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Studies on the development of new seedling production
system and planting machine for hot pepper

Park Kuen-Woo
Dept. of Hort. Sci., Natural Sources Coll., Korea Univ.

Abstract

The main purpose of this project is to study on the new seedling production system and develop planting ma-
chine for hot pepper(Capsicum annuum var. annuum) The results were summarized as follows.

As peatmoss(horticultural substrate) and TKS(German horticultural substrate) have good physical and chemical
properties, the growth of pepper seedling was greatest in these growing media. the costs of these growing media
were high in our contries. However, the growth of pepper seedling in mixed growing media(peatmoss : field soil=
1:2) was good. Therefore, mixed growing media(peatmoss : field soill=1:2) can be alternatively used for pepper
seedling production in respect of economy.

Germination and prompt index of pepper seedling in the sprinkler-irrigation were higher than in the sub-irrigation.
But, the growth of pepper seedling in the sub-irrigation was better than in the sprinkler-irrigation.

Top length and number of leaves were less affected by pot size. Leaf area and fresh weight increased with in-
creasing pot size. But there was no difference in shoot dry weight ratio with increasing pot size. Pot shape affect-
ed no influence of the growth of pepper seedling.

Pepper seedlings grown in the plug tray were less expensive to produce than those in large sized pots because
they required less substrate, space, and production costs.

Brushing reduced the overall growth of pepper seedling and especially reduced top length. The appearance of
brushed pepper seedling was improved than those of nonbrushed.

There were 6 types of system for transplanting machine ; plow share, drum, finger, disc, drop, conveyer system.

}-J

, Feivt & 57he] 60% Thge] ASAEEA I
I.M & S Aufst glck. ojsh o] F2E 13 FE =T
EAAF el w2t FAolt £8 Tl ad k5
13 QA ARt 2l E°J51°1 A & 947 Fate] Al 245 A oHAz Stk ©]
7] A old, $2) AEsteld W gl 3 2@ AHelM, URY ebAel weh 139 4] ofF
28 HrzA Aejglel g 2RA 15 ZHHH AHe o d FAIA wls 453w FFn ] ik
o Fohetel AA Ao HHe) o 30%E ARE 2 @A A 2 Aotk 53] x¥Ho] 4 FHaFet

\m
JE e

_\._.

o



112 Kl

7HA oA AL BrluEte, o]9] iAo R f 1
= B} A3 A 5o S-S AnA e Aol
Zgsltn 2o}, ols} 2 EAE 247 delde 2
A A5 £59] 843 A A el SdHolAT &
Bo] 7hs}, A9 7|As), 8] 743} D4
2 75 o] Ag3}e]ofo} dr}. T} Fuolxe] 23
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1. SEA|AH 2o}

7h B Fe-318hy £4 =4}

£ A AdEn|zAY 44 7 AR E2-38
A AAE zAste AR de g 71288 A
Ak AAE . APAEE AH-E AEE peatmoss(
4 AE), TKS(5Y H4884 AE), vermiculite,
perlite, W&, 2, vpAtEo|1, o] AEES UAE ¥
£2 wigele] ERRES A 2 AEEHS %
ZARE o2 E2]3 EAL 7Y% (bulk density), E
A-8-ek(field moisture capacity), &4 (hygros-
copic coefficient) & ZA}stgl, 348H2 EAL pH, o
o] #|3h8-2F(cation exchangable capacity), %7-]%

%eF(organic matter content), & Ql4k(available P,

0s), #3A oFo]&(exchangable cation : K*, Ca’*,
Mg**) €& A8kt

1) 7+ 329 E2]3 B4 24}

7b0% (bulk density): u]gl Feko] ZAE cores
o83t FEFZEE HH3AT oA AAESel| 5
Ao g Woj Yol Zojdl 7, B¥3} cored] A FHE
ZX8 3 cored] HIo| iyt AR FAE AAlste
2R3k, EAETEk(field moisture capacity)-
column Wl dAeke] AAEES FH3b 5|, columnol] %
g £ A 1247k o4 filtering & F FAE 534
3 SAY TR AR A FHYEEE FAe
o, EF5ASF (hygroscopic coefficient) = 44 E
dAFE 100~110°CE 7}dsle] o€ FES 2
Eof i FRUREE BAHA.

