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Effects of a Slow—Release Fertilizer on Onion (Allium cepa L.) Cultivation
in Southwestern Area

Eul Tai Lee, Sang Kyun Cho, Yeon Sang Song* Young Suk Jang, In Hu Choi, and Yong Bee Oh

Mokpo Experiment station, Natl Honam Agr. Exp. Sta. RDA., Muan 534-830, Korea
*corresponding author

ABSTRACT This experiment was conducted to evaluate the effect of slow-release fertilizer application on quality
elevation of onion (4Allium cepa L.) in southwestern area. The slow-release fertilizers used were NIAST (National
Institute of Agricultural Science and Technology) I, I, CDU (Crotonylidene Diurea), UF (Urea-Formaldehydes), and
IBDU (Isobutylidene Diurea) 30, 50. Growth of the onion plant treated with slow-release fertilizer showed better than
the control. However, a rate of infected plant to downy mildew was low as compared with control. Chlorophyll and
total nitrogen contents were high in control, whereas firmness, soluble solid content, number and thickness of scaly
leaves were high in slow-release fertilizer plot. In early maturing onion, total marketable buib yield was higher in
slow-release fertilizer plot than all other fertilizer treatments. Total marketable bulb yield in late maturing onion treated
with slow-release fertilizer was slightly decreased. Decaying loss and the rate of sprouting during storage period
decreased in slow-release fertilizer application. In summary, application of slow-release fertilizer increased marketable
yield, storability after harvest and also reduced labor needs for top dressing.
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Table 1. Methods of fertilizer application for onion cultivation in this experiment.

Amount of applied fertilizer (kg/10a)

Treatment Total Top dressing

(N-PK) Basal Ist 2nd 3rd
NIAST” I 12.0- 4.0- 8.0 200 - - -
NIAST O 12.0- 4.0- 8.0 200 - - -
Meister 17.0-12.0-14.0 141 - - -
0)2]044 12.0-12.0-12.0 200 - - -
UF* 12.0- 8.0-12.0 200 - - -
IBDU"30 15.0- 5.0-10.0 160 - - -
IBDU 50 15.0- 5.0-10.0 160 - - -
Control(N-P-K) 24.0- 7.7-15.5 6.0-7.7-3.87 6.0-0.0-3.87 6.0-0.0-3.87 6.0-0.0-3.87

"National Institute of Agricultural Science and Technology, *Crotonylidene Diurea, *Urea-Formaldehydes, “Isobutylidene Diurea.
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Table 2. Chemical properties of the topsoil before and after experiment.

. . H oM T-N Av. P Ex. cat(cmol - kg™)
Division Cultivars Treatment p R - N
(15  (g-kgh)  (g-kg))  (mg-kg) Ca Mg K
Before exp. - - 7.1 27 1.13 502 8.1 1.60 3.40
Early NIAST [ 7.3 29 1.98 475 7.7 0.90 3.36
maturing N[1.&ST i 7.3 21 2.30 375 8.0 0.98 3.05
. Meister 6.9 21 2.24 465 6.2 0.82 3.91
cultivar
CDU 7.1 24 1.65 538 7.5 0.89 429
UF 6.8 20 1.75 569 6.1 0.71 3.54
IBDU30 6.5 23 2.57 439 5.3 0.87 2.81
IBDU5S0 7.1 26 1.56 426 6.7 0.86 2.93
Control 7.5 20 2.71 450 7.0 0.87 2.77
After ex Mean 7.1 23 2.10 467 6.8 0.86 3.33
P Late NIAST [ 7.4 27 1.88 417 7.5 1.09 2.92
maturing NI{\ST il 7.2 26 2.12 497 7.5 0.76 2.81
R Meister 7.3 23 1.41 629 7.4 0.91 2.97
cultivar
CDU 6.9 31 1.55 678 7.5 0.88 3.05
UF 6.9 26 1.86 473 6.4 0.79 3.29
IBDU30 7.1 21 1.78 449 6.5 0.85 2.28
IBDUS0 7.2 20 1.64 447 6.1 0.82 2.37
Control 7.5 22 1.56 388 6.1 0.81 2.36
Mean 7.2 25 1.73 497 6.9 0.86 2.76

Table 3. Growth characteristics of early maturing ‘Soniku’ onion cultivated in different levels of slow-release fertilizer.

