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Abstract '. < : 

, c, ':.'. "'.' 

Supil,.ice '(Oryza' saliva L.) cultivar whim1s verypopu/ar in Tanzania was sent for in-adiation ai the Siibersdorj 
lAboratory, . Vienna, Austria in 1994. The dry seeds were in-adiated with gamma rays using three doses (170, 210 

--iifid 24OC;Y).frOm C.obalt 60 (lCO) in order shorten the plant height and maturity period. From the resulting mutant 
PoPulations ortgindtiriifroni modified single seed descent method, five Jery early maturing lines plus the original 
cultlVar'w~re ~diubted in repliCated trials at'/Wo sites (sUA and Dakiwa) ,in 1999. The trial was laid in a 
,Randpmfserj 9omple!eBlock Design ri!plicafed three·times. -The diia generdti!d inciude plants height,days to 5(JJ/6 
'jJdw-e,.ing, panic ie' l~niib~ riui,J;er of fovdUi:tive til{er.s perplant, j 000 grain weight, percent filled grains per panicle 
dnd grain yiidd 'The 'muknis-;'d ihe'pdrent w~re also screened lo~ wiJin imlity dwacteristics. The data mllected 
were subjected tp the Analysis ofVaricince 'and eorreiation o;idlysis iisingMSrAT -C. Path mefficient analysis was 
~lso'perfonn~d t~ detennine the cause - effed relationship. The anOIy.'}iS oj vari;u,ce friviaJed that there were 
sig"ificant di.ffere-"~s between the mutants and their'parent for 'ail the maraders testeiiexcept 1 (j()(J grains weight 
and ~ipe weight The mutants flowered up to24 days earlier than the parent Further analysis revealed that 
graif! yie!d was positively correlated with percent filled grains per panicle. Days to 5(JJ/6 flowering ciiid 1000 grain 
weightexf!1"t~d negative direct effect on yield Changes in grain quality we~ also'observed e.mphasizing the 

-importance of conducting cooking and taste panel tests. 
~', ,t ~~ ... _ 0" .,'- ~.;.-~-" - • !I , 

, Key words: -Early matUrity, Snrln guality; rice inu~ts, Oryza,~ati~a, path coefficie~t 
.. 

" :-\ • • • I";" ••• ' , • 

.~ 

'Introduction -:-,-_. ,-,~ :_. :' Anna; 1999}"InTaniama, most of rice (74%) is 
_ , ~_ : _. :. • _ :,;;;:-: ;';:=-__ ) grown~y small-scale fanners under rainfed 

, D ice.(Oryzllsativa L.) is a staplefoog in,many;' 10wl~ndcondiiicins.· Upland rice comprises 
-IXc,oun~ri~s of Afric,~ and constitutes:a :inajor ' about 20% and· iriigated 'rice constitutes' about' 
part or t.h~ _ die~)n ~ny others, (Oiengana S:ml' . 6% of the total area under rice (Kanyeka et iii., 
Anna!.l ~?~): In sub-Saha,ran Africa it is .~sti- '. '1994); . .r ". -_ .' • : ' 

mate4:!-!ta~ ~e ~u1!ivated'area is 6.8.tpillio~'~ect- . :.: Major-constraints ihat1imitrice production 
ares (Jones, 1999). ~.,. ..~ 'in Tanzania have been summarized by Monyo 
T~a, the second largest rice producer after . and' KanyeIci, (1978), Kihupi and Pillai (i 989). 

Malagasy .(IRRI, 1994) produces about 800,000 . -,'These include ,pOor weed iTIanagement, pests and 
tons ?f rice fr~m. aX). ~~timated a~ef1 of 548, 100 diseases,-lack of improved varieties_with accept- , 
hectare s, (Ml fllS ~r~:-:' .of Agncul ture and '- . able-grain 'quality, inadequate fertilizer and soil 
Co-oP.erative, 1989). 9'he average yield estimated - amendinerits, iriadequate soil 'and water_manage­
at 1.5~2.QJons JX?r hectare is far below the average - ment and unavailability of inputs .. Eanners still 
for Africa,~hich:~s e~,ti~ted _at ~,1 tonslha. _The- . 'grow specifically' ooapted local varieties many of 
average yield in .Afrifa is 4Q percent below the 'which are photoperiOd - sensitive, late,matiuing, 
world average (3.4 tonSlha):(Oteng and Sanl' ; 'tall and weak~statured. ,-: -'.: :';.: 

