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Abstract; This field study was conducted to investigate the effect of humic acid on microbial and the activities of three
enzymes in the soil where gingers ( Zingiber officinale Rose) were grown. Soil was subjected to four fertilizer regimes:
control, humic acid only (19.6g/m’) , inorganic nutrient (45.0 g N/m’, 15.0 g P,0,/m’, and 60.0 g K,0/m’), and
humic acid compound (45.0 g N/m’, 15.0 g P,0,/m’, 60.0 g K,0/m’ and 19. 6g humic acid/m’). Microbial carbon
level was greater during the early experimental period, but lower during the late experimental period in humic acid only
versus the control and in humic acid compound versus nutrient treatment. Urease activity level was lower during the early
experimental period, but greater during the late experimental period in humic acid only versus the control and in humic acid
compound versus nutrient treatment. When data were averaged over the entire experimental period, humic acid only treated
soil exhibited a 17.3% higher active microbial carbon level, 11.4% higher acid phosphatase activity, and 10.6% lower
invertase activity. than the control. Soil treated with the humic acid compound had 18.6% higher active microbial carbon
level, 10.1% higher acid phosphatase activity and 7. 6% higher invertase activity than inorganic nutrient treatment, when

data were averaged over the entire experimental period.
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Table 1 Effects of humic acid on soil active microbial ( mg/kg)
&R 5 KB Days after sowing(d)

P A R (C mg/100g)
Microbial carbon
= O S
| | |

[
I

(=]

BT SRR X S B AR

Fig.1 Effects of humic acid on soil microbial carbon

Kb 3 Treatment

80 100 120 140 160 -4 Average
T1 18.17 £0.77¢ 19.64 +1.03¢ 29.90 +1.26¢ 20.84 +0.89d 18.70 £1.02¢ 21.45
T2 20.53 +0.69a 21.74 £0.49a 36.84 +1.00a 26.04 +1.23a 20.68 +0.75a 25.17
T3 15.61 +0.51d 16.28 +0.67d 27.42 +0.77d 23.40 +1.27¢ 19.92 +0.22ab 20.53
T4 19.79 +0.76ab 20.60 +0.96b 35.80 +1.50ab 25.08 +0.79ab 20.46 +0.86a 24.35

BESE /N PR ZFRRTE 0. 05 /K L2 831, T Different small letters Means significantly different at P =0. 05 ,same as below
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Fig.3 Effects of humic acid on soil urease activity
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Fig.2 Effects of humic acid on soil invertase activity
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Table 2 Effects of humic acid on soil acid phosphatase activity(P, 05 mg/(100g:2h) )
&5 KB Days after sowing(d)

75 95 115 135 155 F-14 Average
T1 1.98 +0.04d 3.92 +0.20d 6.46 £0.19cd 6.72 £0.23d 5.93 +£0.18¢ 5.00
T2 2.71 £0.13¢ 4.77 £0.21c 6.67 +0.28¢ 7.66 £0.17bc 6.04 £0.17be 5.57
T3 3.11 £0.12b 5.04 £0.17b 7.09 £0.19b 7.85 +£0.35b 6.23 £0.26b 5.86
T4 3.69 £0.18a 5.69 £0.19a 7.90 £0.20a 8.33 £0.29a 6.66 £0.19a 6.45
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