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1
Table 1 Growth and P uptake of 4 canmon bean genotypes in pot culture
F
Genotype F value
Parameter P level
DOR364 (19833 (62333 G19839 P G Gx P
66.75(8.86) 229.25(26.71) 92.25(15.52) 159.5(33.8%4) 193. 17"  6.26"  0.99™
(an?) 394.75(27.96) 511.25(23.00) 488.20(28.00) 526.75(78. 4)
0.27(0.02) 1.00(0.10) 0. 52( 0. 05) 0.76( 0. 05) 210. 47 77777 265"
(g) 1.62(0.11) 2. 08(0.04) 2.21(0.17) 1.84(0. 12)
99.38(22.94) 190.2(13.77) 129.6(11.03) 125 9(30.42) 4. ®" 0.70™ 0.90™
( mg) 242.0(9.69) 2129(14.96 185.9(29.10) 210.3(30.9)
0. 62(0.10) 2(0.20)  1.12(0.33)  1.59(0.51) 139.41°% 140  0.09®
(mg plant™ ') 5.29(0.42) 6. 67(0.09) 6. 15( 0. 35) 5.21(0.37)
4 s , s ;¥ :0.05> P> 0.01;%% :0.01> P> 0.001; *** :
P<0.001,P: ;G ;GXxP:

Note: Each value was the mean of four replicates wih standard emor in the parenthesis, ns:

not significant; *

:0.05> P>

0.0L; ** :0.01> P> 0. 001; *** : P< 0.001, P: between P level; G: between gemotype; GX P: interactions of P level and
genoty pe.
2.2
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Table 2 Disribution of common bean roots in the vertical profile of pot culture
F
Pammeter  Layer P level Gomtype 7 value
DOR364 G19833 G2333 G19839 P G Gx P
0~ 3cm 0.39(0.08) 0.93(0.22) 0.71(0.11) 0.77(0.10) 0.06™ 435" 0.39™
0.51(0.12) 0.80(0.12) 0.65(0.10) 0.75(0.19)
3~ 6cm . 13(0.03) 0.41(0.08) 0.10(0.00) 0.20(0.®2) 12.66™" 12.91™ 1.8
(m) 0 41( 10) 0.48(0.08) 0.16(0.02) 0.31(0.08)
6~ 30an .20(0.05) 0.31(0.08) 0.23(0.04) 0.550.123) &4 4™ 302" 10. 49°*
1.19(0. 14 0.73(0.09) 0.66(0.15) 0. 61(0. 06)
0~ 30an 2.09(0.37) 4.74(0.56) 2 04(0.55 4.40(1.01) 13.25" 4.57" 2,71
5.75(0.89) 4.65(0.67) 3.73(0.58 5.93(0.70)
3~ 6em 0.89(0.32) 1.78(0.48) 1.56(0.60) 1.86(0.19) 38.47°* 0. 40™ 0. 8™
(m) 4.09(0.90) 3.69(0.33) 3.28(0.90) 3.98(0.37)
6~ 30an 5.00(1.12) 7.87(0.9) 4.97(0.93) 3.09(1.38) 31.60"" 1.97™ 1.52™
11.17(1.45) 9.78(1.05) 9.24(0.87) 9.25(2.06)
4 s , ISt 3% :0.06> P>0.01; %% :0.01> P> 0.001; *** :
P<0.001,P: ;G ;GxP:
3
Table 3 Root surface area distribution of the common bean i pot culture
F
Parameter ~ Layer P level Genatype ' value
DOR3&4 G19833 G2333 G19839 P G Gx P
0~ 3cm 7.78(0.09) 18.254.25) 11.23(1.91) 14.75(1.22 061  3.97  1.97*
11.02(1.90) 12.07(1.82) 10.251.74) 13.95(3.34)
3~ 6cm 2.490.45) 5.66(1.09 1.81(0.08  3.66(0.61) 5 26 11.59™  1.81™
(em?) 5.57(1.39)  6.52(1.24  2.16(0.66  3.90(0.83)
6~ 30an 3.150.91) 11.121.8) 5.13(1.06 8.71(172) 20.15"* 1.93  9.96**
16.45(2.47)  9.31(1.54  9.28(1.68 11 17(1.99)
0~ 3cm 33.83(5.30) 83.25(10.49) 40.050.51) 74.40(17.70) 3.72  4.28  3.27
85.06(14.57) 68.18(10.65) 51.499.60) 85.17(9. 60)
3~ 6cm 13.82(4.05) 26.31(6.35) 30.487.23) 25.24(1.91) 23 89™" 0.37 1.57
(em?) 50.49(10.81) 41.66(5.30) 41.60(12.55) 52 07(6.79)
6~ 30an 71.42(1.52) 118.37(9.47) 75.70( 14. 12) 40.64(18.4) 18 66™" 1.27 211"
147. 86(20. 71)  123.98(16.66) 126.05(11.83) 132.33(38.27)
4 , , s: 3% :0.05> P>0.01;%% :0.00> P> 0.001; *** :

