netic advance was estimated by the formula 
, balt ,60 (OOCO) gamma source ~t the Internatio,nal given by Johnson et ql.;(1975): ", ,,-, ' 
. Nomic Energy Agency (lAEA). Seibersdorf Lab- , .. .' From the data collected,:simple correlation 

qratory, near,VieD¥, Austria in May, 1994. The .. aDaIysis'was perfonhed usirigMSTAT C ~Mich-
, -i!fa~~ted ~eeds, an~c~IJtr?! were sow~ ~pJu1y 16, . ' igan Sta~eUni~ersity, 1990)" P<irtitibning:o(di­
,19~4; (l.t th,e ~ok~lI:~e V ~lyefSlty of Agrlc;~lture ~ rect and indirect effects 'was;carri(,!d out,using 
(SU~) Crqp ,Muse~m.T.he MI, ~~mary i>a~cles ,'pa.thcoefficien(analysi~as 'outlined by; De\ye~/ 

· were\h~rvested, ,and paDl~le fertilIty determmed . and Lu'n 959). " 
_. an,d M2 se,eds'planted a~, ~'h panicle; - to-: row 
<p·r9gen~es·.:. Ai)p~!,?9'pcipicl"es~t:~ ~elected per. 'R" , . 1"'" -.':~::-'. ',. 

dose (treatment). The M2 plants were selected US-,:: , esu~s,:u; " 
<;,ing,p!ant height, early inaluiity,~~dgraintyPes as" ::.1' '. :, ".' "~ 1.\ ". ';-, • " •• 

. theselectioncrlteria, and· harvested i~dividually'" _ '. There wele hlg~lysr~~lf)ca!l! p .. rfer~nces 
.,::About.8Q'p(ants ~ere,s~le~ted pertreatmentimd ' . amI 'bq?ghth, eg~~ty~s:~?fir'f!l,~h~P~~~~~~:t~~~ed 

. " , , . , ,', .. ' ,; , . " '. '.:" . , n ot years non-slgm Icant difference were ob-
, : advanced to. M3, ,ana sub,sequently to M4 pedigree'" ' d: fi ." ' : 'c',· 'c. ,,' I . .",0':;'" .. " !;: 1 "': 
nufseries~" , " ., .', ,', serve or day.s to 5~1o flow~f!~g, p~el~, ~~r-?1h 

,i" •• ' In 19<)8 and 199.9 twenty three M5 and M6 and 1 000 gra~n weight. With the exceptIOn-of 
lines,r~spectlvely we~sow~ i~ ~plicated trials at nu~ber of tIllers per plant llnd,lOOO ~rain 
SUA. These lines plus two control varieties in- weight, all the other characters showed highly 
eluding the original variety "Salama" were sown significant genotype X ~ears interactions. 
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Agronomic char3;cters in rice 85 

Table 1: .. Estimates of E.-ro.r mean squa~s from ANOVA. table 

Character '. Genotype, 

Yield (kgIha) 285203,92 
Plant Height (cm) , 2154.298*** 
Days to 50% Flow 155.69*** 
No.ofTillers/plant '.' 3.66** 
No.of Panic1e/Sq.m 1205,36***, 
Panicle Legth (cm) 6.435*** L.', 

1000 grain wt, (G) 66,609*** 
," 

*** P< 0,001 
,~,.:=Non_~ignificant.. _ 

1 " . ;--': 

[ ... \ '" _. ~ '-.,/' 

, .' - ..,:t ' ,.. 
Chacter" , 

'Ol'liin yiei(j·­

Plant Height 

'.' .. ' '. ,- , 

Days to 50% Flowering 
No,of Tillers/plant 
No.of-panic1es/Sq.m . 
Panicle length , 
1000 'grain weight 

.. ' 
'31189.1 
337:3-' 
23.37. 

.0.45 
, 48,80 

0,57 
10.14 

;:;2g 
;:;2gy 

iS 2e . 

genetypic variance 

;:;2ph 

. genotype X year variance 
Error variance 
phenotypic variance. 

