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ABSTRACT

7 parent varieties and 21 F; and F, hybrids from
7x7 partial diallel crosses were used as the ma-
terials, and degree of heterosis was studied in 9
agronomic characters of rice. Degree of heterosis was
more remarkable in F; hybrids than F hybrids, and
significant differences were showed in many hybrid
generations, and also over dominance could be sho-
wed in eight characters except 1000 kernel weight

of rice.
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Table 1. Mean Values of Characters in different Parents and Crosses

Days

Flag 1000

to Culm length| Panicle Panicle Flag .leaf leaf AD* grain Grain
Parents and Crosses | flowe- (em) _le‘n_gtfl,(c_r?) _gufnbefv - lfilgih_,, width| Fy, Weightwlflght
ringFl F], Fz, F1, Fz, Fl, Fg, F1, Fg, Fl, 1976 F2, 15177
1976 | 1976 | 1977 | 1976 | 1977 | 1976 | 1977 | 1976 | 1977 | 1976 1977
A.Yeongnam Joseng | 95.93; 57.47| 55.72| 23.54] 22.73 16. 92: 7.90] 25.79| 23.47| 1.59] 2.17] 27.47| 21.52
B. IR24 111.13| 60.00] 58.18 23.83| 22.58 14.32 7.13) 31.98] 32.43| 1.55 -0.59| 26.97| 28.02
C. Columbia [T 120.10{ 92.60, 90. 37| 29.34 28.08] 6.19 4.41} 27.28 39.60{ 1.45 0.58! 20.10| i9.56
D. BL-1 99. 37 80.07) 73.98) 23.68] 22.56| 8.73] 6.50) 40.07} 34.20] 1.74] 1.12] 24.59 22.94
E. Waito 95. 67| 32.50] 34.82| 15.00] 15.55 11.33 6.17 13.13| 15.81| 1.30] 2.33 25.04| 6.60
F. YR 675-153-2-2 |110. 83| 55.83 21.28 16. 47
G. Milyang No. 15 99.70( 69. 50 19. 47, 11.31
AXB 102. 47| 59.30| 57.39 25.40{ 25.40) 16.51] 9. 20’ 28.35) 27.96 1.55l 1.75] 27.84; 32.01
AxC 104.50; 92.07| 84.27 28.93| 28.93 14.03 7. 32| 26.42 29.66 1.47 2.05( 25.20] 25.39
AXD 125. 27| 67.20] 72.36| 24.70; 24.70; 14.65 8. 28. 32.33 27.37) 1.81F 3.85 24.85| 13.12
AXE 98.30; 86.37 65.71f 25.25! 25.25| 14.06| 8.10, 25.86! 24.96] 1.57 6.13| 26.32 17.31
AXF 100.10; 57.03 23.97 17.77 ;
AXG 132. 93] 55.13 24.25 16. 76,
BxC 104. 03| 97.80| 80.74] 30.28| 26.11| 12.99] 5.88] 31.93) 32.61] 1.53] 1.44| 24.35! 18.44
BxD 129.90; 68.50) 66.91| 25.05] 22.65| 17.49 7.30] 41.29) 27.50] 1.86/ 5.36/ 25.58 20.24
BXE 101.23) 95.73 72.33! 25.60( 21.76! 17.58 7.32| 34.36| 28.00| 1.83 8.71| 24. 38| 19.30
BxF 106.17] 63.77 25.08 17.27
BxG 125. 37 73.13 23.76 15. 88
CxD 113.33| 94.33] 89. 14| 34. OO‘ 24.03] 19.00 6. 30l 38.76| 34.20; 1.870 2.37 22.86, 21.60
CxE 99.80,100. 33 78.39| 24.38 20.07| 16.48 6.49: 33.55( 33.98/ 1.69] 8. 26 23.36 19.49
CxF 105. 93] 95.17 30.69 17.76
CxG 118.50; 84.77 26. 85 17. 50
DxE 97.57| 85.20 68. 36/ 23.14] 21.40| 16.78] 6.52) 31.72| 26.71! 1.57] 9.11| 26.21| 21.16
DxF 124. 30| 73. 20 23.39 19. 75
DxG 97.43) 78.57 23.90 18. 22
ExF 101.13{ 94. 33 24.71 20.47
EXG 97.231 83.73 22,06 20. 81
FXG 121.17} 75.27 22. 55| 22.28 g
Mean, parents 104. 68| 64. 001 62.61 22.31] 22.30| 12.18] 6.42| 27.65| 29.10 1.53 1.36| 24.83i 19.73
Mean, hybrids 109. 84{ 80.04| 73.56| 25.62 24.03( 17.34] 7.27| 32.46| 29.30| 1.68 4.90 25.10 20.81

