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Effect of Phosphorus Fertilizer on Zinc Sorption
in Sodic Paddy Soils of Thung Kula Rong Hai
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ABSTRACT: Sodic paddy soils used for growing jasmine rice in Thung Kula Rong Hai, Phimai (Pm),
Kula Rong Hai (Ki), Roi-Et (Re), Tha Tum (Tt) and Ubon (Ub) soil series, were selected for the study
of 1) sorption and desorption of zinc (Zn) in the soil applied with different rates of phosphorus (P), 0,
0.5, 1.0 and 2.0 times of the recommended rate for jasmine rice (6 kg P,O /rai) with the study undertaken
under simulated waterlogged condition in laboratory for 90 days, and 2) effect of P fertilizer on Khao
Kao Dok Mali 105 under greenhouse condition, comprising no P application, P applied at the
recommended rate and at the rate with the lowest soil Zn sorption. Result showed that Zn sorption
increased with increasing waterlogged period and had the highest value at day-14 in Re and Ub soil
series and at day-30 in Tt and Pm soil series. After that Zn was continuously released until day-60
after waterlogging when the highest value was detected, and then the released amount clearly decreased
within 30 days from the peaked release day. Phosphorus fertilization resulted in Zn availability under
waterlogged condition but varied among soils. The application at the rates of 3 and 6 kg P O, /rai
induced a decrease of Zn sorption and an increase of Zn desorption in Pm and Ki soil series while
applying at a high rate of 12 kg PO /rai increased Zn sorption in other soils. No P addition significantly
gave the lowest weights of rice grain in Ub soil series and dry straw in Pm soil series whereas the
application of P at the lowest Zn sorption and recommended rates stimulated a similar increase of rice
components in both soils with no response of rice yield to P in other soils. In addition, P application
also induced rice to take up more P but there was no effect on Zn uptake with the exception of Pm soil
series that Zn uptake increased significantly.

Keywords: Zn-adsorption-desorption, available Zn, salt affected soils, Khao Dawk Mali 105 rice
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Table 1 Properties of soil used in the experiment

Properties Pm Ki Re Tt Ub

Texture C SCL SL L LS
Sand (g/kg) 153 655 531 478 859

Silt (g/kg) 248 267 156 168 61

Clay (g/kg) 599 78 313 354 80
pH (130“:1H2 ) 3.94 4.96 417 4.45 4.49
ECe (dSm™) 0.58 3.08 0.92 0.53 0.49
Organic matter (g/kg) 26.9 8.51 18.4 4.79 12.5
Available P (mg/kg) 25.0 8.07 57.0 9.85 6.40
Exchangeable K (mg/kg) 69.2 35.9 51.9 36.9 16.4
Cation exchange capacity (CmolC kg™ 22.7 5.25 6.00 6.00 3.25
Sodium absorption ratio (SAR) 26.7 60.2 43.4 411 31.1
Exchangeable sodium percentage (ESP) 20.7 23.4 77.6 44.2 40.2
Extractable Zn-DTPA (mg/kg) 0.27 0.61 1.32 0.61 0.53
Extractable Fe-DTPA (mg/kg) 775 1,397 518 264 80
Extractable Cu-DTPA (mg/kg) 5.03 1.08 0.66 0.75 017
Extractable Mn-DTPA (mg/kg) 50.8 60.7 13.6 13.7 7.87

Remark: Pm=Phimai soil series, Ki=Kula Ronghai soil series, Re= Roi-et soil series, Tt= Tha Tum soil series and

Ub= Ubon soil series; C= clay, SCL= sandy clay loam, SL= sandy loam, L= loam and LS= loamy sand
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Figure 2 Zinc adsorption and desorption maximum capacity of the studied soils as affected by
different rates of P fertilizer during flooding for 90 days: Pm soil series (A), Ki soil series (B),
Re soil series (C), Tt soil series (D) and Ub soil series (E). The different lowercase letters at
the same measured day are significantly different (P<0.05).
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Table 2 A response of KDML 105 rice to P fertilizer rates

Trt' Grain yield at 14% moisture (g/pot) Dry straw wt. (g/pot)
Pm Ki Ub Re Pm Ki Ub Re Tt
PO 47.16 28.72 21.29b 3529 33.26 56.48b 37.35 2965 39.25 55.27
P1 45.85 30.8 24.66ab 39.2  37.02 72.83a 4113 3213  44.44 51.81
p2 48.89 27.41 26.70 a 39.2 3578 68.53a 37.63 34.05 42.79 53.25
F-test ns ns * ns * ns ns ns ns
CV (%) 14.01 7.92 4.89 8.44 7.61 7.3 4.69 10.47 4.52

"PO=0 PZO5/rai for all soil series; P1 =3 PZOS/rai for Ub, Re and Tt soil series, 12 PZOS/rai for Pm and Ki soil

series; P2 =6 PQOS/rai (recommended rate) for all soil series.
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Table 3 Effect of P fertilizer rates on P and Zn uptake by plant part of KDML 105 rice
. Uptake by rice straw (g/plant) Uptake by rice grain (mg/pot)
Trt
Pm Ki Ub Re Tt Pm Ki Ub Re Tt
P (g/plant)
PO 3.77b 2.28 4.13c 2.84 6.27 3.37 3.37ab  2.25c 5.82 2.83
P1 4.69a 266  4.93b 4.08 6.02 3.70 3.67a 3.18b 5.12 3.23
P2 4.73a 2.72 5.48a 3.66 6.47 3.64 2.92b 5.78a 4.96 2.88
F-test * ns * ns ns ns * > ns ns
CV (%) 8 10 9 12 6 14 6 3 8 7
Zn (mg/plant)
PO 0.19b 0.13 0.243 0.17 0.20 0.58 0.22 0.11 0.33 0.34
P1 0.27a 0.26 0.243 0.16 0.15 0.60 0.17 0.07 0.32 0.33
P2 0.23ab  0.18 0.340 0.16 0.18 0.61 0.21 0.1 0.47 0.36
F-test * ns ns ns ns ns ns ns ns ns
CV (%) 13 27 22 16 18 19 21 23 21 16

" P0O=0 PZOE/rai for all soil series; P1 =3 P205/rai for Ub, Re and Tt soil series, 12 PZOS/rai for Pm and Ki sail

series; P2 =6 PQOs/rai (recommended rate) for all soil series.
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