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Field Trial and Agronomic Performance of Transgenic Wheat in Hubei

LIN Gang, HE Guang-Yuan®

(China-UK HUST-RRes Crop Genetic Engineering and Genomics Joint Laboratorys School of Life Science and Technology.
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract ;. Three transgenic wheat lines have been evaluated under field conditions during 2 years
continuously, together with 4 non-transgenic lines of wheat. Two of the non-transgenic lines are
donor plants of the transgenic lines and the other two are local region cultivars used as control
materials. The plant growth and development of all transgenic lines were normal under the condi-
tions tested. But their morphological and major agronomic traits were different from the donor
plants, especially when comparing with 2 local cultivars. In the yield and 1000 grains weight,
there was difference of major agronomic traits between transgenic lines and its donor lines. Re-
sults of the histochemical and SDS-PAGE analysis showed that the target genes were stably in-
herited.
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Table 1 The background of the varieties in the field test

& HMW 5 BAER
Material HMW subunit Target gene
L88-31 1Bx17+ 1By18 —-
B72-8-11b 1Bx17+ 1Byl8 1Dz5
B102-1-2 1Bxl17+1Byl18 1Azx1
L88-6 1Az1,1Bx17+ 1By18,1Dx5+ 1Dy10 -
B73-6-1 1Ax1,1Bz17+ 1By18,1Dx5+ 1Dy10 1Dz5
EN1 1Bx 7+ 1By8,1Dx2+ 1Dy12 —
EM18 1Az1,1Bx 14+ 1By15,1Dx2+4 1Dy12 -

AR R RN R A it, 2 R4, 8483 E
H6UGEPRER 1w’ KRS 1 m,WH 0.5 m;
F/PXFE 6 17,47 HIEE 20 e, BEFEH LB W L
WS AEA, AW 225~300 T G RE

FTHE PP ARG, I FIREN 2~3 cm; IR Hb D 1%
ARPAT, R 2 m; AR ERERESRDERSE
R A B ORHELT .

$EE/NEBAERE BN ERR
B SR TESERRIERIETT RECR, OF
R, . A B S B IR s A L T
A BB e BB TREMPR RS,

REBELEIT . FEREHMEERZERY
SR, R E MR BERHATIER RSB
¥ENG/PRENLE T 3 TR BHRBIIE.
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B12 R ERLEH 3R TR 4,
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Tl R EGus B, HERNDERTFRAARL
ZER M (Gus K1) S B Jefferson B B #HEAT H
VISF GRS WA BN 96 FLATEIE 24, b 25 pL X-
Gluc iXH, ZZHE THE 2 h, RIEZ AERHEM
YRR, TS RN B L.

2 RELER

2.1 #HEAMEEREAEENEDEHRELE
N 2 PR LLE M, EREH AL T, AEFEIR
BOINHER/NERFZ G Les-6 f1188-31 &4
BREE200dEH, GRS FHZHMEE 10~
16 d; ¥ B FH /P35 F B102-1-2 f1 B72-8-11b 5
Z bk L88-31 Z [E A H A A ; 5 2 H /)
F & & B73-6-1 SHZEK K L8s-6 Z RIAH HitH
Z3d,HRXITF LOUAFREEEER. NETMEK
EBERBEREB . INEERPMERZ>EHB AR
i R 10~12 d, T -5 H 32 4h1 %} L.88-6 1 L88-31
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Table 2 Phenophase results of the varieties (day)
BHE HEE HEEE BHE HMEE FHE 2]
HERM  SEAH APAN mWEN  FeAw mwoew EFM
Days from Days from Days from Days from Days from Days from ys Ir
B sowing to seedling to tillering to elongating spiking to flowering sowing to
A seedling tillering elongating to spiking flowering to maturing maturing
Material .
BEOBE O EE K ORE W BB KB RE KB BE RS RS %
Sping Autumn Splpg Autumn Sping Autumn Sping Autumn Sping Autumn Sping Autumn Sping Autumn
sowing sowing sowing sowing sowing sowing sowing sowing sowing sowing sowing sowing sowing sowing
L8g-31 10 7 13 47 21 59 22 38 5 9 30 45 101 205
B72-8-11b 10 7 14 47 18 58 21 41 5 7 31 45 99 205
B102-1-2 10 7 13 47 21 59 22 40 5 8 31 45 100 206
L88-6 10 7 14 45 20 60 18 37 7 8 31 48 100 205
B73-6-1 10 7 14 47 19 61 21 40 5 7 30 46 99 208
EN1 9 7 13 35 20 60 13 36 5 9 32 45 92 192
EM18 10 7 14 35 19 62 18 36 5 8 35 46 102 195
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BN HE, FEEEER IHEENGREREE
ERRPREFRGIBIEE—SH T ESITERY
GO FMEAMHETRNEN =R EAEFEER
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Table 3 Agrinomic performances of the varieties

BR®i (cm) B I {09
Plant height Tillers per plant Grains per spike 1000-grain weight Yield
3w )

Material 55 g 1% ¢} k] g HiE *®H LR ] ®iE
Spring  Autumn Spring  Autumn Spring  Autumn Spting  Autumn Spring Autumn
sowing  sowing sowing  sowing sowing  sowing sowing  sowing sowing sowing