Plant height ~ Lcaf sheath _ Leaf sheath diameter (cm) No. of Bolting rate . ¢ Of

Treatment (cm) height Date of investigation leaves %) infected plant
(cm) 30. Nov. 3. May (%)

NIAST 1 59.8 a* 164 a 0.72 a 143 a 5.6 a 4.8 ab 10.1 ab
NIAST O 60.6 a 16.8 a 0.62 a 137 a 59 a 6.2 ab 70 b
Meister 61.7 a 172 a 0.63 a 123 a 58 a 7.5 ab 77 b
CDU 61.7 a 171 a 0.68 a 1.60 a 59 a 4.1 ab 6.1 b
UF 63.2 a 16.0 a 0.64 a 140 a 55a 9.6 a 49 b
IBDU30 612 a 173 a 0.69 a 146 a 6.0 a 7.0 ab 178 a
IBDU50 62.1 a 17.5 a 0.68 a 1.52 a 59 a 30D 51b
Control 63.8 a 183 a 0.80 a 1.54 a 59 a 7.3 ab 11.8 ab

*Mean separation within columns by Duncan’s multiple range test at P=0.05.

Table 4. Growth characteristics of late maturing ‘Changnyoungdaego’ onion cultivated in different levels of slow-release fertilizer.

Plant height  caf sheath _ Leaf sheath diameter (cm) No. of Bolting rate . ox¢ Of
Treatment (cm) height Date of investigation leaves %) infected plant
(cm) 30. Nov. 3. May (%)
NIAST I 66.9 ab’ 148 a 0.46 a 1.82 a 7.1 ab 03 a 03 a
NIAST I 67.8 ab 14.8 a 053 a 190 a 7.1 ab 19 a 03 a
Meister 65.9 ab 144 a 0.48 a 1.80 a 6.7 b 13 a 39 a
CDU 70.6 ab 147 a 047 a 1.89 a 73 a 0.0 a 14 a
UF 68.7 ab 16.0 a 0.60 a 1.87 a 73 a 0.3 a 0.0 a
IBDU30 70.2 ab 149 a 045 a 192 a 7.1 ab 0.1 a 0.0 a
IBDU50 650 b 13.8 a 044 a 1.78 a 67D 03 a 3.1a
Control 71.8 a 15.1 a 0.52 a 1.83 a 6.7 b 33 a 2.6 a

*Mean separation within columns by Duncan’s multiple range test at P =0.05.
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Fig. 1. Comparisons of chlorophyll contents between early (late) maturing ‘Soniku’ (‘Changnyoung- daego’) onion cultivated in

different levels of slow-release fertilizer. I: NIAST I,

VI Control.

II: NIAST I, II: Meister, IV: CDU, V: UF, VI: IBDU30, VII: IBDUS50,

Table 5. The bulb characteristics of early (late) maturing ‘Soniku’ (‘Changnyoungdaego’) onion in different levels of slow-release

