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Genetic Parameters and Selection Methods for Milling
Quality in Hard Red Spring Wheat Crosses

Hiroshi SASAKI* and Shun-ichi OSANAT**

INED BATH, B35S X k7 T 4 (FEEEXKEKE), BR4A2SXIER 1S FER
HXFRIKE), 24k 75 5 X Thatcher (FEE X FBWEHE) D 54 FHfix -, Fa~Fn 044
fRea—7 -7 2+ Iz X 2EWMBEBRYTR, BB+ 2 SIWAYRE L., THS
WEBTFREIFICL o THEL- I Y v 7237 - BSE - RSBITROBEINITHE - A%
H - K5 L0 EHED STWEHERMCIIEN » 204« L b TEE/ORIEMBEENED L,
BEELMMEOBREIZHC L - TRich, WEAXBWETEN -1z, Zhbh OREIEHR & S
FRiHSE, FEOCABEC Y - T 13 OBENTHETHE 2 &, TORMGRBE T
IY VT RAITITE - T 10% DB A RANC T2 B2 & wfRE L1,

] L]

FEbIEE LT, IWwWhERNAERBCEECLR
B, WP LEMMEDE 2 R E Luy, FOR
Ex RHOEMME Milling quality) £ E2 2%, “h
X LEERORBRE, $50HTE LR AEBD
LB S RBEOMMELEL B,

SO R T A RERIL T X v Ao R
Bl, HBER»SBFROFEGCEREROEE Y&
ETHHELND D, ~EMBOHMNENIET LR
MW S BREFENEANTH S, HWHKEOHRE
BB R R DD, URBELHFCHODOT,
AHERTIIRE L —ERMC 2y LT Bohich
O BT DM & DEE DS BB ORE I A 1T
v, EEHE R & L TR e S ENESIE O W
BY6R72 b ONSBE T L & F DRIR A B LT,

ERMEE IR &

RS &R RD 3 %R 54 D Fe~Fr O
4 1R (1964~1967), JLRBFHEL KL Lz, EIK
DFEETL b OCHIE RO IE 2R, EAD 08

* deigaEssdb H SRR W B AT ATEr

DTH5b,
THI BRI/ TXKkITA
(BEWE < EBEE) 17 A
ZHIL BK4ZSXEELS
CRIEEE < FEIKE) 18 At
24 111 B24k 75 5 X Thatcher
FFEEE X FBUEE) 19 %
FE LB, EROREE, THE, Va—-7—
7R P IMT L SRESE (LERE), (v
7, KKGBTHR (Transfered ash), F¥ils L1 60%
WKLy DEHED SETH D, BHER
WNEREBTE Y oOENEOREEC Lo
oo BTREKXAIRTERDABD TH D,
ok b W . )
= BT et £ AT X0

Vv IS Rar

- A b L — K X100
= B+ 35— 7
R BITR
TR Ay — —
=l?ﬁmn§%${%rwmﬁ-xﬂﬁﬁg

** o mdbMEE b R EARYS GlAbEE RS RHRBEEE SRR L)



EB e R

1. BHSFEREHOHTE

4 AEH KR LG B G T & Table 1 /7L
Too ST X B L, TRTOIVEICEKE & KB O
ENEETHB, L, ZTHRCIRERIKG &/
BEHCRBEENTD L ILIch - 128, i) 6 HE T
B DEN TR TH -+, THARFEDOEDL F
EAEDTBTERBYR YR LI, T8 1 OBKS &
T OTHE, HRICTITEELREIEDON
Mot
ERETHORLREDOIIMNHY, FEET,

EEELREARSER F30%F (1974)

EKRP, AP0 FH#E A Table 2 Rl
1966 ST AIEE - THE - BFR - 1) v /2=
7 KGBITRNARET, BRKS - K e
ATVCHPLRBERBETH - 12, 2F VEKREOT
Bk X { Licoit 1966 EDHECESA T 5,
1964, 1965, 1966 © 3 HEI T LERET, &
<2 1966 FEITFEOMERILIT X HIBEH ORI, B
BRORBAR L EMPEET, TEEL E4HE
FRIETH - 7o,

