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Establishment of a Comprehensive Evaluation System for Upland

Cotton Based on Comparative Variety Trials
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Abstract: To screen high quality cotton varieties with better suitability for production. The 24 early and early-mid maturing
upland cotton varieties were used as materials for a 3-years comparative variety trials. Analyzed by correlation, principal component,
clustering, gray correlation, etc. The coefficient of variation (CEV) of the 3 years test ranged from 0.40% to 4.18%, and the
coefficient of variation was relatively high in 2022., between 1.01% and 20.48%, The greatest variation was observed in the number
of bolls per plant and single boll weight; 6 pairs of correlations between traits reached the significant level, 14 pairs reached the
highly significant level, the correlation between agronomic traits and yield and fiber quality traits was intricate and complex, and the
internal correlations among fiber quality traits are relatively close; 5 principal components were screened, explaining 79.87% of the
variability; and 5 major groups were obtained by clustering according to the varietal characteristics. Based on the affiliation function,
gray correlation model and AHP model, a set of comprehensive resource evaluation system was proposed. Jinfeng 6, J8031,
Xinnongda Cotton 1 and other varieties with better comprehensive quality were screened. The comprehensive evaluation system was
verified in resource groups and superior lines respectively, and the evaluation results were consistent with the field performance,
which proved that the evaluation system has the basis for further popularization.
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Table 1 Basic information of cotton varieties tested
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Reproductive

Number Cultivars Cultivars source Validation number Appropriate range Ripeness period

1 H33-1-4 WIEAERH R RA IR AT H il 20190017 74 b A i B A X L 125

2 J8031 ST BB~ VR A PR ) i 20190023 175 -1 A R A X Roh 135

3 NH12026 WEAER R RAIR AT e KR 2018 4F 47 5 JEHE R A X L 119

4 T115 WIEAERH R RA IR AT e R 2018 4F 46 5 JEHE R A X L 122

5 A1k 50 AR AT IR A F] i 4 2015014 P 1 Py Bt B AR X et 139

6 Qilkf 508 Bt LRl A BR A i 20180006 FEAL A o B A X L 125

7 BIHE 512 Bt P AT R A i 13 20190022 P Ak P Bt 5 B X Fopig 135

8 FEALAT FO15-5 BRI A R A H 1 20190016 PG P Bt B 2 X L 123

9 &F 65 BERAO R B A BRI AT i 20220010 71 Py Bt B AR X et 131

10 &8 20 Jmt b SRR R A PR A F i 20190018 FEAL A o A X L 123
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4B 1565 IR B AR T T 2021 4F 27 5 JE 2R X L2 123
4B 1643 IR B AR AEHT T I & i 20200020 PEIb A i A X L2 119
RREERT 116 HrsE R AR AR LA B A | I 5 15 20220008 PEIb A i A X L2 123
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il . 65 WS ERE R RARA A B AR 2014 4£ 56 5 J3E FL AR X Lk 125
Wik R 70 F TR R TR BrHiAR 2015 4 32 5 J3E FL AR X Lk 120
ikl 76 PG EREARAR BrHiAR 2016 4E 26 5 J3E FL AR X Lk 125
Wik R 79 F T AR TR BrHAR 2017 4 43 5 J3E FL A X Lk 118
Wikt R 80 F T AR R TR BrHAR 2017 4E 44 5 J3E FL AR X Lk 117
. 82 HEREE TUM AL A2 B 5T BT BrHAR 2017 4E 46 5 J3E FL AR X Lk 120
il . 84 WS ERR R AR A A BrHiAG 2017 4E 48 5 J3E FL AR X Lk 120
FRAM 15 Ol KA H15145(2018)002 PHAL Py S o AR X ek 120
A K4 R LR BEARAERT ST Fraihi 2018 4 42 5 JE LR X L2 123
Kz 0769 FHR TR AL A R A A [ ### 2015012 PE b A i B2 X L2 127
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Table 2 CEV for each trait in different years of experimentation (%)

