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Abstract - This study was conducted to evaluate the effect of mulching material and planting density on growth and bulb
development of shallot. The transparent PE film was better than black PE film as a mulching material for the overwintering
shallot crop. Transparent PE film mulching promoted plant growth and increased marketable yield by 21% as compared
with that of the black PE film-mulched crop. However, the bulb size was not significantly affected by the type of mulching
film. The height and width of ridge and planting density significantly affected the growth and bulb yield of the moisture
sensitive shallot. Bulb yield of the shallot planted in five rows in 120 cm wide ridges (20,833 plants per 10 a) was 1,332 kg
per 10 a, which was 1.7 times as high as that by the crop grown in three rows in 120 cm wide ridges (12,500 plants per 10
a). In conclusion, the shallot crop is recommended to be cultivated in five rows in 120 cm ridges mulched with the
transparent PE film.
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Shallot(A/lium cepa var. ascalonicum Backer)< 9 A HCho et al, 2011; Suh and Ryu, 1998).
S Allium cepa 1)) AFo2 Fo| B2 Aetgoln Shallot: =Ao|l A BEals AHER e 535S A
T Arle HuRte F3 Rt Atk(Cho et aFE S 271 A2S A7 Aol F8slth
al., 2011). Shallot ufel]l Bl S+~ Hi= Sopr} e Aol WS ForM A2 o =8 BT B

FY57) whie] AHoR FuHel AL FE Hol  E gRubel oA, £uegel A4 Bl T} ek
Q= HehE AP, oA FAE AL AF50] 3 ¥ (Jensen, 1988). Edk 7o) AT Wk ozl v
A= o) agold, o] F3 Abgo] Hefele] A8 Aol wAH O A5

1995 Z&A2) shallotS =Y ake] Fupa|d (44 3 H(Jensen, 1988; Unger, 1978).
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(Chung, 1987; Kim et al, 1989; Kwon et al, 1988;
Lee and Yoon, 1993; Sohn et al, 1999). Suh and

Table 1. Bolting of shallot plants as affected by mulching

material

Mulching Bolting plant Bolting tiller
material (%) (%)
Transparent PE 26.7 10.2
Black PE 36.7 7.6
F-test” NS NS

“NS: Nonsignificant.
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Table 2. Growth of shallot plants measured at 315 days after planting as affected by mulching materials

Mulching material No. of leaves Plant height (cm) Sheath length (cm)  Sheath diameter (mm)
Transparent PE 62.9 58.5 21.8 15.1
Black PE 53.5 50.7 15.7 13.5
F-test” ' ' ” NS

NS, Nonsignificant or significant at P=0.05 or 0.01, respectively.

Table 3. Number of tillers and distribution of bulbs weight measured at 315 days after planting as affected by mulching material

Mulching material No. of tillers Bulb weight Distribution by bulb weight ()

(9] <10 g 11~20 g 21~30 g >3l g
Transparent PE 6.9 30.5 0 11.4 31.0 57.6
Black PE 59 29.0 0 9.0 32.7 583
F-test’ ' NS NS " " NS

NS, ", ™ Nonsignificant or significant at P=0.05 or 0.01, respectively.

Table 4. Mean bulb weight and yield measured at 315 days after planting as affected by mulching material

Mulching material Bulb weight Yield (kg/10 a)

(@ Marketable” Unmarketable Total
Transparent PE 199.4 2,122 2,030 4,153
Black PE 160.7 1,746 1,601 3,347
Fetest’ . - . ok
“Marketable yield means greater than 11 g of bulb weight.
s, ”, Nonsignificant or significant at P<0.01 or 0.001, respectively.
Kim(1991)9l Oﬂ?ﬁﬂroﬂfﬂi F3} o AujA] FE Aol AN El BARLO] 57% oldeololX HntH oz 7t A
Ws) £ PERE WA EGRRe] Woldm Aol & Al
stoy %%vg A% 4500 B S, g et Lee e al(196)9] T o SALA A 53
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Fig. 1. Schematic diagrams of planting methods. A, 2 rows
in 60 cm; B, 2 rows in 90 cm; C, 3 rows in 120 cm; D,
4 rows in 120 cm; and E, 5 rows in 120 cm ridge. Number
in the figure indicates planting distances in cm.

