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Production of Transgenic Wheat Line Via Pollen Tube Path

Way Transferring Wheat HMW Glutenin Subunit Gene
WANG Guang-jin' , LI Zhong-jie' , ZHANG Xiao-dong’ , TANG Feng-lan’ ,
ZHANG Hong-ji' , SUN Yan'
(1. Crop Breeding Institute of Heilongjiang Academy of Agricultural Sciences, Harbin 150086 ;
2. Beijing Academy of Agricultural Sciences Bio—technique Center Beijing 100081)

Abstract: High quality wheat HMW gluten subnit gene was introduced into wheat via pollen tube
path way. High yield and high quality wheat line 21K867 was selected through herbicide resistant
trial, PCR method and HMW —GS 5+ 10 analysis. Wheat line 21k867 possesses HMW—GS 5+

10 gene, yield is 3. 2% higher than receptor.
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INERREBENRBEYZ - NERXHR
BRLMAMNYBEATRBRAFEEEM. MEE
BRFRREE, ENEATFEAFRATHENESR
FH. ¥R MEZFERIRENETHES I
AHFMBHEEEL. KENHRERA, PERD
FREAFEHATZEHMW-GSYHR S /PERBFERX
AE, b 1Dx5 1 1Dy10 T 2 X 5 R Ay STk
BEU-Y, EA8EA HMW -GS B B 5 89 %S
SEEEH, R REMR R HMW—GS 5410 K
RS AN, I BT 5T B 15 R AL, XN E R i
FRREAAEEE., KRAFACFREZERER
B¥ESEH HMW—-GS5+10 RS A/NE, K
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BTHERAMK, HTEERENSRAER. %
PR, FE PR R B — X AR A A 7k
MEBEEEHEBESER HMW—-GS 5+10 %
A 5B E | Basta it #) Bar ZEEEBH R FA/D
F,URABRERNEHKE, ETEE BIEHENNE
FaRR.
1 #B5 %
1.1 ##

#B 10 B (EHEH HMW -GS HR K 1,7
+8,2+12) .38 92K809(E A EH HMW—-GS 4

HAWE, BRGEARYBEANS LA - BERAMRRAR P ERHRET 51 HE.
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2 Z A R L # ¥ 6 4

BA1,74+9,24+12) FRE 9 S(EAE R HMW
—GSHEHN1,7+9,2+12),
1.2 A
1.2.1 F#E#M#x Bk PBARGUS A Hind 1 B
1, Klenow BE*hF 2hP(dG,dA) , a1k 2. 0kb B,
%K B & CaMV35S 3 31+ + ADHI A & F
(0. 55kb) +bar FHH +NOS3% | T (0. 26kb) , ffi A
PBC: 4 % Xbal B§ 4] 3 %+ 2bp(de.dT) B9 7 5, 3K
BIE A . R iE AR E S R PBPC30f (11kb) 0
PBPC30r,
1.2.2 BHREELHTEREANF EMETHE
B WAEHE, A 500Rad By v ST RA,
BRFFIE 30~45 min G RB L ARAESAEREY
ik PBPC30, AEZLERMFAREEER.
1.2.3 HBIEMNGRAGE HAKHXHR
(R) B 100 Bifh FB 7 PPT ¥ BN 10.15.20.25
mg/L MEWP,. 48 h FH A ZFRAR, UshE
MHENRFERE. AEHFAZBEH D HTFE—
EWHER PPT ER PRI 8 h, B 5L iR,
WRE 22 ZE 15 DL AT PUPE O %
1.2.4 PCR #&al HAERERERME DNA,
Bar 2 H 3| 4.5|4 1.5 — CCATCGTCAACCAC-
TACATCGAG — 3'; 5|4 2.5 — CTAAAGTC-
CAGCTGCCAGAAAG—3", DIREA & DNA X
AR, 0 - Bar ZE S| ¥, W% W . INTP F
Tag )5, #47 PCR ¥ 1. WH H™=W7E 1 X3 ME
VERE s 3k E e vk, EB B8 3F AR .
1.2.5 %£%%¢4 HMW—GS 5410 4@ A SDS
—PAGE W E FRWEREL HMW -GS i,
B8 5+10 W,
1.2.6 #EARRAHRINMRE ZFEE ¥
EEGAAABENBLEERXK; DXEHR 6
m’,3 WHE,RHEK 600 Afk/bm’ , EHEH. A
BAEET R, TWATT=, HHTER .
L2.7 FHE&RSH %R E A ERR
BEMEAERAREZEFREHEARSR.BE
FEE Zeleny GUEEMEAE UH B REBEN
H14,
2 HREHH
2.1 BANERNELENER

ZHREENE Yy BEARBRYNE BEdEREEE
SAHB HMW -GS 5+ 10 #EK D, REX R
(RFED.