ERVN
2021 2022 2023

Traits
¥k Plant height 1.94 1.98 1.16
U6 F I Height of the first fruiting node 2.42 2.32 1.86
A 3 Rk Effective branch 1.82 2.06 2.40
HFRE L Number of bolls per plant 2.26 418 2.34
HE4 H Single boll weight 1.34 2.96 1.97
FE% Number of plants 1.93 2.34 2.28
#1457~ = Seed cotton yield 211 1.13 157
44> Lint Percentage 0.86 0.79 0.62
S #5377 & Lint production 2.54 1.34 1.82
28R4 B Upper half mean length 0.78 0.80 0.45
£TYE#55 ¥ Fiber uniformity 0.40 0.27 0.26
Wi L5 5 Specific tenacity 1.13 0.87 1.30
2T 4K % Fiber elongation 2.87 0.21 151
Iy % {H Micronaire 0.87 0.94 0.79
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Fig. 1 Comparison of the differences in traits of the participating varieties during the three years
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Fig. 2 Total score of yield traits of participating cotton varieties
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Table 3 Varieties with superior yield traits and their BLUE values

[E2TN £k Rank

Traits 1 2 3

BT (g) Single boll weight &+ 65 (6.92) J8031 (6.45) B4R FO15-5 (6.13)
&R PRE Number of plants per 667 m? BT K24 (12433.33) i 82 (12088.89) 4%} 20 (11925.00)
AR =8 (kg 667 m?) Seed cotton yield J8031 (469.48) Wi K24 (463.77) BRI 1S (449.2D)
K> (%) Lint Percentage PR AR 1S (46.88) Brfn K24 (44.37) BIHF 512 (44.18)
Jeffre i (kg 667 m?) Lint production BRAM 1S (210.58) ¥ih K24 (205.83) J8031 (201.16)

K2R Pl 3 A4 5 TR AR R AT AR AL (B 3. R 4D, RBUFFEEM 116, 4F 6 S IR = 0769
259 AT A 4K T 30.0 mm; J8031. HFEEAE 116 M4 6 SLT4iik s it 87.0%; £+ 6 5. &
B 1643 % 5/ a PP R LL IR BRI 31.0 oNetex-1; #7Ffi 5 80, T115 4B 1565 &5 i Fh 4 4K R s
& 6 5. RREENE 116, & B 1565 %% 12 AR 5 s AT B K.

SEREW, Pl 3 LR 4E S SRR BONAR G, SRS YE TR 2023 FFEEAT . R 116, 4B 1565
A4F 6 Sa MM el gk K B R T4 T, Bk A 80, T116 (KR, H ki 116, &3 6 5. 4K 1565
T AP AL BUS B 307K SRE A L4E RS b, 18031>4:F 6 5 >4 B 1643> KB 116>
Hrbt - 80, ALFIAT 5.
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Fig. 3 Total score of fiber quality traits of cotton varieties
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Table 4 Varieties with superior fiber quality traits and their BLUE values

PR AR Rank

Traits 1 2 3
F2EE5K (mm) Upper half mean length FEERE 116 (31.7) £+ 65 (316) Kz 0769 (31.1)
#EFEEE (%) Fiber uniformity H33-1-4 (85.7) J8031 (88.0) NH12026 (85.4)
Wi 5E . (cNetex!) Specific tenacity £+ 65 (335) 4R 1643 (32.4) J8031 (32.4)
fifi % (%) Fiber elongation Hikt 5 80 (9.7) T115 (9.5) 4B 1565 (9.5)
T30 Micronaire J8031 (5.2) ikt 79 (5.1 A% 50 (5.1)
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Fig. 4 Correlation between the major traits of the participating varieties
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XFZ MRS A 3 4F 14 MRPEAT ER 0 (R 5. EI5) , Rk 5 N ERSr, R 77.97%H)A
2R, REREARBLASERIE . 58 1 R RHIEE  5.824, TIRk% N 29.28%, thimr. F4EKE. mfE.
FEERIA 7 BB, UEE 1 E R T R AR AL R AR AT 4 TR 88 2 RO RRIEAE O 2,707,
TR 25.01%, ¥R/ =& . RS BRIG REE R, WHHZ TR B2 RBARIER = K % 3 &
FROMRFAEAE A 1.348, TUMRFE 11.85%, Horboush dALF YRSt B0 REE R, 1R 10 K/ NKF
54 TR R )y 1.037, TTERAEN 11.84%, A3 RURBUR LT 4 M A5 70 ey, 32 SO A6 A 0 B
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Table 5 Principal component eigenvectors of major traits

