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Effects of Alternative Planting of Cultivars on Photosynthetic Ability and
Yield in Soybean

Tk Je Kim*', Seok Yong Son**, In Mo Ryu*, Ki Yeol Lee*, Tae Yun*, Cheol Hee Lee*, and Seong Kyu Park*

*Chungbuk Agricultural Research and Extension Services, Cheongwon 363-880, Korea
**College of Agriculture, Chungbuk National University, Cheongju 361-736, Korea

ABSTRACT : The purpose of this study was to determine
proper method for alternative row culture of two varieties
to increase seed yield in soybean. The test varieties
“Hwangkeumkong” and “Taekwangkong” which were
planted monoculture of each variety, seeding after mixing
same number of seeds of two varieties, 1-row alternation, 2-
row alternation, 2-row “Hwangkeumkong” and 1-row
“Taekwangkong” and 1-row “Hwangkeumkong” and 2-
row “Taekwangkong”. Alternative planting of 1-row
“Hwangkeumkong” and 1-row “Taekwangkong” resulted
the highest canopy height and reduced lodging most effec-
tively. The terminal and the 9th leaves of “Taekwangkong”
in alternative variety planting showed the higher photosyn-
thetic ability than pure stand of that. Alternative planting of
two varieties in every other row increased yield by 17% in
“Hwangkeumkong” and by 8% in “Taekwangkong”.

Keywords: soybean, lodging, photosynthetic ability, yield
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Table 1. Temporal change of plant canopy height and lodging as affected by alternative planting of two varieties.

Canopy height Lodging
Treatment 30 June’ 30 July 30 August 0~9)
H T H T H T H T
cm

Hwangkeumkong(H) 70 - 76 - 84 - 3 -
H 1+T 1 blending 71 62 65 75 61 81 5 3
H1+T 1 rows 70 60 79 84 88 96 1 1
H 2+T 2 rows 69 62 78 83 87 94 3 1
H2+T 1 rows 70 60 79 82 86 95 3 1
H 1+T 2 rows 72 63 77 84 85 96 1 1
Taekwangkong(T) - 59 - 80 - 94 - 1
Mean 70 61 76 81 81 93 - -

! Measuring date
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Table 2. Temporal change of photosynthetic ability of terminal leaf
as affected by alternative planting of two varieties.
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Table 3. Temporal changes of photosynthetic ability of the 9th
leaf as affected by alternative planting of two varieties.

Measuring date

Measuring date

12~14 27~2 27~29 12~14 27~29

Treatment August AZlgugt Treatment July August August

H T H T H T H T H T

pmolCOm2%~! ———— e umolCO,m 257w

Hwangkeumkong(H) 254 - 18.8 - Hwangkeumkong(H) 7.5 - 60 - 35 -
H 1+T 1 blending 224 21.4 15.4 19.8 H 1+T 1 blending 8.1 7.1 6.1 65 35 47
H 1+T 1 rows 23.5 21.6 176 20.0 H 1+T 1 rows 79 7.2 6.0 6.8 36 5.0
H 2+T 2 rows 235 21.7 17.5 19.9 H 2+T 2 rows 79 72 60 68 36 5.0
H 2+T 1 rows 23.6 21.8 17.6 20.0 H2+T 1 rows 79 72 6.1 6.8 36 5.0
H 1+T 2 rows 222 21.6 16.8 20.1 H 1+T 2 rows 78 7.1 6.1 68 35 5.0
Taekwangkong(T) - 21.7 - 20.1 Taekwangkong(T) - 70 - 67 - 47
Mean 234 21.6 17.3 20.0 Mean 79 7.1 6.1 6.7 36 49

CO; concentration : 390 pmolm™s™, Light intensity : 1,000 pmol
2!

Ashe T&o] A7 ECR ATE o)

A ool FIY FEHS 7E 27U~20¢ ] ddA oM =
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umolCO,m %7182 BE ]gdllA B3l thH(Table 3).
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Table 4. Seed weight on the three parts of soybean plant as affected by alternative planting of two varieties.

Seed weight on upper
half part of main stem

Seed weight on lower half
part of main stem

Seed weight on branches Seed weight  Yield

Treatment

gperplant g per m? g per plant g per m> g per plant g per m? gperplant  kg/10a
H T  Total Ratio H T Total Ratio H T Total Ratio H T Total

Hwangkeumkong(H) 2.59 - 570¢! 269 1.03 - 228a 11.0 593 - 131.7d 622 9.54 - 212 be
H 1+T 1 blending 141 096 264d 128 0.89 045 149b 72 686 8.12 1662a 808 9.15 938 206¢
H 1+T 1 rows 326 3.66 76.8a 31.0 096 0.75 19.1ab 7.7 5.04 857 151.1b 61.0 926 1307 248a
H2+T 2 rows 3.02 3.11 68.0b 29.8 090 0.80 189ab 83 482 789 142.0c 623 873 11.81 228abc
H 2+T 1 rows 348 3.89 80.3a 338 0.77 080 173b 73 5.16 8.60 140.0c 588 942 1329 238a
H 14T 2 rows 2.79 330 696b 290 0.87 083 188ab 7.8 507 7.71 151.7b 632 872 1185 240a
Taekwangkong(T) - 255 56.1c 244 - 1.04 23.0a 10.0 - 6.77 150.4b 653 - 10.37  230ab
Mean 276 291 620 27.0 090 078 192 84 548 794 1476 645 9.14 11.63 229

Means in a column not followed by the same letter are significantly different at p<0.05 based on Duncan's multiple range test
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