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i E —eAHwnAS88(DCAT AR ZBH B (TAGO S RER PO XH., KR LEERA
GhDGATI AW 308 bp R L. MAET Z AR AR EA T4 M6 hpRNA T3 84k LR L FBE X HARL. AR
AREE GADGATI RHE AL 54 T #Hh, %R AWM. 1) % PCR & Southern £ X % &, 4 % B # F +
GhDGAT]I AR A X FZEZFWH 4w ETHE. RS THI13%. DR THEETRFRIGkRAT. LR
OABATAERESAST.2MNMTRG 4.31%~9.77% 2 11.67%~23.01%., D E5HF AR . LRk ZE Y
EELZ RGNS EER M TEREGSLESH. OSSR HARHEKOKRS . F - RESE REEH D
FHMR AL REMRE T W EFRRYRZHNEZ 0, LAY, BT RE GhDGATI K B 8 Rk TH
w0 T AR &G i B A R AT AT R 2 A E

¥ AR GRDGATI; RNAL; &/ kM, iii
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Construction and transformation of RNAi vector of gene
GhDGATT1 in upland cotton

LIU Zheng-jie', ZHANG Yuan', WANG Yu-mei*, LIANG Wei', HUA Jin-ping""
(1. College of Agronomy and Biotechnology/Key Laboratory of Crop Heterosis and Utilization of Ministry of Education/
Beijing Key Laboratory of Crop Genetic Improvement, China Agricultural University, Beijing 100193, China;
2. Institute of Cash Crops, Hubei Academy of Agricultural Sciences, Wuhan 430064, China)

Abstract A 308-bp fragment of cotton GhDGAT1 gene was used to create intron-containing construct expressing
hpRNA vector,and transferred to cotton via pollen tube path way.for studying the impact on oil content by silencing the
endogenous GhDGAT1 gene of cotton. Results indicated that: 1) After PCR and Southern blotting, the expression of
GhDGAT1 gene were inhibited significantly in T; transgenic seeds,and the oil contents of seeds were decreased up to
3. 13 percent. 2) In transgenic lines with lipids contents decreased, the protein contents and soluble sugar contents
were relatively increased 4.31% —9.77% and 11.67% — 23.01% , respectively. 3) Compare to wild type, the fresh
weights of immature embryos in transgenic lines were reduced in the later stages of embryos development, but
increased in soluble protein contents. 4) Compare to wild type, the plant height, height of primary branch and branch
number in transgenic lines were decreased significantly,but have no significantly changes in other agronomic traits and
the main economical traits. The finding that GhDGAT1 gene influenced the lipids synthesis in cotton could be used to
regulate oil contents in kernels by modulating the expression of GhDGATT .
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T G A 20 6 5S4 49 1) B A Gy HL AR 2 Ay A
Jig s R 55 Y S 81 T S A R 1 A i 1 Bl bl
AR . K E B BHE Y Fh 158008 25 2 D) =t
HM (TAG) BB XAFAE  IEAE S d 2 IR 5
iR A K&k E . WAL H O R
(DGATZAW RN TAG & it B i O 5 i
B T T i A R I TR B = i
& TAG & Bk 12 b i BR 3 A, PR i ol o o 4
DGAT {f PR A5 A7 & i i A EE R X,

