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Abstract This paper is the first part of the series reports about genetic mprovements of
cotton varieties in Huang2H uai Region (Cotton Region in theV alley o Yellav River and H uai
River) in China, thepurposeofw hich isto study the genetic mprovementson yield and yield
components (bolls per plant, boll size and lint percentage) of cotton varieties grown in
Huang uai Region since 1950s Experimental data of 10 representative varieties (both ob2
wlete and current) at 5 sitesover 2 years and archive data obtained from Huang2H uai Re2
gional Trials in last 30 yearsw ere studied Results indicated that a great genetic progress in
cotton yield has been made by breeding program s since 1950s T he yield potential increased
at the rateof 8 00 kg hm?per year The average rateof yield increase from 1950 to 1994w as
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16 14 kg hm?per year, 30% ormoreofw hich attributed to genetic mprovenent A nev va2
riety produced 68 69% higher lint yield, 2 4 more bollsper plant and 5% higher lint per2
centage than theold ones, but the significant change in boll sizew as not detected The yield
increase of current varietieswasmainly accounted for the mproveanents of bolls per plant
and lint percentage T he relative effectsof bollsper plant and boll size and lint percentageon
lint yield varied at different breeding stages, w hich reflected the change of breeding strategy
and selection enphasis T he negative correlation betw een boll size and bolls per plant, and
boll size and lint percentagew as detected; such negative correlationwould become a Imit in
cotton breeding M ethodsof studying genetic mprovenent in cropsw ere al reviev ed and
discussed in thispaper.
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Table1 Ten represntative cotton var ieties grown in Huang-Huai Cotton Region
V ariety Release year Institution Breeding source
321 1993 8621 [ ( 45x )Fax A SI2]Fsx 381
19 1989 17x ( 7263x  6429)
12 ( ) 1983 12
12 ( ) 1983 4 x 68271
8 1983 5 x ( 45A % ) 60
1978 1 x114
1 1975 ( 2 x1195)C
142 1973 58
1818 1961 209
15 1950 11 15
( ) ( )
(
) (2 5%
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© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



2 : . 151

1950 1994
4l 11 , 12
13
15
(G) (E) (Gx E) Simmonds
[10].
= $:= (b- a)
G G = $:= (c- a)
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21 1996 : , ,
L ; 1997 L L 1 1
1996 1997 690 0 1272 3 kg hm® 856 2
1367 9 kg hm?, 9 : RL D "% 6 50%
5 85%, > 6 50%
5 85%
22 :
221
L Daos 2 2 , ,
, 321 1325 39 kg hm? 321 19
2 () , 8 6 1 , 142
1818 15 : 1268 5 1023 2
986 1(kg hm?), :
321 1818 68 7% 85 1%;
8 1818 38 6% ,
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Table 2 M eansof yield and yield canponentsand corresponding least signif icant differences(L D)

( )

Frostless lint
L int percentage(%)  Bollsper plant  Boll size(g)

V ariety L int yield (kg hm?)

yield (kg hm?)
321 1325 39 1031 04 41 729 15 142 5 381
19 1252 14 1039 85 41 619 14 358 5 007
12 ( ) 1228 10 968 09 40 089 14 717 5 185
12 ( ) 1027 55 716 90 37 304 13 361 5 257
6 1016 15 801 54 38 446 15 083 4 647
8 1088 64 837 44 39 194 13 819 5 605
1 964 74 792 80 36 288 13 775 4 882
142 1135 79 907 64 39 266 13 772 5 217
1818 785 69 557 46 36 568 12 775 5 331
15 1036 94 763 64 39 112 14 069 5 391
L Daos 70 605 55 350 1 503 2 228 Q 192
222 2 3
, 3 ( 14 7 ) 3 ( 13 5
) 12 321( 15 14 ) 1818(12 77 ) 24 ,
19% Q 035 [ , F
, 8 (5 605 g), 321
(5 381 ¢) 15 (5 391 q) 1818(5 331 g) , 6 (4 882¢)
41 15%, ( 38%) ( 38 3%)
, 321 19 , 41 7% 41 6% 321
15 1818 2 6% 5 2%
2 y 1
321 , 8 , ,
19 12 ( )3 , 12
12 28 , 13 , 15
1818 , , 6 .
23
231
3 ¢ ) ¢ ) 3
3 3
4 3 ( 3 1 4 1 3 ) \
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1950 1996 , 3 3 $(1996 1997 )

