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Table 1 Shoot biomass root biomass (g/plant) and root/shoot of eight soybean
genotypes at two P levels in nutrent solution culture
Shoot biomass Root biomass Root/ shoot
Genotype LP HP LP HP LP HP
BX11 0. 728 be 1.768 cd 0.22 be 0.235 a 0.313 a 0.133 a
BX 10 0.938 ab 1. 108 e 0.2% a 0. 153 abe 0.321a 0. 141 a
GDI1 0. 888 ahc 2.393 ab 0.233 ab 0. 190 abe 0.396 a 0.078 b
BD1 0.533 ¢ 1. 208 de 0.150 ¢ 0.113 ¢ 0.294 a 0.091 b
BD2 1. 150 a 1.908 he 0. 255 ab 0. 150 be 0.221a 0.077 b
GD2 0.945 ab 2.503 a 0. 210 be 0.225 ab 0.225a 0.089 b
GD3 0.963 ab 1. 960 abc 0. 210 be 0. 148 be 0.235a 0.074 b
GD4 0. 950 ab 1.918 he 0. 225 ab 0. 180 abe 0.250 a 0.092 b
F F value
Genotype 6.47" " 2.627" 0.87""
P level 133.97 13.59* 44.57 ¢
4 : . Duncan
(@=0.05). ns: ; *:0.05>P>0.01; * *0.0>P>0.001.

Note: Each value was the mean of four replicates . Means with same small letter (capital ktter) are not significantly different at 0. 05 level of

probability using Duncan’ s Multiple Range Test.
not significant; *: 0.05> p> 0. 01;

ns:

* %, 0.00> p> 0. 001.
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Table2 P uptake(mg/plant) and P utilization efficiency(kg/ g) of 8 soybean genoty pes
at two P levels in nutrent solution culture
shoot P uptake root P uptake total P uptake P utilization efficiency
Genotype LP HP LP HP LP HP LP HP
BX11 1.259ab 14. 814¢ 0. 338bc 3.423ab 1. 647b 18.237ab 0. 583a 0. 110be
BX 10 1. 723ab 10. 596e 0.531a 2. 854abc 2.254a 13. 450¢ 0. 560a 0. 093¢
GD1 1. 547ab 19. 261ab 0. 449ab 3. 177ab 1. 996ab 22.428a 0. 570a 0. 115ab
BD1 0.935b 10. 177e 0. 278¢ 1. 843¢ 1. 213¢ 12. 020c 0. 583a 0. 111abe
BD2 1. 849a 15.007¢ 0. 438ab 1. 649¢ 2.287a 16. 656ab 0.617a 0. 124ab
GD2 1. 604ab 19. 720a 0. 381be 3.697a 1. 98%b 23.417a 0. 595a 0. 116ab
GD3 1. 814a 14. 329¢d 0. 415abe 2.214c¢ 2.22% 16. 543ab 0. 526a 0. 127a
GD4 1. 819a 15. 520be 0. 415%bc 2.725abe 2.234a 18. 245ab 0.558a 0. 114ab
F F value
Genotype 6.95"" 3.27° " 6.3377 0.57""
P level 7711477 237.78 " " 756.56" " 1094.20 "
; ; Duncan

(@=0.05. ns: ; *:0.05>P>0.01; * *.0.0>P>0.001.

Note: Each value was the mean of four replicates . Means with same small letter (capital ketter) are not significantly different at 0. 05 level of
probability usng Duncan’ s Multiple Range Test.

ns: not significant; *; 0.05>p>0.01; * *. 0.0> p>0.001.
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Fig. 1 Characterization of total P efficiency in the 8 tested soybean genotypes. a) low efficiency,

high responsive a) low efficiency, high responsive; b) high efficiency, high responsive; ¢ low efficiency,

low responsive; .d) low efficiency, low responsive
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Table 3 Total wot length(em/plant) and total root surface(cm?/plant) of soybean at two P levels in nutrient solution culture

Root length Root surface
Gernetype HP LP HP LP
BX11 2681. 95(406.93) 1518.61(419.78) 495. 16(57. 16) 344.23@87.71)
BX 10 2653.03(234.51) 1221. 04(210.29) 520. 55(31.27) 244.98(49. 43)
GD1 2113.11(518.92) 1120. 05(187.83) 412.83(113.02) 215.67(11. 56)
BD1 2198. 50(542. 00) 1496. 29(303.56) 415.02(131. 17 302. 94(46. 17)
BD2 2451.76(657. 89) 1227.37(325.13) 388. 88(101. 18) 231.45(53.03)
GD2 1945. 72(535. 10) 1502. 41(440.91) 373.42(81.24) 317.20090. 62)
GD3 1529. 89(394. 09) 1105. 34(163.27) 291.22(81.23) 214. 60(33. 49)
GD4 2295. 72(286. 83) 1497. 94(245.99) 415. 83(68. 23) 289. 89(64. 96)
F F value
Genotype .79~ 2.64 "
P level 83.32 " % 58.08 " *
4 ; 4 . ns: ; ¥:0.05>P>0.01; * *.0.0>P>0.001,
Note: Each value was the mean of four replicates with standard error in the parenthesis, ns: not significang; *; 0.05>p>0.01; * *.0.0>
p> 0. 001.
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PRELIMINARY STUDIES ON THE MECHANISMS OF
SOYBEAN IN ADAPTATION TO LOW P STRESS

Wang Yingxiang Liao Hong Yan Xiaolong

(Laboratory of Plant Nutritional Genetics, Root Biology Center, South China
Agricultural University, Guangzhou, 510642)

Abstract A nutrient solution ex periment with eight soybean genotypes was carried out to study the mechanisms
of soybean further in adaptation to low P stress and to elucidate the relationship between these adaptive responses
in the field and in nutrient solution culture so as to provide valuable experimental data for rapid genetic improve-
ment of P efficiency in soybean. The results indicated that there was significant genotypic variation in P efficien-
cy among the eight soybean genotypes tested. Based on the overall P efficiency (defined as biomass) and P acqui-
sition efficiency (defined as P content), the results generally resemble those in the field experiment. Genotype
BX10 and GD1 were P efficient but non— responsive; genotype BD2 was P inefficient and non — responsive;
genotype BX 11 and GD2 were P inefficient but responsive; genotype BD1 was P efficient and responsive; the
other genotypes, GD3 and GD4 were unstable in the performance. Moreover, there was no significant genotypic
variation in P utilization efficiency (defined as biomass produced per unit P content) among the eight soybean
genotypes, indicating that P utilization efficiency contributes less than P uptake efficiency to overall P efficiency
of soybean even under hydroponic conditions. Therefore, the overall P efficiency of soybean was mostly deter-
mined by P acquisition efficiency even in nutrient solution culture. Differing from that in the field ex periment,
the P—efficient genotypes had relatively longer root length and larger root surface area in nutrient solution cul-
ture. This indicates that root morphological traits mainly affect P acquisition efficiency under conditions with u-
niform distribution of available P in the growth medium.

Key words Soybean; Phosphorus efficiency; Root morphology; Nutrient solution culture



