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Effects of Nutrient Control on the Growth of
Butter-head lettuce in Nutrient Film Technique

Aol g - o] 8
AEAE gt
Sim, M. Y.+ Lee, Y. B.
Department of Environmental Horticulture, The University of Seoul.

1. delsH
HEe A5 dad SALGEY 87E 848, FF 2 A5A @
@ #4dd. FAd SHAGLE] FEH} FHLE NFTZLS &84 Aujazdd
€ FAHdez Yeda gded ot HEASK] F2 AU EC A4

ofEdy] dEoltt. dwrAH o2 Ca, Mg, SO4 Cl, Na, HCOs 5°] A7 4
Y AR AAF Aulsrte HAEFZAAM FEA{ dFE F= Aoz &
HA gt old mE FA HNAHY FAJ FHLHEE FLAII v EALE
Fo /M2 AdHE el 990 Ha YsdE FrtAAE F13AU
HEFA DAL o] FolA T Uk FAW AP FEFES JEY 279 g T
NFEE FNHoE TEFLEN olFd & Qv AYE A7 aFHE
NETEH ZE FEAWAA A 77 FEFELE HEYE AFE F 9
L 2AY o2 L o]Fo FENSH MAEEE 58 & YL B o}
vzt 873384 3402 AGFe F Aok

b, 2 AP HEFTHTAA wFd ZARe FrlojezAed wa WA
TaFe ZAW FIIGER W5 Agd nAe %S 7 FAh

=3

u
w

X

od o

2.5 2 9y

v A ASAEdgR #H A8 2494 19989 3¥ 11¥%E 49
169 7tA FYs4ch AR ELS HAFASF “Omega"EE S AHLF o wi%
A2 MEA AR A TGS B FHNPKCaMg me/ )& AHE3I4 T )
¥HE& EC(ECZH), NPK(N, P, K #4), Macro(N, P K, Ca, MgZ4), M&M
(GFdie vFda 23)9 HA A2 47 UG wgdLe 1-29
BAReR Y BN 2 A BANNE BAAAFFF71(Buchid2d), €
21 %333 = 4 (Perkin Elmer 3100)3} ] A A(UV 2100, Shimadzu)$t o)< wl€h7](
ORION EA940)& AM&-3tth. ECHETE Atz £4 F =Exges Fr714

- 165 -



—E— WFdmAglel Hade zANTAL. B4, F4FTH As2AE F4
234 A AAstg

3. 23 #

AWt o g AF FAAuAAN A7 FHAL S REYSH FRA gL
2T e Z8Y TR ARSH o|EFYE B 3 § g 2-3d
A Fde mAGT oo wE #FoA PN AMHFI AF =)
o & Fdo] H1 Jon HAEFTFAME BFH2Z o)y EAE I
Al AAFE FHLE R Friole Ao Alz"sded A¥E 71&on
Aot REEAFFE AYu7]HEg N, P, KFSFE A& F71sts vl Ca, Mgd
T ddAes ¥& BE¥S 2 H.(Table 1)

FAFS FFPES MEMAEANA 7t A Jdewd 45 AAFH A
FE M&MAE 7L 7M. F3th ECZETANA A3 437 713 ¢e& A%
BHed ol ECE ¢dg 2P 4 N, P, K7l A §FAHA7 AEQ
22 BRoAY,

ol 4ol A3z Hol MEM ZATA OFUi e vFdry FHFE FA7}
7Hedted A3 &5 Audzde] &7 Qe A2 R,

Wt o

Table 1. Mineral nutrients supplied to the nutrient solutions depending on the
nutrient control method.(unit:mg - 10L")

Nutrient

controf’ NOs3-N P K Ca Mg Fe Mn

EC 83.6 125 1549 36.58 14.87 0.61 0.3

NPK 139.3 22.68  191.89 375 1525 0.62 0.31

Macro 136.46  23.34 224.3 25.39 7.06 0.49 0.24

M&M 180.3 24.74 232.0 33.63 8.12 1.16 0.68

* EC: controlling EC, NPK: controlling NP and K elements, Macro: controlling N, P,
K, Ca and Mg elements, M&M: controlling N, P, K, Ca, Mg, Fe, Cu, Mn and Zn

elements.
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Table 2. Nutrient concentrations in root zone of butter head lettuce at 23days
after transplanting.(unit'mg + L")

Nutrient o N p K Ca Mg Fe Cu Mn
control
EC 8096 46468 11983 8750 24038 0234 007 0018

NPK 9856 13983 18432 647 16766 0247 0131 0.078
Macro 1066 12541 18361 639 1787 018 0110 0.055
M&M 0856 12056 190.08 6833 158 0553 0.087 0.3%4

* See table 1.

Table 3. Transpiration rate, CO: assimilation rate and stomatal resistance of
butter head lettuce at 23days after transplanting.

Transpiration CO; assimilation Stomatal resistance

Nutrient control” (ug-cm? -sY (umd -m? s (cm - sH
EC 12.23 10.529 2.953
NPK 12.55 12.236 2.489
Macro 12.68 11.01 2.265
M&M 12.79 13.14 2.185

* See table 1.

Table 4. Response of growth of butter head lettuce as influenced by nutrient
control at 23 days after transplanting.

Fresh Dry
weight(g/plant)  weight(g/plant)

Top Root Top Root

Nutrient No. of Leaf Leaf
control” leaves length(cm) width(cm)

EC 145 185 42.0 163.8 20.7 6.48 1.26
NPK 16.6 199 42.0 1734 227 6.50 141
Macro 158 195 42.8 182.0 236 669 ~ 148
M&M 15.7 20.5 465 195.0 23.4 6.82 1.48

* See table 1.
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