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ABSTRACT

Analysis of generation mean was carried out in six crosses of rice viz, ADT 41/ ADT 46, ADT 41/ CO 47, ADT 41
/TKM 9, ADT 41/ Jeeragasamba, ADT 41/ACM 98003 and ADT 41/AS 90033 for hulling percentage, milling
percentage, head rice recovery, kernel length, kernel breadth, kernel L/B ratio, kernel length after cooking, linear
elongation ratio and alkali spreading value. The scaling test showed the presence of epistatic interactions for all the
nine grain quality traits studied. Milling percentage and linear elongation ratio were governed by additive,
dominance and epistatic interactions of additive x additive, dominance x dominance and duplicate epistasis.
Hulling percentage was governed by additive, dominance and duplicate type. Head rice recovery was under the
control of additive, dominance, dominance x dominance and duplicate epistasis. Kernel length and kernel breadth
were predominantly under the control of additive, dominance, additive x dominance and duplicate geneinteractions.
Kernel L/B ratio and kernel length after cooking were influenced by additive, additive x dominance and duplicate
type. Dominance, additive x additive and duplicate type of gene actions influenced alkali spreading value. The
other four grain quality traits viz., water uptake, volume expansion ratio, amylose content and gel consistency were
under the control of non-additive gene action. To explore both additive and non-additive type of gene action it was
suggested to postpone the selection to later generation in pedigree breeding programme.
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INTRODUCTION

Rice is a premium food grain crop and is oftenrtteen source of calories and principal food of mils of people.
With a rising living standard, the demand for highality rice is increasing. Super fine varietiesrige with

aromatic grains, superior cooking and eating charestics get a premium price in the market. Basifethes
comparatively a higher price, which is not afforigaby rural consumers and those with low incoméer&fore
breeding for quality has to be emphasized to boinigfine grained rice fetching optimum price, whighl be easily
within the reach to the rural consumers. Hencerite grain quality has become a necessity for tteeptance of
varieties to be released.

Among the quality characters, cooking quality imsthe of milling quality parameters like hulling, ltiig, head rice
recoveryetc. are of particular interest, as a very large propo of the world’s rice is consumed as cookee fit].
Incorporation of these characters into high yiagydéemi dwarf varieties is essential in this erajwadlity breeding.

275
Pelagia Research Library



R. P. Gnanamalaret al Euro. J. Exp. Bio., 2013, 3(2):275-279

For the improvement of yield and quality charactersound breeding methodology has to be formulatdadh in
turn rests on the correct understanding of the getien involved. Many reports are available onrhture of gene
action governing the yield and its component traitéle studies on the genetics of milling and cogkgualities are
limited. Therefore, an attempt was made in thegestudy to unravel the genetic architecture afesof the grain
quality traits of rice.

MATERIALS AND METHODS

The present investigation was carried out using fiultivars of riceviz., ADT 41- extra long slender grain type,
ADT 46 — long slender, CO 47— medium slender, dge@mba- short slender and TKM 9 — short boldtasmd
advanced culturegiz., ACM 98003 — medium bold and AS 90033 — long heldch were selected based on grain
type. Crossing block was raised with seven parantthe research farm of Department of Plant Bregdind
Genetics, Agricultural College and Research InjtMadurai. Seven parents were crossed in a feléldfashion
(excluding reciprocals) and 21 cross combinatioeseneffected. The parent ADT 41 was superior to oéshe
parents with respect to grain quality charactessdes being considerably a good yielder. Hencepb@fl crosses,

six crosses involving ADT 41 as the female pasént ADT 41 / ADT 46, ADT 41 /CO 47, ADT 41/TKM 9, AD

41/ Jeeragasamba, ADT 41/ ACM 98003 and ADT 41/9@833 were chosen for generation mean analysis. Six
generationsiz, P, P, Fi, I, B; and B for each of the six cross combinations were cturtstl.

All the six generations in each of the six crossese raised in a randomized block design with thiegications.
Single seedling was planted per hill adopting acsppof 20 x 15 cm and recommended crop managepraatice
was done. Thirty seedlings in all generations walesmted except F2 with 200 seedlings per replicatio each
cross. Ten plants from each of the parents andnB thirty plants from B1 and,Band 75 plants from F2 per
replication were randomly sampled to record theeolmsions. The seed samples from the selectedsplaate
hulled and milled using Satake type THU 35A dehuskel Satake type TM O5 miller, respectively. Petage of
hulling, milling and head rice recovery were caftatl as per the method suggested [2]. Kernel lergimel
breadth, kernel L/B ratio and kernel length afteoling were estimated by standard procedures. Lieleagation
ratio was calculated [3] and the alkali spreadiatyg was estimated [4]. The mean values and thanae of mean
were computed for all six generatiovig., P, P, F;, F,, B, and B for each cross. The adequacy of the data for a
simple additive - dominance model was tested uiijzhe A, B and C scaling tests [5] and [6]. GEnebmponents
of generation meaviz., m, (d), (h), (i), (j) and (I) were estimatedléling the six parameter model [7].