2) 7 A= shebn B4 24}

pHE FAAE 5g& 50ml v]Ad FHsleo FHF
25mlg 7}sta 1A4)17F ¥z 3 pH meterS- buffer &9
o2 & 2 F 60x o]l FAL”. ol LAt
42k (cation exchangable capacity)& FAAE 1g<
INNHOAc & o 2 25 AHgd of3A)7]x =
Ao $71 F, o7 $|°] EFE pH 7.09] 80% ethyl
alcoholZ A& % Eokg ofx¢} 3H4 500ml Kjeldahl
flask2 &7]3 Mg0 2% 5g& Y1 Z§H4 300mlE
71 F AH FFetdch o] ¢ 47](250ml AHzt
flask) el 4% &AHEY 50mlE ¥ dz3te] AR
t}h. $70e] Z2Fde] 200ml AT HH FFE B,
232X 1088, brom cresol green 2822 7}
#, 0.1 N-H, SO, sF4H0 3 AAslo] ZMof 4 2}
o] Yehle A& w2 o 2 gt §718 ¢k
(organic matter content)2 FAME 0.5g2 250ml
Azt flaskel] #3 % 10mle] 04N FaEAtzte]|shit
EFL49E /IR F 2¥9FE 23 200°C AHEe =
7E Adgel 7hdstqict. flask wigtoll A 7127} A
37) A|&ste] A3 5¢7 A F, AL FF
T <F 150mlE 7}3kch. oF 5ml 85% H,PO, ¢} 5~6
uhgo) AAekg e, 0.2N kA -G R YR 4
o2 At FHUA BEA0 2 Hase of 4
A& HEUH?. a4 (available P,0s)& F74E
1g9) Bray No.2 & 7mlE 7}ste] Adhs] 40x7t
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EE F Toyo No.2 HA|2 ojz}a}gir}. AL 1ml #)
F % 250 3|Nslx 2.4% FAgNS 4m] )3 F A
A9lch. Ascorbic acid &)k ImlE slebe] =
EHT F 30°C F27elA 3087 A7 F w43
720nmol 4 u) ks, XA oFol & (exchan-
gable cation : K*, Ca’, Mg?*)& ofol& )3 42}
(cation exchangable capacity)?] Z#& ¢Js IN-NH
OAc F29o= oty JEde AAFFEPLEA
(Perkin elmer 3100) 2 ZA3}c}.

v AER|RAY

£ AYPLE 199249 ol vejdista Ao zietst v s}
FollA AESF B2 1589 442 ZAlstnn}
AAkeh. Fueldld AHEE ZHE AEAR Z,
peatmoss( ¥4 4E), TKS(5d HA$B4 AE),
vermiculite, perlite, W&, R, vpAlEE o]L3} o]
112,149 vl&2 vl 23 AES AZX(F 1)
&, on EJME TR/ 1389 27)4% 71
F2 718 ¥o Btk FAEERS F9ERY O¥
IFE AHEl e 19924 649 30 A7 9em v
potell 3F3ste] 657k SRl FL sprinklers
olgste] ALPrE dglon, $HA AgLrE F7}
27£3°C, o7t 18+3°CE A3k} AYTE g
T 20880 % bl wix|slgct. ARFAs SR
717t % 33e AAM sdon] B FAAA §E|
F8to] AA|sted.

t}. Pot H]wAE,

+ A 19934 Boll medista d}eta el
Aol A £BA] pot F27)9} Fej7} 23R Yol v
© Q%S AR AR e, B Age Abed
pot Z7]¢} el F 29} 7). Pot £F= E7}d4
%o o]&3k= uld pote} 163 <17 pot, o]A)zHgle]
& iffy pot, 283 HT FAHSEAA ol
plug tray(gt trayoll 507)¢] cello] 91&)E o] 43}
th AR AERIAY ZodA Jehd 7t 2o &
FAE (peatmoss : W& =1:2)E AJ83lgony, 7=
(O, 5$58)F 19934 29 189 FHojx|7l Foj
7 AR of2{7}A] pot ol fudtgon], A

T AF 20802 0444 Yoz v
St SR F fele e LRk F7 2542°C, of
2 1842°C2 $AAAeH, 4% 7% Fol B9 F4
A $Eol Eho] 2N AA)3H0).

2 £RA] A5AE.