LSRN Ly 1 H=FR EALES %y
Traits PC1 PC2 PC3 PC4

P Plant height 0.844 0.146 0.076 0.249



UHPAT R Height of the first fruiting node 0.885 0.188 0.088 -0.051

AR, Effective branch 0.464 0.373 -0.063 0.524
Bk % Number of bolls per plant 0.349 0.712 0.103 0.290
HLE4H Single boll weight 0.047 0.666 0.518 0.102
FRAL Number of plants -0.242 -0.043 -0.862 -0.147
¥~ & Seed cotton yield 0.178 0.884 -0.016 -0.017
A4y Lint Percentage -0.359 0.461 0.111 -0.598
B¢ A7~ & Lint production -0.004 0.925 0.026 -0.249
2P 4K EE Upper half mean length 0.726 0.088 0.442 0.100
- 4EFE5EE Fiber uniformity 0.539 0.580 0.449 -0.152
Wi %4 L5 Specific tenacity 0.691 0.392 0.376 0.024
£F 4 3R Fiber elongation -0.082 -0.031 0.259 0.862
5 5i k& 4E Micronaire -0.863 0.062 -0.043 -0.068
HFE{H Eigenvalue 5.824 2.707 1.348 1.037
77 % B 47 b (%) Percentage of variance 29.280 25.010 11.850 11.840

B 5 EEMRERS IHE

Fig. 5 Analysis of principal components of major traits

2.6 ZEITNMEREE

MR E R W B F A, A REREOTE D EXS I MHES (R 6) . 24 MR REL
££ 0.290~0.702 [}, H:rh J8031 (0.702) >H33-1-4 (0.668) >4 6 5 (0.648) >T115 (0.621) >NH12026
(0.573) Ziafaism, MsHT .
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Table 6 Composite D-value of the affiliation function of participating varieties

LY o> # B He4 A (S % 4




cultivars Scoring factor ranking cultivars Scoring factor ranking

8031 0.702 1 B3 512 0.400 13
H33-1-4 0.668 2 Wi K24 0.394 14
£¥65 0.648 3 Bk 79 0.380 15
T115 0.621 4 ik - 82 0.370 16
NH12026 0.573 5 Wikt - 76 0.367 17
4B 1565 0.558 6 WARRM L= 0.348 18
JRALAT FO15-5 0.484 7 Bl 61 0.339 19
F 20 0.447 8 ki 80 0.334 20
B4 508 0.436 9 Bk 70 0.318 21
FREERT 116 0.430 10 Bl . 84 0.315 22
A1I#5 50 0.423 11 Bl . 65 0.305 23
&R 1643 0.409 12 K7 0769 0.290 24

I 3 4 ERIE S IR B RIS AN AR SRR, BB AR S R S AR R A AR € DR E
RE MRS E R T R AR, 153 R S R Y R N B R, DA 2R
HRMWAKFE (KD .

SRR, 24 AN EAINBSCHECEETE 0.394~0.758 2 [8], 43 65 (0.758) >J8031 (0.704) >4 1565
(0.613) >k KA 15 (0.601) >Hifi K24 (0.580) , ZiA WJiALEIRHT 5.

R 7 MM EXKELLR
Table 7 Comparison of gray correlation of the participating varieties

TG IR B
v 4 i He4
weighted weighted
cultivars ranking cultivars ranking
correlation correlation
&+ 65 0.758 1 SR FO15-5 0.486 13
J8031 0.704 2 bk 76 0.486 14
4B 1565 0.613 3 Hibt . 61 0.469 15
B M 15 0.601 4 NH12026 0.468 16
B K24 0.580 5 &t 20 0.461 17
T115 0.557 6 BIHE 512 0.459 18
FRBERY 116 0.556 7 ikt A 70 0.453 19
Rz 0769 0.538 8 ik 50 0.451 20
. 80 0.533 9 H33-1-4 0.451 21
Wt . 82 0.500 10 bR 79 0.445 22
Wit . 84 0.487 11 Wikt 65 0.412 23
4B 1643 0.487 12 P4 508 0.394 24

YRR FE R AR E . K Ar . AR AR LLERE 5 MNMEARE TR Sy, T AHP BB B AL,
RYEZ ) BLUE BT E& A AHP 255157 (R 8)
SEIRRW, 24 AP AHP 1373 7F 3.983~4.371 2 [8], HEAHTTLH) s ml e 6 5 (4.371) >J8031
(4.330) >¥ifi K24 (4.267) >Hifc K 15 (4.260) >HrEifR 116 (4.238) .

