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Law of Genetic Variation of the Progeny of Cotton
( Gossypium hirsutum L. ) Irradiated by Y Ray

SUN Jun-ling, DU Xiong-ming, ZHOU Zhong-li, PAN Zhao-e, PANG Bao-yin
( Cotton Research Institute, CAAS, Anyang 455112,China.)

Abstract: The seeds of three cotton lines were irradiated by Co® ¥ Ray. Genetic variation of agronomic and economic
traits of their M,, Ms progeny was analyzed. The results showed that: (a)The coefficient variation (CV) and the indexes of
genetic diversity of the phenotypic characters among M, or Ms colonies derived from 3 cotton varieties were very significant .
This clarified that the radiation of different cotton varieties resulted in the different uniformity and abundant of the varia-
tion. (b) Correlation analysis indicated that the correlation coefficient of phenotypic characters in the colonies of My and M
were significant at 0.01 levels, and those of lint percentage, boll weight, plant height, fiber length, strength of fiber, fiber
micronaire also between My and M also were very significant. This proved that the genetic variation of the phenotypic char-
acters in the irradiated progenies of cotton variety can inherit, and intend to be stable in the progenies M, and Ms. (¢) The
range of genetic distance of phenotypic characters among the mutagenic progeny Ms of 3 cotton varieties were 1.83 —34.68,
1.26 - 34.55, 2.22 - 17.05 respectively. Moreover, a series of mutants with significant variation were screened. The anal-
ysis of phenotypic characters illuminated that Y-ray radiation can result in abundant genetic variation.
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2.1.1 BAEERABEANRAERBETR HE
1A VENH B EEEA M, BN 10 M REH
REFABUSFHEU 11 B KR(11.34%) , HIK
K Su9108(9.98% ), Arcot-1 HEAEFRBEKMNER R
BE/N8.56% ) ; BABERNR M BENTERRE
m L su9108 & & K (12.37%), H & & I
(11.21%), Arcto-1 B /N (10.01% ). XEBA J11 A0
Su9108 BB M, F1 M, BN ERZR
THEEBRK,ERMEENEFBER, AP ET KT
RHMERBARS, WEH T BB REE,
HERNIBEHEZEERMOERICR, & malH e
B ERE
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Tab.1  The coefficient variation of phenotypic characters of progeny M,, M; colonies %
M, M M;/M,
o £ FERER SRR REER FEER SRR REER EER REHER RBEHR
Variety Yield Quality Phenotypic Yield Quality Phenotypic Yield Quality Phenotypic
characters  characters  characters  characters  characters  characters  characters  characters characters
Arcot-1 11.45 5.67 8.56 14.49 5.53 10.01 1.266 0.975 1.170
Su9108 13.39 6.57 9.98 17.17 7.58 12.37 1.282 1.154 1.240
J11 12.92 9.75 11.34 14.47 7.96 11.21 1.120 0.816 0.989
31§ Mean 12.59 7.33 9.96 15.37 7.02 11.20 1.221 - 0.958 1.124

BHHAEER M, 1 M B, YERA R TENE
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Tab.2

MTRRBEHREIT(R2). BR2TH, REHY
TREAREK(22.89%),72518 3.83 ~ 12.10 4>, HK
HBERE ERBEEMMKE TR EEYES
10.0% 0 £, BFENTERREANB/N(1.35%),%
iE 83.00% ~ 88.77% . 2.5% B K89 R RE AT
MR, {UH 4.51% . ViEA4E 4 XT AR 76 A [A] 3 B 4%
RUBERREFERERER, BERRAMHE M, §
FLEFRIIRSE AR E EREEMMKERSHE

