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Abstract

A diallel set consisting of »? combinations [ parents, 14p(p-1) reciprocal
F, hybrids, 16p(p-1) F; hybrids, and 14p(p-1) F. hybrids] among four rice
cultivars of extremely diverse phenotypes were grown in replicated trials in
years. The study was aimed at elucidating the genetic system underlying the
inheritance of six quantitative traits: seeding-to-heading period, plant height,
number of panicles per plant, panicle length, panicle weight, and number of
spikelets per panicle. ,

Diallel analysis showed that much of the genetic variation of each of the
six traits was due to additive effect. Dominance effect also was a significant
source in all the traits. Indirect evidence indicated that gene interaction
played a negligible role.

No evidence of maternal effect was found. The effect of genotype environ-
ment interaction was relatively small in the F; hybrids and was only expres-
sed for panicle length.

For those loci which showed dominance there was overdominance for
panicle weight and partial dominance for the other five traits. Generally
dominance was toward earlier maturity, taller plant stature, higher panicle
numer, longer panicles, higher panicle weight, and larger number of spikelets
per panicle. On the average, the positive and negative genes in the parents
were unequally distributed, the dominant alleles exceeding the recessive alleles
for seeding-to-heading period, plant height, panicle length, and panicle weight
and the recessive alleles exceeding the dominant alleles for panicle number
and spikelet number. The parents carrying dominant genes also differed in
level of dominance.

Heritability estimates were generally high in the F, populations, substantiat-
ing the postulate that a major portion of the phenotypic variability was
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controlled by additive gene action. The heritability estimates were high for
seeding-to-heading period, moderately high for plant height, panicle weight,
and panicle length, and moderately low for panicle number and spikelet
number. ‘ ; ;

Data obtained from F, populations largely confirmed the findings obtained
in the two Fy populations.‘ Transgressive segregation was noted in several
populations. Environmental effect seemed to influence the F, plants grown in
bulk populations slightly more than the F; plants.

Introduction

Significant advances have been made in rice improvement by conventional
methods of hybridization and selection. Much of the recent success in improv-
ing indica rices of tropical areas was the direct outcome of recombiﬁing semi-
dwarf stature and stiff culms, erect and short leaves, relatively early maturity
and low sensitivity to photoperiod, a large panicle number, and an adequate
number of Wellldeveloped grains on the panicles. Genetic information about
these economically significant quantitative traits was limited, however, to a
few studies where either a few major genes or polygenic genes were con-
sidered to account for the continuous variation found in the segregating gener-
ations of single crosses. Little is known about the genetic system underlying
the complex variation of agronomic traits in progenies of crosses involving
diverse parents.

Diallel analysis is an effective way to examine the system of genes in-
volved in the control of a quantitative trait. This study was designed to
investigate several agronomic traits related to a high yield potential. In the
study three of the parents represented extreme differences commonly found
in tropical cultivars developed either by pedigree selection or through conven-
tional hybridization programs. The fourth parent was bred for direct-seeding
culture in the temperate zone. Moreover, the parents were selected to exclude
the monogenic control of semi-dwarf stature and the oligogenic control of
heading date due to photoperiod sensitivity. The F, progeny were included
to provide supplementary information to that derived from F; hybrids.

Materials and Methods

A1l possible cross-combinations, including the reciprocals, were made among
four relatively eaﬂy maturing, essentially photoperiod-insensitive and cross-
fertile, pure-line cultivars: Sigadis (from Indonesia), H-4 (from Ceylon),
Dawn (from U.S.A.), and Sukhwel-20 (from India). The four parents and
one set of F; hybrids (p® combinations) were culture and transplanted in

flooded seedbeds at Los Bafios, Philippines, in the dry season (January to
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May) of 1966 in a randomized complete block design with four replications.
Each block consisted of 16 two-row plbfs, Each plot included 16 plants spaced
40x30cm. Fertilizers were applied at the rate of 60-30-30kg/ha. Date of
heading, plant height, panicle number, mean weight of panicles, mean length
of panicles, number of spikelets, and number of fully developed grains on
each panicle were recorded for each plant.

A second planting of the half-djallel set was made in the dry season of
1967. Twenty F; and 60 parent plants were grown in rows of 10 plants each,
replicated twice. For each cross, 560 F, plants were grown in replicated plots
of 28 rows each. The four traits measured in 1967 were date of heading,
plant height, panicle number, and panicle length.

