KA KA AR
I *EisnfEm2s,z R

w & B®

|
B
i

K EARHEMEN IR » RS RBBEWER » B EEBEMRZEEER MBI » BERS
WEsR > BEKTEBREIE > FEWARZ BE » KB EEREARRZIE -

F R Z EAZEDFEH A MBS TR B 2B » B (1968) Btk iR s
YRR Z B > LR B B 2 B R TR T - SRS 2 - T R T RE S 2
s ST IERMBOR =R RN TR AT SRR 28

FERK IR S S T R R B TR M 2 B MR G AN  MERRZEERT SR
HBERT (Polygene) B » BRI LLE o

=~ REBHERAE

(—) BFgekiet « P, FEERS 3 B » BMFIA R » P, B3E242 4% » BIEET S » PR
AR D—155—8 » ML EER T » PSS ARET D—8—23 » MABEMRTR o

(=D BrgehE ol 4 BiaEEse » LEHERL2EERZMAZF K 4 MERME » FIAF,
FBAZARBREME » fk# HaymanX (1954, a. b) Zikat SRR 7 » BI90KREEE
Wb yEel s B AR TR 2T HHTEE (The analysis of variance of diallel cross) K555
Bk s (hET S EBERT 2 AR E (Genetic variance) K F#:#2E&E (Dominant variance)
s BB MR T Z4EE (Gene frequency) AilERE » B HBSE L MAEMREHHE 25
s REEME: > 4 FRENESERA 2P ETFERHINBRREZ RS » SFNOTHERT 28k
BERAMRMEGHE —EZ#% » SRR AZ R EMARL

FEBFEE 2 bk DL SRS 8 (7 2 I BRERE B » omlian T ¢

1.4hfEH] (Heading date) : BiBEHREH—MPATEZ A o

2.% & (Plant height) :RBGE ZHEMKBEBEEELZEE (cm) o
S3EEE (Tiller numbers) : B AR —Fk 2 B8 -
B8 ¥ (Panicle numbers) @ AW —kZHRIEER o
.f& £ (Panicle length) @ BAEAHMZEH (cm) o
.f& = (Weight of panicle) @ BARAHZEH (gr) o
— 7k (Number of grains per panicle) : B ANEAFEZRY o
SHEER (Fertility) : BARMEAHPHAZRER (%) -

95&% (Weight of 100 grains) : ¥ &M 1008 2EE (gr) o

0 3 & U1 &~ W

ARIRTBERFAIEE R S ME) » B RMEZIRERREEBRNAE » Mk—FE
1 s RO
2 EEERERRATEG
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10. 7% & (Yield) @ PEH—-HEEX PE—HEEX FERESE AT HE (gr) -

ST EMER RRE s BEEH IR (n=9) » Bl —RZEH ST istEmE - 5 -
SEBRDBFFRAT » REkE Haymank (1954, a) RIRELIEAN (1963) (52§ BT A%
R FHES 2 AR MESEREERNZ BT RMRIG); -

HEERRABZKE » FIHAP ~ Pos Py~ Py R Fyo Fy BiEZMER > ATHARGES

Hertability = V——F@;VE

Ve y;=Total F, Variance observed

Ve =% (Vp;+Vps)

rp =Phenotypic correlation coefficient.

rec =Genotypic correlation coefficient.

re =Environmental correlation coefficient
_Cov. xy F,

re =y/VxF, « VyF,

Covxy F,~CovxyE
r6 =1V (VxF&=VxE) ( VyFs=VyE)

_Cov. xyE
s =y " VxE « VyE

=~ RERER

(=) RBERZHEREE | BT SEME M - BREERHE > DEEREAS5
AEEHEZ  WIREBEMRKEERZDEY - AFZERXEMAZIETINE 1

51

% 1. KESEBEEMRZ2EZEMAT THK

Table 1. Mean values of quantitative characters of F; in diallel crosses of rice,

I S S F
aracters Parents P, i P, } Ps P,
_ 3 95.0 96.2 92,0 97.0
Eit 8 H
P, 100.7 93.7 96.0 94.5
Heading date Py 95.3 98.1 | 100.5 99.5
P, 976 946 98.4 99.6
f
~ 3 | 907 | %38 | 88.1 80.8
o W (B ‘ |
P, | 938 886 85.8 842
Plant height (cm) P, ‘ 89.4 ‘ 85.4 55.7 58.7

P, ‘ 87.8 83.6 62.8 488
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22.0