DGAT FERE YA [ 45 B AL 4Uh | iz A7 78 A 45
MR AR RS B L R R H R EY . H
i AR HE DGAT 1454 B 1 22 5 K LK G A7
16 4 Fh 268, DGATL, DGAT2, i i ) DGAT Al
WS/DGAT, #EZR IR )T H) FiX 4 i DGAT A
Z [A] B AR MEAR ARG (H 2 BB A 2K DGAT HEH )
RESL )T . I DGAT 0% v] fE hy D) ik Il i 16
Hi . DGATI 3 H K GEA-AE T A sh Pyt
DGAT2 S K G AEAE Y | sh ™) e £ v
fA1E. M DGAT HAEfeA: " it ; WS/DGAT
DU AE 75 1A Bl FF i (Acinetobacter calcoaceticus)'™
SR HRIE . X DGAT 76 96 5 1 A5 & B 7 18 1)
9t FEE DT DGATI 5 DGAT2 HEH F kR
HiX 2 F DGAT W& AP A AEZER A ENHE
AL ZBEH 85 A BR BE-CoA JE B = Bt H ik iy 2
. — MOkt 7E R M b DGATI 8 =t H
A AR P R S Tz, i DGAT2 3 &
FREIR IR D R 1 R L BT AR RO AS A EHE R
Wurie 225 BF 58 & B DGAT2 YEF T DGATI1 3 H
i B s TAG & S i . PR R W, DGAT
[ 2 3K S A ) R - K I 5 W RR R
PR ARG 5 Fh 7o E 46500 Lock 20 U X AR
B MsE DGAT B[R 5K T8 BEAR T il 40 & i JF fig
SR TP S W R 2, Zhang 2607 DIJH RS DGAT
SR A A RNAL LB IE 5 DGAT JEH L BE R
R AN s = N = L SR s e - = ey
. BRI DGAT1 LA kA =78 I » 5 30k
Rl R N R & P R B DO P |
Yy Wy 38 B0 ABORES  MAE T & S B DGAT2
DGAT3 B4 % IR 58 (EfE T 2. (H2,
H i iF R va AR A6 DGATI R (43 . th % A
KF DGATI He B 5% il g A5 B AH B 5T

FAL b AR A Y 3 R T A R TR AR AT
Yy 15 R O OB T A R T A AR A — BN 8

AL AW AR R HABAE Y DGATI % W {5
B & ARG AL GRDGATI K #8453 )7 51, I
MR FL P 51 A P~y I 51 9 9748 T3 7 B i
Ak R AWM RNA T3 80k, #1048 18 2 1k
11-0513,%2 PCR K Southern 22323k 18 T, U4 3L
R B PEAE AR . B A2 2l A 3R 15 5 AR 5 AN TRl AR R Y
Ty AR JL DA Bb v 3l 20 5 B B AIG, RV B
AT PR O YR R AR B R N . A RIS AT S A i
Rl GRDGATIL Jk 5 J8 425 4i A6 il 53 25 it B 2 42
(e

1 #M#EFE

L1 ##5i5H

HEi il #H #8 (Gossypium hirsutum L) [ Ff
Coker201, Bt = - — .0 &y B H Ak 0k A T 2 B
RNA, [F# AR (Gossypium hirsutum 1) fh Fh 11-
0513, 2k 1 98 Vo W AR BR Wt 40U - Fh 738 BE XL T4

S5 e s i) BN B A I SRR & L K A
W DHS o A2 2541 MW B R AR A AR (L) A R
/SHls LA Tag B INTP, T,-DNA % 3 [ 5 A
TaKaRa 23w 3 2 R i 1A VIR B NEB 23 7] PCR
I bR AR RO IR 55 A BRA vl 5 .
1.2 EHRSRA

KIGAT B DHS« B A S2 56 2 /A7 AH Y T 3 3
& pKANNIBAL .pART27 iy o7 [5 4l K27 4 9 4=
N = Y 201 R DI UN Y T
1.3 187 DNARNA RS RER

K CTAB 42 UM B2 K Afi 46 DNAPY L F]
R CTAB-PVP UL RNA® R 1%
NG BE BEAS I DNA J2 RNA Jiiht, RNA e 5¢
KRR cDNA B — i 2 e s il &
1.4 5l¥igit

# NCBI ( National Center for Biotechnology
Information) | &0 #2 58 (1) H Al W Fh ) DGATI FE[H
Fedl, SHRAE R EST K e gE A7 bE X 4 485 ] Y5 1
e i) EST Jp 947 BF 43845 1 010 bp 1Y contig,
Rz P 2 7 50 & it 51 ¥ DGATIFL Al
DGATIRI, LUK Hu A Coker201 ¢DNA Sy B4R 4 3
GhDGATI B AR <F 1 308 bp ¥ 51, L 4J5
FP RT3 B GhDGATI JE[H 308 bp 741, it 51 ¥
DT308zF1 #1 DT308zR1.,DT308{F1 Fil DT308{R1,
M+ 3 #8K pARTDGATI., A8F58 5T 51 9 %
FIRE 1.



