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Abstract: Under three levels P stress treatment shoot and root acid phosphatase activities crown-root ratio a—
mount of dry matter phosphate content and P efficiency of 23 soybean cultivars were studied by determination com—
parison and analysis. The result showed that there was significant variance among shoot or root acid phosphatase ac—
tivities relative value of shoot and root acid phosphatase activities crown-root ratio P efficiency and relative value
of P efficiency ( P < P, ,,); and root acid phosphatase activities were significantly correlated with root acid phos—
phatase activities and P efficiency ( r =0.4535) which is able to act as an important indicator to screen P highly—
efficient cultivars. There existed a significant correlation ( r =0. 5070) between relative value of root acid phospha-
tase activity and P efficiency which can be used as the important indicator for understanding tolerance to low P con—
dition.
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Table 1 Shoot and root acid phosphatase activities list of 23 soybean cultivars under different level of P treatment

( umol /ug * min)

( 1000Um) (2Um) (0Um)
High P Low P No P
Code Cultivar
Shoot Root Shoot Root Shoot Root
1 bn102 0. 0095Kk 0.1321Aa 0.0131]1 0. 0014KLMmn 0. 0069No 0. 0169Ef
2 99416 0. 0184 HIhi 0. 0038JKjk 0.0319Dd 0. 0024 JKkl 0. 00320p 0.0023Ln
3 6197 0. 0097JKk 0. 0071HIhi 0.01731k 0. 0036HIj 0.0116Lm 0.0019LMn
4 09B3 0.0107Jj 0. 0866Bh 0.0101Km 0. 002JKLkIm 0. 0163Kk 0. 0018LMn
5 18 0.032Ee 0. 0032KLkl 0. 0056Ln 0. 0006 Mn 0.019J; 0. 0238Bc
6 13 0. 0065L1 0. 0033 JKLkI 0.0249F¢ 0.0011LMmn 0. 00250Pp 0. 0009MNop
7 97934 0. 0055LMm 0. 0025 LMIm 0.0248Fg 0. 0041 GHhi 0.0015Pq 0. 0006 Np
8 0. 0098 JKk 0.0201Dd 0. 01781}k 0. 0075Ef 0.012Lm 0. 0017LMNno
9 039 0. 0058LIm 0. 0023 LMmn 0.0337Ce 0.0154Bb 0.0223L 0. 00961Jk
10 76368 0. 0402Cc 0.0217Ce 0.0233Gh 0. 0048FGgh 0. 0257Hh 0.0136Gh
11 H570 0.0389Dd 0. 0166Ee 0. 0425Bb 0.0202Aa 0. 0403Dd 0.018De
12 3 0. 0022No 0. 0019MNmno 0. 0297Ef 0. 0092De 0. 0683 Aa 0.0146FGg
13 735 0. 0246Ff 0. 0076 Hh 0.0532Aa 0. 0053Fg 0. 0296 FGfg 0. 0247Bb
14 2 0.0391CDd 0. 0087Gg 0.031De 0.0195Aa 0. 0154K1 0. 0053Km
15 3 0. 0506Aa 0. 001 No 0.0254Fg 0.02Aa 0. 0098 Mn 0. 0086]1
16 10 0.0198Gg 0. 0097FGf 0.0124]1 0. 005FGg 0. 0304 Ff 0.0119Hi
17 92116 0.0415Bb 0. 00631 0. 0196Hi 0. 00281Jjk 0.0442Cc 0. 0461 Aa
18 35 0. 0395CDed 0. 0014MNno 0. 01851 0. 004GHhi 0.0124Lm 0.0026Ln
19 03-6025 0. 017611 0. 0103Ff 0. 01751k 0.0102Dd 0. 0099Mn 0.0026Ln
20 056011 0. 0178 HIi 0. 0044Jj 0.01771jk 0. 002JKLkIm 0. 055Bb 0.0213Cd
21 5045 0.0188GHh 0. 0074HIh 0. 0203 Hi 0. 0018JKLIm 0. 032Ee 0. 0059Km
22 J5032 0. 0183 HIhi 0. 0017MNmno 0. 01821k 0. 0016JKLMIm 0.0315Ee 0.0149Fg
23 15044 0. 0046Mn 0. 0018 MNmno 0.0129J1 0.0114Ce 0.029Gg 0.01051j
P<0.01 P<0.05 o