Py 19.6 17.9 19.1
s 5 #% P, 151 143 15.7 26.9
Tiller numbers Ps 23.0 18.1 27.4 27.0
P, 19.0 28.7 21.7 148
Py 17.0 16.3 19.9 18.4
Tl ¥ P 134 127 14.2 21.7
Panicle numbers Py 20.6 16.2 19.7 20.8
P, 17.3 227 21.6 13.2
P, 22.8 218 213 20.3
i E (A9 P, 218 20.3 20.0 17.3
Panicle length (cm) P3 21.2 20.0 14,7 14.7
P, 20.9 19.6 18.2 12.1
P 7.9 12.3 6.6 8.1
pit = () P, 11.6 4.6 9.5 4.6
Weight of panicle (gr) P; 19 9.3 3.2 79
P, | 10.6 4.0 3.3 3.8

\
Py 723.0 739.6 581.4 7917.6
— e 5 7 P, 707.0 574.4 584.3 774.0
Number of grains per panicle Py 743.9 590.9 218.7 356.2
P, 829.1 721.1 295.8 558.4
Py 328 54.6 27.2 434
i i B O(EHE) P, 55.4 17.7 51.4 40.8
Fertility (25) P 26.8 54.4 412 35.7
P, 43.3 41.8 13.1 9.9
Py 2.2 2.4 2.3 2.2
= A (L) P 2.4 2.3 2.4 2.2
Py 2.4 2.3 2.3 2.2

Weight of 100 grains (gr)

P, | 2.2 23 2.0 1.9
P ; 78.8 146.9 68.8 151.7
i 2 (A% P, | 1224 440 84.4 138.1
Yield (gr) P, 128.1 123.8 55.3 55.1
P, | 129.7 163.4 13.6 7.6
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(Z) AR SEE A M EBE SN SR N | ST HAZF.BEE (P
Fy £R2) AP RHE (MP) RiSHATREE (Hp) BICHEATEI (LP) HhiHE o
HugaznT :

—}TP (orP1) __F —MP__ —— —
t=y/ nl (MSE ) Rlt=_"" 3 (MSE) (AMPZE=##2n)

MSEf#z 287 » n=9 (FEREO
R BRHE R IFR 2

® 2. HEZHAAHAWRZEEBRRER

Table 2. The dominant effects of various characters in all possible cross combinations.

‘ % | B £ RGE
Ch %ﬁ{‘[‘k Cross com-|  F MP P LP |Fi—MP| F:—HP | F:i~LP ‘ Level of
aracters | ination ' ‘ ‘ significance
‘ [
Pix P2 98.45 94.35 95,00 93.70| 4.10%* 3.45% 475% | F1—MP
AR 2.7
P;xPs | 93.65 97.75{ 100.80 95.001%~ 4.10%% _ §,85%% 1.35 1% 3.6
Eilif o] ‘ . — _
P;xPs 97.30 96.70 98.40 95,00 1.30 — 1.10 230 | F;—HP or LP
Heading . 5 25eeenen 3.1
date PyxPs 97.05 97.10|- 100.80 93.70|— 005 = — 345 3.35% 195 41
Pyx Py 94.85 96.05 98.40 93.70/— 1.50 | — 3.85 0.85%
Pyx P, 98.95 99.45,  100.50 98.40, 0.50 — 158 0.55%*
( |
P;x Py 96.78 89.62 90.67 88.67 7.16%* 6.11% | 8.22%¢ F;—MP
B 9Geuenee 49
P;xP; 88.78 73.17 90.67 55.67] 15.61** — 1.89 33.11%K 1 25...... 5.6
BE (A
% ( P %P, 84.28 69.73 90.67 48.78| 14.55%F — 8,39% | 33.50%* o o
Plant Fi—HPor LP
height (em)| PyxPs 85.61 72.12 88.56 55.67| 13.49%% — 295 20.94%% 5 9Zeuens 49
: 1%eween 6.4
Pyx P, 83.89 68.67 88.56 48.78! 15.22%k — 467* | 35,11%k
P3x P, 60.73 52.23 55.67 48.78) 8.50** 5.06* 11.95%#
J
P;xPs 16.50 16.95 19.56 14.33|— 0.48 — 3.06 217 | F1—MP
5% e 3.0
P;xP; 22.50 23.50 27.44 19.56|— 1.00 — 4.94%¥ 294 19G0eene 4.0
7 B W
Pix Py 19.06 17.17 19.56 1478/ 1.89 — 0.50 4.28% - _
Tiller Fi—HPor LP
Pyx Py 16.89 20.89 27.44 14.33/— 4.00**k| — 10.55%* 2.56 5250 3.6
numbers 19-.... 4.7
Pox Py 26.78 14.56 14,78 14,33 12.22%* 12.00%% 12.45%*
P3x P, 27.34 21.11 27.44) 1478 623%% — 100 12.56%%*




