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Construction of Core Collection of Upland
Cotton Based on Phenotypic Data
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Abstract: A total of 5963 germplasm collection of upland cotton accessions were sampled for constructing a
core collection. The whole collection was firstly divided into 11 groups based on the main traits and genotypes. The
resultant core collection including 281 accessions was constructed with 21 traits in each subset by unweighted pair-
group method with arithmetic means ( UPGMA ) , which accounted for 4. 71% of total collection. Furthermore the
representativeness between core collection and total collections was assessed by the ¢ test, F' test of variance , coeffi-
cient of variation, the diversity index ¢ test, average, range, phenotypic variance and variation coefficient, mean
difference percentage , variance difference percentage , coincidence rate of range ,changeable rate of coefficient of var-
iation and principal component analysis. The results demonstrated that the selected core collection could represent
the genetic diversity of initial collection.
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Table 1 Coden designed for quantitive traits in upland cotton

PR Trait W Coden of quantitive traits

R PT T =1, 3570 =2 (R340 =3

% LS FE =1, XG0 =3 A =4, 454G =5, 00 =8
A K/ LSI AN=1,H=2,K=3

R LT Hi=1,=2JE=3

A, LC Wik =1, =2, /5 =3, =4, 54 =7, 5FK =8
45 E LPA JT=1,0=2"h=3K%L=42=5
A SC Jo=1FL1 =25 =3 WL =4 0=5%=6
T AC FLE =1, =2, 40 =340 =5

I BS
SFBEAA FSA

Mif#h 1k STT

FJE =180 =2 K BRIE =3, [RAl4E =4
KF45FE=1,%5T45F =2,/ NTF45F =3

B =100 =2, =3, R =4

PT.Plant type; LS: Leaf shape; LSI: Leaf size; LT Leaf thickness; LC:
Leaf color; LPA ; Leaf pubescence amount;SC: Stamen color; AC; Anther
color ; BS: Boll shape ; FSA ; Fruit spur angle ; STT ; Salinity to tolerance ; the

same as below

1.2.3 SHEEREE 2 rerEs8eR M Shannon-
weaver {7 B ZAHEPEFEE (1, index of genetic diversity )
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§ S 55 A0SR LT A 4 R
HEAS T B = (3 Y Pyinp, V0 R4

PR BZ IR A ZREERR o n 2B, 25
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LA EAZ DR, e 200 i it F SR 207 ¥ D AR I
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W2 (Range ) . A J5 2% ( VPV, variation of phenotypic
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Table 2 Index of genetic diversity in entire germplasm of different groups

B ZREMEFEEL Index of genetic diversity of different groups

E i}: LB @A BEr LR SR e BRI HOrR R SR EFEWAM BiE s
LGC GC YLC RLC oc AC ZTB L S MV GM
OB BE FS 2.17 2.06 2.01 2.06 2.05 2.02 2. 14 2.15 2.18 2.24 2.20
KR LU 2.26 2.22 2.24 2.52 2.18 2.00 2.51 2.13 2.33 2.38 2.47
FBCT 7 SBN 1.75 1.50 1.24 1.61 1.72 1. 81 1.52 1.73 1.76 1. 67 1.53
B AA FSA 0.26 0. 00 0.18 0.63 0. 09 0.39 0.97 0.52 0.35 0. 40 0. 46
T sc 1.00 1.18 0.68 1.02 1.07 1.21 0. 81 0. 66 1.08 1.02 0.96
25t AC 0.28 0. 69 0.18 0.72 0.31 0. 64 0.17 0. 00 0.24 0.20 0.29
B sp 2.01 2.28 2.06 2.31 2.17 2.30 2.19 2.26 2.09 2.10 2.25
I BS 0.71 0.69 0.25 0.73 0. 68 0. 64 0. 47 0.70 0. 65 0. 67 0.53
¥ BW 1.27 0.94 1.28 1.36 1. 40 1.21 1.31 1.33 1.30 1.23 1.27
DyifEE M 1.02 0.71 1.02 1.24 0.98 1.18 1.20 1.04 1.07 1.01 1.01
fif &k STT 0. 66 0.20 0.30 0.35 0.67 0.79 0. 54 0. 66 0.53 0.36 0.36
AH W oW 3.27 2.69 3.10 3.02 3.40 2.97 3.33 3.05 3.70 3.67 3.45
nEEE LT 0. 60 0. 61 0. 69 0. 88 0.70 0. 68 0. 88 0.72 0. 68 0.73 0. 69
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F2(8)
- ZHEVETE AL Index of genetic diversity of different groups