MEL1IEFEH ZHZy FREHE D RHSHE

®1 D RE9GELE

MESLE BAMBC FEHEG SHEEGD
kHFEE£ 108 90 31 34.4
YTR\EEI0E 143 31 21.7
.45 92K 809 306 81 26.5
Y JE48 92K809 362 64 17.7
FREIE 352 92 26.1
THEREIS 368 73 19.8

BERTFABHEXNE., D, RELREREZE -
rHEEER HPREEX 0 SHELREH., AL
RERZUEMEBRERARAE, D, R FHE
BH, AHRARRSENRANEERT. D R
HHk—ME5ZETHBER, R KT 92K809 &
ABD RPHHT A, KT RER 9. 1A,
HEMRBH LT, AR D, RBEEF, H
MTEE AT TEMEEESE, RS H
63.7%.0.5%.14. 7% H1 20. 1%, {EECEW, F
T v HEBHEHNSAERAKRBHBYRAR
AR R AHEA M, RN E v SRR
K BERBER,

2.2 MBRERRERIE

HEAM (R BEE 10 5 B5E 92K809 5%
HEISEWEA 10~15 mg/L By PPT WAL H
E HREFR RFEMGFERKRA S5 KBX EE
B Z R PPT ¥ WU BE A 20 mg/L &, it & 7
(RWERFAMEFRA BRI F W, BRI
B 25 mg/L i, FRABBEAMH(ROBEELBLE
., FEUk. ¥ PPT BWRWERE 25 mg/L E W T AR
R0 B BRI O I VR .

ZFARKBH 5 860 B D, #F1E 25 mg/L ¥
8 PPT W h 4T 7 DLtk I ik, 3648 2] 382 4~
D, %,

2.3 PCR &

BB PPT ikt 9 382 N8k, 4 PCR #
W3R 5 NFHERCLED , Hdh 4~5 HHRwG 5+
IO EBERARAFRERISHER 6~7 hHEB S
+IOWEERFIARBE 10 SHWER.8 KBS
+10 WHEEFE F ARIE 92K809 f9ER.

2.4 EAEAH HMW-GS KN

PCR FH## M #F 4 SDS—PAGE #3k &,
ERAIANHEKN HMW—GS &% 5410 WE.
WEA S+10 EEMBR AR LKA, 31 B ai#T
REERMIBHESEESRAEE BEMNS+10



6 % IAEF AAEHDT AR LB ESAER HMW—GS AR FA L ERF AR ENHE 3

RAFREE 9 SRER P RE S B IORNH &R
21K867,

B PCREMER

H:1 K Marker; 2 AN 3 BN 4~5 hED
HMW—GS5+10 BRERAFRE 9 SRR 6~7 hiR
B HMW—GS5+10 #EFAREBR 10 BHIEHR:8 I
B HMW—GS 5410 2 H S A J5 38 92K809 fE/R.,

2.5 HEARRNRZHERNR

BN 21K867 WEBAYERER  HHRK,
REZRE, M HEE, HEBRER, & 110 cm £
A FFER. AR, E KBS, B, 8% .48, F
BEMgELH BB EFAROIER,FER
. RuEHS.ARER. BBR.AERR. BFE
B HMW—GS ¥ 1,7+9,5+10, 21K867 #y
FREEEEMERUE D,

MR2AHBEER 21K867 LR EHFRE 9
SHA 4 4, KT 6.6 e, (RTRES, R E=
EHRUEBEFREBISHEARAAEBENLE.
21K867 ) 75 T 3 92K809 & 42 g, =B W
3.2%., HEHER 21K867 HEAF R 9 S
B EEFEE R,
2.6 HWEERRENBR