5590 XIEZRAE . i AR GRDGATI e T3 d At gt 5 5 4% e Ak 3
Fx1 KHARFAEANSY
Table 1 Primers used in this research
BIE7/ i 1P F31 (53" T./C Uil
Primer Primer sequents (5'—>3") Introductions
DGATIF1 CTTGTTGTAGGAGTATTGG 56 Y1 GhDGATI ¢cDNA F B
DGATIR1 GTTGACCAAGAATGCAGAAT 55
DT308zF1 CCCTCGAGGGCTTGTTGTAGGAGTATTGG 56 ¥ GRDGATI RNA T ¥ # &
DT308zR1 GGGGTACCCCGTTGACCAAGAATGCAGAAT 55
DT308{F1 CGGGATCCCGCTTGTTGTAGGAGTATTGG 56
DT308{R1 CCATCGATGGGTTGACCAAGAATGCAGAAT 55
KanlF CACTGAAGCGGGAAGGGACT 60 P18 Kan iPEpR0 36 H
KanlR CGATACCGTAAAGCACGAGGAA 60
UBQ7F GAAGGCATTCCACCTGACCAAC 60 GhDGATI %235 & PCR iR
UBQ7R CTTGACCTTCTTCTTCTTGTGCTTG 59
DGATqF AAGTTATGGGCTTTCTTTGGC 59 GhDGATI %¢¥ 5 & PCR
DGATqF ATCTGCTGATCCTTTGCGATT 60

TE T RE RN R S 2 7 U L 1 A7

Note: Letters with underline in and in italic were restriction enzyme cutting site.

1.5 GhDGATI ERIMHF I 85 T &4k
R e

Bl AR Coker201 = I— .0 41 1 A FL 3843
PRI RNA, I 2 B8R AR S e si a0 6 06 W1 1 65 iR
cDNA 5 —4%%, Dl Coker201 #J cDNA HHiHz . 519
DGATIF1 fil DGATIR1 §" 8 GhDGATI 334>
J¥%], PCR #& Z 37 DNA &% cDNA #i4z 10 ng.
10 X PCR Buffer 2. 5 uL, 10 mmol/L. dNTP
Mixture 2 pL,2 pmol/L B FHF5I ¥4 0.5 uL

Not1 Xhol Kpnl Clal

TagDNA B4 1. 25 U,ddH, O %55 & S A 25
pl. PCR RN 254 H .94 CHIAZME 4 min; 94 CAR
£ 30 $,53~56 CiB 2k 30 5,72 “CZEH 1~3 min, 30
APEIR ;72 CHEAR 10 min, [IL PCR =¥y, &3 %
pMDI18-T ik, P K W DHSa, 2%
F B0 077 26 S 0, Pk B PH 2 e B 3% 1 v R 0 )
We . Wy 25 R/ F A Clustal W2 #8445 GenBank
FHFH N 1 B R A3 T (T D)

P44 308 bp [ IE ] BL, A 5 0 A 35 43 i

BamH 1 Not 1

]

>

(=

I
|—— pKANNIBAL #/A

CaMV35S Sense

Not1

DARTZT K 1 —'E}i:>4

NPTI1L Nos terminator

Nos promoter

Intron Anti-sense OCS terminator

—nrs

LB: £ 7 ;CaMV35S:CaM V35S Ji 3 F ; Sense: 1F [i] i B ; Intron: N & F ; Anti-sense: JZ [i] B ; OCS terminator: OCS £ ||
F ;Nos promoter: Nos Ji 8 F s NPT II . %5 Z B2 7% # 3L [ ; NOS terminator: NOS Z¢ k7 RB: A7 A .

