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Effect of Nonwoven Polypropylene Covering during Overwintering under Non—mulched
Onion Production for Mechanical Transplanting

Jong—Tae Lee!*, Byoeng—Gyu Min!, Mi—Jin Lee!, Jin—Seong Moon!, Jae—Cheol Seo!,
In—Jong Ha', Young—Ho Chang?, Ju—Yeon Kim!, Hyang—Mi Lee! and Doo—Soo Ha'

YOnion Reserch Institute, Gyeongnam Agricultural Research and Extension Services,
Changnyeong, Korea

*Gyeongnam Agricultural Research and Extension Services, Jinju, Korea

ABSTRACT : We evaluated onion (Allilum cepa L.) bulb productivity as affected by
plastic mulch and nonwoven polypropylene covering in winter under no mulch and
assessed cultivars acceptable for nonwoven polypropylene covering during
overwintering under no mulch to extend mechanical transplanting and harvest in
South Korea during 2018/2019 and 2019/2020 growing seasons. Treatment for trial
1 consisted of mechanical transplanting under transparent polyethylene mulch or
under no mulch, or nonwoven polypropylene covering during overwintering under no
mulch, and hand transplanting under transparent polyethylene mulch. Trial 2
evaluated ten cultivars performance in nonwoven polypropylene covering during
overwintering under no mulch and mechanical transplanting. The field experiment
was conducted in randomized block design with three replications. Hand and
mechanical transplanting under transparent polyethylene mulch produced 10,425
kg/10a, 9,623 kg/10a, respectively, while mechanical transplanting under no mulch or
nonwoven polypropylene covering during overwintering under no mulch yielded 6,208

kg/10a, 8,532 kg/10a, respectively. Mechanical transplanting under nonwoven
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polypropylene covering during overwintering under no mulch resulted in 2.9 % onion
bulb loss after three months of cold storage, compared with 16.2 % in mechanical
transplanting under transparent polyethylene mulch. Onion cultivar ‘Daehwang’,
‘Honors’, and ‘Powerball’ produced the greatest bulb yield with 8,598 kg/10a, 8,532
kg/10a, 8,212 kg/10a, respectively. Onion cultivar ‘Bridger’, ‘Powerball’ and ‘Honors’
had the smallest bulb loss with 2.5 %, 2.8 %, and 2.9 %, respectively. In
conclusion, mechanical transplanting under nonwoven polypropylene covering during
overwintering under no mulch and cultivars option for the agricultural practice should

guarantee consistent bulb yield and storage quality.

Key words : A/lium cepa L., Cultivars, Nonwovern polyprophylene, Mechanical transplanting

1. 9752
S (Allium cepa L) w72 A8 (Amaryllidaceae), F-Foy3}(Allioideae),
& A& (Allum)ol &3, AAHCR Fas Aih Fo vz T2 Zv§oR o &
T} (Brewster, 2008). & ugtallA 90% o] AujEE Udut= Z=AdA o)y, Al
98 A~ Fooll FFS 3 109 st~ 11€ Aol A4S §a, AeS vl
o] fo thA] FLFAGE AlFetH, 49 Sk~ 5¥E Aol F7F vyl Al
shie~ 69 Aol m5S AlFsle] 69 Fwol FEEg(H, 2018; ©], 2015).
Ao FFE3| FlstE FAE Holal glon, 2018We] A= AujwH A S
26,425ha® H ol o] & Fo 2019 21,777ha® F23] ZAeAHEAA, 2019).
13 = s7Fe] ¥ o] 20109 6.0%°0A 2015\ 5.6% = 743}
AaL, 604 olate]l APFel BHEL T T7to] 62.3%AA 69.7% % F7FSFATHEAZ,
2019). %yt Aabe] FdHE= F AAEE 1023 20109 1,422FH QoA 2019
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99.9, WA 97.3%, HlY9IAE 76.6%= o} TEAHA 13.1%, FI 24.20= w9 2r}
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1dzk AlgelA 2018 99 13¥e] FIFAE 4468 SH Eold  IF7)
(OSE-12KR, Shidx) = stFsiglor, 2018 119 59 45 84 F3 4247
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Bye F5L A% F¢ IEIES o|&dte] FE 1.20m, L% 0.50m, F5 £o] 0.20m=
shlth. &3t B Zb FEelA 23 14mm, F3F ldmm HA o 8= AAdglen, o
T FE 33.65/meoldlth. A Fol wedaE 13 dglon, 1o wigwe], ¥
Hel= w7F Aol Faho Sl

