22 2 Vol. 22 No.2

2003 5 SOYBEAN SCIENCE May 2003
1,2 1 1 1 1
(1. ) 150040; 2. , 150030)

FAP B LR KR ERST K20~ 2, R4 s b KA B XOE 1, 3
(seed filling period, SFP)FH#MARR N AR . X S & Art @ ARF LA L 38 I T &G 48
aE 2T MAL B, iy A P78 hmy &1 5 SUBIR AE M 385R, 124 F4F WA PR B3, AT AR
FIE 3R A T EKR 8 KRR A2 & 82 E ay o 5T bk kAT e A 5T R 24 € 2300, &%
ALK S At a3 H R 27 A0 AR T .
K2 AR ; A HHN; 2
S 565. 101 A 1000—9841(2003)02— 0137— 05

2

. Voldeng (19971

. , 58 (1934 —1992 )
60 1350kg/ hm* MG (maturity group)0.MG00  MG000
2250kg/hm”, (Ontario ), 1941 . 1976
1998 1200k g/ hm? 0.5%(9.3kg/hm’) . 1976 .
2600kg/hm>, . 0.7% (13kg/hm’) . 1924
1998 22.6+0.7ke/
(Ustun 200D, . hm? . 1975 1998
40%, 31.2+4.8
kg/hm? (Specht, 199919,
1902 1977 MG0O0 MGIV
10— 21kg/hm’
: (Specht  Williams, 1984)'7, 79%
,Cox (19887 , (Williams ~ Specht,
1979 . Boerma(1979) ' 1942— 1973
. Slafer (1993, 1994)! *4 : 18 MGVI.MGVII. MGV III
(D . 0.7%(13. Tkg/
; (2) , hm?) s
: (3) .
L VII .
1 VI VIII . Ustun (200"
(MG V—MGVID)

:2002— 12— 15
: JT01—02); (1730910200003).
(1974—),



138

2.1

(harvest index, HI)

9

b

Hesketh, 1994; Schapaugh
Yaklich, 1986) Khnddini

HI
[ 13]

22%

(seed filling period, SFP)
(Egli, 1984, 1993; H anw ay
» 1980; Smith
1996111,
Rs
dini  Hume(2001) '
SFP , )

Nelson, 1986

Hayati  (1995)1%

Hashik aw a (1995)! %!

2.2
Board  (1996)!* . Rs
(Leaf area index, LAID)
LAI R4/ Rs s
LAI )
(Kumudini
s SFP
SFP
mudini  Hume, 20013,

SFP LAIT

(Frederick

Wilcox, 1980; Cregan

(2001)

. 78%

Weber, 1971; Gay

; Weber ,

b
. Kumu-
b

9

Shiraiw a

Reé/ Re. 5
. 2000

(Ku-

2.3

, Jeffer  Shibles (1969)%¥  Wells

(1982)!* ;
(Harrison , 1981;
, 1989)12> %9, (1981177
SFP ,
(1999 14

4 , Vs Ry
R4 ,

0.52%

Ashley Buttery

. Morrison

Buttery  (1972)!**

SFP
2.4

(Burton, 1984)0 %, ;
1 1 1.5
(Voldeng  1997; Wilcox
1 1
’ . Wilcox
(2001) (MG00O0O— MGIV) 60

, 1979)13 31

b

, MG 000
MGIII . MGI
MGII . (3,
(Ustun , 20017, Voldeng
(199717 . 60
24g kg
36kg.

2.5
Sinclair ~ Horie(1989) % ;
N , SFP N
, SFP
(Tollenaar
Day nard, 1982; Rajcan  Tollenaar, 1999 3330
N SFP N

, N



139

1 (1934—1992 )

( Morrison , 1999)!%
Table 1 Effect of year of release on photosynthetic and
agronomic traits for soybean cultivars released betw een

1934 and 1992. (Data are from Morrison et al, 1999)

RZ
T rait Units Regression equation
Leafl )
ol m 2 12.510.08x 0,717
photosynthetic rate
em s ! 1.06+0.006x .45 "
Stomatal conductance
nm g~ ! 7.05+0.015x 0.20 ns

aftbChlorophyll atb

2m 2 .32—0. .34 7
Loaf area index m? m 6.32—0.021x 0. 34

Leaf i em?g ! 120— 0.33x 0.27 "
.eaf area ratio
2,1 _
. . cm” g 231—0.26x 0. 19 ns
Special leaf weight
. gm 2d ' 3.41—0.005x  0.04 ns
Net assimilation rate
D . d 117—0.05x 0. 02 ns
ate to matunty
Vield gm 2 219+ 1.31x 0.61°"
g m 2 1080— 0.026x 0. 00 ns

Shoot dry weight

: % ¥ Xns P<<0. 05, P<<0.01
*, % ¥, ns Significant at P<< 0. 05, P<C0. 01, or not signifi-

cant, respectively.

