TLHFAM 4R (Jiangsu J. of Agr. Sci. ) ,2015 ,31(5) :975 ~983

http: //www. jsnyxb. com 975

&R, XIS, BRI, AE. BRI R R AL 2R AT D). TSR Ak 25 ,2015,31(5) :975-983.
doi: 10.3969/j. issn. 1000-4440. 2015. 05. 006

BEMEMCSMENEN EEZESHFESHT

R OE, xalk, RFE, OB F, FaX, Hmi
CITIRAA R B 2 B TE BRI/ A KT F AR EISE T S50 % T30 FIRE 210014)

WE: MEREENSTAEY, e e A EENAETT R it &2 L, AR5 LL 24 4 =i A
TREMARAE SRR (R MARE BRI B & R RR A 70 . 25 R s , T 01 B AR AE SRl ( R Rl & il = i
FALT =Rt B i BR iR s AR AR (R) MfAAE B 25 (A5 S E Z MR A B3 A, A
JHIE) 53 A THRAE 26 458 ik | 1 370 % SSR FRic %t 32 ML S D (R ) #E T fL ZREM b, 223815 190 4>
Z MR R 609 ANRFEA AR 5 A7 SR B 1) 55 0 A8 RO IR 2 ~ 9 A, PN 3,09 4, ZERFE &
(PIC) 7584 0.07 ~0. 81, F-¥1°4 0. 40, BEAHEE 32 (hAH RN 5 AR, Horp 12 43 S vl A SRRl 2 1k
3SR, T 20 R BTAORERI SR B 2 ANSERE L SCIRA AT RN B SRR i R A O IR A 11 A,
9 AUt i b MR T T 45 R s R AR R4 0.043 6 ~0. 144 9,

KEWR: ML, g B ERENE; QaT

RESES: $634.3 XEkFRIRE . A XEHS: 1000-4440(2015)05-0975-09

Kernel oil content and genetic diversity of upland cotton germplasm

ZHAO Jun, LIU Jian-guang, WU Qiao-juan, ZHAO Liang, XU Jian-wen, XIAO Song-hua
(Institute of Industrial Crops, Jiangsu Academy of Agricultural Sciences/Key Laboratory of Cotton and Rapeseed , Ministry of Agriculture, Nanjing 210014,
China)

Abstract: Cotton is an important economic crop. It has great economic and social benefits to improve oil content of
cotton seeds. In this study, seed oil content and fatty acid composition of 24 cotton varieties were measured. The results
showed that the oil contents of recently released cotton varieties were significantly lower than high oil materials, and fatty acid
composition varied among different varieties. There was no correlation between fatty acid and oil content. 370 pairs of cotton
SSR primers distributed on 26 chromosomes of cotton were used for the diversity analysis of 32 cotton varieties. 190 polymor-
phic loci and 609 alleles were detected. The allele number was 2-9 for these primers, with the average of 3. 09, and polymor-
phic information content was about 0.07-0. 81, with the average of 0. 40. 32 varieties were clustered into five sub-branches,

among which, all high oil materials were grouped in three sub-branches and the remaining 20 varieties in other two. By asso-

ciation analysis, 11 loci related to oil content traits were
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Table 1 The oil content and percentage of fatty acids in different cotton varieties

P NeWiRR L3 (% )
Al (R) g{f Y mOEm hWm Gmmm e i I
Cl4: 0 €16 : 0 Cl16 : 1 C18: 0 C18 : 1 C18 :2 C18: 3 €20 : 1