Analysis of data was based on the diallel-cross techniques of Hayman
(1954a, 1954b, 1958), Jinks (1954), and Jones (1965). For these experiments,
the following assumptions were made: (1) parental homozygosity, (2) normal
diploid segregations, (3) no maternal effect, (4) no multiple alleles, (5) no
linkage, and (6) no non-allelic gene interaction (epistasis).

The four parents were a selected sample of rice cultivars and constituted
the entire population about which inferences were made.

Results

The mean values of the parents and F; hybrids obtained in two plantings
are in Table 1 and 2. The parents differed appreciably in each of the six
quantitative traits studied. The maximum differences among parents were:

Seeding No. of
Crop to Plant Panicle Panicle Panicle spikelets/
season heading ht. length No. wt. panicle
1966 33 days 75 cm. 11 cm. 26 5.5 g. 152
1967 = 30 days 62 cm. 11 cm. 20 — —

~ The differences were highly significant for each of the six quantitative
traits when the parents and their progenies were compared in each of the 2
years, thus meeting the prerequisite for further analsis. The reciprocal F;
hybrids did not differ significantly in any of the six traits obtained in 1966.
The variance of each arry (V,) and the covariance between the parents and
their F; progenies in each array (W,) were computed. Homogeneity tests for
(W,—V,), which showed conformity to Hayman’s postulates (1954a), preceded

the estimation of various genetic components.

Experiments Involving Fy Hybrids and Parents

The analyses of variance of the complete diallel and of the half-diallel
tables showed that @ values were highly significant for all six traits tested



A 64 Botanical Bulletin of Academia Sinica Vol. 11

Table 1. Mean values of parents (underlined) and Fy hybrids in a
four-parent diallel cross (1966 dry season)

Male array
Character Female array
Sigadis 1 Dawn t H-4 Sukzt:)wel—
Sigadis 101 79 84 75
Seeding-to-heading period Dawn 7 82 79 71
(days) H-4 83 80 93 71
quhwel-—ZO 75 72 70 68
Sigadis 189 201 189 160
. Dawn 200 155 197 168
Plant height (cm) H-4 188 197 181 152
Sukhwel-20 159 160 151 114
Sigadis 34 32 33 28
Dawn 32 29 31 29
Panicle length (cm) Ha 2 39 32 o8
Sukhwel-20 28 29 27 23
| Sigadis 19 17 22 32
Panicle number Dawn _ 18 _8 15 27
(per plant) H-4 23 17 20 30
Sukhwel-20 30 24 32 34
Sigadis 7.64 4,03 7.32 4.77
Dawn 3.98 5.95 4,76 3.96
Panicle weight (g) H-4 7.78 474 744 474
‘Sukhwel-20 461 4.78 4.03 2n
Sigadis 280 238 273 189
Spikelet number Dawn 252 296 300 185
(per panicle) H-4 281 319 256 206
Sukhwel-20 208 206 188 144

(Table 3) and the D component was highly significant in nearly all cases
(Table 4), indicating that the additive effects were largely due to genetic
variation among the parents. The very high levels of significance of & and
the high levels of D in six traits indicate that additive gene action played a
primary role in these crosses.

The analyses also showed that the b values were highly significant in all
six traits (Table 3), indicating the role of dominance at some of the loci.
Among the components of b, b, values were consistently significant at the 0.1
percent level in all traits except spikelet number, suggesting that the dominance
was largely iso-directional. Unequal distribution of dominant genes among
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Table 2. Mean values of parents (underlined), Fy hybrids and
F, populations (in parentheses) in the half-diallel
set (1967 dry season)

Male array
Character Female array

Sigadis ‘ Dawa } H-4 ’Sukzlz)wel-v

Sigadis 110 90 92 9%

Seeding-to-heading period | Dawn (96) 92 87 80

(days) H-4 (98) (94) 99 83

Sukhwel-20 (89) (83) (86) _ 8t

Sigadis 165 172 166 143

| ) Dawn (168) 142 170 144

Plant height (cm) H-4 (163) | (167) 160 144

Sukhwel~20 (145) (139) (141) 103

Sigadis K 29 30 28

. Dawn (30) x 29 26

Panicle length (cm) H-4 (30) (29) 30 27

Sukhwel-20 (26) (25) (25) 20

Sigadis 15 15 17 23

. Dawn (13) __ 6 13 19

Panicle number per plant H-d 17) (14) 15 29

Sukhwel-20 (21) (18) (23) 26

Table 3. Levels of significance from the analyses of variance
of the Fy diallel sets (1966 and 1967)
T SV a b b, by b |c|a
—_— f