LB:left border; CaMV35S:CaMV35S promoter; Sense: fragment in sense orientation; Intron:intron; Anti-sense: fragment in

anti-sense orientation; OCS terminator: OCS terminator; Nos promoter: Nos promoter; NPT [| : neomycin phosphotransferase

gene; NOS terminator; NOS terminator; RB: Right Border.

1 FHHELEHRRER

Fig. 1 Structure diagram of interference vectors
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SIA Xho | #fl Kpn | B§UIL &S, & Xho [ FI
Kpn | GV, MUY EG Y] =9, LT, % HE G % e 2
pKANNIBAL (] # &, iy 4 & pKANNIBAL-
308S, [AI, 344 S 1) H B, AR 5 A 3" kG 4 i
5l Cal 1 #1 BamH | WY fi. & Cal 1
BamH 1 §Y) . WU EGYI =9y, DL T % 3l % 4 2
pKANNIBAL-308S # &, fy 4 & pKANNIBAL-
308SA, ¥ pKANNIBAL-601SA LA No: | B, 4
B e wEEE I i vk s VI IR el B 1y Fr B s % 42 2 e A
LI Not T B89 pART27 44k, ¥t DGATI 3 H
ihpRNA T##/A& pARTDGATI,
1.6 BEZRUEMAEEKRETE

SR AR A 46 30 1 1 e AT AL e Ak Btk I ik =
ORI . Z R 11-0513 SR 3L B MR, Bl
iR R e DI R ES R S N o N o e & 8 53
AL B T ARG 20~24 h 14 1 B3 A g 5 Ak %t
S, 8 I Bk DNA 5, Bkl DNA # B — ik
0.01~0.02 pg/pl. B4 AT S 10 wL BIA] (0. 1~
0.2 p@) s IRIARE R BRI MR L. Bk T, 18
Tl 45 B, R R I R IR K 3 mg/mL 1R R
e 3 YA LRI AE L 58 2 IRAE 2~4 J
FUMHTL 58 3 IRAE AR IR 3K S 7 d A S 4K
BR AT BE A AR PR . IR B TG BE s A B AR AR . O
FE it PCR B 2 Rk R4 B g 5L NPT 11 . fE
P3G H A R By B Sy 2 R IR B R A A
1.7 Southern Zt 37

o FH M 2 (DIG) 150 & % &8 23 &2 PCR 30 3ik
) T AR BEEL DNA L LIP3 7Y 37 55 28 0 R 5% 7% 1
HE NPT 11 &8 53 ¢ 50 o 88 51 #roid . #F 47
Southern Z2 58, # il T, ACM b5 KL PR #5 DU %, #2
1R R 2 B i
1.8 #HEFELHEH Real-Time PCR REHHF

Rt b A T, A% B 4l IR Y cDNA 3 17
Real-Time PCR 43 #fr. i LLBG H A GhUBQ7 K&
ES SRR 7 S B R AT 7 R S WU v B e i < ¥
PCR 5| ¥ 43 5 & UBQ7F, UBQ7R J DGATqF,
DGATqR, PCR {& & {14 cDNA £t 10 ng,2 X
SYBR Premix Tag 5 pLL,50 X ROX Refernce Dyell
0.2 pL.2 pmol/L iy F RS 94% 0.4 pL.ddH,0O
5FE EAKFL 10 pl, PCR J 444 4 :95 “C B
15 30 s38K 5 95 “CAEPE 30 5,60 CilR K /HEAf 35 s,
40 MG IR 5 feJa b fig il 26 0 B 2D R

1.9 #FHS . REA.ARAHEASWAMKES

=illE

o FH 2R T 4 B 2 JBUI 7 A A6 b 1 P A0t 0 2
. MHELRGE R F Bl il G250 JeRlghi &
03 5 E A A L R AR A
R T 12 0 S AT R
.10 RZHERAEEER

BUAR D0 FE ] 38 A 7 5 R A AR i ok PR R 4
PR EE— AR B R R U B WO A R A
T AR SO0E BR 30 #8 4 il B b, 25 B OIR AL 4R 4R
AT KR AHE s BUR A AR 15 50 ik Ol FR4F
R A o 0 3 e O A 2 4 BT B AR 21 4E bR
PR E (mm) B 55 B2 W7 8 L5 (eN/tex) Vil G
R A
.11 EgEItHH

