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Effects of Organic Matter Levels on Soil Organic Carbon Fractions, Nutrient Uptake,
and Growth and Development of Sweet Corn (Zea mays var. rugosa)
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Abstract: Organic matter (OM) is an organic compound that contains mainly organic carbon which is
composed of labile and recalcitrant organic carbon. Soil organic carbon plays a significant role in sail
properties improvement, increasing soil fertility and productivity. Therefore, the effects of organic matter
levels on soil properties, soil organic carbon fractions, nutrient uptake, and growth of sweet corn in a pot
were studied. Soil sample with low organic matter was collected and adjusted soil organic matter at different
levels with cow manure (2, 3, and 4% OM) at 5 replications in a completely randomized design. Increasing
soil organic matter levels resulted in a decrease in soil bulk density. In contrast, field capacity, soil pH, total
nitrogen, available phosphorus, extractable potassium, calcium, and magnesium, very labile and labile
fraction of organic carbon in the soil, nutrient uptake, and growth of sweet corn were increased as compared
to the control treatment. Therefore, the result indicated that increasing organic matter in soil not only
promoted sweet corn’s growth rate, but also improved soil properties, increasing labile soil organic carbon

fraction and enhancing plant nutrients level.
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Table 1. Soil chemical properties before planting
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Parameters Value
Soil pH (soil: water, 1:5) 4.81
EC (dS m™) (soil: water, 1:5) 0.10
Soil orgnaic matter (%) 1.25
Total N (g kg™ 0.84
Available P (mg kg™) 3.67
Extractable K (mg kg™ 30.58
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Table 2. Effects of soil organic matter levels on soil physical properties

Bulk density’ Field water capacity’
Treatment 3

(gcm™) (Yow/w)
Control 1.43a 26.81b
2 %0OM 1.41a 26.21b
3 %0OM 1.31b 31.38a
4 %0OM 1.28b 31.15a

F-test ** *4

C.V.(%) 1.44 2.58

"Means within the same column followed by different letters showed significantly different treatments by the DMRT test

** = significant at P < 0.01
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Table 3. Effects of soil organic matter levels on soil chemical properties

pH' EC' oM TotalN"  Available P’ Extractable cation' (mg kg™)
Treatment p p “ p
(soil:water,1:5)  (dSm’) (gkg) (kg™ (mgkg) K Ca Mg
Control 4.86¢ 0.26a 7.15d 0.84c 54.27d 17.95b  89.81d 19.23d
2 %0OM 5.15b 0.12b  12.90c 0.91c 100.15¢ 2441a  229.29c 63.12c
3 %0OM 5.54a 0.13b  17.91b 1.15b 139.40b 22.85a 335.76b  105.28b
4 %0OM 5.63a 0.18b  22.99a 1.43a 214.47a 39.89a 491.85a 191.40a
F_test kk sk *k sk sk sk sk sk
CV.(%) 14.75 8.91 8.86 4.99 10.87 15.69 23.73 11.91

'Means within the same column followed by different letters showed significantly different treatments by the DMRT test

** = significant at P < 0.01

Table 4. Effects of soil organic matter levels on soil organic matter and organic carbon fractions

TOC' Fractions (g kg™)
Treatment p ] ] ] ]

(gkg) F1 F2 F3 F4
Control 10.61d 2.09d 2.06c 0.69b 5.77a
2 %0OM 13.68c 4.52¢ 2.97bc 1.37ab 4.82ab
3 %0OM 16.59b 7.03b 3.36ab 1.32ab 4.88ab
4 %OM 18.45a 9.09a 4.25a 2.04a 3.07b
F-test . . . sk x
C.V.(%) 8.08 10.74 6.65 10.59 8.95

'Means within the same column followed by different letters showed significantly different treatments by the DMRT test
** = significant at P < 0.01

F1 = very labile; F2 = lablie; F3 = less labile; F4 = recalcitrant

Figure 1. Effects of soil organic matter levels on growth of stem (a) and root (b) of sweet corn (8 week old)
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Table 5. Effects of soil organic matter levels on sweet corn biomass (g/pot)

Leaf (g/pot) Root (g/pot) Stem (g/pot) Total (g/pot)

Treatment ] ] p p ] ; ; ;

Fresh Dry Fresh Dry Fresh Dry Fresh Dry
Control 2358b  3.07b 10.42b 0.76b 19.07b 1.14b 53.07b 4.97b
2% OM 90.28a  15.85a 64.70a 7.84a 152.69a 17.27a 307.67a  40.96a
3% OM 106.53a 18.37a 58.91a 5.90a 171.27a  18.76a 336.70a  43.00a
4% OM 104.79a 18.12a 57.94a 5.92a 166.47a  16.68a 329.21a  40.73a
F_test kok kk skk kk kk kk kk kk
C.V.(%) 10.32 10.83 1110  13.48 11.89 12.85 10.95 11.54

"Means within the same column followed by different letters showed significantly different treatments by the DMRT test

** = significant at P < 0.01
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Figure 2. Effects of organic matter levels on plant height (a) stem diameter (b) and leaf number (c) of sweet
corn at 4-, 6- and 8- week old

Different letters showed significantly different treatments by the DMRT test
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Figure 3. Effects of soil organic matter levels on nitrogen (a), phosphorus (b) potassium (c), calcium (d) and
magnesium (e) concentration in sweet corn

Different letters showed significantly different treatments by the DMRT test, "™ Not significant
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Figure 4. Effects of soil organic matter levels on nitrogen (a), phosphorus (b) potassium (c), calcium (d) and
magnesium (e) uptake of sweet corn

Different letters showed significantly different treatments by the DMRT test
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