Trait \ 1966’1967 1966'1967 1966l1967 1966] 1967, 1966'1967 1966/1967
Seeding-to-heading period el Bt B B B e B T B e e
Plant height Sededke] ckokok] dkdledk] kol skkek| ksl kokk * —_ —_— — —
Panicle number ko] dkskok| ckkok| skokokl skeksk| oksksk| *® 1 ] o
Panicle length dekdke| kolesk] chedeski dkkoR[ skokok! skkok] skoksk * *. —_ — —
Panicle Weight £33 2 ok Keok! ok k| *okk — —
Spikelet number per panicle ook ok — — Hokx o

—=Probability >.05
*=Probability .05-.01
** . Probability .01-.001
*x*=Probability <.001
Blank=No data



66 Botanical Bulletin of Academia Sinica Vol. 11

parents was indicated by the highly significant values of by for seeding-to-
heading period, for plant height, and panicle length in both seasons, for panicle
weight in the 1966 season, and for panicle number in the 1967 season. The
highly significant values of &; for seeding period, panicle weight, and spikelet
number, and the significant value for panicle length in the 1966 complete-dialiel
set implied that the residual dominance effect might have been caused by
dominance X additive effects or dominance X dominance effects. However, in
the half.diallel set grown in 1967, the b; values were below the 5-percent
significance level for all four traits examined.

The presence of the dominance effect was substantiated by the significant
values of the H; component (Table 4) for seeding-to-heading period, plant
height, panicle number, and panicle length (in 1967 season only). The asym-
metry of dominant genes with respect to positive and negative effects on
seeding-to-heading period, panicle number, plant height, and panicle length
(1967 season only) was indicated by the significant H, component. Significant
and positive F values, suggesting an excess of dominant alleles, were obtained
for panicle number, panicle length, and plant height (1967 season only). Neg-
ative and significant F values were found for panicle number (1966 season
only), indicating an excess of recessive alleles. The ratios of K,/K: (Table
5) for the above traits generally agreed with the F values.

Ratios computed from the above genetic components provide information
on the degree, order, and direction of dominance in the inheritance of the
traits. Incomplete or partial dominance was indicated for the seeding-to-head-
ing period, plant height, panicle length, panicle number, and spikelet number,
since the (H1/D)’12‘ estimates were smaller than one (Table 5). The ratio
exceeded one for panicle weight, suggesting overdominance. Regression coeffi-
cients of the parent-progeny covariances (W,) on variances of the arrays
(V,) approached. the theoretical slops of 1.0 in five traits, and the slope of
the regression lines lay significantly above the point of origin, indicating parti-
al mean dominance over all loci (Table 5). In the case of panicle weight,
since the significance of the regression coefficient of W, on V, and the corre-
lation coefficient between parental measurement (Y,) and the order of domin-
ance (W,+V.) were below the 5-percent level of significance, the overdomin-
ance indicated by (Hi/D)* could be confounded with complementary gene
action (Allard 1956, Johnson 1963).

The proportion of H,/4H, (Table 5) estimates the average frequency in
the parents of positive (u) versus negative (v) alleles of genes that exhibit
dominance. All ratios for the six traits in both seasons were less than 0.25,
indicating unequal proportions of dominant and recessive alleles. Similarly,
most of the Kp/Ky ratios also exceeded one. The estimates generally agreed
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with the information obtained from H, concerning the unequal distribution of
positive and negative alleles in the parents.

The ratio 4%/H, (Table 5) provides an estimate of the number of groups
of genes which exhibit some degree of dominance. Three to four groups
might affect in panicle number and seeding-to-heading period. Panicle weight
might be affected by three groups, plant height by two to four groups, and
panicle length by two groups. For spikelet number, no difference in major
gene groups was greater than one.

The graph of standardized deviations (Fig. 1) for parental measurement
and the order of dominance showed that the postive (fo lateness) and
negative (for earliness) genes were nearly equal in frequency but different
in the magnitude of their individual effects in controlling the period from
seeding to heading. However, dominance at all loci was negative for earliness.
The order of dominance among the parents for heading duration was Sukhwel-
20>Dawn>H-4>Sigadis.