_ • w' _! ." .• 

*CorresJHlllding author' 
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38 Luzi - Kihupi A., and J.A.Zakayo 

Mutagenesis, or induced mutation, is an effec- which were also found to be resistant to RYMV 
tive tool for improving specific characters of ex- disease, were selected.and evaluated in observa-
isting cultivru:s;specificallY'pl~nt'heighdnaiuriiy tion nursery in 1997:' These early maturing line 
and certain grain characteristics such as grain ap- were subsequentlya<;lvanced to N16 generation in 
pearance, protein and amy lose content (Mikaelsen 1998. - -- . --. . '.' -.~ 
eta l., 1971, Mahadevappa e tal., i 983, In 1999, the five early maturing, RYMV re-
Maluszynski e(al., 1986, Gangelharan & Misra, sistant lines plus~'ihe originalcultiVar(pareht) 
1975). Successful use of mutagenesis has been were grown in replicated trials at two sites; SUA 
reported in earlier rice improvement programmes <irid'Dakh'wa' Agro-Sdentific ReseartliCentre. 
(Mahedevappa'et'al.,-l983,-Singh and Sinha" The· Design used was Randomised Compt~1.~ 
1986). There are examples in rice breeding Block Design with three replications.Jh~e!qt 
where induced mutants have not only been re- size was 3 m oX 2m in which the plants were 
'lease<idirecdy'as~iihpr6ve'd'cultivars but have _ ~paced at 20cqLlI;.20cm .• UreaJertilizerwas ap-

, .." -~ • v - ,'.;. 1 -~" , , • 

been used specifically 'as'donor p~"nts' in staTIdard" .~p\ie~t~t, a ~te qfJ 0P,l<:gJ~'!l¥1 in.- ,t1ufe ~Bli!.~.Rp,l,~~ 
.-breedingprogramme·s(Maluszynski.e{ql ... 1986),:' - catio,~; lit p~~~ti~g"tilletingaI!d ~~ni~~ei.ni~~.;l,­
:-.-. Mutagene~is:was employed in the fice.lJree.d~ . tion.stag~s. ryhosp~o~s ~n t~efQ~ of,T.riple ' 

· ing 'programine.:atthe SokoiQe Y niversity_ of Ag!i~· . Super, Phosphate, wa,s appli~d a('50kg 'piOs/lia- at 
~culture ~n.orq~rto red~c.e.t:lw pl~theig~ and mate ... planti~~ time." .' . ~ .' , : : ......... , ," .. -:"'_--'~ 
,urationperiod oLthe popular indigenouHultivars Data collected included'plant height;'<Iay·?to 

• . - - .. "".' ....' .... . .... '. '-(~i 

whilemaiI!t~~ningthegoodqualitiesofthepar-50%flowering.paniclelength.nu.rriberof i>ro~ 
ents. The present. study ,w~ ~ndeitaken to evillu-. . du~tive' tillers' per plant,'1900 grain 'weight~' 'pei-­

.:.~te. theperformanceoffive early maturing mu-... cerit filled'grains'perpailitle'and-gniinyield:- 'Ail 
tan~;hl~h an; resistant to Rice'Yellow Mottle':Vi: '- "th'e' d~iii whe't611i2ted·\ri·acc·ordahce'.w'iih 

":~~: ,;.',.; 'i'~\"::': .. 0' _ ", :::~ ;:~_ .:~:~".~~ .... ':.:~'~·on;.€H197i) .. T~e~'da~::~e~ ~u~je~ted<t<?1ile 
.~'''''~';, ~'.-:~1"-·"· '"'.~ - '. ':'analysisofvarianceusingMSTATC(MiChigan 

.: "-"';" '. " .':.. : .. "\:.. .... >,,. S~telJmverSitYJ9905 .. From the dafa'collected, 
Materials and~~Methods . ..:" \:. ;~; .. ·t.·.' siri.ple correlation 'anaiysiSwas" penonried. To 

partiifo'il'die'oirect ·~nd indirect effects; pafuco­Dry seeds of "supa" cultivar were irradiated 
with· PO, 210 and' 240 'Gray (Gyj gamma rays .. efficient analysis.was·carri~d out-following tbe 

':rhethod outlined 't)y'-wrigtii(19H) and adop' ted from cobalt 60 (60 CO) at the International Atomic -
Energy Agency (lAEA) SeibersdorfLaboratory, by Dewey and Lu (1959). . 