E~l'Or Mean Square 

Year " GxY 

3381282.·31 ***' 9865.286*** 
2449.75** ,130'.406*** ' '':':0 

173.603"' 15.449*** 
139.105*** ',; 0.980

" 

65644.:815*** '412,54*** 
0.477"' '3,00*** 
0.050

' .! (. 5,742"' 

;:;2gy ' ;:;2e 

21686.46' .- " 164908.67 .. 
35,70, ' ;' " ." 38.65 
4.40 2.12 
0,13 2,23 
209.27 1066,23 
0.57 0 
0,54 0 

.~, -

Error .. 

33005.906 
23.318 : 
2.442 ' 
0,588 ' . 

, 284.725 
'1.277 
4.112 

.47780.3 
,355,79, 
25,6'0 
0.55 
171.21 
0.86 
10.41 

The estimates of variance components are 1000 gnlin weight, while the reverse was ob-
given in Table 2. Genotypic variances were ob- served for number oftillers per plant and number 
served io be' higher than variances due to Geno- of panicles per plant (fable 3). The two varia-
type X year interactioris except for days to 50% tions were almost similar for all the remaining 
flower~ng and number of panicles per square traits. Heritability estimates were higher for 
metre (Table 2). . . " .;, .", lOOp groin weight (97.4%) ,and lowest for num-

The estimates of genetic coefficient ofvaria_ ber of panicles per squire metre (28.5%). Plant 
tion, expected genetic advance, broad sense height, 'number of tillers per plant and 1000 
heritability are presented' iri Table 3 .. The groin weight had high expected genetic advance 
genotypic and phenotypic coefficient of variations , while panicle length exhibited the lowest value 
were numerically higher for the plant height and :,' .(Table 3),. ,r 
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86 Luzi-Kihupi A. 

Table 3: Genotypic Phenotypic'coeffient of variation, Heritability and Expected'ge­
'netic advance (EGA) 

• , r' ~~.:;: " ••• 

per square metre ap.d between plant'heighf and 
Analysis of correlation coefficient revealed that 1000 grain weight. Days to 50% flow~ring was 
grain yield was positively correl~tedwifh days to negatively 'correlatea with !OOO grain yield (Ta-

·50% flowering, nu~ber of pamcles per sq~ar~~ :,,~le~),pays to~9,%fIowering:andn,~~ber of 
metre, number of tIllers'per plant and pamcle panicles per square'metre exhibited high direct 
length. ~ negative corre.latio~ was o?serve~ b~-7~ '. effect on yield· (fable 5). Although al~ 'i~e 9ther 
~een Yle~~ and 1000 g.raI~ w~lght.HIghly Sl,gnif - characters had positive direct eff~~t P}l y,i'eld, 
lcant "o,sltIve correlatIon, ~as recorded bet\~een their magmtude' was low. '. -' . .' .. :.1. 
number Of tillers per plant im~ number of pamcles .~;. ~:. ' .. " ,'" :.: ,,:' 

Table 4: Simple correction coefficients of some rice parameters (pooled data"of.i;{~~s): u:. . ' . 

Days to 50% 
Flowering Plant Height 
No.of 
Tillers/PlantlPanicles 
Sq.Metre Panicle Length . 
1000 Grain weight 
Grain Yield 

*~rp< 0.01-
*',<P<O,05'" . 

"'.',< 
~.~. -.-

Days to 
50% low 

1.000 
-0.468** 
0.350** 
0.505**' 
0.247 
-0.598 
0.527 

Plant 
height 

1.000 
-0.080 
-0.113 
0.145 
0.603 
-0.104 

',,' ,., .-
No.of Panicles/' Panicle .. -,. ~ 1000 - .', Grain - , 

tillers/plant sq.m length grain wi yield. 

'" <:I 

. , - \ ~. ~ ' ..... ' . '. 
1.000 L ~:. ~i"~ ~< .. ! 
0.660" 1.000 <~- . r '. , 

" II'." 

-.094 0.149 1.000 
-0.244 -0,324** 0.105 1.090 
0.418** 0.551** 0,236 -0.253' 1.000 

- '.' . ,. • ~ r 

Table 5: Path conefficients sho_wing.~irect and indirect effects of various traits on grain yield -- ". 
.. , '. ." ... '.. . :.,' ," _r:. ~.. :;. ,:~ .J .~'~:, \ ~:':i .. ~ _ .. ' .. 