£ A3 19929 Bl Fpubo] 159 SRA] W
ok, WolEE I 27|14 nXE 9L vua A
Atk Fege Addge) AeRss Ay
2, =3} peat block AZE 98} plug trayS o] &3}
ct. Plug tray2] 4L Zo] 53cm, ¥9] 27cmo|n]
g plug trayel] 50709 cello] glo™ & celle] =27]=
A& 4.8cm, Zo] 5.4cmolc}. Peat block #]2Z 95
27 EJRES} A8 AP styrofoam
22 plug tray7t 017 4 e E2 ubSo] o] 4
AFES vd2 P o4 2~3cm HE Bo] F4
A=E B4 33390 4SBT E sprinklerE o] 43
A of A, AY % 234 387 ASA5E Ay
o} 19924 649 39 plug trayo] 7% (‘OE, 590
1) £ 353 657 gRslgon, YT ko
2 ubEg 5070418 el Hetalct. AEAE
BIPHS 439 AAM sgon 8o FAAL o)
F3te] AxEHodr.

vl Brushing #2]Al&

T 1389 A F2e F3 o]A 9 §E Zo]7)
3 A oA AR - FERANY op7be] £rE
Fe S 23 Qled, o) 3389 AR,
A5 AAkeel] j oS w3}, o] bushing#z)7}
EvlE § 99 284 £7)44L dAA)7)x, o)
FAYAY o] Mo] A= 5 9T} B FAo)
Fddchs Bu'7) 9lod, brushing HelE 13Ho|
Ag3te] Agste] Mokl B APL brushingHe)7}
23 B =] 9 B ouat FAFA w]x=
¥ ZARtRA A, 19939 24 189 ¥
F (B, 5+88) £ FHolAZ F, 44 9em w1
potell ZHESHch IF 7Y F(Apgdo] ¢A3 MR
%) ¥H brushingxe|& Al2telgen, 22l 13mm
PVC pipeE o83t n51 9 2435 50 Fo2
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Table 1. Media composition.

Media Composition ~ Abbreviation
(ratio by volume)
Peatmoss” 1 PM
TKS”» 1 TK
Field soil 1 FS
Vermiculite I VE
Perlite 1 PE
Sand 1 SA
Masa” 1 MA
Peatmoss : Sand 1:1 P1
Peatmoss : Sand 1:2 P2
Peatmoss : Sand 1:4 P4
Peatmoss : Field soil 1:1 F1
Peatmoss : Field soil 1:2 F2
Peatmoss : Field soil 1:4 F4
Peatmoss : Masa 1:2 M2
Peatmoss : Masa 1:4 M4
TKS : Sand 121 T1
TKS : Sand 132 T2
TKS : Sand 1:4 T4
TKS : Field soil 152 K2
TKS : Field soil 1:4 K4
Vermiculite : Field soil 1:2 V2
Vermiculite : Field soil 1:4 V4
Perlite : Field soil 1:2 E2
Perlite : Field soil 1:4 E4

z) Horticultural substrate.

y) Substrate used for vegetables, made in German.

x) Locally called Masa, also it is composed of Quartz-Feld-
spar.
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Table 2. Pot characteristics of five sizes and three shape.

Width Depth Surface area Volume? SA/D» Shape
Pot type

(cm) (cm) (cm?*) (cm®)
A¥ 12.0 9.0 113.04 535 12.56 round
B 9.0 7.0 63.58 235 9.08 round
C 8.0 8.0 50.24 282 6.28 round
D 5.8 6.5 26.40 160 4.06 square
E 4.8 5.4 18.08 56 3.35 pyramid

* Water volume of pot.
¥ Surface area/depth.

* A T vinyl pot{¢ 12cm), B : vinyl pot(¢ 9em), C : jiffy pot, D : 16 multi-cell pot, E : 50 multi-cell plug tray.
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drum typeo] 2 4 Qlckx Qzdct. vkl o]g} ¢
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1) 2813 &4 =4}

