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Selection Efficiency for Protein Content and Sedimentation
Value in Progenies of Hybridized Wheat

Hyon Suk Song* and Hong Suk Lee**

ABSTRACT : To investigate selection efficiency for protein content and hardness in a wheat
breeding program, two crosses were made between soft wheat (SW) ‘Chokwang’ and hard wheat
(HW) ‘Lancota’, and between HW ‘Suwon 210" and SW ‘Atlas 66'. F2 progeny lines from the
crosses were separated into 4 groups as HW + high protein (HP), HW 4 low protein' (LP), SW +
HP and SW + LP by measuring protein content and sedimentation value in F4 generation. The
subsequent populations were tested for protein content, sedimentation value, mixogram pattern and
bread quality. HP group selected from F4 again had a higher protein content in F5 generation than
LP group, but there was no significant difference between two groups in F6 generation, In sedimen-
tation value, the significant difference was recognizable only between the groups of HW + HP and.
SW + LP. Plant based investigation in F6 revealed that the distribution pattern for protein con-
tent and sedimentation value shifted from the low to high by the four groups with the order of SW
+ LP, HW + LP, SW + HP, HW + HP. Such a trend was most noticeable in the progenies of
the cross between ‘Suwon 210" and ‘Atlas 66’. Mixogram pattern that shows flour characteristics
differed greatly among the groups, indicating a high selection efficiency for the traits. Bread vol-
ume in F6 of HW + HP was found to be higher than that of SW + LP, only from the cross be-
tween ‘Suwon 210’ and ‘Atlas 66’.
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Table 1. Quality characteristics of crossed var-

ieties.
: Protein Sedimentation P.K value
Variet : Remark
Y (%) value(cc)  (min) d
Chokwang 8.9 20 35 Soft
Lancota 11.2 68 118 Hard
Suwon 210 11.3 40 96 Hard
Atlas 66 14.4 53 71 Soft
Parent 1 Random Selection
(300 plants)
x—» Fi—» F—»> i Fi-
b Green Field Field
arent 2 | House spot seeding Bulk
Selection
Fs Fs
Field Field
Bulk Bulk

Fig. 1. Generation procedure after crossing.
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Table 3. The mean of protein content and sedi-
mentation value with the bulks,

Protein content  Sedimentation
Group value
(%) (cc)
Fs FG FS Fﬁ
Chokwang x Lancota
High protein, Hard 11.9 96 480 495
High protein, Soft 12.1 9.7 425 449
Low protein, Hard 11.2 9.0 42.0 437
Low protein, Soft 10.8 8.3 36.0 420
Suwon 210 x Atlas 66
High protein, Hard 134 105 545 5338
High protein, Soft 131 106 440 505
Low protein, Hard 12.1 9.7 485 491
Low protein, Soft 123 100 445 46.0

Table 2. Variation of protein content and sedimentation value of parent varieties under different

Crop years,

1st year 2nd year 3rd year 4th year 5th year Mean
Varieties Protein Protein  Sed.  Protein Sed. Protein Sed. Protein Sed. Protein  Sed.
content content value content value content value content value content value
(%) (%) (cc) (%) (cc) (%) (cc) (%) (cc) (%) (cc)
Chokwang  11.6 10.3 35.5 11.6 26.0 11.1 35.0 9.2 37.5 10.8 33.5
Lancota 13.3 13.4 49.5 12.3 29.0 11.8 50.0 9.3 48.5 12.0 44.3
Suwon 210 15.2 13.2 47.0 14.8 32.5 14.3 57.0 10.5 61.5 13.6 49.5
Atlas 66 13.8 14.9 42.0 13.2 29.5 12.9 38.0 9.7 45.5 12.9 38.8

* Sed. : Sedimentation



Table 4. Correlations among generations for
protein content,

Cross combinations Fa Fs
Chokwang x Lancota Fs 0.3654

Fe 0.1654 0.3979
Suwon 210 x Atlas 66 Fs 0.6236**

Fe 0.4363* 0.2704
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protein soft wheat and H H is high pro-
tein hard wheat.

Fig. 2.

Table 5. Correlations among generations for
sedimentation value,

Cross combinations Fa Fs
Chokwang x Lancota Fs 0.7354*

Fe 0.6439**  0.6593**
Suwon 210 x Atlas 66 Fs 0.6612**

Fe 0.2646 0.4842**
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lines classified into groups in Fa gener-

ation by their protein content and sedi-

mentation value: the groups L.S

represents low protein, soft wheat
- while H.H is high protein hard wheat.

in mixogram pattern by
‘Lancota’, and Fs

Fig. 4. Variation
‘Chokwang’ and
progenies resulted from the cross be-
tween two cultivars; L.S=Low protein’

Soft, H.S=High protein Soft, L.
H=Low protein Hard, .H=High pro-
tein Hard wheat.
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progenies resulted from the cross be-
tween two cultivars; L. S=Low protein
Soft, H.S=High protein Soft, H.
H=High protein Hard wheat.