% 8 S MmHh AHP IREUS LR



Table 8 Comparison of AHP model scores of the participating varieties

m A AHP 734 4 mi A AHP 734y He4
cultivars AHP score ranking cultivars AHP score ranking
&F 65 4371 1 K7 0769 4,106 13
J8031 4.330 2 SR FO15-5 4.103 14
W K24 4,267 3 B 512 4,100 15
RN LS 4.260 4 T115 4.100 16
FREERT 116 4.238 5 Bk L 61 4.078 17
ikt R 80 4175 6 H33-1-4 4.060 18
4R 1565 4,156 7 ikt 5 84 4,055 19
&R 1643 4,145 8 &% 20 4,055 20
Bk 76 4.143 9 Bl . 82 4.045 21
NH12026 4128 10 Q147 508 4,025 22
B 70 4.118 11 Bl . 65 4.020 23
A1I#% 50 4112 12 Bkt 79 3.983 24

G SRR A VR YRR i, T E AU AR, 2 R T 0.2, 0.3 F1 0.5 MALE, ARE
AT R G R BT INAUE 5, MNIEH BN ES T T, DS —E 56PN R R,
AR Z BT 24 MR (R D

S E AN S 0 E 2.195~2.542 2 8], 4F 65 (2.542) >J8031 (2.516) > A1 K24 (2.386)
SR KM 15 (2.380) >4 B 1565 (2.373) , frAIFH, 4585 =F M AHLT.
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Table 9 Comprehensive evaluation model score of participating varieties

Lyl SAVESY 4 Al i LREVTS 4
cultivars score ranking cultivars score ranking
&F 65 2.542 1 ik 76 2291 13
J8031 2516 2 BHE 50 2.276 14
A K24 2.386 3 Kz 0769 2.273 15
PRI LS 2.380 4 Bl 512 2.268 16
4 1565 2.373 5 ikl 70 2.259 17
FrEEM 116 2.372 6 4 20 2.255 18
T115 2.341 7 Wikt 61 2.247 19
NH12026 2.319 8 Wikt 82 2.246 20
il . 80 2314 9 il . 84 2.237 21
4R 1643 2.301 10 BiH 508 2218 22
H33-1-4 2.299 11 bk 79 2.201 23
SELAS FO15-5 2.294 12 il . 65 2.195 24

2.7 TN R R 7E PG AR 2RI B P O R AR S 360

¥ 283 frfili R R AR R LA (A BHA) SNATSCHENZG AT R RS, T80
s, (A RAE R R B M CAEDE, DA PR R HERATE (8 6. % 100 « A BHEEdRERE 3
o3 RN N B s M, 283 fr MoK 4R B 8 4 £ 0436~0732 2 W C P OW
https://doi.org/10.13430/j.cnki.jpgr.20240809003, Fff# 1), 79 NEIRLE S 1S40 7E 0.6 LA L, Hd A191, A110.



6 283 3Pl ithAR B AR HIREHAR L ST
Fig. 6 Cluster analysis of 283 upland cotton natural resource populations
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Table 10 Name and score of extreme materials under the integrated evaluation system for Population A

ETRE) LR LERS H4 s R FR LEsy 2
Number Resource name Score Ranking Number Resource name Score Ranking
Al91 Wikt 3 0.732 1 A135 it 71-113 0.472 274
A110 VAON i =) 0.725 2 A95 REM 0.468 275
A232 Bl 64 0.707 3 All1 Kk 15 0.465 276
Al78 Wik R 45 0.707 4 A3l I\ 212 0.463 277
A233 ik b 65 0.704 5 A25 St213RNR 0.456 278
A62 i 204 0.695 6 A92 LA 3 5 0.451 279
A281 WY17003 0.694 7 A91 i1 7334-7728 0.450 280
A225 Bl 54 0.684 8 AT8 PN BEY i 0.450 281
Al75 ikt 39 0.684 9 A39 )11 169-6 0.443 282
ATT I 55173 0.683 10 A241 %% 18 0.436 283