7% AEEY E2H EXE doluy] 98 s
(bulk density), E#A 8<2k(field moisture capaci-
ty), F%415 (hygroscopic coefficient) & &% 3}4ic}.
7HEE 22 19 (lem’) B wjFESS A (g) 24,
YAt FAE 2, BF, wAES} 1g/em® o)At ¥
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TKS, peatmoss+= §]#}7} 714 ¢ 0.5g/cm® o]a}e] e
TS Jeiti( R 3). TA45L Eofo] $Yo A
tA ARE & de HAdY FEFEE dEked,
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el T, vermiculite® 150% AT $£xE HojFo]
A, FEEREEe] s st ubd R, vt
E, 2 50% Ax oldte] ¥ £3E HAFo, &
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FEA5Ye] dd AR 3). FeATe 23
H2 F4¥ 7R A2E)Y FPULEE $
2 23}n, peatmoss®} “TKSoll4 22 82.04%, 98.
39%9 ¥ FAE BoSH, U] 71REES S
M 10% oIt whe R $AF B FUHE 3).
HhEe B 72E 2 W Fof, IVHEo4
£ AsY 5 st A2 AsAE dAEe
712 H71% . QiAo sHes ARG A ¥

I, §7189 Fafo] gAY, U] 2R EdA
L Yo, gHAGE EREEAs vlF@Az} glof,
AR BfRo] F& EYITE FHE9 FHAo] Ao
|2, HES} ¥Ao] g EoFUTE FHES} FUHo|
AR} 22z Eckqlale] WAd FFEv HEY
FA19) of3t Ao F42A"Y, £ AYelA= peatmoss
9} TKS7} W& FHAL /A oA & F5AT
£ veh et

N

Table 3. Physical properties of basic media.

) ) Bulk density Field moisture Hygroscopic
Basic media . o
(g/cm?®) capacity(%) coefficient(%)
Peatmoss” 0.19 205.65 82.04
TKS” 0.20 189.75 98.39
Field soil 119 52.30 9.12
Vermiculite 0.46 146.28 5.07
Perlite 0.19 A 0.62
Sand 1.59 28.30 0.37
Masa™ 1.12 34.24 3.05

* Horticultural substrate.
¥ Substrate used for vegetables, made in German.
* Not detectable.

* Locally called Masa, also it is composed of Quartz-Feldspar.

2) sy 54 24
e AES) sk 542 Yobur] sls) pH, ool
% #3842k (cation exchangable capacity), 7]% 3

2¥(organic matter content), & 34} (avaliable P,0s),

*)3+4] oko]|(exchangable cation : K*, Ca**, Mg*")
9| gk EA4sglch pH £ ZE 7|#AES0] 55~
659 18 FXE Bo, Aibdoz YL & 5
AATH(E 4). F7]F 3k peatmosset TKSe4 80
% o139 ¥& FAE vehllon, 1 99 AEeA =
oy ¥ 1% Wel9 @2 35 Jehlo] peatmoss,
TKS$} t}2 AE 7ho §71% §339] o)} dids] &
S & 5 QAU 4). ol XIEFL FUE T
3} vp7}A| 2 peatmoss?t TKSoA] 7H2t 90me/100g
3} 107.5me/100g9] F3F BojA, & ol A%s
4& dehlon, Yrz JESHE diFE 10me/

100g A= ojate) Fe X8 BAHE 4). F5 W
& &4 399.8ppm o 24 7H & FaFE B 5 AN
on, 7t} 2 TKS, peatmoss ol|4] 77} 324.7ppm,
177.8ppm 22 ¥ FF& ¥ o 1 99 B4
£ 50ppm oj3te] & ks MHTH(E 4). A} ¥
o]&(K*, Ca’, Mg™")9 7St A7 ol BT
peatmoss®} TKSel| 714 go] &3] sldlen, o]&
7o) gEgabol= Cat*> K> Mg 9] ¢oldt. 1 9
o AESo|ME A7HA] ol&Ee] BF 1me/100g ©]
3to] e £XE Byt 4).

ojz] AE| il go] wE 35ty 54E olr)
A8 718 =, Fole X3hes, FEAA, A
ofol&-& ZA3}gch. Peatmosstt TKSo| Zefiu}
< g Agole 2y 2 wigulgo] EopAs
2 §71% =k, ool ANIHE, FERAA, ARA &
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ol&9] fado]l A et (E 5). Peatmossi}
TKSell #&9] wigtulgo] FoldE faclite]
o] A vehded, oA (F 4)olA B uiet 7o)
B A faQlAbe] gk tits] E3k7] Wil
vehd Axjely B 4 9jrh. Perlitev} vermiculited]
WES dlshe Aol 2EY widulge] oy

E 7718 ¥, Fol AREF, FEM, ARY &
o] &2 4 o] F7I5HAH(E 5). Peatmossel] v}
AES Wil Aele vRKIEY wiihulgo] S8
TF W1E B, Gl AREF, KA, ARA
F o] FAFF] FastArH(E 5).