N . .
N . SFP N
. . SFP
N (Shiraiwa Hashikawa, 1995)!%!
Kumudini (2001 50% .
. 0.5lgNm °*
0.62gNm 2 . 0.60
gNm ° 0.63gNm
. Kumudini  (2002)*°
N N
. N .
? N N
. SFP ,
SFP N .
N .
2.6
. (33.50 100 /m?%

50

b

(Frederick
, 50
( Wilcox , 1979; Voldeng ,

. 19914 U3

1997)! 331

(Boerma, 1979;

Voldeng »1997)>%

( Luedder, 1977; Wilcox , 1979; Specht
Williams, 198! "™ | Voldeng (19977,
58 (lodging score)

, 0.0014( 1=
; 5= ).
3
3.1
3.2 ) 1923 1995
651 , Cui  (2000a
)l 4041 ’

3.3 .



140

1 Ustun A., F. L. Allen, B. C. English. Genetic progress in soybean
of the U.S. mid—south[J]. Crop Sci. 2001, 41: 993— 998.

2 CoxT.S., J. P. Shroyes Liu Ben— Hui, et al. Martin. Genetic
improvement in agronomic traits of hard red winter wheat cultivars
from 1919 to 1987 J] . Crop Sci. 1988, 28: 756— 760.

3 Slafer G.A., E.H. Satorre F.H. Andrade. Increase in grain yield
in bread wheat from breeding and associated physiological changes
[ M]. 1994. p. 1—68. InG. A. Slater (ed. ) Genetic improvement
of field crops. Marcel Dekkers Inc., New York.

4 Shfer G.A. Genetic improvement of field cropd M]. Marcel Dek—
ker. Inc., New York. 1993.

5 Voldeng H.D., E.R. Cober, D.J. Hume, et al. Fifty— eight
years of genetic improvement of short— season soybean cultivars in
Canadd J]. Crop Sci. 1997, 37: 428— 431.

6 Specht J.E., D.J. Hume,S. V. Kumudini. Soybean yield potential
—a genetic and physiological perspective[ J] . Crop Seci. 1999, 39.
1560— 1570.

7 Specht J. E., J.H. Williams. Chapter 3. Contribution of genetic
technology to soybean productivity — Retrospect and pros— pect
[ M] . 1984, p. 49— 74. In W.R. Fehr (ed.) Genetic contribution
to yield gains of five major crop plants. CSSA Special Publ. 7.
CSSA and ASA, Madison, WI.

8 Williams J. H., J. E. Specht. A perspective on yield advances at-
tributable to soybean varety development [ M]. 1979, p. 81. In A-
gonomy abstracts ASA, Madison, WI.

9 Boema, H. R. Comparnson of past and recently develboped soy —
bean cultivars in maturity groups VI, VIL and VIII[ J] . Crop Sci.
1979, 19: 611— 613.

10 Cregan P. B., R. W. Yaklich. Dry matter and nitrogen accumulation
and partitioning in selected soybean genotypes of different derivation
[J] . Theor. Appl. Genet. 1986, 72.782— 786.

11 Frederick, J. R., J.D. Hesketh. Genetic improvement in soybean:
Physiological attribute M]. 1994, p. 237—286. In G. A. Slater
(ed. ) Genetic improvement of field crops. Marcel Dekkes Inc.,
New York.

12 Schapaugh W.T., Jr, J.R. Wilcox. Relationship between harvest
indices and other plant characteristics in soybeans| J] . Crop Sci.
1980, 20: 529— 533.

13 Kumudini S., D.J. Hume, G. Chu. Geneticimprovement in short
season soybeans: I. D1y matter accumulation, partitioning, and leaf
area duration| J| . Crop Sci. 2001, 41;391—398.

14 Eghy D. B., J.H.Orf, T. W. Pfeiffer. Genotypic variation for dura-
tion of seedfill in_soybean[J] . Crop Sci. 1984, 24. 587— 592.

15 Egli D. B. Cultivar maturity and potential yield of soybean[ J] . Field
Crops Res. 1993, 32. 147— 158.

16 Hanway, J.J.. C.R. Weber. Dry matter accunulation in eight soy-
bean ( Glycine max [ L.] MerrilD varieties[ J] . Agron. J. 1971,
63 227— 230.

17 Gay S., D.B. Egli D.A. Reicosky. Physological aspects of yield
improvement in soybeang J| . Agron. J. 1980, 72 387— 391.

18 Smith, J.R., R. L. Nelson. Rehtionship between seed— filling pe-
riod and yield among soybean breeding lneq J|. Crop Sci. 1986, 26.
469— 472.

19 Weber C.R., R.M. Shibles, D.E. Byth. Effect of plant popula-
tion and row spacing on soybean developm ent and production[ J] . A-
gron. J. 1996, 58:99— 102.

20 Hartwig, E.E. Varietal Development[ M]. 1973. p. 187— 210. In
B. E. Cald— well (ed.) Soybeans; improvement, production, and
uses  Agron. Monogr. 16. ASA, CSSA, and SSSA, Madison,
WI.

21 Shiraiwa T., U. Hashikawa. Accumulation and partitioningof ni-
trogen during seed filling old and modem soybean cultivars in relation
to seed production[ J] . Jpn. J. Crop Sci. 1995, 64: 754— 759.