BEERM, BENERVERBEER

The genetic variation of every phenotypic characters of progeny M, colonies

sy BEBE K0(e) BEG) #E LR REN 2SBRgnpie) KBE wewe) zumm
Parameter Vanet.y Lint BQH (c.m) Boll Fruit branch Span Uniform strength Elongation ~ Micronaire
population  percent weight Height number number length percent (eN/tex) percent value
FFEAXHE  Arcot-1 38.92 5.69 68.03 10.90 6.13 31.63 89.11 31.30 7.3 4.61
Original ¢k Su 9108 42.42 7.84 61.50 9.47 6.51 32.37 85.51 32.87 7.37 4.63
Ji 39.04 4.50 56.09 12.01 6.90 30.31 83.83 30.71 7.91 - 4.5
B/MA Arcot-1 35.80 3.40 53.40 8.50 4.10 29.10 83.50 24.90 6.20 3.60
Minimum Su9108 30.20 4,00 58.60 9.40 3.90 26.70 83.10 27.00 5.90 3.50
n 27.61 3.00 56.00 10.50 3.50 28.10 82.40 23.14 5.10 3.30
BAHE Arcot-1 44.30 7.70 87.70 18.00 13.40 35.70 89.10 34,90 9.80 5.60
Maximum Su9108 51.10 8.50 81.40 15.20 14.10 33.80 88.00 37.90 9.40 6.30
i 47.20 7.70 76.30 14.60 8.80 34.40 89.20 4.70 9.40 6.00
FE3E Arcot-1 39.27 5.22 69.38 11.69 8.47 32.84 86.62 30.01 7.68 4,50
Mean Su9108 41.24 6.97 66.59 11.77 7.69 30.97 86.08 32.57 7.33 4.97
j 38.90 5.70 66.98 12.35 6.12 31.29 85.19 31.04 7.26 4.57
ERER  Arcotl 4.68  11.43 8.36  10.89  21.88 3.92 1.36 7.58 1.72 7.78
Coefficients Su9108 7.66 15.71 8.25 9.75 25.61 5.37 1.13 7.93 7.78 10.63
of variations J11 9.58 16.05 8.88 8.94 21.17 4.23 1.55 12.07 16.06 14.86
(%) ¥ 7.30 14.39 8.50 9.86 22.89 4.51 1.35 9.19 10.52 11.09
203 M MERWERBEER EITARME  ETRELLER HEE RN SRR B

TREAR M B4, HRAERNERZARUHFEAR
KER,HF, Arcot-1 BEFREREEANER R
B EAL 2 NRFN,ALK 7.72% , T Su9108 FEAE
FRESHERREEK(7.58%),J11 HEERE
K REERT R RERK(10.88%) (£ 3). HBAL
FEFHEHITRINETS, ARSMHELER M &
BMERNERGEMTRERR, KER58BEE
M, Wt a5 RAERL .
ERFRERRH,EEER M, M, ZEHE
RUBEBEETERBER -, PRE . RBEH. X
REAEERTERBK  GEBFES 2598 K
FHERERE DN,
2.2 FAEHGFRBEHREASHEYE
2.2.1 BEBREZHEST  FARBHREME

FEERBRRAER SRS TERIME 4 5
o M, BEEEAHIR BRI BB HELL Arcot-
15 & (1.987), Hk b J11(1.962), Su9108 W 55 1%
(1.905) ;M5 BE A SRR B A EHE L J11 M h
BE (2.005), R A Arcot-1(2.002), Sud108 # 1
(1.922), MNBZERR M; 5§ M, HiEEZHEERETE
BWHEHMEXE 3 TS BEEERBEENTEHS
R R A L E B E T 1.000. 33 B3 X R [H
WAL TR TS ET, KIS AR KRB R
HEHEFE-ENER EARLMHETERE
HERAERBERBMYEREET MBI . FRIE
HTWENER TS, GEEHABEHEEER
WEEBZHME, AR RN REER, B
HEBETERM, MM WERBESHEHEBTRE,
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Tab.3 The genetic variation of every phenotypic characters of progeny M; colonies

