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DIALLEL ANALYSIS OF SOME AGRONGMIC CHARACTERS OF RICE
{ryza satiea L) FLANT UNDER 1TW0 SPACINGS

Manzoor &4, Khan, * Titikhar 4, Khap, A, Rehman and 3. Ali
ABSTRACT

A 5 u b disllel cross experiment on rice (firyza sativa L) for
genetic analysis under fwo spacing conditivnz was conduoted
in the Department of Plunt Breeding snd (Geneties, Univorsity of
Agrioulure, Yaismlabed., Cenetio eatimation for plant height,
nnmber of tillers per plept, pamber of graipn per paniels aod
yield of grain per plant appearsd to bie sdditive wad for number of
panioles it was the caee of complete dominsoce, No chapge in
the gone action wes poticed with the ohange in spacieg excopt
litéle in the poaition of array peints on the regression Line,

INTRODUCTION

In addision to its importance &8 a food crop in Pakistan, rice is & subs-
tantinl sourcs of forsign exchange os well- Palistan has got the monoply of
growlog world famous fing sromatic Basmati rice. It bas Bue grsin mand exce-
llent cooking quaiity., But the varieties, for instance Bamati-370 and Basmati.
Pak, producing euch & good quality rice ars tall and can not withstend heavy
furtilization, henoe, their per unit area yield is low, They are late maturing
ton, thus effecting the wheat crop which follows the rice crop in rotation in the
Tioe growing #ract. Keeping thess fwcin in view the solution sscmy to lie in the
aynthesis of & short statured, well sdapted genciype of Busmati possessing
harmyoious cgmbination for better quality, higher yviald vn a unit arem basis,
slung with response to fertilizers and & dependable genetio defance mecheniam
apiinet the prevelent complax of diseasen and innect pests, Genslio studies by
Chang (1987), Lrri {1967), Ww (1948a), Lin (1060), Hau & al, (1971), Rajendran
nod Nombeodiri (1871), Khan (1873), Kben and Khan (1982), Panwar and

"Depertinent of Plant Brecding ard Gepetics, Universisy of Agrioulturs,
Faigalabad.
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Agronemic Characiers of Bice Plont

Paroda (188¢) and various sthers have elearly indicated the pattern of inheri-
tance of qualitative and quantitative chacaotera in differsnt oross sombinstions
under differsnt condisions, But under cur conditions genetic analysis of rive
plasts involving different varioties under differest envircnmental regimes Is not
available to the sxtent that it ean pravide s guideline to the rice broeders for
tho evolution of superior quality rics rarietise, Therafore, it waa considersd
worthwhile to aceess and understand the genetio mechaniom vantrolling varieus
characters in rice plant under different environmentsl conditions. In the
preaemd Btudiea diffsrent croms combinations derived from & 5 x & diallel
exparimont were sgwn ander two spacing conditions in the Depattment of Plant
Breeding avd Genstics, University of Agrivaltors, Fuisalabed, and the infor.
mation thus obtained, genetically saaalysed and sclentifieslly interpreted, forms
the subject matter of this paper,

MATERIALS AND METHODS

Fiva varieties of rive {Oryzo sotive L.) viz, BAS 370, PK 177, IR ao, IR
38, IR 1561 (first two indigenpus and the others exotio) were sroessd io w diallel
fushion and 25 T, progeniea including reciprocals and selfs were raised to be
rown at the Expsrimental Fields of the Department of Plant Ereeding nnd
Genetica, University of Agriculture, Faisalabad, duoring the years 1877-70.
The hybrids slong with their parents were planted on 13.7,1970 in & Rande-
mized Complete Block Design with three repeats nnder two spanings viz,, &,
t20 x 20 em) and 5, (25 x 26 om). Ten plants in every repest were grown,
Five equally compstad planss wore selected and per plant data with raapeock
ta height, number of tillers, numbsr of paniclea, numbsr of graina per panicle
and grain yield were collected, tabulated and snalyscd by Diallel Fashion
following Hayman (1084), Jicka (1984) snd Whitehouse ef al. (1968),

RESULTS AND DISCUSSION

The mean valuzs of parents and their F, bybrids for various characters
under different spacing conditions are presented in Table 1. The Vr/We graphs
for the same are shown in Figurea 1 to 10,
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A eafarense to Fig. 1 far plent height undar S; indiamted that the
regreasion line with a unit slope intercepted the Wr axia above the origin
showing thereby additive type of gene aation with partisl dowminance, Trom
tha poaition of the array points along the regression line it was clant that BAS
370 being the neerest to the origin possessed the maximum dominapt genes for
this sharanter, wheroas TR 38 the recsarivas heiog the farthest, Turther, &
referenc: to Fig, 2 for the same charaoter under 5; aleo indicated additive typo
of gens sction with partial dominance a8 the repression line with & unit siope
oub tha We axis ahore the origin, Hare tho domioonbt porition was agein
gecupied by BAS 370 bub the recedsive by TR 1561 being oloss and away fram
the origin, reapectively.

