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SELECTION EXPERIMENT FOR BREAD BAKING QUALITY
AND YIELD OF HARD RED SPRING WHEAT CROSSES

1. Relations between Several Quality Characteristics
and Bread Quality

Hiroshi Sasakt & Shun-Ichi Osana1
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Table 1 Hybrid populations and planted number of lines
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No. [ 3 Fr Fa Ty Fio Fn
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el | CEACRBRURT x BORUKET, 2o 1 13feshal
, m E;ER

RO ARRRICRT, 2 AR T < AR EEET DL

BETH D, WFhIMEFTUHEIZ L Y Fa~Fs ¥
THEIERER, < ORI O THEEIC X 24
WML AR Lico FoTH x 1 AR 3040, #y
&S RLRET T4 200 iR LR, Fr 4200 /AL
AR, MEEMTEE S OYE, WMWYCIaA iR
Mk, SHCEENRT YR L TR 0K
Ak L7c(Fig. 1)

L BEHIBREILI9644E(F ) ~19674EFy) F T4 o
SERHE Lo MR FIRAEFRME LT 1HAE
KBORAE A PBL L 2o S, RARHE L ) BT R A W:
7, AN A METRTOPIT — 7 2l -
LREIL SHAHAHSIRI L o oo KLY
PR R R L D, 1R 6m?, &L
ek 2 K, BUl QAL SR TEERRTSB-) 2 AL,
Bz [~ eny | ddmz i,

BAGHRAET v » 7 ZEiTfFie oo, |
BEIVCETAMBOGHPEL2 ey 2 2R
bhElB#Er VG, chbibFhb AERE
BEEIZLY, MHRRBIIC. -5 -5 b
SATRAGCER L kgXHER, 79/ 275 7250
g —% MR L, 60%i 100gi=2\~T
R b~ FHIZ LBt 7R b & KBrOg i
M A D2 BB - oo

1. BEfEd > - B SR

19634EF; TR L1 1 #4860/
W, BN T DL 0 Lz D2 Fig. 1
THaho

Fig. 1.

40—[

Frequency distributions of F; lines for
crystalloidal particles of endosperm

_ 7]+ selected lines

30

201

¢
.é%

+ 4
Cross 1 Cross |l

d) indicates a parent variety
4 o0 little; 4+, much; -, vory much,

Number of lines

=

I

+ 4
Cross Jil




FETT T ANASO % v il ¥ I B3R ‘ 23

Fig. 112 kv, BEET 50 T- 028U iMa-u
Lo TR RPN TH D, ] T
+ () H () i (Big) oMiagiz 1 : 2
11 THDHe N TR U <R < IRE O#HS
HiTHhhb b, (HEREEHE O 2B g+
AREICLE G, L LT CLERERN R
PEFMLDMGHTh b FHORMIL X2 L4
gl SCTCHRg l DR TRLAL 5, &
R T H OREN L EME L, M C &
RHTFRIZOWTLL L Fig. 20 kb Th o,

Fig. 2. Frequency distributions of F; lines
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Fig. 4. Bread scores of 54 lines, four-years mean
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Table 2 Analyses of variance for bread scores

Variance
Source of variation d. f.
Commen test Added KBrQ, test

Total 219 7.05 23.37
Years 3 291.67%* 431.33*%*
Lines 54 BV R 49.61%¢

Among groups 3 9.67 18.33

Within cross | i6 18.44%% 10.18

Within cross | 17 57.65%% 51.41%*

Within cross i 18 81.89%% 88.17%*
Error 162 13.68 7.07
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Table 4 Relations between crystalloidal property and bread quality

Year or Crystalloidal General remarks of bread
Generation property A I N];" 5% C | D E total
1963 4+ 1 12 15 2 1 31
F # 10 12 23
i total 2 22 27 2 1 54
+ 2 2 {
1964 4 { 18 13
F, Iz 16 16 2 1 a7
total 2 22 26 3 1 54
4~ 3t 1 1
i+ 1 6 8
Mean R 1 15 il 2 1 a3
i3 1 5 G i2
total 2 22 26 3 ] 54

* N 75 (Control variety Norin No,75) belongs to B group.
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Table 5 Analyses of variance for wheat protein content, sedimentation value and farinogram valorimeter value
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Variance
Source of variation d. f Protein Sedimentation Farinogram

content value valorimeter value

Total 219 0.98 170.18 83.01
Years 3 14, 50k 2846.73%* 1126.53**
Lines o 2.23%* 476, 16%* 228.55%*
Among groups 3 12.2.%F 2828.34%* 1547.64%%
Within cross | 16 2.04%F 95.99 82.34%*
Within cross || 17 0.95%* 397.75%* 192.59%*
WVithin cross Il 18 1.87+% 174.03%* 172.64%*

Error 162 0.31 118.50 16.17
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Fig. 5. Correlation between protein content and bread score
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Table § Phenotypic and genetic correlation coelficients between breid score and wheat protein amtent,

sedimentation value and farinogram valorimeter value

Cross Protein content Sedimentation value ::I: :‘:ﬁ{?ﬂ value
No, rp ‘ TG o P G rp G
Cross | 0.069 | 0.014 0.189 0.168 0.284 0.555
Cross || 0.139 0.016 0.534* 0.576 0.575* 0.839
Cross 1§l 0. GHG#H 0.981 0.636%F 0.711 0. 568* 0.651
Total 0.3 pFe 0.773 V4814 +¢ 0.516 f 0. 40¥* 0.528
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Fig. 6. Corrclation between sedimentation value and bread score
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valorimeter value and bread score
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Table 7 Quality of promissing lines
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Summary

Breeders deal with segregating materials,

often of wide genetic diversity. Numbers of
individual selections are large, but the quantity
of grains for quality test is usually small.
We recognize the urgent need of a single quality
test, which is significantly correlated with
known characteristics essential to bread baking.
The results reported are from research initiated
to determine these associations of crystalloidal
property of endosperm, wheat protein content,
flour sedimentation value, farinogram valori-
meter value, and bread score.

