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ABSTRACT This experiment was conducted to evaluate the effect of slow-release fertilizer on warm type garlic
cultivation in the Southwestern region of Korea. The slow-release fertilizers used were UF(Urea-Formaldehydes)70,
100, 130, CDU(Crotonylidene Diurea)100, and IBDU(Isobuty- lidene Diurea)100. The slow-release fertilizer treatment
slightly increased plant height, leaf sheath diameter, and leaf number compare with conventional fertilizer treatment.
Also, large bulb rate, nitrogen and pyruvic acid contents of garlic in slow-release fertilizer plot were higher than other
treatments. Application of slow-release fertilizer increased the commercial yields.
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Table 1. Chemical properties of the topsoil before and after experiment.

RN pH OM T-N Av.P Ex. cations (me/100g)
Division Treatment a:5) (%) %) (ppm) Ca Mg K
Before exp. - 6.9 2.8 1.0 161 6.9 1.3 0.7
After exp. UF* 70 6.9 3.5 1.3 212 6.8 1.4 0.8

UF 100 6.8 3.2 1.2 203 6.3 14 0.8
CDUY 100 6.5 2.6 1.2 242 6.5 1.3 0.8
IBDU* 100 6.7 3.0 1.0 202 5.8 1.4 0.7
UF 130 6.8 3.0 1.1 198 5.5 1.2 0.9
Without N. 6.8 2.9 1.0 158 5.4 1.1 0.8
Conventional fert. 6.9 3.2 1.1 161 6.4 1.2 0.9

*Urea-Formaldehydes, *Crotonylidene Diurea,

*Isobutylidene Diurea.

Table 2. Growth characteristics of garlic plant in different levels of slow-release fertilizer.

Fertilizer Plant height Leaf sheath length Leaf sheath diameter No. of leaves
(cm) (cm) (cm)
UF 70 93 ab* 40 1.77 be 7.9
UF 100 94 a 41 1.75 be 7.5
CDU 100 90 be 39 1.88 a 8.0
IBDU 100 94 a 42 1.85 ab 7.7
UF 130 95 a 42 1.75 be 7.5
Without N. 83 d 39 144 d 8.0
Conventional fert. 88 ¢ 38 1.67 ¢ 7.2

*Mean separation within columns by Duncan’s multiple range test at P=10.05.

KOR. J. HORT. SCI. & TECHNOL. 19(4), DECEMBER 2001



Table 3. Chlorophyll content of garlic leaves in different levels of slow-release fertilizer.

Chlorophyll content (mg/gfw)

S Dec. 1999 Jan. 2000 Feb. Mar. Apr. May.
UF 70 0.623 0.416 bc’ 0353 b 0392 0.819 ¢ 0.414 be
UF 100 0.565 0.505 a 0.381 ab 0.413 0.860 bc 0.418 be
CDU 100 0.647 0.430 be 0371 ab 0.366 0.853 be 0.424 b
IBDU 100 0.625 0.472 ab 0374 ab 0372 0.822 ¢ 0.412 be
UF 130 0.658 0.466 b 0.375 ab 0362 0.957 ab 0.415 be
Without N. 0.623 0.409 ¢ 0.413 a 0.408 0.950 ab 0392 ¢
Conventional fert. 0.713 0.451 b 0369 ab 0.386 1.000 a 0.460 a

“Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Fig. 1. Comparisons of accumulative leaf length in the leaf

order by different levels of slow-release fertilizer.
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Fig. 3. Comparisons of plant fresh weight at harvesting time
by different levels of slow-release fertilizer.
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Fig. 2. Comparisons of accumulative leaf width in the leaf
order by different levels of slow-release fertilizer.
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different levels of slow-release fertilizer.
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Table 4. Yield and bulb characteristics of garlic in different levels of slow-release fertilizer.

Fertilizer Distribution of bulb size” (%) Percentagg of  Bulb diameter  Bulb height Bulb weight Yield

EL i M g large bulb’ (%) (cm) (cm) (g/bulb) (kg/10a)
UF 70 2.6 340 435 19.4 36.6 ¢ 4.61 3.38 33.8 be 1,243 b
UF 100 15 29.3 53.6 15.5 30.8 e 4.63 3.35 322 ¢ 1,260 b
CDU 100 6.2 395 42.0 12.0 459 a 4.74 3.35 348 a 1,353 a
IBDU 100 5.0 37.4 43.9 13.8 424 b 4.58 3.48 34.6 ab 1,296 b
UF 130 219 30.5 48.0 18.5 33.4 d 4.52 3.41 32.6 ¢ 1,264 b
Without N. 0.0 9.4 52.7 379 94 f 4.23 3.46 275 d 1,046 ¢
Conventional fert. 2.7 32.4 50.3 14.5 35.0 cd 4.60 3.42 33.3 be 1,279 'b

“Distribution of bulb size: EL —Extra large (more than 6 cm), L —Large (5-6 c¢cm), M—-Medium (4-5 c¢m), S - Small (less than 4 cm)

*The ratio of bulbs showing diameter more than 5 c¢m to total bulbs.

*Mean separation within columns by Duncan’s multiple range test at P=0.05.
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different levels of slow-release fertilizer.