G AR A AFTVI 49 1199 g 57190 59 16l 7 ARER 10
TE AFS A, 28, 7AE 2ARSAL e, T dler ddste] 7 AAgs 2
THEEAE A Foh AEAe] Eol 90% o o]FolAal 9le] 30% ool ERtE
WoZh AR 1.90m2e] WA (64l = FukE sk on, 64elM e
S W o MEES AFER Sl Fod dubs e dez Feste] oo F
FAE EACA viR SASA N, Bt Fdl 2 R 23 FAS @ ndET
2 oEstslen, A e R ewkste] 25 Ak Az Fo AEHoR FAS 9%
ot AEFES S 7IE2® st 27 (60mm °ldh), T (60~ 80mm), H-(80mm)
oo Fiete] 7 AVER RS StbEiit.

Fub e Q1 5SS 2] St MER ZF AlRTER 1055 AFSte] 0T
Basigint. dub o] BARE AAsa ¢4, Tast 75 SASL AFFA
Ao 7k deksto] Wof o 1 5 o, Jas ol o WETR ol
A7l AAA 2R F& FAsts rola 7 /e FAE A 12 #E dd a2 4
ol AFs. A 54 A FF Akl AR Gk 7E 79 124 0C AR
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o] Byekglom 109 12¢e AF ok B9 7= Uro] FAE Eston, A Al F
FAE 53 Al F FA g NEgE FHRLES AL
<AlE 2> FHA VAR A D57 FAX 95 Qe FF H7t
2 AFe A ST s 83 4399A (59 35° 517, A= 127° 74)] fA e
3 2

20199 29 259 AABSIC

1dzk Aol 20189 9 13e] BAFAE 4468 FEH Edold 3}F7]
(OSE—-12KR, Z¢9n) = dFstglon], 20189 119 5Uo] 45 8x4 %t A7)
(JOPR—-4/8, &AM & AHEstel AAea 20193 62 179l AzE 2 =531,
232 AlgelA 1dak Ade 2 oz 20199 99 9ol ¥R a 20199 11€

3900l gAstglon], 20208 69 6ol FARAL AL F nALAL FAHA @

3
ook AAAYE ZUXFDS 14.0cmx14.0cmE 3P A FA2E 1115/m20] vk

7NABAE S8 Edold #Fsty] flste] T B AEGA(As)ol oF it F
b wobg AP A5 90mmxEo] 156mm 1179 EFet2~Y HEZ YA A& 110mm
A& 23 FFEHE 50709 FAE B34 ¥ SHTE 29 TAE dml, B2 A=
10mi¥ 58t on, F5W 36t o 20C A 79 7F vl T F A AFA0) A
ZAZo] 2mm oG o R A T Fo WMiEEE Wols S AXEit EdES SR
Eole] e § 39 1 Hol A F SHAG et 3 14Uk AA Ed o]
A o] gk TPA A 08 Kol FuH o o

AldTgL Gk 55 AAs7] 109ddd vttt EH ek v5e 57t B £k
stglom. x| gE] fE5 AF il dEs fste] AEAet AdFAE Axsglt
Byol FES o F yEs|Z o]&3le] FE 1.20m, L% 0.50m, F= o] 0.20m=
stttk vk HE ZF F5olA 23 14mm, T3 14mm (HA O R 8E2 Al on, 3
I FFE 33.65/m2oluth. A Foll GrRsE 13] slen, 1 9 wigwe, ¥Was
= F7F Bl Fake ik

S A G ASFF7IQ 49 1199 F g 27190 5€ 16€d 7 A2EE 10
5 AAstY A5, 24, FAS A B, o, Qo R Aty 7 AT I
FEZALE A Fuk AEAY BEo] 90% o] o] Fo]A L 9o 30% olde] HRE
W ZF AJEE R 1.90m29] W64 AT FuE o, 6470lA FEE
o 5 W o MEES AFER . FEe Sus o oz EEete 9 F
FAE EgAA R S4B, S 2 FelTe 2eA FAE 9 vdET
2 ERetelen, ddge AR Hkele 25 AR X Fd fEAoR FAE 9%
o AEFHE FAHS VIFeZ 9 2 (60mm ©]3h), T (60~ 80mm), t+(80mm)
oo ® WFete] 7} AV|HE S ket

St ok 1| 5A4S 2] fjste] HMER 4 AFTEE 1075 AFH sk 0T
Byt &3 o] 2PAS AAS FA, T FEe AU BYFAA
2o g 7hed Avtste] Wol frof 1A & 4o, F5E Wolol| & UETE UF
271 A7A 4% F8 PAgshe Fola ZF e T FA9 1/2 #s 9| FE o
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Fol WEIAATE A BH 2AE £ Al AER F3t T 79 1299 0T A3
mol wpatglon 109 1246] 4F Fob o) P2 wbro] FAE Bgom, 24 A 5
FAE 23 A F PA NS WEEE FF0AES AU