13

3 [
P, % P 1489 1484/ 17000 1267 005 | —211 | 222 | F1—MP
: ! 594 +e-:3.0
Pyx Py 2023 1834 1967 1700 189 056 = 3.23 19480
W # | PixP, 1789 1511 1700 1322 278 089 | 467 -
F1—HP or Lp
Panicle Pyx P; 1522 1617 19.67 1267 — 095 | - 445% | 255 594 .wree33
numbers i 19 +weees 4.6
P,x P, 22170 1295 1333 1267 9.22%  884®H 950w
Pyx P, 2117 1645 1067 1322 472% 150  7.95%
: i
Pyx Py 21.73| 2156 2278 2033 017 ' — 105 | 140% | F;—MP
59Grerenrl 2
) P;x Py 2128|1873 2278 1467 2.55% — 150% | 661  195w..nl6
HE (&% 3 [
e ( Py X P, 2061 1745 2278 1211 316 | —217% 850k
Panicle Fi—HP or LP
length (cm)| PyxPs 2000, 1750, 2033  14.67] 2.50%F — 033 | 533%F  5gZu-.ld
‘ 19118
Pyx P, 1845 1622 2033 1211 223 — 1.88%H  634%*
Pyx P, 1495 1339 1467 1211 186% 028 | 2.84%
\ | |
- |
P, % P 199 635 70 480 S 400 7.39%% F,~MP
? 594+eeee1.8
" Pyx Py 727, 555 790 3200 172 | — 063 | AT 1224
HE (AW “
PyxP, 927 585 790 380 342%% 137 | BATH o
Wight of F1—HP or LP
panicle (gr)| PyxPs 941 390 460 320 B5IM  481% 6218 sg ----- 2.1
| 194 ce0een 27
Pyx P, 431 420 460 380 011 | —029 | 051
P, P, 559 380 880 309 2000 239% | 2.39%
R _ } | \ | ‘ | o
Py Py 72328 7480 72300 57440 — 2542 028 |148.88% F]—/MP .
50feerees 6.3
Py %P 662.67 470.80 723.00 218.60‘ 19187 — 6033 |444.07%H  126ww-n87.0
— i gk
P <P, 81334 64070, 723.00 558.40 172.64%%  90.34% |25494%
Number ‘ Fi1—HP orL
of grains | PyxP; 5e7.61 396.50| 57440 218.60'191.11%¢  13.21 ‘369.01** 596w ue 165
per panicle 125+ 100.5
Pax P, 74756 51640 57440 558.40 23116 173.16**! 189.16%¥
Pyx P, 33050 38840 558.40 218.60‘——57.90 "~ 227.90*1 111.90%
PPy 5497 2516 3246] 1770 20.81%%  2251%% 37.07%% F,—MP
i AR 10.0
Cf evvnes
Py %Py 2699 3685 4124 3246~ 986 |- 1425% —5a7 | 1132
| !

1(% QE} 5 PP, | 4335 2112 32460 9.96 2214% 1089 | 33390 ﬁé;f-I‘P o g?
Ferlhey | PuxPy 5289 2047 4124 1770 23.42%+  1165%  3siges 177182
P,x P, 4102 1383 1770, 996 27.I9%  23.32% 3106
P,xP, | 2436 2060 s24 996 376 |- 1688+ 14.40%"
| | J

]




2!

I
|
|

Pyx P, 240 1.5 2.30‘ 2200 115% 010 0.20% | F;—MP
; T 5. 0.1
Pix Py 235 230 230 230 005 . 005 = 003 124202
E *1’7: E: i i | : ;
(&7 P,xP, 2.20, 2.05 2.30, 1.90) 0.15% | —o0.10 0.30% | )
: | ; " F3—HPor LP
Weight of | Pyx Py 235 230 230 2300 003 | 005 ! 005 | 59.....02
100 grains | f ] ! ; ‘ o 1210
(gr) | PyxP, 220 210 2300 190 010 0.0 0.30%* |
| | !
| PyxP, 2.10‘ 2.10 2.30# 190 000 | —020% 020
! - ‘ —— — —
| PxP, | 13463 5893 7384 4403 TBI0%F  60.79% 90.60%* Fy~MP
i | ; | 595 eeen 33.7
| PyxPy ’ 98.47 6456  73.84] 55.28 33.91* 2463 | 43.19*1 1241442
| ‘ | ‘
B '’ | PyxPp 14067, 40.24! 7384 76210042 | 66.82%F 133.04%* . .
(./L\\EE) | | ; d I Fl" HP or LP
| PyxPy 10422 49.66 5528  44.03 5457% | 4894% | 60.19%* = 5og......38.9
Yield (gr) | i | | ‘ ‘ i 126511
I PyxPy 150.75|  25.34 44.03‘ 7.62‘ 125.41**1 106.72%*| 143.13%%*
| | | ‘
| P;x P, ‘ 3434/ 3145 5528 762 298 | —2094 | 26.72
: ‘ j ‘

