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Effect of Different Phosphorus Level on Photosynthetic Rate and Agronomic
Traits Between Soybean Cultivars With Different Phosphorus Efficiency
LIU Jing- qi,XIE Fu-ti,AO Xue,ZHANG Hui- jun, WANG Hai- ying

( Agronomy College of Shenyang Agricultural University,Shenyang 110161, Liaoning , China)

Abstract ; Four high phosphorus efficiency soybean cultivars( Jindou 33, Dahuangdou, Liaodou 13, Liaodou 16) and two low
phosphorus efficiency soybean cultivars( Tiefeng 3, Jin 8-14 ) were adoped under three phosphorus pentoxide treatments of O
kg - hm ™ (Low) ,82.5 kg - hm ~*( Medium) , 165 kg + hm ~* (High) to study the effects of different phosphorus pentoxide
levels on photosynthetic rate and agronomic traits of soybean cultivars. The results showed that the chlorophyll content of
soybean cultivars with high phosphorus efficiency was higher than that of soybean cultivars with low phosphorus efficiency in
the whole growth season,and decreased more slowly in the late growth season. At different growth stages the photosynthetic
rate would be increased by phosphorus application and the cultivars with high phosphorus efficiency had a higher photosyn-
thetic rate than that of cultivars with low phosphorus efficiency. The phosphorus pentoxide treatments had little effect on
plant height,branch and node. Under low phosphorus level, the yield and traits of yield component of cultivars with high
phosphorus efficiency were better than those of cultivars with low phosphorus efficiency.
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Table 1  Effect of different phosphorus level on chlorophyll

contentof soybeans/mg + g~'FW

B AR T A A BT JRAE A5l sokiil
Phosphorous " Blooming Podding  Grain filling
P level

efficiency genotypes stage stage stage
WL {E# Low 3.6 A 3.6a 3.2 A
High phosphorous ~ Hif# Medium 3.0 ns 3.6a 3.1a
efficiency T High 3.1 A 3.6 ns 3.2 A
WAL {E# Low 3.0B 3.3b 2.6 B
Low phosphorous P Medium 3.0 ns 3.1b 2.7b
efficiency T High 2.8 B 3.5 ns 2.7B
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The date are the average amount calculated for the same phosphorus
efficiency soybean cultivars. Lowercase and capital letters are significant
at 0.05 and 0. 01 probability level , respectively , ns means no significant
between different phosphorus efficiency soybean cultivars. The same as
follow.
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Table 2 Effect of different phosphorus level on photosynthetic

rate of soybeans/wmolCO,+m 2+

PRI [ Y — THEW  SEEN SR
T
Phosphorous Blooming Podding Grain filling
P level

efficiency genotypes stage stage stage
HERk K Low 12.7a 16.5a 13.6ns
High phosphorous A Medium 13.7a 18.3ns 15.8ns
efficiency = High 12. 8ns 18.4ns 16.0ns
BEARAL R Low 10.9b  14.7b  12.3ns
Low phosphorous i Medium  12.1b 17.5ns 13.8ns
efficiency = High 12.7ns 18.5ns 15.5ns
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Table 3 Effect of different phosphorus level on morphological traits of soybeans
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Phosphorous efficiency Number of nodes Intemode Height of lowest
P level Plant height/cm Branch
genotypes per plant length /cm pod/cm
WEE R K Low 104.9ns 3.0ns 19.8 ns 5.2 ns 26.9 ns
High phosphorous g Medium 106.2b 3.4 ns 20.0 ns 5.2 ns 26.8B
efficiency =% High 105. 4ns 3.1 ns 19.7 ns 5.4 ns 28.0 ns
WKL (1% Low 106. 5ns 3.7 ns 20.6 ns 5.2 ns 29.7 ns
Low phosphorous i Medium 114.8a 4.1 ns 19.8 ns 5.6 ns 30.3A
efficiency = High 112.3ns 2.5 ns 19.6 ns 5.7 ns 27.2 ns
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Table 4  Effect of different phosphorus level on yield components of soybeans
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Phosphorous WK x® 3R W& %R K& WE . I :
N 100-grain  Seed weight Biological yield Economic
efficiency P level Stem Pod Seed Stem Pod Seed X 1 -1 ..
weight/g /g * plant /g * plant coefficient
genotypes weight/g weight/g weight/g  weight/g weight/g weight/g
ek {k# LP  18.3ns  30.4A 18.2ns 5.8b 10.0ns 9.3 ns 22.5A 27.5A 91.9 ns 0.3A
High phosphorous g MP  21.4a 32.9A 21.9A 6.2ns 14.3ns 9.0 ns 23.8A 31.0A 105.8a 0.3A
efficiency EsHP  19.8A 32.8A 21.3A 3.8ns 9.6ns 6.8 ns 23.9A 28.0a 9. 1a 0.3 ns
WAL K@ LP  17.6ns 25.8B 16.4ns 7.9a 14.0ns 3.4 ns 17.7B 19.9B 85.1 ns 0.2B
Low phosphorous g MP 18.9b 24.3B 15.1B  7.7ns 16.2ns 5.5ns 17.8B 20.6B 87.7b 0.2B
efficiency EfEHP  17.1B 26.1B 16.4B 4.1ns 9.5ns 6.4 ns 18.6B 22.8b 79.5b 0.3 ns

LP:low phosphorus ; MP; medium phosphorus; HP; high phosphorus
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