A191 FES B RIMR & 403 7.12 g A1 90.08 cm, LS8 —FIEE —, AN ERRE RO R BURNA U8 5057 1)
L 91.2%F0 96.5%IK B IE; AL110 B R R K. A AR BRIA 4377 7l 95.8%. 91.95%F1 88.7% 1) %Ik ;



A232 HRUAREUER) 9.76 A, MiFIZE—, AR EHT 92.6%M TR, AL 3 ANEIEMEE A BEA A5
il 3. ZATHNMEAR FHER G 3 M2MA R, A241 5 U4 BRI AL B 53508 5.61 AR 4.24 g, (KT [RIBEA
M 92.9%7F1 93.6%[1 BTURA KL A39 Mk e AlERLAS 43 IR T 99.3%F1 98.6% M KL AT8 H BUIR KA 7712
AT AR, AT HEAAR A 99.6%F1 98.6% FI 1AL o

EPf DA B85, TERWIREE A SRR IR R f, WSAPRME R IE S TR B S A, R
Fr2Re 1 (BT o LA TR s 153 50 s PR E R PR 4 B R B B R 0BG, R I PP 20 4 R il
R R EE . RIFIANER SRR, BRSNS T RVE MR AR A AT LRSS . M
PRABIAR S5 i), A8 DTG EE, il fMobESBE R 2, Wi &.
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Fig. 7 Phenotypic pictures of extreme materials of 283 upland cotton resource groups
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8 416 MPEtRIL R ARE S
Fig. 8 Cluster analysis of 416 Elite Lines of Upland Cotton

TE Y BHAHEL AT =15 R H, Y228 A SR EURI A R EUA B 11.2 N1 8.4 &, X B FIEE 1 FIEE
4; Y210 A EILE] 6.56 g, HITHEAN 98.5% MM &R, KN 42.97, T 85.6% M HIR; Y297 R HL.
G5 RSB U B BT 95.7%. 90.6% A1 82.7%FH) 5 B, L34 b R «

Y366 HARA AR U RO BUIATE 416 AR HEL BOR, 448 5T T T, YRR e S50 158.85,
ik T 87.0% 44 K}; Y110 MRk 63.38 cm, TEREANFERRHEZBEIZCEIT, 5 /M SR BRI R BT 82.3%
A1 81.3%MIA ks Y329 Bhim AR R B A T BT, R THHA+ 99.8%. 97.4%7F1 97.1%
AR, AAMRR ENN 4.16 g, KT 96.9% M k. #ifitt 3 MPRIMELE VPN A R HEL 5 3 1.
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Table 11 Names and scores of extreme materials of Population Y under the integrated evaluation system

O] ZFEMRY He# ¢ Za/y He#
Number Score Ranking Number Score Ranking

Y228 0.667 1 Y235 0.451 407
Y210 0.647 2 Y313 0.451 408
Y297 0.637 3 Y370 0.445 409
Y57 0.627 4 Y365 0.442 410
Y406 0.625 5 Y54 0.440 411
Y383 0.624 6 Y247 0.437 412

Y3 0.615 7 Y394 0.433 413
Y396 0.615 8 Y329 0.426 414
Y55 0.614 9 Y110 0.425 415



Y164 0.612 10 Y366 0.422 416

8% Y BEARE IR (A R A R (B9, ZRETS B M EL (Y228, Y397, Y210 55) #RAYm#k,
SMERRRE LK, TR AT R A R, EE AR P I R N SR O B R, RIEE TR A U Y366, Y110 S
B IR RN AR KA REFIRREUD SN, MR 2 NN, MELLSHlE .

MZFEHIFIH AR E  EE, PSS RS SEBRIEGUARIT, IF B PP R S s 1 n B PR A
B, TR0 AR SRR I VPAN A7 7E R 8 1R B F LAt

& 9 416 3PitAR L R fn R FRRIR I R R ELE A

Fig. 9 Phenotypic images of extreme materials from 416 elite upland cotton lines
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