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Effect of the Concentration of Humic Acid on Growth and Yield of
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ABSTRACT: The purpose of this study was to investigate the effect of humic acid on the germination, the
growth and the yield of hot pepper when treated with organic hot pepper seedlings and growing season,
The germination rate of 0,05% and 0,1% humic acid was higher than that of untreated, but the germination
rates of 0,4% and 1,0% humic acid were 90,0% and 86.7%, respectively, compared with the control treatment
(96.7%). At 30 days after transplanting, hot pepper treated with low (0.05%) or high (1,0%) concentration
of humic acid decreased the growth of hot pepper seedlings, whereas 0,2% humic acid treatment significantly
increased a average height (97,6 cm), leaf number (84.7) and fresh weight (128.1 g plant ") of hot pepper.
After 60 days of treatment with humic acid, the height of hot pepper was significantly longer in 0, 2%
humic acid, The mean green fruit number of 0,2%, 0,1% and 0,05% humic acid were not significantly different
among the treatments, but the mean green pepper number of 0.4% and 1,0% humic acid treatments were
the higher with 35,2% and 29.1%, respectively than other treatments, However, the fresh weight of green
pepper was found to be 111.5 g plan‘f1 more heavier than the untreated in 0,2% humic acid, The total
(5.8 kg plant ') and average (1.4 kg plant ') fresh weight of pepper were higher than that of untreated
control, except for the 1,0% humic acid treatment after 60 days of soil irrigation, The total weight of hot

pepper treated with 0,2% and 0,1% humic acid treatment was 9.3 kg plan{1 and 8.6 kg plan‘{l respectively,

which were heavier than the other treatments, The effect of humic acid concentrations on soil microbial
populations, pH and EC was investigated, The soil bacterial population density of 0,2% humic acid treatment
was 3.5 times higher than that of untreated control soil, As the concentration of humic acid increased

from 0,05% to 1.0%, pH and EC of hot pepper grown soil also increased,
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Table 1. pH and EC of dilluted humic acid solution

Concentration of

humic acid (%) PH ES{misym)
100 5.15%0.01 240.210.12

1 5.38%0.02 4.9410.22

0.4 5.44%0.02 3.48+0.12

0.2 5.49%0.02 2.9510.15

0.1 5.60%0.01 2.87£0.22

0.05 5.92%0.02 2.75+0.12

Data are expressed as mean®SD of triplicate experiments,
Means in the same column with different letters are

significantly different (p<0.05).
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Percentage of hot pepper Seed germination (%)

Control 0.05 0.1 0.2 0.4 1

Concentration of humic acid (%)

0.1% humic acid

1% humic acid

Fig. 1. Effect of humic acid on the hot pepper seed germination on farm condition. Data are expressed as mean+SD

of triplicate experiments. Means in the same column with different letters are significantly different (;<0.05).
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Table 2. Effect of humic acid on the growth of hot pepper seedling at 70 days after seedling in the nurseling

pot
Concentration of Growth of hot pepper (Aver. 10" plant)

humic acid (%) Height(cm) Leaf (number) Fresh weight (g)

1 43,8029 © 55.33%4.5 © 87.0445.5 ¢

0.4 48.60+3.1° 57.33+3.3 106.8246.2 ©

0.2 56.40%2.4 ° 91.00%3.1° 128.11+£3.9 ©

0.1 57.60%1.5 * 84.67+2.9 " 117.4246.2 °

0.05 30.2542.7 ° 47.33+4.2 ¢ 71.97+4.6 °

Control 37.13+3.1 ¢ 50.00+3.6 ¢ 82.06+3.4 ¢

Data are expressed as meantSD of triplicate experiments, Means in the same column with different letters are significantly

different (p<0.05).
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Table 3. Improving fruit quality of hot pepper treated with humic acid at 30 days after transplanting in Seosan
in 2016

Concentration of e e ey Green pepper

humic acid (%, v/v) Thickness(mm) Weight(g)
1.0 61,7 15a 35.3¢
0.4 63.3cd 17a 38.5bc
0.2 80.0a 17a 50.3a
0.1 68.7hcd 17a 42.8b
0.05 69, 7bc 15a 39.7bc
Control 59.3d 9b 28.0d

1)Data are expressed as mean®SD of triplicate experiments, Means in the same column with different letters are

significantly different (p<0.05).

Table 4. Effect of soil drenching of humic acid on the height and yield of organically cultivated hot pepper at
60 days after treatment in Seosan.

Hot
Concentration of humic O pepper Green Tran

id (9 Height

26l (5 YY) eight (cm) Number Fresh wt. ()

1.0 81,8457 ¢ 7 29.1£3.8 ° 139.7+3.8 ¢

0.4 89 5+3.1° 35.9+3.4 ° 149 5+3.4 °

0.2 105.842.9 * 26,6125 ° 203.5+2.5 °

0.1 93.142.6 ° 262429 ° 182.1£2.9 "

0.05 89 5+3.1 ¢ 259434 ¢ 152,545 4 ¢

Control 86.9+8.2 ¢ 17.7+3.6 ¢ 92.0£3.6 °

1)Data are expressed as meantSD of triplicate experiments, Means in the same column with different letters are significantly
different (p<0,05).
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Fig. 2. Comparison of total and average ( Avr.) fresh weight of red pepper treated with humic acid in organically

cultivated hot pepper in Seosan in 2016. Data are expressed as mean+SD of triplicate experiments. Means in
the same column with different letters are significantly different (z<0.05).

718443}, 25(1), 2017



74 d2d, A7l 4871, #Es, e2d 18+

Table 5. Effect of soil drenching of humic acid on the EC and pH of organically cultivated hot pepper field
at 60 days in Seosan

Soil of hot pepper field

Concentration of humic acid (%, v/v)

pH EC(dS m™)

1 5.6£0.03 2.84+0.4 °
0.4 5.5+0.02 ° 2.56£0.6 °
0.2 5.940.01 ° 2.19+0.7 ¢
0.1 5.0+0.01 ¢ 1.8620.6 ¢
0.05 4.840.02 © 1.3540.4 °
Control 4.740.02 © 0.92405 °

1
)Data are expressed as meantSD of triplicate experiments, Means in the same column with different letters are

significantly different (p<0.05),
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Fig. 3. Effect of soil drenching of humic acid on bacterial population of organically cultivated hot pepper field
at 60 days in Seosan. TSA, tryptic soy agar; NA, nutrient agar; CFU, Colony forming unit on the media. Data
are expressed as mean+SD of triplicate experiments. Means in the same column with different letters are significantly
different (z<0.05).
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