Apart from Agronomic data, ·graiiJ.:q·uaI{ty near Vienna, Austria in May, 1994. The irradiated 
· seeds and control were sown in July, 1994 at the analysis was. done to determine the graioappear-

, an.·ce;c_ooking and eatin.g-·:q·u .. aliiy,according'.to 
, Sokoine University of Agriculture Crop Museum -
. field. .. "procedures outline.~. b~ J~~ning}, ei: a~.H 97~. 

The Ml pri~ panicles were harvestecL pani-: . ~1h~ p~ra:~~ter~'~h!,7~w~~ lIl~as~red: I~c,luded 
· I" 1" rt'l'ty d t .' d· d M d 1 t d ._gral!1lengt:h,shape,·gelatImzatIo. n temperature, · c e Ie I I e ermlOe an .2 ~e~ span e as· .. "!~.' '. ........,,' .... .' .... ,. '. ._ ./ 
"Jr ... " . 1 t Ab"·· t 7'0 an' amylose content, gel consistency' and aroma. 
IVU pawc e - 0:7 progeny ·rows. ou :.' . P 1- I .: . . ";" " / 

cles were selected per d.ose (~eatll).eI!t).) The ML. '.'" :~': 1 "z. ;," ':':. : .' : 'L~; c, ~ :'. -:';-.1.," 

plants ~ere se~ected USlOg SlOgl~ Se~d,Des<;:ent R~su t5· '.... " \... \' .: .. :. ; .' .~c; ':": ~ . '; 
· (SSD) method~whereby, on.e ~.e~d~".:'!~-~I!~orly .: .. ; 'From 'ihe'pooieddata dfthe tWo'site~, ail-the 
selected fromM2 plant to 'raIse the·M3·generatlon .... t.._~·t ' ' ··'·t . -I' '1" :'gt"h;'" . I' ., 'ht 

· .' • . .- '. .~. ~. Cll£U(1C .ers excep pamc, e en . pamc e welg 
... In 199~,~e· M4.plantS we~. sele.c~d::~I).glvldually,.; ., and graih weigll(show'ed ~g'nificarit'differences 
~ .. and thelf.se~dswere ~lantedas P'roge!1Y·~ow,sc-.The~:· {rabie''l)':Da s t6'50%'fld,werin ofthe ITiUiartts 

.. M4 generatIon'conslsted of 39. progeny rows of-': . ,,' d ; :dYt b t' . ' ... 22 '. 2·
g
4 d '. . -. ." ,.,.. ,. - -. we~ re uce 0 e ween- ._. . ays'as com-

· which 7camefrom;I-70,Gy .. treatment,. 18 from:,'. \,' d"t tb' ":' t 'iAI'1 the:!' tan·;t·· '. t .. ' .' .-.. . .. ". ".' .' '. - pare .0 e·paren." emu sexcep ,mu-
210 <:Jy treatm~nt an4.1.4Jrom 24QPy,~~~t~ent. tant SSn3S.sigmflcantly out yielded the parent. 
The selected hnes were screened for nce mottle Th hi b t . ld' tant b' SSD' 3 hi h 

. (RYM\T\ d' . e g es Yle 109 mu elOg . w c 
· ViruS· ". J lsease... ' . ' 

"'" F M'l" "fi' i'" l' Yielded a mean of 5296 kglha forthetwoJoca-rom ,4 mes, lYe ear y matunIlg mes, tions. . ' .. 
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Performance of early maturing nlutants;J9 

\ _ .: • 1 '~. .... ~ '~':. ,~-.. , ., •• ,~~;~_ ~ '., •• , .. _ • ' ~ 
.' 