P<0.001,P: ;G ;GXP:
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Table 4 Correlation coefficients between plant biomass or P uptake and some ot architectural parameters in pot cukure

Basal 1ot length in each layer

Relative distribution of basal root length in each layer
Parameter
0~ 3an 3~ 6cm 6~ 30an 0~ 3an 3~ 6cm 6~ 30an
0.670 2" 0.310 4 0. 596 2" 0.200 3 -0.187 -0.0891
0.757 9** 0.5% 4* 0.4872 0.338 8 0.1154 -0.2941
16,* :0.05> P> 0.01; ** :0.0l< P< 0.001; *** :P<0.001
2 2
[4 [4.6]
[5]
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2 2 2
2 2
2 2
; , (2,
G19833 (19839 ) )
DOR364 , G2333
[10
2 2
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DOR3&4 3
2 2
]
2 2
(1)
62333 , ,
, G2333 ,
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(11,12
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s Carioca
5 (10™ *m)
Table S Average diameter of the tap and basal root of the common bean in pot culture
r
Genoty pe F value
Parameter P level
DOR364 G19833 G2333 G19839 p G Gx P
4.90(0.12 4.98(0.18) 4.40(0.19) 4.70(0.16  31.8"" 0.83" 2.01™
(107 *m) 4.28(0.11) 4.07(0.16) 4.27(0.07) 4.36(0.12)
5.95(0.36) 5.66(0.24) 5.280.20) 5.50(0.34) 23.36" 1.98™ .35
(x 10~ *m) 4.85(0.27) 4.36(0.14) 4.61(0.17) 5.16(0.22
4 R , IS ;% :0.06> P>0.01;%* :0.0l> P> 0.001; *** :
P<0.001,P: ;G ;GXP:
1.
,1993. 14~ 35
2. s . . : , 197,240~ 275
3. Lynch] P, van Beem J. Growth and architecture of seedling roots of common bean genotypes. Crop Sci., 1993, 33: 1253~
1257
4. Lynch]J P. Root ardhitedure and plant productivity. Plant Physiol. , 1995, 109: 7~ 13
5. Bonser A, Lynch J P, Snapp S. Effect of phosphorous deficiency on growth angle of basal root in Phaseolus Vulgari. New
Phytol. , 19%, 132: 281~ 288
6. s . . ,2000, 42(2):158~ 163
, 1995, 1(1):30~ 37
Yan X, Lynch J P, Beebe S E. Phosphorus efficieny in common bean genotype in contrasting soil type: [ . Vegetative
response. Crop Science, 1995, 35: 1068~ 1093
9. ( ). : , 1992, 29~ 91; 216~ 218
10. , . ) L1994, 15(4): 111~ 116
11. , 1995, 11(1):38~ 40
12. , 1998
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ROOT ARCHITECTURAL RESPONSES TO LOW P AVAILABILITY FROM
COMMON BEAN IN THE SOIL IN RELATION TO P EFFICIENCY

Cao A+qin Liao Hong Yan Xiae-long
(Lab  Plant Nutritional Genetics and Root Biology Center, South China Agriculturd University, Guangzhou 510642)

Summary

Root architecture is closely related to P acquisition efficiency. In the present study, effects of
P availability on the root architectural responses of different common bean genotypes were examined.
Four common bean ( Phaseolus vulgaris 1..) genotypes representing different origins and ecotypic
races were compared in a straified mesh soil pot culture system and root architectural parameters
were analyzed with computer image analysis. The results showed that root biomass, total root length
and total root surface area were decreased under low P conditions. The P efficient genotypes had a
larger, finer and shallower root system than the P inefficient genotypes. The basal roots of G19833,
G19839 becane shallower while those of DOR364 became deeper under low P conditions. The
results from this study suggest that there is great genetic variation in root architectural responses to P
availability. The genetic potential of root architectural response provides possibility of selecting this
trait for improving P acquisition efficiency in common bean.

Key words Common bean, Root architecture, P deficiency, Genotype variation



