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Table 1 SSR primer name and sequence

EIE7E 2% I S O 5]

Primer name Sites

Sequence

3BS 5" AGCGCTCGAAAAGTCAG 3'
5" GGCAGGTCCAACTCCAG 3'

Xbarc133

Xgwm493 3BS 5 TTCCCATAACTAAAACCGCG 3’
5" GGAACATCATTTCTGGACTTTG 3’
Xgwmb533 3BS 5" AAGGCGAATCAAACGGAATA 3’
5" GTTGCTTTAGGGGAAAAGCC 3’

(D /NFE M F DNA $2HBCR ] CTAB (21
Aldtich 2§ 1993) Jf ol ik

/N 22 W Jin e 2 A R 5 L A 1.5 mL
BT (0. 1~0.5 ZIBEE BRI A])

@fnA 700 L 65 C iy DNA $# B . i
AEAMKBEEZREZRAYA)E LT 65 C
TRV AR TR K YA 60 min, 45 JE /K 18 5 ) K B
O B EUEJLIR (B 15 min #1900, ff 56
SEAT s

QBB L A 700 pL 24:1(V/V) -
FATER L AEEIR T 12 000 remin’ .0 15 min;

O EIHWH 27— A B0 Ak
Fm-A 05 W o 8 1k, B8 JLIRIE &1
51,12 000 remin' B> 15 min;

OWLEWHRBES - ELETE. M
50 pL RNase(10 mg-mL") E | T il & 30 min;

@A AR 1) SN EE(—20 C) LA
—20 CUKFHERE 20~30 min; (EE MA LG
A Z R AR 208, B 1L DTVE 47 1) DNA #3305

@OW T VE L MR DNA #k L A 5 — A4
B

@M TC/K L BEVEYS 1 R VAL BR S N, e Je
FH 70 %0 0AE VR 1 K

QOfE & TR LT, 5 AG&EKEN
ddH, O %5 fi# DNA, fF 58 2% # f5 —20 Coksa
TRAE

(2)PCR ¥4 5 g Pk Al

PCR ¥4 Je b R H 15 pL W& % : 30 ng
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A& DNAL L5 pmol« L' 519 (L 4E FF51 9 AR
We51#¥),2.5 pmol+ L' ANTP,1. 5 pL 10X buff-
er,1 U Taq M, HEAKANE 15 pl,

PCR & i 7€ T-Gradient #f 17, ¥ 3 & 14 h
95 CHIZEM: 5 min, #F APEH: 94 CAEM: 30 s;
A5~49 CHEM: 30 s GE JCR AR A [/ 5| 40 i B
A 572 CHEAR 30 s;fEFF 35 RIS HE 72 C E fif
5 min, B F 4 CTFRFF.

(3) B, kG

il 6 0 11 2R TR I Ik Fi A 2 0 e » Pl vk
10~15 min; &4 SSR & N f&R R 1 2 pL ik
e, Loading Buffer(f£ PCR #z ), & T PCR
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(4) Y R 5
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30 s, BT WP B 15 min £ 4,35 /KIE %
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(5) F:H MGt
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2 s R A LIRS 0,
1.2.2 @K%t SRHBPLHES 7.3 Ik
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Table 2 Classification standard of scab
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2% Grade 2 Performance
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Fig. 1 Genealogy of wheat variety Kechun 5
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Table 3 Classification standard for 3
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. - - o~ pll] R
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Table 4 Resistance identification results of scab

of backcross introgression lines in Keshan Branch

backcross introduced lines in Plant Protection

x5 OAXSARERRTIERIMFRR
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Table 5

Institute of Heilongjiang Academy of

Identification results of scab of

Agricultural Sciences

X 52 WIETR AL BURE T % WG PUmR R
No. Disease Resistant No. Disease Resistant
index type index type
1 50. 00 IR S 36 62.50 TR S
2 60. 00 IR S 37 55. 00 JEIR S
3 20. 00 ek MR 38 75. 00 1 HS
4 60. 00 TR S 39 45,00 1 MS
5 80. 00 =0 HS 40 60. 00 B S
6 45. 00 sk MS 41 30. 00 g MS
7 18.75 it MR 42 70.00 R S
8 55.00 R S 43 70.00  EHF S
9 30.00 & MS 44 30.00 iR MS
10 15.00 w4 MR 45  20.00 HH; MR
11 25.00 g MR 46  30.00 MS
12 25.00 g MR 47  50.00 A MS
13 37.50 & MS 48 50.00 MS
14 65.00  J&UKH S 49 80.00 ke HS
15 55.00  J&UR S 50  45.00  Hj MS
16 50.00 & MS 51 25.00  HiH MR
17 25.00 4 MR 52 70.00  JEURK S
18 25.00 4y MR 53 20.00 iz MR
19 30.00 MS 54 55,00  JEUR S
20 25.00 ek MR 55 40. 00 i MS
21 45,00 R MS 56 35.00 i MS
22 40. 00 e MS 57 60. 00 JEIR S
23 55.00  JBIR S 58 70. 00 IR S
24 55. 00 JEIR S 59 35. 00 i MS
25 60. 00 JEIR S 60 35. 00 i J MS
26 85.00 @& HS 61 35.00 HE  MS
27 70.00  JER S 62  45.00  Hj MS
28 15,00 it MR 63  50.00 H® MS
29 70.00  JER S 64  50.00 U MS
30 30.00 g MS 65 45.00 HUE MS
31 30,00 U MS 66 60.00 UK S

