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Copper Critical Levels and Supplying Powers of Takhli, Loei,

and Khorat Soil Series for Corn Production
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ABSTRACT

Pot experiments were conducted to examine critical levels and supplying powers of Cu in Takhli, Loei and Khorat
soil series, as well as reliabilities of two methods of soil analysis, i.e., extraction with 0.1 N HCl and extraction with DTPA.
Samples of the three soils were applied with different rates of CuCl, and then repeatedly cropped with corn in small pots
until a difference in corn dry matter was found between Treatments receiving different rates of Cu. Soil samples were taken
before each cropping for analyses of available Cu by the two analytical methods mentioned above.

Results showed that the three soils were not deficient in Cu. However, copper status of Takhli and Khorat soils were
close to the critical levels. It was estimated that annual corn cropping could be practiced for at least 5, 37 and 2 years on
Takhli, Loei, and Khorat soils, respectively before response of corn to Cu application could be obtained.

Narrowest ranges of extracted Cu that covered critical levels for Takhli, Loei and Khorat soils were 0.40 - 0.45,
1.05 - 1.30 and 0.25 - 0.35 ppm, respectively when extracted with 0.1 N HCl and were 3.0 - 3.3,2.4 - 2.7 and 0.8 - 0.9 ppm,
respectively when extracted with DTPA. Considering the three soils as one group, the narrowest ranges were 0.35 - 1.05
and 0.9 - 3.0 ppm for extractions with 0.1 N HCI and with DTPA, respectively. Narrowest ranges of Cu concentrations in
corn plants were 5.6 - 6.8, 4.7 - 4.7 and 3.5 - 3.7 ppm for Takhli, Loei, and Khorat soils, respectively. Considering the three
soils as one group, the narrowest range of Cu in plants was 3.7 - 5.6 ppm.

Itwas concluded that extraction with 0.1 N HCl gave more reliable prediction than extraction with DTPA. However,
differences in critical levels found for each soil suggested that Cu concentration in plants would provide more reliable
prediction than amounts of Cu extracted from soils by the two methods.
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Chemical and physical porperties of the soils used!.

pH O.M. Avail. Excahngable cationsCEC
Soil Soil: Texture % P ppm me
series water, ppm - (100 g)*
111 K Ca Mg
Takhli 7.4 Sandy clay 4.9 13 260 8,800 170 62.8
loam
Loei 6.2 Clay loam 22 78 190 1,320 190 9.1
Khorat 52 Loamy sand 0.8 10 45 192 90 23

1

% OM by Walkley and Black (1934)'s method; Available P by Bray No.2 method (Jackson, 1958); Exchangeable cations

by methods described by Pratt (1965); CEC by sodium saturation (Chapman, 1965).
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Figure 1 Locations of ranges of Cu extracted from soids before each cropping, covering the critical level (C)
obtained from each cropping in Takhli soil when extracted with 0.1 H HCL and DTPA.
C,C, C,, C, C, and C represent cropping numbers 1, 2, 3, 4, 5 and 6, respectively. DM represents dry
matter of corn plants. On the same line, points with a common letter represent data which are not different
by DMRT ..
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Figure 2 Locations of ranges of Cu extracted from soids before each cropping, covering the critical level ©)
obtained from each cropping for Loei soil when extracted with 0.1 ¥V HCL and DTPA. Refer to Figure 1

for further captions.
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Figure 3 Locations of ranges of Cu extracted from soids before each cropping, covering the critical level (C)
obtained from each cropping for Khorat soil when extracted with 0.1 N HCL and DTPA. Refer to Figure