fertilizer.
Early maturing cultivar (Soniku) Late maturing cultivar (Changnyoungdaego)
e ’ Soluble solid No. of Thickness of ’ Soluble solid No. of Thickness of
'reatment Firmness Firmness
(kef @12 mu) c:)nt?rllt scaly leaves scaly leaves (ke/@12 mm) cuont.elln scaly leaves scaly leaves
("Brix) (ea) (mm) ("Brix) (ea) (mm)
NIAST 1 2.49 ab” 4.80 b 7.0 ab 0.69 ab 259 a 7.18 a 8.42 ab 0.38 a
NIAST II 2.50 a 5.82 a 74 a 0.54 ¢ 249 a 745 a 8.33 ab 0.37 a
Meister 2.41 be 472 b 7.0 ab 0.70 a 251 @ 8.04 a 7.64 ab 0.43 a
CDU 252 a 5.11 ab 7.2 ab 0.66 b 253 4 7.58 a 8.20 ab 0.37 a
UF 247 abc 487 b 7.2 ab 0.67 ab 2.65 a 7.69 a 9.10 a 0.38 a
IBDU30 241 © 488 b 7.2 ab 0.69 ab 2.62 a 7.56 a 7.70 ab 043 a
IBDUS0 251 a 450 b 7.1 ab 0.67 ab 250 & 1.57 a 7.16 b 0.47 a
Control 2.42 be 475 b 65 b 052 ¢ 2.83 a 7.43 a 7.47 ab 0.35 a

“Mean separation within columns by Duncan’s multiple range test at P = 0.05.
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Table 6. Contents of inorganic nutrient of early (late) maturing ‘Soniku’ (‘Changnyoungdaego’) onion bulb cultivated in different

levels of slow-release fertilizer at harvest. (Unit: %)
Early maturing cultivar Late maturing cultivar

Treatment (Soniku) (Changnyoungdaego)

T-N Ca Mg K T-N Ca Mg K
NIAST 1 2.50 0.38 0.39 7.21 2.04 0.40 0.45 8.60
NIAST 01 1.38 0.84 0.82 6.70 2.46 0.47 0.38 7.53
Meister 1.28 0.53 0.77 6.50 2.38 0.43 0.39 8.50
CDU 1.93 0.30 0.41 9.30 2.60 0.38 0.42 8.47
UF 1.78 0.48 0.78 8.20 2.07 0.21 0.39 6.57
IBDU30 1.60 0.41 0.81 6.40 1.58 0.19 0.26 6.97
IBDUS50 2.29 0.40 0.65 8.81 1.33 0.28 0.21 6.46
Control 2.53 0.46 0.41 8.97 2.66 0.23 0.19 7.54
Table 7. Yield of early maturing ‘Soniku’ onion with different levels of slow-release fertilizer in southwestern area.

Bulb Bulb Bulb Marketable Distribution by bulb size” Marketable
Treatment height diameter weight rate (%) yield Index
‘ (cm) (cm) (® (%) SLB LB MB SB (kg/10a)

NIAST 1| 7.57 7.53 183 93 44 345 45.6 153 4312 ¢ 99
NIAST 1T 7.27 7.23 158 92 6.6 313 45.6 16.6 4,168 ¢ 95
Meister 7.27 7.13 163 61 1.3 25.5 56.7 16.5 4275 ¢ 98
CbhuU 7.50 7.40 200 94 11.9 42.5 333 12.2 5,017 a 115
UF 7.27 7.53 189 97 4.6 363 494 9.7 4,998 a 115
IBDU30 7.33 7.40 185 94 34 352 51.9 9.6 4,628 b 106
IBDUS50 7.50 7.90 201 97 6.4 423 42.8 8.5 5,027 a 115
Control 7.40 7.77 198 90 11.0 36.8 42.3 10.0 4,365 ¢ 100

*Super-large bulb=over 300 g, Large bulb=201-299 g, Medium bulb=101-199 g, Small bulb=
Mean separation within columns by Duncan’s multiple range test at P=0.05.

less than 100 g.

Table 8. Yield of late maturing ‘Changnyoungdaego’ onion with different levels of slow-release fertilizer in southwestern area.