A E =

Fig. 1> shallot AJujA] o] &3 4= ol= A2 e] B
A roltt, zk AP 10 a® A AFFE 60 cm 227}
20,833, 90 cm 227} 11,1115, 120 cm 327} 12,5005,
120 cm 4327} 16,6675, 28]31 120 cm 5327} 20,8335
ojt}, FEo] FL 60 cm 2% % 90 cm 2%= o]FH9] <
7} BaL o]Fo] & Yejolw 120 cm 3, 4, 53+ F%0|

WL o]ge] Fol7h v YPejolrt
A 28] Y A5 AS(Table 5)2 A2l
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o ﬁsko]

= ATk
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Table 5. Growth of shallot plants measured at 315 days after planting as affected by planting method after winter

Planting density No. of tillers

No. of leaves

Plant height Sheath length Sheath diameter

(cm) (cm) (mm)
2 rows in 60 cm 49 155 a° 18.6 a 6.1 4.0
2 rows in 90 cm 4.9 16.6 a 18.0 a 6.2 43
3 rows in 120 cm 4.7 16.1 a 199 a 6.6 4.8
4 rows in 120 cm 4.1 12.9 ab 17.7 a 6.7 42
5 rows in 120 cm 39 103 b 145D 6.0 4.1
F-test’ NS " " NS NS

“Means in columns were separated by Duncan’s multiple range test at P=0.05.

NS, Nonsignificant or significant at P=0.01, respectively.

Table 6. Growth of shallot plants measured at 315 days after planting as affected by planting method

Planting density No. of tillers No. of leaves Plant height Sheath length — Sheath diameter
(cm) (cm) (mm)

2 rows in 60 cm 5.8 a° 70.8 a 50.1 b 123 b 129 b

2 rows in 90 cm 53D 675 b 526 b 12.8 ab 13.7 a

3 rows in 120 cm 53Db 71.1 a 56.0 a 129 a 136 a

4 rows in 120 cm 41 ¢ 438 d 51.6 b 119 b 13.1 a

5 rows in 120 cm 4.7 be 524 ¢ 456 ¢ 109 b 112 b

F-test’

“Means in columns were separated by Duncan’s multiple range test at P=0.05.

yRE

: Significant at P=0.01 or 0.001, respectively.

-510 -



Az} WAL=} Shallot (Allium cepa var. ascalonicum Backer)$] 4743} 7-¢] w80l w|x]= <33k

Hs) o 4F5akinh Shallotd Autel @] Al B
Ho| dofpy] wlEel] H=7F WobA Al 120 cm 53¢ 74
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45.1 mm= 7P A3 71 &) AT E A2 AR

L

60

40

Distribution by bulb weight (%)

20

0
60cm 2 rows  90cm 2 rows 120cm 3 rows 120cm 4 rows 120cm 5 rows

Planting methods
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Fig. 2. Distribution by weight of bulbs produced in different
planting methods and measured at 315 days after planting.

o} 742 ARt ztol7} glo] XE A2ellA 30 mm
oPFo|Qitt. gl 7Y & IS WA= P2 120 cm
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90 cm 2ZA= 68.7%°]19027 60 cm 224 51.1%,
1231 120 cm 4%} 55014 22} 49.6%9} 49.9% = 2}
o7} It TLT FF WA AAFFT TS
T-o] Hlgo] Yhoki=d| 11 99 shallote] H47F 2% 50
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7} A witolgkar ke

A= Hit AEFHE 60 cm 23004 1,181 kg,
90 cm 2304 798 kg, 120 cm 3394+ 785 kg, 120 cm
42 1,050 kg, 120 cm 5Zo|A= 1,332 kgl &

Table 7. Bulb characteristics measured at 315 days after planting as affected by different planting method

Planting density Bulb height (mm)

Bulb diameter (mm) Bulb weight (g)

2 rows in 60 cm 43.1 b
2 rows in 90 cm 438 b
3 rows in 120 cm 447 ab
4 rows in 120 cm 451 a
5 rows in 120 cm 425b

F-test’

30.0 26.8 ¢
325 3240
31.9 339 a
311 337 a
30.1 28.1 b
NS o

“Means in columns were separated by Duncan’s multiple range test at P=0.05.
WS, 5, Nonsignificant or significant at P=0.05 or 0.01, respectively.

Table 8. Yield measured at 315 days after planting as affected by planting method

Yield (kg/10 a)

Planting density

Marketable” Unmarketable Rotten Total
2 rows in 60 cm 1,181.0 &° 2263 b 7186 b 2,126.3 a
2 rows in 90 cm 797.6 b 167.0 ¢ 655.0 be 1,619.3 ¢
3 rows in 120 cm 785.0 b 217.6 bc 737.6 a 1,742.6 bc
4 rows in 120 cm 1,050.3 a 3420 a 640.0 be 2,032.6 ab
5 rows in 120 cm 1,332.0 a 192.3 bc 5320 ¢ 2,056.0 ab

Hokok

F-test*

ok EEEd sokk

“Marketable yield means greater than 11 g of bulb weight.

YMeans in columns were separated by Duncan’s multiple range test at P=0.05.

™. Significant at P=0.001.
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