HERR 2IKS67 RHZAFHREE 9 SHME
TR (LK 3.,

HEIWEREBL . HEER L 92K867 i
FELRERBEZEH RE I SAEFRERENIR
P UTHEE M 8. 9 mL, B ERH A 1. 3
min; EMHEREM 1. 4 cm, WA 5.1 cm®. —f&
IWh, UUPEE A8 2 Bt 18] T AR S 1645 B R B H #

®2 HERAR K7 TEREURE*R

- SHFBH, B Mk RN THE 5E b~ e

(D (em) (cm) (2) (g/L) (kg/hm?) (%)

21K867 94 111. 2 9.4 33.8 794 5516. 7 3.2
HRBR9E 90 94. 6 8.4 34,1 752 5345.8 —

FE,TTESEHQ HMW—GS 1Dx5 1 1Dylo X §
EHREAX. HEWUAN REHERALSE

92K867 By MmN B2 i TH U HBE HMW -GS 5
+10 KYEH & AHY .

%3 HEFEZ2IKSST UERTHHNRRASHER

HER SEf  RE

WkE TEREE FEENE

BRAHES R

MR % %) (mL) (%) (min) (min) s (E. ) (cm) (cm?)
T 48 92K867 14, 32 24.8 49. 4 61.8 1.9 2.4 35 330 13. 8 58.9
FruBRoB 14.01 25.6 40.5 62.8 1.7 1.1 32 338 12. 4 53.8

3 T REBEFEARARBERN. UBTRPFRIESR, B AR

3.1 FMAEKMEEEEEHRSESER HMW—
GS5+10 MEHESAMNE, TR T BRIEF B 1E
AL RBT REFHFEERR 21K867, 7] W@
M EFEELHE NER S ML AR TRk
B, BEENBERARER EFABPEU
PCR FA Bk Ky 8% (bARvE 3T, F 4L AU 0. 0826, &
B ERGEE, RIMTANFTERERHEIE
SR A5 1 B e AR b A AEE TR AR B B R AR B AR A

FEF RS v TR B2, 7T LR B2 & DNA &
FHN S 5. E /M DNA %4 R0, Hpa s
WH, RARZEHITENE v SRS, EH B
A E BB IB I08 B E 50T R R R s R AR
ARV LASR R 708 B R A R L

3.2 HERBRFMNEZBMEENFHE, B HHR
TR, RERERRERESHE, TR
S T A DNA K B B 300 3 BN B9 B 4E
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WE: tomB AL YR ER, RILTRERM . FHGFE5MRH13.5%.12%, M LTk
AEEHHRR. READ TSR ESLE 242 cH 4 E . RRRETRAR LS T, E K 4D
HRAEMR.
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Application of Photosynthetic Bacteria Fertilizer on Vegetable
GU Jun!, YANG Xu!, ISAO Horiuchi’

(1. Institute of Application oﬁ Microgerm of Heilongjiang Academy of Science Harbin 150086
2. Applied Microbiology Research Institute LTD JAPAN 5 406-0045)

Abstract: Photosynthetic bacteria fertilizer had the effect on yield increase of cayenne pepper and
tomato, which were 24 % and 18% respectively compared with CK and improve crop quality. It can

increase chlorophyll and vitamin C content, decrease nitrate content in vegetable and lengthen

storage life of vegetable .

Key words: photosynthesis bacteria; tomato; cayenne pepper.
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BBEE & KT8 R 5, 68 A3k 3 M B R AL
RRTHERMGMH EXEFRE. RHEEZFEMH
HRRERBMAF . B THTH=KEBEA
{GHE , SRR WML & B &, AR AL E B0

BREL &7 KB AR I, R Il W TR SRR 7 . iR RE B
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R, ST E D, RATHAT THA HEAL K
BB, XMEYREBERETER L, e HE T H
RN FRIYE BV TE RS FTERE
KEF . MEET AR EE, RELEERKE
J1 e . 5 A0X R RE RE AT R A R S P B9 AR
HRER ISR EERCER, NMRE™H

F—EENN FEA64), B RRAETA RALER AEREDRBTEHPR.
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