" - '1, 
, . I , ... 

NO.of· 0:"",,, 'Panicles! , Panicle' . ,1000 ~ 

. 'Tillers/piant : scj.m. hin"iili- grain ·wI 
-,. - , .; " I , .. 

0.031" - - 0.157 0.01;:7 . ~0.026· 
-0.007 ;', ~ '>':0.035' 

. I 
0.026 0.10:\ 

0.088 -0.205 0.006 -0.010 
.0.058 0.310 0,010 -0.014 

0.008 0.046 0.069 0.005 
-0.021 -0.100 0.007 0.043 

Residual effects'" 0.769 
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Agronomic characters in rice 87. 
",' -. '. ., 

'd~nt that plaQtJleighL !OOO,grain weight and 

,days t050%.flow~ring' cue i)igh)y tre'ritable char: 

,,:':Qe,~rtic'v~?,al?il~tY' ~ri 'n.,c~,~~n~e gen~rated by "act~rs', ,These tra~t~:also,~a~dji_gh_ ~~p~'cted ge~ 
eitherhY,bridization oi':mutation. The'use of in- netic advance indicating that these traits could be 

d.~ced~~~t~ti9,ns·)IJ;ri~~,iwp/9Vl~~entha~ been re- improved upon tb;o~ghse'lectioti:"' -\ .",' " ~ 
port~d by many work'ers (Maliiszvnski et ai, Yield is a complex. character involving S~v-

1986). ' ., ,.!, ,,' ,:c.. ' eral related characters, Pian(b~eede~s 'have 're-
.~- _to ~~'.' 

, ,,1;'heresI)Jts,froUJ. thi~ study revealed the pres- cognised.the import~ns~ of Jll.~ assocj'!tiSlO of 

ence of. considerabl~~~riabi.Iity in all the charac- these components and-yield and tll.eir implication 

ters studied, TIns indicat~d thatni~tag~9~sis cre- in: designi'ng and: evaluating,a"bre~~),~g 

ateda'10!:6fusefuLvariation"from;whi~b selection ,programme, In.thi~, st,udy. yielcLwjls positivel~' 

couldbe.effectedi,Jnducedvariation.onnative rice correlated with ¢iys to 50% flowering;.nmnber 

were.iHso(re'po'rted'by'Rutgetet a/;, (1976); o[panicles per square metre, while it V::as nega­

iMiKaelseri~(l980),ii'ndRutger,('1983); ..• Year:dif- tively correlated with 1000 grain weight. A sig­

fereh'ces 'we'i'e'~n'ot-signilicanr,fbrlday s~ to 50% nificant positive correlation between rice Yield 

flowering, :pani~lel.en'gth' and 'iooo grain weight and number of panicles per square metrd \-vas 

~,-:hich showedthilt ihes~charac'ters'will not also obtained by S,i'rathe el aI., (1969) and 

. c,h\~ng~, rri~ch ihdiffe~~~:y~ars an~:are' !'Clatively Luzi-Killlipi (1998), ' . " 

'stable, . ~". , . . .: " '. "-~:,, . Days to 50% flowering, ritimbefof tillers per 
~ [' \" ~ 1\ , . ... ~ _ .. , . 

, The total.genchic·,:a'rianc['estllnates were. plant and number of panicles per square metre 

_higher. tli'cin their '~~si>ectiv~'e'n~ir6nrrientai ,:ari- " were:found t,o '~,:'e positive iflfluences on Yield, 
.. .•. • .' •• '. . • -, 15 ~ I • (\ ~- t . ..-..... 0' 

,!nce:f~~ cqa,r_~s~e~s; 'pl~€theigh:( aay~ to 50% /~IJr~u~h thii,~iImber 0tpanlcle'~ per square 

flowering; p,!¢Cle ,1~9&thS and (000, grain weight, c; m~tre had dire~t effeCt on~'ieId; i~ exhibited lOw 

while the reye~~ was true Jor grain yield, number ,heritability esti~ate coinpare to the other two 

of tiller~i>erpl~n~ an~nu.mbei .of pan~c1es per" traits, Therefore., this t~it can not be effe~tively 

square metre,:n}j~, spqw~d,Jha~ s()nsid~.!3ble ge- used as a s~l~ctioncriterion for yield, ' , 