K HI SPSS 16. 0 #1775k di ab BN SE 1153 #r  FEA
SCEUR AN A7 BER IR TE 0. 05 7K 125 7 1 3

2 HER59W

2.1 GhDGAT1 ERE &5 F 53185 RNAI HEHE

DL 0 A Coker201 cDNA S #5 4 , J8 i 51 ¥
DGATIF1 #l DGATIRI #1745 W 4K #5249 308
bp MR R B, iz BiigH: £ pMDIS-T #if4k,
PAFE 4 J5 Bkl pMDI18-T-DGAT308, ] )3 43 iiF
LI pMDI18-T-DGAT308 itk , ¥ 3 308 bp Ay IE
) 5 5 w46 A R B (B 2), ) # GRDGATI J: A
RNAi Fa] 4k pKANNIBAL-308SA. L) Not [ [if§
1] pKANNIBAL-308SA, 3 ¥ H 0y A Bt % #% &
pART27 # Ak, VI 50 UE (K 3) . 3k GhDGATI
L RNAD # /& pARTDGATI,

1 2 M

308 bp —pp

1. IE W A B2, e m) i B ML D2000 plus DNA ladder,
1. Forward fragments; 2. Reverse fragment; M. D2000 plus DNA
ladder.
B 2 RNAFHREYIE
Fig. 2 Amplification of RNAI fragments
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1 2 3 M

L. Xho TFI Kpn DWUEEY) pARTDGATI 345 f91E 7 1 Bt 2. Cal T A
BamH [ X ff V) pARTDGATI #K 5 (1 S | B Bs 3. Not |
pARTDGATI H il 4] 3 4% 19 1F 17 J B + Intron+ 2 In] i Be s M.
D15000 plus DNA ladder,

1. pARTDGAT:I double enzyme digestion with Xho T and Kpn |
to obtain forward fragments; 2. pARTDGATI double enzyme
digestion with Cal | and BamH | to obtain reverse fragments; 3.
pARTDGAT:I single enzyme digestion with Noz [ to obtain
forward fragments + Intron + reverse fragments; M. D15000 plus
DNA ladder.

& 3 pARTDGATI k&8 iE
Fig. 3 Enzyme digestion and verification

of pARTDGAT:I vector

2.2 RNAi HEEURIESHEERERE

alift pARTDGATI Z AR kL . AR 5% 5 X A4 R
11-0513 Jy 3244, N7 T AE by 4 308 3 3k 0 oL T 23 2
ARTFAE 20~24 h 197 b5 » M ARIC . gk To AR
P4 Bl 28 08 5 3R Uk IR O 8 L PCR 28 7% 3K 45 [
PERIRR (B 4 Cadd o BB 2> T, ML AR, L™ 38 1Y

@

500 bp

1 2 3 4 5 6 7 8 9 1011 M

250— ; - “
1 2 3 4 5 6

Ca) 1, BHE X B8 5 2, B 14 X6 B8 5 3~ 11, % 3 [ FH 4 4 Bk s M, D2000
DNA ladder, (b)1,BAPEXT B 52~ 6, 5% 5L R 5 DU Kk .
(a) 1, positive control; 2, negative control; 3-11, transgenic positive
plants; M, D2000 DNA ladder. (b) 1, non-transformed plant as
control. 2-6, transgenic individuals.

B 4 pARTDGATI T, REEFPRIEEKRETE

5# e
Fig.4 PCR and Southern blotting analysis of
pARTDGAT:I T, transgenic plants

NPT RHF 45 e &8 e hric . 5K,
AR T, AR B LR, gk, kB
T 5% 3 DR R v 5 R TR G % DUBOLE 2~ 4 S22 8] .
& 4(h) FFR.