Mi1 41.06a 0. 62ef 21.671{ghi 0.45[gh 2.52cd 14.69de 58.94ab  0.28bcdel 0.42abc
ESEPS i 39. 12ab 0.68def  22.96bcdefl 0. 46efgh 2.55bed 14.58e 57.50abede  0.33bede 0.28def
RTN78 38. 02abc 0.69def  23.28bed 0.50cdefgh  2.56bed 16.20cde  55.73bedefg 0. 28cdef 0. 36abede
R 1944 37.80abc 0.70def  22.56bcdefg  0.50cdefgh — 2.71bed 16.82bcde  55.30cdefg  0.21g 0.33bedef
e 37.65abed  0.61f 22.36bcdefgh  0.47cdefsh  2.72bed 15.29de 57.25abede  0.29bcdef 0.27def
3 55263 37.31abed 0. 63ef 21.75efghi  0.53bede 2.76bed 19. 66a 53.37fgh  0.31bcdef 0. 33bedef
FEAR 91 & 36.90abed  0.83b 23.71ab 0.59a 2.54bed 19.22ab 53.10gh
4BH 73-39 36.49bcd  0.66def  23.36bed 0.53abed 2.73bed 17.48abed  54.18efgh  0.26efg 0.29def
TR 2 35.12bcde  0.79be 24.67a 0.58ab 2.73bed 18.6labc  51.66h 0.27defg 0. 30cdef
. Siv-2 35.05bcde  0.64def  23.47abc 0.49cdefgh  2.66bcd 15.49de 54.94defg  0.29bcdef 0.29def
M 123/757 34.51cde  0.72cd 22.81bcdefs  0.51cdefg  2.54bed 15.61de 56.72abcdef 0.32bede 0.40abcd
1L 93 i 354 33. 41def 0.68def  23.01bcdef  0.50cdefgh  2.91b 15.53de 56. 50abedefl 0.27efg 0. 30cdef
FEA 19 32. 14efg 0. 62ef 22.41bcdefg  0.44h 2.90be 15.34de 57.45abede  0.25fg 0.22f
A 21 31. 84efg 0.66def  22.58bcdefg  0.52bedefl  2.72bed 15.16de 56.90abcde  0.29bcdef 0.36abede
IR 603 31.73efg 0. 63ef 21. 48ghi 0. 44gh 2. 56hcd 15. 19de 58.41abc  0.30bcdef 0.44ab
FF 605 29.65fg 0.70de 22.39bcdefgh  0.48cdefgh  2.55bed 14.15¢ 59.01ab  0.34abed 0.28def
FRHIF 602 29.56fg 0.66def  21.04hi 0.47cdefgh  2.48d 15.29de 59.26a 0.31bcdef 0.26ef
FBF 609 29.291g 0.66def  22.28cdefgh  0.48cdefgh 2. 56bcd 14.76de 58.7labc  0.29bcdef 0.25ef
WA 18 5 29.22fg 0.62ef 20.90i 0.49cdefgh  2.48d 15.39de 58.80ab 0.35ab 0.47a
M1 5 28.92¢ 0.92a 23. 14bede 0. 54abc 3.25a 15.26de 55.73bcdefg 0.35abe 0.43abc
BT 604 28.80g 0.68def  22.46bcdefs  0.47defgh  2.51cd 14.39¢ 58.94ab  0.29bcdef 0.26ef
FF 608 28.73¢ 0. 80bc 21.99defghi  0.48cdefgh  2.40d 19. 12ab 54.18efgh  0.40a 0. 36abcde
HF 607 28.49g 0.69def  22.18cdefghi 0.47defgh  2.44d 14.77de 58.83ab  0.29bcdef 0. 32bedef
I 606 28.26¢ 0.70de 22.59bcdefs  0.51cdefg  2.43d 15.09de 57.71abed  0.29bcdef 0.31cdef
[FB AR /ING FBE 3R R 26 573K 0. 05 BFEAKT-,

HRAE AR DT RRLH 730 5 45 28, FATT oA TRIRIGY FIRE AR ; BN AR I D PR A0 35 AR S R PR A A
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24.00% ~28.20% , Horp & i f i B R 40, B
RAYJE WA 18 5, PAASHR AN ARG 0y R & & A8 iR A
15.12% ~20.52% ,(Hh & B
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B 238 55263, %
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51.93% ~59.57% , Horp & & 5 0 2 A 602, B
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Table 2 Correlation coefficients between oil content and percentage of fatty acid

