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pro]ect 1) to obtain erect01d plants ‘of short stature to be resp0ps1ve 1o
iheavy fert1hzat10n espe01a11y mtrogenous fertlhzer, 2) to obtain early matur-

S0 that the multrple cropping system of ‘Taiwan can be easﬂy handled and 3)
’o obtam disease re51stant mutant. In the- past, three ~papers were pubhmed
by Li and his co-workers (1901 1962 and 1965) In 1965 the first Panel on
he‘ Coordination of Research on the Use of Induced Mutatlon in Rlce Breedmg

able to have °1o‘mﬁcant increase in yield than their or 1g1na1 Varlety as being

,to be very responsrve to the apphcatlon of fertilizer ather cTear Iy 3) None
of the mutants. obtamed from Tarchung 65 was found to be more resxstant to

by the Provmcml Government Smce these mutants were not erecwrds, they

»srmply could not compete W1th the erectmd varletres of: short stature - type
used as. cher‘ks 5) Star’rmg from the second crop of 1964 up to the ﬁrst crop
of 1965 ‘some of the selected erectord Imes from irradiated natwe varletle as

e11 as
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71

Th1s Work was started ever since 1957. There were three aims Wlth thrs'

ing strains which would yield the same or more than their original varisty

“in southeast As1a as bemg sponsored by 'IAEA ‘was held in Bangkok. The
cor\clusxon of our ‘report then: 1) Erectoid lines selected were found to be

tested in Tawhung and Chla -yi.2) ~Some -of - these erectmd mLtants were
: subjected to fertﬂlzer response tests and one erect01d line Sh 30—21 was - found :

- om hybr1d selectlons of erectmd mutant ?mes Wrth other erectmd =
“varremes were tested out in. reglonal test in and near Talchung Two of - .
- these selected Imes had s1gmﬁcant1y h1gher yleld than the erectmd varxety E
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A simple Mendelian segregation was obtained in erectoids < normals crosses
with normal type dommant over erecto1des

' II. Results obmmed in Taichung
' : 1) Further results were obtained in the reglona] tests  with erectrmds of
short stature obtamed from native varieties (mdzca). ‘Table 1 gives the
results o,f the regional-tests coverlng three crops in the successive vears from
1964 -and 1965. These tests covered five different distri'cts in ‘and roond
Taichung. These different districts were some ten to thirty kilometers apart'
Three dlS‘trlCtS had a coverage of three crops, one had two and the other had
only one. The paddy fields of all these districts  were very fertile and with
good irrigation except Luc-kon, where the soil is little saline and subjected all
'he time in the fall months to. monsoon wind because of its nearness to the
sea. In these general districts, formerly, the improved Horai ( Japomca) were
extenswely grown. It is understandable that the Horai varieties are erectmds
of short stature, therefore, they are grown extensively by the farmers 1n the
more fertile paddy fields. However, since the introduction of Ta1chung natlve
No 1. (TN) into these districts and because of its better adaptability in these
more fertile paddy ﬁelds than Horai variety is now grown very extenswely in
these regmns and in fact in other regions of this  island as well Clearly, it ’
demonstrates that this erectoid native variety would out- y1e1d the Horai
varieties by some clear cut margln Furthermore, it can be grown more easily
than the Hora1 varieties. Even When irrigation water is deficient, it would
not suffer as much damage as the Horai varieties would. -So, in the regional

“Table 1. Yz'eld of indica erectoids in\regz'onal;tests, 1964-1965.

. Taichung ]
. KT* | sh | KB | vH LC
Localities na(t;‘éecg)"- L 12074 | 30-21 | 42 | No., 1 | 25-108-30

- ikgha | g % % % %
- nd, 1964 5,590 100.0 117.4-7.7109.2 107.7 113.8
Talchung

1st, 1965 5.340 | 100.0 97.9 1 10L.7 99.5 1. 105.7
2nd; 1965 4,327 | 100.0| < 975 93.0 91.3 11009

(2nd, 1964 | 6,940 | 100.0 | 90.8 | 89.9 | 1030 | 1063
1st, 1965 100.0 | 1051 | 1080 | 1030 | 1083
‘A2nd, 1965 100.0 | 100.0 | 944 | 845 | 9956

