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Genetic Diversity Analysis of 647 Sea Island Cotton Germplasm

Resources

ZHANG Lei-lei', FAN A-gi', HONG Mei', MA Zhi-hua', CHEN Jin-rui', ZHAO Shuang-yin', ZHENG Kai,
Tu'er-xun Tu'er-hong*
(*Academy of Agricultural Sciences in Xinjiang Bayingoleng Mongolia Autonomous Prefecture/Xinjiang Early-middle-maturing and Early-maturing Upland

Cotton and Long-staple Cotton Observation Experimental Station Ministry of Agriculture and Rural Area of China, Korla, 841000; 2Xinjiang Agricultural
University, Urumgi 830052)

Abstract: The variation coefficient analysis, genetic diversity analysis, correlation analysis, principal component analysis and
cluster analysis of 647 island cotton germplasm resources were carried out in order to screen more diverse types of island cotton
germplasm resources for parent selection and variety breeding in the future. The variation range of quantitative indexes of 647 sea
island cotton germplasm resources was 2.46%~36.43%, indicating the rich diversity among sea island cotton germplasm resources.
The number of stem hairs, leaf color, leaf hairs, petal basal spot size, main stem hardness, fruit branch type and style length of island
cotton germplasm resources were variable, and these external descriptive traits could be directly used for the improvement of plant
morphology. Genetic diversity analysis of quantitative indicators showed that the diversity of indicators reflecting fiber quality was
more abundant than that reflecting yield, and germplasm resources could be used for improving fiber quality and maturity. Correlation

analysis revealed a significant correlation between different quantitative traits. The complicated interaction mode implied a
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comprehensive evaluation by integrating multiple datasets in germplasm innovation. The principal component analysis showed that the
cumulative contribution rate of the first five eigenvalues reached 75.76%. The first principal component was related to fiber quality,
the second principal component was related to seed cotton yield, the third principal component was related to elongation, the fourth
principal component was related to maturity, and the fifth principal component was related to lint percentage. When the genetic
distance was 10, the germplasm resources were divided into 6 groups by cluster analysis. The comprehensive performance of cluster 11
was better. In actual breeding, targeted selection and improvement can be carried out according to breeding objectives.

Keywords: Sea Island cotton; germplasm resources; agronomic traits; fiber quality; genetic diversity analysis
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Table 1 The germplasm resources sources of Sea Island cotton
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CHN: plant type, USSR: union of soviet socialist republics, USA: united states of america, EGY: egypt, ALB: albania, SUD: sudan, SYR: syria,
IND: india, CAN: canada, UZB: uzbekistan, TJK: tajikistan, TKM: turkmenistan, MAR: moracco, PER: peru
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Table 2  Standard for descriptive indicators of sea island cotton germplasm resources

IR MR R BHIRE

Descriptive index Recording criteria

I PT 1. A8 2. BA 3. FHfth

= SC 1. A4 2. 40 3: & 4 %

F 25T MSH 1: % 2. F 3 B#

X£E£/0 SPA 0: £ 1: & 2 3. £
i LC 1. ®& 2. & 3. FG 4. ¥ 5. #H
IR LL 0: & 1: ¥% 2: F 3: K 4. &%
HHEEL/D> LPA 0: & 1: 4 2. 3. %

EE KK LPL 1/ 2. 3 K

HIEBEE TG LBS 0: £ 1:

AR SL 1: /2. F 3 K
TEIHEDE R /N PBSS 0: & 1: /N 2. 7 3 K
IR CS 1: FROIR 20 R 3 AN 4 mEME 5. K
FRRA SBT 1: 0k 2: 130 3: 1k 4 kX 5 IvR
¥ BS 1: 2: BRE 3: KERE 4. [UHE
BRIGEFEY BT 0: £ 1: 8 2. 3: &

i 23725 BOD 1. % 2. 3: 4

PT: plant type, SC: stem colour, MSH: main stem hardness, SPA: stem pubesence amount, LC: leaf colour, LL: leaf lobe, LPA: leaf pubescence amount,
LPL: leaf pubescence length, LBS: leaf base spot, SL: stigma length, PBSS: petal base spotsize, CS: calyx shape, SBT: sympodial branch type, BS:
boll shape, BT: boll tip, BOD: boll opening degree
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FHOE R BRI HCR M FR PR A M /N BL B, 0,05, 0.01 /K CRUID EfEZEM. (3D TRt (PCA,
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Table 3  Genetic diversity analysis of descriptive indexes in sea island cotton germplasm resources

