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Abstract

This study was carried out to investigate the effects of several substrates and ratio of NO;™-N to
NH,*-N in nutrient solution on growth, yield and mineral uptake of sweet pepper(Capsicum annuum
L.) in bag culture. The content of minerals such as P, K, Ca and Mg showed difference in concentra-
tion among media; P and Mg were the highest in vermiculite+rice hull, K in perlite+vermiculite and
Ca in perlite+peatmoss; with the lowest in the single perlite medium respectively, Ca of mineral made
fairly higest level in concentration compared with the others in all of the media. The concentration of
mineral content was lower in the ratio of 8:2 than that of 10:0. Admitting that the pH made differ-
ence depending on the kind of substrates and ratios of NO;-N to NH,*-N. The pH of 10:0 ratio in all
the substrates was higher and more stable than that of 8:2. The range of EC in all the substrates
showed from 1.78 ds - m™ to 2.10 ds - m!, which was optimum range for growth of sweet pepper, and
range of EC is larger in 8:2 ratio than that in 10:0 ratio. Plant height and stem diameter were noth-
ing to do with the kind of substrates, but leaf area was the largest at vermiculite+rice hull of the 8:2
ratio, fresh and dry weights were heavier at peatmoss+carbonized rice hull, but were the lightest at
perlite. All indexes related to the growth which had something to do with the kind of substrates higher
in 8:2 ratio than those in 10:0 ratio. The number of fruit and fresh weight related to the ratio of the
8:2 were the highest as 17.5 at vermiculite+rice hull with 1,588 g of fresh weight, while the yield fron
perlite was the lowest, The number of fruit was the highest as 16.4 at virmiculite+ rice hull, yield was
the higest as 1,394 g at perlite+peatmoss. The yield of 8:2 ratio at all substrates was higher than that
of 10:0 ratio. Of the mineral content related to the plant part, K* and Mg?* were higher in concentra-
tion at leaf; Ca®* were higher at root; PO,” was higher at stem and fruit; The content of mineral
showed no difference between the ratio of the 8:2 and the ratio of the 10:0 with no regarding to the
difference of mineral content among substrates; and K*, Ca®, and Mg?* uptake of sweet pepper were
higher at 10:0 ratio than that of 8:2 ratio; while PO, uptake of sweet pepper was lower at 10:0 ratio
than that of 8:2 ratio.
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Table 1. Comparison of mineral concentration according to the several substrates, and ratio of NO;to NH,* in nutrient solu-

tion used for the bag-culture of sweet pepper

Mineral concentration(meg * L)
Ratio of NO;:NH4* Substrates
P K Ca Mg
Rice hull+Coconut fiber 3.6 6.8 5.9 23
Perlite+Coconut fiber 3.5 6.3 54 2.7
Peatmoss+Carbonized rice hull 3.1 6.4 6.4 24
8:2 Perlite+Carbonized rice hull 29 7.1 5.6 2.1
: Perlite+Vermiculite 34 7.8 6.2 24
Perlite+Peatmoss 3.0 6.5 6.5 2.5
Vermiculite+Rice huli 3.6 74 6.8 2.8
Perlite 25 6.0 4.8 2.0
Rice hull+Coconut fiber 37 6.8 6.3 35
Perlite+Coconut fiber 34 6.2 6.2 3.1
Peatmoss+Carbonized rice huil 35 6.6 6.6 35
10:0 Perlite+Carbonized rice hull 3.6 79 6.0 2.8
: Perlite+Vermiculite 3.8 7.3 6.5 3.8
Perlite+Peatmoss 3.7 6.6 6.8 32
Vermiculite+Rice hull 39 7.2 64 3.6
Perlite 2.9 59 58 2.5
LSD. 05
Ratio(A) oY) NS *ok *k
Substrates(B) ik Fk ok Hk
A XB NS NS *x *F