% AD Appearance degree, in Cm, of panicles from bottom of flag leaf blade.
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Table 2. Heterosis in days to flowering (% to mid-parent)

o Offconsmam| gy |Columbia | prg | waire [YRE7S-153 Milyang
Yeongnam Josaeng (95.93)] 98.98 96.75 | 128.28%% 102.61 96.83 | 135.90%
IR24 (111.13) | 89.98 | 123.42%% 97.90 | 95.67 | 118.93**
Columbia I (120.10) | 103.28 92.51 91.74 | 107.83*
BL-1 (99.37) | 100.05 | 118.27%% 97.89
Waito (95.67) | 97.95 99. 53
YR675-153-2-2 (110.83) | 115.11%*
Milyang No.15 (99.70)

Note ( ) : days to flowering of each parent (Mean, 104.68)
other numbers: heterosis % to mid-parent (Mean, 105.21)
*, ¥incticate significant difference at the 5% and the 1% level, respectively.
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Table 3. Heterosis in culm length (% to mid parent)

5 Pl e [ONPRR] B | waio | R 8 R

Yeongnam Josaeng Fy 1976 | (57.47) | 160.96 122.70%%  97.72 192. 60** 100.67 86. 84
Fy 1977 (565.72) 100.74 115. 379 111.58%% 145, 15%%

1R24 F1,1976 (60.00) | 128.18*f 97.81 206. 98**  110. 11%%) 112, 94**
F), 1977 (58.18) 108.70% | 101.26 155. 55%%

Columbia [ ¥, 1976 (92.60) | 109.26* | 160.40%% 128.24** 104.59
Fy, 1977 (90.37) | 108.48* | 125.23%*

BL-1 F1, 1976 (80.07) | 15137 107.73* | 105.06
F,, 1977 (73.98) 125. 66**

Waito F,, 1976 (32.50) | 213.50%% 164. 18
F., 1977 (34.82)

YR675-153-2-2  Fy, 1976 (55.83) | 120.11%*
Fy, 1977

Milyang No. 15  F4,1976 (69. 50)
Fy, 1977

Note ( ) : Culm length of each parents (Mean, 64.00cm in 1976;62.61cm in 1977)
Gothic numbers: heterosjs % to mid parent in Fy (Mean, 129.59%)
other numbers:heterosis % to mid parent in F, (Mean, 119.77%)
*, ®indicate significant difference at the 5% and the 1% level, respectively.
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Table 4. Heterosis in panicle length (2% to mid parent)

s O e mea | S| o | waito [YRSTSS Nivere

Yeongnaus jusaeng ¥, 1976 (23.54) { 107.24% | 109.42*% 104.62 l‘ 125. 00%* 106.96* | 112.76%*
F., 1977 (22.73) | 103.69 102.34 99.40 114, 52%*

IR24 F1,1976 (23.83) | 113.90%* 105.45 131.86%% 111.19%% 109. 75%*
F,, 1977 (22.58) 103.08 100. 35 114, 98**

Columbia [ Fi, 1976 (29.34) | 128.25%* 109. 97*% 121.26%% 110. 02%*
Fs, 1977 (28.08) | 94.91 92.00

BL-1 F,,1976 (23.68) 119. 65** 104.05 110. 78**
F,, 1977 (22.56) 112, 31%*

Waito F1, 1976 (15. 00) 136. 22*% 128. 00**
F2, 1977 . (15.55)

YR675-153-2-2 P, 1976 ; (21.28) | 110.67**
Fa, 1977

Milyang No. 15  F4, 1976 (19.47)
Fy, 1977 |

Note () : Panicle length of each parent in cm (Mean in 1976, 22.31cm; Mean in 1977, 22.30cm)

Gothic numbers: heterosis % to mid parent in F; (Mean, 115.10%)
other numbers: heterosis % to mid parent in F» (Mean, 103.76%)
* %% indicate significant differences at the 5% and the 1% level, respectively.



