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Abstract: [Objective] The objective of this study is to understand the effect of y-ray irradiation on cotton. [Method] The
genetic diversity of 74 mutagenic progenies Ms in 3 cotton varieties, Arcot-1, Su9108 and J11, irradiated by y-ray were analyzed with
39 polymorphism SSR primer pairs. [Result] The variance range of mutagenic progeny’s (Ms) pair similarity coefficient of 3 cotton
varieties were 0.6129 - 0.9848, 0.6212 - 1.000, 0.4857 - 0.9905 respectively. The pair similarity coefficient that was higher or equal
to 8.000 was more than 60.0% for the mutagenic progenies M;s of two varieties (Arcot-1 and Su9108). The pair similarity coefficient
less than 7.000 was 62.5% for the mutagenic progenies Ms of J11. The variance ranges of genetic similarity coefficient of mutagenic
progeny Ms SSR markers of 3 cotton varieties and their original CK were 0.6515 - 0.9697, 0.6970 - 1.000, 0.5524 - 08095
respectively. [ Conclusion] The analysis of molecular markers indicated that abundant genetic variations can result and genetic
bases in original varieties can be broadened from the y-ray radiation. The study also clarified that the radiation of different cotton
varieties resulted in the different variation.
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Table 1 The genetic diversity of SSR markers in progeny Ms colonies
519 SR AL HE R 2K LR 28 & (PIC) i 2 FE SR H(H)
Primer No. of alleles No. of genotypes Polymorphic information content Genetic diversity indexes
Arcot-1 Su9108 J11 Arcot-1 Su9108 J11 Arcot-1 Su9108 J11 Arcot-1 Su9108 J11
BNL1672 6 4 5 5 2 4 0.768 0.537 0.783 1.525 0.856 1.569
BNL2960 2 2 2 3 3 3 0.448 0.204 0.465 0.640 0.358 0.658
BNL3474 4 5 4 3 4 2 0.697 0.759 0.679 1.242 1.457 1.173
BNL4030 2 2 3 3 2 3 0.500 0.365 0.523 0.693 0.551 0.809
JESPR-114 3 3 7 3 3 3 0.595 0.580 0.834 0.972 0.939 1.864
JESPR-274 3 5 6 3 2 5 0.542 0.755 0.810 0.846 1.429 1.705
BNL193 - 3 - - 2 - - 0.537 - - 0.833 -
BNLS827 - - 3 - - 2 - - 0.625 - - 1.039
BNL1034 3 - - 2 - - 0.554 - - 0.876 - -
BNL1053 2 - 8 2 - 2 0.370 - 0.826 0.557 - 1.831
BNL1231 2 - 2 2 - 2 0.305 - 0.484 0.483 - 0.677
BNL1317 - - 5 - - 3 - - 0.791 - - 1.589
BNL1395 - - 3 - - 2 - - 0.625 - - 1.039
BNL1414 - 3 5 - 2 2 - 0.519 0.731 - 0.776 1.409
BNL1421 - - 2 - - 2 - - 0.360 - - 0.546
BNL1440 - 3 - - 2 - - 0.553 - - 0.877 -
BNL1604 - - 5 - - 2 - - 0.759 - - 1.502
BNL1694 - - 5 - - 3 - - 0.783 - - 1.568
BNL2449 3 - 4 3 - 3 0.611 - 0.643 1.003 - 1.145
BNL2634 - - 5 - - 2 - - 0.777 - - 1.560
BNL3031 7 2 - 5 2 - 0.853 0.077 - 1.932 0.168 -
BNL3140 3 - - 3 - - 0.629 - - 1.035 - -
BNL3171 - - 2 - - 3 - - 0.475 - - 0.668
BNL3255 3 - 3 2 - 2 0.594 - 0.604 0.974 - 0.996
BNL3383 - 5 - - 4 - - 0.705 - - 1.307 -
BNL3442 4 - 4 3 - 3 0.620 - 0.616 1.096 - 1.089
BNL3646 2 - 2 3 - 2 0.381 - 0.498 0.569 - 0.691
BNL3649 - 3 7 - 2 5 - 0.537 0.834 - 0.833 1.854
BNL3806 - 5 - - 2 - - 0.755 - - 1.428 -
BNL3948 3 - - 2 - - 0.628 - - 1.036 - -
BNL3994 3 - - 3 - - 0.638 - - 1.058 - -
JESPR-101 - 3 6 - 2 3 - 0.552 0.804 - 0.871 1.704
JESPR-152 - 2 2 - 3 3 - 0.337 0.500 - 0.520 0.693
JESPR-204 4 3 - 2 2 - 0.748 0.667 - 1.383 1.098 -
TMKI19 - 4 - - 3 - - 0.570 - - 0.956 -
TMP02 3 - - 4 - - 0.526 - - 0.813 - -
TMB04 4 - 3 2 - 2 0.686 - 0.527 1.201 - 0.803
TME12 - 3 2 - 3 3 - 0.538 0.496 - 0.835 0.689
TMHO08 - 6 - - 2 - - 0.760 - - 1.471 -
3% Mean 3.30 3.47 4.04 2.90 2.47 2.73 0.585 0.542 0.648 0.997 0.924 1.187

i 17.0%, HETEPAEAAEXL, /N 7.000
ILLEIE 62.5%. Z5HRM, WM IEL, =4
Rl 22 TR ERROR - 111 28 S AX M BRI A%
ZREMERC T, HRN Arcot-1 FEA. Su9108 FEAA,