Table 4. Chemical properties of basic media.

Organic CEC>» Available Exchangable cation

Basic media pH matter P,0s (me/100g) ———

(%) (me/100g) (ppm) K* Ca* Mg**
Peatmossy” 5.8 81.7 90.0 1778 13.52 50.47 9.57
TKS® 6.0 87.9 107.5 324.7 12.56 55.14 9.97
Field soil 6.5 14 4.0 399.8 0.21 0.86 0.19
Vermiculite 5.5 0.5 12.3 41.8 0.29 0.83 0.31
Perlite 5.8 — 1.0 — 0.23 0.12 0.03
Sand 5.6 = = 5.5 0.13 0.28 0.07
Masa” 5.5 0.2 1.6 40.4 0.06 0.33 0.12

* Cation exchange capacity.

¥ Horticultural substrate.

* Substrate used for vegetables, made in German.
* Not detectable.

¥ Locally called Masa, also it is composed of Quartz-Feldspar.

Eoko] slabA 243} o]l F% YA B9 33}
A EA4og A ¥okedl, 24F 4RSS pH g 5.5
~6.59 1 FAE B Ak = FYS ¢ T
Qgic}. diAlZ mE AL pH 55~7.0¢14 & =g}
o, 59| o}i-o] faEHINA £ o= pH 6.0~7.0
(H6.5)0] Hgsict?. mehA £ Aol AHEE AE
5 dAHe® A9g pH S 72 o & ¢
Adck. 7159 ek EkuSre w2 g F
93y, 7 F2F2 ¥ peatmosse} TKSel| 4=t 80%
olAe] & F£AE ByoH 1 9o AReA: diFE
1% Wele] e $X& veplc}. dubdo e ez}
o] WESY A4S 77189 Fdo] BT 2.0%7 He
AR Jehged & o] 3 =3 A3 171F ¢
2o ojn, Hojx 3.0~3.5% Z EojFoo} g} o]
£ 9J3lA 712kl AR £714 vlge] A5 A7}

a3}, gepy £ AgelH & 5718 & 2a
peatmosst} TKS¢} t}2 AtE7re] Aoiek wjdle] Q.
3 o2 Algsc). ofo]2x|3H4-2F(cation exchange
capacity)& 4HFe EF =& nAEC] 7HA1 Sle
A& ofolde] FHE o R FARE Ao, BE
Eofolt wAF 100ge] BArdhs A3 ool 33
2 mg=Ek(milli equivalent ; me) ¢ 2 v}ehlic}.” Peat-
mosse} TKSo| A 100me/100g W29 E& & 1}
ehon, ymz AEdME diiE 10me/100g A=
o|3le] e A& Byl et REY ol
ek HF 10me/100g HEZ e Holr, Zojx
15~20me/100gx =|ofo} g}, wleba] ofole A3Hs
2o) FARS 9ajA] B APeA] 9] peatmosst} TKS
o) ek wjglo] Bed Ao Al fEUAY
gk B Aol 2ol AE F PEoM dit3] =& 5
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A2 399.8ppme Yehlldl, $-elue} Bk HF f&
4t ke 114ppm =2 d2ix 9oty 2 ute) 2
7+ 324.7Tppm, 177.8ppm¢] z+e vehd TKSe
peatmosst= W3] ¥ fEal AtY FFE Jeyz,
2 99 4E+ 50ppm oJste] we ke wor). 2
9 455 Hside A= 200ppm ojite] € 4 3l

E5 Q4 H|F59] Al Pxo} g} weiA B A
o] AHS-® B3} TKS, peatmoss®] A3 wigto] o
23 7oz AFH} 234 ool (K*, Ca**, Mg*)
o 755 AsEd, A4 29 7%, peatmosss}
TKSel| 4 10me/100g9] 428 Hojon vpmz] AEE
& 0.3me/100g ©]3}] 42 vieb it

Table 5. Chemical properties of mixed growing media.