R AL R

£zt i it T T RE R FrARTR Ty JHI R TR TR MR T HIR TR
R R -0.206
FEARR 0.319 0.511"
FAR IR 0.155 0.610* 0.647 ™
WG 0.111 0.289 0.355 0.289
R 0.292 0.350 0.301 0.626 " 0.06
TR -0.399 -0.471* -0. 669 ** -0.752* -0.327 -0.877**
PRI -0.403 0.309 -0.320 -0.098 -0.210 0.017 0.116
AR -0.009 0.128 -0.319 0.006 0.008 -0. 006 0.060 0.393
¥ RIRTE 0.05 KF- LW EEHDG, ™ FIRTE0.01 K LB EAMC,
*£3 TEAKBERM(FR) BAQMEHBRINNENERRESE
Table 3 The contents of saturated and unsaturated fatty acids in cotton varieties
i (&) TR0 1y TR R AR 5 2 Z A AR T2
M11 24.80fgh 15. 56de 59.22ab
O 26. 20bedef 15.32e 57.83abcde
RTN78 26.53bede 17. 06cde 56.01bcdefg
4 1944 25. 96bedef 17. 65bede 55.52cdefg
M C 25. 68cdeflg 16.03de 57.54abcde
3 55263 25. 14efgh 20.52a 53.67fgh
IR 91 R 27.08ahc 20.08ab 53.37gh
45BH 73-39 26.75bed 18.30abed 54.44efgh
A< 4% 28.20a 19. 48abc 51.93h
M Siv2 26.77bed 16.27de 55.23deflg
M 123/757 26.07bedef 16.52de 57. 04abedef
i 93 #1354 26. 59bcde 16.34de 56. 76abcdefg
HH 19 25. 69cdefg 15.27e 58.78ahc
AT 21 25.96bedef 16. 04de 57.19abcde
FF 603 24. 67fgh 16.08de 58.71abc
IR 605 25. 64cdefg 14.92e 59.35ab
INIE 602 24.18gh 16.02de 59.57a
TR 609 25. 50cdefgh 15.50de 59.00abc
Wit 18 = 24.00h 16.35de 59.15ab
MHe1 5 27.30ab 16.22de 56. 07 abedefg
PR 604 25. 65cdelg 15. 12¢ 59.23ab
P 608 25.19defgh 19.95ab 54. 58 defgh
JF 607 25. 67 cdeflg 16.19de 57.92abed
JF 606 25.72cdefg 15.91de 58.00abed

[AF A Rl INE FRER R 22 5335 0. 05 BEKF-,
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LT RRBRAEAN ] il (52 thar A e it 2
FEMER2E . MRAERM S e AR TR Rl 2 ] 22 AR
K, 75 E K 28.26% ~ 41.06% , 7 F R KN
12.17% ., Ho v &l & & & 2 M1, ik 3|
41. 06% ; B AR M I ATF 606 , & i & A 28.26% , 1E
MY 24 S AN (R ) T AR AR R D5 R 241 43 7R
AR (R ) ZRAAAEAR R R 2 5, b 2r R
KERAAIGIR 2 7 REBGAE] 20.30% 5 W G 5E IR
AN 0.61% ~0.92% , Ho 2 5 e i 1 2
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Table 4 Statistical analysis of oil content and percentage of fatty acid in

Wil 5, B EMW C; Mm-S EZRA
20.90% ~24. 67% ,Horp & o f i B R 40, B
IRA RS 18 55 At R & = A0 0. 44% ~
0.59% , Hor & it fe 5 2 IR BRAR 91 &, (IR 2
TR 19, B IR R & B A IR N 2.40% ~3.25% , Hir
B iR ORI 1 5 IR RS2 R 608 5 TR 7
AR A 14. 15% ~19. 66% , Ho b & & 5 m 1Y 230
55263, fix 1% (9 & 75 BF 605 ; 37 9 R & & A8 iE N
51.66% ~59.26% , H:rp £ 2 f5 i A 2 R0 602, B
fECAY J2 1B B 4 20 SRR R % = A R 0.21% ~
0. 40% , Fe 5 £ d5 = 1 2 3 608, e I A 2 o 42
T94-4 ; (LA FH IR & i AZ MR 0.22% ~0.47% ,
IR R R 18 5 IR R FER 19( % 4) .

24 cotton varieties

EERlii 33.29 41.06 28.26 4.05 12.17 0.25 -1.36
N T R 0.69 0.92 0.61 0.08 10.88 1.56 2.57
TR 22.54 24.67 20.90 0.86 3.80 0.22 0.65
bR R 0.50 0.59 0.44 0.04 7.85 0.89 0.81
fifi IR TR 2.63 3.25 2.40 0.19 7.26 1.60 3.50
HIR 15.96 19.66 14. 15 1.63 10.21 1.29 0.43
AT 56.63 59.26 51.66 2.18 3.85 -0.66 -0.50
M JRR R 0.30 0.40 0.21 0.04 12.76 0.60 1.73
AELETR TR 0.32 0.47 0.22 0.07 20.30 0.69 -0.39

2.2 SSR 5|¥ffiE RARIE(E B SR

WA AR R AFA R B R AR RS e 45
BRERERE 10 oM FEHL 1 4> SSR bric {7 s, Je3E
SSR #ric 370 X, XFHERK Y 32 Oy M RHEAT 2 Ak
W, Hod 190 XF 514 e, R R 281,
ZENEHE N 51.35% (£5),