IR MR R HME WMKE IBE SR bIES i
Descriptive index Min. Max. Genetic diversity Frequency distribution

index 0 1 2 3 4 5
R PT 1 3 0.7867 — 68.16 25.35 6.49 — —
254, SC 1 3 0.7253 — 73.11 6.03 20.86 0.00 —
X2 MSH 1 3 0.9405 — 14.99 59.66 25.35 — —
%£E%£/b SPA 0 3 1.1973 21.18 51.93 17.31 9.58 — —
i LC 1 5 1.0760 — 21.33 34.47 43.89 0.00 0.31
MRZIE T LL 2 5 0.7216 — 0.00 0.31 47.76 51.78 0.15
HEEZL D> LPA 2 4 1.0487 — 0.00 19.32 42.66 38.02 —
mEE KK LPL 1 3 0.6622 — 61.36 38.18 0.46 — —
HIEBEA T LBS 0 1 0.6671 61.36 38.64 — — _ _
TR SL 1 3 0.8412 — 757 63.68 28.75 — —
1 3B K N 2 4 1.0211 — 0.00 42.19 15.92 41.89 —
PBSS
TEZTEAR CS 1 2 0.6268 — 31.99 68.01 0.00 0.00 0.00
FARA SBT 1 4 0.8510 — 67.54 0.00 18.86 13.60 0.00
%% BS 2 4 0.7384 — 0.00 55.33 4359 1.08 —
LR ITGIEFRRE BT 2 4 0.6208 — 0.00 8.81 80.83 10.36 —
225 BOD 1 3 0.5423 — 371 13.14 83.15 — —
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Table 4 Variation coefficient of quantitative indexes and genetic diversity index of island cotton germplasm resources

WEMIENR wME WAE wmE ¥E FrfEE LRERE (%) BE SRR

Quantative indexes Min. Max. Range Mean SD cv Genetic diversity
index

A E B 109.00 154.00 45.00 130.36 7.69 5.8967 1.8630

GP/d

Frmlem 35.00 124.80 89.80 77.29 15.79 20.4334 1.9834

PH/cm

F— R 1.10 7.80 6.70 3.15 1.15 36.4320 1.7625

SBN/f

REHE 6.80 19.30 12.50 13.49 2.00 14.8514 1.8848

SBN/&

FRRGE A A 3.50 18.80 15.30 8.66 2.25 25.9878 1.8691

BPP/A

Rl 2.12 5.15 3.03 3.42 0.40 11.6411 1.7042

BW/g

K43 1% 16.31 40.28 23.97 33.11 2.03 6.1286 1.2235

LP/%

Ty 7.72 15.93 8.21 12.33 1.17 9.5139 1.7753

S/

,kgé%wi’ﬂiérg/mm 24.90 40.70 15.80 35.06 2.88 8.2217 1.9885

FL/mm

IR B % 78.80 91.20 12.40 86.03 2.12 2.4608 1.9626

LU/%

WL LL 3 2 cNotex 25.60 52.10 26.50 37.70 5.77 15.2930 2.1078

FS/cNetex™

K2 1% 5.00 10.60 5.60 6.53 1.07 16.4544 2.0690

EL/%

Ly o fEAE 3.00 5.20 2.20 4.09 0.37 8.9726 1.9000

MIC

it %1% 59.30 82.00 22.70 73.92 4.99 6.7457 1.8896

REF/%

Wi pRr 6.70 14.30 7.60 9.53 1.81 18.9770 2.0705

YEL

S b Y SIS K 95.00 258.00 163.00 185.96 31.95 17.1822 2.0268

SCI

GP: growth period, PH: plant height, SBN: sympodial branch node, SBN: sympodial branch number, BPP: bolls per plant, BW: boll weight, LP: lint
percentage, Sl: seed index, FL: fiber length, LU: length uniformity , FS: fiber strength, EL: elongation, MIC: micronaire, REF: reflectance, YEL:

