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Research of garlic bulbs production by reducing of chemical fertilizers
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ABSTRACT: In current, the low price of import garlic from aboard had affected to Thai garlic which
high selling prices. The increasing of using fertilizer and chemicals were the main cause of high selling
prices of garlic. The outbreak of disease and insect had affected to low shelf life of garlic bulbs, which
was low price and shortage of garlic bulbs. The objective was to study the garlic bulbs production by
reducing of chemical fertilizers. The experiment design was arranged in a randomized complete block
(RCB) with three replications. There were 3 treatments, comprising: T1 applied chemical fertilizers
(control), applied chemical fertilizer combined with organic fertilizer (T2) and applied organic fertilizers
(T3). This research was participatory with farmers at Ban Hong and Chiang Dao. Result showed that the
trunk diameter of garlic on chemical fertilizer treatments was 7.94 mm/plant which higher than chemical
fertilizer combined with organic fertilizer and organic fertilizers apply as 7.37 and 7.15 mm/plant,
respectively. The fresh weight of garlic yields in Ban Hong was 2.02 t/rai by chemical fertilizer apply.
For chemical fertilizer combined with organic fertilizers and only organic fertilizer using were yielded
1.85 and 1.75 t/rai, respectively. In Chiang Dao experiment, it was found that the garlic fresh weight
was highest as 2.97 t/rai by organic fertilizer apply. The garlic yield by chemical fertilizer treatment was
lowest because raining into the season had effected to appear of leaf blight or purple blotch disease. All
treatments were non differ which weight decreased as 50-61 percent. Moreover, the nutritional value
of garlic extracts which grown by organic fertilizer apply was highest such as diallyl disulfide, diallyl
trisulfide and fatty acids.
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Table 1 Average diameter of garlic trunk at 60 days after planting

Treatments Average diameter of garlic trunk per plant (mm)

BanHong BanHong BanHong Chiang Dao Chiang Dao  Chiang Dao  Average

Plot 1 Plot 2 Plot 3 Plot 1 Plot 2 Plot 3
T 10.42° 10.17° 7.83° 7.31° 6.14° 5.79° 7.94°
T2 10.48° 7.64° 7.83° 6.65% 5.91° 5.71° 7.37°
T3 9.22° 7.97° 7.00° 6.11° 6.47° 6.13° 7.15°
F-Test * > * * ns ns >
%CV 15.34 14.50 15.39 20.89 26.34 17.60 19.36

ns = not significant; *, **significantly different at 0.05 and 0.01 probability, respectively; means with different lowercase letters
within a column indicate a significant difference according to LSD All-Pairwise Comparisons Test at P < 0.05 and 0.01

T1 = applied chemical fertilizers; T2 = applied chemical fertilizer combined with organic fertilizer; T3 = applied organic fertilizers
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Table 2 Fresh weight of garlic in 3 treatments

Treatments Fresh weight of garlic (t/rai)

Ban Hong Chiang Dao
T1 2.02° 2.51°
T2 1.85" 2.76°
T3 1.75° 2.97°
F-Test * ns
%CV 1.84 8.89

ns = not significant; *, **significantly different at 0.05 and 0.01 probability, respectively; means with different lowercase letters

within a column indicate a significant difference according to LSD All-Pairwise Comparisons at P < 0.05 and 0.01

T1 = applied chemical fertilizers; T2 = applied chemical fertilizer combined with organic fertilizer; T3 = applied organic fertilizers
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Figure 1 Experiment plot of garlic in 3 treatments at Ban Hong (left) and Chiang Dao (right)
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Table 3 Weight loss of garlic yields at 4 months after harvesting

Treatments Weight loss of garlic (%)
Ban Hong Chiang Dao

T1 61.20° 60.97°
T2 60.80° 55.43°
T3 61.32° 50.35"
Average 61.11 55.58
F-Test ns ns
%CV 0.91 16.95

ns = not significant; *, **significantly different at 0.05 and 0.01 probability, respectively; means with different lowercase
letters within a column indicate a significant difference according to LSD All-Pairwise Comparisons at P <0.05 and
0.01

T1 = applied chemical fertilizers; T2 = applied chemical fertilizer combined with organic fertilizer; T3 = applied

organic fertilizers
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Table 4 Morphological of garlic bulb in 3 treatments

Plot experiment/ Treatment Bulb diameter Bulb weight ~ Clove number  Shell layer number

(cm/bulb) (g/bulb) (clove/bulb) (shell/bulb)
Ban Hong
T 3.66° 12.27° 12.40% 6.06°
T2 3.48° 10.13° 10.40° 5.80°
T3 3.09° 8.73° 12.66° 4.60°
F-Test * i ns *
%CV 8.55 24,05 23.85 16.28
Chiang Dao
T 3.67° 14.33° 16.60° 4.26°
T2 3.53% 13.47° 17.80° 5.13°
T3 3.31° 13.07° 16.66° 5.53°
F-Test * ns ns *
%CV 8.96 14.82 16.55 15.54

ns = not significant; *, **significantly different at 0.05 and 0.01 probability, respectively; means with different lowercase
letters within a column indicate a significant difference according to LSD All-Pairwise Comparisons at P < 0.05 and
0.01

T1 = applied chemical fertilizers; T2 = applied chemical fertilizer combined with organic fertilizer; T3 = applied

organic fertilizers

&.T1 G.T3

DM E.T2 F.T3

Figure 2 Morphological of garlic cloves in 3 treatments at Ban Hong (A-C) and Chiang Dao (D-F)
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Table 5 The volume of Diallyl disulfide, Diallyl trisulfide, Palmitic acid and Linoleic acid in garlic

extracts
Treatments Diallyl disulfide Diallyl trisulfide Palmitic acid Linoleic acid
(ug/ 100 g of fresh (ug/ 100 g of fresh  (g/ 100 g of fresh (g/ 100 g of fresh
garlic) garlic) garlic) garlic)
T1 953.8 £ 30.8 782.8 £23.6 304.2 2534
T2 1632.9 + 33.8 1282.6 £ 24.5 318.9 268.7
T3 2338.8 £32.8 15775+ 25.6 368.8 304.3
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