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Study on NHMH,PO, in Nutrient Solution using Tap Water
during Hydroponic raising of Crisp Lettuce
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Dept. of Horticulture, Sangmyung Univ., Chonan 330—180, Korea

Abstract

This study was conducted to investigate the effect of NH,H,PO, on pH of the
nutrient solution using municipal tap water during hydroponic culture of crisp
lettuce(Lactuca sativa var. capitata) seedlings. The composition of starter solution
was different from that of supplementary solution. The pH in the nutrient solu-
tion was suddenly declined and recovered as the supplementary solution was
supplied. The pH of nutrient solution was increased with high temperature and,
on the contrary, the EC of nutrient solution was decreased. It shows that plant
absorbed nutrients more than water in given solution when the temperature and
light was high. After supplying supplementary solution in 1st and 2nd experi-
ment, pH was slowly increased to 7 in NHH,PO, 0.25me/ ¢, but maintained 6.4
—6.5 in NHH,PO, 3me/ ¢ and 6me/ ¢. In 3rd experiment, pH was slowly in-
creased from 6.7 to 7.4 in NH,H,PO, 0.25me/ ¢, but decreased from 6—6.5 to 5
—-5.5 in NHH,PO, 3me/ ¢ and 6me/ ¢. So it is suggested that the concentra-
tion between 0.25 me/ ¢ and 3 me/ ¢ by concentration base or the amount of
NH,H,PO, between 1me/6 ¢ and 7me/6 ¢ by total quantity in solution is appro-
priate for stabilizing pH in the nutrient solution. Also this experiment suggests
that hand operated measurements must be cautious due to the change of pH
and EC within a 24—hour cycle.
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AolA Fysldon FAFEL APAE(
Lactuca sative var. capitata)ql ‘Sacrament’
(Takii X, 9¥)& A&d4d. Fa4+= 3}
FE5¢ B AAHAtrE 19959 249 289
o FELdeg A2ZA(3cmx3emx 3cm)dl]
3l 39 79 I A oAl 1/24)
Yamazaki A58 WA g AZA7 1/33 =%
A28 YolFn &£IAAY. 3¥ 2199
Agul=e FZFod, Augye &3
22 A& &3z ZANFL Fr @
et Wl=E 2EEEAE, 712 240cm, AR
20cm, ¥o] 10cm¥ct A8+ Yamazaki A3
£ WIFAE 1/285 2 FFstH Vg vE
& ALY NHHPOMEE 727 o B2 2
0.25me/ £ (NO;—N:NH,—N=3:0.25), 3me/ ¢
(NO;—N:NH,—N=3:3), 6me/ £ (NO,—N:NH
~N=3:6)2 3o FFasion, AdT 42
ANE Aetslch TE Adols FFED
Yolge FETE 42 Auged, A
Yol Ag¥ +58 pHE 7580k ZE A
e £VAE Aoz 23 ANY o
Lol A zalgc}. wWgA e FFE FaE= A
FASFA YL o] &3 pHet ECE X243t
At pHe} ECE 25C9 oz AFnH 3}
o vepdgch 13 AEL 2go] 2u7]
QA 3% 279 19A1e1 A 33|17 B FYFA
on, APMAA A A FY & Yamazaki A
8 gy 1/2% % (NHH,PO, 0.25me/ £ )&
AeF 4044 FF3ta, F7he k4 NHH,
POl 8§ A}&3l9 2}z 0.25, 3, 6me/ ¢ 9
NH,—Ng& =T33 wigd & 2004 YoAFH
ol 22 A¥L 13 A FYTE PYeow
39 299 16A¥H 47A7H5e #g3dct
(Table 1). 3x}A ¥ 3¥Y 319 12A1%¢ 494
77 &5y A, A 2w ke EE 0.25, 3,
6 me/ 4 (o]3 N—0.25, N—3, N—6o2 o
7139} NH,—N& T8 wlJdiE& 4044 ¥
AF:A I, FrhfgYL 2044 YolFqc) 3
at Aol 53], 4{AP 5 H3E &
olv 7] $13ted dFAde 33, HeF 107 H
Hg AR, AAF, & 2 (chlorophyll
meter SPAD—-502, MINOLTA, Japan), g4
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Table 1. Quantity of nutrient solution and nitrogen in nutrient solution at 1st and 2nd experiment.