E :lj: TkE  arER EE kR MR e BRURE Wop R SRR EFE W SRR
LGC GC YLC RLC oC AC ZTB L S MV GM
I F RN LS 0. 80 0.42 0. 82 0.72 1.04 0. 87 0. 84 0. 94 0. 80 0.76 0.79
45 LPA 1.24 1.05 0.96 1.05 1.04 1.06 0. 87 1.07 1.09 1.08 1.12
R 0. 09 0.56 0.79 0.21 0.15 0.15 0. 07 0. 68 0.13 0.11 0.08
g LS 0.03 0.20 0.43 0.39 0.36 0. 00 0. 07 0. 60 0. 00 0.00 0. 00
H4E LP 2.42 2.04 2.38 2.63 2.60 2.72 2.48 2.26 2.70 2.69 2.68
PR PH 4.08 2.83 3.26 3.44 3.83 3.06 3. 64 3.28 4.35 4.21 3.86
FRE PT 0. 40 0. 00 0.29 0.47 0.24 0.24 0.17 0.70 0. 34 0.20 0. 49
Fi5 SI 1.74 1.58 1.53 1.67 1.75 1. 81 1.83 1.82 1.75 1. 65 1.71
SEH Average 1.34 1.16 1.22 1.38 1.35 1.32 1.33 1.35 1.39 1.35 1.34

FS:Fiber strength, LU : Length uniformity , SBN ; Sympodial brand node, FSA ; Fruit spur angle, SL; Span length, BS: Boll shape, BW: Boll weight, M Mi-

cronaire , GP ; Growth period, LP: Lint percentage, PH ; Plant height, SI:Seed index, LGC : Lack gossypol cottons, GC ; Green cotton, YLC ; Yellow leaf cotton,
RLC; Red leaf cotton, OC ; Okra cotton, AC ; Absent cotton,ZTB ; Zero type brand, L ; Landraces, S ; Strain, MV ; Modern Varieties, GM ; Genetic materials , the

same as below

3794
73 :‘—F
2349

o S
2007

4072
1970
2757
2762
2393

S T—
2395
2767

3931
2782 |_

2265
7568 |

3675 '
2402 |

3783 ; , , ‘ , , , , —

0.00 0.10

1 L L L 2 L L 1 1
0.19 0.29 0.28

AL AL ZR AL Coefficient
1970 ~ 7568 : £x (Al 4 '
1970 - 7568 : The code of green cotton cultivars

E1 20 HEERMEN UPGMA REE
Fig.1 UPGMA dendrogram of 20 green cotton cultivars
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Table 3 Accessions,sampling percentage and genetic diversity of different groups

3% Accessions

ZHREEFEEL Genetic diversity (H')

A5 44

Group No. Groups et B Ah HBORELE A (% ) Sty A0 T
Entire collection Core collection Sampling percentage  Entire collection Core collection

1 T LGC 209 11 5.26 1.271 1. 009

2 LA GC 20 2 10. 00 1.139 0. 404

3 #HAN YLC 44 2 4.55 1.138 0.318

4 ZLH#5 RLC 45 3 6. 67 1.326 0.643

5 XA OC 107 4 3.74 1.275 0. 675

6 FFHE AC 30 3 10. 00 1.244 0. 624

7 S S WAN 72 4 5.56 1.249 0.571

8 M5 s A L 312 21 6.73 1. 280 1.178

9 MRS 3814 139 3. 64 1.316 1.325

10 PEH A MV 1132 83 7.33 1.269 1.239

11 LR E GM 178 11 6.18 1.271 1.108
It Total 5963 281 4.71 1.253 0.827
R4 SWMRSLOOTR 21 MERIBESHEERILE 2.2.2 BMBRFEFESZOFRERSER WK,

Table 4 Comparison of diversity indices for 21 traits between

the entire and core collection of upland cotton

e (AW U
LE2IN ZREVEREEL ZREVEREL tfH
Trait Entire collection index Core collection index ¢ value
of genetic diversity of genetic diversity