Table 5. Heterosis in panicle numbers (% to mid parent)

o e o OV wes | CNR] i | wano [PROSIS Mens
Yeongnam Josaeng Fi,1976 | (16.92) | 105.70% | 121.42*% 114.23*% 99.54 | 106.44% | 118.74**
F2, 1977 | ~(7.90) | 122.42%% 118.93*% 115.00%% 115.14%*
1R24 F1, 1976 (14.32) | 126.67*4 151.76™4 137.08*% 112.18*% 123.92%*
F2, 1977 (7.13) | 101.91 | 107.12* | 110.08%*
Columbia [ Fi,1976 (6.19) | 254.69** 188.13** 156.75%% 200.00%*
F,, 1977 (4.41) | 115.49%% 123, 25%*
BL-1 Fy1, 1976 (8.73) | 167.30%¥ 156.75%% 181.84**
Fy, 1977 (6.50) | 102.92

Waito F1, 1976 (11.33) | 147.27*% 183.83**
F2, 1977 6.17)

YR675-153-2-2  Fy, 1976 (16.47) | 160.40**
F», 1977

Milyang No. 15  Fy, 1976 (11.31)
Fs, 1977

Note ( ) : Panicle numbers of each parent (Mean in 1976, 12.18;Mean in 1977, 6.42)
Gothic numbers: heterosis % to mid parent in Fy (Mean, 140.35%)
Other numbers: heterosis % to mid parent in F, (Mean, 113.23%)
*%%* indicate significant differences at the 5% and the 1% level, respectively.
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Table 6. Heterosis in flag leaf length (% to mid parent,)

Yeongnam

Josaeng IR24 Columbia [ BL-1 Waito
Yeongnam Josaeng Fy, 1976 (25.79) 98.15 99.57 98.18 132. 96**
F,, 1977 (23.47) 100. 04 94.05 94.92 127. 09**
IR24 Fy, 1976 (31.98) 107. 76* 114. 61%* 152, 47
Fa, 1977 (32.43) 90. 55 82.55 116. 09
Columbia I F1, 1976 (27.28) 115. 10** 166. 05**
F,, 1977 (39.60) 92. 68 122, 65**
BL-1 Fy, 1976 (40.07) 119. 25%*
F,, 1977 (34. 20) 106. 82*
Waito F1, 1976 (13.13)
F,, 1977 (15.81)

Note ( ) : flag leaf length of each parent in cm (Mean in 1976, 27.65cm; Mean in 1977, 29.10cm)
Gothic numbers: heterosis % to mid parent in F; (Mean, 120.41%)
Other numbers: heterosis % to mid parent in Fy (Mean, 102.74%)
*%¥ indicate significant differences at the 5% and the 1% level, respectively.

Table 7. Heterosis in flag leaf width (% to mid parent)

Yﬁ:ir;agm IR24 Columbia [ BL-1 Waito
Yeongnam Josaeng Fi, 1976 (1.59) 98.73 96.71 108. 71* 108. 65*
1R24 Fy, 1976 (1.55) 102. 00 113. 07** 128. 42%*
Columbia J F,4,1976 (1.45) 117. 24** 122. 91**
BL-1 F1,1976 | (.74 103.29
Waito Fy, 1976 | (1.30)

Note ( ) : flag leaf width of each parent in cm (Mean, 1.53cm)
Gothic numbers: heterosis % to mid parent in F; (Mean, 109.97%)
**% indicate significant differences at the 5% and the 1% level, respectively.