L88-31 80.7 104.1 4.7 4.8 16. 8 25.9 22.5 31.9 145.2 316.7
B72-8-11b 95.0"* 108.8° 5.5 4.7 21. 6 25.8 23. 4 30.3" 155.3 346.5""
B102-1-2 84.8 104.1 4.5 4.4 16. 7 23.4 23.2 29.1*" 132.7" 338.6""
LSDo. s 4.6 4.4 1.1 0.9 5.1 3.8 1.8 1.4 10. 6 12.9
LSDe.ox 6.3 5.7 2.0 14.8 17.9
L88-6 86.2 99.1 4.3 3.9 19. 4 27.5 25.8 35.4 242. 4 412.2
B73-6-1 85.8 92.9*" 4.8 4.8" 21.0 28.4 24.8 28.5"* 185.3**  352.0**
LSDy. 05 4.1 4.2 1.0 0.9 4.4 6.3 1.5 1.0 21.8 23.0
LSDo, 01 5.6 1.4 31. 8 32.8

* 0.05 BFEKF,; == 0.01 BEKFE.

* Significance at 0. 05 level. =% Significance at 0. 01 level.

® 4 HRABEGEBDRERAESR
Table 4 The variance analysis of wheat varieties
yield under autumn sowing

ERER
Source of DF SS MS F Fov  Fo.05
variation
i 5 44.39 8.878 554.87 3.8 2.6
Varieties * : * ) ‘
KX
Repetition 5 0.14 0.028 1.75 3.86 2.6
RE
Error 25 0.41 0.016
BiRE 35 44,94

Total error

INERBRE BRSNS TREM >R
FEERZER, B2 M FE GRS EFER WL,
WA AR Sy (R BE P K IR R S K
Fx.

HEEH RN =R SR (K 5K 6),
HRERPELREHAZBERRENR =R LHAH
mME FEREELER XESZEMEETY
BAEFFELI FOEN R X, MHERME SR ZH4K
ZEL,ENKPRAEBR A T —8A4, S 454
HERYEBIRBEKF. NFE 6 TLAFH,B72-8-
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Table 5 The Duncan’s analysis
P 2 3 1 5 [

SSRO, 03 2.81 3.06 3. 14 321 3. 87
SSRO. 01 3.83 4.11 4. 21 4,30 4. 38
LSRO. 05 16.0 16. 8 173 1S 18, 0
LSRD. 01 21. 6 22.6 23,2 23.7 24,0
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Table § The examination result of
autumn sowing varieties

- B¥FAT
fh A EFEfE ) Significant level
Varieties Yield 534 19
EM18 640.8 a A
L&8-4 412. 2 b B
B73-6-1 352,0 - C
By2-8-11b 346, 3 ] Cc
B1o2-1-2 338. 6 2 C
L88-31 316. 7 d D

11b 1 B102-1-2 &5 1.88-31 LA X B73-5-1 5 L88-6
ZEENKPR E RS EE R T S
22 1 ,B72-8-11b,B102-1-2 1 B73-6-1 Z [A] A {7
TERFEER. B72-8-11b fll Blo2-1-2 f9/hEK =R H
X B (L88-31) &, B73-6-1 (i Ho it Pl (1.88-6) IE, §
{0 B BT (R % i B N 3 °F b J R/ (X P it e
EPTRES HE O & SR M A7 3¢, MOSE e i ik 181 (7
1) E T LR . B73-6-1 (9 1Dx5 05 SR 4F L
L&8-6 [y B 2 hndl.,

M2k RS " Bk A B R e, T
PER B — IR S H YR s 5 R TR 4 BE
MOTHEMAX RS FmETEREE SN
BEFEER. SIREERNEREERE S b
SR A 55 8 1 O B SR 2R DL R I
AR EERE R T S, RS
BRI BEEB AR, FRIBREEEE
FuhE 1 FIF R LLE SR A, B A )% i

1—12.B73-6-1; 13. L88-6; 14. EM18; 15.Standard; 16. L88-31

B 1 A4 SDS-PAGE Ei#
Fig.1 SDS-PAGE results of the varieties

BRAC , /NEE e BEN R R LAk B o R e
VR T8 o A e ] 0 A T M o S A At 4
HIR R, AT MR R TR RS, PR BT
R,
2.3 HRALFRD

R IR bR B F T3 1T 4 8 b % F1 SDS-
PAGER ML REZM(E N ERHEFENERE
B73-6-1 fl B72-8-11b [ L5 ABFIRICE N (gus)
il H 2 E (D H B FKIA T Blo2-1-2 p &
2 gus Tl JC B & % B, 2 SDS-PAGE #2ili, 1Ax]
ZEHEGEIEWFE L. SDS-PAGE #1538 % 3 B73-6-1
89 1Dx5 547 B B Lo 3 BE G 4, WT BE 1Dxs W32
B73-6-1 AT EREBRENS.
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Table 7 Analysis of the expression of target
genes in transgenic wheat

FAER IR H ik

: Cxpressi
Foreign gene Ex ion of

HE&# foreign gene
Material H 35 E]ioR S|
gus bar Target Zus Target
gene gene

1.88-31 == = = = =
B7Z-8-11b + b iDz5 + +
Bloz-1-2 - o= 1Ax1 £
L88-5 - - — - —
BT3-6-1 + = 1Dx5 + =+
EN1 = = = = -

" FOR MR — R R,
Nates: “+” means colour reactions *—” means non colour re-
action.
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