Different capital and small letters are significantly different at P <0. 01 level and P <0. 05 level respectively. The same as below
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Table 2 Amounts of dry matter and crown-root ratios in 23 soybean cultivars under different levels of P treatment ( g)
( 1000Um) (2Um) (0Um)
High P Low P No P
Code Cultivar
Overground Underground ~ Crown—  Overground Underground  Crown—  Overground Underground — Crown-root
part part root ratio part part root ratio part part ratio
1 bn102 0. 48 0.16 0.3311 0.36 0.2 0. 56Hh 0.2 0.14 0. 7Bb
2 9916 0.12 0.1 0.83Aa 0.23 0.16 0.7Ee 0.13 0.07 0. 54DEe
3 6197 0.36 0.12 0.3311 0.32 0.14 0. 44JKl1 0.22 0.12 0. 55Dde
4 09B3 0.33 0.17 0.52EFe 0.33 0.22 0. 67Ff 0.25 0.19 0.76Aa
5 18 0.2 0.09 0.45Hh 0.31 0.14 0.45]1 0.3 0.1 0. 33JKm
6 13 0.42 0.14 0.3311 0.33 0.16 0. 481k 0.18 0.1 0.56Dd
7 97934 0.15 0.08 0. 53Ee 0.12 0.16 1.33Bb 0.15 0. 06 0.41]j
8 0.28 0.16 0.57Dd 0.2 0.16 0.8Dd 0.16 0. 06 0. 381k
9 039 0.36 0.14 0. 391Jj 0.58 0.28 0. 481k 0. 46 0.24 0. 52EFf
10 76368 0.14 0. 04 0.29Mm 0.11 0.05 0.45]1 0.35 0.11 0.31Kn
11 H570 0.29 0.11 0. 38JKj 0.16 0.1 0.61Gg 0.2 0.09 0. 45Hi
12 3 0.23 0.18 0. 78Bb 0.19 0.16 0. 84Cc 0.2 0.15 0.75Aa
13 735 0.16 0.09 0.56Dd 0.34 0.17 0.5]j 0.27 0.13 0.48Gh
14 2 0.09 0.07 0. 78Bb 0.15 0.03 0.2Np 0.13 0.07 0. 54DEe
15 3 0.27 0.11 0.410L 0.15 0.1 1.67Aa 0.17 0.12 0.71Bb
16 10 0.21 0.12 0.57Dd 0.27 0.1 0.37Ln 0.2 0.07 0.35]1
17 92116 0.36 0.13 0. 36Kk 0.33 0.1 0. 3Mo 0.24 0. 06 0.25Lo
18 35 0.27 0.11 0.410L 0.18 0.09 0.5]j 0.4 0.13 0. 33JKm
19 03-6025 0.25 0.12 0.48Gg 0.2 0.09 0.45]1 0.36 0.18 0.5FGg
20 056011 0.23 0.13 0.57Dd 0.26 0.11 0.42Km 0.28 0.11 0. 3913k
21 5045 0.19 0. 06 0.3211 0.16 0.08 0.5]j 0.17 0.11 0. 65Cc
22 J5032 0.33 0.21 0. 64Cc 0.28 0.15 0. 54Hi 0.2 0.05 0.25Lo
23 J5044 0.32 0.16 0.5FGf 0.11 0.05 0.45]1 0.2 0.1 0.5FGg
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Table 3 Amounts of dry matter total phosphorus contents and P efficiencies in 23 soybean cultivars under different levels of

