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Root Morphology and Root-water-uptake Characteristics of Soybean Seedlings
in Response to Different Levels of Phosphorus Supply
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Abstract : A nutrient solution experiment was conducted to investigate the effect of different levels of phosphorus supply on root morphol-
ogy and root-water-uptake characteristics of soybean seedlings. Phosphorus concentration had less effect on root dry weight than on shoot
dry weight. Low phosphorus stress increased root dry weight and root/shoot ratio. Phosphorus concentration has significant effect on root
morphology of soybean seedlings. Root length,root surface area and root volume initially decreased and then increased with increasing
phosphorus concentration. The proportion of root length within 0 ~ 1 mm diameter was 93%. Daily average root-water-uptake rates per
plant increased with increasing phosphorus concentration within 0 ~ 30 wmol-L ™", but decreased when phosphorus concentration was
over 30 pumol-L~". Thus, the soybean roots would change their root morphology in response to various phosphorus concentrations to
some extent. In other words, soybean roots would increase under low phosphorus condition but decrease under high phosphorus condi-
tion.
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Fig. 1  The relationship between root dry weigh, shoot dry weight and phosphorus concentration

during various growth period of soybean

e d: FEFERE, TR (o) REE; (b) M EMTE,

JiESER
Root/shoot
=)
o
/
(

v : .
0 20 40 60

E IR (pmol - L)

Phosphorus concentration in nutrient solution

2 KEREKMERREILSHBKTHXR

Fig. 2 The relationship between root/shoot ratio and phosphorus concentration during various growth period of soybean
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Fig. 3  The relationship between root length, surface area, volume. diamater and phosphorus

concentration during various growth period of soybean
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Tab. 1  Root length distribution classified by variousroot diameters during various growth period of soybean (c¢m-«plant™)

npi] b R E4% Root diameters (mm)

Period Treatment 0~1 1-~3 3~4.5 >4.5
P, 2218.6 a 32.1a 1.3 0.1
P, 1608.1b 27.6a 1.0 0.0

24 d Py 1688.3 b 28.0 a 0.6 0.2
Py 1 408. 3 be 39.2b 1.7 0.6
Pgo 1 441.3 be 41.9 b 2.1 0.4
P, 2761.1a 35.7 a 1.2 0.3
P, 2506.1 a 37.2a 1.0 0.2

30 d Ps 2672.7 a 37.9a 0.9 0.3
Py 2724.8 a 51.1b 1.1 0.5
Py 2342.0b 63.7 c 2.0 1.3
P, 3830.8 a 46.9 a 1.0 0.0
P, 2981.3 b 59.1b 1.0 0.0

36 d Py 2829.5b 57.3 b 1.5 0.1
Py 3076.9 b 78.2 ¢ 2.1 0.8
P 3000.2 b 174.1 d 5.0 2.1
P, 3535.9a 55.0 a 2.0 0.1
P, 3489.3 a 42.6a 1.0 0.4

4 Py 3907.3 ab 92.2 b 1.6 0.4
Py 4504.4 b 153.4 b 2.8 0.5
P 4115.8 ab 257.4 d 13.9 8.0

E: FIURRB PR R 225 2% (p<0.05, LSD &) .
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Fig. 4 The relationship between daily average root — water — uptake rate and phosphorus concentration

in nutrient solution during various growth period of soybean
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