Determinations and evaluations of these
quality characteristics were made mainly by the
method prescribed in the Seventh Edition of
the Cereal Laboratory Methods. However, the
1,000-gram samples of wheat were milled on
Biihler laboratory flour mill after being temp-
ered overnight to 16% moisture, and the 50-gram
mixer was used for Brabender farinograph.

Three cross hybrids, namely,

Cross |. Norin No. 35 x Hokuei

Cross ji. Norin No. 42 x Hoku-Iku No.]

Cross J. Norin No. 75 x Thatcher
were examined as the material. Norin No.35,
Norin No.42, Norin No.75, and Thatcher are
hard red spring wheat varieties, Hokuei is a
soft red winter wheat variety, and Hoku-Iku
No.1 is a soft red spring wheat variety. These
populations were grown by the bulk method
from the F, to the F. generation.

In the F; generation, 600 lines were planted
and the desirable 180 lines of phenotypically
superior type with leaf-rust resistance were
selected. Moreover, the top 87 lines with good
crystalloidal property were selected. These lines
and control variety ‘'Norin No.75'' were planted
in a randomized complete block design with
two replications at Kunneppu and cxamined

during the past four years from the Fy (1964)
to the Fy (1967).

As can be seen from Fig. 1, 2 and 3, dif-
ferences between the hybrid populations in the
mode and the range of variations were remark-
able, The lines with hard flour were found
not always numerously in the Cross [| (hard
spring x hard spring), but the frequency of
such lincs were fairly low in the Cross |
(hard spring x soft winter).

Variation of vitreous kernel in the Cross |||
was smaller than the other crosses. However,
as the percentage of vitreous kernels of the
vast majority of lines in three crosses exceeded
90%. it was not necessary to select the higher
lines, already.

As seen from the Cross | or ||, where dif-
ferences between the parents of protein cont-
ent were large and the parent was a high
protein variety, the range of variations were
spread and transgressive segregations were
found.

Based on the results of analysis of variance
in three crosses during four years, the 54 lines
were classified into 5 groups for bread score,
as shown in Fig.4. Two lines, Kitakei-haru
No.167 and No.170, belong to the A group. They
were derived from the Cross [| and were sig-
nificantly superior to Norin No.75 which be-
longs to the B group. Furthermore, four upper
lines belonging to the B group were derived from
the Cross || and [i[, not from the Cross |.

The crystalloidal property of endosperm is
an unquestionable genetic characteristic, and it
may be undert he monogenic control. The herit-
ability estimated from the progeny test of F,
lines on F; plants, was approximately 50% in
the three crosses. If we had selected the lines
that contained much (4~ i) or very much
(-+) crystalloidal particles through the two
vears, half of these lines would be satisfactory
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for the bread baking quality which exceeded
Norin No.75. Microscopic observations of the
crystalloidal particles are a useful tool for the
individual selection of progeny differing widely
in bread baking quality.

The criterion of selection for purpose of the
bread baking quality exceeding Norin No.75
was established, namely wheat protein content,
15.0% ; sedimentation value, 60ml.; and fari-
nogram valorimeter value, 55. In this case, effect
of selection for sedimentation value and fari-
nogram valorimeter value were approximated
to 50%,. but the effect of selection for protein
content was considerably lower, namely, 35%.

At a glance of the Fig. 5, 6 and 7, positive
correlations were found between bread score
and protein content, sedimentation value, and
farinogram valorimeter value. It was generally
high as a whole, but the differences of genetic
correlations among three crosses were remark-
able (Table 6).

The genetic correlation between sedimentation
value and bread score in the Cross || was very
high, but it was extremely poor in the Cross |
and [I. The genetic correlation coefficients be-
tween sedimentation value and bread score in
the Cross || and [ were 0.576 and 0.711, res-

pectively, but it was low in the Cross |. The
genetic correlation coefficients between fari-
nogram valorimeter value and bread score in
the Cross |, || and || were 0.555, 0.839 and
0.659, respectively, and these coefficients were
rather high. As far as this is concerned, protein
content is not as good a predictor of bread
baking quality as is the sedimentation value and
the farinogram valorimeter value.

In comparing the quantity and quality of
protein as seen from Table 7, the desirable lines
bred from this experiment indicated that the
quantity of protein was sufficient; however, the
quality of protein was inferior to Manitoba
wheat. Selection for high protein content among
lines with the same sedimentation value and
farinogram valorimeter value results in selecting
those with the weaker dough properties.

The highly significant positive correlation,
namely, 0.749%* was obtained between sedimen-
tation value and farinogram valorimeter value
in this experiment. As is well known, sedime-
ntation value has a relatively high heritability
and the small grain samples are needed for the
test. Thus, the sedimentation test scems to be
a very useful tool for the quality evaluation of
early-generation populations.