oy BREE KRG BEG@ w8 RER IIER e, BEE g sume
Parameter Variety Lint Boll (cm) Bl Fruit branch S Uniform Elongation ~ Micronaire
: . . ol ruit branc pan strength
population  percent weight Height number number ength percent (N/tex) percent value
BERMNE  Arcot-1 39.03 5.29 74.87 15.40 10.30 30.97 84.20 29.73 6.70 4.50
Original ck Su9108 42.30 7.07 63.38 10.56 7.69 30.85 85.95 32.55 6.00 4.75
Ji1 39.05 5.26 64.12 13.83 9.11 30.70 86.45 29.70 6.70 5.45
B/ME Arcot-1 35.90 3.00 47.80 4.80 6.90 27.50 81.50 24.40 6.00 3.40
Minimum Su9108 30.50 3.90 44.10 5.20 5.90 25.10 82.90 27.60 4.80 3.00
n 36.00 3.50 57.30 2.70 6.50 27.80 81.60 22.30 5.30 3.30
BRHE Arcot-1 43.80 9.00 97.40  25.70 14.30 33.00 87.50 34.20 8.00 5.40
Maximum Su9108 43.60 8.40 96.80 20.70 10.70 32.00 87.60 38.80 7.00 6.80
1 45.40 7.00 82.50 17.50 12.00 33.50 87.50 33.80 8.50 6.10
¥HE Arcot-1 39.21 5.28 74.69 14.06 9.75 30.85 85.27 28.91 6.79 4.35
Mean Su9108 40.12 6.23 60.67 9.78 7.68 29.80 85.82 33.28 6.00 4.71
n 40.71 5.51 68.14 11.52 9.27 30.78 85.63 28.24 6.94 4.91
TREH Arcot-1 4.72 15.88 12.82 24.07 14.96 3.95 1.35 6.73 7.92 7.72
Coefficients Su9108 7.58 15.75 14.60 33.49 14.41 5.28 1.09 6.57 7.55 17.39
of variations J11 5.7 14.08 8.89 29.55 14.06 4.69 1.50 8.96 10.88 13.76
(%) ¥y 6.02 15.24 12.10  29.03 14.47 4.64 1.32 7.42 8.78 12.96
Ms 5 M4 %
f\&l . 0.478™ 0.773* 0.339™ 0.011 0.188 0.540 ™ 0.163* 0.682™ 0.019 0.594
orrelation
coefficients
Hex ., ex DHIRES%, 1% BEKFE  Notes: *, ** Indicate significant at 5% and 1% probability level respectively
4 FERAM M BRI RERERES
Tab.4 The genetic diversity indexes of phenotypic characters of progeny M,, M; colonies
M, M; M;/M,
BH TERER RRER REER FREER GEER ZAER FREER SERER  REER
Variety Yield Quality Phenotypic Yield Quality Phenotypic Yield Quality Phenotypic
characters characters characters characters characters characters characters characters characters
Arcot-1 1.970 2.004 1.987 2.000 2.005 2.002 1.015 1.000 1.007
Su9108 1.859 1.952 1.905 1.904 1.940 1.922 1.024 0.994 1.008
1 1.980 ~ 1.945 1.962 2.056 1.954 2.005 1.038 1.005 1.022
14 Mean 1.936 1.967 1.952 1.986 1.966 1.976 1.026 1.000 1.013
2.2.2 M SNRBERNBESHEE REHER FwEBTRA,
BEARRASS HEI P RHAERR M, A1RE 223 M ETRBERIGRESHE BRER

HEREBHEEETFE  ERERH(ES) . BEFXEHR
R I 2B 18 B 5 (2.01), R W HLIRBE (1.99)
REBM2.5%HK (1.98) EABREE(1.97), K
MBERENZHEEERREMK, U 1.90, £1FH-
HEREAFGHBETERNEEHEBEEREA
o 7E Arcot-1 BB F , LR E K ZH M 065
BT 21,8 RERHEFESHEHEHEYR
H#E T 2.00; 7 Su9108 FEAE S5 Ao, {UH 5 EE M
H 38 B A AR TR B AT 2,005 7E J11 BER RS,
KA BRE BEE2.50BKABKREN X
R 2.00, HWFATLLE L, BHMRHARR, F
TEARSNRHERWEFRBEESHEEAR; X
EREEMERNEEERBREIITERBEI -3
UEHEH S AFERER B TEIEROEER L
HER AHEES I REERNEFRZEEER