KNG FIRFAEN] T A R AL S b TR, U
SRR AR R R 2 AR AN o R, NI
TEHBITRE, GG T SR AR RO e, 3

WA Arcot-1 fhFl, Su9108 MRl 4B AR B 2
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Table 2 The genetic similarity coefficient of SSR markers among the mutagenic progeny Ms and its original CK

Arcot-1 AL JFARRA Su9108 FHAR R4 JU1 A2 5 AR
Progeny of Arcot-1 colonies Progeny of Su9108 colonies Progeny of J11 colonies
AR K GECRAR I AL RS AR 5 IR AT TR I AL AT R 2L FAK KL 55 IG5 A0 B PR A AH AL R
Mutagenic Mutagenic progeny and original CK Mutagenic Mutagenic progeny and original CK Mutagenic Mutagenic progeny and original CK
progeny progeny Progeny

M;AL 0.7903 M;S1 (CK) 1.0000 M;sJ1 (CK) 1.0000
M;sA2 0.8548 M;S2 1.0000 M;sJ2 0.6000
M;sA3 0.8475 M;S3 0.9697 MsJ3 0.5524
M;sA4 0.9242 M;S4 0.8485 M;sJ4 0.6952
M;AS 0.9394 M;sS5 0.7727 M;sJ5 0.7429
M;sA6 0.8788 M;sS6 0.7121 M;sJ6 0.7143
M;A7 0.8772 M;S7 0.9848 MsJ7 0.7524
M;A8 0.9697 M;S8 0.9848 MsJ8 0.6286
M;sA9 0.9545 M;S9 0.9545 M;sJ9 0.8095
M;sA10 0.8030 M;S10 0.9394 M;sJ10 0.6095
M;All 0.8333 M;S11 0.9545 M;sJ11 0.6095
M;sA12 0.8182 M;S12 0.8939 M;sJ12 0.6762
M;A13 0.8333 M;S13 0.6970 M;sJ13 0.6667
M;Al4 0.7727 MsS14 0.9242 M;sJ14 0.6667
M;ALlS 0.8788 M;S15 0.9545 M;sJ15 0.6857
M;Al6 0.9153 M;sS16 0.9394 M;sJ16 0.6095
M;sA17 0.9242 M;S17 0.9242 M;sJ17 0.5714
M;A18 0.9091 M;S18 0.9242

M;sA19 0.8030 M;S19 0.9848

M;A20 0.7857 M;5S20 0.9242

M;A21 0.8939 M;S21 0.9545

M;A22 0.9394 M;S22 0.9545

M;A23 0.9242 M;S23 0.9242

M;sA24 0.9091 M;S24 0.9545

M;A25 0.8939 M;S25 0.9394

M;sA26 0.8485

M;sA27 0.7656

M;A28 0.8333

M;A29 0.7424

M;A30 0.6515

M;sA31 0.9245

M;A32 (CK) 1.0000

“F){E Mean 0.8637 SFISMIE Mean 0.9206 FHI{H Mean  0.6818

®3 BERAMBSEFEANBZERBURES HRE

Table 3 The distribution of genetic similarity coefficient among the mutagenic progeny Ms and its original CK

3Tk Arcot-1 Su9108 J11

Distribution of region  Fi/}#(%) R EAMH(%) FIAH(%) B A %(%) FAM%) BT AE%)
Percentage Cumulative Percentage  Percentage Cumulative Percentage ~ Percentage = Cumulative Percentage

<<6.000 0.4 0.4 0.0 0.0 18.4 18.4

6.000~7.000 11.9 12.3 5.0 5.0 44.1 62.5

7.000~8.000 26.4 38.7 16.7 21.7 213 83.8

8.000~9.000 41.1 79.8 10.7 323 13.2 97.1

=9.000 20.2 100.0 67.7 100.0 2.9 100.0
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2.3 FETER#E SSR FRICRIBEN T

A SSR 5 [ W4 S8 11 22 25 55 07 ok DR AR S k- A1)
Arcot-1. Su9108 Fl1 J11 #AF 518 Ms A RHA K 1544 A1
BURE, FHHZSEHE: (UPGMA) 4 Mk 582K,
RN 1~3 fis.

