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117 mgfz{; Mg& = PAAsd 16 (p6)Hy1,234 mgfx s Taro (p3)HY941 myi i K& & LLAnnada
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Table 1. Means of the 6 mineral element contents of 8 parents

Fe Zn Ca Mg K P
Parent 1
________ mg kg *--------
Hoshiyutaka (p1) 15.9 23.7 151 958 2,506 2,688
Basmati 370 (p2) 26.9 35.6 243 1,007 2,377 2,657
Taro (p3) 15.1 26.3 126 941 2,589 2,832
TN1 (p4) 14.0 235 128 1,135 2,549 3,107
Tngsy 2414 (p5) 16.6 27.9 168 1,122 2,584 2,814
Asd 16 (p6) 14.6 27.8 148 1,234 2,553 3,284
FKR 19 (p7) 125 234 117 1,105 2,449 2,958
Annada (p8) 16.1 28.6 167 1,232 3,018 3,452
LSDg s 0.6 0.7 9 27 84 106

LIgx8e G 1& & i EliEFe ~ ZnE6i T R & BHVE R EITE T o ERIINER— -
HZ AR > 64 25k 2 6(E TR & M IREa(R IDTEER) ~ b (MR ~ by (CFHIRBTERL
REBEREREE) ~ by (BRSNS E BT RCR AR E) Kb (Fr R4 & TTE B
B EENEERE - SR ENERNEZL - AR BAHERAVEEZER | bE
NEE » FRAHBEERNERHEEEAE  LBREE > ot RaENVETETH



54 ETEREL RS A ——

T bL,BNEE RN IEEE TR S ENBEEREE AR AL A TS ¢ b,ZE N
EEE > RRELETREERANENDb bR IE - TREIFEE R s AR
MHEMPIARER - B8 M Ratg T EARRbITTEGT£2.9~10.7(%) » TR &M R ZE
FER R BB ER - Ca -~ Mg KEI[ITE S ENVETT#E 2b,> b, > byllEfF
Fe~ ZnkPiLE & EAIZ b, > by > 0B A/NEF » AR —fFFAEBTERCR © BEAL > cBRRZK
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Table 2. Hayman analysis for the 8x8 diallel crosses for the mineral element contents

Source of Mean squares
Variation Df Zn Ca Mg K P Fe
Block 3(3)" 1.9** 40 5,725* 14,456* 32,767** 0.7
Treatment? 63(35) 34.3** 1,741** 29,468**  104,391**  203,495**  32.5**
a 7(5) 192.6** 7,182**  189,845**  465,492** 1,105,724**  66.5**
b 28(15) 27.3** 1,675** 17,786** 95,168**  165,760**  22.6**
b, 1(1) 67.6*%* 6,462** 45,917**  326,160** 353,476**  92.8**
b, 7(5) 8.8** 2,168** 19,095** 92,502**  151,485**  13.3**
bs 20(9) 3L.7** 1,262** 15,921** 84,552**  161,370**  19.9**
c 7(5) 0.8 224** 869 42,876** 12,365 5.1**
d 21(10) 2.3%* 521** 1,118 16,827**  167,776**  44.2**
Number of parents 8 8 8 8 8 6
Removed parent? - - - - - p2, p8

1. Df of Fe content shown in the parenthesis.
2: a= genetic difference between parents.
b = dominant effect between parents.
b,;= mean dominant effect.
b,= gene frequency.
bs= special dominant effect=specific combining ability.
c= maternal effects.
d= reciprocal differences.
%: Codes of parents had been canceled.
*** Significant at 0.05 and 0.01 levels, respectively.

R R [ (Wr— V) 68 14 351185 (homogeneous  test) 1] JHI 2 3% B3 i K1 2 45 75 & Hayman ©) 3 {4
af - MmfE B ARMEARE R B — 2 {d 5 - & (Wr— V&g - BB AR (Wr— VY £ 22
AR BIEEHEARRI(Vr , Wr)EE 7 F R T J7 7] 11 88 209 [0] BF B4R B = A K - Ralba s
TTEEEMWIRE R A E WS o PrFed B2 A E AMBR2E R A LI & &8s - Hers(E T
ZasllfFaaEaNEEERYIL) - £— P {HEEEY TR S ENEMEK Y (R =) EE
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Table 3. Estimates of genetic parameters for mineral contents from diallel cross analysis

Genetic

Fe Zn Ca Mg K P
Parameter* content content content content content content
D 1.95** 16.05** 1,568** 12,731** 35,434** 79,467**
H, 5.03** 14.99** 1,232** 11,987** 61,372** 105,979**
H, 4.23** 13.42** 829** 8,539** 44,998** 79,022**
h, 4,99** 7.35*%* 705** 4,944%** 35,108** 37,817*
F 0.83 5.62* 1,524** 4,358 23,038* 37,799
E 0.85 0.10 4 176 1,292 1,928
D-H; -4 53** 1.06 336 744 -25,938** -26,512
*** Significant at 0.05 and 0.01 levels, respectively.
LD = variance due to additive effect.
H; = component of variation due to the dominant effect of the genes.
H, = proportion of positive and negative genes in the parents.
h, = dominant effect over all loci in heterozygous phrase in all crosses.
F = mean of covariance of additive and dominant effects over the array.
E =expected environmental component of variation.
R~ ARV TR S BIVEE RS
Table 4. Estimates of the genetic systems for mineral contents from diallel cross analysis
. a Fe Zn Ca Mg K P
Genetic parameter
content content content content content content
(H./D)"? 1.61 0.97 0.89 0.97 1.32 1.15
H,/4H, 0.21 0.22 0.17 0.18 0.18 0.19
Kd/Kr 1.22 1.44 3.43 1.43 1.66 1.52
ho/H, 1.18 0.55 0.85 0.58 0.78 0.48
r of (Wr+Vr)/Yr 0.055 0.344 0.928** -0.941** 0.936** -0.502
Heritability (narrow) 0.48 0.63 0.51 0.72 0.53 0.61

*** Significantly at 0.05 and 0.01 levels, respectively.
% (H,/D)"? = mean degree of dominance.
H,/4H, = proportion of genes with positive and negative effects in the parents.
Kd/Kr = proportion of dominant and recessive genes in the parents.
h,/H, = No. of genes exhibiting dominance.
r of (Wr + Vr)/Yr = correlation coefficient between the parents.
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Fig. 1. Wr/Vr graphs for rice mineral element contents of 8 parents.
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Fig. 2. Standardized deviation graphs between Yr (parental performance) and Wr+Vr (order of dominance)
for rice mineral element contents of 8 parents.
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Diallel Analysis of the Mineral Element Contents
in Rice’

Jia-Ling Yang® and Tzer-Kuan Hu®
ABSTRACT

Rice is the most important cereal crop and a staple food for more than half of the
world’s population. Human’s body requires various mineral elements. Aiming at the
contents of iron (Fe), zinc (Zn), calcium (Ca), magnesium (Mg), potassium (K) and
phosphorus (P) in brown rice, the objective of the present study was to evaluate their
behaviors of genetics and breeding. The analysis of 8x8 diallel crosses for mineral
contents demonstrated the presence of significant additive and non-additive effects, while
the dominance effect was greater than additive effect for Fe and K contents. By the way,
the narrow-sense heritability estimates for mineral contents were low from the populations
of diallel crosses. It indicated that these characters had larger non-additive gene effects.

Key words: rice, mineral element content, diallel crosses, genetic effects.
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