Table l:Agronomic Characteristics of Supa Mutants and their.parent (Mean of 2 locations) 

Parenti Tr e a t- Yield Days' 'to P'I a n' 't r No. of Pan i- PanicFe' 'Panicle 1 'O'{Q~O 0/~ filled 
I 

Mutant ment (kgiha) 50% Flow i He i glit. c1es/Siptl . Ie n g ih··. :weight grain wt grains! 
I.,J; 

fein ) " '(em) \ J-'g\ ffg} n: ~ prmjc1es 

SSDl 170Gy 4816b 71bc 118.33 160.7 21.9c 4.3 32.9,' ~) .82.2~b 

ssm 170Gy 52963 72b 122.0ab 167.2 23.9ab 4.6 32.5' 8l.2ab 

SSD5 17()Gy 4655b 72bc 120.0b 163.7 23.93b 4.4 31.9 v 79:'fJ 

SDD7 170Gy 3799b 72bc 121.13b 168.3 23.7ab 4.7 31.9 ", 83.4ab 

SSD 35 170Gy 2956c 70c 120.0b 146.5 .24.93 4.7 34.7 : 84.53 

Supa Control 2935d ... 94a .• 122.13 .' ,·.11l4.3 23.5bc 4.1 32.1 i{2c 
<J ' I 

'." '.120.6 80.4 Mean 
f , 4556 75 Yi5.1 23.5 4.4 32.7 , , .... :. '"0, 

Sx (+1-) 150 0.53 12.77 9.97 0,54 0.17 0.4 1.23 

CV(%) 8 43 173 563 ]48 562 31 31 376 

Means followed by the same letter are not significantly different by Duncans Multiple range test (P 
<0.05) 

, (:~'I~ f~r~:,·.;; '4·.\...~~~_-:-.:..:):...~!_~~:.: >H·,.-,- ~~·c:~v 

Table 2 surhnlarizes ,the 'me@.square ~,~~~~es 9f 
the sel~cted characiersJo~ the t~o locatio~.. The 
genotype mean square was very highly significant 
for..the'.trai.ts day,S to 59% flowenng, 1000 grain 
weight: numbyE of filled grains per panicle and 
grain yield/plot. The location mea~ square was 
significantJor mo~t Qf.the char;lcte,rs t:xceptpaJ!i­
c1e length, 1000 grain ~e.ight, ~r~ptfilled grains ' 

-gen01Y.peand envirQ,I1}tlent was significant 0!l0' 
(or panicle length, panicle weigI!t, percent filled 
grains, and grail! yit;ld per plot, whilt; qx E'was 

.. non -'significant for the rest oithe chanlcters. ' 
, . Simp'le cQrrelation c<?efficient aQalysis re­
vealed that grain yield was positively correlated 
with percent filled grains per panicle and.nega­
tively correlated with ruiys to '50% flowering (Ta-

and grain yield/plot. The interaction d~e to ' ble 3): Theo~r.c:oITelations.~ith ... ' 

Table2: Estimates of Mean Square values of various characters 

'''''' .' 

Character 

Days t~ '50"(0 Flpwering 

J'lant H.ei~!.. . 

No. oftiller/p1ant 
. • "l" 

No. ofop~icles;sq.m 

Panicle lehgth 
. I l'gI( PanIc e weI t 

Y 'gh 1000 gram weI t 
I 

No. of fill,ed grainsipanicle 

% filled irain~/panicle 
i" '\ 

rTl"a jn Yield/Plot . 
i // 

ns=not sign:ificant 

·=signific~t (P < 0.05) 

··=significant (P < 0.01) 

···=significant (P < 0.001) 

:. 

~, ! ... , 

,Geootwe (G) 

504.8·" 

12.35ns 

4.49ns 

902.78ns 

5.95· . 

0.39n8 

6.66··· 

1675.87ns 

139.57··· 
' ' 

1546010 51." 

.j i i. ' .. ~ 

Loc3tjon <0 
58.78···, 

7148.70··· 

30.25· 

. :9344.44·· 

4.99ns 

13.44··x 

0.87ns 

1099002.78··· 

85.25n8 

'233611 Ins 

2.75ns 

44.39ns 

4.18"8 

1122.78ns ' 

9.58·· .• \ 

0.90·· 

1.558ns 

1838.135 

160.28··· 

40412081"· 

Error 

33.~8 

46.18 . 

1.92 

597.21' 

1.75 .. 

0.17 

0.98 . 

