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CuSO4+5 mg/kg., 3 Sigma Plot 2000 .
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Table 1 Effect of different phosphorus regimes on root and shoot biomass of soybean seedling
(mg/ ) (mg/ ) (mg/ )
T reatments Cultivars Root dry W. Shoot diy W. Plant dry W. Root /shoot
15 Suinong 15 467.2+75.5 1160+78.7 1627.2+148. 4 0. 403+ 0. 043
0 45 Heinong 45  584.1+55.5 1200+ 155. 8 1784. 1+ 198. 8 0. 487+ 0. 049
10 Fengshou 10 396.810.3 1100+ 60. 0 1496. 8+ 60. 3 0.360+0.019
Mean 482.7 1153 1636.0 0.417
15 Suinong 15 923.2+44. 4 2850+ 200. 5 3773.2+244.7 0. 324+ 0. 007
Ps0 45 Heinong 45  923.1+24.0 2915+95.0 3838.11+119.0 0.317+0. 002
10 Fengshou 10 876.6192.8 2917+ 284. 1 3793. 61 366. 7 0.30140.016
Mean 907. 6 2894 3801. 6 0.314
15 Suinong 15 834.2+71. 4 3010+ 151.2 3844.24175.0 0.277+0. 025
P.00 45 Heinong 45  797.9+66.0 3053+ 130.9 3850. 91 166.9 0.26140. 020
: 10 Fengshou 10 781.4+93.4 2950+ 165. 1 3731.44257.2 0.265+0.017
Mean 804.5 3004 3808. 8 0.268
. Note: The values followed the + denote standard deviations.
2.2 . . e
’ b
.3 ( 2).
s .
( 2). PO , P50  P:100 ( 3), . N .
97. 1% 88. 5%
101. 7%  85.7%; 104.9% 81.0%. ,
° b
, P100 N . s
P50  4.3%.7.9% 11.7% 3 .
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2
Table 2 Effect of different phosphorus regimes on root morphological characteristics of soybean seedling
(em/ ) (em2/ ) (em3/ ) (cm/mg)
T reatments Cultivars Root length Root surface area Root volume Specific root length
15 Suinong 15 2287+ 196 328.9+26.0 3.84+0.34 4.89+0.93
PO 45 Heinong 45 2424+ 268 336.6137.8 3.78+0.42 4.15+0.29
10 Fengshou 10 1756+ 296 244.5+24.6 2.78+0.09 4.431+0.75
Mean 2156 303.3 3.47 4.49
15 Suinong 15 5044+ 325 685.2+54. 1 7.46+0.72 5.46+0.23
Pso 45 Heinong 45 4034+ 206 577.4+30.5 6. 66+ 0. 36 4.37+0.11
10 Fengshou 10 3668+ 282 572. 61 48.2 7.20+ 0. 69 4.18+0. 14
Mean 4249 611.7 7.11 4.67
15 Suinong 15 4536+ 359 613.3+52. 4 6. 64+0.63 5.44+0.05
P100 45 Heinong 45 3886+ 106 536.01+22.9 5.98+0. 36 4.87+0.54
10 Fengshou 10 3772+ 207 540.2+25. 4 6.23+0.38 4.83+0. 67
Mean 4065 563.2 6. 28 5.05
:+ . Note: The values followed the + denote standard deviations.
3 (CV %)
Table 2 Coefficient variation ( CV %) of root morphological characteristics among soybean
cultivars and phosphorus treatments
( cm/mg)
Root dry W. Root /shoot Root length Root surface area Root volume Specific root length
8. 64 7.46 14.43 11. 66 9. 40 9.96
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30. 30 22.91 33.21 33.65 33.98 6. 04
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EFFECT OF DIFFERENT PHOSPHORUS REGIMES ON ROOT MORPHOLOGICAL
CHARACTERISTICS OF SOYBEAN SEEDLING

Jin Jian"?  Wang Guanghua' Liu Xiaobing' Chen Xueli' Li Xingguo’

(1. Key lab of black soil, Northeast Institute of Geography and Agro ecology. Chinese Academy
of Science, Harbin 150081;2. Graduate School of the Chinese Academy of Sciences,
Beijing 100039; 3. Northeast Agricultural university, Harbin 153000)

Abstract The response of soybean root morphology to different phosphorus regimes was researched by
a pot experiment. The results showed that phosphorus significantly increased root dry weight, root
length, root surface area and root volume. In the treatment of low phosphorus, i.e. P50 (50 mg/kg), root
dry weight, root length, ot surface area and root volume were 88. 0%, 97. 1%, 101. 7% and 104. 9%
higher than PO (0 mg /kg) treatment. This indicated that suitable phosphorus may accelerate root grow th
resulting in root exploring more soil space for nutrient absorption. The variation of root morphology by
phosphorus was root mass and root length, rather than root percentage at different ranges of root diame
ters. The root morphology in P100 (100 mg /kg) treatment was worse than that in P50 treatment, sugges
ting that there was a threshold for phosphorus application to stimulate root growth, therefore, too much
phosphorus may limit root growth but enhance it as expect.

Key words Soybean; Phosphorus; Root morphology
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