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% 1. ZOXAEHEMEREES Fi RBAZTHE

Table 1. Mean values of parents (underlined) and F; hybrids in a 4 X 4 diallel cross

Female
Characters Male
P, y P, 5 T's Py

P, 905 84.5 1115 109.0

P, 1178 86.3 1270 121.7
Plant height (cm) R

P; 103.2 91.0 . 106.2 109.0

P, 106.2 106.0 112.7 102.0

P 13.7 11.7 12.7 11.0

P, 18.0 12.7 175 14.2
Panicle number T

P, 172 140 20 9.0

Py 16.2 10.2 135 127

P 22.2 23.7 28.2 25.8

P, 240 22.7 24,7 23.5
Panicle length (cm)

P, 225 256 21.2 206

P, 247 26.2 26 205

P, 1175 1140 136.7 166.0

P, 1177 982 131.7 134.5
Number of spikelet per panicle ”_

P, 138.7 1415 1110 118

Py 111.7 172.0 1317 1185

P 93.7 749 68.0 81.5

P, 71.3 88.6 76.4 72.1
Seed fertility (%)

P; 75.8 57.9 928 91.5

P 78.8 63.9 94.4 91.0

P, 223 232 229 256

P, 24.9 227 29.1 26.8
1000-grain weight (g) -

P, 253 255 245 246

Py 25.3 26.4 25.9 248

i PyxP; 5 28.2 cm, PyxP; £ 22.5 cm IERZAEZE 5.7 cm > HAMBERHEZERE ) -

() —RRI KB — R B R ST R BUER » REBAREETK C 2~10 kD)
FESERZERER » ERCMEET S RAGEHZ Fioo i PuxPy & 165 XL » PixPR
112 %> 4825 53 ki KA S ERZHZERRBD « 8 Wu'® ZiE » SHREEREECZEERE
AR 2R EEERES » EARBREZPERK
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(F) RS BAZEEELRE (89~9 %) > AEGENZ F, » Bx@EEEs» m P,
xPy 5 94 % s PyxPs £ 92 % 5 A AASM A 2 BRI » 11 PyxP, 5 71 % » P,xP,
B 75 %> ERZHZERTA ; RUFMMEST F, ZRBEEETRE » HBURE 58~82 %0
BAIEARFERTER » B PyxPy ZHBEERESN (68 %) » H=EUFEERFE2 LS
AFRIMEEI (PsxP,=T6 % ; PixP,=82 % ; P,xPy=T2 %) o R KEREEEZIBLE MK
IO R > TR AR BAGR o

(X)) THE : IRSEZTHELFRREE2 ~3 5% - AEREHNERCELE » BRRE
Mz B3 F iBeAs » ML UEESRAETENTRE i1 PyxP, 5 19 % Pux P, 5
27 B~ PyxP, B 26 %% o
S UERERTES (F) REANSNEEKSEERENR

BRZMAAZ Fo £HERTHH (F) > B4 HEE MP) RESFFHE (HP) REFAE
8 (LP) HBpRY » RARMT » HAERFINE2
- F,—HP (or LP) F, — MP n E&K

t= dt=
/ —2- s MES 3 se) MsE: s

% 2. ETHAEBAZEREESHNR

Table 2. Tests of significance for differences between F; hybrids and parents in a 4x 4 diallel cross

Cross |
com~ | - e =~ ==l= = Level of
Characters bination| Yt | MP | HP | LP |F\-MP|F-HP|F;-LP significance

PixP; | 1015 835 91| 86| 13+ 105%155%F . -Mp 5% 6.93
P;xP; | 1075 985 106 | 91| 9%| 15 |165% 1% 9.5
PixPs | 1065 955 102 | 91| 10% | 45 |155%*
P;xP; | 109 | 96 | 106 | 86| 13%x 3  |23%*
PpXPy ! 114 | 94 | 102| 86| 20%% 1%+ |ogwx
P;xPy | 111 | 104 | 106 | 102| 75%| 5 gk

Plant height (cm)

F-HP 5% 794
1% 106

PyxP;| 15| 135 14 | 13 | 15| 1 | 2 IF-MP 5% 3.87
PixP;| 15| 115 14 9 | 85| 1 | e 1% 6.16
PyxPy| 13| 135 14 | 13 |-05| -1 | 0

P,xPy| 16 | 11 | 13 9 | 5% | 3 | 7
PPyxPy| 120 13| 13 | 13 |-1 -1 |-1 |F-HP 5% 443
| PyxPy | 115 11 | 13 9 | 05| -15] 25 1% 692

Panicle number

PixPy | 24 [ 22.5‘[ 23 | 2 | 15| 1 2% |F_MP 5% 125
PixPy | 255 215 22 | 21 | 4%k | 356 456k 1% 167
PyxPy | 255 215 22 | 21 | 4%k | 35 g5k
PyxPs | 255 22 | 23 | 21 | 35k 25wk 454
P;xPy| 25| 22| 23 | 21 | 3% 2% | 4% \FHP 5% 1.43
PixPy| 22| 21| 21 | 21 |1 1 1 1% 191