yellowness, SCI: spinning consistent index, SD: standard deviation, CV: coefficient of variation
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X 647 it SRR R B 16 DM ECEMEIRET B i (R 6) , SRBURFIEE AT 1 I EMS
I 5 MR I R T stk R IE B 1 75.76%, B 702 =B ERPRIRRFIE . 55 1 FE o RRHIEE N 6.02,
TURZE Y 37.65%, Zi2PISVESREURHE M BER R (0.96) , UiHIZIL SRR O T35 1 1Mo i
K, HIRKUGERR SR (0.88)  BEFTEETEAL (0.87) EFMPIKE (0.86) . k4F# (0.85) ,
VEUIEE 1 RS Al AN BT SR 2T 4 5 K - B8 2 E R IUARFIEME Y 2.08, TTRRZEN 13.03%, Hi—R
Bef AL RHE A A RO (0.47) 5 BEHASE— BT AN 158 2 IR R, HUOE#%E (0.46) « 7
R (041> , UEWIES 2 o e SRR BRI AR IR 1o 5F 3 R RFIEAE N 1.59, TTHRAN 9.92%,
AR [ B B R (0.68) » Ui WK X T2 3 Tl IS M K, 58 3 TE A S e 1 i S A
JREPFR AT 5 4 TR HIRHEE Y 1.23, STlkFN 7.71%, A HPIRHEREER A (059) , Bl
EE WX T A 4 BRI, 5 4 B R T B AR A S BRI T 5 5 A HORHE
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Table 5 Correlation analysis of quantitative indexes of sea island cotton germplasm resources

=11 /3= F—]R REH =¥y 3 ®E ~e Fig Nt o1 BXE LTER KER ORkE RETER 'E L4h1Y
GP PH & FLiva SBN B BW LP Sl K EiEd B EL & REF YEL Sl
SBN BPP B LU FS MIC # sCl
FL

EH W 1

GP

M 0.314%* 1

PH

% — PR A 0150%%  -0.097* 1

SBN

SR 0.106%*  0.627%%  -0.574** 1

SBN

SRR EL -0.242%%  0.025 0.032 0.192%* 1

BPP

KE -0.162%*  0.049 0.095*  -0.095%  0.081* 1

BW

K4 0.035 -0.051 0.041 -0.045 0.037 0.007 1

LP

Ti5 -0.263**  0.019 -0.085* 0.003 0.047 0.445%%  -0.202** 1

sl

FOEEERKRE 04077 0.419%%  -0.107**  0.064 20,063  0.203%*  -0137%*  0.387** 1

FL

R RESG -0.313%  0.208%*  -0.108**  0.095%  -0.084*  0.201%*  -0052  0.359**  0.810** 1

LU

W2 LR T -0.345%%  0.303**  -0.135%*  0.153** -0.07 0.302%* 0.044 0.401%*  0.667**  0.756™* 1

FS

fh g% -0.136%*  0.056 0.004 0.037 0.176%*  0.400%  0.164**  0208**  -0.216**  -0013  0.167* 1

EL

3 0.232%%  -0.338*%*  0.326%*  -0.334**  0102**  -0.044 0003  -0.203**  -0599%*  -0612%*  -0.717** 0054 1

MIC

R4t -0.256%*  0.315%*  -0.108**  0.231**  -0.067 0.081* 0.043  0.470%%  0.683**  0.659**  0.666**  -0.085%  -0.673** 1

REF

HRT 0.207%%  -0.342%*  0231%*  -0274**  0108**  -0.067 0059  -0.201**  -0.706%*  -0.696**  -0.675%*  0.098%  0.725%%  -0.027** 1

