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Effects of P deficiency on reproductive growth and some physiological

characteristics of Phaseolus coccineus L. seedlings
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Abstract: Under hydroponic condition, the effects of P deficiency stress on reproductive growth and some physiolog-

ical characteristics of Phaseolus coccineus L. seedlings were investigated. The results indicated that under P deficiency,

the P contents in roots, stems leaves and whole plants were decreased, and the flowering stage and maturity stage were

delayed, as compared to those under adequate P; the area of the 1st, 2nd and 3rd leaf of the seedlings under P deficien-

cy was reduced by 21.38%, 19.24% and 26.76% respectively; the biomass of plants was reduced, but the root/shoot

ratio was significantly increased by 50% ; the root vigor and the activity of nitrate reductase were reduced, the activity of

APase in roots and leaves was increased significantly, but the membrane permeability was not affected by P deficiency. It

was concluded that the physiological mechanism of tolerance to poor soil fertility of Phaseolus coccineus L. was mostly due

to the improvement of roots so as to maintain the membrane permeability and to raise the activity of APase.
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Fig.1 Effect of P deficiency on bud and pod number of

Phaseolus coccineus L.
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Fig.2 Effect of P deficiency on leaf area of

Phaseolus coccineus L.
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Table 1 Effect of P deficiency on biomass of Phaseolus coccineus L.

BT E/ EZTHE/MK

R V3 ehRTEMK

iR Root dry weight Stem dry weight Leaf dry weight Total dry weight Rt .
Treatment N 1 i 1 Root/shoot ratio
/(g plant™') /(g plant™") /(g+plant™") /(g-plant™')
+P 0.163 + 0.016(100) 0.517 £+ 0.014(100) 0.537 £ 0.038(100) 1.217 £ 0.036(100) 0.155+£0.029
-P 0.243 £ 0.001(149) 0.453 £0.019(88) 0.450 + 0.004(84) 1.146 £ 0.016(94) 0.269 £ 0.002
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Fig.3 Effect of P deficiency on root vigor

of Phaseolus coccineus L.
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Fig.4 Effects of P deficiency on membrane permeability

of Phaseolus coccineus L.

3.6 {EBEHME X HE I T HRIEREE A0

B ANRMEEEER R EHRAF TR,
FER i FHZ NAD + F FAD M4 R4, 2 51
RAEFATHERM TR, R2EH, BRHENBER
BESBREERERTHT, Fot, B8 SN
RRIH R R A0 B MR R BE TS o K OE TR, 1B
8 F AR R A B NRA 43 5 o Xt BB # 43 9% 1
35% .



194 TREMRRIIHFRT

¥31 %

F2 EMBPENENEHBTEREEENRWN
Table 2 Effect of P deficiency on activity of

NRA in Phaseolus coccineus L.

WM RS/ (ugr g b Y)

s Activity of NRA
Treatment
A& Root B} Leaf
+P 41.667 £1.634 7.178 £ 0.644
-P 12.044 +1.290 2.474+£0.253
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Fig.5 Effect of P stress on activity of APase

in Phaseolus coccineus L.
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Table 3  Effect of P deficiency on P content in Phaseolus coccineus L.

b B S B P content/(mgeg™') M EHHE P content/(mg-plant ')

Treatment 2 Root % Stem M Leaf 18 Root % Stem M Leaf
+P 54.5+0.3(100) 67.5+3.9(124) 120.2+7.1(221) 13.22(100) 30.58(231) 64.55(488)
-P 14.7 £ 0.3(100) 30.8+1.5(210) 59.5+0.9(405) 2.39(100) 15.91(666) 26.78(1121)
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