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Influence of alternative stress of drought and waterlogging on
total phosphorus concentration in surface and subsurface water of paddy field
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Abstract ; Through water level control tests in two important growth stages of rice,the jointing-booting and heading-
flowering stages,the change of total phosphorus (TP) mass concentration in surface and subsurface water of a paddy
field were studied using lysimeters under alternative stresses of drought and waterlogging (ASDW) in individual sta-
ges and two consecutive growth stages. The results show that ASDW had a significant influence on the change of TP
mass concentrations in surface and subsurface water of a paddy field,the TP mass concentration in surface water with
the treatment of waterlogging after drought was much higher than it was with the treatment of drought after waterlog-
ging ,and the declining rate of phosphorus release amount was faster. The mean TP mass concentration in the water-
logging phase was higher than in the drought phase with all treatments of subsurface water. The TP mass concentration
increased significantly after the abrupt alternation from drought to waterlogging. Compared with that during the indi-
vidual growth stages with the treatment of ASDW ,the change of TP mass concentration in the heading-flowering stage

during the two consecutive growth stages with the treatment of ASDW was similar,the mean TP mass concentration in
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surface water was lower,and the mean TP mass concentration in subsurface water was higher.

Key words: paddy field water level control experiment; drought and waterlogging alternative stress; jointing-boo-
ting stage of rice; heading-flowering stage of rice; surface water of paddy field; subsurface water of paddy field; TP

mass concentration
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Table 1 Test design scheme cm
- 4B AT BT LA

GX GS RY GX GS RY GX GS RY GX GS RY
HL 1 -20 5 15 -50 20 -20 5 15 -20 5 15
HL2 -20 5 15 -20 5 15 -50 20 -20 5 15
HL 3 -20 5 15 -50 20 -50 20 -20 5 15
LH 1 -20 5 15 -50 20 -20 5 15 =20 5 15
LH2 -20 5 15 -20 5 15 -50 20 -20 5 15
LH 3 -20 5 15 -50 20 -50 20 -20 5 15
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Fig. 1 Changes of TP mass concentration and phosphorus release amount in surface water during individual growth stages
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Fig. 2 Change of TP mass concentration in subsurface water during individual growth stages
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Fig. 3 Changes of TP mass concentration and phosphorus release Fig. 4 Change of TP mass concentration in
amount in surface water during two consecutive growth stages subsurface water during two consecutive growth stages
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Table 2 Mean mass concentrations of TP in surface and subsurface water in

paddy field under alternative stresses of drought and waterlogging mg/ L
AT AR I
HF 7K p(TP) HF 7K p(TP)
Qb B 12K p(TP) sl HFIK p(TP)
H L H L

HL1 0.157 0.034 0.101 HI2 0.096 0.034 0.064
LH1 0.103 0.038 0.055 LH2 0.063 0.036 0.046
HL3 0. 165 0.041 0.078 HL3 0.045 0.058 0.071
LH3 0.102 0.039 0.054 LH3 0.037 0.045 0.055
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