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Effect of Paddy and Upland Conditions on Yield and Storage of Onion Bulbs

Sang Kyun Cho*T, Eul Tai Lee**, Young Jin Oh*, In Hu Choi**, Young Jin Kim*, and Jung Gon Kim*

*Honam Agricultual Research Institute, NICS, RDA, Iksan, 570-080, Korea
**Mokpo Expriment Station, NICS, RDA, Muan, 534-830, Korea

ABSTRACT This study was conducted to investigate the A o

effect of onion cultivation under paddy and upland con-

dition on the yicld and storage of onion bulbs. In com- 27 ete] o= 2 9F 18,000 ha’§ = Aju=]
parison of soil conditions, nitrogen, phosphate, potassium 1 9lom, A7) —%X} g /;_}ah 79,894 kg©] 84% o]AFS
content and average temperature in upland condition were Solol A 29lata 9lo] AAkH] 7)ol felo] T gJck

higher than those of paddy condition, but calcium, mag- Sl oFmll 91 . = Lopps
nesium, sodium and water content in paddy condition were R s 29 A AER S A7) feiie ie

higher than those of upland condition. The growth of aerial Al FHIHH7} & SHA o] Fojxl HAM|AHE AHoF T}
part was better in upland cultivated condition. It showed YFfA 71 BA7F E= A F shurt 2t ZELY B
that bulb formation in paddy cultivated condition was faster 5| TrAYBOIY YT B o] oFatod(Hurst

during in early growth stage, .but was sl9wer durlng in laj[e et al., 1985: Kawasaki, 1971) B SHHo] mbo ool
growth stage. Average bulb size and weight were higher in

]
upland cultivated condition, but dry weight per 100 g fresh et

weight and bulb hardness were higher in paddy cultivated Stz 8 & oF fE AL FHE, 1 F 12 A
condition. Sugar contents, inorganic compounds, nitrogen, 3F 270 A ok 2747 el EH S A HSE oS Yol of

phosphate and potassium content of onion were higher in  =o0}7}-tj|(Acba, 1954; Levy & Kedar, 1970; Rabinowitch

uple}nd cultivated confiltlon, but ~calcmrn, magnes1urr'1 and & Brewster, 1990; Kato, 1963), o|m} -2 Hulz} QJojit
sodium content of onion were higher in paddy cultivated i
E]-(Kawasakl 1971; Lee, 1994).

condition. In distribution of onion bulb size, most of large

sized onions were produced in upland cultivated condition. dots ROl 0%l 53] MFE o= A
Average bulb production for seed harvesting were 63~ LARS ZEO}E ot A 2 mwol w2 R =9
70% higher in paddy cultivated condition than that of W3l7} 24 dojutt. whEba o]ys 248 urx|Ely] 9
upland cultivated condition. The rotted rate of onion was AA ael=ol A Aol EAjof ke o]of

about 27.2~34.6% in paddy, 37.5~51.4% in upland culti-
}» A OF3 FATS ) = A
vated condition respectively, showed favorable result as the 2 Aol ey dnt ARl wdE A7 T AW 24

difference of 8.7~24.2% in paddy cultivated condition. et A+ wol HAu =gutel wopat Alojof A 2
ojuf Agee AolE AFE Hile wlEe AA(Lee,
Keywords . onion, onion bulb, storage, paddy field, upland 1996)0]c}. whebA] B AT kil @ = Qe zde] mE

condition pore] BT 9 AR Aol FHAILA AT,
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32 EFL 59 250 HEETE 69 190, BEGL

= 69 10U stglon ook A5 qAstE T Ralg A
= 7Y 15958 ANZFSIHTE B AJE-2 20008 58 2002
7k sty XA UEYY AHHYESY =&
& FEOA 297 B4 F g o2 AAIsHqt
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kge 21} FHle 39 25°‘°ﬂ 12} H|of 2 B A
, 71 are) e weAfaof fﬁ‘iﬁ}
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il

i

I, pHO} EC: 7ho|og B Asigich
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50~300 go] =72 Adsto] e}
x 34 Hem)ol 100714 dol 3%