3601.2 

9.119 

4839988 
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40 Luzi - KihupL A.; and J.A,.Z~yo 

Table 3: Simple correlation coefficients ofvarioos characters of the mutants and the parent (n = 36) 
, '" ~ • I ; ~,.' ~ • ,.' '). • , 

, -:-" -I- • ~ : Days to P,:I ant No. of Panicle Pan i c,1 e I 0 0 0 % Filled Grain Yield/ , , < ' 
Plant (GY) 50% . Height productive lengtq , .~ e i g h t grain grains 

.0 •• 

'. 

Ft~wing fPH) tillers/plant (PL) }'W) wt(GW) (FG) 
, . , (DE) (EI) 

OF. 1.000· 
" 

'PH. 0.198,- 1.000 , 
·9.402** 1.000 L:J 

PT .. 0.064 . '.' " (000 !.I' 
0.282 -0.181 PL -0.134 

. ~0.384·· 0:479- ','1.000 ,;- ! " 'I...J." 
PW: -.0.099 0.768** 

1.000 '<.'0.014 ' 0.140 I 
GW -0.194. 0.084 -0.215 

1.000 
" '0.114 .' -0:077 0.040 ", 

FG 0.633- -0.319" -0.175 
0.398" 1.00 ,-0.223 

0.157 0.142 0.016 
-0658" -0.146 , ·f· . GY 

, ",' 

Very highly significant correlation was observed 
between panicle weighf and phfnt height (r:-
0:768). However,number of productive tiil­
e'rs/plant and plant height was negatively corre­
lated: Other interesting correlations were between 
percent filled 'grrunsper paniCle and diiys·to 50% 
'flowering (r='O.633) arid betweenpercenHilled 
'grains ana piarit height"(r= 0.3 19}:simiiarly, 
niuIiber of productive tille'rs was'Il<!gativeIy Corre­
lated withplan(height(r=: 0.402):" :.; 

,",' ." 

, '> .. ' ... . -

yield were not significant though positive (No. 
of productive tillers / plant, panicle length . and 
panicle weight) and.negativefor plantheighr.'and 
1000 gnun weight ' , ," - " 

" On:partiti6ningthe correlation coefficient 
-analysis, it wa!;revealed thatdays to' 50%,flow­
<"ering and'I000 gniinweight exerted negative:di­
-reet influehce';on yield: while percent filled 
grains per 'panic,le eX'ertedpositive efre'ct on 
yield (TabJe'4). . '.~ ,,', .;. .. .v: ;;" 1 

• 1 ~, 

.'~ . : ': . . ~', 

Table 4: Path coefficient showing Direct (Bold) and Indirect effects of various traits on yield 

Days to Plant Height No. of Panicle Pan(cle iooo grains 0;' Filled 

50% (PH), . Productive Ie ng th weight (PW) (GW) grainsl.paiiicle 

Flo win g. tillers/plant (PL) (FG) .' .:1 

,DE) (PT) 
, . 

'," 
OF ~ 0.032 0.011 -0.008 0.007 .. 0.077 0.024 / 

I 
.t, • I " / 

/ 
PH -0.154 Q1.@ -0.066 0.016 -0.056 -0.033 . .:.0.012 " 

I ' .. . , 

PT -0.050 -0.066 !!:lli ::0.010 0.Q28 0.085 0.007 
.. '~' .. ', !j I 

"', : 

PL 0,105 ' 0.046 -0.030 r,' .. " 0;057 -0.035 0\006 ". '-0.044. 
• 'C './ I 

PW 0.077 0.125 -0.063 , '0. 0.027 -0.073 -0.055 0.003 
"' I ._~ I -

GW 0.151 0.014 -0.035 -0.001 -0.010 -0.395 -0.002 

EG a4~4 -0054 0025 DOOt! nQQQ -d £116 ' ;0328 

"'fl.l ': : 
Residual effects CP')=0.61O. ' . \ 

. ',' 
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Performance of early maturing DlUtants41 

The grain qUality of tlfe tested genotYpes~is pre- 'c'ent grains while the other mutants showed some 
sented in Table 5. Grain'quality'ofthe parent,was' degree o(chalkiness.' .' _ ,'.. ~., ',' 