Panicle length (cm)

PixP; | 116 | 1075 117 98 | 8.5 -1 |18 |[F-MP 5% 3236

P;xP; | 1375 114 117 | 111 |235 205|26.5 1% 4323
Number of spikelet per Pyx Py | 1385 118 119} 117 {208 18.5|21.5
panicle P, xP3; | 136.5 104.5 111 98 |32 25,5|38.5%*

PyxPy | 153 | 1085 119 | 98 |445% 34 |55+ F,-HP 5% 3712
{ PyxPy | 1245 115 | 119| 111 | 95 | 35 [315 1% 4958
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» Cross i

Characters bi;oalgzm F, | MP | P |{LP |F,-MP|F,-HP|F,-LP ;Z‘Iﬁ}i;ﬁ nce
PixPy| 73 | OL5| 94 | 89 |-18.5%% —21%*| —16%* [F,-MP 5% 6.83
PixPs| 72 | 935| 04 | 93 |-21.5%K _opwx| oz 1% 912
PyxP,| 805 | 925| 94 | 01 | 12 |-13.5%K-105%*

Seed fertility (%) PoxPy | 67 | 91 | 93 | 89 | 24k | —opwx| —pw
PyxPy| 68 | 90 | 91 | 89| -20%x| —o3#x| 21%+|F,-HP 59 781
PaxPy| 93 | 92 | 93 |01 1 0 1 1% 1044
PixPy| 24=| 225| 23 | 22| 15%| 1 | 2* |F-MP 5% 151
PixPy| 24 | 235| 25 | 22| 05 |-1 | 2* 1% 202
PixPy| 255| 235| 25 | 22| 2¢ |-05 | 3.5%*

1000-grain weight (g) PyxPy | 275| 24 | 25 | 23| 35% 250 456
P,;xPy| 65| 24 | 25 | 23| 25% 15 | 35%F,-HP 5% L75
PsxPy| 255| 25 | 25 | 25| 05 | 05 | 05 1% 234

mE 24 BXHEE PixP, B PoxPy ZHE 5 PixPys PixPos PoxPs B P xPy ZHE
3 Pox Py ZTRESHBESFH AT EGEEKE - BEELES - hREFLTHIH/AME - HE -
MERTHEZ F, HSBBESHARBEAPHEMZEEKE - REEENEERMERZHEZT
MR  EREBEFRFERTZER » BESBER F, 2FHETEBESEA » (AEEL
m#E LEF > BB EXHRTAEBERA » WHEEZ PixP, & P:xP, (%5 18 ) - 5
CTFREZ Pax P, (29 38) K Py xP, (27 758) o

Bz P,xPy, (172 KD & Pyx Py (165 1)

I RRHEERZBASN

BRI TES » BEER > BERE » Sh—RE7 ST EIEE « B2 Ll SRR
ZEHARES » BUBBEEZ MRS MEE > ki Hayman K9 ZAXMGEHEEBEBRRZ
FHRIFTT » BRTTRERIIRES -
KEREZHERZ BT 5

Table 3. Analysis of variance of six agronomic traits of rice

#* 3.

Source of

Mean square

variation df Plant Panicle Panicle # Nsumll) ellé tOf Seed 1000-grain~
height number A length f p elrn p‘:micl e fertility weight
Block 3 32.85 25.18 1.04 366.31 4.33 1.56
Treatment 15 598.3g%* 30.84** 18.45%* 1832.72% 525.32%* 11.73**
(a) 3 439,51%* 26.3 10.29%* 416.78 460.34** 14.97**
(b) 6 361.99%* 22.49%* 28.41%* 2107.09* 917.22%* 13.96%*
(by) 1| 1686.85%¢ | . 3251 86.67** 6244.92%% 3061.61%* 4%
(b2) 3 104.05* 29.05* 0.76 404.36 329.84%* 5.75*
(b3) 2 86.47 1.65 31.75%* 2592.25* 726.11%* 12.26%*
(c) 3 1708.73%* 74.81%* 19.28%* 675.58 130.33*%* 8.98%*
D) 3 119.7* 9.1 11.86%* 2356.08% 201.49%* 6.79+*
Error 45 31.04 0.63 101 681.43 3018 1.49
Total 60

* and ** ; Significant at 5% and

1% level, respectively.
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BRI ABHRABEENRER » A TSN EERERT
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BAREHBEEKE  RTNEFAAEEBEANEERRERE » MEBR —BRBAE -

() BEEARZbEE (FEAREEERTHOELE YR (dominant effect ) FER)]
»HFEYEBEERE » s EELHEGH » BB ZBEEARFE -

