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Abstract Thispaper isoneof a sriesof reportson the genetic mprovenent of cotton varieties in the Yangtse
valley in China since 1950s, the purpose of which is to study the genetic mprovanentson yield and yield
components (bollsper plant, boll size and lint percentage). Experimental dataof 11 representative varietiesat 7
locations in wo yearsand historical data of regional cotton trials in the Y angtse valley in the last 30 yearsw ere
analyzed T he reaultsindicated that the effect of genetic mproveanent of cotton varieties in the Y angtse valley
w as significant, the average increase of the lint yield in the last 50 yearsis& 50 kg/tm?’ per year; the narrow -
snse contributive ratio of genetic mprovement is36 9% (4 2% 52 1%); the broad-snse contributive ratio
of genetic mprovement is 62 0%. 45 0% and 2Q 4% of the increase of the current varietiesw ere due to
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genotype and genotype-environmental interaction regectively. Compared to old varieties lint yield of the
current varieties increased by 24 3%, number of bollsby 3 49 per plant, lint percentage by 2 80% and boll
size changed non-significantly. The yield increase of the current varieties was mainly caused by the
mprovenentsof nunber of bolls per plant and lint percentage T he relative effects number of bollsper plant
and boll size and lint percentage on lint yield varied at different stages, w hich reflected the change of breeding
strategy and selection enphasis Selection for big bolls and high lint percentagewould be a valid strategy for
ocotton lint yield breeding in the Yangtse valley .
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Table 1 Eleven represntative cotton var ieties n theYangtse region
V ariety Release year B reeding institution Genetic ource

12 SunianNa 12 1995 (8004x 328) F1x 9101

3 SmianNa 3 1989 76-75x 791

48 YamianNa 48 1982 86-1x 1

10 XiangmianNa 10 1981 ( x 4 )x

2 SmianNa 2 1980 437x 910

1 EjingNa 1 1979 2 x 4 x Sp-21

86-1 Zhibao 86-1 1975 5

73-27 Chuan 73-27 1973
D aihongdai 1973 ( 15 x ) x 15
6 EmianNa 6 1966 15
15 DaizmianNo 15 1950 14
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Table 2 M eansof Int yield and yield canponentsof the represntative var ietiesand the correppondingL Do os(exper ment data)

V ariety L int yield Frostle& lint Bollsper Boll size L int percentage
(kg/bm?) yield (kg/hm?) plant (9) (%)
12 SumianNa 12 1395 1 1123 0 22 15 5 70 41 31
3 SmianNa 3 1212 4 1022 8 21 28 523 39 31
48 YamianNa 8 1132 2 955 6 20 77 5 54 37. 29
10 XiangmianNa 10 1318 6 1086 5 20 47 5 55 41 84
2 SmianNa 2 1133 0 873 2 20 24 515 40 31
1 EjingNa 1 1343 9 1059 4 19 89 6 50 39 91
861 Zhibao 86-1 826 5 710 9 15 22 5 80 34 12
73-27 Chuan 73-27 1241 0 1012 2 20 80 5 42 40 55
D aihongdai 893 4 652 0 17 48 578 35 22
6 EmianNa 6 1161 5 937 7 19 32 5 92 37. 48
15 DaizmianNo 15 1122 5 853 3 18 32 5 83 40 12
LDoos 126 9 117. 8 Q 99 Q 19 105
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6 15 , :
48 10 2 1 12 : , ;
, 12 3 , 1 (6 50g), : :
1049 0 , :
kg/hm? 833 2 kg/tm?, 1231 9 , 1
kg/tm® 993 7 kg/hm?; 15 , ,
1303 8 kg/tm?® 1072 9 kg/hm? ; 48 : :
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Table 3 M eansof yield and yield canponents of var ieties
nvolved i regional trials n different 2 2
per iods (histor ical data) , 1956 2000
L int
Period Lintyield Bollsper Boll size percen- !
(kg/tm?) _ plant (@ tage(®) 17 59 kg/bm?- ;
PerégDaiz'mailn ng’; (7)965) 9657 1245 492 3702 17. 59 kg
PerblcllsDaiz'm ialri ,511:755 (i?SS) 960 6 13 75 4 93 38 72
F2’erio d S'm(i:r?il“o ;‘993) 1183 7 17 26 521 39 24 ’
Pserb g Sm%??\fo 32000) 1304 7 18 96 542 41 93 , 5 73
kg/tm?. : :
3 8 16 kg/hm?-
: . | :
3 (35 1%) 5 73/17 59= 32 58 (%) 8 16/17 59=
2 46 39 (%) ,
(24 3%) 46 39%
, 32 58%
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Table 4 Effectsand relative contr ibutions of genotype(G), environment (E) and GE interaction of |nt yield (exper ment data)
G E GE
V ariety Release year Genotype effect (%) Environment effect (%) Interaction effect (%)
12 SumianNa 12 1995 440 0(41 4) 3092 9(29 3) 311 0(29 3)
3  SmiaaNa 3 1989 374 2(48 6) 3092 9(32 9) 89 3(11 5)
A verage of the later period 407 1(45 0) 309 9(34 6) 200 1(20 4)
48 YamianNa 8 1982 241 7(32 8) 309 9(42 6) 184 3(24 6)
10 XiangmianNa 10 1981 337.5(31 7) 309 9(29 0) 418 5(39 3)
2  SmiaaNa 2 1980 335 0(43 2) 309 9(4Q 1) 131 8(16 7)
1 EjingNa 1 1979 572 5(52 1) 309 9(28 6) 209 3(19 3)
A verage of themiddle period 371 7(32 9) 309 9(35 1) 236 0(25 0)
73-27 Chuan 73-27 1973 372 5(43 5) 3092 9(35 3) 186 9(21 2)
6 EmianNa 6 1973 42 5(4 2) 309 9(51 5) 315 1(44 3)
D aihongdai 1966 322 5(4Q 5) 309 9(37. 7) 181 0(21 8)
15 DaizmianNa 15 1950 277.5(34 1) 309 9(37 8) 229 3(28 1)
86-1 Zhibao 86-1 1975 - - -
A verage of the earlier period 331 6(37 2) 309 9(37 2) 225 7(25 6)
A verage of thew hole period 301 5(36 9) 302 9(38 0) 205 1(25 1)
4 (D GE ,
, 36 9%, 3 (48 6%) ,
) 6 (44 3%) ,
4 2%, 10
(31 7%) (39 3%) . (6)
17 59 kg/hm?: ,
17 59x 36 9%= 6 49 kg/hm*- ,
(7 0 10 4 kg/m*)™"®; (3)
) 36 9%,
, 4 2% 52 1% ;
, 62 0%, 48 5% 71 4%
; 23