·affected' to' some extent by mutagenesis as ·eXhib- .: For amylose content, whiCh determines:the 
ited by the··parinietersevliluated. 'f,he.h~Ii colour'.-cooking and eating 'quality of rice, inutaDr·SSD 3 
of'the mutants was the same as, the'parentexcept arid SSD 7 exhibited low amylose content wliile 
for SSD 35, which was brown The grain length of SSD 5; SSD 35 and Supa'hadintermediate 
SSD 35 w;lS the highest (8.4mm) followed by· Supa amylose content. SSD I e'xhibited .high amylose 
(8.0 mm). The other mutants ranged from 6.7-7.8 content (Table 5). Gel consistency"of all theige-.. 

'min ·lOng~. :c lhe gr~ih'shape'of most mutants was notypes was soft (>50). None of the mutant was 
"mediimlwMe·SSD·35 waS slender. Mutant SSDI asaromatic as·the parent Supa, however,'SSD'3, 
·and· Supa'exhibited trarislu " ,~:SSD 5 and SSD. 7 exhibited slight aroma. ' 

~::~~~~- ; .. '.:. ;<~~.-' .~I·/~~ " ~-. 

, 
.1 Ta ble '5: Grain Quality Chilracteristic~ of Supa' Mut3?tS and their pa'rent 

. " ._..l.-'-: .. 
Amylose Opacity - ,Gelatini, Gel 

" , ~: Aroma, 
;;'1" .~. ,r. 

. ::';Par~l1tl Hull ',:::, Kerne! Length/, Shape :, 

(%'.'> zaiion . "ontent Cons is, , Mutant colour ., length width .. 
(cm) cbalkioess) lemp (O~~ lency 

: - Hign.' "'29:5 . Med. Trans. .. ' SSDI Gold 7.8 2.97 Medium None 

'. . , . , '., 

SSD3 Gold 6.8 .2.44 Medium 10%:. C", 
• f ,~ 

High,: .. 18.3. . . Soft ,. - ., ...... ~~ .... ,,' 
Slight ., 

SSD~ 'Gold '6:7 2.35' Medium ·High: ,,' '22.1 
--., . ,:j"'., ' , 

'L~' S1;>D.7. OPld. 7.3 2.88 Medium: 10% High . __ 1:4.7 S.oft " Sligh~. 

" '8.4 3,10 Slender' SSD 35' Brown 10%'<' Int. . , Soft' , .. . None 

, . 
Snpa Gold go 287 Medium Trnn~ Low 2S 8 Soft Aromatic 

Trans =Translucent '.' " 
.:..... J.:... • 

Int. = Intermediate' .. 

" f

J 
••••• ~. 7',. ". . _"- ,.'.: ,,~.-" " ~ "",'. t~ 

Discussion . -,. pl;lrent variety IR8 and still ,has a high yield po-
, ' '. tentIaf , .. , ',. < ,-..:. ..... . . 

The use, of mutation techniques incrop im- .' - Short duiaiion v'arieiie'~ (105:115 days) are 
provement has been well recognizedin m~lDy :excelie~d'or inputeconoiiiy. Be~aii~ they gro~ 
crops. Rice breeders worldwide made good uSe of rapiCUy il~ring the .vegetative pllltse, they are thuS 
this tec~?ology to generate variation and'produce ,more C;Qrnpeti,tive with weeds, weed'control costs 
SOllie of,t!teleading rice varieties'(Maluszynski et are reduced and they. utilize less irrigation water, 
01., 1986~. Some. of these varieties have been di- : thus lowering the' prodUction costs' (Kluish, 1995). 
rect descendant,s of the induced mutants, while T'he five mutants evaluatedinihis studv'are.of 
many wefe'developed by crossing the selected mu- short duration (l05CJays)~ since it takes.30daYs 
tantS. \Yltl] the: established rice varieties. . fr6~ fl~.w~ii'ilg t~m?turi~.·" 'The'se mutants \viII 