For plant height, positive dominant genes exceeded the recessive genes,
and partial dominance was positive for tallness over all loci. The tall Sigadis
and H-4 appeared to carry most of the dominant alleles, while the short
Sukhwel-20 had most of the recessive alleles, and the intermediate Dawn
probably carried a nearly equal proportion of dominant and recessive genes.
All four-parent arrays showed shifts between years with respect to parental
order of dominance (Figure 1), probably because of genotype-environment
interaction. However, the parental order of dominance remained Sigadis>
H-4>Dawn>Sukhwel-20.

The dominance effect for panicle number indicated that positive genes of
unequal strength controlled the high panicle count. The order of dominance
in parental arrays was Sukhwel-20>H-4>Sigadis>Dawn in 1966 and Sukhwel-
20>Sigadis>H-4>Dawn in 1967. In the Sigadis array, this trait shifted
appreciably on the (W,+V,) axis between the two seasons, indicating inter-
action with environment.

- For panicle length, partial dominance was positive for longer panicles.
The parental order of dominance was Dawn>H-4>Sigadis>Sukhwel-20 in
1966. It was modified in 1967 into H-4>Dawn>>Sigadis>Sukhwel-20. There
were more dominant alleles than recessive alleles.

Considering panicle weight, dominance was positive for heavier panicles in
the array involving Dawn. In the array involving Sukhwel-20, the negative
effect of weakly dominant genes controlled light panicles. However, the mean
degree of dominance was largely heavier panicles. The parental order of
dominance was Dawn>Sukhwel-20>H-4>Sigadis.
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Fig. 1. Y, and W,+V, graph in 4-parent diallel cross, showing parental measurements
and parental order of dominance. :
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For the number of spikelets on each panicle, the asymmetry of the positive
and negative effects of the dominat genes was indicated by the widely dispersed
distribution on the (W;+V,) axis of the three arrays involving parents with
high spikelet number. Thus, Sigadis was positively dominant for high spikelet
number, while Sukhwel-20 had a negative effect. There seemed to be more
recessive alleles than dominant ones. , ‘

The environmental component E (Table 4) was significant only for panicle
length in the 1967 season. k

The relative position of the four parents with respect to parental perfor-
mance and the recessiveness-dominance indicator (W,-+V,) are presented in
Figure 1. Dominance for early heading and high panicle number was most
pronounced in Sukhwel-20. Recessive genes for low panicle number and low
spikelt number were most pronounced in Dawn. Similarly, recessiveness for
short culm, short panicles, and light panicles was well expressed by sukhwel-20.

Experiment Involving Fo progenies and Parents

. The analyses of .variance of the F; data obtained in 1967 again showed
that the additive effect was highly significant in all four traits studied (Table
6). The highly significant values of the D component verified the preponder-
ant role -of additive gene action. The significant » values indicated that
dominance at some loci was operating in each of the traits measured. The
H; component showed that the dominance effect was significant at the 5-
percent level for éeeding-to-heading period and panicle length. The asymmetry
of dominant genes was indicated by the significant H, components in each of
these two traits. On the other hand, the highly significant values of the A?

component suggested that dominance effect was iso-directional over all loci
for the four traits.

Table 6. Genetic components and their vatios in the Fy progeny (1967 data)

o ey Ty m | e | B o e s,
Trait . T
Seeding-to-heading period ** * * ** — 042 | 0.23 3.62
Plant height *k # # *x * 0.39 0.25 4,80
Panicle number ** - — ** — 0.32 0.21 3.18
Panicle length ;e L% | ox powe | oax | on6 | 0d5 | 323

—=Probability >>.01
#=Probability .10-.05
*=Probability .05-.01

** =Probability <.01

When the H; component in the F, generation was multiplied by 4, the
adjusted estimates for the four traits ranged between 0.52 and 0.84, indicating
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a level equivalent to partial dominanc in the F; generation (Johnson and Aksel
1959). ‘

The ratio between genetic components H; and D indicated partial domin-
ance and varying degrees of asymmetry in the distribution of dominant genes
for each of the traits concerned.

The estimated number of gene groups operating in the F, populations was
four for seeding-to-heading period, five for plant height, three for panicle
number and two for panicle length.

Following the method of Weber and Moorthy (1952), the heritability
estimates based on F, phenotypic variance and an environmental variance
calculated from parental and F; values were high in the six crosses for sowing-
to-heading period (87-96%5), moderately high for plant hight (65-92%). and
panicle length (61-84%), and moderately low for panicle number (39-55%). In
the absence of F, data, the hertability estimates for panicle weight and spikelet
number were computed from F; data by the formula of Crumpacker and Allard
(1962). The mean values were moderately high for panicle weight (7624). and
moderately low for spikelet number (56%;). Some of the variability in herit-
ability estimates among crosses could be ascribed to crosses involving Dawn
which showed varying degrees of spikelet sterility.