190 A A% S4E E 151 29 1o dehigith $9 PEZ

5 dA 7IAZAY A7, 239 F AASTS 42 8.51/F5, 65.5cm, 17.2g/FE tHE A
gFRT Lo FEA 7AAA+E 57 B g5 9, 24 AEA AA AT
2 Z47} 6.4vl/55, 52.9cm, 65.6g/F=2 FHEA 7IAAA G 5.7v/5, 39.3cm, 33.2g/F K
o Z}

T oHlY 719 59 16l 2AME £ PEZE WA VAAAY A5, 2, 74, AE
A AA AAFS zhzb 8.8v/F, 94.6cm, 70.4mm, 352.2¢/F % TFE AR Ao (%
2). FEA 7ARA+LE7] FAE D85 Q5 240 AEA AA AT 44 7.9
wl/3, 83.1cm, 62.7mm, 225.3g/F%2 F4HA 7AAA 9 6.9u/F, 75.2cm, 54.5mm,
155.2g/F R} 7t}

F L9 A TV A 54

95 x4 4 T4 AT (@)

(wi/5~) (ecm) (mm) x4 & T Ni A

1 PEEE HA 714144 85a 655a 26.2a 1.52a 1.52b 17.2a 822a 1002 a
ARQA+HASEL HE 64b 529b 225b 1.51a 1.57b 11.8b 53.0b 656 b
T334 1A A 57c¢ 393c¢ 167c 147a 1.0l ¢c 57c¢ 269c¢ 332c¢

T PEEE HA Q=44 82a 620a 266a 151a 1.89a 164 a 850a 1023 a

‘DMRT (5%)

X 2. 7 9 F719 AS 5A

g4 =R LA FA/ ABAF(¢/5°)

(wi/5%) (cm) (mm) =7 + o A A

51 PEEE HA 71AHA 88 a 94.6 a 70.4 a 3.47 b 193.5 a 158.6 a 352.2 a
THA JAARA+RAE 92 79 b 83.1b 62.7b 3.84 a 124.1 ¢ 101.3 ¢ 225.3 ¢
A 1A A 6.9 ¢ 752 ¢ 545 ¢ 3.87a 882d 67.0d 1552 d

T PEEE HA =544 82 a 86.1 b 66.8 ab 3.45b 150.4 b 119.7 b 270.0 b

x ZAFY 549 169

‘DMRT (5%)
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T AR AR AR s 7IAA A

AA+eE7
B

a9 1 "R 4] AR g5 nE Fv AS(A 49 11, B 5¢ 169)

Y PELE WA AHAN T FEFEFS 10,425kg/10a2 7 @okow], £ PEZ
2 M1 JAAATY AEFEFL 9623ke/10aQTHIE 3). 5 PEEE Hx 7 AAATF9

AEE IHAATRY Fokoy FEaES A0 AL VAT AFE] 148%%
AT 2.3%E T =47 wWirelth FHA A+ E Y] AL v 5] G
TS 8,532kg/10a, FHA VIAGA T FEFFE 6,208kg/10aR 747 £ PELE |
% ¥ PEAE WA ZIAARA T vAE e

d Z1ABA T 89%, 64% FEolAUTh F

1514kg/10a2 e A2 Tuch gghom, 58 33 PojT ol ok

e #(keg/10a) W3 v%(ke/10a) A=g

g B AT WA B o v @ (@

= PRZE WA 7|44 93462 244c¢  15c¢  9,623(100) a 606 33 875 1514a 148 ab
T NARA+RAE 92 7607 83b 62b 8532(8)b 0 0 174  174c¢ 138b
A 71ARA 4254 ¢ 1,838 a 115a 6208(64)c 25 0 415 440bc 162 a

7 PEEE 9 Q=g 9579a  818b 29 be 10,425(108) a 164 80 330 573b 23 ¢

A A, em) ¢ HITH(=8.0), $7(=6.0, <8.0), &~7(<6.0)

5 PEEE HAH 7IAAATY 7MAE 5, A, 74, AASG, Wolel | FAE
Z}7y 405.4g/7F, 87.7mm, 95.2mm, 8.8, 2.9, 5.5mm= TS AHgFHRT ATHE 4). HF
= FEA AR +E 5] FAXE g5 A 5.002 7 2Tt
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X 6. FE H dols, 88 B AN AT AFE
2018 2019
5 Wo-&(%) =ds  AHA Wol-E(%) =38 A A
S e | (%) AFER) A" Az (%)  AFE(%)

