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Table 1 Comparison of RuBP case betw een varieties(germplasms) and parents with HPE(R4)

«C CK RuBP CK PEP CK
Varieties (*mol CO,/ m2°s) % (#mol CO,/ mg* pro*hr) % (*mol COY g *hr) (%)
79— 9440 16. 28 114.0 10. 90 121.0
82— 7799 20. 28 142.0 12. 74 142.0
(CK) 14. 33 100. 0 898 100. 0
39 16. 59 125.0 295. 08
40 15.72 118.0 282.4
4(CK) 13.30 100. 0 —
41 17. 64 141.0 290.5 109
33(CK) 12.53 100. 0 265. 6 100
2.2 ( ) 79— 9440 82—7799 41<< 39
2 s ( ) 95— 40; Ri- R3.Rs s 39, 40.
100cm, s . 41 79—9440 33( 40R;
; . . . ). ’
. s 79—9440 33 .
( ) — , — « .
( ) , , ,
. ( ) ( Do
2 ( )

Table2 Comparison of major agronomic traits between varieties with HPE and varieties with high yield

cm

( )
o . 100 sees wet. R R R
Varieties Plant Pods Leaves Plant type  Growth date SMV 1 3 5
g
79— 9440 90— 95 - 112— 114 17 530.70 159.1 2060.3
82— 7799 0—95 - 116— 118 17
39 100 - 123 18 742.30 2665.0 2594.0
40 100 - 125 22 656.40 1818.7 3498.5
41 95— 100 - 118— 120 20 747.30 2437.2 2446.7
33 104 122 18 710.44 1771.0 2296.3
2.3 ( ) 26 . , 1984 1985
79—9440. 82— 7799 1982. 1985 , , ,
2
. 28 /m’, 33%
, . 30%.
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Table 3 Yield comparison among different varieties(germplasms) with HPE
( +9% ‘ 494 +%
(kg/ hm?) ' (kg/ hm?) ! (kg/ hm?) '
79— 9440 3843.0 1984 133
( )
26(CK) 2885 100
82— 7799 3395 1986 130
(850 )
26(CK) 2607 100
39 2809. 5 113.1 2854. 56 118.3 2981.25 1993 139. 1
(1994 ( )
33(CK) 2484.0 100. 0 2413.0 100. 0 2502.0 1993 100. 0
( )
40 2642.3 114.73 2740. 45 113. 15 3402. 15 1993 136. 0
(1996 ( )
33(CK) 2303.0 100. 0
37(CK) 2422.0 100. 0
41 2964. 75 115.75 3075. 85 109 3435.0 1993 137.3
(1999 ) ( )
37(CK) 2561.0 100. 0 2816. 05 100. 0
* 33 1988 s 37 1992
( )
Table 4 Breeding process of different varieties( germplasms) with HPE
( ) (
Varieties Cross(treat)
Parents Process Year
(germplasms) pattems
79— 9440 3XK( 11X 5 T, 101 Mo My . Ms 1879
Ha79— 9440
82— 7799 [ 3% ( 11X C0o°°13000 My—My » Ms 1982
Ha82— 7799 el
39 4< 7518 F—F, . 1994
Heinong 39 . N .
SMV F,
+ RuBP
40 81— 242X 78057 F,—F, s 1996
Heinong 40 v
4 . SM V. F,
70— 6
76— 686
AMSOY. + RuBP
76— 6045
41 33 € 0°°8000 MM, 1999
Heinong 41 Heinong 33 N N
SMV.
M
+ RuBP
Al b °
18.3%.13.15%  9%. 33 39.1%.36%  37.3%.
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Table 5 PR, harvest index and yield of soybean special high yield type on different condition
) PR Yield %
Varieties(lines) Density Pmol CO/ m2°s Harvest index kg/ 667m>
90— 6719 Sem 13.3 0. 39 181.9 119.0
Ha90— 6719 10cm 13.0 0. 40 153.5 100
917021 Sem 14.1 0.35 141.8 111.0
Ha91— 7021 10cm 14.3 0. 38 127.6 100
(1997
3 .
Le/t, ,
3.1 Lemont 40—50%'"
’ [6] ’
[3.7] . ,
. . . ()
€O, . .
(1999)
. 39 40. 41
[7] .
3.3
3.2
. .. 331
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. . . Scm 10cm 9% 11%.
[4] . ,
C 0 M. : o ¢ )
3.3.2
1 s . [J]. s
[9] , 7, 1978
° ° 2 .
’ N N [J- . 1978, 113—121
3 s s . )
. . . [ , 1982, 131— 135
, 4 s s , [J.
, 1984, 7— 11
’ 5 , , . [J]
. 1991, 8(2)13— 19
’ ’ 6 s s . [J.
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3.3.3 ! : : o
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10 %%, 15-20% 1997, 30(3)28— 35
RuBP 9 ) [M]. .
R 10%. . 1989
( 10 A [M]. «
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‘ 11 . [R .
3.4 ( ) , 1972, D23. 97— 143
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DEVELOPMENT OF SOYBEAN CULTIVARS (GERMPLASM) WITH HIGH
PHOTOSYNTHETIC EFFICENCY(HPE) AND REDISCUSSION OF BREEDING FOR HPE

Du Weiguang' Zhang Guiru’ Man Weiqun ' Chen Yi' Luan Xiaoyan'
Hao Naibin® Ge Qiaoying® Gu Xiuzhi'

(1. Soybean Institute, Heilongjiang Academy of Agri. Sci., Harbin 150086;
2. Institute of Botany, Academy Sinica, Beijing 100093)

Abstract The relationship betw een single leal photosy nthetic efficiency and grain yield, the breeding objectives
and the procedure and methods of breeding for HPE were rediscussed in this paper based on the description of
photosy nthetic properties major agronomic traits, yield and breeding process of high photosynthetic efficiency
germplasms, Ha79—9440, Ha82— 7799 and cultivars, Heinong 39 and Heinong 40. The results are as follows.

There is a positive correlation between single leaf photosynthetic efficiency and yield at reproductive stages.
Single leaf photosy nthetic efficiency is still an important objective of breeding for HPE.

HPE is a major way for developing new cultivars(germplasm) with super high yield, good quality, disease
resistance and ideal ecotype. ldeal ecotype is defined comprehensively having greater capacity of obtaining sun-
light, higher transferring efficiency, higher single leaf photosynthetic rate and RuBP Case activity, greater pro-
portion of photosynthate to seeds, longer photosynthetic duration and nitrogen fixation ability.

Breeding system for HPE is that: creating variation, of which, inducing and sexual crossing were mainly
used at present; selecting variants effectively with combination of traits diagnosing and instrument measuring.
Leal weight per unit and ecotype are mainly selected in earlier generations and in later generations, photosyn-
thetic rate, yield and resistance are major objectives of selecting. The procedure of yield test is the same as that in
the traditional breeding. Photosy nthetic physiological targets are photosynthetic efficiency and RuBP Case activi-
ty.

Reasonable population structure and better soil condition are necessary conditions for yield potential express-
ing of the cultivars with HPE.
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