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Table 1 Effects of light enrichments on final yield and yield components in soybean

(g) () *Pod
Treatments Yield per plant Pods per plant Seeds per pod Seed size harvest index  Harvest index
First flower to maturity 15.64 ¢ 34.02 b 2.40b 19.2b 0. 800 a 0.68 b
Early pod formation to maturity 6.9 b 15.38 a 2.23 a 20.3b 0.815a 0.62 a
Natural light 3.86a 11.23 a 2.09 a 16.5a 0. 804 a 0.59 a
* ; p< 0. 05.
22 37 %. . .
(AP) ,
2.2 1 ,
s s s s
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Table 2 Effects of light enrichments at pod filling on final yield and yield components

in different soybeans at two densities (China, H ailun)

¢ Densities (& (e)

Cultivars plants/ m? Treatment Pod/ plant Seed/ pod Seed size Yield Harvest index

20 Light 48.33 2.01 18. 35 17.87 0.50

409 Control 48. 40 2.06 17.45 17. 62 0.51

Line 409 40 Light 39. 07 2.07 18.39 14. 95 0. 50

Control 37.47 1.97 18.31 13.83 0.51

20 Light 36. 80 2.85 16.98 * 18.20 * 0.52

2 Control 34. 80 2.82 15. 11 15. 90 0.52

Heihe 23 40 Light 33.50 2.83 16.51 15. 74 0.52

Control 35.30 2. 64 15. 90 14.93 0.52

20 Light 58.10 3.00 8.01 14. 14 0.54

Control 64. 80 2.96 7.60 14. 82 0.53

Xiaohei 40 Light 55.30 2.84 7.62 12. 14 0.51

Control 50. 60 2.93 7.46 11.22 0.51

* o
44. 4%  38.6 %, ; ,
, 24.3%. .
) ) s s
s ; .
3 (g )

Table 3 Influence of source— sink alteration and light enrichments interactions on seed yield per plant (g/ plant)

T reatments CK CL SP AP ALP
Natural light 4.16 2.94" 3.42 5.71* 3.95
First flower 15.6 8.67" 6.16 " 9.58 " 8.35"
Early pod formation 6.96 5.27 4.71" 7. 06 3.35"
s ¥ s Dunnett T

CK: Check plants; CL: Central leaflet removal from each leaf; SP: Single pod left at each node; AP; All pods removed from alternate

nodes; A LP: All leaflets and pods removal from altemate nodes

22.2 (AP), ,
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Table 4 Influence of source— sink alteration and light enrichments interactions on pod numbers per plant

T reatments CK CL SP AP ALP
Natural light 11.2 8.62 7.55" 13.3 9.77
First flower 34.0 22.6" 1.3~ 20.4" 17.6 "
Early pod formation 15. 4 12.9 9.41" 16. 5 8.63"
: ¥ s Dunnett T

CK, CL SP, AP, ALP
5

3. CK,CL, SP, AP, ALP have the same meaning as table 3.

( /)

Table 5 Influence of source— sink alteration and light enrichments interactions on seed numbers per pod

T reatments CK CL SP AP ALP
Natural light 2.09 2.02 2.36 2.18 2.20
First flower 2.40 2.28 2.45 2.25 2.47
early pod fom ation 2.23 2.17 2.30 2.01 2.00
* Dunnett T

’

CK, CL SP, AP, ALP
6

3. CK,CL, SP, AP, ALP have the same meaning as table 3.

(g/100 )

Table 6 Influence of source— sink alteration and light enrichments interactions on 100 seed weight (g)

T reatments CK CL Sp AP ALP
Natural light 16.5 16.2 18.9 19.8" 18. 4
First flower 19.2 16.8 " 21.9° 20.7 19.3
Eardy pod fom ation 20.3 18.8 21.7 21.3 19.3

. *
CK, CL SP, AP, ALP

b b

Dunnett T

b

(Board Tan,

1995).
(Jiang  Egli, 1995),
(Mathew , 2000 ),

3. CK,CL, SP, AP, ALP have the same meaning as table 3.
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LIGHT ENRICHMENT AND ITS INTERACTIONS WITH SOURCE— SINK
ALTERATION ON YIELD AND YIELD COMPONENTS IN SOYBEAN

Liu Xiaobing' S. J. Herbert’ Jin Jian' Zhang Qiuying' Li Yanhua' Wang Guanghua'

(1. Northeast Institute of Geography and Agroecology, CAS, Harbin, 150040; 2 Dept. of
Plant and Soil Sciences, University of Massachusetts, Amherst, 01003, USA4)

Abstract Light intensity during the reproductive period is the key environmental factor determining soy-
bean yield. Responses of yield and yield components to light enrichment under varied population treated
with different light enriched stages and source —sink alterations were investigated in the US and China.
The yield increase effects differed among the light enriched stages. Early flowering and pod set stages were
the critical stages to increase yield by light enrichment. The increased yield by light enrichment at flower-
ing was mainly due to the increase in pod number, while at pod set stage it was mainly due to the increase
in seed size. No significant yield increase was found at seed fill stage by light enrichment for cultivars diffe-
ring in seed size or grown at different populations. This indicates that the regulation of light enrichment in-
itiated at seed fill on yield and seed size is rather limited. Source/sink played different roles in yield forma-
tion under various light regimes. Under natural light conditions, source played a very important role be-
cause leaf removal reduced greater yield compared with that of pod removal. Sink also became an important
yield— limiting factor while light enriched conditions were applied. It is proposed that light regimes have a
significant regulatory function in source-sink relationship.

Key words Soybean; Light enrichment; Source-sink alterations; Yield components