{an, 1964 - | 100.0--1--101.1 101.6 | 103.7 | °103.1

Luc-kon

Ist, 1965 f 100.0 100.4 102.3 1044 1 102.0°
2nd, 1965 : 177100.0. . 108.7- 98.9 10 7951 J9LS

o - [1st, 1965 | 1000 | ©97.8 | 1055 | 945 | 1034
Yyanlin {2nd, 1965 1000 | 882 | 908 | 790 | 9Ll

Woorih  2nd,1965 | 8608 | 1000 | 968 | 981 | oL | 1029

:Er-lin

1st,” 1965 ,399.8/ ' 100.0 100.3 | 104.6° | 1100:4 1 104.9

‘ {an; 1964 5,551.3)"100.0 |. 103.1°| 1002 | 104.8 | 107.7
2nd, 1965 5,846.0/ - 100.0 97.2 95.0 88.2 97.2

Average

* KT=Keh-tze; Sh=Shung-chiang; IKB=I-kung-bau; YH=Yuan:hsing; LC=Liu:chow
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test Taichung native No. 1 is used as check. In the regional tests there were

five erectoid selections besides this check variety. In the first two crop seasons

~ of 1964 and 1965 hybrid selection YH No. 1 out.yielded the check variety

o abkdut 8% in the second crop of 1964 and 527 in the first: crop: of 1965, ‘How-
ever, it did not do so well in the second crop in 1965. The decrease in

yield 3%, would "not be statistically 31gn1ﬁcan’c as compared with the check.

Selection Sh 30-21 ylelded consistantly better than the check in ‘the 2nd crop

of 1964 and 1st crop of 1965, but it did not do too good in the second crop of

the ‘same year. This regional test is going to be continued for‘ a yéar ot 80

to acertain whether or not any of “these erectoid - select10ns Would be better
than the’ check

2) Hybndlzatlon between native - varieties and induced mutant  strains.
Erectmd mutants with good performances in both plant type and yielding
ability were hybrldlzed with high-yielding native varieties in order to combine
the high yielding ability with some other favorable character, for instance
disease resistance etc. Over one hundred selections from thirteen combinationsy
were isolated in F, generation.. Those given profused tillers, relatively high
fertility, clean leaves and short stature of up- -right type were selected and

' lell be promoted to the preliminary test to be carried out in 1966,

JII ‘Results obtamea’ in-Chia-yi
1) Preliminary test. : , , . =
Four ‘varieties: Taichung 179 (T), Chianung 242 (C), I-kung-bau (IKB)
and Wu-ku-chin-yu (WKCY) were treated with X-ray and thermal neutrons
in 1960. kHovvever,'there was not even one selection made from variety WKCY.
This test included twenty-five selections from Taichung 179, twelve from
Chianung 242 and six from IKB. All of these selections either from Taichung
179 or from Chianung 242 outyielded their original varieties in the M, genera-
tion (table 2). Some even outyielded the original variety more. than 50%. It
was considered to be quite hopeful at that time. “However, in the first crop season
of 1965, those selected strains” which outyielded their briginal varieties then-
failed to repeat.again in the preliminary test. There were dnly four selections
- from Taichung 179 outyielded the check Chianung 242 statistically significant,
but none of the selections except one was as their original variety Taichung
179. Several selections from Chianung - 242 outyielded their original =~ variety
which was used as check also but none of them would have any increase in
yield of statistical significance. - Similarly in the second cfop of 1965 when
the yield of the origihal variety as well “as ‘the ‘check went down again as
they did in-1964, these selei:tions again repeated the performanée of the second
“crop of the previous year. Many of these differences in yield were statistically - -
'sig~niﬁ‘can’;. ' ' ' ' :
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It seems that some of the selections would fare very well in the second
crop if they fail to show promise in the first crop in table 2. These Seléctions'
are not erectoid, however. Selectlon T :25-4-3 from Taichung 179 showed
poor yield in both crops of 1965. This was ‘the only erectmdes of short
stature type left ,shovved~ some promise in-the second crop of 1964:

2) Advanced test

Selécted strains gave good yield in the preliminary test of 1964 (first ‘and
second crops) were then promoted to be tested in advanced test. Table 3
gave the results of the advanced test in 1964-1965. In table 3, it could be easily
seen that only strain C 15-7 outyielded its parental variety Chianung 242 ( aléo
as check) in the first crop season of 1965, while all of the selections from
Chlanung 242 gave better yield in 1964 than the check but all had poorer
yields. This may also be explained that the check (C:242) “itself yielded
much better in the first crop of 1965 than that of 1964. Mutant selections of
Talchung 179 and IKB on the other hand, also gave encouraging results in
out- yieldmg their parental varieties to certain extent: However, only. two
strains, T 5-16 and T 20-4 were better than the check (Chianung 242).- Of the

Table 3. Results of the advanced test (kg./ha.)

Varieties

1st crop, 1965

2nd crop, 1965

1st:crop
1964

2nd crop
1964 -

height
(cm)

yield

tiller
Nor| %

height tﬂler
(cm) Neo.

yield
% =

yield
%

yield

%

Chianung 242
(Check)

C 37"

€ 3-19.
C4=T7

Sy alchung 179

T 3-2
LT 4410
T 516
T 15-9
T 20-4
CE20-7
T 20-14
T 20-17
T 255 .
I-Kung-Bau
1:25-6:
T 25-87
Wu:-Ku-Chin-Yu

W-3-6

118.3
1193
1267
121.9
1927
121.9

119:4

123.0
122.1
119.1
114.9
109.5
121.2
115.8

138.2
135.2!
142.8

159.0
156.0

118.71

1246
115.2
120.0°

(7 437.5kg)
100.0
9719

922
98.3

1 97.6
98.7
989
105.2

12.5
13.4
13.0
12.0:-
13.7]
127
11.9
125

15.7
171}
14.0
14.0
155
140
150
13.9
165
15.1

13.9

1099
107.2
114.9
109.9
117.3
100.7

:106.9
106.9
105.6

(5,929.7kg)
100.0-
133 1127
14.8|.106.0

(5,320.3kg)
12.5 100.0

11.6 97.2

(6,585.9kg)- |
100,0 -

122.8
119.4
120.8
1215
1222
115.8
118.6
120.3

1051

1137,
120.2)
1104
113.6
116.9
107.7)
106.7
117.8
111.9

1375
1271
134.0

162.3
--165.3

10.5

9.2

(3,587.5kg)
7 100.0-

123.9%*
123.2%*
1024
106.0.
1057
117.2*
120.0%*

(2,937kg)
3

100.0
137.6
119.4
117.6
112.1
109.8
111.7
113.8
1227
102.9

, 172 Okg)

105 1**
107.8%*
(3,947.0kg)
1600

1022

(5,300kg)
11000

110.2
1075
. 1064

1113
1057
117

103.0
(4,963kg)
100.0

98.4
96.8

100.8
115.3
104.8
87:9
96.7
99.2
93.5
(3,800 Okg)

104 z
105.8
4 000 Okg)

106 5

(8,675kg)
100.0
107.5
107.2
1139
1207
123.8
114.8
118.0

(3,813kg)
100.0
100.6
1016

95.7
92.8
97.0
105.9
121.2
100.3
107.5
(3,150kg)
93.2
140.0

(3,475.0kg)

100.0

1089

F=1.8134*

=2,699%*

*=Significant (L.S.D. 0.05 level)
*=highly significant (L. S. D. 0.01-level)
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L ‘second, crop  season -in'- 1965, six mutant strains yielded significantly better
‘ than the check variety. During the second season; yield of the eheck dropped
to 3,587.5ka. instead of 7,4375kg/ha. as that of the first.

In general, the same conclusion can be drewn from the results obtamed

‘in the advanced test as we: did-with the results obtained from the preliminary:
test: '

Summary and Conclusions

This project has been started since  1957.. Sofar, five batches. of seeds
including several varieties of Horai (japonica) and native (indica) were treated
The radiation used included X.rays, gamma-rays and thermal neutrons of
different dosages Lately, chemical mutagenic reagents were also mcluded
such as EMS and MMS.

