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Studies on Inheritance and Ecological Variation of the Culm Length and Iis Related
Characters in Short-Statured Rice Varieties

Sung Ho BAE

Crop Experiment Station, Suwon, Korea
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Table 1. Segregations in culm length, panicle length and plant height of the F, populations of
the crosses of Kwanok x Tankanbaekmang and palkweng x Tankanbaekmang.

Length or height (cm)

Segregation of F,

e ———

Cross Item P, Tl F, Short F, Tall Short P value
Culm length 93.8+6.9 52.0+4.5 103.:%8.5 48.61+9.8 315 91 0.30—-0.50
Kwanok X Panicle length 22.0*+1.6 12.7+1.5 2L.2%2.1 11.6+1.7 321 85 0.05—0. 10
Tankanbaekmang Plant height 114.947.5 64.5+4.9 124.1+8.9  60.6+0.8 321 85 0.05—0.10
Culm length 85.9+4.8 48.4+3.3 95.8:16.3 46.0%6.5 585 172 0.10—0.20
Palkweng x Panicle length 18.6+1.9 12.7+2.2 21.0%+1.7 12.0%1.9 590 167 0.05-0.10
Tankanbackmang Plant height 104.6+5.2  61.14+4.7 116.047.1 58.1+15.0 579 178 0.30—0.50
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Fig. 3. Frequency distribution of culm length, panicle length and plant height of the F, plants and
their parents in the crosses of Kwanokx Tankanbackmang and Palkweng x Tankanbackmang.
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Fig. 5. Frequency distribution of culm length, panicle length and plant height of the F, plants in the crosses
of Kwanok x Tankanbackmang and Kwanok xT(N)i grown in three different seasons.
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Table 7—1. Genetic advances in culm length of three F, populations.

No. of investigated plants

culm length (cm)

Heritability predicted Fs mean culm length (cm)

Cross genetic -
— (%) advance . X Actual Genetic

P, P, F, Py P, F, ? (cm) observed Expected advances
Kwanok x T(N)1 23 50 507 96.8 64.5 82.54 1.90 92 %5.7 61.7+5.4 56.8  20.8cm(89%)
Kwanok X IE51 25 25 746 88.2 56.2 73.6+13.15 74 17.1 64.947.5 56.5 8.7 (51%)
Jinheung X T(N)1 37 24 446 74.3 64.7 81.4%13.05 55 12.6 61.4+6.8 68.8 20.0 (159%)

Table 7—2. Variations in panicle length resulted from the selection based on culm
fength in three F, populations.
No. of investigated plants panicle length (cm) Fs mean
Cross < panicle Differences
1 P, F, P P, ¥, {ength

Kwanok x T(N) 1 23 50 507 20,2 20.7 20.5%2.8 20.0x1.0cm  0.5:m{2.49%)
Kwanok X 1E51 25 25 746 20.0 19.5 20.6+2.3 19.0:1.27 1.6~ (7.8
Jinheung x T(N)1 37 24 446 23.1 20.6 20.7+2.6 19.8+1.87 0.97 (4.3)
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SUMMARY

These studies were aimed at clarification of genetic
and ecological variation in culm length, panicle length
and plant height of the F, plants in some selected
crosses made between semi-dwarf rice varieties and
tall Japonica ones. One Indica semi-dwarf, Taichung
Native 1, one Indica X Japonica hybrid, IE51 and
one Japonica semi-dwarf, Tankanbaekmang were used
as short-gene donors while two of medium maturity
varieties, Jinheung and Kwanok and one late veriety,
Palkweng were used as the corresponding counterpart
of respective dwarf varieties in a series of crosses.
Five different crosses, Kwanok x Tankanbaekmang,
Palkweng x Tankanbaekmang, Jinheung x T(N)1,
Kwanok x T(N)1 and Kwanok x IE51, were made
among the above six varieties. The F, plants of these

crosses together with the concerned parental varieties
were grown under several different conditions includ-
ing three levels of each nitrogen and planting space,
three planting seasons and three locations in 1968, to
investigate variation in length of culm and panicle,
and plant height. On the other hand,the F, progenies
which were derived from the shortest 10 percent of
the plants of three F, populations, Kwanok x T(N)1,
Jinheung x T(N)1 and Kwanok x IE51 grown in
the previous year, were compared each other on the

basis of selection efficiency in culm length.
The experimental results could be summarized as

follows:

1. Genetic behavior



A. Tt was revealed that Tankanbaekmang, one of
Japonica dwarf has a simple recessive gene re-
sponsible for short culm expression, showing a
typical segregation ratio of three tall to one short
culm plants in F, generation of the crosses either
with Kwanok or Palkweng.