&gk 98.7a 91.3b 923 a 11.7 de 95.3a 91.3b 90.3a 10.4 cd
T} 9] & 98.0a 953a 93.0a 72¢g 96.0a 91.3b 91.0a 9.6 de
I - - 94.4 a 10.9 ef - - 90.2 a 10.9 be
o~ 97.3 a 100.0 a 88.6 ab 12.7 de 94.0 ab 87.0 cd 88.9 ab 13.3 b
= 96.0 a 72.0c 80.7c 182 ¢ 86.0 ¢ 83.3 de 82.6 cd 185 a
T 98.0a 47.3d 571 d 465 a 787 d 80.0e 804e 199 a
1] 96.7a 97.3a 925a 72¢g 96.0 a 927 bc 91.7a 86e

EEUETS 97.3a 94.0ab 921 a 94 f 86.0 c 94.0ab 921 a 88e
HFF218 933a 50.0d 594d 4160b 92.7 bc 96.0 a 91.2 a 11.7hc
HEA 90.7a 92.7ab 87.1b 13.9d 60.0 e 85.3 de 85.9 bc 14.6 b
* Wolg 1 HEZ YA 3F 7Y FRAY 28E& ¢ §FH Edo] 3F 14d T =A}
‘DMRT(5%)

9 AS 71 48 1199 5, 2% 74, 79 o AATE HYE, WS, opd
s T Al AATE wE FEe] 2 AES BT 2). 7 Hlg TV 5Y 1699 A,
=4, 9 AT & NI, AFFTaE, ‘B T ol AT =9 EFFe] & 4
e HAATH(E 2).

X 7.9 8% 719 AS 54

. 2= E 7 A/ BAE(g/5)
Ty (em) (mm) 9 = T 9 A

Pt 6.2 bc 476 bc 237a 1.80a 1.0l e 132ab 345d 48.2d

oo = 66a 505a 240a 157 bc 1.35bc 12.1 bc 49.7 ab 62.4 b

I 67a 528a 239a 162b 155a 148a 543a 699a

SJRE B 6.4 ab 529a 225ab 151 cd 1.57a 11.8bc 53.0a 65.6 ab

& 6.3 ab 445 cd 194 bc 152 cd 1.36bc 85e 41.6 cd 50.8 cd

i 6.4 ab 499 ab 21.5ab 1.55bc 1.27 cd 9.7 de 452 bc 55.5 ¢

]y 58 ¢ 41.8d 175c¢ 153bc 1.30cd 7.0f 17.9f 255 f

AX 5T 6.6a 472bc 237a 1.62b 1.45b 11.4 bc 40.2 cd 52.4 cd

HAFZ13 6.1 bc 50.1 ab 21.3ab 1.52bc 1.43 b 10.5 de 42.6 bc 53.8 ¢

B A 6.1 bc 46.8 cd 192bc 1.47d 115d 86e 27.0d 361 ¢

* A 020199 49 11¢Y
‘DMRT(5%)
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=

8. 7 Ml F7]9] AH 54

z = A5 B 77 T7/ A F(g/7)

T AE) (em) (mm) %74 i 3 AA
P& 7.7¢ 819D 65.5a 4.09a 149.2 ab 89.4 f  238.6 de
9] & 8.4 bc 852 a 61.0 b 3.51 bc 134.2 bc 121.6 ¢cd 255.7 bc
o< 79 e 841 ab 63.0ab 3.78 b 129.9 cd 105.9 de 235.7 de
ofi] 2 79 e 831ab 627 ab 3.84b 124.1 de 101.2 e 2253 e
& 8.3 de 83.0ab 657 a 3.72 bc 137.7 bc 118.2 c¢d 255.9 bc
T 77e 8130 66.8a 4.12a 153.8 a 99.0 252.8 be
] vy 8.7 bc 83.6 ab  62.4 ab 3.34 cd 1225 de 119.7 cd 242.2 de
3 4 95a 86.2a 62.5 ab 2.89d 1203 e 151.0a 271.2 a
HAFZ3 88 bc 86.2 a 63.5 ab 3.36 cd 130.6 cd 132.7 b  263.2 ab
B3 8.4 bc 858 a 60.9 b 3.29 ¢cd 136.2 bc 1300 b  266.2 a
* ZAMY 0 59 16Y
‘DMRT(5%)