Some of these erectoids of short stature obtained from several’ natlve
varietles were tested recently in the regional tests in the middle part of the
the island near Taichung. One of these mutation lines (Sh 30-21) outyielded
the extensively cultivated spontaneously obtained erectoids, Taichung native
No. 1, by about 5% in Ist crop season of 1965. = One hybrid selection (YH No. 1),
a -eross of TN No 1-and Sh 30-21 outyielded the check about 8% in 2nd" crop
of 1964 and 5924 in ﬁrst crop.of 1965. . All the mutant selectlons however . did
not do so well in the second crop of 1965,

In Chia-yi Adrlcultural Experiment Station (at the southern part of this
1sland) as compared with the check, some of the erectoids obtained from Horal
rice varieties were of normal stature which was more or less the same as the
variety from which they were ~derived. ‘They performed excellently “in the
second:‘crop of both 1964 and 1965, When the check variety used -as well: as
their respective original varieties did not. do too Well in the-second crep’
- However, in the first crop both the check as well ‘as the respective or1g1na1
varieties:from which they were derived did far better.. As a result, only a
few of these selections could out-yield or compare With the yield of the check.
More tests would be required to wvalidate the truth of this statement.

As a rule, the native varietiesgwith weak straw can only be groWn in the
less fertile paddy fields which are as a rule not artificially - irrigated, leaving
the more fertile fields for. the cultivation of the Horai varieties which are
generally -of erectoid type With short statlire Incidentally,.these paddy . fields
are. ordmarily well 1rr1gated Since  the mtroduction of ‘the TN No. 1 an -
. erectoides of short stature into cultivation, the plcture was changed completely
The ‘indica varieties of this type could compete very. favorably in: the ‘more
< fertile field of Taichung and other areas as well. This vanety outyielded the
Horai varieties by a large margin. With our mutational work, the erectoids
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selected are generaﬂy of the same plant type as that of TN No. 1. As  has
been found in our experimental work all the erectoids of ‘this gereral type
irrespective of the varieties from which they were derived or from the
erectoids of spontaneous origin-are controlled by one gene.  Of course, these:
erectoids differ  quite 'a lot from' each’ other 'in ‘many’ minor characters.
However, it can be stated that this: erectoid. gene has ‘a pleiotropic  effect:

Besides controlling the plants to be of short stature, short internodes as well

as'of small panicles, it induces these erectoids to have profused t‘illering as
WeII’.\ Naturally, more small panicles from having increased tillering * would
be able to compensate for the lack of size for each panicle. As a result,
erectoids obtained from indica varieties' were rather high yielding as compared
with 'yt'heir original varieties from which they were derived. Furthermore
since they can stand up upright even in more fertile fields, naturally they can
produce a phenomenal crop whereas varieties subjected to lodging can not
~do so under similar conditions. ‘Conversely, erectoids of short statures selected
from Horai rice varieties would not have more tillers as the original Variety
from which they were derived. Naturally, when the panicles were ’s’hoftened,
- the yield of mutant selections would not be able to compare with the yield
of the original varieties from which they were derived. However, these
selections (erectoids of short stature) could be used in eventual hybridization
work. -At the present, the selections made from  Horai ‘rice  were only with
normal stature but could stand erect in the field with fertile soil. It seems
that our results were Comparable to the ﬁndi:n'gs'of Kawai '(1963). He found
positive correlations in his irradiated material of japowica rice Norin No. 8
between short culm and. short panicle, short culm and small graln as Well as
short culm and low yield. ‘

, As stated before, YH No. 1 was a cross of TN No. 1 and Sh 30-21, from
our regional test it out-yielded TN No. 1 by about 5-8% in two crop seasons.
It was stated also that this erectoides of short stature was obtained in
the third generation, However, hybrid vigor was obtained even with this kind
of cross; favorable selections could be obtained in the progenies of this cross.
Heterosis could be explained in many ways. One of them would be epistatic

effect. o ' . :

Only once we did try to select miore - disease resistant  mutations to rice
blast fungus (P’z'rz"'cularia oryzae Cav.) using Taichung 65 (japonica) but failed
in our attempt.  None of the selections were more resistant than its original
variety. In the past, we did not pay too ‘much attention to the early lines
even though many of these were found.
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