P treatment

(1000Um) (2Um) (0Um)
High P Low P No P
Code Cultivar (& (%) (%) (& (%) (%) (& (%) (%)
Dry Phosphate P Dry Phosphate p Dry Phosphate P
weight content efficiency weight content efficiency weight content efficiency
1 bn102 0. 64 1.0359  96.5344Cc 0.56 0. 4266 234.4116Ff 0.34 0. 6031 165. 8111
2 99416 0.22 2.5000 40Gg 0.39 0.6119 163. 425411 0.2 1. 0420 95.9693Vy
3 6197 0.48 1.0262  97.4469Bb 0. 46 0. 6469 154.583400  0.34 0.4153 240. 7898 Bb
4 09B3 0.5 3.7045  26.9942Ww  0.55 0. 5962 167. 729Kk 0.44 0. 7500 133.3333Nn
5 18 0.29 2.5647  38.9909Hh 0.45 0. 5559 179. 8885Hh 0.4 0.7972 125.439Pp
6 13 0.56 2.8513 35.0717L1 0.49 0.7028 142.288Qq 0.28 0.3998 250. 1251 Aa
7 97934 0.23 2.7168  36. 808Kk 0.28 0. 9650 103.6269Vy  0.21 0.7587 131. 804400
8 0.44 1.0254  97.5229Aa 0.36 0. 4230 236. 4066Ee 0.22 0. 8042 124.3472Qq
9 039 0.5 2.7143 36. 8419];j 0. 86 0. 6346 157.5796Nn 0.7 0.9126 109. 577 Tt
10 76368 0.18 3.4397  29.0723Tt 0.16 0.7920 126.2626Uu  0.46 0. 6399 156. 2744];
11 H570 0.4 3.6571 27.3441Vv 0.26 0.2014 496.5243Aa  0.29 0.8117 123. 1982Rr
12 3 0.41 2.3147  43.2021Dd 0.35 0. 7483 133. 63628s 0.35 0.5175 193.2367Gg
13 735 0.25 2.9528  33.866200 0.51 0.5787 172.8011]j 0.4 0. 4441 225.1745Dd
14 2 0.16 3.6469  27.4205Uu 0.18 1. 1818 84.6167Ww 0.2 0. 6871 145. 5392Kk
15 3 0.38 3.4143  29.2886Ss 0.25 0.2024 494.0711Bb  0.29 0.7203 138. 831LI
16 10 0.33 2.3864  41.9041Ee 0.37 0. 7465 133.9585Rr 0.27 1.0017 99. 8303 Uu
17 92116 0.49 3.3761 29. 62Rr 0.43 0.3776 264.8305Dd 0.3 0. 8234 121. 4477Ss
18 35 0.38 2.9318  34.1087Mm  0.28 0.2823 354.2331Cc 0.53 0. 4266 234.4116Cc
19 03-6025 0.37 3.1454  31.7925Pp 0.29 0.4614 216.7317Gg  0.54 0. 4528 220. 8481Ee
20 056011 0.36 3.2902  30.3933Qq 0.37 0. 5647 177. 085211 0.39 0.7343 136. 1841 Mm
21 5045 0.25 2.6591 37. 60671 0.24 0.7570 132. 1004 Tt 0.28 0. 5280 189.3939Hh
22 15032 0.54 2.4698  40.4891Ff 0.43 0. 6276 159.3372Mm  0.25 0.5144 194. 4012Ff
23 15044 0.48 2.9336  34.0878Nn 0.16 0. 6906 144. 8016Pp 0.3 0. 6871 145. 5392Kk
2.2
r, = —0. 4063
(APA) r, = 0. 4092 df =21 1,0 =0.413 1, <
2.2.1 To.os T2 <To.05
1 r, =0.1722
r, =0.4535 1| <ryos T2 > T 05
3 r = —0.0949

ry, = =0.2199 r| <ry s
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Table 4 Relative values of shoot and root acid phosphatase activities and P efficiencies of 23 soybean cultivars under differ—