St FEFEFFS T ud A oA wE Oy, ol ‘HelE’ Fo| 77}
8,598kg/10a, 8,532kg/10a, 8,212kg/10a% UFE EFFHT} Wt T3 2N 43 5
TS o7l fsiAe 27] AGE Aol whEa, o] HgiAZE wEE, FEA7]7F =
oA = vl 7]3te] 11 EFE A9 oVt S Zo® dukd,

X 9. 7% 54

. = & (kg/10a) HAE S AFE
e o - FT 2 37 (kg/10a) (%)

Pk 5,726 ¢ 1,099 ab 143 a 6,968 ¢ 167 cd 26.0 ab

9] & 7,203 ab 946 b 63 b 8,212 a 214 ¢ 16.1 cd

o & 7,836 a 717 ¢d 46 be 8,598 a 322 b 20.6 bc

of] 7,607 a 863 bc 62 b 8,532 a 140 cd 13.8 d

= 6,889 b 702 d 64 b 7,654 b 360 ab 24.7 be

T 6,855 b 335 e 13 d 7,203 be 465 a 35.2 a

] vy 7,006 ab 787 ¢d 54 b 7,847 b 351 ab 22.1 be

A TF 5,708 ¢ 1,277 a 64 b 7,049 be 107 d 16.9 cd

AF5318 6,564 bc 364 e 57 b 6,985 ¢ 508 a 29.2 ab

B4 6,386 bc 1,284 a 30 ¢ 7,700 b 173 cd 15.9 cd
A7 AA, em) @ HIT(=8.0), TT(=6.0, <8.0), &T(<6.0)

'DMRT (5% )
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Fut THAR-O T2 AETEeA et ol 2718 T vt JHATE wE FEo] AL
), Aot F g AT FFol P weka, Welss AXNF U MY AT
5). A= A 34Y Fo FIEE ‘HIA, oy’ ‘mYE’ ‘i Fol 77 1.9%,
2.0%, 2.4%, 2.8%% W& FTHT HRon, FFULES IF F EHES B A
‘B, oty Sol Zhzt 2.5%, 2.8%, 2.9% 2 SEkth.

3E 10, 7R 5 9 QA 54

= 7% T 773 T/ Es "Je o WelsE IAFA

e (g/7") (mm) (mm) 77 (mm)

DR 311.7a 73.9bc 884 ab 0.84ab 85hbc 55b 24b 52 be
9] & 3166 a 76.7a 90.1a 0.86ab 83cd 52b 23bc 55a

o = 299.6 ab 77.1a 874 ab 088a 88b 53b 22c 50d
O AEES 313.9a 785a 888 ab 0.88a 85hbc 50bc 25b 5.3 ab
= 278.9 bec 73.0 bc 86.1 bc 0.85ab 81 d 5.1 bc 22c 5.4 ab
T 313.0a 776a 898a 087a 81d 49c 24b 56a
Hy 305.0 ab 776 a 886 ab 0.88a 82d 49c 22c 55a

A K 252.2 ¢ 688 c 843c 082b 95a 7.0a 19d 45e
HFF 18 2997 ab 757 ab 904 a 084 ab 83 cd 43d 29a 55a
B 285.6 bc 74.9 ab 87.6 ab 0.86 ab 8.5 bc 53 b 2.3 bc 5.2 be
‘DMRT(5%)

X 11 AFEA

5 % H-5 (%) THLEE (%) T E4E )
q= 3.7 cd 1.5b 5.2 ¢

o9& 2.4 de 0.4 d 2.8 d

o) = 9.1 a 0.9 bc 10.0 a

REPS 2.0 0.9 be 2.9 d

7 8.3 ab 1.8 a 10.1 a

g 2.8 d 2.1 a 4.9 ¢

1] Y 7.6 ab 1.4 b 9.0 ab

N F 9.0 a 0.7 cd 9.6 ab

AFF 3 7.0 b 0.7 cd 7.7 be

B 1.9 e 0.6 cd 2.5
» 2419 109 129
“DMRT(5%)
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8,532kg/10a, 6,208kg/10a0.2 U 7| AA2AT2] 89%, 64% Fa°]UTh.

U FEAT+dE] FAE v 108 129 A% 5 EHES 2.9%2 93 71
A2 16.2% 19824 12.4%E 0 Aot

o FER7 A elA s, oz’ ueET T AESEe 27 8,598ke/10a,
8,532kg/10a, 8,212kg/10a% 7H3& okt

109 129 AR T EHES HBHIA, 9eE ofyx’ Fo| 27t 25%, 2.8%.
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