Treatment Solztt?;e(r o S‘S‘Elp::’ir:j(m;;y Total NOy(me)  Total NH,(me)
N—0.25 40 360 15
N—3 40 360 70
N—6 40 360 130

(chromameter CR200, MINOLTA, Japan)%&
A9 Mo 23L& 2FFY C A
A L, a* b¥ito 2 S3ahg

Zu & uFE

dutd o7 AFA4F AuA A4 pHe 6.0
~7.00]9, 5.0~7.08] WHAANE A{ol 2
AL ok 1k A3 23 Al A A=
HFY(N-0.25)& FF F FrhlddE
FHE wW7x pHe 7.2-7.69 WHelA, EC
£ 0.7-0.89 HHelAN ¢HR FFE 20
(Fig. 1, 2). ANg|¥ 2 Fr/hdds I35
%o pHE N-02542]79 A$ 4%, N—
3AY Y AS 663%, N~-638 79 751%
6552 AeFE & dHE FE F
Astgd (Fig. 1). 28 Frlujdd & 3
g ¥ pH7t HAE 0.2, #AE AR shes)
At ol <ol F4vt FHUSE AA
Hov* NHHPOE &3 Hed axs
AAE 4 At ECe Az gA g FF3
FoE= 2E Ay oA 0.7~08¥ 52 4
A FAEHAo Y, FhGd s FIFR F
d& N-6xg79 ZAS 1H=s2x 45T
yhH, N—-0.25x% 2 72 N-3A-e Pz F
¥ @Al 0.67bz] stEEtd izl N-33 8 #+&=
09858 Z7b8ta N-0.2548 F= QA
2 A% ¥ S RAck(Fig 2). 2E A
oA FrhddE FFsd& W pHst
EC7} 3§73 Ast=lddcirl 949 AU &
opzk=dl, 2 olft &4 WYY FFe
v B o] 2 #HF YoM EE w2l

Ro g A=

32 AgolA pHE N-—-0.25% 2] o4 6.7
—74 Aol A A F whd, N-3x]2) 12 N
-6 FAAN L 6—6.59ARE 5—557%
AAE ZAase L BAd(Fig 3). 53
pHe] #W3lZo] N-0.25% 8]} N33+
Aol A AAE 0545, BAlE 24 %717
zpo) 7t Wl EC: 0.25 xe)FolA 0.6—0.8
Atojol Al AA g wbd, N-3a 21} N-63
gl Lol A= 0.8~1.22F0] 2} 1.1~1.52}0]¢] A
A A FH=EdA Aol IYILE A4
5 F7bskE 4 ¥8 BAd(Fig 4). pHe EC
' 2447 2 #4Y & 2k pH
£ 2xs Fx7 L Pl ¥da, ECx
e AFE 29y, E o 39 04 =
9 202 AEFFHYUL. ol —&5.2} Zx o}
EFotdle wal oo F F47b gobx
A2 AHFE £ <ol pHY dFH3lE
Frota®} Tucker®?] ZAate} o] %7 =&
S Belexe A4 NH, ®cl NO, o &
571 4897 JFoE AlsHH)

3AAHAAH ATFAF 39 HAFS N
—0.25% 8] F(NO;—N:NH,—N=3:0.25) 4] A
713 2 Z7e nguH(Table 2). NH,—N
9] Hgo] 50% Bt SEFE PAFo wW
te Ba'0rt ol ubd, juHel KB e
NO;—~Nuhg FFslE 2Rt NO;—Nzb NH,
—N& 5% FFsle Fo] H&o £& 72
2 AZ vk AaE wasigeEd, 2 oA
Yol o] 5 AxE ¥AF e NH,—N
gl Y8l £5-& vehlch =3, H
ok KBE AWMA Axe] Fol 12me/ L 7HA

EFE 584% 490 £& HoT By
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NH,—Ne} vi& 9 558 283nex 22
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£ FEYgol oD, AFAY FEFE
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Lt Aol AMejAl Wy Fd aE A
Mg e ez 4%tk aeu NH-N
ol 243 QEoHEEe IRz,
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AFAA & ASE Askoh Ut A Aok
ARY BEE Folt Anchs FrhR oo
A ExE EoA4 FFsE Aol pHst ECE
A7 AEHY ALE AEddY =
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a8 Tme/6 £ (A Ful ok 10me/40 L +
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Table 2. Fresh weight and leaf chlorophyll content after NHH,PO, treatment in 3rd experiment.

Fresh Weight(g/plant)

Chlorophyll¥
Shoot Root
Treat- Days after treatment
ment 8 10 12 8 10 12 8 10 12
N—-0.25 049 0.96a 1.27a 0.143a2 0.332a 0.484a 31.7 34.0b 34.2b
N-3 0.37b 0.80a 0.94b 0.091b  0.24%9a 0.213b 324 37.7a 37.8a
N—6 0.34b 0.56b 0.78b 0.088b  0.120b  0.139b  31.9 37.6a 38.6a
2 The value is from chlorophyll meter(SPAD —502, MINOLTA, Japan).
¥ Means separation within columns by Duncan’s multiple range test at the 5% level.
Table 3. L, a*, and b* value in the color system in 3rd experiment.
L a* b*
Treat- Days after treatment
ment 8 10 12 8 10 12 8 10 12
N—-0.25 —47.2 —474b? —457 —149b —155 —16.8b 24.2 24.3 26.2
N—-3 —47.2 —478b —464 1352 —152 —16.2a 23.7 23.3 24.9
N-—6 —47.3 —46.6a —456 —12.7a —15.0 —15.8a  23.7 23.9 25.8

? Means separation within columns by Duncan’s multiple range test at the 5% level.
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72 A A3 Fhstg e, NHH.PO, 3me/ ¢
3 6me/ ¢ A FAHE 6-6594 5-552
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