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Effect of Band Spotty Fertilization on Yields and Nutrient Utilization of
Garlic(Allium sativum L.) in Plastic Film Mulching Cultivation

Chang-Hyu Yang’, Chul-Hyun Yoo, Bok-woo Shin, Jae-Duk Kim and Seung-Won Kang'

Honam Agricultural Research Institute, NICS, RDA, lksan 570-080, Korea
'National Institute of Crop Science, RDA, Suwon 441-857, Korea

To establish law-put fertilization technique and increase of fertilization efficiency during cultivation of vinyl
mulching for plant, the improvement of soil properties, nutrition efficiency and yields by band spotty
tertilization(BSF) using band spotty applicator was carried out at garlic(Allium sativum 1.) field in Honam
Agricultural Research Institute from 2001 to 2002 for 2 years. The value of pH and the content of total
nitrogen, organic matter, exchangeable potassium and calcium of soil after experiment were increased but
the content of available phosphate was decreased than soil before experiment. Uptake amounts of nitrogen
fertilized by plants were more than in BSF plots(89~111 kg ha™) compared to in CF(conventional
fertilization) plot (76 kg ha) and nitrogen use efficiency were high in BSF plots(42.9~58.2%) compared to
in CF plot(34.9%). Also Uptake amounts of potassium fertilized by plants were more than in BSF
plots(34~58 kg ha™) compared to in CF plot(33 kg ha™) and potassium use efficiency were high in BSF
plots(21.6~41.2%) compared to in CF plot(19.4%).

Residual amount of nitrogen fertilized on soil were more than in BSF plots(38~54 kg ha™) compared to in CF
plot(22 kg ha™) while loss amount of nitrogen fertilized on soil were less than in BSF plots(32~53 kg ha™)
compared to in CF plot(120 kg ha™). Also Residual amount of potassium fertilized on soil were more than
in 100% BSF plot(109 kg ha™) compared to in CF plot(72 kg ha™) while loss amount of nitrogen fertilized
on soil were less than in BSF plots(14~38 kg ha™) compared to in CF plot(113 kg ha™). The BSF plots were
increased plant height, leaf number, leaf sheath diameter, bulb diameter and height compared to CF plot.
The total yields of garlic were more increased 14~19% because of high large bulb rate, commercial yields
in 70, 100% BSF plots compared to in CF plot(102.9 Mg ha™). It was found that 70% band spotty
fertilization was more effective as fertilization method to reduce both environmental pollution and
chemical nitrogen fertilizer in plastic film mulching cultivation.

Key words : Garlic, Band spotty fertilization, Nutrient utilization, Yield
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Table 1. Physico-chemical propertiesof the soil befor e experiment.
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Table 2. Chemical propertiesof soil after experiment.

g H oM Av. PO T-N
Treatments p 5 K Ca Mg
15 gkg" mgkg" = e (o010 — gkg"
Control 6.6 10.0 299 0.88 49 14 0.50
100%BSF 6.5 99 318 0.80 48 12 054
70%BSF 6.5 9.3 262 097 52 13 0.52
50%BSF 64 9.7 274 0.80 48 12 051
Non Fertilization 6.4 9.6 272 050 49 13 044

" Control : Conventiondl Fertilization BSF : Band Spotty Fertilization
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Fig. 1. N use efficiency and uptake amount of N fertilized with
fertilization methods.
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Fig. 2. K useefficiency and uptake amount of K fertilized with
fertilization methods.
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Fig. 3. Amount of residual and loss N fertilized with
fertilization methods.

Table 3. Growth characteristics of galic with fertilization methods.
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Fig. 4. Amount of residual and loss K fertilized with
fertilization methods.

s Plant Number Leaf sheath Bulb Bulb Bulb shape
Treatments . . . . . +
height of |eaf diameter diameter height index
cm ea mm cm
Control 59 5.7 1115 56 49 114
100%BSF 67 6.0 12.85 6.2 5.6 111
70%BSF 64 59 13.00 5.6 5.6 1.00
50%BSF 62 59 15.05 6.1 5.6 1.09
Non Fertilization 4 57 1175 48 41 117

" Control : Conventiona Fertilization BSF : Band Spotty Fertilization
* Bulb shapeindex : bulb diameter/bulb height
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Table4. Characterigticsof bulb at harvest garlic with fertilization methods.

T : Distribution of bulb size Ratio of
reaments EL L M S large buly’
% %
Control 152 334 244 270 486
100%BSF 184 453 196 167 637
T0%BSF 147 403 191 259 55.0
50%BSF 134 37 254 265 481
Non Fertilization 35 185 240 541 220

" Control : Conventional Fertilization BSF : Band Spotty Fertilization

* Distribution of bulb size: EL -Extralarge(morethan 60 mm), L -Large(50~60 mm), M -Medium(40~50 mm), S-Small(lessthan 40 mm)

$ Ratio of large bulb: bulb size more than 50 mm
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Fig. 5. Yidd potential of garlic with fertilization methods.
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