1 for further captions.
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Table2  Cu concentration (ppm) in corn plants from each cropping as affected by rates of Cu applied to Takhli,
Loei, and Khorat soil series.
Cu appli- Cropping number'
Soil cation,
Kg rai’ 1 2 3 4 5 6
Takhli 0.0 3.5 6.8° 2.9° 3.9° 6.5° 5.6
0.8 4.1° 6.5° 3.7 3.5° 6.5° 5.3°
1.5 4.1¢ 6.7° 4.0° 3.5° 6.5° 5.6™
2.0 3.8 6.8° 420 3.5 6.8° 5.9%
3.0 5.4 6.9° 4.4° 3.8° 6.5° 6.2°
5.0 4.7° 8.9* 7.3 4.8 7.1* 7.4*
%CV 6.5 6.7 12.8 9.9 4.4 6.7
Loei 0.0 2.69 3.6° 3.5 3.5 3.7° 4.7°
038 3.3« 4.7° 4.2 3.7 5.6 4.7°
1.5 3.5 6.5° 4.4% 3.6° 5.6° 5.6
2.0 4.2% 6.3° 5.1%® 3.6° 6.2° 5.3°
3.0 4.2%® 7.4 5.1%® 3.9 6.2° 5.6°
5.0 4.4 8.0 5.5° 4.3 6.2* 59
%CV 12.0 12.7 10.5 3.9 6.8 6.2
Khorat 0.0 2.0¢ 3.5¢ 2.2t 2.9¢ 3.7¢ 3.4¢
0.8 4.8° 4.8° 3.5¢ 4.1¢ 4.0¢ 5.04
1.5 6.0 7.6° 4.6° 4.1¢ 5.9¢ 7.8°
2.0 5.9¢ 8.6° 8.4¢ 6.7 7.4° 7.8°
3.0 7.1° 11.1* 10.8° 8.3* 9.3 11.1°
5.0 10.72 12.0* 12.8* 9.1° 9.0¢ 13.3*
%CV 13.0 10.4 4.9 16.6 12.6 15.1

1
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In a coluumn, data with a common letter were not different at the 5% level by DMRT.
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Table3  Aountsof Cu,mg (1-tonsoil)-1, taken up by corn plants in each cropping as affected by rates of Cuapplied
to Takhli, Loei and Khorat soil series.1.

Cu appli- Cropping number
Soil cation,
Kg rai’ 1 2 3 4 5 6
Takhli 0.0 80° 112¢ 88? 119 172 131¢
08 90*® 116> 102¢ 105 160 150%
1.5 90*® 133 137¢ 91¢ 198* 135
2.0 90 1232 194° 109¢ 198° 150
3.0 1707 1132 183° 130% 138¢ 162°
5.0 113° 137* 468° 1412 194¢ 196
%CV 12.7 8.4 12.6 7.1 8.8 6.2
Loei 0.0 574 65¢ 92° 112° 112° 131¢
0.8 83¢ 89° 113¢ 119° 168* 154°
1.5 83¢ 130° 116° 119° 190° 177
2.0 97 130° 137 119° 205 181°
3.0 103* 147* 148 130 213* 139°
5.0 1132 157° 137 141° 187 o189
%CV 8.7 7.3 7.7 8.6 13.2 4.6
Khorat 0.0 30 65¢ 35¢ 47¢ 414 62°
0.8 60° 99¢ 88° 62° 104¢ 100¢
1.5 774 144¢ 140° 101° 119¢ 154¢
2.0 87° 164° 158° 112° 160° 154¢
3.0 120° 198° 137° 127%® 198 223°
5.0 1407 246° 285* 148° 202 278
%CV 18.2 9.9 15.8 15.7 13.9 10.6

! Refer to Table 2 for further description.

USinamewasluduiiny doafadi DTPA  Tasrioufiqa $rafinsounquizAuingaveals
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qanSinadiadalag 0.1 N HCI USinamoiaad dofinsansiuie 3 Au szAvingadmiy
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Table 4  Narrowest ranges covering critical levels of Cu in Takhli, Loei, and Khorat soil series extracted by 0.1
N HCI and DTPa (pH 7.3), critical levles in corn plants ans number of croppings conducted before a
response to the applied Cu was first observed.

Ranges of extracted Cu, ppm Number of
Cu in plants cropping
0.1 NHCI DTPA ppm
Takhli 0.40 - 0.45 30-33 5.6-6.8 1
Loei 1.05-1.30 24-27 4.7-4.7
Khorat 0.25-0.35 0.8-0.9 35-37 1

All soils 0.35-1.05 09-3.0 37-5.6 -
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Figure 4 Relation between amounts of Cu in soils extracted by HCl and DTPA and the amounts of Cu in corn

plants for Takhli, Loei and Khorat soils.
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Relation between amounts of Cu in soils extracted by HCl and DTPA and concentration of Cu in corn
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Figure 5
plants grown on Takhli, Loei and Khorat soils.
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Refer to Figure 4 for further captions.
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Relation between amounts of Cu in soils
befor each cropping extracted by HCl and
those extracted by DTPA for Takhli, Loei

Figure 6

and Khorat soils.
r for Takhli soils = 0.81** (y = 0.12+0.09x)
r for Loei soils = 0.95** (y = 0.23+0.45x)
r for Khorat soils = 0.94** (y = 0.05+0.55x)

Refer to Figure 4 for further captions.
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