YEL

givh A tEde s 0.361%  0.266%*  -0.140%*  0.136%*  -0.099%*  0.273**  -0.037  0.385%%  0.864**  0.0914**  0923** 0066  -0.738%*  0.773%*  -0.786** 1

scCl

*Lxr B RAE 0.050 0.01 KF (UMD T RIEAASE
*and ** represents significant correlation at 0.05 and 0.01 levels ( bilateral ), respectively
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Table 6 Principal component analysis on quantitative indexes of sea island cotton germplasm resource

{27 EF1 EF 2 EF 3 EF 4 EF5
Traits Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
A H I GP -0.378 -0.487 -0.258 0.59 0.129
Fhis PH 0.349 -0.645 0.201 0.502 0.121
H—RE AL SBN -0.267 0.474 -0.264 0.539 0.111
H ¥ SBN 0.281 -0.781 0.41 -0.088 0.141
FpkLE % BPP -0.068 0.045 0.615 -0.233 0.063
¥ BW 0.263 0.459 0.341 0.39 0.26
K4y LP -0.079 -0.007 0.103 0.17 0.834
T8 Sl 0.42 0.408 0.402 0.124 0.421
b EE K FL 0.859 0.225 -0.169 -0.078 0.118
S REFRH LU 0.87 0.153 -0.092 0.052 0.041
Wi LL g FS 0.88 0.115 0.11 0.16 0.154
KF EL -0.029 0.131 0.678 0.203 0.328
HrifE{E MIC -0.814 0.223 0.051 0.071 -0.118
S5t % REF 0.851 0.132 -0.163 -0.042 0.119
¥ YEL -0.875 0.175 0.174 0.023 -0.081
i2p 355 a4 SCI 0.964 0.126 -0.085 0.063 0.05
FHIE(E CV 6.024 2.084 1.587 1.234 1.192
BiME CR 37.651 13.027 9.919 7.714 7.45
Z itk % ACR 37.651 50.677 60.596 68.311 75.761

CV: characteristic value, CR: contributions rate, ACR: accumulative contributions rate
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Table 7 Average values of quantitative traits of different groups of island cotton germplasm resources

HKEE 13 12 1S (\VES \VE: 3 VI 2
Cluter Cluster | Cluster Il Cluster I Cluster IV Cluster V Cluster VI
=g /! 133.51 128.34 127.55 133.81 137.29 131.00
GP/d

RO 101.88 85.02 71.20 74.11 82.63 124.80
PH/cm

R 2.70 2.93 2.90 3.55 2.40 1.80
SBN/Fi

LV% = 16.12 13.96 13.18 13.05 14.79 12.70
SBN/&

PR A4 B 9.17 8.26 9.00 8.75 10.74 5.70
BPP/

X Elg 3.45 3.54 3.38 3.33 3.19 3.00
BW/g

K53 1% 32.33 33.26 32.61 33.28 3391 34.79
LP/%

Filg 12,51 12.79 12.49 11.84 11.27 11.30
Sl/

Li%ﬁ?i’ﬂ K /mm 34.87 37.82 35.17 32.75 27.69 28.70
FL/mm

S E R R % 85.98 88.1 86.19 84.23 80.66 81.50
LU/%

W72 LL B B o Ntex 38.27 44.23 36.78 32.73 28.40 32.30
FS/cNstex™

B 1% 6.06 551 6.65 7.33 7.99 7.80
EL/%

o AR 4.22 4.06 413 4.07 4.46 4.60

MIC



5 # % 75.71 78.48 73.94 70.10 65.74 66.20
REF/%

W 8.72 7.83 9.58 10.92 12.67 12.40
YEL

b IS ERE 186.59 223.08 183.87 156.38 110.86 128.00
scl

M i 572 34.78 19.47 38.80 1.08 015
TFD

TFD: the frequency distribution
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Fig. 1 Cluster analysis in sea island cotton germplasm resources map
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