25 1%,

38%; (5)

(Y=d- a= G+ E+ GE)
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Table 5 Path analysis of yield canponentsto I int yield
Path coefficient
Period T rait
Bolls per plant Boll size L int percentage  r to lint yield

15 [ (1956 1965) Bollsper plant Q 7766" " - 0 3197 Q 4270 Q 6392" "
Period DaizimainNa 15( 1) Boll size - Q2489 Q 6045™ " - Q 0016 Q 2842" "
L int percentage Q 1115 - 0 0005 Q 2027 " Q 6281" "
15 II (1979 1983) Bollsper plant Q 8097" * Q 3006 - 0 2614 Q 8844" "
Period Daizimian Na 15(II) Boll size Q 1136 Q 3061" " - 0 0354 Q 5928" *
L int percentage - 0 0389 - 0 0139 Q 1205 - 0 1762
2 (1984 1993) Bollsper plant Q 9047" " - Q 5992 Q 2283 Q 5535" "
Period SmianNa 2 Boll size - 0 4049 Q 6114" " - Q 1494 - Q 0399
L int percentage Q 0538 - 0 0521 Q 2131 Q 2920" *
3 (1994 2000) Bollsper plant Q 2401 - Q 0755 Q 0328 Q 1412
Period SmianNa 3 Boll size - 0 1492 Q 4746" " - Q 1187 Q 3067"
L int percentage Q 0504 - 0 0924 Q 3694" * Q 2835"
( ) Bollsper plant Q 6428" ° Q 1321 Q 4457 Q 8080" *
A verage of thew hole period Boll size Q 0648 Q 3152°* Q 0811 Q 4846" "
L int percentage Q 1003 Q 0373 Q 1447 " Q 6716" "
Bollsper plant Q 6298" " - Q 2070 Q 4768 Q 8669" "
Expermental data Boll size - Q 1107 Q 3370" " - 0 0540 Q 0564
L int percentage Q 3478 - Q 0736 Q 4594" ° Q 8823" *

* Q

232
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* significant at Q 05 level, * * significant at Q O1 level
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Table 6 Smple correlation coeff icients(lower) and partial correlation coeff icients(upper) between yield canponents
. Bolls/plant and Bolls/plant and lint Boll size and lint
Period .
boll size percentage percentage
15 I (1956 1965) - Q4117 Q 5499" * - Q00 27
Period DaizmainNa 15( 1) - Q4912"° Q 6022° " Q 2939" "
15 IT (1979 1983) Q 3713° - Q3228 - Q 1156
Period Daizmian Na 15(1I) Q 3553 - Q 3034 Q 0049
2 (1984 1993) - Q6624 Q 2524 - Q2444
Period SmianNa 2 - Q6402" " Q 1246 - Q 1065
3 (1994 2000) - Q3145"° Q 1364 - 0 2501
Period SmianNa 3 - Q2924 Q 0629 - Q 2203
Q 2055" * Q 6934" " Q 2574" "
A verage of thew hole period Q 0389 Q 6774" " Q 1630"
- Q 3286 Q 7571° - Q 1602
Experimental data Q 3650 Q 0115 Q 6923"
* Q 05 , *ox Q 01 * Significant at @ 05 level, * * Significant at Q O1 level
3
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