7

32 50. 00 r Rk MS 67 20. 00 it MR

&

7

33 70. 00 IR S 68 45.00 i MS

3

34 50. 00 Hp & MS 69 65. 00 I S
IR S 70 45.00 R MS

g

w
(51
o
=}
(=l
(=)
5

¥ H R FEHE  F5 # R DI
No. Name Scab level  No. Name Scab level
1 7 BC-1 3 36 7 BC-36 4
2 W BC-2 4 37 5 BC-37 4
3 5 BC-3 3 38 7 BC-38 4
4 7 BC-4 4 39 7 BC-39 4
5 5 BC-5 4 40 ¥ BC-40 4
6 7 BC-6 4 41 W BC-41 4
7 7 BC-7 2 42 w BC-42 4
8 W BC-8 4 43 i, BC-43 4
9 7 BC-9 3 44 7 BC-44 4
10 7 BC-10 2 45 v BC-45 4
11 55 BC-11 4 46 i BC-46 4
12 7 BC-12 3 47 7 BC-47 4
13  BC-13 4 48 i BC-48 4
14 7 BC-14 4 49 7 BC-49 4
15 7 BC-15 4 50 7 BC-50 4
16 i BC-16 4 51 i BC-51 4
17 7 BC-17 3 52 7 BC-52 4
18 7 BC-18 3 53 7 BC-53 4
19 % BC-19 1 54 3 BC-54 1
20 7 BC-20 3 55 7 BC-55 4
21  BC-21 4 56 75, BC-56 4
22 7 BC-22 4 57 7 BC-57 4
23 7 BC-23 4 58 7 BC-58 4
24 . BC-24 4 59 7 BC-59 4
25 B BC-25 4 60 i, BC-60 4
26 W BC-26 4 61 i BC-61 4
27 w BC-27 4 62 7 BC-62 4
28 ¥ BC-28 3 63 3L BC-63 4
29 W BC-29 4 64 i, BC-64 4
30 i BC-30 4 65 v BC-65 4
31 % BC-31 4 66 % BC-66 4
32 5 BC-32 4 67 5 BC-67 4
33 7 BC-33 4 68 i BC-68 4
34 ¥ BC-34 4 69 % BC-69 4
35 5 BC-35 4 70 5 BC-70 4
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2.2.2 MAFANRERRRRZEHTHERA FI 8K 2 95 18 46 B0 0~ 25. 0%, - 35 95 1% 45 2
KA K6 P LIAEM . T Be AR 4 40, SEilisrBe p R T R [0 58 S AR
KN TR B 0~ 66. 7060, P E I8 B MR B AR RO R R O L = SR BT T R
20. 824 L= MBI FLAR B IR B0~ BT R A RAREREE T s
35. 0% V- B0 1% 5 B 16, 106, B di KAk 3
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Table 6 Disease index and resistance of natural diseases in different environments

il = LA F AR gl h= LA KA
Keshan Jiusan Labudalin Keshan Jiusan Labudalin

X5 X5

No FWIREL e RUREC g WWREC g ono MR IR REREC

Discase Discase Discase Disease Disease Disease
index/ % Resistance index/ % Resistance index/ % Resistance index/ % Resistance index/ % Resistance index/ % Resistance