The distribution of the F, plants for each of the four traits was continuous
and mostly unimodal (Fig. 2). For panicle length, transgressive segregation
occurred in five crosses especially at the upper end of the distribution. A
small degree of non-isodirectional allelic distribution was detected among the
genes controlling heading date and those affecting panicle number. The moder-
ately skewed or bimodal distribution in several instances could have been
affected by the unequal frequency of dominant and recessive alleles in the
parents or by the lack of isodirectional distribution, or by both.

Discussion

Analyses of our diallel tables indicate that both additivity and dominance
are involved in the inheritance of the six traits. The predominance of additive
gene effect is amply demonstrated by the highly significant a and D values.
The effect of dominance at some of the loci is also obvious from the highly
significant values of b in all cases and the significant estimates of H; and #A*
components in most of the populations. The additive effect however, appears
much greater than the dominance effect, as indicated by the large differences
between the D and H; components (Table 4), except for panicle weight (in
1966) which could have been affected by spikelet sterility in crosses involving
Dawn. The epistatic fraction appears negligible,
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This picture agrees with results generally obtained in self-pollinated plant
species (Matzinger 1963), particularly wheat (Whitehouse ef al. 1958, Crump-
acker and Allard 1962, Kronstad and Foote 1964; Jackson et al. 1968). But
the reletive magnitude of the dominance effects in this series of rice crosses
exceeds those of similar agronomic traits reported from other self-pollinated
crops such as wheat (Crumpackelf and Allard 1962, Kronstad and Foote 1964),
barley (Johnson and Aksel 1959, Aksel and Johnson 1961, Johnson and Aksel
1964) and tobacco (Jinks 1954, Povilaitis 1966). Since three parents in our
study (H-4, Sigadis, and Sukhwel-20) are rather primitive varieties and représ-
ent extreme types, they are likely to carry more dominant loci than the elite
cultivars used in the experiments on barley, wheat, and tobacco.

Our findings generally agree with those obtained by Wu (1968) in a 5-
parent diallel set of rice crosses, except that he obtained larger estimates of
H; than of D for spikelet number per panicle and number of primary branches
on the panicle.

Our results on heading date are similar to those obtained by Heu and
Chae (1968) in their short-day planting of a seven-parent, half-diallel set at
IRRI (Los Bafios). But their data on growth duration involved the interaction
of prevailing environmental factors with the photoperiod or the thermo-
sensitivity of four of the parents, or with both.

The role of the effect of dominance at some loci in this study appears
sufficiently interesting to warrant further evaluation. Averaged over all genes,
incomplete dominance was indicated in all traits, except panicle weight for
which the (H1/D)"3‘ value fell within the overdominance range. The non-
significant regression value of W, on V, for panicle weight was 0.843, indicat-
ing the probable presence of non-additive interaction due to complementary
gene action. In his diallel cross of waxy rice cultivars, Wu (1968) obtained
overdominance for heading date, number of spikelets per panicle, and number
of primary branches on the panicle. He also attributed the inflated (H,/D)%
values to complementary gene action. We expected to detect overdominance
in our experiments because we included extremely different parents, -but this
expectation was not fulfilled.

A comparison of the 1966 F, data with those of 1967 indicates that the
additive effects were quite stable and agreed with the findings in wheat by
Crumpacker and Allard (1962). On the other hand, some of the parents did
not maintain the same dominance relationship with respect to plant height
and panicle length in the two seasons, indicating interaction with environ-
ment. But the shift in the parental level of dominance probably balanced one
another, since the mean dominance relationshib over all arrays was not altered,
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The unstable nature of the dominance effect also noted in an earlier study on
tobacco by Allard (1956).

The asymmetry in the distribution of dominant and recessive genes in the
parents was more pronounced for panicle number, panicle length, and spikelet
number. The F values suggest an excess of dominant alleles for plant height
and panicle length and a preponderance of recessive alleles for panicle number
(in 1966). The K,/Kx ratios show an excess of dominant alleles for the period
from seeding to heading, plant height, panicle weight, and, particularly, panicle
length. Recessive alleles exceeded the dominant ones in the case of spikelet
number. Panicle number varied markedly in the K,/Kx ratio between the two
seasons. However, the excess of dominant alleles for panicle weight was not
supported by the non-significant correlation coefficient between Y, and W,+
V,), probably because of complementary gene action {Allard 1956, Johnson
and Aksel 1959) or transgressive segregation (Johnson and Eunus 1964).