*and**: Significant at 5% and 1% level, respectively.
F1=8HZ08E Fr 288K
MP = 38 AR
HP=HHARK
LP=1EHEH
(2) BEMEAERZEF AN | DEKETR RS IR (n=9) » 4fHEE (p=4) >
S — BT AT o AT ERE ~ PRI B S BTSSR BRNZ BT RRIES 0 RBEETIHAR » &
FHEMBRZ B MRIEY » SBERZEEAN  HBIFT

Z(Yr.+Y.r)? 2Y2..
a = —_— R
2np np?

b Y2(Yrs+Ysr)? |, 2Yr?, Ye. S(Yr.+Y.r)?
=S el e
n n np 2np

2

b (Y.—pY.ye
' np*(p-1)

3 (Yr.+Y.r—pYr)? (2Y..—pY.)?

N ¢ ) B =)

b. = - S(Yrs+Ysr)?  3(Yr.4+Y.r—2Yr)? 4. (Y.—-Y.)E
87 2n 2n (p—2) n(p—1) (p-2)
S(Yr.—Y.r)?

C =—"—"_ 1 L
2np
d _ 3(¥rs—Ysr)?  Z(Yr.—Y.r)*

2n 2np

Lt > DIPREAR > nSEEM 0 sk YsrftZ Diallel cross #92 #5 R 584
ZHIE (%) 0B P (P—1) H# > Yr (r=123-P) fGkPEEAZEM » Yr. U
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FIZAR Yo REERESIZA > Y. 5 r HEFZ8F-Y. 5 P MELzast o

Xoa BRAEEMPRBAMZBESRFTER (D-F+H,-H,) » b #RSHARZ Eiki
prgER (Hp) - WRAXFIESB=2K > i1 b, #EASFEHEMAE (Mean dominance effect)
prsER (h®) > by BAREHRTFIRE (Gene frequency) RIISR 2 BRI ER (H,—H,)
> by BRI SCRIT SR B » — R EREA ) (Specific combining ability) »c
BRRE P ESAERERRDL P EEAFBERRY 2R K28R d 88 RG24
ARAMEERITER R > e & d WRREBERMZ%RE (Reciprocal differences) » 7RE]