USRI FS 2.218 2.259 -0.312
KEERESERE LU 2.372 2.430 -0.409
AT SBN 1.743 1.907 -1.515
FREESA FSA 0.385 0.315 4.684™
A4 SC 1.072 1. 147 -1.278
1B AC 0.259 0.252 0.612
B5 SL 2.169 2.294 -0.935
IE BS 0.651 0.674 -0.679
T BW 1.315 1.411 -1.237
A TEREE M 1.072 1.152 -1.320
MiER T SA 0.777 0.818 -0.877
HHH oP 3.719 3.605 0.523
IHJELE LT 0.701 0.735 -0.928
iR R/)N LSI 0.811 0.881 —1.600
H447E LPA 1.099 1.125 -0.453
e, L.C 0.197 0.326 -7.015*
I LS 0. 121 0.127 —0.466
K4y LP 2.756 2,89 -0.814
W5 PH 4.353 4.202 0.589
PRI PT 0.352 0.333 1.220
TSI 1.746 1.773 -0.274

toos =1. 9605ty oy =2.576; ™ 143 HIFRIR 0.05.,0.01 KVAT e 25 5,
NG
to.os =1.960,t; =2.576, and ™ represent significant difference at 0.05

and 0. 01 level ,respectively,the same as below

F AR ERQISH RS oA, A%
TR IR rh AR 2 2 A e K A AR S, AN TR PR 1)
(AR S AR B R TR) L B B A 55 s K R A 7
B RFREART 10% 58, Hop R AR AR F R A 3
K, Horp SRR R A RS A 978 S RO
i 40% , B2 T BT IR AR 0 AL AR S R st
TR ZREVER 3 AT IS ), 36 A #EAT A0 Fh BT Y
Fg,

21 AR RV 9 PEA 45 R 0T LUE Bl
R MR AR S R B0 CV) ¥ T IR BRI, £ I 4%
DR EA RIS 28 0 S, BR T BT
N AEBCARERIE 3 MR 25 58 it b,
HA MR 22 % R 3, 4 F S, A 18 APtk
()5 25 0 55 1 T AR A YT 6 4B S B bR 3 ANk
PRAY T 25 W 2 e TR a0 A U, R W AR O ol BT 3R
RERMABST(FRS), MRS TR, O R
HeEWMBEMAMEZE R H SR (MD) M55
HR (VD) ¥R 85.7% , M EZ &R (CR) N
95.8% ,E S RBAEALFR(VR) N 114. 1% , 1%
MD <20% .CR >80% [% 70, [A] i VR F1 CR #E K
AR REAZ 1R 2R B R A 19 35t AL 2 RE P Hh T
AL, T A O Bl o AR BB A5 40 2 4 R R B UR Y
e Z R
2.2.3 ERBSSM XA TR A TG IR A
TR HTATHN( R 6) , PIE RRIE(E DTk R K R
TFOTHRBON AR . DARRIE(E R T 1 obsifE, 453k
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Table 5 Comparison of mean,range,variance and variation coefficient in entire upland cotton and its core collection

