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Evaluation on the Low Phosphorous Tolerance of Different Soybean Genotypes
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Abstract ; Improvimg P use efficency in soybean would have better yield performance under low soil phosphate conditions.
To screening soybean cultivars tolerent to low phosphorous, twenty soybean genotypes widely planted in Heilongjiang Prov-
ince were grown in pot expreiment with low and high P rates. Under low P treatment,the genotypes differed greatly for root
biomass , shoot biomass, root active absorbing area,plant P concentration,and acid phosphatase activity. Based on the above
5 indexes, Heihe 27 ,Kenjian 27 ,Suinong 4 , Fengshou 25 and Kejiao 05- 1397 were screened as low phosphorous tolerance
genotypes , while Kenjian 4 ,Suinong 10, Suinong 23, Suinong 28 and Fengshou 25 were not tolerant to low phosphorous.
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Table 1 The assay of the different index of soybeans under low phosphorous stress
SR RTE W mEEER PO WAL
; . osphate uptake/ Acid phosphatase activity/
Genotype Root weight/g Shoot weight/g Active area/cm’ 1 1 o
mg * plant pmol *h ™"« plant

My 27 Heihe 27 0.945 a 2.250 a 263.07 ab 1.763 efg 0.586 cd
B4 43 Heinong 43 0.829 b 2.080 b 261.77 ab 1.781 efg 0.562 ef

Lk 52 Heinong 52 0.822 b 2.010 b 255.13 b 1.754 fg 0.553 fg

L4 56 Heinong 56 0.802 ¢ 1.973 b 260.57 ab 1.783 def 0.665 a
23] 33 Heihe 33 0.706 ef 1.793 cd 236.97 cd 1.707 h 0.521 h
BT 16 Heihel6 0.714 ef 1.793 cd 225.83 ef 1.710 h 0.518 h
4 01-875 An 01-875 0.697 £ 1.793 cd 241.80 ¢ 1.943 a 0.489 j
i =F- 18 Nenfeng 18 0.743 d 1.821 ¢ 227.17 def 1.558 i 0.494 ij
B Y5 27 Kenjian 27 0.948 a 2.080 b 265.40 ab 1.804 bed 0.566 def
%4 4 Suinong 4 0.945 a 2.210 a 268.07 a 1.792 cdef 0.541 ¢
=£1i 25 Fengshou 25 0.631 g 1.690 de 217.93 fg 1.762 gh 0.423 1
1t 24 Fengshou 24 0.962 a 2.260 a 266.07 a 1.849 b 0.585 cd
7538 05-1397 Kejiao 05-1397 0.960 a 2.280 a 270.97 a 1.827 be 0.583 h
R Y5 4 Kenjian 4 0.625 ¢ 1.651 ef 212.10 g 1.756 fg 0.513 h
2%4% 10 Suinong 10 0.646 ¢ 1.623 f 213.57 g 1.681 h 0.608 b
2% 23 Suinong 23 0.645 ¢ 1.652 ef 218.43 fg 1.686 h 0.588 be
2%4% 18 Suinong 18 0.641 ¢ 1.623 { 213.73 ¢ 1.673 h 0.563 ef
43 37 Hefeng 37 0.732 de 1.822 ¢ 238.40 ¢ 1.825 be 0.511 h
2Z4% 11 Suinong 11 0.725 de 1.790 cd 239.07 ¢ 1.799 cde 0.4251
7338 05-877 Kejiao 05-877 0.706 ef 1.771 cde 235.27 cde 1.840 b 0.455 k

RIFING T3 25 53k 5% i 80K, T,

Different letter mean significant at 5% level ,same as follow.
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Table 2~ Comparison on endurance factors of different soybean
S it N Endurable factor
Conotype e ET TR o it RPN
Root weight Shoot weight Root active area Phosphate content  Acid phosphatase activity