B, In the both combinations, segregation pattern
of the panicle length was exactly same as that
of culm length. Tt seems that the same gene
controls both culm length and panicle length.

C. No difference between segregation of culm length
and plant height in the above crosses was ob-
served.

D. T(N)1, one of Indica semi-dwarf did no: show
such a simple genetic behavior as detected from
the crosses with Tankanbaekmang in segregaticn
of culm length but formed a continuous and nor-
mal distribution curve. Therefore, some non-
allelic genic actions might be involved in ex-
pression of culm length of the counterpart varie-
ties of T(N)1. In particular, a transgressive se-
gregation appeared toward the direction of longer
culm length in case of Jinheung X T(N)1. The
genetic behavior of panicle length and plant
height generally coincided with that of culm
iength in all the cases.

E. IE51 demonstrated exactly the same genetic be-
havior as that of T(N)1 when this variety was
crossed with Kwanok. It was clearly clarified
that the simple recessive gene controlling dwar-
fism from T(N)1 was well incorporated into this

variety.

2. Ecological variation

A. In general, there was a decreasing tendency in
culm length and plant height of rice plant as
seeding delayed while it was not so noticeable in
panicle length. The decreasing magnitude varied
from variety to variety and from cross to cross.
Genetic behavior of the culm length and related
characters of these materials was not disturbed
by the variation of seeding season, nitrogen level,
planting space and experimental location,

B. The elongation mode of the upper three inter-

nodes was very similar to the segregation mode
of culm length, panicle length and plant height
in F, populations of "all the crosses investigated
in this study. Accordingly, this result confirmed
that the roles of the upper three internodes are
very impcrtant in manifesting plant stature in

rice.

C. The effect of nitrogen on culm length and the

related other two characters seemed to be me-
ager. However, it was true to show an increasing
tendency of those characters as nitrogen level
got increased from 4 kg to 12kg per 10a, with
different magnitude depending upon variety or

Cross.

D. Also, tlie effect of planting space on culm

length, panicle length and plant height was re-
latively small in all the cases. Those characters
varied again depending upon variety or cross,
Tinwever, a general increasing tendency was de-
tected in manifestation of those traits under

denser planting space condition.

E. All the parental varieties produced sherter culm,

panicle and plant height when they were grown
at the lower latitude locations. It might be attri-
buted to the fact that their reproductive growth
accelerated with increased temperature prevsiling
at the lower latitude locations such as Iri and
Milyang. On the countrary, F, populations re-
acted differently to the different locaticns from
the parental varieties. All the F, plants prcduced

the longest culm, panicle and plant at Milyang.

3. Selection efficiency

A. The heritability of culm length in Kwanok x
T(N)1, KwanokxIE51 and Jinheungx T(N)1
was 92 percent, 74 percent and 55 percent,

respectively.

B. The actual genetic advance for culm - length

obtained from the progeny lines of the selected
plants (10 precent) from the F, generaticn, was
comparable to the expected advance calcnlated
from the original F, populations. As compared
with the F, population, the F,; plants of Kwanok
x T(N)1 shortened on the average by 2(.8cm,



those of Kwanok x IE51 did 8.7cm and those of
Jinheung x T(N)1 20.0cm, respectively.

C. Panicle length of the populations was differently
affected from one cross to another by the selec-
tion based upon culm length in F,. Kwanokx
T(N)1 did not show any noticeable shortening
of its culm length due to the selection pressure.

On the hand, both KwanokxIE51 and
Jinheung x T(N)1 showed a considerable shorten-
ing of their

other

panicles in case of selection for

culm length.

Based upon the above results, it could be concluded
that the ecological variation in culm length, panicle
length and plant height was relatively small and
fallen within the range of genetic variation. Consi-
dering from the fact that the simple recessive gene go-
verning short height of Tankanbaekmang always
accompanied with some undesirable characters such
as short panicle and extremely small grain, the short
gene of T(N)1 seemed to be more useful as dwarf
gene source since it did not carry short gene together
with such undesirable traits.
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