',netic ya'riability .was"~\;!,lil!l!>le.~n the tested lines Days to ~O% flowering, plant height" number 

for ilnpToveinent of the crop in the, tra'its with of tillers per plant and 1000 grain weight which 

, higher ,genetic va'riability. than those with low ge- ,: .. 'exhibited high genotypiG coefficient of variation 

netic vari'abili~:!; Conversely; the highG:~ Y inter-' and \ligh heritability estimates could offer scope 

'actiori"~iiriance'for:ghrin 'yield "and 'number of pan- ._ for selection and genetic progress should be ex­

ides pedquare'-rii~tr~-iIidicate'd thciHor these ", peeled,· Ho\vever, number of tillers per plant 'and 

tralis 'estimates ~yo·tild:,varY·fr6m ,'eatlse'ason to !1 TOOOigiain ,,:eight ,"hich showed non sigitificant 

anoiher,."ihis u~eiScoies' the:'im~rtllilce of eval- ""'6' x: YCinternc,iions shouid he given' more weight 

uating the breeding lin'ksfcir inore"tbari:one season ip selection. for YIeld in earliergeneratio'ns, At-
I' .- ". r~""-~ ".. ,-, f"~ .,. -~ • .. r- t, ... ., " ••• - r-

or Y,eacp,anicle length'Cfii(1 OOO',grain:s·weight. ~:.tentidn ~h!?u}d l:!e given to the negati~re ~orrela-

show~,(r QO environritent:ll 'effeas'?fh~ latter also ; ~)~oK be(ween thescdw'() ,cliaracters~ If'simulta-
I' , " ,.' ! ... ,' . t·,· I ~.: t ~ . n. r' , -.,~. _.:..J t -, .' .. ;. "...,' . t' • '" • 

showed non~significant G x Y interaction. indicat- ,-'.rQeo1,ls selectiori bf.the two frilits is desired in or-
t . -, . ,- - I I" ~ ,.' •• ~ ...... ,. \ • I' • 

ingthav\OOO grain weight 'of rice does' not change . der to increase grain yield, 
,I" ' , , ,'" , .... , ,. '" ,'" 
10 vanous c;!nvir()nmen! .. Grai~ 'weight of riCe has.i '" 

highlheritabiJity,estim~~e.,an~j.~;uSUallY fixed _ Conclusion -, ~' 
early in.the b(C~,ding,prog~m~,? , . " , ' , " ., 

The genotYpiccoefficieot9f.Yariationtwas,nu- Through mutation breeding, it was possible 

merically<veryJow indicating that.ihe~9g;of·ge-· to gen~rate heritable variation by irradiating an 

netic variabilitY existent in the traits was relativelY" upland rice variety, "Salama", Significant geno­

low. However,the estimates of heritability which' type x year interactions were o~serveq fO,r all the 

detennines the heritable portion of variation was t~its studies except number of tillers'per plant 

highest for the traits 1000 grain weight and plant' ' ;and 1000 grain weight plant height and days to 

height and lowest for number of panicles per 50% flowering. Number of tillers per plant and, 

square metre, A Similar trend was obtained by 1000 grains weight were found to be highly heri-

Kihupi and Doto (1989), From the result it is evi- table characters, However, number of tillers per 
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plant'aDd'lOOO'-graiil weiglit'could be useful as se­
ledfon 2rltena' iIi earlier generation since these 
charaCters are'not affeCted by year differences and 
liaVt/}tigli heritabiiity-~~~tPates:·_ ", , 

I'·' ,:', .... :. , " 

interc.orrelati.ons and gen.otypicpara~eters in 
rice. Genetica 11: 57 -73. 

lCihupi, A.N. 199(: ,J>Il!-Ut _~pe i~pr?yement .o~ indig­
. en.oUS rice cultivars"ihrough induced mutations. 

, • - ~ r • ~ • 
In: Impr.ovement .of basic f.o.od crops in Africa 
-thr.ough plahih}~eding; including iiie use .of in-AC~o:t¥ledge~e~t(:'" . " du~ed mutati.ons.' tA,E,A. Tec. Doc 951 

' • ". - " • t ~ 
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