RESULTS AND DISCUSSION

The means of each generation were calculated fremeplicated trial and the scaling test was agglestudy the
adequacy of additive dominance model. The estimaftasaling tests and genetic components of gaperatean
for quality characters are presented in Table 123n#@spectively. The scaling test was signifidantone scale in
all the crosses for all the quality traits studiedjcating inadequacy of simple additive dominanolel.

In the case of hulling percentage, the mid parevale (m) was significant for all the crosses #mel additive
effect (d) was significant in four crosses viz., RA1 /ADT 46, ADT 41 / TKM 9, ADT 41 / Jeeragasardrad
ADT 41/AS 90033. The crosses ADT 41 / TKM 9 and ABT/ Jeeragasamba showed significant dominance (h)
and additive x additive (i) effects. Significantrdimance x dominance (l) interaction effect was ole@in ADT 41

/| CO 47, ADT 41/ TKM 9 and ADT 41 / ADT 41/ Jeeamgmba. The unlike signs of (h) and (l) revealed th
duplicateepistasis. Since both additive, dominance x donmdaand duplicate gene interactions were impoftant
this trait, improvement may be possible by delayatgction to later generations.

For milling percentage and head rice recovery,gammeter (m) was significant in all the crossesweler, the
additive effect (d) was significant in four crosses, ADT 41 / ADT 46, ADT 41/ TKM 9, ADT 41 / ACM 9818
and ADT 41 / AS 90033. Significant dominance dfféit) was observed in four crosses. Both the (g éin
interactions were significant only in fourth anfificrosses. Duplicate epistasis was evident floenopposite signs
of (h) and (I) in all the crosses. Additive effaifthead rice recovery was significant in all cexs&xcept ADT
41/AS 90033. Additive x additive and dominance »xmiltance interaction effects were significant inrdhand
fourth crosses, respectively. The (h) and () @ffevere significant in four crosses and showedsipe signs in all
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crosses which exhibited the presence of duplicateednteraction. Thus the results suggest thatdwgment for
milling percentage and head rice recovery can heéeged through reciprocal recurrent selection.

Table 1. Scaling test of quality characters of sigrosses in rice

Crosses| ADT 41/ | ADT 41/ | ADT41/ ADT 41/ ADT 41/ ADT 41/
ADT 46 CO 47 TKM 9 | Jeeraga samba| ACM 98003 | AS 90033
Scales 1 2 3 4 5 6
Hulling percentage
A 2.04 -17.97* -7.60* 0.28 4.99* 5.05*
B -6.17* -15.77* -2.72 -8.67* 1.75 4.11
C -4.5¢ -21.37* -1.72 2.2i 6.88* 6.21*
Milling Percentage
A -1.29 -14.25 -7.52* -1.24 0.79 5.34
B -12.04* -12.43* -0.39 -8.47* -3.50 7.59*
C -8.31* -1.76 2.92 2.87 -7.56* -2.04
Head rice recovery
A 0.2¢ -3.45* -5.46* -2.52 -9.65* -5.08*
B -2.0¢ 0.6C -8.90* -5.76* -9.21* -1.7¢
C 9.70 -4.92 -7.43 14.73* -8.96* 4.23
Kernel length
A -0.57 -0.79 -1.95* -1.43* -1.49* -1.85*
B 0.09 -0.03 -0.01 1.33* 0.28 -0.07
C -2.46* -1.31* -1.66* -0.1¢€ 0.37 -2.40*
Kernel breadth
A -0.02 0.37* 0.36* 0.09 0.47* 0.34%
B -0.14* 0.13 -0.12 0.29* 0.07 -0.16
C -0.09 0.27* 0.11 0.21 0.23* 1.36
Kernel L/B ratio |
A -0.31 -1.00* -1.53* -0.95* -1.48* -1.47*
B 0.24 -0.20 0.04 0.33 -0.02 0.1
C -1.03* -1.04* -1.21* -0.43 -0.37 -1.94
Kernel length after cooking
A -0.51* -2.41* -2.82* -2.95* -1.24* -1.31%
B -0.77* -1.59* -1.02* 1.01* 0.68* -0.43
C -2.89* -3.43* -4.64* -2.29* 0.47 -4.03
Linear elongation ratio
A 0.04 -0.18* -0.01 -0.14* 0.14* 0.22%
B -0.13* -0.25* -0.17* -0.20* 0.04 -0.05)
C 0.16* -0.19* -0.38* -0.33* -0.03 -0.05
Alkali spreading value
A -0.66* -0.11 -0.96* -0.58* -0.12 0.41%
B -0.53* 0.60* -0.28* 0.34* 0.17 0.69%
C -0.98* 0.13 -2.52* -1.48* -0.92* -2.21