“The P, K, Ca, Mg concentrations of initial nutrient solution were 2.5 meg * L', 6.0 meg - L, 3.0 meg - L', 2.0 meg - L7,

respectively.
YINS, *, ** : Non-Significant, significant at P =0.05, 0.01.
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Table 2. Changes of pH and EC of nutrient solution affected by several substrates during 20 days after treatment?

pH EC
Ratio of NO;:NH,* Substrates
Mean Range Mean Range
Rice hull+Coconut fiber 6.08 5.76~6.19 2.01 14~2.1
Perlite+Coconut fiber 6.07 5.84~6.28 1.95 1.5~2.1
Peatmoss+Carbonized rice hull 5.98 5.45~6.24 2.01 1.4~2.1
8:2 Perlite+Carbonized rice hull 6.01 5.67~6.32 1.95 1.4~2.0
: Perlite+Vermiculite 6.13 5.56~6.70 2.10 1.5~2.3
Perlite+Peatmoss 5.96 5.43~6.15 2.01 1.5~2.1
Vermiculite+Rice hull 6.03 5.70~6.28 2.06 1.4~22
Perlite 6.15 5.86~6.30 1.83 1.4~1.9
Rice hull+Coconut fiber 6.58 6.24~6.94 1.88 1.4~1.9
Perlite+Coconut fiber 6.66 6.46~7.06 1.86 1.3~1.9
Peatmoss+Carbonized rice hull 6.15 6.01~6.26 1.89 1.5~2.0
10:0 Perlite+Carbonized rice hull 6.42 6.10~6.61 1.85 1.5~2.0
' Perlite+Vermiculite 6.83 6.52~7.06 1.97 1.5~2.1
Perlite+Peatmoss 6.34 5.99~6.36 1.87 1.5~1.9
Vermiculite+Rice hull 6.62 6.32~6.76 1.94 1.5~2.0
Perlite 6.93 6.66~7.11 1.78 1.4~1.8
LSD. 05
Ratio(A) #kY) EE
Substrates(B) *ok *ok
AXB *x NS

NS, *, sk . Non-Significant, significant at P=<0.05, 0.01.

2 pH and EC of start solution were 6.0 and 1.8 ds - m™, respectively.
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Table 3. Effects of substrates and the ratio of NO; to NH," in nutrient solution on growth of sweet pepper in bag-

culture?

Ratio of Plant height Stem diam.  Leaf area F(res,h Vlgtggt ? B4 “{iﬁhl;
NOy":NH," Substtes tem) (em) (cm* - plant") Legaf : Stem Lfaf : Stem
Rice hull+Coconut fiber 65.7 1.49 8,046 167.20 23394 23.83 30.37
Perlite+Coconut fiber 65.4 1.51 8,120 170.14 238.57 25.63 33.07
Peatmoss+Carbonized rice hulll 69.7 1.56 8,329 174.83 241.37 2690 35.03
82 Perlite+Carbonized rice hull 64.1 1.52 7,997 160.51 233.14 22.87 3047
Perlite+Vermiculite 66.4 1.50 7,901 15994 233,51 23.13 3263
Perlite+Peatmoss 68.5 1.55 8,273 17327 24094 2577 3433
Vermiculite+Rice hull 68.2 1.57 8,352 174.64 24134 2640 34.83
Perlite 60.2 1.42 7,325 157.54 230.11 2047 2993
Rice hull+Coconut fiber 61.6 1.44 7,866 154.10 231.53 2191 3024
Perlite+Coconut fiber 61.2 1.47 7,869 152.60 230.83 21.14 29.61
Peatmoss+Carbonized rice hull 64.1 1.48 7,986 16043 23640 2297 3153
10:0 Perlite+Carbonized rice hull 61.2 1.49 7,642 150.70 230.63 1941 2857
Perlite+Vermiculite 59.1 145 7,848 15733 23170 21.81 30.24
Perlite+Peatmoss 62.7 1.50 7,982 160.13 23623 2277 3144
Vermiculite+Rice hull 61.4 1.51 7,991 160.37 23673 2321 3231
Perlite 57.7 1.40 7,196 149.60 22790 1831 25.64

LSD. 05

RatIOS(A) *%kY) sk sk L1 sk sk Hk

SubStrateS(B) * sk 3] *sk *sk Fok *k

A XB NS NS * * * NS NS

2Sweet pepper was cultivated from October. 26, 1997 to April 5, 1998.