1 5.0 eIk 10.0 B 0 g 36 3.2 & 30.0 & 20.0 Gk
2 5.0 IRl 10.0 bR 0 ikl 37 25.0 i 28.1 L 0 HgE
3 5.0 £k 25.0 frdi 0 i 38 20,0 i 25.0 CEE 0 gl
4 15.0 Lk 20.0 Gk 0 g 39 5.0 SRt 0 g 0 g
5 25.0 CiET 5.0 BN 0 g 40 31.2 e 15.0 i 0 o fE
6 33.3 R 25.0 LT 15.0 drdi 41 15,0 LT 10.0 EIR ) 0 o fls
7 0 g 0 Bk 0 B JiE 42 5.0 Hi 5.0 i 0 Bt
8 42.8 gk 29.2 gk 25.0 Ciki 43 0 ks 10.0 N 0 ks
9 25.0 LT 10.0 EIRL} 0 s 44 25.0 LT 35.0 CR 5.0 IR}
10 5.0 Ein 5.0 £k 0 s 45 62.5 B 35.0 Cil 10.0 Bl
11 28.6 i 20.0 Gk 10.0 EiR 1 46 0 e 20,0 i 0 s
12 25.0 i 0 g 5.0 IR 47 31.2 g 25.0 i 0 By
13 28.1 Rk 27.5 Rk 5.0 £k 48 5.0 Bk 5.0 Bk 0 st
14 29.2 & 25.0 Gk 0 i 49 10.0 SR 0 g 0 f g
15 25.0 i 25.0 CEETA 0 kel 50 50.0 EURY 15.0 i 0 B
16 25.0 frdi 15.0 Frdi 0 s 51 15.0 GiE 25.0 i 0 o giE
17 36,4 g 20.0 Lk 0 g 52 15.0 g 10.0 Hi% 0 g
18 25.0 Fiig 15.0 CEETA 0 g 53 25.0 i 5.0 EIRT] 0 ik
19 27.5 K 5.0 Ei%) 0 iR 54 29.2 g 25.0 GEET 0 iR
20 45,8 g 30.0 g 25.0 LRk 55 10.0 UK 5.0 Hi% 0 HupE
21 66.7 I 35.0 gk 20.0 Ciki 56 5.0 U 10.0 N 0 ks
22 13.8 K 25.0 Frdi 10.0 U 57 0 g 5.0 EiR] 0 g
23 5.0 £k 10.0 N 0 s 58 20.0 LT 20.0 LT 10.0 B
24 0 HuE 10.0 EiR 0 iR 59 10.0 SRt 15.0 i 0 g
25 15.0 i 30.0 K 0 g 60 10.0 P 10.0 BRI 0 By
26 29.2 U 10,0 B 0 o 61 0 ol 5.0 IR 0 o
27 31.2 K 25.0 L3k 10.0 iR 62 5.0 k] 5.0 B 0 o
28 35.0 K 5.0 BRI 0 s 63 20.0 i 0 H g 0 o E
29 31.2 e 15.0 LT 15.0 didi 64 10,0 Bk 15.0 Fiig 10.0 IRl
30 30.0 g 20.0 Gk 0 g 65 10.0 UK 25.0 i 0 Ho g
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RAEFA - EHBEAR 2 A& = R % #H % 2 3y
gxR6
Al = RN Ll = DR
Keshan Jiusan Labudalin Keshan Jiusan Labudalin
X X 5
AR R i fis 46 . 9 fi5 46 . 95 15 16 B N 95 185 16 N 95 15 1
No, MMHE R DR g Noo R gy R 2 R
Disease Resi Disease Resi Disease Resi Disease Resi Disease Resi Disease Resi
sistance s1sta sista sista sistanc sistanc
index/% esistance indexr,’% esistance indexr/’% esistance index/% esistance index/% esistance indexr,/'% esistance
31 29.2 rh & 25.0 Gk 0 g 66 32.5 rhR& 15.0 i 25.0 gk
32 25.0 FHi 5.0 iR 0 o giE 67 10.0 PR 5.0 EiR ] 0 o fiE
33 0.0 o g% 15.0 Lk 0 Hu s 68 5.0 B 20.0 HRET 0 HuiE
34 25.0 LRk 10.0 iRl 20.0 i 69 28. 1 rh 35.0 rh gk 25.0 i
35 37.5 rh & 20.0 Gk 30.0 g 70 20. 0 GRET 30. 0 rh Rk 10.0 R

IREEI A T B R R R Ry /N A IF AR T
F i 20 N 7 AN RIS X AR SRR
6 J /N TF AR W B K d 5 1L 53 g 3K 0 R L =4
SRR A 2] 124, 4 F1 113, 6 mm, Hi7 45 KAk 2
A 22.6 mm, 5 11153 B 1256 i R0 L = R B T

S 2 98 % Ry 20. 48 Fi 19, 70 C L R A K AR
6 ASFHIRE R 17,30 C, VLB 8 1L 4 B ik 56 3t
AL =4 R BHE BT 09 B 58 A R T 25 80 &k A= 4
AR R 7 () IR 35 A I F IR s R 2

®7 AEAREMRSEZEN
Table 7 Meteorological conditions in different test areas
T 56 Hh K%M 4 H 5H 6H 7H 8 H
Test sites Meteorological conditions April May June July August
il SR/ C 5.53 11.76 20. 48 22.55 21. 44
Keshan H WA /mm 9.6 71.4 124.4 78.5 108. 8
A B %/ h 191.2 182.5 182.6 218. 2 122.5
= SR/ C 5.00 11.50 19.70 21.70 20. 40
Jiusan S FEK R /mm 8.0 36.0 113.6 72.9 75.7
H R HF %L/ h 209. 0 201. 7 219.3 237.1 179.1
FLAR KA FHRE/C 2. 80 11. 20 17. 30 21. 50 19. 20
Labudalin H WK /mm 16.7 26.2 22.6 58.5 123.4
1 B %/ h 219.0 248.5 250. 6 294.5 204.0