WERHELE ITER 3 MEFMBETERER M, 1%
M REBERETEHE, ERRH(ES), BEHK
RO EHEERBER K (2.060), HR A HERE
(2.02) L EMHEE(1.99), BHEERRRHHY
REK(1.93) ZREME(1.92), FREHEIRE 3
MEMBEER M, HEHEERES M, —H4fF
EHRBE AR, 7 Arcot-1 BEF RS, EHB LR
FEHHERBERS BB REH 258K R
FEMEFES HEHEAEEEHBL 2.00 &
Su9108 FAFAT , BN EHEEENHERE S
BE WBEMEERS,E N BERAR,EH
REEUHFENERE RS LRE KE LKL
B EER25oBRKAMLERESE, EATE M E
R—#,BEXERM EIMREHERNEERNEH
AR
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Tab.5 The genetic diversity indexes of every phenotypic characters of progeny My, M; colonies
sy BREE KB RE . AN RGN 25%BK EXE  WAE FKE EREMA
Par/am eter Variety Lint BPll Height Boll Fruit branch Span Uniform Fiber Elongation ~ Micronaire
population  percent weight pumber number length percent strength percent value
M4 Arcot-1 1.99 1.85 2.03 1.95 2.03 1.92 2.03 2.11 1.98 1.99
S5u9108 1.70 1.83 1.91 1.99 1.87 1.96 2.01 2.05 1.75 1.99
m 2.00 2.02 1.87 1.96 2.05 2.05 1.99 1.81 2.00 1.87
44 Mean  1.90 1.90 1.93 1.97 1.98 1.98 2.01 1.99 1.91 1.95
MS Arcot-1 2.05 1.89 2.04 1.97 2.05 2.06 2.03 2.05 1.94 1.96
Su9108 1.63 2.06 1.91 1.90 2.02 1.84 1.98 2.00 1.98 1.89
i 2.10 2.01 2.02 2.03 2.12 2.00 1.89 2.01 1.96 1.90
¥4 Mean  1.93 1.99 1.99 1.97 2.06 1.97 1.96 2.02 1.96 1.92
M5/M4 Arcot-1 1.03 1.02 1.01 1.01 1.01 1.07 1.00 0.97 0.98 0.99
Su9108 0.9 1.12 1.00 0.96 1.08 0.94 0.99 0.98 1.13 0.95
m 1.05 0.99 1.08 1.03 1.03 0.98 0.95 1.11 0.98 1.1
Y34 Mean  1.01 1.05 1.03 1.00 1.04 1.00 0.98 1.02 1.03 0.98
6 FEERMEENEEES
Tab.6 The genetic distance of phenotypic characters among the mutagenic progeny M;
Arcot-1 28 J5 AR B 1K Su9108 % 4 J5 B & N1 HEE R
Progeny of Arcot-1 colonies Progeny of Su9108 colonies Progeny of J11 colonies
BEMK  SRFEANEMAR EERH 5 R4 B M;S1 AR R 5R A5t B M1
Mutagenic Mutagenic progeny Mutagenic Mutagenic progeny Mutagenic Mutagenic progeny
progeny and original ck progeny and Original ck progeny and Original ck
M;Al 6.26 M;S2 6.32 MsJ2 9.23
M;A2 7.43 M;S3 11.00 M;J3 8.35
M A3 5.17 M.S4 14.57 M;J4 7.46
M A4 6.74 M;S5 23.81 M;I5 6.65
MAS 11.42 M;S6 14.59 M;J6 3.02
M A6~ 4.57 M;S7 7.28 MsJ)7 5.87
M;A7 5.39 M;S8 10.59 M;]8 9.30
M A8 5.88 M;S9 1.81 M;J9 5.38
M;A9 3.64 M;S10 6.52 M;J10 8.71
M;A10 11.13 M;S11 13.08 M;J11 10.12
MsAll 9.39 M;S12 8.58 MsJ12 11.07
M;Al12 4.02 M;S13 5.74 M;J13 5.11
M;A13 11.52 MS14 6.24 MsJ14 9.94
M;A14 23.86 M;S815 5.53 MsJ15 9.25
MsALS 3.98 M;S16 9.66 M;J16 10.74
M;Al6 7.34 M;S17 5.67 MsJ17 12.47
M5A17 9.45 M5818 5.89
M5A18 4.19 M5819 9.07
M5A19 5.60 M5820 7.58
M5A20 11.05 M5821 6.45
M5A21 7.44 M5822 2.70
M5A22 3.60 M5823 1.26
MS5A23 1.98 M5S24 3.77
M5A24 8.46 M5825 5.52
M5A25 3.39
M5A26 7.08
MSA27 12.00
M5A28 3.69
M5A29 8.57
MSA30 10.51
MS5A31 5.65
¥ #4118 Mean 7.20 T {H Mean 7.73 #4118 Mean 7.81
BT & ¥t #}A]
B /M 1.83
Min. of all (M;A15 5 M;A28)
kbl 34.68 FEHhm 34.55 Fnin 17.05
Max. of all (M;AS 5 M;Al4) P/ (M85 5 ms1) KRB (M2 55 MJ11)
Bt A kL ] B A #18 E] B A AR E
-1 i 9.82 Py 9.46 FHE 8.79
Mean of all Mean of all Mean of all
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2.3 ETREERHBEERIH