Bulb Bulb Bulb Marketable Distribution by bulb size” Marketable
Treatment height diameter weight rate (%) yield Index

(cm) (cm) () (%) SLB LB MB SB (kg/10a)
NIAST 1 7.87 7.03 192 99 6.9 35.5 447 12.9 5,207 b’ 95
NIAST O 7.67 7.23 188 98 5.6 34.2 46.9 13.2 4,863 ¢ 89
Meister 7.77 7.67 185 99 6.6 31.8 46.4 15.3 5,020 be 92
ChU 7.53 7.33 202 99 9.8 36.0 42.3 11.9 5,378 ab 98
UF 7.53 7.53 206 99 12.2 36.7 40.9 10.2 5,630 a 103
IBDU30 7.67 7.10 183 99 8.4 283 493 14.0 5,141 b 94
IBDU50 7.70 7.53 187 99 8.4 36.6 39.8 15.1 5223 b 95
Control 7.83 7.33 198 99 7.5 39.9 44.6 8.0 5,469 ab 100

*Super-large bulb=over 300 g, Large bulb=201-299 g, Medium bulb=101-199 g, Small bulb=1Iess than 100 g.

Mean separation within columns by Duncan’s multiple range test at P=0.05.

Table 7—,: et B%"?_]_ Zx\_q

ou ‘—E«ﬁ] IBDU50&

[s)

ZEEX]

PN
ToT o

H] o) wjsle] 4EA B|E AM|TFY A
EHEHL oW E

e

T

200g°l*<} o] & %OWE CDUE 544%2 L%g

6.8% Eokth B Age Ave

24% Pt A A AFFSE

O [e)

I

4FA HlE Algo]
A7t Choi

[}

Aolck. B39 A
of vlmA A e

Ak
EREER

(20009

Bashe dxsle Aotk a8y} Table 89 wHAZd] oAl

FEPTL B Al ujgle] ¥Skn TFE SgolA 10g H=

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

7R G et 4By B A8 Al 7o) 40g o3 WAl 1
Ehdtia g Kim 5(1994)e] Exe} Fmol Aol iAot 1

=

©

B

ek -l°i' 3]

-51:0] EIES

e

[s}

>i =

239, 8 Kim 5(1994)
oF 914 Wz Aol wasy o]zt
m% 1887100 Z4R0E 3 VIS SIS 4
388 & gl F4 A8 5ol 2eAYel Ba
oz 42999

glolog 49 A4

10

E

Fig. 29} 32 43
Aot} Ff&d &

_‘E'Y_

A7
A%

1)
a5

Fojsiel

AE 2

Pofe] Ho g3} woheg 2

94 o] 3 Eolfln AT



65 L | 1 u} I A il A v L] v o

60 |

x

X

= )
LD

S 55
< :
»n 50 . -
o - = 3
ke, ] = :
45 2 *
o
= i
> A m}
g g7/ .o
5
o *? §
30 B
25
Aug. Sep. Oct. Nov. Dec.
Month

Fig. 2. Storage quality of early maturing ‘Soniku’ onion bulb cultivated in different levels of slow-release fertilizer.
IV: CDU, V: UF, VI: IBDU30, VI IBDUS50, V. Control.

[: NIAST II, II: Meister,

40 a— 1 O- I A I A IV e v
- o Vi ¢ VI X VI
35
0
o 30
X ¢] A
\c;)/ 25 A X
8 : A
L X
o 20 ™
£ > I -
(%» 15 X » ®
O L] .
T X *
0 $
5 g
0
Aug. Sep. Oct. Nov. Dec.

Month

>
=]
>
=
°
<
o
=

40 L]

35 i

g
- 30 | - A
= 9| A
o A n
=
8 A A
a 15 Q
. :
10
5 |
0 - L
Aug. Sep. Oct. Nov. Dec.
Month
[: NIAST 1,
30 8—1-0-1—a—MW-2-W—e—-V-20
Vi X VIO X
25
a\i 20 .
o))
£ 15 X 8
8 2
2 10 & o
")
5 ’//!
N R =
Aug. Sep. Oct. Novw. Dec.
Month

Fig. 3. Storage quality of late maturing ‘Changnyoungdaego’ onion bulb cultivated in different levels of slow-release fertilizer. I:

NIAST 1,

QoIME 1195 3438 okt 4G Hyth m%—w;—t— o

54 ¥R AlET Fajgo] |

30
_Q
oL
4&
ﬂf‘\
r
O
o
o,
_{
=

o[N
=L
2\_,
N
=
Y
_O‘L
8
=
e
o,

—‘7]'0}/\/\\_ Al 24

o2 dolgd B Fol3e] glu £84 vHlge
o] 4 AAAZITha(Gawasaki, 1971) 3=t & A &AM
Table 55 HW #a) AJH]77L 8/d H|E AJH]to] H] 3}
2 QErb Weka Fig. 2, 3914 #e) Au]To] mobg U
o] =/ WepA] AEA A gHgo] oW Rl g, volge]

Ao] Bhe= 719 Bi(Gamiely 5, 1991)%} ®|&E gL

5]
A

olde] Anz £ w 4EA vl Al&2 AT St A A
BETEFE FAZ oA tHAHrE BPeR o] e AMdF
A gt A A] R Fosita & 5 e FE R AR
ARAME $ra Ao Yelga AFe 7HE Al&3hoax
33 o4 o|FoiX = FH|=ES AUE ¢ Uk BHE U2 4
A a2 AT Gk Al A 7]H] 13] AHTe e B
ARl FFE A7171 o2l % Ao|BR o] w2 H 7} 4235
oloF & Holzt wE|gitt

[: NIAST 1, II: Meister, IV: CDU, V: UF, VI: IBDU30, VI: IBDU50, VI Control.

AEFAG kgt A Al g HE Al L] M2 FHP) &
BE e AAE 2oE go%sid o2 2ok A & E
Fo] gL &84 HgRT &84 H|F AN 9Tt =)
Uelstn S 24, BIF 25 £34 v 5 H|slo] &84
Hl& A7t 9 "ol Ags Bk a8y =7y oY
S SN HE APFIA 1-7% o Hekon] gE4e A4
Agteke B A7t 484 R A TRD 22 S e
ok AFFFe 2T 249 44 B8 AMT 4,365kg/10a
of Hjsted &EA H|E AMF7} 15% SFEAoU A F
YrndAe UFE A9stns 2-11% Z4E9ch 484 g
AlH| el A 88 Fate] AR, BE, AFF, AEFA 5 AR
AL B3 AB|FEYG s \%E}kkzﬂﬁ 02 AEEL fo4
o] It &FA g AM| TN FHE Futo] Rofs g o
obEE 24, BT BT AY Altﬂ%oil Hlgte] @xls] it
=L 701 : FF, AZEA, T8, Wolg, =HH7

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



AEBE

re

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.

Aoba. T. 1955. On bulb formation and dormancy in onion. [ll. On
the process of sprouting in stored onion. J. Jap. Soc. Hort. Sci.
24:199-203.

Cheong, J.I. 1996. Effects of slow-release fertilizer application on
rice grain quality at different culture methods. Kor. J. Crop Sci.
41:286-294.

Choi, YM., JN. Lee, J.T. Lee, G.O. Cho, and W.B. Kim. 2000.
Yield and storability of onion (4llium cepa L.) according to
application of controlled-release fertilizer in alpine area. J. Kor.
Soc. Hort. Sci. 41:499-502.

Gamiely, S., W.M. Randle, H.A. Mills, D.A. Smittle, and G.I
Banna. 1991. Onion plant growth, bulb quality, and water
uptake following ammonium and nitrate nutrition. HortScience
26:1061-1063.

Gawasaki, S. 1971. Conditions in the cultivation and development
of storage ability of onion. Agri. & Hort. Japan. 46:775-779.

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

Iwata, M., I. Morita, and F. Honda. 1959. Effects of nitrogen
supplied for the various stages of growth, on the growth and

yield of onions in the send culture. J. Japan Soc. Hort. Sci.

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

28:96-108.

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, W.I., JX. Suh, P.Y. Kim, and M.J. Lee. 1994. Development
of additional fertilization method un-der 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.S. Seong. 1995. Property
of controlled release compound fertilizer for upland crops.
RDA. J. Agri. Sci. 37:213-219.

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.

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 palnt in the tropics. Jap. J. Crop. Sci. 60:101-106.