YINS, *, ¥* : Non-Significant, significant at P=<0.05, <0.01.
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Table 4. Effects of substrates and the ratio of NO;™ to NH,* in nutrient solution on yield of sweet pepper in bag-culture

. . . Fruit Ratio of
Nléj?;(lil(lj-lff Substrates I\;I)Z.roélirrllltl ! AZ:éfggli(fglt E‘;ﬁgr length  diameter Mrket?ble
cm) (cm) fruit
Rice hull+Coconut fiber 16.06 87.6 1,407 8.03 6.13 85
Perlite+Coconut fiber 15.73 86.8 1,365 8.14 6.12 88
Peatmoss+Carbonized rice hull 17.35 90.4 1,568 8.28 6.28 89
82 Perlite+Carbonized rice hull 15.73 88.9 1,398 8.07 6.31 86
Perlite+Vermiculite 16.03 873 1,399 8.33 6.19 87
Perlite+Peatmoss 17.27 89.8 1,551 8.16 6.28 88
Vermiculite+Rice hull 17.53 90.6 1,588 8.23 6.45 87
Perlite 14.36 82.6 1,186 7.99 6.09 83
Rice hull+Coconut fiber 14.56 84.7 1,233 7.98 5.94 84
Perlite+Coconut fiber 15.27 83.8 1,279 7.67 5.96 84
Peatmoss+Carbonized rice hull 15.84 85.4 1,352 7.61 6.01 85
10:0 Perlite+Carbonized rice hull 14.87 84.5 1,255 8.06 6.02 84
Perlite+Vermiculite 15.64 84.2 1,316 7.98 6.08 84
Perlite+Peatmoss 16.24 859 1,394 8.04 6.05 86
Vermiculite+Rice hull 16.44 84.4 1,387 7.99 6.03 85
Perlite 13.63 74.7 1,018 7.52 5.81 80
LSD. 05
Ratio(A) #k2) ®k Ak *k #k *ok
Substrates(B) *ok * *ok * NS *k
A X B NS NS NS * NS NS

NS, *, o Non-Significant, significant at P=<0.05, <0.01.

% Sweet pepper was cultivated from Dec. 6, 1997 to April 5, 1998.
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9, ods, 3, 373 2 4EAS o] 82
A 1009 Histed A YeRY NH, H71oll 28 A
+ ¥ FEFY A7 JAHUTKKIm 5, 1989;
Jung, 1995).

71870 AL Heole Gg wiRdN 10%2
e} Aol HIdl] gitt. o] 7] Hele Uy
o] thEolon AJEaet viaHe u FEAdo] 4
3] "olxitt. 82014 71¥=}t waggo] 10:000 HIB}
o FA YeRgh=d, ol ©azdl] QlojA] NH e &
& H8o] AP, Y5 F5vt 48skA o]
R7] WER] RASZ BHEED, Ikeda and Osawa
(1985 NH;*¢] &8A] FZo] adErka B sy},

5. NOy:NH," HI®0| U HiX| Z/E AFHLY
o198 e

5 3710 23t AEAY o148 ke Ak
79 HE oE PR A A3N(Table 5),
8:201A K*, PO,& WU|FElo|E4+} AN, Ca?,
Mg Belo|E+TEX 2of| A z}z} ggic),

10:0914 & K*, Ca**2 HU|FElo)E+3A o)A,
Mg*e Ho|E+msdy] 4felA, PO = Hilo|E
+HER 20X 22} o) Egkon), B4R e
o] B AEAAN HSE gssle] TogR g
I AEASTE IHE FHo] LS ¢ F AN
HLee &, 1996).