BARIE 2 8

(Maternal effect) Brim R o HRBRZHEER » KEGFA b=b,+by+

by i a>bocosd SPUEERZ GRS REEET RS o REFEH T RIINE 3

t

®3 & H % 2 B K H B
Table 3. The analysis of variance of diallel crosses
= | | C o | |
BoZE B % BRERN| BmE | F F owm | ¥ | F
Characters Source of D.F. | Sum of square | Mean square ‘ F-value
. ‘ variation ‘ | *
i 1
Bk | s | 53.3750 6.6719 0.5848
a 3 ‘ 175.1667 58.3800 B.1171%*
b, 1 8.3000 8.3000 0.7275
by 3 140.7000 46.9260 41131,
b 2 396.200 188.1000 16.4871%*
Eitl B b4 I N N o
b 6 545.3000 90.8890 7.9665%*
Heading date _
¢ 3 136.4000 45.4600 3.9846%*
d 3 34.1000 11.3600 0.9957
Error 120 1369.0690 11.4089
Total | 143 2314.0000
Block 8 436.8472 54.6059 ’ 1.9494
a 3 24732.4166 8244,1389 | 294.3127%*
by 1 4168.9000 4168.9000 ’ 148.8282%%
b 3 13.6945 45648 | 0.1630
N bs 2 1173.6852 586.8426 | 20.9501%*
¥R (A —_— |
b .6 | 53362778 ‘ 8927130 ’ 36.0825%*
Plant height (cm) | \ _
c | 3 167.8611 55.9537 1.9975
d | 3 ‘ 300.1945 ‘ 100.0648 3.5723*
Error 120 ; 3361.3750 ‘ 28.0115
1%>¥ A
Total 143 34353.9722 ‘
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Block 8 172.4700 21.5588 1.4586
a 3 1121.3800 373.7933 25.2005%*
by 1 166.2600 166.2600 | 11.2490%%
b 3 1142.7800 380.9267 28.7731 %%
bs 2 808.9700 404.4850 27.3671%*
ix B¢ % _ o
b 6 2118.0100 353.0017 23.8837*
Tiller numbers
c 3 40.9400 13.6467 0.9233
d 3 27.4500 9.1500 0.6191
Error 120 1773.9700 14.7800
N Total 43 5254.2200
| .
Block 8 80.500 10.0625 0.7055
a 3 \ 345.1250 115.0417 8.0660%%
by 1 235.5579 235.5579 16.5159%+
by 3 402.3472 134.1157 9.4034%%
‘ bs 2 4045741 202.2871 14.1831%*
i #® B -
b 6 1042.4791 173.7465 12.1821%+
Panicle numbers . f
¢ | 3 56.0278 18.6759 1.3094
d ‘ 3 143055 4.7685 0.3343
Error ‘ 120 1711.5000 } 142625
‘ : —
Total I 143 3240.9750
Block 8 } 39.0556 { 4.8820 2.2261%
a 3 1134.4008 | 378.1343 172.4200%
by 1 111.0208 111.0208 50.6228*
by 3 111805 3.7268 1.6993
bs 2 77.0585 38.5278 17.5677+%
T B @5 | - ? _ —
b } 6 199.2569 33.2093 15.1427%*
Panicle length (em) |- . - — _ S
c 3 19.2500 6.4167 2,9259%
d 3 5.8611 1.9537 0.8908
Error 120 263.1666 2.1931
Total 143 I\‘ 1660.9931 |
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Block 8 33.5194 4.1899 0.8232
a 3 472.1039 157.3680 30.9201%*
by 1 259.0052 259.0052 50.8901%*
bs 3 90.7860 30.2620 5.9460%
bs | 2 262.8600 41.4856 | . 8.1512%*-
5 2 (&%) ‘ o o ‘
b \ 6 612.6512 72.1271 14.1717%*
Weight of panicle (gr) {
c ‘ 3 57.2321 19.0774 3.7484*
| d ‘ 3 83.9051 27.9684 5.4953%*
" Error L1120 505.9784 5.0895
| |
; Total l 143 1765.3900
Block 8 58696.3889 7337.0486 1.0716
a 3 3058705.1945 | 1019568.3982 148.9147%%
b, | 1 425382.2593 425382.2593 62.1209%*
by | 3 81183.9167 27061.3056 3.9525%
bs 2 742990.2408 371495.1204 54.2593%*
— T o % ’
Number of grains b 6 1249556.4174 208259.4029 30.4177%*
per panicle
c 3 102769.3056 34256.4352 5.0034%%
d 3 597101944 |  19903.3981 2.9070*
Error 120 821599.3889 6846.6616
Total 143 5351036.8889
Block 8 1693.7720 | 2117215 1.3539
a 3 5866.2651 | 19554217 | . .. 12.5045%*
by 1 6283.3820 6283.3820 | 40.1810%*
bs t 3 10544.4576 35148102 .+ 22.4766%*
o bs l 2 3633.9560 1211.2853 7.7459%%
$OE A (EAE) , | |
_ a b | 6 20461.7954 3410.2992. 21.8082%*
Fertility (%) \ S I
c L3 1254.5856 4181952 | 2.6743%
d | 3 1092.7562 3642521 | 2.3293*
Error ’ 120 18765.2344 156.3770 P
Total l 143 49134.4086. |
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Block 8 0.2188 0.0274 1.0340
a 3 2.0925 0.6975 26.3208**
by 1 0.1200 0.1200 4.5283*%
by 3 0.1019 0.0340 1.2830
bs 2 0.0739 0.0370 1.3962
B K ®E @R
. ; b 6 0.2958 0.0493 1.8604
Weight of 100 grains
- (gr) 7 : c 3 0.5235 0.1742 6.5736%*
d 3 0.1875 0.0525 1.9811
Error . 120 3.1856 0.0265
Total 143 6.13 |
Block 8 327415.6600. | 40926.9600 23.1279*%*
a 3 23990.1500 7996.7167 4.519%
by 1 35539.3400 35539.3400 20.0834#%*
b 3 21739.0400 7246.3467 4.0949*
bs 2 11303.0500 5651.5250 3.1937*
B E (A% ‘
‘ b 6 68581.4500 11430.2417 6.4593
Yield (gr) : : —
' c i 3 10153.2600 3384.4200 1.9125
d 3 1674.9100 558;3033 0.3155
Error 120 212350.6200 1769.5900
Total 143 644166.0400

' f"arid sl Significant at 5% and 1% level, respectively.
- BE 3 ABERBE R BT AIBERE

1R BBEERY a A » H FEEK » SEREEZEE  IERNERAFEAZEERER

e ‘
2K EBES RS bBE - F EEEEEEZERE AL Bk 8 AREEREE ZBER
o | ;

