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Abstract: In this study, high protein content materials D95-753-754, Kefu 9807-2, Heisheng 101 and Kefu 05-1480 were
used as parents and made staged polymerization hybridization and pedigree selection. We firstly chose yield and agronomic
traits as the main index priority to merit in the field, then protein content as indexes for quadratic optimal choice indoors a-
gain, final election of stable strain was conducted in Fy generation. We selected the middle matreials which had high-yield,
good agronomic traits high protein content among them, and hybridized with other parents after an appraisal of selected strains.
Three rounds of hybridization, selection and identification were conducted mainly: In the first round of the Kejiao 88513-2
(@) xD95 -753-754 ( &) we bred Kejiao 20-6588 which overcame the disadvantages of the female parent which had the
traits of green seed, branchs, lodging and so on. The growth days of Kejiao 20-6588 was 14 d earlier than D95 - 753-754 | its
100-seed weight was increased by 3. 5 g and its plant height reduced 25 cm comparing with the male parent. lts protein content
was 44.2% , but the yield decreased by 23.21% than contrast varieties of Beifeng 9. In the second round of the Kefu 9807-
2( 9 ) x Kejiao 20-6588( & ) we bred Kejiao 07-5701, the protein content of which was 45.2% . Tis 100-seed weight was
4.7 g higher than the male parent, but the yield decreased by 11. 7% than contrast varieties of Beifeng 9. In the third round
of the first hybridized combination of Heisheng 101( @ ) x Kejiao 07-5071( & ) we bred Kejiaol1-1615, which protein con-
tent was 46. 5%. Its 100-seed weight was 19 g, the average yield of two years decreased by 6. 29% than varieties of Fengshou
25. The growth days of Kejiao 11-1615 was 116 d (in Keshan, the third accumulated temperature zone in Heilongjiang prov-
ince). In the third round of the second hybridized combination of Kefu 05-1480( @ ) x Kejiao 07-5071( & ) we bred Ke-
jiaol1-11669, the protein content of which was 44.5% . Its 100-seed weight was 20 g, the average yield decreased by
10.95% than contrast varieties of Heihe 43. The growth days of Kejiaol 1-1669 was 105 d (in Keshan, the third accumulated
temperature zone in Heilongjiang province ). During three rounds of improvement, the high protein germplasm was polymerized
and the collaborative optimization of protein content, early-mature, 100-seed weight yield and other agronomic traits was con-
ducted at the same time. In every rounds, protein content of the bred strains was increased in comparison with the one parent
or two parents of it and the yield gap with the main variety cultivated in adapting area was narrowed. The breeding utilization
value of new germplasm Kejiaol1-1615 and Kjiaol1-1669 bred was improved. In the process of breeding, by use of materials
from different breeding methods and sustainable use of the middle materials improved each rounds, protein genes from different
parents was polymerizated and the ransgressive inheritance was achieved with gene additive effect. The high protein breeding
and selection strategy was innovated.
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Fig. 1 Breeding process of improvement in protein content and agronomic traits
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Table 1 Main agronomic traits of high-protein line Kejiao 20-6588 and its parents
(R ) ZE3eIME APRIEIE e EE HEA Mmoo AEFHE ERE AR EARSE
Varieties Growth Seed L d(' Branch  Pubescence Plant Growth 100-seed Seed number  Protein
odging
(lines) habit color gne number color height /em  days /d ~ weight /g per plant  content /%
AT R
7885132 - e
Sub-inde 0 WK Grey 80 110 18.2 78 40.2
Ke 88513-2( 9 ) . Yellow
terminate
ToIR 4
D95-753-754( &) f #* 2 3 ## Brown 115 128 7.5 120 47.2
Infinite Green
AT PR
48 206588 N # A
Sub-inde 0 WK Grey 90 114 11.0 101 44.2
Kejiao 20-6588 ) Yellow
terminate

2.2 ETRURER

MR 2 Al LI H 5058 07-5701 8 1 it 3% 40
45.2% ,Hid T XGE X 0] BRI O BUR ISR RC R
T, P £ P A 0 i DAL SR A A4 2R E )
VRSl A2 F H BRI o T X8 Z 8], 2 DR

2SR fe FORTE S T A2 1 1
RS TAOAHETS T 4.7 A 4040, 22 7 AR 0
S, HBRORLHCH 16 T B, H A AR S5 20-
6588 Wi T 21 A, RS SRR

K2 BSEEMARX 075701 REFRAPEZRZMHEIK(2008)