* - Sgnificant at 5 % level

In the case of kernel length, kernel breadth amdekel/B ratio, the values of (m) and (d) were $iigant in all the
crosses. For kernel length, (h) was significarfour crosses viz., ADT 41/ADT 46, ADT 41/TKM 9, AFL/ACM
98003 and ADT 41/ AS 90033. Significant (j) effes observed in four crosses and the crosses 4DMKM 9,
ADT 41/ACM 98003 and ADT 41/AS 90033 showed sigrdfit (l) interaction. The duplicate epistasis wi® a
found in all the crosses. The additive, additivedxlitive, dominance x dominance and duplicate aut#ons for this
trait was observed [8]. Dominance effect (h) antriaction effect (I) of kernel breadth were sigrfit in three
crossesviz, ADT 41/CO 47, ADT 41/ Jeeragasamba and ADT 4IMAGB8003. The additive x dominance
interaction was significant in four crosses in &iddi to duplicate epistasis. It was inferred thetriel breadth was
under the control of additive, additive x dominarec® epistatic interactions. In the case of kettBl ratio, all
crosses except ADT 41 / ADT 46 and ADT 41/CO 47ileixéd significant (j) interaction effect. Two @®esviz,
ADT 41/TKM 9, ADT 41/ACM 98003 showed significartt)( (j) and (l) effects. It was clear that kernetddth and
kernel L/B ratio was controlled by additive, additix dominance and duplicate gene interactionsirmpdovement
for these characters may be possible by postportenfeselection to later generations in pedigreeebirg
programme.

The estimates of (m), (d) and (j) effects for kéfeagth after cooking were significant in all theosses except (j)
effect in ADT 41/ADT 46 and ADT 41/CO 47. In addit to this, the cross ADT 41/AS 90033 also showed
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significant (h) and (i) effects. Duplicate epis$as also important for this character. Additidgminance and
epistatic interaction of all three kinds was repdrtor this trait [9].

For linear elongation ratio, (m), (d) and (i) etfeevere significant in all the six crosses studiadept (i) effect in
ADT 41/ Jeeragasamba. The crosses ADT 41/CO 47, ADTKM 9, ADT 41/ACM 98003 and ADT41/AS 90033
exhibited significant (h) effects. The additive andinance (j) interaction was significant in threesses whereas
significant (I) effect was noticed in five cross@sis revealed that, improvement for this charatiteough direct
selection is not easy. Recurrent selection utifjzsuitable male sterility system may be more siétdior
improvement of this trait.

For alkali spreading value, (m) was significantilhthe crosses and (d) effect was significantie¢ crosses, ADT
41/CO 47, ADT 41/ Jeeragasamba and ADT 41/ ACMO380he dominance effect (h) and (i) interactiofeeh
were significant in four crosses. The (h) and {fe&s had dissimilar signs in all the crosses Whionferred the
duplicate epistasis. Thus, this character was utiteiinfluence of dominance, additive x additived atuplicate
interaction. An additive and additive x additivedraction effect for this trait was reported [10].