3 #whHitie

/INFE [ AZ 5 A % (Introgression lines, ILs) ##
A B 37 SRy /0N 22 B RN 5 Ao 1) A 40 5 o S
POE T RAF R R . 8 2k IRl A2 ST /N
% s FEMR R B R L A A 42 (0] 238 A 5 D B[] i
TR B D ARCEAR Y ik i B (EBED o 8HEBR
T AL s ASE R0 T, Bk 5 br
Ptk QTL/ 3 B, 47 35 PRUOKS 41 22 07 5 va B i 2
MO . AR AE 70 43 7158 5 A R MR
P 3 Y 2R B e e M K P Ak B rh e BL B A R
20y, A TEPUARE N E B SR A BT B AL BT U
SR p e

B R BT B R AR R L B 2 BB
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e [N R 2 ) R AT 0B 4 o T R IR ) R B R
PR3 2 [ g = WS B X I S R L B2 BB A ROR
AREE R DUE 28 B pl T B R R IR RS T
TR BRI EE A b A, B 15 R A 1 P O B
28 S AR B I B0 25 S L R R B A R L LA R
(7] — A4 i il DX [ 1A JE2 [ 0% o T PPA 445
AR—F ARG A2 AR AE T L 43 B i
WM IREE T A AR K B O L= SR L
JIR SR BT o N ST R AT KRR I 30 858 R o i,
TR R N /N AT AR 6 A Y B K R 2
T .

S % Uk
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Application of Molecular Assisted Breeding in Germplasm
Innovation Against Fusarium Head Blight

CHE Jing-yu, SHAO Li-gang. LI Chang-hui, MA Yong. ZHANG Qi-chang, LIU Ning-tao,
TIAN Chao, YIN Xue-wei
(Keshan Branch of Heilongjiang Academy of Agricultural Sciences, Qigihar 161000, China)

Abstract : In recent years,scab has spread to most of North America and Europe and become a worldwide wheat
disease. In the middle and lower reaches of the Yangtze river in China, the winter wheat area in south China and
the spring wheat area in northeast China.the damage of wheat scab is serious. In order to promote the heavy re-
sistance breeding of wheat,for feeling wheat varieties LLongmai33 receptor parent (recurrent parent),to resist
the wheat varieties Kechun No. 5 as the donor parent, using chain of SSR molecular markers closely with heavy
Xgwmb33,Xgwm493 auxiliary selection,combining with the field selection method to build 70 backcross intro-
gression lines colony,and their resistance to scab was identified under different ecological conditions. The re-
sults showed that through single floret injection inoculation, two of the 70 backcross introgression lines materi-
als with medium resistance to scab were screened out. The backcross introgression lines was more severe in the
experimental site of Keshan Branch of Heilongjiang Academy of Agricultural Sciences, followed by the environ-
ment of the scientific research institute of Jiusan administration bureau,and less severe in the environment of
Labudalin farm in Inner Mongolia. The main influencing factors were precipitation and average temperature in
June during the flowering period of wheat.

Keywords : Molecular assisted breeding; wheat scab;germplasm innovation
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Hybrid Combinations Grey System Application in High
Yield Breeding of Maize

LENG Jing-wen,SHANG Yun-cheng, GONG Shi-hang, LIU Ting-ting, WANG Hui,LIU Wei
(Baicheng Academy of Agricultural Science,Baicheng 137000, China)

Abstract; In order to evaluate the hybrid combination of maize reasonably,in this paper,the grey system theory
and method were used to evaluate 20 maize hybrid combinations. The results showed that when high yield was
the breeding goal, the combination could be divided into three levels, for breeding objectives, high yield divided
into 3,15(Dan 1324 X Y1 7-2),14(Dan 1324 X Y1 7-2),3(S0073 X Dan 340), 18 (S0073 X 5003),8(Yi 7-2 X
S0073),13(5003 X S0073),11(Yi 7-2 X Dan 1324) this seven combination comprehensive characteristic, was
named grade 1 combination; 2 (Dan 340X S0073),5(5003 DanX 340),12(S0073 X Dan1324),6 (5003 X Yi 7-
2),7(Dan 340 X Dan 1324),19(Yi 7-2X Dan 340) 6 combination to perform well, was rated grade 2 combina-
tion; The rest of the seven combination to behave,a category three combination commonly. According to the
results calculated.should differentiate between the three combination, should expand next year combined, culti-
vate planting level in the secondary portfolio selection, plant, the three combination no breeding value should be
eliminated.

Keywords: gray system; hybrid combination; grey evaluation; maize breeding
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