LT Entire collection BT Core collection
[N F1{H t{E
Trait FE e VES TRFE P He2z Ji 2 5 FAL F valne + value
Mean Range Variation (%)CV Mean Range Variation (% )CV
FEAHRRE FS 20.91 7~31 5.01 10.71 20.89 7~30.8 6.54 12.24 0.021 0. 144
KEEFE LU 49.43  28.4~86.7 7.34 5.48 49.66  37.3~83.2 1251 7.12 2. 161 -1.159
FHCTIfL SBN 6.62 2~13.4 1.87 20. 65 6.84 2~12.6 2.68 23.93 7.492%  -2.306"
TAAHEA FPA 1.17 1~3 0.26 4. 12 1.16 1~3 0.27 45.13 0.110 0.332
AL SC 1.85 1~6 0.79 48.07 1.9 1~6 0.98 49. 64 6.424*  -2.534*
T2 AC 1.07 1~5 0.08 26.33 1.07 1~5 0.11 31.17 0.015 -0.122
B SL 28.23 10~36.6 476 7.73 28.17 10~36.6  7.69 9.84 0. 170 0.332
B BS 2.01 1~4 0.43 32.64 2.11 1~4 0.54 34.66 6.825*  -2.361"
FATE BW 5.23 2~9 0.72 16.22 5.24 2-~9 1.03 19.39 0.159 -0.399
b M 4.39 1.9~7.1 0.42 14.74 4.43 2.2~6.8 0.50 15.97 1.325 -1.065
it SA 3.80 1~4 0.20 11.75 3.76 1~4 0.29 14. 42 1.719 1.311
HEFW 6P 133.15 9%4-~192  119.45 8.21 132.25 94 -~163  128.81 8.58 1.843 1.357
SR LT 2.10 1~3 0.23 22.93 2.12 1~3 0.25 23. 64 0.455 -0.675
SN 2.12 1-3 0.30 25.67 2.07 1~3 0.34 28.36 2.107 1.451
H40E LPA 2.84 1~5 1.00 35.29 3.00 1~5 1.20 36.42 7.285%  -2.699
i, LC 2.07 1~8 0.36 29,12 2.11 1~8 0.62 37.29 0. 800 -0.705
" 1S 1.05 1~8 0.13 34.61 1.07 1~8 0.26 47.40 0. 464 -0.838
K5 LP 3619  13.6-47.8  15.41 10.85 36.53  18.0~47.8  27.29 14.30 3.370 -1.189
¥k PH 83.23  29.1~200.9 37456 23,25 8492 29.1~200.9 45269 25.06 1.997 -1.413
R PT 1.91 1-3 0.09 15.98 1.93 1-3 0.08 15.06 1.204 -1.097
TSI 11.01 4.2~16.8 1.88 12.47 11.07 7.1~16.8 2.19 13.37 0. 469 -0.685

F6 FEFEFAZOHMBEERS S ITHEHEEN Rtk

Table 6 Eigen value and cumulative contribution for the initial collection and the core collection

JEURIBT Initial collection BLUFITT Core collection
. S ————
fift FE (%) %sz(o/ ) i (%) %xffw )
Eigen value Contributive rate contributive rate Eigen value Contributive rate contributive rate
1 2.436 10. 149 10. 149 2.224 9,268 9.27
2 2.182 9.091 19.239 2.005 8.354 17.62
3 1.863 7.762 27.002 1.812 7.551 25.17
4 1.633 6.805 33.807 1.763 7.346 3.5
5 1.473 6.137 39.944 1.639 6.829 39.35
6 1.283 5.344 45.289 1.356 5.652 45.00
7 1. 107 4.613 49,902 1.327 5.530 50.53
8 1041 4.337 54.239 1.189 4.955 55.48
9 1.019 4.247 58.486 1. 110 4.625 60. 11

A9 A FE Ay, B — A F2 o 1 R AR AE 53 0 R 3 i
2.436 F12. 224, 5TikFE 5300 R 10. 149% F19.27%

FT 9 A W 19 B3 5T sk R 4> ) 2 58.486% M1 3.1 #OFREIMIE R

60. 11% , Rl A4 EAZ O F BT BE A% AT R HERR 152 15 T A% O BT AR 7 125 43 S Pl — o R 3R
A%, e A B R A AR Y BRI DR RUBHEAL FEAL ORI BT, 55— Tl A1) FH 5 R B 4 4
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DRTREVAR ) (10 388 £ 22 5 32 B R BUAE AR 18] 1 T 25
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A AR IR 5 SEBR I FH AH S T R A7 B ot
BRI B AR R A SR s i 2R IR L,
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HLA fRi 2 AR A gt PR S0 . AR ST R
21 AR M RA g ki M AR AZ OB T A 5% 2247 I HL
FEEAT , SR BEALIURE I BURE | AR PG 2 E 1 75
2, VA A R I A 0 b B BE AR | RE A5 AR 22 Bt b
S DR B 0 R 3 A 2 R, (R TR RER 5 2
GBS S LA SN S A5 DR 2R 5 ), S R T B S
B 4 o G P A A B, PR I 7 A A O o i B
BB AR PR
3.2 SAERESEHILGINGHE

ARG R F SErT 4B A o e IR 7o AR i P
X8 LA RS X R — s A AR RE AT LU A1)
ik ok, Rl RERS R AN SE P RN AR s SR 1 AR 5,
X — AR TR DR R AR L AR 5

H A A% O R T [ A A BRURE H A, AT LA
R D I R A () R/ N A T IR T P A
145 JEVED A AZ Co MR o7 S B 05 194 L B8] — it
4 10% ~30% , H.D. Upadhyaya %' ] 16991 {3
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