FeA o] dastie. Fulg AN
dd F Aes AL ZAIY Aol i WEgR ye

AR Mz ESxU

AE A =B HESY] ek JEe EY f71ER
Ak, FAUAF FFE TEGA Bkew ECe pHE =
EoFolA Ekeh A dole AEFS 2y, vhavls, o
EF 5 vEYOA wou 2R HEYIA B
ok A - Eoke] ehA AEREE AIY A FE |
KT BFE Hon So] & niet AL {FAE Aol AF
A Bk A & o) wWobA Lee(1996)7h -8 A}
2ol JupAu) B Ate] HAEE & 4 UL FE
ololl g HLUF
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H o] Zo] vk B¢k} Zo} H|Z A A E S~RHIIE
MGt e FO| FEMIE R WEF nE o
A% FAY $8 HaF Boltr} 6417 ojFoli= A9 <t
A9l £EHILE HYrhFig. 1). =By} wEoFe] x|
BHFr Q7|7 SoF wEoko] kE R B3] H-& Ab
gz 2 Wk glo] HAEATHFig. 2)

AH%%A‘I

s 2719 AR AL =R Auid dae
Ao 55 cm, Fo= 779, 92 AL 15.8 mmo| ¥ E
FolA Auljd Fube 2740l 68 cm, Hee 820, G274
19.9 mm= wAjufjoll A AJ&o] Fkrh ol T A
2AFY J38, ST AF52 HAFA AT
Al FF 2% T2 BFES Ho(Table 2), Ajuirdo
ot A5 2|7k Ae2 & 4 UrkLee, 1994).
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Table 1. Chemical components of soil under different cultural conditions.

Ex. Cat (cmol+/kg)

Place Time O'N_Il EC 1 pH TN P05 :
(gkg) (dSm7) (1:5) (%) (ppm) K,0 Ca Mg
Paddy Before” 314 2.00 6.3 0.15 550 1.2 6.6 3.2
After’ 354 1.85 6.1 0.15 661 1.3 6.7 4.5
-Upland Before 39.6 .80 5.2 0.18 1154 1.6 6.3 2.2
“After 40.8 - 144 5.1 0.19 1238 1.7 ‘ 5.8 2.4

*Chemical components of soil under different cultural conditions before experiment.
’Chemical components of soil under different cultural conditions after experiment.
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Azl o
7b 172 g, EAH7E 207 go 2 LRzt o FAgleH
A7t #Y=ES B =Au)Q] C.VE 29.8~38.3% ©]1, &
Aele 28.8~33.1%2 TAul7E =Afufe] Hla] Ao
2 RAIZE Wo] Fo] o] AL & 4= Uk o 27|19 §
e By AL =Aulel Aol Al g 20| & Kol
A& gpoko}t oA =Afuol vl wajulz} szof F
o] Fe7t =AM e etdgel 7P TR ¢
ol 7}7hth(Table 3). o] YL Futo] Fu|tfA] I E

0 r a0 r
— —— Paddy —_
X —a— Upland k) Paddy
% 0+ ® 0 r —a— Upland
3 20 5 X
£ W\ £
= 10 F = 10 F
[
@ @
0 L i i 1 L J o 1. 1 1 1 1 1 ke 1 J
Mar.17 Mar29 Apr.i5 Apr.26 May1 May25 ohr. @nr. 1 2 3 4 5 6 7
Date Days after rainfall
Fig. 1. Change of soil moisture during growing period and after rainfall were paddy and upland conditions.
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Fig. 2. Change of average under ground temperature during the growing period under paddy and upland.

Table 2. Growth characteristics of above ground parts under paddy and upland conditions.

Place Cultivars Plant height (cm) No. of leaves (ea/plant) Neck diameter (mm)

Paddy Paechonghwang 52°F 7.3° 15.2°
Cheongjujunggo 52° 7.7° 15.4°
Cheonjudeago 62° 8.1° 16.8°

Upland Paechonghwang 58* 7.5* 18.7°
Cheongjujunggo 68" 8.2° 19.3°
Cheonjudeago 76 8.8° 21.8°

"Numbers within columns by the same letter do not differ at the 5% level of Duncan’s multiple range test
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Fig. 3. Change of onion bulb growth characteristics by the different cultural conditions.