2.3 HEREKBESSE

Shy B e I B TR AR 8t A% AR L R TR A HE
DUECAR A Ty ACAERR B 28 Wogi T, AR 00 52 i 43
FRL RO E R FEARE T, MR F e 2L,
HH ] A T, AR B Ry 7 7 i AT RIR & R
(3 g/LOWRHR - L BRAG I g BV (4 44 kL 5 HURE L PCR
Ko s %% KL bR R AA BB 58, Wk T, B 5L Fh -,
I JEE 2T A0 5 5 v A I A A it i K AR O3
FERBR R A R TR, Hoh LK063-3 4k &R H
M7 3.13% (5.

[}
%4
X Z 35
S 3
®= o
g‘gZ.S
2= 2
QT 2
r-]—.gl.S \ \ ‘
£y 1 INNNNN &N ggR
st gl UM Al R
o (N NN NI B o B N R R N BN
" e T9YIvITOTIITNT
"~ 0O mM e ® QO
S DB DL CL LD =
PSSO 00S0SS3SSSSSS o
MMM M MMM MM MMM MMM
—dddddd 3333334
#£ £ Lines

BS5 #ERKZRMFHIEERE
Fig.5 Decreased amount of oil contents in

seeds of transgenic lines

2.4 pARTDGATI % & E# B RIE S

VeI S PR B X BRI AE J5 30 d 1 4 i 4
BE BRI RNA, 28 f 8% 5605 . W qRT-PCR J3 47 H
MR GhDGATI JEPR AR5, 5 XF B PR A LE
GhDGATI B:RAE2i4 1 T, AQF 3 N ) Ik b i £
AT X R 6) , Hoh #E R & LK063-3
)6 18 B FAAIK 67. 53 %,
2.5 pARTDGATi H#ERFMKZMFHHAE.2EB

REmEENINE

Mg T, A BRAh 7 5 EE 1 LA K ] R
LR A IR B B E AR R R E O AR
R R S oy BIA 4R T 4. 310 ~9. 77 %
F11.67%~23.01% (K 7).
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£ oal FERRARIC  BOURE NI 2 15~ 40 d [ 4 45 4 IR 8 2 (10
” £ o7} MR E ) KT E A S a5 AR A
i >¢ L Dy ~,
fé_: g'g FU i R TR PR R 1) 4V i B 7E 40 IR K 7 S 300 e i
Shapot AT P71 4 1 i T (A 8)
& 5037 \
= 02} 2.0
§ 0.1f = 18
= o8 — B
11- LKO5 LKO5S LKO6 LK06 LKO6 g 16
0513 8-1 8-2 0-2 3-3 8-4 f,' 1.4
#£ 2 Lines = 12
20
6 GhDGATI ZE#eE[E T, K4 5K ) F A 18R g 10 —o= #LK058-2
& 08 -— #LK060-2
Fig. 6 GhDGATI expression in T; immature embryo —&= #LK063-3
0.6 & —— #11-0513
of transformation plants 0 L 1 L ! ) )
DAP15 DAP20 DAP25 DAP30 DAP35 DAP40
oAl Development stages
m JiifiE Lipid
- o & [ Protein 65
N f_n 501 & i Sugar =
. £ g
il Sl
& £ - A
= e ;
g% SE4 —+— #LK058-2
22 = v -~ #LK060-2
g 40 —— #LK063-3
Ry 8 S . 1 1 . o= #11-0513
: - “ DAP15 DAP20 DAP25 DAP30 DAP35 DAP40
#11- #LKOS #LKOS #LK06 #LK06 #LKO06 P
0513 8-1 82  0-2 323 8-4 A Development stages
PR Lines E 8 pARTDGAT #3 F ik R 55 4tk
B 7 pARTDGATI FEE ¥k R 55 £ &k F YRHBERFAAEEASE
HimE . SEEARSHEE Fig. 8 Immature embryos fresh weights and soluble
Fig. 7 Lipid, protein and sugar contents of pARTDGATI protein contents of pARTDGATI transgenic
transgenic and wild type plants and wild type plants

2.6 pARTDGATIi HRERMKARYMBEERA AN 2.7 BEEVMRORELTE
E4=h-3 vk Tl e B TR T, AR 1~ 9 £ L 25 56 L TR Bk &
A ) e i DA bR R S B AE TR R AR R (A A% B ZMIR (R 2) . SRR, 5% 5L R AR 1Y