Table 2. Genetic components of generation mean fquality characters in rice

Crosses / ADT 41/ ADT 41/ ADT41/ ADT 41/ ADT 41/ ADT 41/
Genetic effect ADT 46 CO 47 TKM 9 Jeeraga samb ACM 98002 AS 9003:
1 2 3 4 5 6
Hulling percentage
m 76.11* 84.73* 84.81* 85.09* 75.95* 73.45*%
(d) -2.35*% 1.05 -2.23* -2.53* -1.06 -1.30*
(h) -4.92 -53.62 -24.29* -27.64* 7.15 12.74
0] 0.46 -12.36 -8.60* -10.66* -0.15 2.94
0) 4.11* -1.10 -2.44 4.48* 1.62 0.47
0} 3.67 46.10* 18.92* 19.05* -6.59 -12.10
Milling percentage
m 76.80* 91.39* 78.57* 80.71* 65.87* 55.72*
(d) -2.74* 0.14 -1.89* -1.14 -2.03* -1.97*
(h) -26.32* -70.67* -24.14 -31.04* 7.24 40.87*
(@) -5.03 -24.93* -10.83* -12.59* 4.85 14.98*
0 5.37* -0.91 -3.57 3.61 2.15 -1.12
(0} 18.36* 51.61* 18.74° 22.30° -2.14 -27.91°
Head rice recovery
m 65.64* 53.37* 61.31* 78.14* 58.99* 63.49*
(d) -2.14% -3.43* -2.35* -3.34% 2.60* -0.7¢
(h) -25.44 -0.71 -31.79* -56.40* -27.65* -22.63*
0) -11.51 2.07 -6.93 -23.01* -9.90* -11.04*
@) 1.1¢ -2.03* 1.72 1.62* -0.22 -1.6¢€
Kernel length
m 5.42* 6.39* 6.97* 6.02* 8.71* 6.61*
(d) 0.54* 1.12* 1.29* 1.84* 0.86* 0.89*
(h) 2.70* -0.15 -3.24* -0.21 -4.57* -1.67*
0] 1.98* 0.49 -0.30 0.06 -1.58* 0.48
@) -0.33 -0.38 -0.97* -1.38* -0.89* -0.89*
0} -1.50 0.33 2.26* 0.04 2.79* 1.44*
Kernel breadth
m 2.15* 1.83* 2.12* 1.62* 1.95* 3.40*
(d) -0.20* -0.16* -0.35*% 0.09* -0.36* -0.30*
(h) -0.18 0.95* 0.31 1.05* 1.07* -2.37
0] -0.07 0.23 0.13 0.17 0.31* -1.18
@) 0.06 0.12* 0.24* -0.10 0.20* 0.25*
0} 0.23 -0.73* -0.37 -0.55* -0.85*% 1.00
Kernel L/B ratio
m 2.65* 3.57* 3.41* 3.54* 4.43* 2.76*
(d) 0.61* 0.81* 1.06* 0.86* 0.91* 0.85*
(h) 1.2¢ -1.72 -2.26* -1.5¢ -3.84* -0.4¢
(@) 0.97* -0.16 -0.28 -0.18 -1.12* 0.56*
0) -0.27 -0.40 -0.78* -0.64* -0.73* -0.79*
0} -0.90 1.36 1.77* 0.79 2.62* 0.82*
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Crosses / ADT 41/ ADT 41/ ADT41/ ADT 41/ ADT 41/ ADT 41/
Genetic effects ADT 46 CO 47 TKM 9 Jeeraga samba ACM 98003 AS 90033
1 2 3 4 5 6
Kernel length after cooking
m 9.50* 10.91° 9.37* 8.82* 11.72* 8.56*
(d) 0.39* 1.18* 1.23* 2.25* 0.77* 0.53*
(h) 2.03 -5.04* -2.25 -0.85 -2.59 2.90*
0) 1.61% -0.57 0.8C 0.3t -1.0:2 2.29*
@) 0.13 -0.41 -0.90* -1.98* -0.96* -0.44*
0) -0.33 4.57* 3.04* 1.59 1.59 -0.55
Linear elongation ratio
m 1.76* 1.75* 1.35* 1.56* 1.29* 1.33*
(d) -0.06* -0.08* -0.11* -0.10* -0.07* -0.12*
(h) -0.41 -0.83* 0.37* -0.29 0.66* 0.78*
(@) -0.25*% -0.24* 0.20* -0.02 0.22* 0.22*
@) 0.09* 0.04 0.08* 0.03 0.05 0.13*
(0} 0.34* 0.66* -0.02 0.37* -0.40* -0.40*
Alkali spreading value

m 2.86* 1.83* 1.36* 1.09* 1.38* 1.32*
(d) 0.02 0.46* 0.02 0.33* 0.30* 0.02
(h) -1.64* 0.47 1.31* 2.09* 1.24 2.59*
(@) -0.21 0.36 1.27* 1.24* 0.97* 1.31*
0) -0.07 -0.36% -0.34* -0.46* -0.14 -0.14
[0) 1.40* -0.85 -0.02 -1.00* -1.01 -2.41*

m= mid parental value, (d) = additive effect, (h) = dominance effect, (i) = additive x additive, (j) = additive x dominance, () = dominance x

dominance

* - Sgnificant at 5 % level
CONCLUSION

From the foregoing discussion on gene action faliutraits, it was clear that additive, dominarere epistatic
genetic components are important for the expressionharacters studied. In such situations sing@digree
method of selection alone is ineffective. Probahig could be one of the reasons for the inabdityice breeders
to effectively combine desired quality characté&sst To overcome this problem, biparental matiaojpfved by
selection of desired recombinants from the segimggtopulation is desirable. Since considerable whaof
dominance effect was also present for most ofriiest selection of superior segregants has tcosgpned to later
generations until homozygosity is achieved.
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