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and Occurence of Tipburn of Butterhead Lettuce during Summer

Season

Bae, Jong Hyang® - Yoo, Sung Oh
Colleage of Life Science and Natural Resources,
Wonkwang Univ., Iksan 570-749, Korea

Abstract

Butterhead lettuce was grown hydroponically in a plant factory during summer season. To
decrease the occurrence of tipburn and increase productivity, optimum cultivars, substrates, gully
slope and height, and the amount of irrigation were evaluated in this experiment. Cultivars ‘Re
x' and ‘Flandria’ showed higher productivity with less tipburn as compared to the others in
spite of lower growth rates and appeared to be suitable cultivars during summer season.
Cocopeat showed high productivity due to superior physio-chemical characteristics. Appropriate
gully slope which makes nutrient solution easy to flow was shown to be 1 to 2%. The amount
of irrigation was appropriate at 2 £ /gully. Higher growth of the butterhead lettuce observed
when the bed was at a lower position. Low bed was thought to be good for lettuce growth
with proper humidity and average temperatures.

FAo W=, #54%, WA, 71¢7), 2AVE

Key words : gully, irmrigation amount, medium, gully slope, cocopeat
* Corresponding author

Vo] e @294 819 post-doc. ALl AN QL.



AERFxH3 A A8H A2%

A =

FHT Ao A AR Egd A
Az dtolg B Y3z, YAy,
A& A Solv Auislide] =UE
wel nEHe] FAES AN # F Qe
Mg FA4HE T gt Ad F
Gk = AR A3 353 gy
o] 1998 d o] 4139hao] @38l 1 F A
g FHoE 3 GAFY AuwHEFyL
15ha® A3t gl ol#lgd FYAF
B Fd Akl ofFeolx stn
Ak 2y ol gAFRE A2 AAMa
AR 27 AwdxeE dENEF
(tipburn)®} 2-& A&7t F2F A
Agale] =i Yo

AE5H 127l AAANE & B9 d
EHL AEFAY JEVEFS WLy
FEWs, Ko Mgd ol&Fsh WiER
dod B2 FEESF 42 dF CaF
& olEAEI dBuES BAEC] wo}
Z1tH(Huett, 1994).

Nagata®}t Stratton(19%6) 2 Schlagnhaufer
501987 59% AMFAZPI]ANAME
F59 n/HEA wetA YENEFT 2
Agol gt 3143, Bres® Weston
(1992) olE9 AXE FAWstn gith
o|g} Zo] AAFo HUEUEFS ALY
2 AR BRxATG EFF BE Ao
7} A o

metr] B AFge wAFYFE 983
ng7lel AuE AS AF dAE o
ButES S AR, AAEE T
7171 93l FF, WA, W= 71&7
o], F9%7 2L AuzAEd Ry
M 248 FHsaA FPHA

O:

Mz 3

AL 19973 69 1795 849 12971
7)o FHALETFAEAES] W22

Ao A 8} 68 179 JE4 v
FA5 £%F9 Flandria(Rijk Zwaan)E 6
4 17U HFdd, 15%¥2C=2 zdd
Hold2 &A 29 B¢ FHolA T §
HEAZ &AW Loy AAH 7AE &
ZYNE o83ty wid 134 FE2F B
Fa e A 79 109 Ego] 54
AT ANAE o w=(gully)dl H4 3
k. FetoE dz=e 3L 530%X80%
6.0cm(LXWXxH)o|d, Wl=eo HAF 3
72L& 75cmoln, BA T Ate]9 AL
20cme] HFig. 1). W= vz 73
& %BemzA AHLEE 185F/m™7t
A Aok HFge FPALAFATA
el A ZHA JEd AF A
(Table 1)& ©]&3l% 1, pHE pH A5%
A 7}(Consort co., P914)Z 55~60 W=
ZA3¥ 3, ECE EC AE%47|(Consort
co., K520)2 15~18mS/cm HHAA =
Ao, S AF I LS TEHP I Elol
g REFA 13 208 §F 1232
Yo 3FsA.

