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Abstract significantly reduced the root length and weight in ‘S’ and
‘C’ cultivars, respectively. In spacing within rows, 28, 25
BACKGROUND: Radish (Raphanus sativus L.) is and 22 cm did not affect fresh root weight in both cultivars,

cultivated worldwide and one of important vegetables in producing appropriate radish roots of 1,500g on average.
Korea where year-round production of radish is possible. However, 19 cm of spacing within rows did not reduced
Most of radishes in autumn are cultivated with double-row fresh root weight in ‘S’ cultivar but did significantly in ‘C
spacing except for Gangwon-do where sing-row spacing is cultivar (1148.3 g). Sugar contents and pithiness of roots
predominant. However, no research has been conducted on were also affected by spacing but its effect was very small
double-row spacing in radish cultivation so far. This study and different between cultivars.

was conducted to reveal the optimum double-row spacing CONCLUSION: It is suggested that optimum double-row
in autumn cultivation of radish. spacing in autumn radish cultivation is 35 cm and 22 cm of
METHODS AND RESULTS: Using top two popular spacing between and within rows, respectively, the spacing
autumn radish cultivars ‘S’ and ‘C’, seeds were sown in that did not reduce the yield and quality of radish roots in

spacing between rows of 55x25, 45x25, 35x25 and 25x25 two popular autumn radish cultivars.

cm, and that within rows of 35x28, 35x25, 35x22 and

35%19 cm. Plants were harvested 58 days after sowing and Key words: Autumn cultivation, Double-row spacing,
leaf weight, length and number, and root weight, length Raphanus sativus, Root yield, Root quality

sugar content and pithiness were investigated. In the

spacing between rows, no significant difference was

observed in leaf weight, length and number in both N B2

cultivars; however, 25 cm of spacing between rows

H(Raphanus sativus L.)& AAAZ 0% de] Ajulj= i
NE T AR MET 7IFE Fokehs AR/l 5
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(KREI Report, 2015).
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-C* cultivar *$” cultivar S" cultivar S cultivar C” cultivar 8" cultivar
-25X125 -65X23 -45X 125 -35X 19 -35X 19 -38X 72
*C”eullivar 8" cultivar “$" cultivar 8" cultivar *C"eultivar C*eultivar
-35N 25 -45X 25 -65X 25 -35X22 -35X 128 -35X 28
C"eultivar S eultivar “C*cultivar 8" cultivar ~C"eultivar S cultivar
-45X 25 -35X25 -65X 25 -35X 25 -35X22 -35X25
“C*eultivar L eultivar *S’ cultivar S cultivar S cultivar S cultivar
-65X 25 =35X 23 -25X25 -35X 28 -35N 28 -35X 19
'S cultivar L eultivar ~Ccultivar C* cultivar S cultivar *C" cultivar
-25X 125 -635X 25 -25X 25 -353X 19 -35X 19 -35N22
'S cultivar O eultivar ~Ccultivar C* cultivar C" cultivar C* cultivar
-35NX 25 -45X 25 -35X 25 -35X 22 -35X 25 -35X 25
S cultivar ~C* cultivar “Ccultivar -C* cultivar S cultivar -S° cultivar
-45X25 -25X125 -45X 25 -35X 25 -35X 25 -35X28
=S cultivar *S* cultivar “S" cultivar -C* cultivar S" cultivar “C* cultivar
-65X 725 -25X25 -35X25 -35X123 -35X 22 -35X 19

Fig. 1. A photo showing radish plants with different spacing and experimental plot design. The photo was taken 27 days
after sowing. A: An example of spacing between rows using ‘C’ cultivar with spacing of 55x25 cm (left) and 35x25 cm
(Right) and B: Experimental plot design using randomized complete block design.
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Table 1. Growth characteristics of two popular autumn radish cultivars ‘S’ and ‘C’ grown in different spacing between rows

Cultivar Spacing between rows (cm) Fresh leaf weight (g) Leaf length (mm) Leaf number (ea)
55x25 482 a” 498 a 219 a
45%25 486 a 512 a 219 a
S 35%25 473 a 499 a 23.7 a
25%25 425 a 486 a 212 a
7777777777777777777777777 555  483a  47%6a  22a
45%25 444 a 479 a 220 a
¢ 35%25 423 a 490 a 212 a
25%25 413 a 506 a 212 a

"Means separation within a column for each cultivar by Duncan’s multiple range test at P=0.05.