2 pARTDGATI HEFEHKHNEZERZHEK
Table 2 Main agronomic traits of pARTDGATI transgenic and wild type plants

AR Trait 11-0513(CK) LK060-2 LK063-3 LK065-2 LK067-1 LK170-3
¥k /cm Plant height 121.00=+4. 24 a 106.20+5.56 be 80.40+4.14 d 95.8045.31 ¢ 85.40+4.16 d 111.07+6.53 b
% — BB/ em 29.60+2.85a 24.20%+2.02 ¢ 25.0041.55 bc 23.80+2.27 ¢ 24.204+1.01 ¢ 26.60+1.71b

Height of primary branch

R4 $ Branch number 13.20£0.44a 9.40£1.52 be 8.00£1.01 ¢ 8.20£0.83 ¢ 7.60£0.89c 10.20+1.22b
%0 Boll number 26.6042.30a 28.40+4.83 a 26.8044.02a 30.40+4.21a 29.60+5.04a 26.60+2.88a
# H /g Boll weight 4.8940.63a 4.76+£0.77a 4.6240.42a 4.97£0.65a 4.46+£0.41 a 4.6340.53 a
#7458 /g Seed index 9.51+£0.46a 9.17+£0.52a 8.98+£0.49a 9.124+0.39a 9.36+0.56 a 9.31£0.66 a
K +5 /g Lint index 6.89+0.23a 7.18+0.42 a 6.43+0.33 a 6.15+0.28 a 6.45+0.19 a 6.42+0.33 a

&4/ % Lint percent 39.014+1.21 a 40.49+1.77 a 42.344+1.79a 39.89+1.21a 39.51+2.32a 39.87£1.35a




%5 M XIEZARSF . B GRDGATI B T3 # ikt gt 5 A8 5% 1k 7
PR Trait 11-0513(CK) LK060-2 LK063-3 LK065-2 LK067-1 LK170-3

T K/ mm 27.9440.59a 28.11+1.75a 27.96+1.12a 27.8340.66a 27.774+0.78a 28.27+0.73 a
Upper half mean length
/% Uniformity index  84.334+1.26 a 84.61+1.78 a 83.21+0.89a 84.34+1.48 a 84.23+1.32a 82.76+0.72a
W7 2 LG 5 BE / (eN/ tex) 28.310.46 a 27.9840.77 a 27.1140.33 a 28.6740.67 a 27.860.43 a 28.86+0.72 a
Fracture strength
ffi k% /% Elongation rate 6.49+0.22a  6.48+0.21a  6.494+0.23a 6.46+0.23 a 6.49+0.20a 6.4840.22 a
o # {4 Micronaire value 4,134£0.29a  4.2640.31a  4.1840.51a 4.234£0.27a 4.3940.36a 4.3420.19 a

il 5 i/ %6

Seed oil contents

31.14+0.13 a 28.84%0.37 b 29.224+0.29b 29.10+0.39 b 28.384+0.38 b 29.43+0.41 b

P B — SRR R R RO A (H At
MR AL R % T LA B T Y A A i IR A
WA 22 5 T R DN bR AR R 45 I AT AR L T8 0 R R A
A PR i R R R F 3 K

3 &5t

TEH I 2 B B (DGAT) J2& 40 i 45k =
Tk 9 A B Y 6 B (PR D L F 98 DGAT SR
Fear i R LTy Re L X T R 45 A 4 O 2 3l R
YO FF A AR B S R R B
Yo AR RNA T E AR Mt GRDGATI H
P23k s B BUARAT — 15k H Ik 5 B2 BHL - 52 ey 2 32k PR bk
FHFFHR UL SR gl R 1 o [ R b R R
S EA S IR MR h A RO S
AT .

ARG BE A KRG hpRNA T35 A4 1T
BRAG AL N VR 3L I GRDGATI A, 5 & hpRNA
DUIRZSH C k) iz i T F B A AR L B DU
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