A comparative atudy of both the graphs revealed that the mods of gena
action a3 wull as the poaition of array points on the regression line was almost
similar under both the spavings, This showed the stability of the genstios of
this eharacter uoder different environments [apacinga). Thia type of gone
aotion has alsc been reported by Ehan (1973}, TAS 370, the tulleat
parent noder séndy poasessed moat  of the daminant gsnes for height. Wu
{19638} alss reported dominanes for plant height in ries,

For number of tillers per plant nnder &, Fig. 3 showed that she regross-
fon line with & unit slope intercepted the Wr axia above the origin; it indicated
additive type of gene ection with partisl dominance, From the position of the
atray points on the regresaion line IR 36 seemed to possess mosb dominant
genes and BAS 370 the reoassives, Lo the case of 5;, the regremion line with &
unit slope again showed additive type of gens action witk partis]l dominance az
it cut the covariancs axia above the origin (Fig, 4), Hero in this case IR 38
veeupied dominant and PK 177 the reccssive position.

A comparative etudy of both ibe graphs showed no changs in genetie
meohanizm (additive) but a slight change in the position of array points with a
changs in spacing ecopdition was observed. This situation saggeated
the stability of the zane sotion operating for this character over she changing
environmeenta,  Mic (1959) reported thab in barley the tillering we cootrollsd
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by many genss with cumulstive effsct and inQoenced by environments,

A porussl of Fig. & for number of panicles per plant under S, revcaled
complete dominance operating for this charactar aa tha regression line with s
upit alope passed through the origin, The array of IR 30 eontsined maximum
dominent genes and BAS 370 the receesives, A study of Fig. 6 for 3, agsin
ghowed the dominaoce of gene sotion s ihe regression line with a unit slota
pasaed throogh the origin, Here the dominent position was gooupied by IR 80

but the recsapive position was atill posssased by BAS 370,

The vomparison of the two graphs indicated na change in tha genc sotion
controlling this character {daminant type), bnt s slight chango in the erder of
domipanse of arrays was noticed with whe chinge in spacing condition, e, B
dominant position in cese of 8; was teken by IR 230 but under S; by IR 38,
This type of information ia availoble in whest whore the numbar of apilkes per

plant remained the same vnder thres lavels of zpacings,

A perussl of Fig. 7 for number of grains per panicle uvnder &, revealed
adilitive type of peue action complicated by some non-allslic interaction aa the
regression line deviating significantly from a unit slops intarcepted tha Wr sxis
»bove the origin. TI'rom the position of array points on the regrassion line TR
46 avidently spemed to have maximum dominant genes and BAS 370 the reces-
sives for this characier, Under S, the gene action woa still of the same type,
i. e., additive with non-sllelic intaraction but there was & glight chapge in the
Fodition of srray points on the rogression line. Here the domicant penes were
gothered by PK 177 but the recessives were atill contained in BAS 370 {Fig. 8),

The comprrison of both the situativns suggested the coosistency of the
gene action {additive) aver the changing epacings but a little chaoge in tha
varistal position oo the regrewsion lime. This situskion ocorroborates Khan
{1273), who also reporied mdditive type of gene aotion eontrolling the mumber
of apikelets per panicle and number of kernels per panicle in rice.

Fur grain yield per plant under 5; the atudy of Fig. 0 indipated additive

typa of geno aeticen aloog with non.allelic interaction s the regression line
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devisting significontly from a unit alope interceptad the covarisnes nxia alovo
the origin.,  From tha ponsition ef array pointe on the regruasion line, PIL 177
pppeired 4o hnve asino dominant apd TR OI331 Lhe recrasivae gened, T caare
of 5, (Fig. 10}, the represnion line agnio deviated signilicant]y from s unit slops
abd intorasptod the Wr sxia above the origin signifyivg additive type of gooe
sclion complicated wib non-allelic intersetions, Here Il 30 Led most domi-
nant getea whils IR 1661 atiil the reocesives,

‘[he cumparison of the twa grapbs wuggested cooeistenny of the gens
aotion pver the two covironments, but littie alterntion in the opder of dotei-
nnnew of Lhe wrrays on tho regreesion lino wus awnticed,  Shal (LG wiile
working on wheat obscrved no pronsunced ehango in the genetis mechanism

controlling grain yield and other charactors by & ¢hangn in the planting density.

I'rom the foregoing results and discuagion thurs sppeared to be no change
in the penetie mechunism eontentling different charaetors when the plunts were
aubjected to different spnoing conditions nemcly 20 < 20 nnd 23 x 26 ¢m, bnt &
slight change in the dominsnee order of the srray points was observed.  This
kitusbion indi¢oted tho consistency in the genelio Lehaviour of tha rice plont
for tho charactera studied under the sxid enviconmonls,  Such information
voeuld Le of vital importance in the rice breeding programmo to synlhesize s

superior gonotypa well adapted to varions eropping comditivng,
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