Table 3 Correlation coefficients® between lint yield and
yield components (1996 1997 exper mental data)

f Bolls plant Boll size L int percentage
(r L int yield Q 710133 Q 330333 Q 355633
-0 7071°° Q 6429°° ). Q 725133 Q 4966° 3 Q 2725°
Bolls plant - Q26278 Q 0332
- 0 3316%8 - Q0221
Boll size - a0
- 0 1854

: Upper, simple correlation lower, partial correlation
[13]

( Q 3556°° Q 4081°°%) (
Q 3303°% (Q 2339°%), ,

2 ) ( 4 )

4 ( )

Table 4 Path analyses of yield canponents to lint yield (histor ical data)

Path coefficient

Period T rait . .
Bolls per plant Boll size L int percentage r to lint yield
1818 Q 270233 - Q 0399 Q 0317 Q 2820
1973 1977 - Q 0026 Q 477433 Q 0398 Q 418833
Q 0429 Q 0812 Q 199433 Q 323583
1 Q 444333 - Q1180 - Q 0083 Q 317933
1978 1984 - Q1203 Q 4360° 3 Q 1634 Q 479133
- Q 0070 Q 1340 Q 531433 Q 6585°%3
8 Q 46923 3 - Q 0930 Q 3448 Q 721033
1985 1988 - Q 1510 Q 288933 - Q 0254 Q 112633
Q 3103 - Q0141 Q 521383 Q 817633
12 Q 679533 - Q0173 Q 0648 Q 727033
1989 1996 - Q0791 Q 148783 - Q 0395 Q 0301
Q 1160 - 0 0155 Q 3798%3 Q 4805° 3
4 Q 5976% 8 - Q0173 Q 0626 Q 642933
A verage over 4 - Q 0401 Q 257783 - Q 0063 Q 233933
periods Q 1901 - Q0213 Q 1967°°3 Q 408133
— 33q 01
—Direct path coefficient 3 3 Significant at Q 01 level
(1972
, ) 4 : 1818 (1973
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10
: 8 00 kg hma 321 9
: 6 36 kg hm? 8 00 kg
hm?( 321 ),
6 36 kg hm” 1950 1994
6 36 16 14= 39% , ,
16 14 kg hm3 , :
39% ,
30%
Smmonds o1, (G)
(E) (GE) G1
1818, El (1996 ), E2 (1997 )
1818 E1 352 2kg hm? a,  E2 1244 6 kg hm® b,
El1 E2 c d, G E GE
, 5
5 )
5 ( )
Table 5 Effectsand relative contr ibutions of Genotype(G), Environment(E)
(vy=d and GE interaction of lint yield (Exper mental data)
- az= G+ E+ G E GE
V ariety Genotype effect (%) Environment effect (%) Interaction effect (%)
GE) , G E 321 292(18 0) 852(52 5) 479(29 5)
GE 12 () 233(14 7) 852(53 6) 504 5(31 7)
12 () 100(8 3) 852(70 4) 257 5(21 3)
' 19 324(23 4) 852(61 4) 216 5(15 2)
6 32 5(3 8) 852(99 0) - 26 5(- 31)
321 1 207 5(19 1) 852(78 4) 27. 50(2 5)
G% E% 8 - 230(- 16) 852(60 8) 571 5(4Q 8)
142 97 0(6 79) 852(59 6) 343 5(24 0)
GE% 1818 - - -
18% 52 5% 15 - 41(- 33) 852(68 3) 437_0(35)
29 5%,
) ) 47 5%
19 G% , 23 4% 15 1818( 2),
, 1818
3
31 1950 1994 ,
8 00 kg hm?, 6 4 kg hm?,
30% , , 321 25%, GE
31% 45 , )
24 5%,
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