Table 1, 2 #8£HLT, “HROFHME L Sy
BT 2 E, 3THBOBMBIIEBSLIERDEED T
H5,

1Yy A3 T ETRENCNCOE, KOBITRE ¥ 4 & #®
FRLR LOBRKTO BN E L, Sy alilid b # B B m>T I>NO>M
ot 2ED, WHEE CBAEENEORERYR T B OE o> o, I>I
L ST LAWEEEL DRI, uH A E > I o>1>Mm
Table 1. Analyses of variance.
Source of di. Test klég(r))%l Flour Milling Tf‘é?gs' Grain  Flour c(c:)f::ngf
variation weight weight yield  score ash ash ash bread
Total 215 1848 1644**  30.53**  34.61 14.29 158.16 40.42 92.14
Years 3 98076** 76601** 1430.00** 1308.00** 416.67** 5233.67** 1641.33*%* 635.00**
Lines 53  1033** 1159**  30.02**  47.60** 2257 159.72**  36.85%* 189.19**
Among crosses 2 9958** 4640** 215.00%* 450.50** 222.50** 145.50** 161.50** 40.00
Cross 1 16 784** 1265%*  21.19**  30.44** 20.06** 195.63** 29.50 124.81*%*
Cross 11 17 677+% 1536%*  32.76**  47.65** 17.06** 171.41%* 52.35%* 268.76**
Cross III 18 548* 319**  14.72**  18.06** 7.78** 118.33** 14.89 187.83**
Error 159 304 391 4.29 6.25 3.49 61.89 17.70 49.55
c.v. % 34.8 12.1 3.2 104 43 3.1 8.6 7.0
Ls.d. 5% 24 2.8 29 35 2.8 0.11 0.06 1.0
1% 32 3.6 3.9 4.7 3.7 0.15 0.08 1.3
Table 2. Mean of every generation and cross.
Each year and cross Fs Fy Fio Fu Cross
Mean
Characters 1964 1965 1966 1967 I T Biig
Test weight g/é 775 77 687 765 730 744 764 750
1,000 kernel weight g 36.1 34.1 27.3 32.2 32.3 33.3 317 324
Flour yield % 62.6 62.9 58.9 71.1 62.3 63.4 65.7 63.8
Milling score 75.6 75.4 66.8 78.0 71.6 73.4 76.5 739
Transfered ash % 46.6 45.7 41.9 48.5 43.9 45.5 474 45.7
Grain ash % 1.71 1.64 1.87 1.78 1.74 1.77 1.75 1.75
Flour ash % 0.43 0.45 0.54 0.53 0.50 0.49 0.47 0.49
Crumb color of bread 10.1 10.2 10.2 9.5 10.1 9.9 10.0 10.0
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Table 3. Heritability percentages based on variance analyses
(h?) and parent-offspring regressions (b).
h? b
Characters
’64,°65 ’65,’66 ’66,’67 ’'64-'67 Fs, Fo Fo,Fio Fi0,F11
Test weight 48 32 23 38 57 17 25
1,000 kernel weight 49 42 46 33 80 57 66
Flour yield 69 68 64 60 73 54 69
Milling score 60 61 54 62 90 46 86
Transfered ash 45 60 52 54 73 49 66
Grain ash 62 32 22 28 58 30 48
Flour ash 22 20 34 21 23 18 36
Crumb color of bread 61 31 56 41 56 22 39
Grain yield —0.2 54 39 22 —0.2 59 40
Grain yield X Sedimentation value 47 76 82 62 51 60 99
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Table 4. Phenotypic and genotypic correlations among several
traits concerned with milling quality.
T D wdma Tlow Miling GGG G Flur Crimb
re weight ash
Test weight 0.64%%*F  0.49%**  (.72%F*%  (0,59%** —(0.56%** —0.56%** —0.00
1,000 kernel weight —0.66 0.17 0.38%**  (0.30%* —(.48*** —Q.51%* 0,03
Flour yield 0.62 —0.03 0.80***  (.78%** —(.12 0.01 —0.25*
Milling score 0.60 —0.10 0.92 0.93%*F* —(0.43*¥** —(0.56*¥** —0.11
Transfered ash 0.45 0.03 0.91 097 —0.15  —0.46%%* —0.14
Grain ash —0.24 0.20 -0.20 —0.30 —0.04 0.54*%*% —0.04
Flour ash —0.35 0.25 —0.48 —0.83 —0.79 0.37 —-0.19
Crumb color 0.33 0.15 0.65 —0.10 —0.08 0.18 0.14
* kk kkk Gignificant at the 5%, 1% and 0.1% level of probability, respectively. Phenotypic