3. by WEZ F EGEEE > FOEE =0 $iR » RREFFEMEAR (Mean domina~
nce efféct) fF7E o-by MR F EEHHE » ZRAHFES KT HE (Gene frequency) R GER
R B - ” o

ft4. c & d RiBK - AEEE  SHEBRENESER BEEE > AR Maternal effect

(M) &HE#FRBBERSST © BEFOTENEAMSEREETBRA 2 BEE#E » KHEM
A ERE RIS 2B SR - B R (Components of variance) 4347 » SHIMEEHEHR A
FFaz&BERS » B SEBE MR EHERE (Degree of dominance) » {HFHHAN ZHiH B
RFHBHET (Recessive genes) ZHHESE » Fif F, B ST&EES R (Covariance)



» 2] Diallel cross P2 L2 o
HEHARWT » i E5INE 4
BREH (VP) 5%

4

1 Yrr Y2

Vp=Volo= PTT (C ril —-‘n —'Tp‘)
RIS 2R (VO 5 :

V= Vi VI = _Il)cvn‘l‘vrz F Vgt Vigereernens Vrp)

p—1 2n
4 )
— 1 Y2r35+Y 83 Y23 r‘l"‘Y.zrg
Yoy = p—1 { S=23 ¢ 2n ) ¢ 2np )
4
__1 Y25+ Y2, Y24+ Y20
Ve ~p—1{854( Ry - (st

FHIRBEZE (V) B

o 4

Vo =1 Y2 4Y2% Y2

Vr-—VoDI = p_l ( =2 21’1 npz )
r—1

FIIRRZAEE (W) 5 :

4
Wr — WOLOI - 1 _‘{ s Yrr (Yr- + Y'r),_ _E:}

p—1 e= 2np np?
(ma=mio)* = (e Yoo Loy
S RRTEIEA 2R |

Vp=Voro =D+E

We=Woto,= —5—D ——+ -F+E[p

Ve=Vii = —+D - 4-F +—4—Hi+(p+ DE[2p
Vi=Voy =—1+ p——L py 1 H,— +H,+E/2
¥= VolI 4 4 4 1 2 P

19
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(F1=P)? = (mpi—mpo)?® = 1 b+ (p—1E/p?
E—MSE

% 4 KEATEBEYER S BT R

Table 4. The variance and covariance of ten quantitative characters of rice

W 5z B h i liH Statistics
t
Characters Voro ’ Worol l Ving r Vori (myy-my,)? E
FE ) 101.66 26.85 61.29 52.02 0.17 11.41
Heading date !
=) 474.66 233.12 159.91 114.49 86.86 28.01
Plant height
333.66 82.52 2871.21 193.72 3.46 14.78
Tiller numbers
i 98.25 22.18 104.78 66.86 491 14.26
Panicle numbers
i , 218.84 101.51 65.16 192.27 231 2.19
Panicle length
T E 38.80 25.59 100.33 88.04 5.40 5.10
Weight of panicle
— F® W ¥ 409336.06 | 226397.54 | 240833.66 | 526912.42 8862.13 '| 6846.66
Number of grains
per panicle
R & (o) 1795.86 254.04 2092.91 1186.91 130.90 156.27
Fertility (%) ]
B (&5 2162.35 634.38 24833.61 ‘ 5690.57 740.38 1769.59
Yield (gr.) :
B K. E (AW 0.36 0.17 0.13 0.38 0.01 0.02

Weight of 100
grains (gr.)

B 2R TR ¢
D=Von —E
F=2Voro —4Wora —2(p—2)E/p
H;=Voro —4Wora +4Vi: —(3p—2)E/p
H2=4Vi1 —4Verr —2E
h2=4(er—mLo)2—4(p"1)E/p2
Ko R Ku SRIEREM:RT RBERT > #8 —8 2 HEEFARGT