Table 6. Loaf volume and specific loaf volume of Chokwang x Lancota and Suwon 210 x Atlas 66

progenies in Fs generation,

Chokwang(P1) x Lancota(P:)

Suwon 210(P) x Atlas 66(P2)

Group Loaf volume Specific Loaf volume Loaf volume Specific Loaf volume
(ce) (cc /gr) {cc) (cc/gr)

P 563 3.6 890 55
P2 705 44 685 4.2
High protein 575 3.6 670 4.2
Hard 675 4.1 820 5.1
625 3.7 775 4.8
590 3.8 710 4.5
620 3.9 740 4.6
mean 617 3.8 743 4.6
SD 34 0.2 52 0.3
Low protein 570 3.7 625 4.2
Soft 550 34 585 3.6
640 4.1 565 3.6
505 3.3 590 3.8
565 3.6 625 4.1
mean 566 3.6 598 3.8
SD 44 0.3 24 0.3

* SD: Standard deviation

mixogram FHEE o] BEE LS KE 21059 &
Hole £EE UG BEH ®E GroupdA,
Mixogram 4 #E ZE¢! Atlas 663 H]&
Fot siwk g2 Atlas 669 Hls] ]3] Ho
Ach 2831 &m&A BE Groupd K&ER &®H
Groupzte] W R ajo] gkt 24 A1} Fog0]
EET N |

o83k A= LMK T} AR H= A
2 2 Heynes? ©] F3 1} F¢ #4021 9] Mixog-
ram 24]0] % oA 9 iR I} =&
E & A9 3 H3 Lofgren®® o] Y
) 7} B o %Rl A Mixogram 2 #H
] FRgol A BEE Y rER Y] ™) AT
B e} g Aol A h

=X mlo

=

S
r-?L

i

L]

3}

T«

ML @HEEAA b 28 REERS &O
He B3 HS BE X2 2w ME
fRol A 2] sEiRk BERE B U] 935+ B3 x Lanc-

ota, /KJE 2108 x Atlas 669 F &9 #RAS
#HR3 ZHEESE, RBE, Mixogram pat-
tern, 8w S A=A

1. F4 #Ro A e 5&a £H EaHES
RZEA HEE vl F5 ol = F2
AA HL S BPOLF6 M= f94
zZtol & BolA] &t

LREs &5&8 BHE Group® HREH &E
GroupZtoll A5t Z}e]7} QG 5 o),

F6 A M2 F3ste] EHESES
WREE 49 49, 2XY992 KEL &%
T, RESD WE, S&A ®H =550 HY
Group?] €42 EH'Y 8 ¥ wBE} =
< %07 olFHgon ojg AT KE
210%% x Atlas 66 #A 1A o & a3l oh

. HUZER ukEel #4E UEldlE= Mixogram
pattern 2 ZF 4% GroupE 2 1LHF9 FiEE
2o RO HRE B T AAh

F6 ﬂ’rﬁgl v BdE-2, JKIR 210%% x Atlas
66 Mo HEA HE Group°] BRED &Y
Group°ﬂ vz o} Rurt & Roez JeRg



4 3

S} B x Lancota #4-& f9
€ HolA Ut

Aol

fr

51 B X ®

. AACC. 1983. Approved methods of the
American association of cereal chemists.
54—40. 56~61.

. Borghi B., G. Boggini and L. Corino.
1975. Breeding for quality in common
wheat. I. Early selection in F2 and F3
generations, Cereal research commumi-
cations, 3:205~214.

. e, ek, 1986, /229l Mixogram 4%
ol vXe BES ¥ cHYNY} =F
#. 9(2) :625~633.

.28, 23A, slYR, A8
RE Y EBE 2 B34F
=8k3] A, 18(1):31~37.

. Feillet Pierre. 1980. Wheat proteins evalu-

4. 1986, /NEE
wol. 24 E

ation and measurement of wheat quality.
In Cereals for food and beverages. p.p.
183~200.

. Hari Har Ram and J. P. Srivastava. 1975.
Gene effects for sedimentation value in 15
wheat

(Triticum aestivum L.) crosses.

Cereal research communications. 3:61~
68.

. Heyne,E. G. and Karl F, Finney 1965. F2
progeny test for studying agronomic and
quality characteristics in hard red winter
wheats. Crop Sci. 5:129~133.

. TAE, 4, o] 1975, BWAM. 0|
FANY I A

. Johnson V. A, P. J. Mattern and K. P.
Vogel. 1975. Cultural, genetic and other

10.

1L

12.

13.

14.

15.

16.

factors affecting quality of wheat.
Bread:127~140.

Johnson V. A, J. W. Schmidt, P. ]J.
Mattern, and A, Haunold. 1963. Agronomic
and quality characteristics of high protein
F2 derived families from a soft red
winter-hard red winter wheat cross. Crop
Sci, 3:7~11.

Johnson V. A.,, J. W. Schmidt, P. ].
Mattern. 1968. Cereal breeding for better
protein impact. Econ, Botany. 2:16~25.

A, #A&EF, 3Y=E, 59, AFA.
1984, =41 2 o Mixogram#§ kot s &
el BA. FTHEAEIHA. 16(2)
1223~227.

Lofgren, J. R.,K. F. Finney,E. G. Heyne,
L. C. Bolte, R. C. Hoseney, and M. D,
Shogren. 1968. Heritability estimates of
protein content and certain quality and

agronomic properties in bread wheats

(Triticum  aestivum L.). Crop Sci
8:563~567.
Sagi F., Z, Baravas and S. Pongor. 1980.

Evaluation of winter wheat lines for pro-
tein, lysine quality and yield. Cereal Re-
search Communications. 8:385~391.
%8¢, 1981. /hEEe] HAE, Lysine £ 8,
TEEE 2 NRA of o g &8 247 R %R
o #3 A 3 &9 =% A5y
:43~80. v

Stuber, C. W.,, V. A. Johnson and J. W,
Schmidt. 1962. Grain protein content and
its relationship to other plant and seed
characters in the parents and progeny of a
cross of Thtiecum L. 1962. Crop Sci.

2:506~508.