Organic CECH Available Exchangable cation

Growing Composition matter P,0s (me/100g) ——
media (ratio by volume) (%) (me/100g)  (ppm) K* Ca** Mg**
PM : SAY 1:1 5.6 6.0 34.8 0.40 1.09 0.28
1:2 2.7 4.0 26.8 0.30 0.63 0.20

1:4 1.3 3.0 20.0 0.15 0.53 0.10

TK : SA 1l 10.4 7.0 96.5 0.35 0.93 0.16
152 7.9 6.0 95.6 0.20 0.73 0.13

1:4 0.6 6.0 26.5 0.25 0.50 0.10

PM: FS 11 13.9 6.0 280.1 0.75 1.92 0.44
12 12.8 5.0 399.2 0.48 0.23 0.26

1:4 5.6 4.0 481.2 0.51 1.24 0.31

TK : FS 12 14.9 6.0 335.6 0.50 1.35 0.34
1:4 10.2 3.0 3454 0.44 1.05 0.24

PE . FS 152 0.9 1.0 172.1 0.39 0.83 0.21
1:4 1.1 4.0 254.6 0.39 1.00 0.24

VE : FS 1:2 0.4 9.5 257.3 0.35 0.96 0.31
1:4 1.5 5.0 385.5 0.41 0.96 0.26

PM : MA 1:2 16.9 9.0 97.4 0.49 1.97 0.36
1:4 10.1 4.0 47.3 0.38 1.34 0.26

PM:FS:SA 1:1:1 11.0 35 165.9 0.29 1.25 0.25

* Cation exchange capacity

" PM ! peatmoss(horticultural substrate), SA : sand, TK : TKS(substrate used for vegetables, made in german), FS :
field soil, PE : perlite, VE : vermiculite, MA : Masa(locally called Masa, also it is composed of Quartz-Feldspar).
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3 oozt & 4 glon, Holx 0.5me/100g oAt
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7t} 50.47, 55.14me/100mgo] ZAEglom, iz
AEEE 1me/100mge] @& #35 ¥}, Sz}

LRk Zadde AT o 4.2me/100mgldl, £
WSl A £ o o]Rr} thh £ 6me/100mg %I}
sy, 284 vladlge] 34 peatmosset TKS
o4 o 10me/100ge] FA=oH, voix] FEE]
Al 0.5me/100mg olste] w2 $371 SA S} ¢
et RERe| vlavl g Fd 1.2me/100mg <
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Table 6. The effects of various growing media on the growth of pepper(Capsicum annuum var. annuum) in pot

seedling system.

Top Leaf Leaf Number Root  Fresh  weight  Stem

Growing Composition length  width  length of length —— (g) —— diameter
media (ratio by volume)  (cm) (ecm) (em)  leaves  (cm) Shoot Root (cm)
PM? 1 21.9a” 4.4 7.3 7.3bc 151  392a  1.86b  0.35ab
TK 1 20.2ab 3.9 6.7 9.0a 177 417a  2.37a  0.3%
FS 1 7.6e 2.3 3.7 5.3de 145  0.77fg  0.37¢f  0.22d
PM : SA 1:2 8.6e 1.9 3.3 6.0bc 16.0  0.85fg  0.87bc  0.22ef
1:4 8.7¢ 2.0 3.5 6.0bc 15,5 1.02fg  0.54bc  0.20g
PM: FS 1:2 17.0be 2.9 5.2 7.0bc 210  2.1%c 1.06b  0.31bc
1:4 18.5ab 2.8 5.1 7.0bc 21.0  2.02bc 1.00b  0.30c
PM : MA 1:2 18.0ab 3.1 5.6 7.7ab 205  2.10bc  0.99bc  0.28cd
1:4 17.5ab 3.2 6.3 7.3bc 152 1.98¢c  0.74bc  0.27cd
TK : FS 1:2 16.3bc 2.9 5.2 5.3de 133 2.14bc  0.59bc  0.27cd
1:4 14.4cd 2.4 3.5 5.0ef 181  1.98bc  0.54bc  0.23de
VE : FS 1:2 17.2ab 2.8 4.5 7.0bc 12.7  1.47de  0.65bc  0.28cd
1:4 16.7bc 2.6 5.0 6.7bc 13.7 1.77cd  0.74bc  0.23de
PE : FS 1:2 10.4de 2.0 3.5 6.0bc 14.0  093fg 0.40d  0.21fg
1:4 9.9 1.9 3.3 5.7cd 19.0  1.09ef 0.46cd 0.19g

* PM | peatmoss(horticultural substrate), TK : TKS(substrate used for vegetables, made in German), FS : field soil,
SA :sand, MA : Masa(locally called Masa, also it is composed of Quartz-Feldspar), VE : vermiculite, PE : perlite.
" Mean separation within columns by Duncan’s multiple range test, 5% level.