M 1 ATLAE L, L Arcot-1 528 JE AR
BAEAILRECH 0.8000 1 FUEEXT SRS K 45 AT 73
2, WL 6 KK, B 138 2 MR (MsA30,
MsA29) , iZRJE T4 R 2%, mAs MR, 3
KIS 41.0%; 25 2 K045 3 M EHMsA20.Ms5A 14
M MALD , JBT/ME (42g) P4 iRz, ¥R
REEIMEL; 28 3 KAFE 2 MR (MsA31
MsA27) , JE T K (6.5g) + £F4YE S TEL U (A KL
554 FONECRE, HE 22 MERL, s AN KRR
SRR (M5A32) , B TR, 56 MR
WM EL 28 5 RAHE 2 MR (MsA2 FiT MsA3)
J& TR LRdEmt m—pRL: 28 6 84 1 MR
(MAD) , JET R LFYE s R IIM R (R 4) .

Kl 2 B, #7LL Su9108 A% o AR R B A4 AR
BLRECH 0.8000 7E XTSRS I 45 AT 4326, W]
PAarh 328, 25 1 280 1 /MR (MsS13) , J&8 T4
HPER— R IA R 55 2 25 2 MAPRR(MsS6.M5S5),

JETARA > (33.5%) LR UMk, LAF4E
KN 26.7 mm. ZZ (AR 6.3; 25 3 AN
%, B 22 MR, A — A SRR AL B
(MsSD) , J&T K% (6.4 g) « 4 it Skt
Bl HAFR 425K 30.1 mm. L3 33.6cN/tex .
K ibE(E N 4.5,

HE 3 LA, #5000 I11 AR R AR R 4%
FHLZRECH 0.8000 1 6] SR 2K Pl 11y &5 kAT 432,
ATLAAY A 9 25, 5 1 RALEE 2 MAMRHOMSIS R MsJ17),
JETKE (6.6 g) « R4S IR IM kL, L7
BF o8 32.2 mm. LA 31.0cN/tex; 5 2 K47 1
MR (M3, B TR E, Zea R — kst
KBl 28 3 28002 1 AR (MsI14) , JE TR (43 )
PRLs B8 4 BN RS, BFE 7 AR (MsI2, MsJ10.
MsJ11. MsJ12. MsJ13. MsJ15 R MsJ16) , J& TAK 4
BAG A4ES UREIME: S KA 1 AR
(MJIS) , JE T2 ERM R 28 6 B2 14
FERE (MSJ6) 5 55 7 2548 2 MR (MsJ4 F1 MSJ9)
JE VAR, AR T ZE ML BB 8 KA 1A
MR (MSI7)  J8 T 4R 4k i 22 M RE, L L
25.3cN/tex; 5 9 0t 1 ANARFEIALEEXT (MsI1)
J& T LR R — M A R
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Table 4 The average of phenotypic characters of types of progeny M colonies

a2 K> P B el RBE 2.5%85 K 5% LL o kR ETIRE
Variety Type Lint percent Boll weight Height Boll number Fruit branch  Span length Uniform percent Fiber strength ~ Elongation Micronaire
(%) (2) (cm) (No.) Number (No.) (mm) (%) (cN/tex) Percent (%) value
Arcot-1 | 42.0 5.1 66.9 133 9.3 29.9 85.5 26.9 7.6 43
II 413 42 61.3 12.9 9.2 29.1 84.1 264 6.9 4.0
I 41.0 6.5 69.5 10.3 9.2 30.4 85.8 30.9 6.2 4.4
v 385 5.2 712 14.8 10.1 31.1 85.4 29.3 6.7 44
\ 40.6 6.0 78.9 13.5 9.5 31.6 852 283 6.9 4.4
VI 394 6.1 76.7 10.8 7.4 32.0 86.1 30.1 7.1 4.1
Su9108 I 38.6 5.0 65.9 12.6 8.6 29.3 86.3 314 6.1 5.0
I 335 49 67.1 133 8.6 26.7 86.1 323 5.3 6.3
11 41.0 6.4 59.6 9.2 7.5 30.1 85.8 33.6 6.1 4.5
J11 I 41.5 6.6 73.6 113 9.0 322 86.6 31.0 7.1 4.7
II 42.0 5.7 71.5 13.2 9.8 29.8 84.9 28.1 6.0 5.7
I 41.8 4.3 732 12.5 10.4 31.6 85.8 28.5 7.3 4.4
v 38.1 5.9 66.3 9.0 9.1 31.8 85.2 30.7 7.2 43
v 39.4 5.1 70.5 14.4 9.4 313 86.7 28.5 7.5 5.0
VI 39.1 4.8 65.0 11.4 8.9 312 86.5 28.8 7.4 4.7
VI 423 5.2 67.4 13.2 9.2 29.6 84.8 26.3 6.6 5.1
Vil 419 5.6 64.4 12.2 8.8 28.8 85.8 253 6.9 5.0

IX 39.1 5.3 64.1 13.8 9.1 30.7 86.5 29.7 6.7 55
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Fig. 1 The clustering dendrogram based on genetic similarity coefficient of SSR markers of progeny M;s colonies of Arcot-1
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