Kp (4DH)} +F

Kk« ~(4DH)% —-F

uv FEMRTHE (Genes frequency) TRk » K FHIARMETHZ




M REEE (Degree of dominance) DIT¥ILLMEMEZ

o

D

, VI I

Wn'lml
AT SR AR R RIIE 5
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£ 5 KEAEBEWHRZBHTRS REBGE
Table 5. The components of variance for ten quantitative characters of rice
‘ WOE| — WA R
: = : Al i o e . LB
2y 18 | G %lax:] %%f E’Iéa{ni?lce Ejniﬁe Weight Nurpber of % ﬁz‘kj Weight | 2 &
Statistic [Heading height berslnumbers| 1 h of grains per [Fertility| of 100 Yield
date €1ght \numpers numbe ‘ eng panicle | panicle grains
!
D 90.24| 446.65 318.8 83.98| 216.64 33.71 402489.95; 1639.48| 0.3367 382.76
H, 210.91] 111.79; 11451.3| 393.02 67.96] 325.07 449964.20, 8760.41] 0.1317| 94535.29
H, 1427, 125.66/ 10680.4) 123.16!— 512.84 39.02— 1158008.36| 3311.67— 0.9848| 73032.98
F 84,51) — 11.17 322.5 93.52 29.45] — 29.84 30313.83] 406.33— 0.0099] 1638.33
h2 — 7.86| 326.43 2.8 8.93 7.61 16.54) — 93763.58| 2419.18; 0.0047| — 350.34
(Hy/D) + 1.82 0.50 5.9 2.16 0.56 3.10 1.05 2.31] 1.5989 15.71
Viry/Worol 2.28 0.68 34.8 472 0.64 3.92 1.06) 8.23] 0.7624 39.15
2(Vira/ 3.56 0.74 68.5 8.45] — 0.35 6.84 1.12 15.47) 0.5248 77.30
oLnl‘JE)
uv 0.02 0.28 0.2 0.08| — 1.89 0.03 —0.64 0.09 — 0.8694 0.19
Kp/Kr 1.88 0.99 1.2 0.99 1.64 0.56! 0.80y - 1.11| 1.0226] 0.88

H, 8 RFzZzEH# 5 (Dominant variance)
D sRFEREmMmEAEE S (Additive genefic variance)
D>H,; F£IRBIN:#5 KRB 85 -

Kp
Kr

Sy gormr R R -

¢ H

=1 RRBMR TGRSR T BARSE -

o)} BREERTIEZ R BERE -
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TR Pix Py s PixPy 5 Pyx Pyl Pox Py SBEEE » BERW Pox P, 41 » Hfbcayms
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Table 6." Means of eight agronomic characters in the P; > P,» P,s P, and F,

populations of three rice crosses

Parents and F,

Characters \
Py PixPy P, ; Pox Py Py P;x P, P,
Number of tillers 19.60 15.57 14,17 16.91 22.13 20.39 13.51
Number of panicle i 17.04 14,54 13.35 16.07 17.17 18.61 13.67
Plant height 100.70 95.11 112.43 88.69 67.21 73.58 - 68.03
Length of panicle 21.80 17.93 23.35 18.88 14.17 15.18 13.90
Weight of panicle 7.62 7.76 9.00 740 | 291 6.09 416
Numbpr of grains per 711.81 733.17 508.61 676.36 ! 228.30 564.24 520.87
Fel:'?ﬁ;:;e 79.93 83.51 69.96 71.02 r 61.13 | 8416 72.85
Weight of 100 grains 1.96 2.19 2.52 2.12 i 1.99 f 1230 1.96

HR6. FTAE AT » SR FEE E%ﬁi%é&ﬂkiﬁﬁ%ﬁﬁ%ﬁ%ﬁtﬁ% o
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Table 7. Heritability estimates for eight agronomic characters in F, populations

" Heritability (%

Characters |
P1XP4 | Pax P3 P4><P3
) ! . -
Number of tiller 0 0 0
VVNu_»‘mber of panicle 0 0 6.11
Plant height 86.13 93.67 63.67




Weight of panicle

Length of panicle

Number of grains per panicle

Fertility

Weight of 100 grains

69.48
80.45
83.12

89.19
68.96
87.85

23

51.49
57.56
53.14

o .
97.13

KT ~ HUE ~ RO ~ Ap TR 7E S AT AL At » SRS TS » A 53.14~80.19
2 > FATEED - AR R R T RS ZEERERT IJH:ZE F, ﬁﬂiﬂ%ﬁ%‘
REE » REELIS T AR » TRERTREZ IR o

% 8 KESEELEA » AMAEKE, 2 BB » BRI 52 AR

Table 8. Phenotypic, genotypic and environmental correlation coefficients of three.:

crosses in F, populations.