FAGEEER M REER T HEHETHE
WUEAL, SR R A BRI BE B i B 60 e ) 2 AU MR
BMIEERE,

F6 MWEREH, Arcot-1 ST 8 M H RHE]
BB BE B AT IE N 1.83(MsAl5 5 M;A28) ~ 34.68
(MsAS 5 M;A14) , RZBEE V195 9.82, Arcot-1 %
38 S5 K B G R ST AL BE B 3 BB (MsA32) B9 BB 15
BER T H{E R 7.20, 53 Bl A IR S B KM B2 A
B M;A14 GREBE BN 23.86), HW A M;A27,
MsA13,Ms5A5, MsA10, MsA20 F1 MsA30, it £5 5 &

7E 10.00 UL b, BRI S 44 B AR BRI R B 15 BE
BN BN AR, SREMNEENRY
MUERK, “ETEAWER, EEERHRS
MsA32 iR BE B B /N R Ms A3 GG
H1.98), HIK K MA25, MsA22, M;A9, MsA28 #1
M;ALS, BB /N T 4.00, A HF £ Arcot-1 HAE
ERMEAMRBHEENMBREEBEOHELUE,
TRENBERKUHEFREAESHERER
Su9108 % 7% J5 4K #4 K} [ A 388 1% BE 25 AE iE N
1.26(MS1 5 MsS23) ~ 34.55(MsS5 5 M,S11), /%
BEEIF ¥k 9.46, B G A MBS K85 4 B Xt
B(MsSL) M SR ERVFBER 7.73, 5XT B AE
FEBEREXWETHB R SS(BREEEXN
23.81), ¥k & M;S6, MsS4, M;S11, MsS3 1 M;S8, i
REEH AT 10.00; FEEFRM K5 MS1 ## {5
BEE B /N R MS23GRIEEE B 1.26) , K
A MsS9,MsS22 F1 M;S24, B EPE B 7 4.00 LT,
X 8 18 B K 28 3 Su9108 %48 5 A 44 ) A K 48 5 4t
xRz EEEREMHENUE, KREMEARE,
B 5 — 2o de BR A ), 40 MLS5, MsS4 A 44 X
HARLEEER(ET.

F7 FERRM; BEHAKRTRREARR

Tab.?7 The significant variation of phenotypic characters of progeny M;

BEMR KA (%) BEG #E h AR 2B R gy LR wesr) 2ame
Mutagenic Lint Boll (cm) . Uniform Elongation  Micronaire
. . Boll Fruit branch Span strength
progeny percent weight Height number number length percent (oN/tex) percent value
M;Al3 41.1 3.4 84.0 20.7 12.2 29.8 85.0 27.1 7 4.0
M;Al4 4]1.2 3.8 52.0 11.3 8.4 29.6 83.6 26.0 6.9 3.9
M;A27 40.5 6.8 65.9 8.9 9.7 31.0 86.2 33.2 6.3 4.2
M;54 33.5 4.9 71.2 16.4 9.2 26.1 84.5 30.5 5.2 6.3
M;S5 30.9 5.4 83.0 14.8 9.4 26.2 85.7 32.2 4.9 6.5
M;S19 42.2 6.3 54.9 7.9 7.2 30.2 84.6 33.5 5.9 4.3
M,J2 44.6 5.6 67.4 12.7 9.2 28.7 83.3 24.6 5.6 5.6
M;J4 44.1 5.1 66.8 13.6 9.7 29.0 84.4 25.8 6.0 5.7
M;sJ8 41.8 6.6 71.9 13.6 8.7 33.3 86.5 32.5 7.2 4.6
MsJ11 34.9 6.3 61.8 8.1 7.9 32.7 84.4 35.1 7.9 3.1