Horp A W Z S S H %0 59.16% ,D F
200 43.46% , TF 190 N2 AL 1 LRI 2] 609
SRR S A A SR 3 4 S A AR SO TR AR R
H2 ~9 A SRR 3,09 A4S HEINE] 2 SR 1
LA 78 A, o S 2L 41.05% s K ) 3 4
SN SR 50 AN, o 26. 31% 5 K E 4 4257
S S 33 A, 17, 37% 5 K B 5 4> 25 43 75 St
FINEAS, 17 A4, 15 8. 95% Kl E] 6 4~ K 6 AL 454

A S EAL 12 4, 15 6.32% o KnlF] 2 ~3 NEEA
AR SRR B A B 67. 38% |, 1 BH U0 i
FGER v A5 A AR S B0 o /D AR 2 AR I
190 M s Z M5 B & 5 (PIC) 221§ °H 0.07 ~0. 81,
X 0. 40 TR EUETE N 0.15 ~0. 83, F 1k
0.46; H £ W 2] fe 2 55 A0 42 5 500 A il 2
BNL3383 ,{ii T D9 Yetafi il 2] i) 45 5 A8 S 80U 9
A PICAE ] 0.81, A.D WA R R, A WA
SN AR SRR 3. 25, ZREMEFEECN 0.49;D W4
SRS AR SRR 3. 06, ZREVEFR BN 0. 47, UL B
A A WA BHE ZHEMERS S T D WA, D WA AT fig
Pl 2 R 2 A A R PEIR S ZER Y
A AR R R 2 6 B i BB R ), NI 1 i £ |
TSR IR R RN (K 6) .
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Table S Polymorphic marker distribution on 26 chromosomes of 32 cotton varieties

ok whme  satmn OO0 g I 2 I el
A01 12 6 50.00 DO1 11 5 45.45
A02 10 8 80.00 D02 15 11 73.33
A03 12 5 41.67 D03 11 6 54.55
A04 12 6 50.00 D04 10 3 30.00
AO5 19 10 52.63 D05 16 12 75.00
A06 12 9 75.00 DO6 14 4 28.57
A07 12 5 41.67 D07 13 5 38.46
AO8 12 7 58.33 DO8 13 6 46.15
A09 13 9 69.23 D09 15 5 33.33
Al10 10 4 40.00 D10 15 6 40.00
All 18 12 66.67 D11 19 4 21.05
Al2 29 23 79.31 D12 15 8 53.33
Al3 15 6 40.00 D13 17 5 29.41

Al ~ A13 D1 ~ D13 3 IREEMRAE A D Jeta iR AL 13 S ok,

F6 190 3F SSR L B B AME RS
Table 6 Information of 190 polymorphic SSR loci

S A SR AL ZEMIER ZBEER
A 3.09 0.46 0.40
A 3.26 0.49 0.43
D W4 3.06 0.48 0.41

2.3 EESHEEMRIESHR

B Affy ot o TR 6 25 G 22 2 B M v S A 21 TR Y T
2. SR NTSYSpe-2. 10 4347 32 4344
BHYEAE ZFEE . FHAEMAZE V112 ( Un-weigh-
ted pair group mathematics average, UPGMA ) #1775
Ko, TR IRIE (B 1) o 32 (AR 1 5
AR RS — R P R S AT 9 19 ARl
A SR i A (3R, 2 IR RS A (R ) |
FLAR 19 FEAR 21 FLAR 27 JOAR 11 5 K 99 it
15 FPARET 18 FPARAT 20 [ TM-1 DLE IR 8 5, &
TORBERNSE T AL 1 AR i 1R
SO, 0 R A S S E A (R) S
73-39 HIF| 55263, 55 VU S A 5 TR 3% HA g i ol

(R), /02 RNT78 ) siv-2 IR C IR 123 JRIEAR
91 & JE 4 1944 it 93 4T 354 UFHRE G4 A M11,
Aoy SRR A, ARG v B 32 AR ()
P R R R (R ) SRS R SR (R ) 1Y
225 AR G IR RS, 3 A i Al (R ) &
A 3 ANZAE, 2 B v BT R B R I AL LA e
BEH,
2.4 HRICEREMICEHENXBESHT

SR B A 25 R A R[] 25 5% G 22 % S AT
ZESRIGFE M A 5T 43 B AT TASSEL 2. 1
A — B 2 AR 7 ( General linear model, GLM ; Q) FlI
TRE LM A ( Mixed linear model, MLM; Q +K) &
J¥ B 196 A7 o5 19 S5 437 A48 53 43 530 5 b oA vl i aE
F1RTRAHT