(=) bBERE byob, & by 8H o b, BRZFE » METEE > ROEBEEERE 7
T E (mean dominant effect) HGHEHE - b, BREAKERZFEEERERE »
FBBRTHE (Genes frequency) THERTERZERBREHEE o by BREME &
BERTNEZBEREE » R EUBAMZET A HRELRH G (Specific Combining abi-
lity) f7E ©

() cRd BREBNELZMZER » c BEKRL r BERAFAFRE HREABRAZER
FEmAyE R » d BRRRHBCZEETHAEZRMERNZER » BRABREES » RYEBHEERE
s RSB ERZRELE -

VKEREMRZEERERAES SR
BB S SURE R BARZEERRE L A2 B SRR EEE - §4&B Hayman
92 HEsE T3 AR 507 » B B A REInNE 4 - S

£ 4. KEAEREERZEEES RS R AEEE

Table 4. Genetic components and ratios between components from a 4 X 4 diallel cross

Number of

P . Panicle Panicle . i 1000-grain
. Statistic  [Plant height spikelet Seed fertility .
number length per panicle weight
D 80.3+170 1.8+1.3 0.740.3 -78.04114.0 ~2.5:4-99.5 1.2220.7
H, 174.44-47.8 8.3-43.7 12,0409 678.64-319.4 481.14-278.9 6.6-41.9
H; 164.6-4-46.8| 6.44=3.5 11.6409 712.24:355.9 443442671 6.3%1.8
FB 1T1+16 3.12=0.5 0.240.1 170.32=50.9 7.54-44.5 0.3+:0.3
F 38.74438 24+33 0.02-0.8 -79.34292.9 -18.74=256.7 0.0+1.8
h? 311.14=31.0 3.842.3 17.54-06 1041.94=207.5 570.44=181.1 8.6+1.2
D-H; ~094.1+44.7 -6.44=3.4 -11.34-0.8 -756.64=298.4 —-483.6+44.5 -5.4+1.8
(Hy/D) ¥ 1.4 2.1 4.1 — — 2.3
av = -t 02 01 02 02 02 02
4H,
h? 1.8 05 15 1.4 1.2 1.3
H,
Kp/Kr 1.3 1.9 1 — — 1

D=3Vdi2 (1—wi2~
F=23ihiwi (1—wi2)
Hy=3i? (1—wi?)
H;=32hi? (1—wi?)?

wi BEERTHEETHSEZ ERFHE (wisui—vi)

di @ FRERTZR2mAERR

hi @ FEERTZEEER

W=Shi (1—wiz)
E=MSE/n

—  HDBA(E

HE 4 &> ek H Kt D ZraERTIREEST KRRIMERS - av=
H,[4H, FEEHETHE » BeEmEZ H 8 H, DEEH X -ERTEPZEHEETHEA
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Studies on the quantitative inheritance

of rice (Oryza sativa L.)

11. Diallel cross of Japonica and Indica varieties 1

Te-Mei Chang 2
Summary

Two indica varieties (P; = Chianung sen No. 11, P, = Taichung Native No. 1) and
two japonica varieties (P;=Tainan No. 5, P,=Tainung 67) were used as materials in
this experiment. Crosses were made between these varieties in accordance with a diallel
scheme, including reciprocals and selfing. The purpose was to study the genetic be-
havior of several important quantitative characters. The results were summarized as
follows :

1. The four parents differed significantly in the agronomic characters of plant
height, panicle length, szed fertility rate and 1000-grain weight. Dominance effect in
these characters was observed in the F, progenies. Significant differences were also
observed among diallel crosses.

2. Dominant variance (H,) for various characters was greater than additive genetic
variance (D). The values of (H,/D)?, an expression of degree of dominance, was larger
than 1 for many characters investigated except fertility rate and number of spikelet per
panicle, suggesting total dominance or over-dominance. For plant height, panicle number,
spikelet number and fertility rate, H,3H,, i. e., u3v, was recorded, indicating the domi-
nance for these characters was partially contributed by the unequal frequencies of domi-
nant and recessive genes. As Kp/Kr equals to 1 for panicle len;th and 1000~ grain-
weight, an equal number of dominant and recessive genes was therefore possible. Results
of h’[H, indicated that the degree of dominance was controlled by 1-2 pairs of dominant
genes for all the characters studied.

3. Seed fertility rate of F, progenies from crosses batween indica and japonica
varieties ranged from 58-82% and could be further increased if selections were made in
later generations. The other three yield components, panicle number, number of spikelet
per panicle and 1000-grain-weight, of Fy’s had also been found to be superior to parents
in many cases. It is therefore possible to breed new rice varieties through the crosses
between indica and japouica varieties in the future.

1. Contribution No. 920 from the Taiwan Agricultural Research Institute.

2. Agronomist, Department of Agronomy, TARI. Wufeng, Taichung Hsien , Taiwan 431, ROC.
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