Ft<?pi't~~·.data pre'sented, it is clear that be useful iridro~giit',p~one rrunfed lowlandar~ 
mutagen~n~isr~duce~ the maturity pyriod of the, which hav~,'sIiort:,monomoclal rq.i¢'all Pa~tem ()r 
origiI1aI.~u~tivar fO.r up to 24 days. This is a signif- ,in~re~s' witli bimodal f!lirifall pattern where two 
icant imp~ovement on this trait. Wang (1991) also crops.can be. grown :' < ' .' "~" , 
reported that one of the prominent mutant varieties . ·"wiih.r~gardsio G'x Einteracliori: ihe ~'aria­
of ri,ce jrr china, Yuan fe~g Zao, was developed tio~ due' to thi~ c~mPone~t \\as,import~ni f~~ pan" 
through, gamma irradiation and this variety ma- icldengiih pal~icle·.\\eight percent filled gr:ain 
tures approximately 45 days earlier than the '.' ,. . , 
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',per panicle and,gmin yield, The:resul,tsthus indi- 35 stand a good 'cha,nce; of, being accepted· by the 
cated that for the characters withsignjficant G ,xE - COOSU!llers. Thes(!liq~~w1li,ch~ve inteffilediate 
,in,t~taGJion,:perfQrmance .of the genQtyp~s will ~. amylose .c9nt~ritan(l soft gel consi_stenGear~ 
(vary.:witl1:ioCatioJlS, Thus'sele~ti.onfor the said ' li~elyt.o:cook 'moi.s~, and fluffy,and ,ther~fore 
traits sho,uld,be done in a Ra1ticuJar location where },: ::ha"e, goQd' cook.ing'qualities: ' ,,' ',,!!: ' :' 

.tQe;\;"arieti~s:wi1lbe~p!llmend~ for release,: , , ; ", :' -; .', " --;',' ., ,: ,: ' , ' 
,,""', The depeQ.den,Ge::of gr~iQ.iyi~ld&n,other agro- :, 8onc1usi'on: A',":'~' ",--l,;' ~:!I ':'~;; :"1," 

-!l~m(c.traHs.has been'reported (OI:many-c'rops ',' ';'D ",;-", ;~f' ' •• ';>'.",' ; I i;' .. ~, :,j 
2(Ro,btnsonre(al.,3 95.1), :lohnsonet. al., 1·9,S5, . :Fr,ow .. ther¢ttapresen~~jt,can be .conflud.¢ 
. Gravois; and, Md~tew.:I 9~3 .• '~n: the· pTesent~siudy, " '!!latIl].!l!agen~s,is ~duced' tJ!.e iQatyri'-Y' p~<?c!,~f 
yield was sjgnifisantly;positivelyjc(jrrelatedw.~th cultivar 'Supa" by up t024,p,ays.,: The.~u,!agt 
percent filled grain per panicle and negatively, lines exhibited higher yield potential and disease 
with days to 50% flowering and 1000 grain resistance than the original variety. However, 
weight. Negative correlation between yield' and, . the grai", qu~liJY. o:t:Il1ost ,Q(th~e mu.tan~s·.\V~s 
days to 50% flowering was also reported in earlier changed as compared to the parent. Further 
study (Luzi-Kihupi; 1998). Panicle weight was~' evaluation especially in tenns of cooking and 
positively correlated withplant'h'e'ighl and paniCle': taste""panel testsis fequired befoTeahy ofthemu­
length. This indicated that tall plants tend to have' tants can be recommended for release as'a:new 

,- larger and longerpanicles.-'---· , "' ,- - ',: -varietyo - -- "- -----.. 
Partioningof correla.tions into, ~~ct and indi-: ,... ,. ' ':i:,~j 

rect effects revealed that percent filled grains per Ackn~wledgements, 
paniCle is an important character'lo increasing 
yiel~"since it had the highest qjrect effect OQ' 

yield. Positive direct effect of percent filled 
;- . : i ' .- --. ~ ~ -, t r ~ .,. ; . 

graios/panicle have been reported by other work!:: ' 

The authors sincerely_thank the International 
Atomic'Agency and SU AINOR'Ai) Project for 
financihl support. Many thanks are due' to' Mr. 
Aggrey Mwanjabe, Senior Field Assistant at 
suA for field wOlk ,'. "-