ent levels of P treatment

2Um  1000Um OUm  2Um OUm  1000Um
2Um and 1000Um 0Um and 2Um 0Um and 1000Um

Code Cultivar Shoot Root P Shoot Root P Shoot Root P

A A ey A ey Y ieney

actl\flty a(:tl\"lty o actl\.flty acll\flly o actl\Tlty acll\flly i

ratio ratio ratio ratio ratio ratio
1 bn102 1.3789];j 0. 0106 Ww 2.4283U0u  0.5267Qq 12.0714Cc 0.707300  0.7263Nn 0. 1279Uu 1.7176Vv
2 99416 1. 73371 0.6316L1 4.0856Mm 0. 1003 Tt 0.9583Kk 0.5872Rs  0.1739Ww 0.6053Pp  2.3992Tt
3 6197 1.7835Hh  0.507Nn 1.5863Ww  0.6705Mm  0.5278Rr 1.5577Cc  1.1959Kk  0.2676Rr 2.471Ss
4 09B3 0.9439Nn  0.0231Vv 6. 2135Ff 1.6139Hh  0.9Mm 0. 794911 1.5234Hh 0. 0208Ww 4.9393Hh
5 18 0.175Uu 0. 1875Uu 4.61361 3.3929Aa 39.6667Aa 0.6973Pp  0.5938Pp  7.4375Dd 3.2171Qq
6 13 3.8308Dd  0.3333Rr 4.0571Nn  0.1004Tt 0.818200 1.7579Aa  0.3846Ss  0.2727Qq 7.1318Aa
7 97934 4.5091Cc 1. 64Gg 2.8153Tt 0. 0605 Uu 0.1463Ww 1.2719Gg  0.2727Uu 0. 24Tt 3.5809Pp
8 1.8163Gg  0.3731Qq 2.4241Vv 0. 674211 0.2267Vv  0.526St 1.22451 0.0846Vv  1.2751Ww
9 03-9 5.8103Bb  6.6957Bb 4.2772Kk  0.6617Nn  0.6234Qq 0.6954Pq  3.8448Cc  4.1739Hh 2.9742Rr
10 76368 0.5796Qq  0.2212Tt 4.3431]Jj 1. 103];j 2.8333Hh 1.2377Hh  0.639300 0.6267Nn 5.3754Ee
11 H570 1.0925Kk  1.2169Hh  18.1584Aa  0.9482Kk  0.8911Nn 0.2481Vw 1.036Mm  1.0843L1 4.5055Kk
12 3 13.5Aa 4.8421Dd 3.0933Rr  2.2997Dd  1.587]j 1.446Dd  31.0455Aa  7.6842Cc  4.4729Mm
13 735 2. 1626Ff 0. 6974Kk 5.1025Hh  0.5564Pp 4.6604Ff  1.3031Ff 1.2033]Jj 3. 251 6. 649Dd
14 2 0.792800  2.2414Ff 3. 0859Ss 0. 4968 Rr 0.2718Tt  1.72Bb 0.3939Rr  0.609200 5.3077Ff
15 3 0. 502Rr 20Aa 16.8691Bb 0. 3858Ss 0. 43Ss 0.281Uv  0.1937Vv  8.6Bb 4.7401Jj
16 10 0.6263Pp  0.5155Mm 3.1968Qq  2.4516Cc 2. 38l 0.7452Nn  1.5354Gg  1.2268Kk 2.3824Uu
17 92116 0.4723Ss 0. 4365Pp 8.9409Dd  2.2551Ee 16.7636Bb 0.4586Tu  1.0651LI 7.3175Ee  4.100200
18 35 0. 4684 Tt 2.8571Ee 10. 3854 Cc 0.6703Mm 0. 65Pp 0.6617Qr  0.3139Tt 1. 8571]; 6.8725Cc
19 03-6025  0.9943Mm  0.99031i 6.8171Ee  0.565700  0.2549Uu 1.019]j 0.5625Qq 0.2524Ss  6.9466Bb
20 056011 0.9944Mm 0. 454500 5.8265Gg  3.1073Bb  10.65Dd 0.769Mm  3.0899Dd 4.8409Gg 4.4807LI
21 5045 1. 079811 0.2432Ss 3.5127Pp 1.576411 3.2778Gg 1.4337Ee  1.7021Ff  0.7973Mm 5. 0362Gg
22 15032 0.9945Mm  0.9412]j 3.935300  1.7308Gg  9.3125Ee 1.2201Li 1.7213Ee  8.7647Aa  4.80131i

23 15044 2.8043Ee  6.3333Cc 4.2479L1 2.2481Ff 0.9211L1  1.0051Kk  6.3043Bb  5.8333Ff 4.2695Nn
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Fig. 1 Comparision of relative values of P efficiencies in 23 soybean cultivars under different levels of P treatment
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