2100 4 a o 'Cultivar'S' OCultivar 'C' 300 - B Cultivar'S' O Cultivar 'C’
a
1,800 - ab a b H a a
a b 250 4 a ab 2 ab b a
% 1,500
%ﬂ = 200 4
5 S
= E =
d; 1,200 5
2 £ 150 -
= 2
3 900 é
<
[~ d
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300 - 50 1
0 L 0 - |
55x25 45x25 35x25 25x25 55%25 45x25 35x25 25x25
Planting distance(cm) A Planting distance(cm)

Fig. 2. Fresh root weight (A) and root length (B) of two autumn radish cultivars ‘S’ and ‘C’ grown in different spacing
between rows. “Means separation for each cultivar by Duncan’s multiple range test at P=0.05.

Table 2. Growth characteristics of two popular autumn radish cultivars ‘S’ and ‘C’ grown in different spacing within rows

Cultivar Spacing within rows (cm) Fresh leaf weight (g) Leaf length (mm) Leaf number (ea)
35%28 481 a* 518 b 214 a
35%25 485 a 519 b 22.1 a
5 35%22 478 a 512 b 22.1 a
35x19 482 a 561 a 213 a
7777777777777777777777777 35«8  57a 497 b  234a
35%25 467 b 512 ab 21.7 b
< 35%x22 487 b 537 a 21.0 bc
35x19 416 ¢ 541 a 196 ¢

"Means separation within a column for each cultivar by Duncan’s multiple range test at P=0.05.

Fom FIAYT} FotdGE FAA FAE Kol kA AZE AAYe] Askal FFRo] ast] 22 dojxtk=
stk 1y 9] Af SEFY CEES & o 239 AT Anel 22 A4S Bk

35x28 cmollA 518 mm, 497 mm= 7}P¢ Zskor 35x19 A A5 b HEl 2, 2 5 AR A3
cmof|A] 561 mm, 541 mm= 7P A3tk E5F Yreld C SEFY A5 Be AN %ol 1,500 g Hielz 4
F59] 79 35%x28 cmE] 35%x19 cmZ7HA] BA1A F94S A3t 719 F7F AALE o U CEES] 79 35%x28, 35x25

Kol 7&5\_0]»4 AES B tKTable 2). °]& ©AF(Ko 133l 35x22 emelA= 1,500 g ool FrF AARE LA
et al, 2012), A(Nam ef al, 2009), As(Kim et al, 35x19 cmollA| 1,148 go& oA 0% WA YERsITHFig.
2010), <(Rahman ef al, 1990) 5-2] A-Follr Waaka 7§ 3). SEFY ¢ AL 35x28 ecmolA] 228 mmE 7HE 2
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Fig. 3. Fresh root weight (A) and root length (B) of two autumn radish cultivars ‘S’ and ‘C’ grown in different spacing
within rows. *Means separation for each cultivar by Duncan’s multiple range test at P=0.05.

Table 3. Sugar contents and pithiness of radish roots harvested 58 days after sowing from different double-row spacing

Planting distance division Cultivar Planting distance (cm) Sugar content (°brix) Pithiness
55x25 47 b* 2.7 a
45x25 49 ab 2.6 ab

5 35%25 51 a 2.3 ab
Spacing between rows ~ --------------------- %512*5""""""""*"593""""""***ZLO*P ******
55x25 54 a 31a
45%25 53 a 32 a
< 35x25 56 a 32 a
25x25 53 a 3.0 a
35%28 50 a 22 a
35x25 47 a 22 a
5 35x22 50 a 26 a
pacing within sows oo e N 492 232
35x28 51 a 34 a
35%25 53 a 29 ab
¢ 35%22 52 a 29 ab
35x19 51 a 24 b

"Means separation within a column for each cultivar by Duncan’s multiple range test at P=0.05.

2lom, 35x25 ecmollA 203 mmE 71 Zth CEES A
G 2, o] AR Y] ATt Ao} ol FATt
FoASFE Ardhs AR WA Ko et al, 2012), &
=(Kwon et al, 2002) 121 SHKim et al, 2013) 53
2 Adg ®ylok mEsh, TR e A9 o= Aol
tist A7+ A9E 1964\ Hussain 59 dA7olA F F2
FEF AAAYA Fog avE Heltk siglow,
Rahman (1990)> 4= &l g4 5 A7t #Hdf 7
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Aol st A= glo) F5 TRl sk 7 = Al
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§ A APTelA SEFC], FAY APTelA CF
Fol At A5 nigso] Aol o 12 ¢S Btk
ol w2 H-o] nidle] W f2AAEY] FA% A
S A g2 S5 Astel mE s} Fxlo] dlo
E WAY(Park and Fritz, 1990)3h= vhgEol= A2H =7}
S5 e e Bl upehrpA] Za o] o
=Tt AZbEnh gl CHS Hrhe SEEo] vigrse] |
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