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Chemical, biological and accumulation of humic acid
in cassava-green manure crop cultivation
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ABSTRACT: Accumulation of humic in cassava-green manure crop cultivation project was designed in RCBD
with four treatments and three replications. The treatments consisted of T1= control (plowing weed), and three le-
gume crops, including T2=Vigna unguiculata Walp., T3= Canavalia ensiformis (L.) DC., and T4=Crotalaria juncea
(L.).This study was set up during October, 2009- September,2011 at Land Development Department Regional Office
5, Khon Kaen. The experiment indicated that the three legume crop incorporation treatments can increase microbial
biomass carbon and nitrogen but the control treatment does not show the effect on two properties in soil during the
growing season. Moreover, the stable pool, the amounts of humic acid were not significant in all treatments. Results
were shown that there was labile pool effect on pH and CEC, especially at 2 -4 months of cassava. This indicated
the appropriate time for fertilizer application on cassava.

Keywords: humic acid, soil organic matter, Vigna unguiculata Walp., Canavalia ensiformis (L.) DC.,
Crotalaria juncea (L.), cassava
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Table 1 Fresh weight, Dry weight and nutrient concentration in Weed and three legume crops

Treatments fresh weight  dry weight total N (%) OC(%) total P (%) total K(%) C/N ratio
(kg.rai'w) (kg.rai'ﬂ)
Weed 2,159 716 1.36° 64.08 0.13 0.78 47"
Vigna unguiculata Walp 3,093 981 2.05" 51.40 0.16 0.92 25°
Canavalia ensiformis 2,479 767 2.1 56.22 0.14 0.78 31°
(L)DC
Crotalaria juncea (L.) 2,666 806 2.18" 56.18 0.14 0.45 25°
F-test ns ns * ns ns ns *
26.78 36.97 21.57 16.83 32.85 42.87 29.39

CV (%)

* = significantat P< 0.5 ns = not significant

Means within each column followed by the same letters are not significantly different at < 0.5
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Table 2 Changing of soil pH and cation exchangecapacity
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Soil pH CEC (meqg/100 g soil)
Treatments Weed Vigna Canavalia Crotalaria Weed Vigna Canavalia Crotalaria
unguiculata unguiculata
Walp ensiformis  juncea (L.) Walp ensiformis  juncea (L.)
(L) DC (L)DC
Before 4.60° 483" 4.47 4.50% 2.72° 2.69° 2.45% 2.65°
2months  4.71° 4.49° 4.84 468" 3.48° 4.24° 2.71° 3.20°
4months  4.97° 456" 4.97 5.00" 177" 963" 9.38" 8.76"
6 months  4.30° 4.32° 4.30 4.12° 1.81° 1.81° 1.95° 1.84°
8 months  4.70° 4.40° 4.65 4.50%° 1.86° 1.85° 1.91° 1.86°
10 months ~ 4.27° 4.30° 4.30 4.12° 1.80° 1.81° 1.93° 1.84°
F-tost . . ns . . . . .
CV (%) 3.89 4.26 9.98 6.22 46.37 2767 14.29 28.95

* = significantat P < 0.5

ns = not significant

Means within each column followed by the same letters are not significantly different at < 0.5
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Table 3 Changing of microbial biomass carbon in soil and microbial biomass nitrogen in soil

Biomass-C (ug/gsoilDW)

Biomass-N (ug/gsoilDW)

Treatments Weed Vigna Canavalia Crotalaria Weed Vigna Canavalia Crotalaria
unguiculata unguiculata
Walp ensiformis  juncea (L.) Walp ensiformis  juncea (L.)
(L) DC (L) DC
Before 15.51° 28.21° 42.68" 52.29" 9.82° 17.49° 9.90° 11.91°
2 months  28.75" 36.17° 6.77° 18.98" 13.69°  17.55° 8.99° 8.58°
4months  24.25° 32.17° 6.77° 16.73° 12.19°  15.05° 8.99° 8.08°
6 months  26.49™ 52.19" 43.71" 54.84" 32.40"  37.70° 26.49" 30.86"
8 months  29.24" 55.69" 45.96" 60.09" 3465  39.95° 27.99" 32.61"
10 months ~ 29.74" 54.69" 47.71" 61.34" 3540"  42.20° 29.49" 34.61"
F_test * * * * * * * *
CV (%) 9.86 19.78 17.09 32.25 12.73 8.09 16.95 15.37

* = significant at P < 0.5

Means within each column followed by the same letters are not significantly different at < 0.5
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Treatments

Mineral-N (ug/gsoilDW)

Weed Vigna unguiculata Walp Canavalia ensiformis (L.) DC Crotalaria juncea (L.)

Before 9.03° 11.51° 7.35° 5.03°

2 months 5.97° 5.79° 2.93° 6.53°

4 months 27.98" 27.54" 25.43" 28.53"

6 months 13.58° 15.09° 15.26° 14.65°

8 months 7.72° 7.54° 4.93% 8.53°

10 months 7.22° 6.54° 3.68° 7.53%°

F-test * * * *

CV (%) 28.42 26.14 32.77 23.23

* = significant at P < 0.5

Means within each column followed by the same letters are not significantly different at < 0.5
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Table 5 Humic acid content in soil and E4/E6 ratio
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Before After
Treatments humic acid E4/EG ratio humic acid E4/EG6 ratio

Weed 0.08 3.92 0.10 4.35

Vigna unguiculata Walp 0.12 3.94 0.12 3.25
Canavalia ensiformis (L.)DC 0.05 4.26 0.15 3.43
Crotalaria juncea (L.) 0.09 3.48 0.12 3.02
F-test ns ns ns ns

CV (%) 42.86 16.68 82.31 29.32

ns, not significant different
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