The F, hybrids of different crosses showed good consistency in direction
of dominance in the two seasons. For seeding-to-heading period the average
dominance of all loci was for earliness. The dominance effects for all five
other traits ware positive for higher counts or heavier measurements. Wu
{1968) arrived at the same conclusion. Mohamed and Hanna (1965) and Heu
et al. (1968) also reported that long panicles were partially dominant to short
ones and that the two “effective factor pairs” controlling panicle length were
unequal in dominance. The results for maturity agree with our earlier findings
(Chang et al. 1969) in which a short basic vegetative phase was dominant to
a long one and the earliness genes (Ef) for short basic vegetative phase
showed varying degrees of dominance and cumulative effect.

Maternal effects and variation in reciprocal crosses were not found in the
F, populations grown in 1966.

Hertiability estimates in this study show that a major part of the total
phenotypic variability in this diallel set is genetically controlled by additive
or additive x additive variance, or by both. The estimates were rated high
for the seeding-to-heading period, moderately high for plant height, panicle
length, and spikelet number per panicle, and moderately low for panicle number
and panicle weight. Wu (1968) also obtained a high heritability estimate for
plant height, but low estimates for panicle branches and heading dates.

Various estimates of genetic components and their ratios obtained from
the F, progenies generally substantiated those derived from the F; hybrids.
Additive effects for all traits again were from highly significant to significant.
The dominance effect was reduced in significance, as expected from the
F. generations self-pollinated species where linkage of some loci (Hayman
1958) or gene interaction (Johnson and Aksel 1959) might be involved.
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Nevertheless, the dominance effect over all loci (k%) was pronounced in all
traits. Moreover, the mean dominance, the relative distribution of positive
and negative alleles, the direction of dominance effect, the number of loci
showing dominance, and heritability estimates agreed closely with  those
obtained in the Fy generation.  Johnson and:Aksel (1959) pointed out that the
proportion-of positive alleles to negative ones at loci exhibiting dominance is
not affected by the advance in generation as long as dominance in a segregat-
ing population can be detected. ‘ ‘ o

The sum of W,+4V, has been suggested as a measure of genetic diversity
among parents and could be used to indicate the magnitude -of variances to
be expected in‘segregating generations (Crumpacker -and - Allard 1962). - The
application of the (W;+V,) values obtained in the F; set of this study, how-
ever, failed to confirm the maximum range of distribution indicated by the Fz
populations. :

The environment component of variation (E) appears significant only for
panicle length (1967 F;i and F,), and plant height (1967 F;). These traits are
- ‘more susceptible to environmental influence whose effect is-more clearly seen
in the F, plants among which competition is more pronounced in segregating
progenies of different height, maturity, and tillering ability.

The six traits have so far been" treated as independent of one" another.
In preVious investigations, plant height and panicle:length were reported to
be positively correlated (Chang et al. 1965; Mohamed and Hanna 1965), ~while
panicle number and panicle weight were negatively correlated (Nei 1960).
Likewise, the contribution of these traits to grain yield maj be quite different
from the rather simple genetic system found in “each’ trait. The complexity
of predicting and analyzing yielding ability, based on diallel analysis of in-
dividual yield components which involves interaction  both among genes and
between ‘component ‘traits is illustrated by the analysis of wheat grain yield
in-a four-parent ‘diallel set (Whitehouse ef al. 1958).

As mentioned earlier, parents chosen for this study, confine it to the
restricted model (I) of Hayman (1960) from which only certain inferences
about the parents can be drawn. The three tropical parents (Sigadis, H-4, and
Sukwel-20) in this'study, however, are largely representative of the photoperiod-
insensitive cultivars grown in the tropics and Dawn could represent the directly
sown cultivars of the North and South America.- Since the ‘four parents are
unrelated, some information obtained from this diallel set may be -extended
to ‘many varietal types grown in the tropics, if the correlated effects of -the
short stature gene in ‘Taiwan’s ‘semi-dwarfs or of the photoperiod-sensitive
gene (or genes) in tropical indicas on height, panicle number, and length: are
not involved. Interestingly our findings and those of Wu(1968) agree closely
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for plant height, panicle number, panicle length, and Spikelet number per
panicle, although the parents used in the two studies are unrelated.

KAS BRI Z AT X ik SHF

F Ok ¥ R B A
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