Correlation coefficients

Characters [ .
correlated Pax Py PixPy PyxPs
Tp ‘ Ta ‘ e | Tp Ta Ty Tg ’ Tg ' Ty
Number of tillers
Number of 0.4809 — — 0.4816 — 0.7490%k | 0.9718*%—-0.7271 | 0.9103**
panicle
Plant height [—0.4177 — —  ~0.3631 — 10.0783 |—0.0408 — |—0.1680
Length of —0.2395 — — 0.1607 — | 0.5966% 0.5790% — -0.9070%*
panicle o E S
Weight of —0.4926 — —  |—0.2263 — 10.0638 [—0.0691 —  |—0.1834
panicle T
Number of  {—0.3095 — — 0.0359 — |—0.1189 [—0.0493 —  |—0.1234
grains per
panicle L
Fertility —0.3195 |—0.0694 | 0.3059 0.3623 |— 0.9910| 0.7543*%-—0.1056 | 0.0003 [—0.1735
Weight of 100/—0.3033 0.0746 |—0.2435 0.1622 — 0.1574 |—0.1877 {—0.0006 |—0.0944
grains _ s . :
! ! { T
Number of \
panicle |
Plant height |—0.1506 — — 0.5770% | 0.4101 0.0725 [—0.1498 - :—-0.5614
Length of —0.0288 |—0.1951 0.2002 | 0.9910%K 0.9900%* 0.02958 0.2736 — 0.4730
panicle : - - ) ’
Weight of  |—0.1189 | 0.0669 | 0.8808%% 0.9900*+ 0.3359 | 0.0194 — | 00570
panicle .
Number of —0.1083 0.2509 | 0.9900*% 0.9910%%—0,1114 |—0.0245 — {—0.0360
grains per .
panicle |
Fertility —0.2482 |—0.9500 0.0403 | 0.2422 — | 0.5735*% |—0.1879 | 0.5424* |—0.1124
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)

Weight of 100 —0.3884 |—0.7355

grains

—0.2823

0.1388

—0.9910

0.9900%*

0.1468

0.1178

~0.1082

Plant height

Length of
panicle

Weight of

panicle

Number of
grains per
panicle

Fertility

Weight of 100
grains

0.5001*

0.6147*

0.8272%*

0.2910

0.2697

0.5456*

0.7946%*

0.9777%*

0.3342

0.2124

0.1302

0.2103

0.2677

0.9910%*

0.9910**

0.9910%*

0.1056 -

02896

0.7809*

0.9900%*

0.9010%*

0.1493

0.9910%*
0.1234
0.0311
0.9801%*

0.9900%*

10.0479
0.0297
0.4871
0.1652

0.2373

0.0504

0.0581

0.5358*

0.0526

0.2648

0.0117

—0.0402

0.9501%*

Length of
panicle

Weight of
panicle

Number of
grains per
panicle

Fertility

Weight of 100
grains

0.6791*

0.8792%*

0.2984

0.9501%*

0.8548%*

0.9501*

0.0483

0.2288

0.1192

0.9501**

0.6506

0.9900%*

0.7544**

0.1224

0.9910%*

0.9910%**

0.1493

0.1646
—0.1689
0.1138

0.0979

0.6995%*

0.4234

0.1908

0.5668

0.9054%*

0.5671*

0.3614

0.4170

0.0757

—0.0190

Weight of
panicle

Number of
grains per
panicle

Fertility

Weight of 100
grains

0.9516%*

0.5248*

0.4362

0.9501%*

0.4635

0.3301

—0.0010

0.9900%*

0.8219%*

0.9900*%

0.9900**

0.9100%**

—0.3019

0.0735

0.0910

0.8805%*

0.5186*

0.9928%%*

0.9405%*

0.4191

0.5982*

0.3837

Number of
grains per
panicle
Fertility

Weight of 100
grains

0.4652

0.4385

—0.13587

—0.2817

0.9006%*

0.5906*

0.8152%*

0.0428

0.0357

0.3609

0.7130

—0.0790

0.7870%*

Fertility

Weight of 100
grains

0.4252

0.9501*+#

0.2800

0.2353

0.8578%**

0.4068

—0.4265

0.4166

* Correlations. significant at 5% level.

*¥ Correlations significant at 195 level.
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STUDIES ON THE QUANTITATIVE INHERITAN-
CE OF ORYZA SATIVA L.

I. DIALLEL CROSS OF SEMI-DWARF RICE

by

Te-mei Chang

Summary

- In this paper, an analysis of genetic variation of quantitative characters by means
of a 4x4 diallel cross is presented. The 4 parental lines are Tainan 3, Chia-nung 242, D-
1558 and D-8-23. Tainan 3 is a variety of abundant tillering and Chia-nung 242 a variety
of large panicle: The other two varieties are of dwarf erectoid type. The characters being
studied are heading date, plant height, tiller number, panicle number, f‘panicle length,
panicle weight, number of grains per panicle, seed fertility, weight of 100 grains and yield.

From the results of analysis of variance (Table 3) it is indicated that there is signifi~
cant genetic variation among parental varieties in all the 10 characters. Average domina—
nce effects (b;) are significant in all characters except in heading date. Symmetry of gene
distribution in the character of plant height is indicated by the insignificant b, item in
the analysis of variance. This agrees with its uv and Kp /Kr values shown in table 5.
The b, items are also insignificant in the characters of panicle length and weight of 100
grains. While the uv and Kp [Kr values show approximately equal frequency of dominant
and recessive genes for tiller number and yield. Highly significant maternal effects are

seen in characters of panicle weight, grain number per panicle and weight of 100 grains.
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