%/ KOR. J. HORT. SCI. & TECHNOL. 19(4), DECEMBER 2001

1962), 5% vl 29|

Alg-o 2

o} alliing] ke F719US
g vlge] Aol ks

(1988)2] ®9} AL

z‘w\loﬂc =go] ]

s, S oy

dAE ks Al 3

AW} 534l 299 4-6om © 22 F249] 2m
SAR0M QR Be Ao

WA A3 st

Jo1 Al A
4 vzl ASHAE Pl %’4811 AN

Ao AztErh ol fEA4Ho

50| PIRES F7MIZThe Chang 5
A0 R HFA MRS Algo] nhso] F4
31—% Aoz AzZdd). g4, ¢84 Hge

of o3 BE JEE FFIE AL

Tl #39| Fu| o] AztE Q) ¢EA
o] 10a% 3.5A|70] A9%%= o vla) #ayol
FH) 2] Azhe] F7tHo] 11AIZe] B2 4.6
24%9] AM| =¥ S 7P Aow ¢
A 4 T F71¢ tBo] Aol 3

Ju

ol tA] fHashe A Yo HFHRe APAMTIE F

I
o} 10.9% =%k, ¢

74—]7_5]}\ DJ j_}

LIk 1%0 10a% 3.547t¢] A]

a)Htt 5% ?"EI"iD}

& FuT 2 $34 H|E AlH| T



AZE2H

Agricultural Research Institute. 1988. Methods for chemical analysis
of soil and plant. RDA. MOAF.

Allen, S.E. and D.A. Mays. 1971. Sulfur coated fertilizers for
controlled release: Agronomic evaluation J. Agr. Food Chem.
19:809-812.

Chang, K.W,, J.Y. Hwang, and L.S. Woo. 1988. A study of sulfur
nutrition on the flavour components of garlic (4llium sativum
L.). J. Kor. Soc. Soil. Fert. 21:183-193.

Choi, Y.M,, J.N. Lee, J.T. Lee, G.O. Cho, and W.B. Kim. 2000.
Yield and storability of onion (Allium cepa L.) according to
application of controlled-release fertilizer in alpine area. J. Kor.
Soc. Hort. Sci. 41:499-502.

Freemanm, G.G. and Mossadeghi, N.J. 1971. Influence of sulfate
nutrient on the flavour components of garlic (Allium sativum L.)
and onion (4. vineall). J. Sci. Food. Agric. 22:330-334.

Hamamodo, M. 1966. Isobutylendine diurea as a slow acting
nitrogen fertilizers and the studies in this field in Japan. The
Mirsubishi Chem. Ind. Ltd.

Hong, J.U. and Y.J. Lee. 1971. The experiment on effect of sulfur
coated urea in rice (Oriza sativa L.). The Res. Rep. of PER.,
RDA, Suweon, Korea. p.1077-1083.

Kim, MK. and Y.H. Lee. 1968. Effect of slow releasing and acetic
acid restrainer in direct sowing cultivation of dry paddy field.
The Res. Rep. of PER., RDA, Suweon, Korea. p.27-49.

Kim, MK. and Y.H. Lee. 1969. The experiment on development of
slow-release urea fertilizer suitable for paddy rice. The Res.
Rep. of PER., RDA, Suweon, Korea. p.7-23.

Kim, WI., JK. Suh, P.Y. Kim, and M.J. Lee. 1994. Development

of additional fertilization method under mulching cultivation on
onion. Annual Rpt. of KNRDA. p.759-774.

Lant, O.R. 1971. Controlled release fertilizers, achievements and
potential. J. Agr. Food Chem. 19:797-800.

Lee, E.T., LH. Choi, Y.B. Oh, J.K. Kim, and B.S. Kwoun. 1996.
Cultivating and marketing status of onion in Southwestern
region of Korea. RDA. J. Agri. Sci. 38:454-461.

Lim, D.K., Y.K. Chung, D.H. Choi, and K.D. Woo. 1995. Effect of
controlled release compound fertilizer on red pepper in plastic
film mulched soil. RDA. J. Agri. Sci. 37:220-225.

MacKinney, G. 1941. Absorption of light by chlorophyll solution.
J. of Bio. Chem. 144:315-323.

Park, C.S., Y.D. Park, S.K. Kwoun, and J.R. Park. 1967. Effect of
slow releasing and acetic acid restrainer in direct sowing culti-
vation of dry paddy field. The Res. Rep. of PER., RDA,
Suweon, Korea. p.84-96.

Park, K.B. 1993. Influence of coated complex fertilizer application
on growth and grain quality of paddy rice. J. Kor. Soc. Soil
Fert. 26:72-77.

Schwimmer, S. and D.G. Guadagni. 1962. Relation between olfac-
tory threshold concentration and pyruvic acid content of onion
juice. J. Food. Sci. 27:94.

Seong, K.S., B.J. Kim, and J.S. Shin. 1991. Development of slow-
release compound fertilizer used urea-resin for upland crop. II.
Effect of slow-release compound fertilizer on chinese cabbage.
J. Kor. Soc. Soil Sci. Fert. 24:50-54.

Wada, G., R.C. Aragones, and H. Ando. 1991. Effect of slow
release fertilizer (Meister) on the nitrogen uptake and yield of
the plant in the tropics. Japan J. Crop. Sci. 60:101-106.

KOR. J. HORT. SCI. & TECHNOL. 19(4), DECEMBER 2001