- .: .," 

ers (Gravois and Helms, .1992, SaiQ~ & Gagneja", 
1975). Days to 50% flowering has negative corre­
lation with yield and also exerted strong negati~'e 
direct effect on yield. Negative effect of days to References ,-
Olaturity on yield can be explained by the fact that '-, ,-, .. ' 
short duration plants (less than 100 days) grown De Datta, S.K. 198L Pri,!cipig,5JJ1Jfi PracticgsojRice 

under normal field conditions usually does not Production. John Wiley and Sons, 618~. , 
-"" ··th . d t'" f' ;,#; . "I' af' ' '"':: Dewev, D.R. and Lu, K,H. 1959, A correlatIOn and pennIt e pro uc Ion 0 swllclent e area to' re- - , . ," ,,~ , -

I 
. th d' fib ;f"'''' path coeffiCient analYSIS of components 

~u t 10 ~ pro u~tIon.o .a argenum. er 0 'pam- '_, co. d h '·d~.l" 

.cles :w~t~ ~ell filled'g~~inj,:_ thlls~'t~~: ~~ngert~e ~ .• " : ',' ~;~~j:;~~1 ~~g;;~S ~~;9P~o~:uctlOn. ~g;.~~:-
,g~,wth ~90d of_~ ".ane~,,!h~,~~ea!~r,IS th~.to.tal,~" G~pg,elh~ra[l, ~, and Mjsra, R.,N. J~75;, -,Avery early 
pl~t ,~.~~9~t ~~e p~t~,. ! 9:8n :! ... ~ ~.~~~~t.~.ll~d . ". . ,f!lutant in rice; CUI!t:nt Science44( 4): 14~-: :;, 
gnuos P~T'pa_rucle .. ~:slgllificantI><?sl!I~~c~rrela- " Gomez,.K.A. 1972): Tech'n(q~es lor Fiefd.!?xperi~ 
~on wi,th yieldaiid .posipve direct effe:ci This h:ait _, -:- :';'~~4:~ithRice,:II~R.I[,i .. os B~~os, 46pp,:' .. ' / 
can beA useful.criterion to use when' Selecting'for 1;~Qra~ois)(f,\. and ijel'ms,'RJ;, 1992.:Path' .. _, . 
y'ieIci'ciuiing the earlygeneratiolls.' " ';.fI i - ),,' '-,.', analysi~'~fri~eyi eid and yfel(f ~'o~p~~~~t: as ~f~ 
~'';-J-~' ... , .... - .. ~ ,'-" -,'" -" "'--~," '4_".' ···'·.·_·-"~c·_' .• '"vi, .... - . ,';": \. ", 
e. ~-"'In Tanzama, mostc;:onsume'rs prefer long or fectedby Seeding rate. Agronomy . .J. 84: I~, n 

fmedium long and slendergrnips. Cooking-qualitY Gravois" KA, and¥~New:R.W.:1993. Gt;ne!ic~rela-
~ ,." _ . .. . ." .. -.." .•. t' " -~ 1 'L. 1 1 ~ ~ 

is determined largely by the amylose content Clnd , t1o~shlp a~.?rig 'a~d fselec~lOn fo'r ric,e ~ieI~, and 
gelciiiruzation tein~rature of the Ijce ,staich. ~ Cori- ~ ~. ': ,y~el_d"~!Ilpo~e~ts: Cro~ Scien,ce 31249 '- 252: 
5UmerS in Taozania prefer varieties \¥ith iriieI"hle- ~ ~I~,~ 1.~~4: I~RI.Rlce'~lmar~c:· Intern!ltional RiSe 
diate amylose content aii.d:'-int~rmedrafe ", o"'Res.lnstitute;Mamla,p'hilhppines.Pp.97~··99 
'gehiti~zationiterriperniUre, whfch'co~kn1dlsi and", ~'~'. .' ,.," ,L - ",,,-:.:,: 

fl,;ffi;f'Th' 'e' m"u' "ta-'n' .. k whi'" h'~ ,f ", -'al' "'t"d ,,' ';thi'-. .Jenmngs, R.R., Coffman, W.R. and Kauffman',.H E uuy. ... c were ev ua e 10 s " . 
-sfuCly :lilirl 'low:geIatirnzation teitiperattih(and Ibw -I; -- ~. '1979,~ice ~mprovemeizt: !~terri~ti~naLRice '; 

hi h I M SS 5 d SS 
Research Institute. ,Los Banos, Philippines: 186p.: 
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