Table 8. Heterosis in appearance degree of panicle from the bottom of flag leaf blade (% to mid parent)

Yeongnam R24 | Columbia [ |  BL-I Waito
Yeongnam Josaeng Fy, 1976 (217 221, 52%*| 149. 09** 234. 04** 272. 44%*
IR24 F1, 1976 (—0.59) 1440. 00%* 202.26** 1001, 15*+
Columbia [ Fy,1976 ‘ (0.58) 278. 82+ 567. 70%*
BL-1 F1, 1976 (1.12) 528. 12%*
Waito F4,1976 (2.33)

Note ( ) : Appearance degree of panicle in cm from the bottom of flag leaf blade in each parent

(Mean, 1.12cm)
Gothic numbers: heterosis % to mid parent in F; (Mean, 489.51%)
#* indicate significant differences at the 1% level.
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Table 9. Heterosis in 1000 kernel weight (% to mid parent)

Yeongnam

Josaeng IR24 Columbia [ BL-1 Waito
Yeongnam Josaeng Fy, 1977 (27. 47y 102. 20 105. 95* 95. 47 100. 25
IR24 Fy, 1977 (26.97) 103. 46 99. 22 93.75
Columbia 1 F,, 1977 (20.10) 97.92 103. 50
BL-1 F, 1977 | (24.59) 105. 62*
Waito Fs, 1977 ) (25.04)
Note ( ) : 1000 kernel weight of each parent in grams (Mean, 24.83 gr)
Gothic numbers: heterosis % to mid patent in F» (Mean, 100.73%)
*indicate significant differences at the 5% level.
Table 10. Heterosis in grain weight (% to mid parent)
Yeongnam IR24 Columbia | BL-1 Waito
Yeongnam Josaeng Fz, 1977 (21.52) 129. 25%* 123. 61%* 59.02 123. 12%*
IR24 Fo, 1977 (28.01) 89.78 79.45 111. 53+
Columbia [ Fa, 1977 (19.56) 101. 69 149. 01**
BL-1 Fa, 1977 (22.94) 143. 26+
Waito Fs, 1977 (6. 60)

o N(:te () : grain weight of cach parent in grams (Mean, 19.73gr)

Gothic numbers: heterosis % to mid parent in F; (Mean, 110.97%)
**indicate significant differences at the 1% level.
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Summary
Seven parents, F; and F,; hybrids of twenty one
crosses by the diallel crosses were used as the ma-
terials, and genetic studies were carried out to eva-
luate the degree of heterosis in rice. These F; and

F. hybrids and seven parental varieties were culti-

vated under field condition at Yeongnam Crop Ex-

periment Station in 1976 and 1977. Nine characters
which investigated in this experiment were days to
flowering (heading), culm length, panicle length,
panicle number, flag leaf length, flag leaf width,
appearance degree of panicle from bottom of flag leaf
blade, 1000 kernel weight and grain weight.

The results obtained are summarized as follows:

1. In days to flowering (heading), degree of he-
in 7 Fi1 hybrids exceeded

mid parent by more than 8%, and all of them were

terosis was remarkable,

significant.

2. In culm length, degree of heterosis was more



remarkable in F; hybrids than F; hybrids, and in 14
F; hybrid among 21 Fi hybrids exceeded mid parent
by more than 9%, and 8 F; hybrids among 10 hy-
brids are also had shown remarkable degree of he-
terosis.

3. In panicle length, degree of heterosis was also
more remarkable in F; hybrids than F; hybrids, and
18 Fy hybrids among 21 hybrids and 3 F; hybrids
of 10 hybrids were had shown significant difference
in degree of heterosis.

4. In panicle number, degree of heterosis was
more remarkable in F; hybrids than F, hybrids, and
almost all of the F; and F, hybrid generations sho-
wed significant differences in degree of heterosis.
5. In flag leaf length, degree of heterosis was
7 F; hybrids and 3 F; hybrids were
significant in 10 hybrid cross combinations.

6. In flag leaf width, 6 F; hybrids in 10 crosses

remarkable.

exceeded mid parent by more than 9%, and all of
them were significant in degree of heterosis.

7. Heterosis in appearance degree of panicle from
bottom of flag leaf blade was remarkable in all of
the F1 hybrids.

8. In 1000 kernel weight, some Fy hybrids showed
difference between crosses, but degree of heterosis
was not so high.

9. In grain weight, degree of heterosis was re-
markable, 7 F; hybrids in 10 crosses exceeded mid
parent by more than 12%, and all of them were
significant in grain weight of rice. From the results,
it was also recognized that over dominance could
be found in some F; and F; hybrid generations for
days to flowering, culm length, panicle numbers, flag
leaf length, flag leaf width, appearance degree of

panicle and grain wieght, etc.