Table 3. Characteristics average weight of bulb, coefficient variability, onion bulbs by the different cultural conditions.

Place Cultivar Average weight C.oet."ftlcient Height of bulb Diameter of bulb Index
of bulb (g) variability (%) (cm) A (cm) B (A/B)

Paddy Paechonghwang 155°T 383" 5.5° 8.6" 0.64°
Cheongjujunggo 165° 347 6.4" 7.7° 0.83°
Cheonjudeago 196 29.8° 7.0° 8.3 0.85°

Upland Paechonghwang 198 33.1° 6.2° 8.4° 0.74°
Cheongjujunggo 203° 30.3° 7.2° 82" 0.88"
Cheonjudeago 221° 28.8° 7.7 8.3" 0.94°

"Numbers within columns of each cultivar and soil condition by the same letter do not differ at the 5% level of Duncan’s multiple
range test

Table 4. Mineral contents of onion bulb by the different cultural condition.

Place T-N (%) P05 (%) K20 (%) Ca0 (%) MgO (%) NaO (%)
Paddy 1.07 0.022 3.47 137 0.52 0.31
Upland 1.46 0.045 4.46 1.15 0.39 0.21

ok Fol MA e Hi(Cho er al, 200D % HiollA @WRkAL, oFol2 TFL =AuilA wakTH(Table 4).
of Aol A F7loll A kR Fao] Weo| Ay Al ofAlel W 3 £ ¥ o] LEAFE BY
2 wo groz Azg) =7} 89.9% ~90.3%, LA 7F 90.4% ~91.3%2 =4

Aufzze] W g £ ot Wi FF #7144 il vis] A gte s el WelkthFig. 4).
B s By A4l =B 1.07%, WEYO] 1.46%F  Cho e al(2000)2 Fu} ¥a]o] vhg Arefrl Emxjuljof A=
2 Aufoll A wokom ikl =Rz 0.022%, WA ENTE  LAule] Bls) iAoz Rert o Hovy AREs A
0.045%% ZAjEiol Al @Wekoh Z2 =Au7E 1.37%, & iohdl Redl gt 7o s2EEe P gEn A ¥
Aol A= 1.15%, BtadleS =l 0.52%, SAuiz  AZE 3lS Aoz AAE o FE A7 2aF Aotk
0.39%=2 =Aufoll A wot iz oz Fol e WA Aol Wg +F FEE B 200 gol4e] 27
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Fig. 5. Range of bulb weight by the different cultural conditions.
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Table 5. Total yield, marketabe yield and percentage of commodity of onion by the different cultural conditions.

. Total yield Marketable yield Percentage of

Place Cultivar (ke/10a) (ke/10a) commodity (%)
Paddy Paechonghwang 3,816 3,435 90
Cheongjujunggo 3,575 3,341° 94°
Cheonjudeago 4,477° 4,268° 95°
Upland Paechonghwang 5,423° 4,819 89°
Cheongjujunggo 5,621° 5,141° 91°
Cheonjudeago 6,149 5,632° 92

"Numbers within columns by the same letter do not differ at the 5% level Duncan’s multiple range test

Table 6. Characteristics of hardness, sugar content, scaly leaf number and thickness, sprout number of stored onion by the
different cultural conditions.

Place Cultivars Hardnegs Sugar cpntent No. of scaly leaf Thickness of  No. of sprout
(kg/em®) (°Brix) (ea/bulb) scaly leaf (mm) (ea/bulb)

Paddy Paechonghwang 2.72* 9.1° 8.4° 5.1° 1.9
Cheongjujunggo 2.79* 8.4° 8.0° 5.3° 2.2°
Cheonjudeago 2.67° 8.0° 8.0° 5.3° 2.4°
Average 2.73 8.5 8.1 52 2.2

Upland Paechonghwang 2.69" 9.3" 8.2° 5.8° 2.1°
Cheongjujunggo 2.68" 9.1° 7.2° 6.0° 2.3°
Cheonjudeago 2.64° 8.6° 7.3° 5.7 2.2°
Average 2.67 9.0 7.6 5.8 2.20

"Numbers within columns by the same letter do not differ at the 5% level of Duncan’s multiple range test
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Fig. 6. Storability of onion by the different cultural conditons.
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