NAFNEF FFHAEAEY L Histor, RZ
42-06, Rex, Flandria(Rijk zwaan), Elvis(L.
De Mos), S 3165(S&G Seeds) %
Milou(Enza)& &Al8tgith sz dde =
FHE] WAMETXE 6X58m(Eol
x27)e Fg2ag EE HL AHT
(A 120m) 8 AETEEE AVE S
X5X5cm(LXWXH)% 4X4xX4em(LXW
XH) 272 3o FAsH d=9g 7
7] A¥2S Mg FIFH w9
Hoete] EolE 1%, 2%, 3%2 22 FH
I, FH4EL =g 13 203 40 =
T, HEe Fold duiFd AFS
2AAE 100cmEo|2 H=g AX)3 1,
A A= 65cme] Eolof AX 3t

ZAHE 8 12¢9 H¥EES FTEIHUA
AAF, FAVMV ZoF FA471& 4
T4E), dEvES FTHES ALY
RE A¥YFE 265 4AGgux 39E
o2 A 3A.



W F

33 Az 452 gAY 2T 439 4%, 32 R JENES

249 e 9%

Table 1. The nutrient solution composition of butterhead lettuce according to the

different growth stages (capacity: 1,000 £, concentration: 100 times).

Unit : Kg
. e Growth stages”
Solution Fertilizer
1 I m

5 [Ca(NOs); - 2H:0] NHsNO3 50 45 40

A tank  KNOs 10 20 20
Fe-EDDHA 34 34 3.0
KNO;3 30 30 40
KH,PO4 20 20 20
MgSOy - TH20 15 10 10
K350, - - 5
Mg(NOs); - 6H20 10 15 15

B tank
MnSO; * H:O - 0.169 0.169
ZnS0, + TH20 - 0.115 0.115
NazB4O7 - 10H,0 0.200 0.150 0.150
CuSO, - 5HO 0.025 0.025 0.025
Na;MoO; - 2H0 0.012 0.012 0.012

I: About 10~15days after planting, II: From 1 till beginning of heading,
M: From IO till harvesting.
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Fig. 1. A schematic diagram of the gully using this experiment.
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Table 2. Growth, quality and tipburm ratio of butterhead lettuce cultivars grown

hydroponically during summer season.

Fresh weight

Tipburn ratio

Cultivars (e/plant) Quality” (%)
Histor 422 ab” 6.5 be 90 a
RZ 42-06 414 b 75 b 90 a
Rex 395 ¢ 8.0 ab 65 b
Flandria 402 b 85 a 65 b
Elvis 432 a 6.5 bc 90 a
S 3165 386 ¢ 40 d 90 a
Milou 399 ¢ 6.5 bc 90 a

? The value is based on the quality standard of VMYV auction(1: Bad, 10: Very good)

¥ Mean seperation within columns by Duncan’s multiple range test at 5% level.
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Table 3. Effect of bed slope on the growth and quality of hydroponically grown
butterhead lettuce during summer season.

Gully slope Fresh weight o Tipburn ratio
Substrate %) (e/plant) Quality %)
1 323 a’ 70 a 00 e
Cocopeat 2 322 a 70 a 24 cd
3 312 ab 70 a 24 cd
1 293 be 70 a 24 cd
Peatmoss 2 291 cd 70 a 56 ab
3 288 d 70 a 72 a
1 224 e 65b 16 d
Peat block(4cm) 2 214 e 65 b 00 e
3 211 e 65 b 00 e
1 309 ab 70 a 16 d
Peat block(5cm) 2 303 be 69 a 4.0 bc
3 28 d 69 a 24 cd
% Y See table 2.
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Table 4. Effect of irrigation amount on the growth and quality of hydroponically grown
butterhead lettuce during summer season.

Irmigation amount

Fresh weight

Tipbum ratio

Substrate ( ¢ Jolant) @ /plang) Quality” %)

o =

Peatmoss i gg l; ;g Z 2;(2) :

Peat block(4cm) i ;i’g ¢ g:g 1; 8:8 2
i

Peat block(5cm) i ggzg S ;:8 : ’jé :

% ¥ See table 2.
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Table 5. Effect of bed height on the growth and quality of hydroponicaly grown butterhead

lettuce during summer season.

Fresh weight

Tipburn ratio

bstr: height® ity*
Substrate Gully height (@/plant) Quality” (%)
Cocopeat Low 30 a 70 a 0.0
pea High 326 ab 70 a 0.8
Peatmoss Low 303 cd 70 >
eatmos High 289 d 70 a 2.4
Low 219 e 65 b 0.0
block(4
peat block(den) High 2 e 65 b 08
Low 310 be 70 a 0.8
bl
peat block(5¢m) High 310 be 70 a 16

* * See table 2.

? Low and high means that gully height is 6.5cm and 100cm, respectively.
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Fig. 2. Changes in average temperature and humidity by different gully height.
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