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Root Morphology Traits of Soybean Genotypes with Different Phosphorus Effi-
ciency at Important Growing Stages
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Abstract:In order to characterize the root morphological traits of different phosphorus efficiency soybean, two high phos-
phorus efficiency soybean HP134 and HP119 ,and two low phosphorus efficiency soybean LP113 and LP102 , were planted in
pot experiments under the treatment of low and high phosphorus,and root morphological traits of root length,root surface ar-
ea,root volume,root diameter and total root hair number were determined at flowing, pod- setting and pod- filing. Under low
phosphorous treatment, phosphorus efficiency soybean strengthen their phosphorus absorption by increasing root length , root
surface area,root volume ,root diameter and total root hair number, hence showed strong adaptability. But the two high phos-
phorus efficiency soybean have different adaptability of low phosphorus. For low phosphorus efficiency soybeans, the values
of root length,root surface area,root volume and total root hair number under low phosphorus treatment were significantly
lower than those under high phosphorus treatment, and showed poor low phosphorus adaptability. Therefore , root morphologi-
cal traits can be used to screen different phosphorus efficiency soybean genotypes at important growing stages.
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Table 1 ~ Root length of soybean genotypes with different

phosphorus efficiency at important growing stages/cm

Ab 3 T 453 ORI
Treatment Flowering Pod- setting Pod- filing
HP -119 1225.67 ab A 1244.28 bc AB 1065.04 aA
HP +119 922.74 ¢ A 1178.38 be B 936.93 aA
HP - 134 1267.83 a A 1441.12 a A 1375.97 aA
HP +134 432.33 d B 1429.96 a A 1278.53 aA
LpP-113 969.56 be A 1311.82 ab AB 1320.01 aA
LP+113 1172.83 abc A 1095.42 ¢ B 1205.63 aA
LP-102 1095.24 abc A 1249.80 be AB 1143.39 aA
LP +102 1280.04 a A 1260.56 b AB 1093.55 aA
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Means followed by a different capital letter and lowercase letter with-
in a column are significantly different at the 0. 01 and 0. 05 probability

levels , respectively. The same as follow.
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Table 2 Three-D root surface area of soybean genotypes

with different phosphorus efficiency at important

growing stages/cm’

Ak B JFAES] 453 BORIH
Treatment Flowering Pod- setting Pod- filing
HP -119 292.22 ab AB 531.95b AB 550.35 a ABC
HP +119 242.66 be AB 493.46 b B 594.30 a A
HP - 134 246.91 be AB 473.70 b B 376.75 be DE
HP +134 119.52d C 470.10 b B 351.26 be DE
LP-113 197.25 ¢ BC 470.07 b B 299.04 ¢ E
LP+113 337.98 a A 549.60 b AB 441.89 b BCD
LP -102 287.47 ab AB 520.27 b B 429.97 b CD
LP +102 298.58 ab AB 637.05 a A 555.43 a AB
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Table 3 Root volume of soybean genotypes with different

phosphorus efficiency at important growing stages/cm’

AbER TFAE S53E ok
Treatment Flowering Pod- setting Pod- filing
HP -119 5.58 be ABC 18.33 be ABC 23.59 b A
HP +119 5.08 be BC 16.53 be BC 30.14 a A
HP - 134 3.85 cd BCD 12.52 ¢ C 8.21 cd B
HP +134 2.15dD 12.493 ¢ C 7.77 ¢d B
LP-113 3.21d CD 13.76 ¢ BC 5.40d B
LP +113 7.79 a A 22.01 ab AB 13.04 ¢ B
LP-102 6.012 b AB 17.79 be ABC 10.46 ¢d B
LP +102 5.58 be ABC 26.01 a A 23.41 b A
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Table 4

Root diameter of soybean genotypes with different

phosphorus efficiency at important growing stages/mm

Ab3 TFIEH 453 ErgaRit|
Treatment Flowering Pod- setting Pod- filing
HP -119 0.75 bed BC 1.38 abAB 1.67 b A
HP +119 0.84 ab AB 1.34 ab AB 2.02aA
HP - 134 0.62 D 1.04 ¢ B 0.87 ¢d B
HP +134 0.71 de BCD 1.05¢B 0.87 ¢d B
LP-113 0.65 ef CD 1.15 be B 0.72dB
LP+113 0.92aA 1.60 a A 1.17 ¢ B
LP-102 0.83 abc AB 1.35 ab AB 0.97 ¢d B
LP +102 0.75 cd BC 1.63 a A 1.65b A
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Table 5  Total number of root tips of soybean genotypes with

different phosphorus efficiency at important growing stages

posil TFAE SE9E) Bk
Treatment Flowering Pod- setting Pod- filing
HP -119 1886.0 b B 2200.8 ab ABC 1908.3 d C
HP +119 1656.0 ¢ B 1694.8 ¢ C 1908.5 d C
HP - 134 2646.3 a A 2727.5 a AB 2863.5 ab AB
HP +134 1330.5 ¢ B 2565.0 a A 2328.5 ¢d BC
LP-113 1890.0 b B 2276.8 ab ABC 3087.8 a A
LP+113 1661.8 bc B 1735.0 ¢ C 2501.0 b be ABC
LP-102 1833.0 be B 2211.8 ab ABC 2101.0 ¢d C
LP +102 2743.5 a A 2246.8 be BC 2108.3 ¢d C
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