correlations above the diagonal and genotypic correlations below the diagonal.
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Table 5. Best 5 lines of milling quality
o : 1,000 Ao Transs
ross Line Test > Flour Milling Grain Flour Crumb
No. No weight ‘l;zfgﬁi yield score fzxs'ﬁd ash ash color Remark
(=)
I 133 739 32.0 67.5 79.8%¥*  49.5%* 1.73 0.421*’)" 8.9 A
LS 164 771 31.3 67.3 80.5**  49.3** 1.73 0.43** 9.3 A
hii 173 785 30.1 69.0 79.5%* 49.3%* 1.67 0.4? , 9.8 A
hiig 168 764 29.9 67.0 79.0%*  49.0%* 1.73 0.46* 105 A/
s 184 773 31.9 67.5 78.8%* 48.8** 1.70 0.47 9.5 A’
Norin No. 75 768 304 65.0 73.8 44.8 1.76 0.52 10.9
Mean of 5, 750 324 638 739 47 1% 049 100

* %%  Significant at the 5% and 1% level of probability in comparison with Norin No. 75.
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Fig. 1. Correlation between test weight

and milling score.
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Table 6. Selection effect of milling quality.
] Number of best lines
Selection Selection based on data of Selection based on data
Selected characters intensity one generation of two generations
(%) Fs Fo Fio Fu Fg:Fy  Fo'Fpo FiorFun
B3 3 4 o3 3 oz o
1,000 kernel weight 20 0 0 0 0 0 0 0
. 10 1 2 2 1 1 1 0
Grain ash 20 1 1 1 3 1 3 4
. 10 3 3 3 2 4 4 5
Flour yield 20 5 5 5 5 5 5 5
Milling score ég g Z g i g g g
Transfered ash é?) g 3 g g g g g
L, 39 v 7 2a7 CLEEDRVIERI N, BRC NI DI HREE Lo, HERARKOBRBIADOS
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Genetic Parameters and Selection Methods for Milling
Quality in Hard Red Spring Wheat Crosses

Hiroshi Sasakr* and Shun-ichi OsaNar**

Summary

Generally, milling quality is a broad term used to embody the many factors affecting
the milling process. The principal traits are the response of the wheat to conditioning, the
millability or reduction of stocks, and the flour yield. They may be influenced genetically
and/or environmentally. The purpose of this experiment was to analyze this problem and to
investigate a selection method for milling quality in wheat breeding.

The experimental milling was carried out under the standardized procedures using the
Biihler Laboratory Flour Mill. Fifty-four lines from three cross hybrids, namely, Cross I,
Norin No. 35X Hokuei; Cross II, Norin Na. 42X Hokuiku No. 1; and Cross III, Norin No. 75
X Thatcher, were examined from Fg (1964) to Fy (1967). Details have been shown in the
previous papers. Obtained results were summarized as follows;

Significant differences among crosses and among lines in almost all characters except
a few ones were found (Table 1). Percentages of heritability by means of variance analyses
and parent-offspring regressions were estimated, namely, milling score and flour yield, 60-90;
transfered ash, 50-70; 1,000-kernel weight, 30-70; test weight, grain ash, and crumb color of
bread, 20-60; and flour ash, 20-40 respectively.

Mutual genetic relations among flour yield, milling score, and transfered ash were supri-
singly high (Table 4). Genetic correlations between test weight and the three characters
mentioned above were comparatively high, and differences were found among the crosses.

The effect and intensity of selection for milling quality were ascertained. Consequently,
the selection based on the milling score was the most effective; however, the milling test
was too time-consuming in the case of handling numerous lines. The selection based on test
weight was more effective than those based on 1,000-kernel weight and grain ash (Table 6).
As seen from Figure 1, it was obvious that the 2/3 lines of lower grade in test weight show
an undesirable milling score and the 1/3 lines of upper grade seems to be desirable. In this
case, 20% of the desirable lines on milling quality may be discarded. Thus, the number of
lines available for the milling test should be reduced to 1/3 of the whole line materials.

A proposed procedure of selection for milling quality is as follows;

1) Firstly, 1/3 of the whole lines should be selected indirectly, based on the test weight.
2) Afterwards, 10% of the lines should be selected directly, based on the milling score.
By means of the procedures proposed above, selection in a given generation at a time is

effective enough to get desirable lines with a high milling quality.

* Hokkaido Prefectural Kitami Agricultural Experiment Station, Kunneppu, Hokkaido, Japan.

Ibd. (now Rice Crop Division, Hokkaido Central Agricultural Station, Iwamizawa, Hokkaido,
Japan.)
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