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Effect of Cow Manure Originated from the Clay Mineral Feeding on the Growth of Zea

mays GK729
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Chemistry, “Dept. of Animal Science, College of Natural Resources, Korea University, Seoul, 136-701, lemonkim@nmail koreaackr)

ABSTRACT

This study was conducted to examine the effects of cow manure originated from the clay mineral

(porphyrite, zeolite and bentonite) feeding on the growth of Zea mays GK729. CEC of the manure after bentonite, zeolite,
and porphyrite feeding were 147.5, 137.0, and 1140 cmol/Kg, respectively. These values were higher than that of
non-mineral treated manure, 107.5 cmol/Kg. After 3 month growing, there was significant difference among treatment in
the biomass prodcution and the content of minerals in plant tissue of Z mays, but the physico-chemical properties of soils
were not showed significant difference. For these results suggested that the clay mineral enhanced the grwoth of Z. mays
according to the unknown mechanism, the further studies on the physiological changes will be needed.
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Table 1. The physico-chemical properties of the manures originated from porphyrite, zeolite and bentonite feeding and of the soil without any

treatment.
+ . Av.P .
oM TKN . NHs-N NO;-N CEC Ex. Cation (cmol(+)/Kg)
C/N ratio (P,0s) pH

(%) (%) (CmOI/Kg) 2+ + + 2+
(mg/Kg) Ca Na K Mg
Manure' 54.83 221 24.8 134.96 4732 2603.86 107.5 873 0.42 6.77 1.53 520
+Porphy1-ite2 57.51 222 259 14042 2240 2957.82 114.0 879 0.46 353 1.60 7.34
+Zeolite’ 5327 252 21.1 216.30 62.44 2970.03 1370 8.38 0.33 324 1.63 6.30
+Bentonite’ 54.65 237 23.1 124.88 37.70 2520.35 147.5 827 0.46 3.13 1.60 7.34
Soil’ 1.97 0.25 7.88 22.82 28.00 394.24 15.2 6.29 0.23 0.09 045 1.92

'Manure originated from the feeding without any clay mineral

>*Manure originated from feeding with zporphyrite, *zeolite, and “bentonite
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Fig. 1. Plant hight and biomass productions of Zea mays GK729
after 3 months growing at soils treated by cow manure.
Control treated with conventional fertilization. Manure
treated with conventional fertilization and the manure
originated from the feeding without any clay mineral.
+Porphy, +Zeolite and +Bentonite means treated with
conventional fertilization and the manure originated from
feeding with porphyrite, zeolite, and bentonite, respectively.
The same letter above a rod are not significantly different
according to Duncan multiple range test at P < 0.05. The

number above a rod means exact weight of Zea myas.
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Table 2. The number of petioles, leaves and nodes of Zea mays
after 3 months growing at soils treated by the manures
originated from porphyrite, zeolite and bentonite feeding.

Numbers/plant Control' Manure’ +Porphyrite3 +Zeolite’  +Bentonite’

Petioles 1675 100 b 161a 156a 128 ab
Leaves 1172 b 1172b  1317a 13002 1356 a
Nodes 1405b 1544 a 1483 ab 1494 ab  14.83 ab

"Treated without any manure.

“Treated with the manure originated from the feeding without any
clay mineral

*Treated with the manure originated from feeding with

2porphyrite, *zeolite, and *bentonite, respectively.

‘Means followed by the same letters within each row are not
siginificantly different according to Duncan multiple range test at
P<0.05.
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Table 3. Mineral content of Zea mays after 3 months growing at soils treated by the manures originated from porphyrite, zeolite and bentonite feeding.

Treatment Organs TKN P05 Ca K Mg Na
% mg/Kg
Control' Leaves 2.14 0.15 0.50 1.32 0.25 0.04
Stem 0.99 0.15 0.13 1.44 0.13 0.04
Manure’ Leaves 1.39 022 0.36 129 0.16 0.03
Stem 0.67 0.16 0.08 0.89 0.08 0.02
+Porphyrite3 Leaves 242 023 0.44 1.38 0.20 0.04
Stem 1.15 0.19 0.12 1.88 0.19 0.03
+Zeolite’ Leaves 231 0.23 0.42 1.06 0.21 0.04
Stem 1.15 0.20 0.16 227 0.14 0.04
+Bentonite’ Leaves 2,05 0.21 033 1.38 0.16 0.03
Stem 1.38 0.20 0.10 1.32 0.09 0.02

"Treated with conventional fertilization and without any manure.
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Table 4. Chemical properties of the soils after 3 months cultivation of Zea mays treated by the manures originated from porphyrite, zeolite and

bentonite feeding.

Exchangeable cation

Treatment pH TKN oM Av. P,Os CEC o v N <
1:5) (%) mg/Kg cmol(+)/Kg

Control' 5.80 0.16 1.69 386 173 331 1.56 0.11 0.81

Manure” 6.13 0.17 271 314 209 376 1.68 0.13 0.73

+Porphyrite® 6.12 0.18 244 358 20.5 3.86 1.49 0.13 0.98

+Zeolite® 5.82 0.16 2.69 777 206 291 1.12 0.10 L11

+Bentonite’ 6.04 0.15 251 663 19.3 2.95 1.23 0.12 1.12

"Treated with conventional fertilization and without any manure.

“Treated with conventional fertilization and manure originated from the feeding without any clay mineral

34,5

Treated with conventional fertilization and manure originated from feeding with “porphyrite, *zeolite, and “bentonite, respectively.
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Table 5. Physical properties of the soils after 3 months cultivation
of Zea mays treated by the manures originated from
porphyrite, zeolite and bentonite feeding.

Degree of Water content at hydraulic

Treatment aggregate  Lower plastic limit  conductivity
(%) cmfsec
Control' 5715 20 2.42%10°
Manure” 65.5 29 4.08*10°
+Porphyrite’ 69.5 232 6.04%10°
+Zeolite* 61.6 25 329%10°
+Bentonite’ 56.4 20.3 3.02#10°

"Treated with conventional fertilization and without any manure,

“Treated with conventional fertilization and manure originated
from the feeding without any clay mineral

“>Treated with conventlonal fertilization and manure originated
from feeding with porphynte *zeolite, and ‘bentonite,

respectively.
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