My 27 Heihe 27 2.247 b 0.978 a 2.180 b 0.154 a 2.110 ed

14 43 Heinong 43 2.093 ¢ 0.742 ef 2.317 a 0.152 a 2.250 a

L4 52 Heinong 52 2.000 ¢ 0.755 de 1.873 d 0.125 abce 2.223 ab

L& 56 Heinong 56 1.973 ¢ 0.824 ¢ 2.047 ¢ 0. 118 abe 2.150 be

L[ 33 Heihe 33 1.793 d 0.757 de 1.737 e 0. 122 abe 1.827 f
Ha9] 16 Heihel6 1.777 d 0.716f ¢ 1.663 f 0.116 abc 1.640 ¢
% 01-875 An 01-875 1.773 d 0.574 i 1.550 ¢ 0.151 a 1.423 1
13 18 Nenfeng 18 2.320 b 0.695 g 1.457 h 0.117 abe 1.333
R U 27 Kenjian 27 2.080 ¢ 0.963 a 2.277 a 0.145 a 2.050 d
2Z4% 4 Suinong 4 2.857 a 0.963 a 2.157 d 0.145 a 2.133 ¢
=E1f 25 Fengshou 25 1.687 de 0.544 i 1.423 i 0. 105 be 1.163 k
“E it 24 Fengshou 24 2.827 a 0.874 b 2.120 b 0.148 a 1.957 e
TL32 05-1397 Kejiao 05-1397 2.943 a 0.987 a 2.147 b 0.142 ab 2.086 cd
R Y 4 Kenjian 4 1.147 0.578 i 1.337 j 0.102 ¢ 1.037 1
2Z4% 10 Suinong 10 1.260 0.644 h 1.316 j 0. 106 bc 1.093 kl
2%4% 23 Suinong 23 1.120 0.475 1.270 k 0.104 be 1.036 1
2%4% 18 Suinong 18 1.623 e 0.568 i 1.210 k 0.102 ¢ 1.067 1
4 37 Hefeng 37 1.800 d 0.764 de 1.460 h 0.132 abe 1.530 h
2%4% 11 Suinong 11 1.743 de 0.682 ¢ 1.460 h 0. 133 abc 1.527 h
732 05-877 Kejiao 05-877 1.747 de 0.778 d 1.496 gh 0. 126 abc 1.556 h
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Table 3  The analysis of different soybean genotypes with two types of evaluation
543 Value
e WEFE  ErE  RmB Akt R ol
Genotype Root Shoot Surface  Phosphate it EFy EF EFy EFp EF, Total
weigh weigh area uptake APA

Hayaf 27 Heihe 27 3.00 3.00 3.00 2.00 2.64 2.60 3.00 2.80 3.00 2.64 27.68
M 43 Heinong 43 2.67 2.60 3.00 2.00 2.28 2.20 2.12 3.00 3.00 3.00 25.87
L4 52 Heinong 52 2.67 2.60 2.67 1.75 2.10 2.20 2.34  2.40 3.00 3.00 24.73
A4 56 Heinong 56 2.34 2.60 3.00 2.25 3.00 2.20 2.56 2.60 3.00 2.82 26.37
FAn] 33 Heihe 33 1.68 2.20 2.34 1.25 1.74 1.80 2.34  2.20 3.00 2.10 20.65
Ha9] 16 Heihel6 1.68 2.20 1.68 1.25 1.74 1.80 1.68 2.00 3.00 1.92  18.95
4 01-875 An 01-875 1.35 2.20 2.34 3.00 1.38 1.80 1.24  1.80 3.00 1.56 19.67
#=F 18 Nenfeng 18 2.67 2.20 2.00 1.00 1.56 2.60 1.68 1.60 3.00 1.38 19.69
% 27 Kenjian 27 3.00 2.60 3.00 2.75 2.46 2.20 3.00 3.00 3.00 2.46 27.47
2Z4% 4 Suinong 4 3.00 3.00 3.00 2.50 1.92 3.00 3.00 2.40 3.00 2.64 27.46
“E1f 25 Fengshou 25 1.00 1.80 1.35 1.50 1.00 1.80 1.24 1.40 2.00 1.20 14.29
=F1it 24 Fengshou 24 3.00 3.00 3.00 2.75 2.64 3.00 2.78 2.80 3.00 2.28 28.25
TL3Z 05-1397 Kejiao 05-1397 3.00 3.00 3.00 2.75 1.74 3.00 3.00 2.80 3.00 2.64 27.93
R % 4 Kenjian 4 1.00 1.40 1.00 1.75 1.74 1.00 1.24  1.20 1.00 1.00 12.33
2Z4% 10 Suinong 10 1.00 1.00 1.00 1.25 2.82 1.00 1.46 1.20 2.00 1.20 13.93
2%4% 23 Suinong 23 1.00 1.40 1.35 1.25 2.82 1.00 1.00 1.00 2.00 1.00 13.82
2%4% 18 Suinong 18 1.00 1.00 1.00 1.25 2.28 1.40 1.24 1.00 1.00 1.00 12.17
4 7F 37 Hefeng 37 2.00 2.20 2.34 2.75 1.74 1.80 2.34 1.60 3.00 1.74 21.51
2%4% 11 Suinong 11 2.00 2.20 2.34 2.50 1.00 1.80 1.68 1.60 3.00 1.74 19.86
TL3L 05-877 Kejiao 05-877 1.68 2.20 2.34 2.75 1.20 1.80 2.34  1.80 3.00 1.74 20.85

APA :acid phosphatase activity.

EFy ,EF;,EFy ,EF, and EF, indicate endurable factor for root weight,shoot weight,

spectively.
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Adaptation of soybean root architecture under different P condition
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