M FEEERMR R BREERTIER 2.22
(MsJ2 5 M,J4) ~17.05(M;2 5 MJ11) (5 BE 8 °F
¥k 8.79, B RM B 5 REIALERE(M]1)
MR EEREER 7.81, S BRAZERRK
MEEM B A MJI7TGRIEERE N 12.47), HIKA
M;J12,MsJ16 F MgJ11, B fZBE B 7 10.00 A L, i
B bk SRR ST A B R M R, 4
THARER, BEGRMASE M1 9 BEER
B/NAH B MJ6 GRIEBER N 3.02), BEBA M J11

BEERZEHGRBERE, KEBHM B R EE
RUE, SRBEHLCEMNBZETFERKER, KE
THHEL, BOEHFEHERRLRREG KT
R R oS

3 itk
BHAENE IAM EREFE—TEL2H

ek, ERRAIROBY, SFEMTRFESD .
Y MAERME ERORER ATHE, LAEN
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¥EMBETURINAFLIB PR EEBRES,
EXENEBRG—BARERAF/RMY, M, &
BRRTRABAABHIHMAR, 7B BE K2,
HELRR BEBME HUEHRYEABHEBE TR,
BT M, F1 M, BR R R T, R B B 19 T g
fetk. M ETERMBNESEE, ZWE 75
BEERM M, ZFHE= FERERRE SR
BENHAMER 1S ZETRISEEEAM,, %
B R RE FI#T 5 F P A P1935, Z 38 AR G R BT 40
BBHEAFI My, B F &R 3430087101 BEEr
AW R, X 48 55 2 5 M B R B s 15 4
B EERBERZ AETR, N\MARTHEXERT
BffE] RERS— BRI MR, A RES M, Ms B
BETRMBESHEESIN, EREZH, HFLEENR
M, A M REEROBRBEERBELE 5B
TRAM 5 M BENFTARBEERMAXEIRE
EKRFEHELEEHF0.9906); B M, 5 M; K.
BAE T 25028 WEBEMEREASEDT
R AFRBEME, EHATHELESRM B LR
PR BZE 5 0T LA A%, M, 70 Ms BE{R P K £ B0k 8
EETFRE. ; 5 M, NEHERRLERE
1.00, Wi THEBR M; 5 M, & REMER
MEFRAZHEEBTRE, BFXHEMERERF
E—ENER, XETRERFERIAELKBE.
REH BFEMRRKESHR. FTLUE M, 7 M;
BARPEEAELTHEROEEREERL, BHE
FEEMHIRK R AEERRE M; IS HITEERR.
MAR GMHEFSEEERASHREBEERK
B EIANRMBEER M, M, B, HEHER
MERZBFABRKER, EHh  F I BEER
M, BT HREM B K EERMEFEES R, ME
Su9108 B FL My Xt K MR BHEELF, B
AT 3INGEMBEEERM MM ZEERNERE
EMAEEARN, EHRXTLURESECHEMNE

PR R A1 15 52 A8 4 6}, DA T BE 5 48 48 5 P B S B B[R]
MWBEZERERMERBUERABESERERES TR
RPN ERH#T N, RUBEZRBFERKE
5,00 Arcot-1 MM BELFERBAZEHEUEFE,
EEMRERNZERBEARKR, XEHAERERS
T FEMEMEMTHWERBEEESAEKXR
RERAKTREENER , NEFHMENEETE
MHSEMER, B, 2PN FRAER S
TREAHBREREMYSES™H S m#ETHR,
BT TR R R A 7R S R B AR SR ANk R B &
MERMEREELARBEEERR,
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