Fig. 1. The effects of various growing media on the growth of pepper(Capsicum annuum var. annuum)in pot
seedling system.
A : peatmoss(horticultural substrate) D : vermiculite : field soil=1: 2
B : peatmoss : Masa=1: 2 E : field soil
C : peatmoss : field soil=1: 2 F : vermiculite
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Fig. 2. The effects of various growing media on the
top length of pepper(Capsicum annuum var.
annuum) in pot seedling system.
? See table 1.
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Fig. 3. The effects of irrigation methods on the Fig. 4. The effects of various growing media and
germination rate and prompt index of pepper irrigation methods on the top length of
(Capsicum annuum var. annuum) during the pepper (Capsicum annuum var. annuum) in
seedling stage. plug seedling system.
? See table 1. ? See table 1.
3
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E 19 Fig. 6. The effects of various growing media on the
E ! growth of pepper(Capsicum annuum var.
05 annuum) in plug seediing system.
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“ Days afi:r sowing v B : TKS(substrate used for vegetables, made

in German)
C : peatmoss : field soil=1": 2
D : peatmoss : sand=1: 2

Fig. 5. The effects of various growing media and
irrigation methods on the fresh weight of
pepper (Capsicum annuum var. annuum) in
plug seedling system.

? See table 1.
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Table 7. The effects of various growing media and sub-irrigation on the growth of pepper(Capsicum annuum var.

annuum) in plug seedling system.

Growing  Composition Top Leaf Leaf Number Root Fresh weight Dry weight Stem
media (ratioby  length width length  of  length ——(g) ————ratio(%)— diameter
volume) (em) (cm) (cm) leaves (cm) Shoot Root Shoot Root — (cm)
PM? 1 14.3bc” 2.6 48  8.7ab 85 2.55a 0.99a 14.00b 8.79b 0.33b
TK 1 16.5bc 2.5 45 9.7a 10.3 2.17a 0.98ab 13.14bc 7.65b  0.34b
FS 1 15.7bc 2.7 49  8.3bc 8.9 2.03a 0.44c 12.86c 13.18ab 0.33b
PM:SA 1:1 10.3de 1.8 32 6.7cd 115 1.04b 0.81ab 14.42ab 7.04b  0.26¢c
152 8.4e 1.6 31 53d 112  0.83b 0.44c 15.39a 7.05b  0.20c
1:4 8.8¢e 1.7 33 6.7cd 129 0.78b 0.54bc 14.9a  8.89b  0.25c
TK : SA 1:1 11.3cd 1.8 33 87ab 125 0.78b 0.51bc 13.64ab 7.84b  0.22c
122 8.5e 1.7 20 7.0cd 115 0.69b 0.50bc 14.93a 7.80b  0.23c
1:4 7.5b 1.7 29 7.0cd 11.2 0.63b 0.50bc 14.44ab 7.60b  0.24c
PM: FS 1:1 17.7b 3.1 53 9.7a 78 209 1.14a 12.04d 6.84b 0.36a
1:2 18.0a 3.0 57 9.7a 10.0 2.66a 1.14a 13.69ab 8.33b 0.37a
1:4 14.3bc 2.9 54 80bc 12.7 2.65a 1.24ae 14.87ab 7.66b  0.32b
* PM : peatmoss(horticultural substrate), TK : TKS(substrate used for vegetables, made in German), FS : field soil,

SA : sand.

' Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 8. The effects of various growing media and sprinkler-rrigation on the growth of pepper(Capsicum

annuum var. annuum) in plug seedling system.