8:2014 K* g E7I9} Slojl Bgkon} sy
I} Z o)t glen, Bl 0.66~0.76 YR
- A, ol F5E K7 A& Adie
olFHo] B A =AY WEQ Aoz A}
g¥(Jeong, 1996). Ca> The Ba)o|x Btw,
Foll A Ao} Ko} vkl AEgE HPGEd, ole
Ca™?] olF &7} =7 APJHHET Held) Pol &
A7) Wi Reg ALEEtH(Brafiecld and Gu-
ttridge, 1979). Mg*9] & Azt Z700A Bt
I EFEellME FHo] K9} 7 ARS YehiA
PO, 9] §Re Z7]9} TpadA 0.63~0.817 0.61~
0.78 M of7F By, 7} Bde AU &
K*, Mg*, PO, & tiRE A5A9 £7|9}
QellM, Ca’*es oA zizb gl agla AE
AW F7I8E F KVF 7P B3l PO, Ca¥,
Mg** <0 & YERGTHTable 5).

A

10:0901= E7]9F QoA K*, Mg? o] Wt
BaloA Hof 829} 22 AES HYon, Ca¥e
EEjellA thh BT M ol 820 Ao}

& e By

2o Feo] 2 FIIHR gL, 829 B
10:00 HIgl] K*, Ca?, Mg* ko] #, 9, &7,
o] oM giFFeE AHou, PO 82014 B
ATHRuth and Kafkafi, 1985; Maria et al., 1974).
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Sse] A2Aulol] 2% klAulAl NO,-NZF NH,-No] Bl&8:29F 10:0), HiA] 5ol wfe B, &

F 9 BPR Fd vRE G ARG viRAe FIRE 5 P K, Ca ¥ Mge HiX|ZI)] Aol
7} vebded], P 2 Mge HuES|E4+SA0lA, K Hepo|Eau|FeElo]EoiA, T8]1 Cad Halo]
EFET A 12 1 BErt B3kon, Helole dgulixlolN 71 wskt). thE ARl HIskd Cad
57t 71 E=9kem, 10:0 Bl HIgkd 8:2 kAol i) )R] B} Wit o] pHE
NO;NH,* H1&<l wa}t w7t thh Rol7t ALort, 10:0004 Aol om, 8:20 HISld o7t &
Al SAEQR}. iAE ECE Yrbo|Evu|EElo)Eg) wnlEElolE 4Gl FUTE 8:20A = 1.83~
2.10ds - m? MG, 10:0004= 1.78~1.97ds - m* BE Ueh} 28 vRolM Gzg B8 AHHg
Heols 82810 247 A4S 8291 10:08] S uixlel] wE ASx= glgler], AL vvfEet
OE+FANA, AAF, 7EFE 5L dETFelM KA51, HelolE ©hg wiRelA 7t B39
ot} S 52 A 254 e 9% Jdov, 2%, A7, 94UF, AAF £ 7285 52 NHYE 3
715t 8:2 GBoll A wRIEFol BAIglo] 10:000 BIEl FA JeRdTh FRE D FEEEE 8:2004 ¥
njEalolE4+ANA 17.53709) 1,588 g2 2 B} AR O, HelolE GRuA)eAM 71 A} 10:0
e FdasE HUFEo|E+FANM 1644002, 5k HEo|E4uET 20X 1,394 g0 2 7 =
A ERdTh g e vz EHo) WE zlo|x U AAEH oL, 8:29) BE viR|A T, Tk
HaaE, 37, g 2 AEHRE Bol BF 100 YARD A Jeldth A A Fr4RS 829
A K2 Mg QollA, Ca¥e HigloA wskon, po, 2 FT EielA Bokth 10:00049] 71
HET g0t e AFS Yehliled, wixizlel] Er14d8e] Aole SR Ldet lzAgel o
2 EHE FEke] Alole K*, Ca?@ Mg™e 10:090A4, PO, & 820014 Zh2t @ttt
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