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Adaptable effects of phosphorus stress on different genotypes of faba-bean
ZHANG En-He', ZHANG Xin-Hui', WANG Hui-Zhen® (1. The Facuity of Agronomy. Gansu Agricultural University
Gansu Lanzhou 730070, China; 2. The Faculty of Pharmacology, Gansu College of Chinese Traditional Medicine, Gansu Lanzhou 730030,
China). Acta Ecologica Sinica,2004.24(8) :1589~1593.

Abstract : Different crops or varieties have different ability in uptake and utilisation of soil phosphorus (P). Using crop varieties
with high phosphorus use efficiency (PUE) is one of important biological ways to alleviate shortage of P resources. Three
spring faba-bean varieties (lines), LC5, 8354 and 8409, were sown in a high P deficiency alkaline soil to study the effect of P
deficiency on grain yield. A pot experiment was conducted to study adaptable effects of P deficiency on root ecological and
physiological characteristics, root acid phosphates (Apase), soil Apase and the yield of faba-bean. Results showed that root
length (RL), root radius (RR), root surface area (RSA), and the root/canopy ratio (R/C) of LC5 changed significantly
during growing period (36.5%, 6.51% and 13.4%, respectively). Under condition of P deficiency, different genotypes of
faba-bean showed different adaptable ability to P deficiency. LC5 increased its R/C and activity of Apase by decreasing RR,
increasing RL and RSA due to P deficiency. Induced by P deficiency, Apase activity of LC5 increased by 24. 9% , followed by
8354 (7.79%) and 8409 (7.29%). In the same genotype, the order of Apase activity was root > stem > leaves. Thus, root
Apase and root morphological parameter such as RL, RR, RSA, R/C could be used as selection parameters for the tolerance of
P deficiency. The results from the experiment showed that P deficiency decreased the yield by 30.96% for LC5 faba-bean,
whereas no significantly yield reduction was recorded with 8354 and 8409 faba-bean. Therefore, L.LC5 was more sensitive to P
deficiency than 8354 and 8409, indicating LC5 was a variety with low PUE, but 8354 was torpidly to P deficiency than LC5,

indicating was a variety with high PUE.
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Table 1 Effect of phosphorus deficiency on Apase in bud stage of various genotype of faba-bean(A/g « FW)
LC5 8409 8354
Parameter Py Py +£% Py Py £% Py Py %
Leafl 0. 99%a 0. 90a 10. 00 0. 78a 0.67b 16.42 1.23a 1. 04b 18. 27
Stem 2. 34a 1. 74b 34. 48 2. 34a 2.17a 7.83 2. 24a 2.18a 2.75
Root 27.98a 21.42b 30. 63 23.96a 22. 84a 4.90 27. 76a 27.50a 0. 95
2 (g/ >
Table 2 Effect of phosphorus deficiency on the root dry weight of genotype faba-bean(g/plant)
LC5 8409 8354
Growth stages P, P, % P, P, +% Po P, %
Bud Stage 2.20 1. 63 —34.97 2.32 2.03 —14.28 1. 69 1. 55 —9.03
Flowering stage 3.51 3.74 6.15 3.18 3.53 9.92 2. 88 3.27 11.93
Maturity stage 4. 87 6.78 28.17 5.51 6. 15 10. 41 3.41 3.88 12.11
3.3 N N
3 s '3 s s °
s s o , N
s s 8409 s s o
,8354 s o
3 ( )
Table 3 Effect of phosphorus deficiency on the root growth of genotype faba-bean(Maturity stage)
LC5 8409 8354
Root parameter P, P, Average P P, Average P, P, Average
RL (m) 68. 99 57. 68 63. 3a 66.37 65.43 65. 9a 36. 62 29. 64 33.13b
RR (mm) 0. 380 0. 450 0.415a 0. 380 0. 452 0.416a 0. 380 0. 386 0. 383b
RSA (dm?) 19. 50 13.77 16. 63a 18. 86 15. 61 17. 24a 8. 87 7.04 7.95b
3.4 (R/C)
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Table 4 Effect of phosphorus deficiency on the root/canopy ratio (R/C) of various genotype faba-bean
5 LC5 8409 8354
Growth stages P, P, + P, P, + 9 P, P, s
Bud Stage 0.298 0.238 25.21 0.262 0.233 12.45 0.270 0. 220 22.73
Flowering stage 0.275 0.253 8. 69 0. 234 0. 241 —2.19 0.271 0.238 15. 97
Maturity stage 0.148 0.139 6. 47 0.135 0.119 13. 45 0.093 0.102 —9.68
3.6 5
5 s Table 5 Effect of phosphorus deficiency on yields of various
. genotype faba-bean (g/pot)
69.05%~97.24%  76.43% Seed Yield Biomass
~96.13% . 26. 6%, Genotype Py P + P, P +9
17.14%, LC5 16.99b 24.61a 44.80 34.95b 45.73a  30.84
8409 18.40b 25.85a 40.49 40.94b 51.29a  25.28
° ’ 8354 21.5la 22.12a 2.89 36.72a 38.20a 4.03
s s
s o ;8354 s
s s s s s
s s s o
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