Growing  Composition Top Leaf Leaf Number Root Fresh weight Dry weight Stem

media (ratioby  length width length  of  length ——(g)————ratio(%)— diameter
volume) (em) (em) (em) leaves (cm) Shoot Root Shoot Root  (cm)
PM? 1 11.7a» 3.1 5.1 7.3ab  12.7 2.22a 0.99a 13.61a 7.88b 0.33a
TK 1 10.7a 2.4 43 8.3a 11.8  1.43b 0.88ab 13.64a 7.62b  0.28ab
FS 1 7.3b 1.9 3.6  6.7bc 9.5 0.78c 0.32e  12.82a 8.44ab 0.23b
PM:SA 1:1 8.2b 2.0 41 5.7c 16.8  1.13bc 0.69bcd 11.95a 7.83ab  0.23b
1:2 8.7b 1.9 30 63bc 15.6 0.94bc 0.57cde 14.90a 9.30ab  0.24b
1:4 8.5b 1.9 43 6.3bc 142 0.88bc 0.58cd * 14.53a 8.97ab 0.33a
TK : SA 1:1 8.8b 1.9 3.7 7.0ab 143 0.87bc 0.57cde 13.91a 7.37b  0.22b
1:2 8.7b 1.8 3.7 83a 13.7  0.98bc 0.76abc 14.19a 7.50b  0.23b
1:4 8.3b 2.0 40 6.3bc 127 0.86bc 0.64bcd 14.19a 7.54b  0.23b
PM:FS 1:1 7.8b 1.8 34  6.7bc 136 0.79c 0.45de 13.42a 10.00b  0.21b
1:2 7.7b 1.7 34 7.3ab 127 0.76c 0.53cde 12.90a 7.17b  0.21b
1:4 7.3b 1.7 33 6.7bc  10.8 0.65¢c 0.44de 13.08a 7.50b  0.20b

* PM : peatmoss(horticultural substrate), TK : TKS(substrate used for vegetables, made in German), FS : field soil,
SA : sand.
" Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 9. The effect of pot size on the growth of pepper(Capsicum annuum var. annuum) seedling

Top Leaf Leaf Number Root Leaf Fresh weight Dry weight Root :shoot Stem
Pot length length width of length area (g) —— —ratio(%) — ratio diameter
type (cm) (cm) (cm) leaves (cm) (cm?) Shoot Root Shoot Root (dry weight) (cm)

A? 137a” 60 33 7.0a 146 70.8% 2.436a 1.384a 12.333a 6.682c 0.474c 0.32a
B 130a 56 33 67ab 150 56.98b 2.384a 1.268a 13.327a10.502ab  0.734b 0.32a
C 123b 54 30 60b 123 46.8%b 2.034a 0.838b 13.373a 9.902b 0.715b 0.28b
D 137a 54 31 70a 116 52.29 2.008a 0.827b 13.194a 11.226a 0.826b 0.29b
E 133a 47 27 60ab 100 32.85c 1.544b 0.409c 12.38% 11.570a 1.095a 0.26b

:See table 2.
" Mean separation within columns by Duncan’s multiple range test, 5% level.
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Fig. 7. The effects of various pot sizes on the growth of pepper(Capsicum anmum var. annuum) seediing.
A : vinyl pot(#12cm), B : vinyl pot(¢ 9cm), C : jiffy pot
D : 16 multi-cell pot, E : 50 multi-cell plug tray

Brushed

Control

Fig. 8. Seven-week-old pepper(Capsicum annuum var. annuum) seedling brushed for 50cycle twice daily for 6
weeks.
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Table 10. The effect of brushing on the growth of pepper(Capsicum annuum var. annuum) seedling.

Top Leaf Leaf Number Root  Leaf

Treatment length length width  of

(cm) (em) (cm) leaves (cm)

length area

Fresh weight Dry weight SLW? Stem
——(g) —— —ratio(%)— (mg/cm?®) diameter
(cm?) Shoort Root Shoot Root (em)

15.8a 6.3a 3.2a 8.3a
11.2b 49b 2.7b 6.0b

Control

Brushing

16.4a 78.357a 3.271a 1.645a 14.163a 14.506a 5.98b 0.37a
14.0b 42.293b 1.697b 0.761b 9.813a 11.175a 6.91a 0.35a

* Specific Leaf weight(leaf dry weight/leaf area).

¥ Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 13. Characteristics of different planter.

System Space row  Plant spacing Planting capacity Character
(cm) (cm) (pl/hr)

Plow share system >20 75 1200 Plants are dropped with hand
Drum system >15 15~ 60 1000 "

Finger system >25 15~100 1200~1500 Plants are dropped with machine
Disc system >30 20~170 1000~1500 "

Drop system >15 5~ 90 1200~1400 "

Conveyer system >25 5~ 40 1500~1800 "
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