Table 2 Main agronomic traits of high-protein line Kejiao 07-5701 and its parents

(R ) ZE3eIME APRIEIE e STEE HEBEMO MR AFEHE ARE RHERRE BARS R
Varieties Growth Seed Lod (_ Branch  Pubescence Plant Growth 100-seed Seed number  Protein
odgin
(lines) habit color ene number color height/cm  days /d weight/g  per plant  content/ %
WA R
T4 9807-2 #
Sub-inde 0 JK Geey 90 118 20.5 75 43.1
Kefu9807-2( 2 ) . Yellow
terminate
AR
FE3E 20-6588 #
Sub-inde 0 JK Grey 95 114 11.5 101 44.2
Kejiao20-6588( & ) . Yellow
terminate
WA BR
7538 07-5701 T
Sub-inde 0 0 K Grey 90 116 16.2 80 45.2
Kejiao07-5701 Yellow

terminate
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Table 3 Main agronomic traits of high-protein line Kejiao 11-1615 and its parents

A (R) 453 FPRIBIE o B HEA Mw O EFHH ERE R BAESE
Vi
Varieties Growth Seed iL dei Branch ~ Pubescence  Plant Growth 100-seed Seed number  Protein
odgin
(lines) habit color gne number color height/em  days /d ~ weight/g  per plant  content/%
AT ER
M 101 i
Sub-inde 0 0 X Grey 85 120 20.5 80 44.5
Heisheng 101( @) . Yellow
terminate
AT R
38 07-5701 N #
Sub-inde 0 0 K Grey 90 114 16.2 91 45.2
Kejiao 07-5701( & ) 4 Yellow
terminate
WA FR
H3E11-1615 e
Sub-inde 0 0 K Grey 86 116 19. 1 82 46.5
Kejiao 11-1615 ) Yellow
terminate

Hdig o 2011 F1 2013 4R 9 F-1fE
Values in the table are the average of 2011 and 2013.
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Table 4 Main agronomic traits of Kejiao 11-1669 and its parents

mAh (&) M AR e SEE HEA MR ATHE ERE O RHREH EARS R
pil
Varieties Growth Seed iL dei Branch  Pubescence Plant Growth 100-seed Seed number  Protein
odgin
(lines) habit color gine number color height/em  days /d =~ weight/g  per plant  content/%
. AR
T4 05-1480 i
Sub-inde 0 0 K Grey 75 107 24.5 65 42.6
Kefu 05-1480( @) . Yellow
terminate
TEAZ 075701 AR H
32 07- H
Sub-inde 0 0 K Grey 90 114 18.2 91 45.2
Kejiao 07-5701( &) . Yellow
terminate
AT
F48 11-1669 N #
Sub-inde 0 0 WK Grey 78 105 20.2 72 44.5
Kejiao 11-1669 ) Yellow
terminate

Hdii o 2011 A12013 4FH9-FH(H
Values in the table are the average of 2011 and 2013.
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Table 5 Yield comparison of lines bred in different stages with control varieties

L

JUE
=) Y R R
il (F) Yield/kg+hm ~2 D R
Varieties AEA)y Year Reduction of
(Tines) I " I T vield /%
Average
FEAZ 20-6588
2001 1684. 5 1777.5 1809.0 1756.5 -23.21
Kejiao 20-6588
b7 9 5 Beifeng 9 2001 2223.0 2356.5 2284.5 2287.5 -
TL3L 075701
2008 1954.5 1816.5 2004.0 1924.5 -11.70
Kejiao 07-5701
4t 9 5 Beifeng 9 2008 2283.0 1882.5 2374.5 2179.5 -
T3g 11-1615
2012 2436.0 2419.5 2446.5 2434.5 -5.70
Kejiao 11-1615
EI 25 Fengshou 25 2012 2586. 0 2541.0 2616.0 2581.5 -
FE32 11-1615
2013 2560. 5 2524.5 2596. 5 2560. 5 -6.89
Kejiao 11-1615
it 25 Fengshou 25 2013 2727.0 2784.0 2739.0 2749.5 -
FEAE 11-1669
2012 2374.5 2271.0 2139.0 2260. 5 -9.78
Kejiao 11-1669
Ay 43 Heihe 43 2012 2440. 5 2524.5 2553.0 2506. 5 -
738 11-1669
2013 2404.5 2388.0 2326.5 2373.0 -12.12
Kejiao 11-1669
BRIl 43 Heihe 43 2013 2724.0 2662. 5 2712.0 2700. 0 -
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