SRS S 5 L 7 R — B2k
PAASERUAG I 5] 5 Ff 5 3ol o MR 8 S 1B A £ a5
1A, AR 7E 9 e tafk b Hoh A SEEL 7 4, D W
A 4 A IR AL PR AR ARG I 2] 5 Rl i MR
TR 9 A A ATE T Sk b Hh A
61 ,D WA 3 A4, Hhrid NAU2325 Fil NAU5428
BRI R, A12 A1 D3 P @R G
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BNL598 FARic NAU3294,D3 Jetafk LA h sl UK 2] B 067 25 i BEAE 5 0.043 6 ~0.132 3, Hirp
JEFRIC NAU2325 1 NAU4052 , — i 2 PEAS AL A T BB Z KR A 3 A, 5 — M2 PR A A I
FNALEEREAZ 5 0.056 0 ~0.144 9 H A Bk B R EALGAARE (R 7).
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Fig.1 Clustering analysis of 32 cotton germplasm
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Table 7 Marker loci associated with oil content trait and their explained phenotypic variations

N : wE A e et

ric el (cM) MLM 2 MLM MLM 2 MLM
p r p r

BNL598 A12 117.231 0.003 9 0.1323° 0.003 9 0.1324*
NAU3294 AL2 94.546 0.036 5 0.035 4 0.064 9 0.039 7
CIR343 A8 44.605 0.035 3 0.047 2 0.0722 0.056 0

CIR246 D2 0 0.007 5 0.1253" 0.007 5 0.1253"

NAUS384 A2 73.740 0.008 5 0.0719° 0.008 5 0.0719*
NAU2325 D3 61.134 - 0.018 5 0.060 2
NAU3127 A4 116.854 0.030 7 0.0522 0.0457 0.067 6
NAU2932 D5 98.365 0.018 1 0.055 4 0.018 5 0.060 2
NAUI272 A6 69. 441 0.037'5 0.070 9 0.037 5 0.071 0
NAU5428 All 147.597 - 0.009 9 0.144 9
NAU4052 D3 77.730 0.0217 0.043 6 0.053 1 0.077 5

* BN IALIT R REE S5 0. 01 B R F KT

3 1F i
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P A A W Rl BR Tl AR AR b A R AR AV o
Ve TR e, ol BB A, T LA & B AR
1R T A AR T X A I i e A AR A AR A (L
AERBEZX ) AR 32 BT AR
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AR AR SRR (2R A B i B S5 AR il A R
55 AR IE 11 55 T e 438 A% O 1) I T S AR — 2K
RISE i 22 B, MR B T R S AN 7 B
USRI B 5T 285 T T, M A6 A B AR5 g ot
FAE AR RZ A, O e Tt 52 | X &
IR 25 7 S P 7 Ao R e B v T R A i
EMRMEEEA X 38 R AR S i A
Fmte

FIFH AT FHRICHTIEAS R RS L S F (R ) 1Y 3t f%
AN TG T R i 22 5, T LUK A T
AR AL 22 A G 5 e AR I AR AL D B (L 2 5%
AWFFENGE 32 1 4 Bk 3E 2k 5 28 T B, AR 5 I o
(F) Mg E i A (R) 70k 2 R MHX 2 2K
REZ ARG OC R AT, B NRYBF 45 R 3R W,
i SR R 2 A A e, SIS

SEIEARDE U I AR A 7 i R S R A Bl
6 R R B AN BRI AE A Bk, B
Flr () A2 b e d 20K T o T R B A 5 il 1 R
S, FZAWITH A ER  (—) MRSl E
BB T RE Sl 458 5 AR B Il BRI () Mk
PP AR B A R AR AL AR B R e
) EZAR bR, S EOA AR ) SRR AT,

FAAEA A i i R B IR, 32 22 3 R ol
Yu %520 il AR -5 V6 2 AR (R S AR A 31 17
A5l o EEAR DG QTLs, AM i 7F 12 SR ULk |-
o F A12 e tafi BRI 2 4> QTLs, Hirfr 1 4>
fip R TUAR 5 23, 64% , XI/INIFEE) LU oA EE 4
F A8 R BER A A AL LG 2] 8 AN 545 9 a2 A C 1Y
QTLs, HA i F D7 Jefafk 19 1 4~ QTL 7E 2 N 3F
BehaelI A I E] , 2R BEARAE LA 89 - BF AL AR Sk
ARE, RS AT , 1E 3 AME Ay EREE T A I
12 A S5Hf b WA RN Y ARG
DU 5 5 i A 56 A0 07 A5 5 AT AR 5T 35 2 AR ]
XEMAMBARA LR, SRR ST
Z R AE AN [ 19 5 R A 5 v P bR S 3R D i A
A, P RE AR il IR A 43 A T B
PEHHKHE
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