22 Boards J.E.. W. Zhang B. G. Harville. Yiel rankings for soy-
bean cultivars grown in narrow and wide rows with late planting
datey J] . Agron. J. 1996, 88: 240— 245.

23 Jeffers, D.S., R.M. Shibles Some effects of leaf area solar radia-
tion, air temperature, and variety on net photosynthess in field—
growth soybean[ J| . Crop Sci. 1969, 9: 762— 764.

24 Wells, R., L.L. Schuize D.A. Ashley, et al. Cultivar differences
in canopy apparent photosynthess and their relationship to seed yield
in soybeand J]. Crop Sci. 1982, 22: 886— 890.

25 Harrison, S. A., H. R. Boerma D. A. Ashley. Heritability of
canopy apparent photosynthesis and its relationship to seed yield in
soybeans| J] . Crop Sci. 1981, 21. 222— 226.

26 Ashley, D.A., H.R. Boerma. Canopy photosynthess and its asso-
ciation with seed yield in advanced generations of a soybean cross
[J] . Crop Sci. 1989, 29: 1042— 1045.

27 Buttery, B.R., R.I. Buzzell., W.I. Findhy. Relationships among
photosynthetic rate bean yield and other characters in field—grown
cultivars of soybean[ J] . Can. J. Plant Sci. 1981, 61: 191— 198

28 Morrison, M. J., H. D. Voldeng, E. R. Cober. Physiological
changes from fifty — eight years of genetic improvement of short—
season cultivars in Canadd J] . Agron. J. 1999, 91. 685—689.

29 Buttery, B. R.. R. 1. Buzzell. Some differences between soybean
cultivars observed by growth analysig J] . Can. J. Plant Sci. 1972,
52. 13— 20.

30 Burton, J. W. Breeding soybeans for improved protein quantityand
quality[ M] . 1984, p. 361—367. In R. Shibles (ed.) Proc. of the
WorldSoybean Res. Conf., 3rd, Ames, IA. 12— 17 Aug. 1984.
W estview Press, Boulder, CO.

31 Wilcox, J. R.s W.T.Schapaugh, Jr., R. L. Bernawd, etal. Genet-
ic im provement of soybeans in the Midwest[ J] . Crop Sci. 1979, 19:
803— 805.

32 Wilcox, J. R. Sixty years of improvement, in publicly develeped elite



141

soybean lineq J] . Crop Sci. 2001, 41. 1711— 1716.

33. Sinclais T.R., T. Horie. Leaf nitrogen, photosynthesis and crop
radiation use efficiency: A review[ J] . Crop Sci. 1989, 29. 90— 98.

34 Tollenaar, M., T. B. Daynard. Effect of Source; snk ratio on dry
matter accumulation and leaf senescence of maize Can[ J] .J Plant.
Sci. 1982, 62. 855— 860.

35 Rajcan, 1., M. Tollenaar. Source: sink ratio and leaf senescence in
maize: I. Dry matter accumulation and partitioning during grain fill-
ing[ J] . Field Crops Res. 1999, 60: 245— 253.

36 Kumudini S., D.J. Hume G. Chu. Geneticimprovement in short
season soybeans; II. Nitrogen accumulation, remobilization and par-
titioning[ J] . Crop Sci. 2002, 42. 141— 145.

37 Frederick, J.R., J. T. Woolley, J.D. Hesketh, et al. Seed yield

and agronomic traits of old and modern soybean cultivars under irri-

gation and soil water— deficit[ J] . Field Crops Res 1991, 27. 71—
82.

38 Frederick J. R., J. T. Woolley, J.D. Hesketh, et al. Water deficit
development in old and new soybean cultivarg J] . Agron. J. 1991,
82. 76— 8L

39 Luedders, V.D. Geneticimprovement of yield in soybeang J| . Crop
Sci. 1977, 17: 971—972.

40 Cui, Z., T.E.Carter, Jr., J. W. Burton. Genetic base of 651 Chi-
nese soybean cultivars released during 1923 to 1995[ J] . Crop Sci.
2000a 40: 1470— 1481

41 Cui, Z., T. E.Carter, Jr., J. W. Burton. Genetic diversity pat-
terns in Chinese soybean cultivars based on coefficient of parentage

[J] . Crop Sci. 2000b, 40 1780— 1793

RESRARCH ADVANCE ON PHYSIOLOGICAL CHANGES FROM GENETIC
IMPROVEMENT OF AMERICAN SOYBEAN CULTIVARS

Lo 12
Jin Jian

Wang Guanghua1 Liu Xiaoloingl Pan Xiangwen1
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(1. North East Institute of Geography and Ewlogical Agriculture, Harbin 150040;
2. North — East Agriculture University, Harbin 150030)

Abstract Physiological traits of soybean had been changed with genetic improvement. The dry matter and N

accumulation, photosynthetic efficiency and leaf duration were increased in seed filling period. Seed protein lev-

els had been reduced with an increase in seed oil. Density toleration and lodging resistance had been improved al-

s0, but resistance to drought reduced. It is very important to conduct the study on physiological changes during

improving soy bean genes indifferent ecological regions of China for developing new soybean varieties in future.

Developing new soybean varieties for special use will be direction in soybean breeding in future.
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