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Consecutive pepper cultivation in plastic film houses may lead to salt accumulation because pepper is
considered a heavy nutrient feeder. For this reason, appropriate methods of fertilizer application should be
established. Thus, we investigated the effect of different intervals of side-dressing N and K fertilizer
applications on soil and red pepper in a plastic film house. All the amounts of recommended compost and
phosphorus fertilizer were applied as basal dressing. Cultivars of the pepper plant were Cheon-Ha-Dae-Se
(CHDS) and NW-BiGaLim (NW-BGL). Nitrogen and potassium fertilizers were treated as side-dressing at
different intervals, 22 times in every 10 days, 15 times in every 15 days, and 11 times in every 20 days. Soil pH
decreased with decreasing the intervals of side-dressing applications, whereas electrical conductivity (EC)
declined with the increasing fertilizer application intervals. In particular, EC value decreased by up to 75%
with CHDS cultivar in the plot of 20 day-interval and with NW-BGL cultivar in the plot of 15 day-interval.
The concentrations of available phosphorus in the soils increased with increasing the interval. The
concentration of exchangeable K" increased but exchangeable Ca’* and Mg2+decreased in all the plots, except
in the control plot. The concentrations of nitrogen and phosphorus in leaves of the pepper plants were lowest
in the control plot. Potassium concentrations in the pepperleaves were high in the control plot and in the plots
of CHDS with 10 day-interval and NW-BGL with 15 day-interval. Red pepper productivity was high in the
plots of 10- and 15 day-intervals for CHDS cultivar and 15- and 20 day-intervals for NW-BGL cultivar.
Therefore, the 15 day-interval of side-dressing N and K applications was considered as an appropriate method
for cultivating pepper plants and protecting soil in plastic film houses.
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Changes in soil chemical properties at harvest time of red pepper as influenced by different intervals of side-dressing N and
P applications.

Application . Exch. Cations

. pH EC oM Avail. P,Os

intervals K Ca Mg Na

Day 1:5 dS m" g kg‘1 mg kg'1 ---------------- Po1118) P O —

CHDS

Control 5.0 1.69 29.9 203 0.33 4.96 1.13 0.14

10 44 1.43 30.0 271 0.35 442 0.61 0.10

15 45 1.60 28.5 276 0.31 3.35 0.98 0.18

20 5.0 0.50 343 291 0.33 3.25 0.71 0.06

NW-BGL

Control 5.7 1.65 33.0 224 0.37 6.85 1.39 0.14

10 4.5 1.59 29.8 258 0.41 4.65 0.74 0.14

15 49 0.50 30.1 314 0.30 4.16 0.54 0.13

20 4.8 0.82 29.1 277 0.32 3.49 0.57 0.08

Optimal range 6.0~6.5 2< 25~35 450~550 0.7~0.8 50~6.0 15~2.0 -
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Introduction

e o] = PARES Aot AATEF (104,146 Mg, 2012)
9] oF 12%5 A3l ¢lom, AulH AL 20104 5,581 ha
of4} 20123 5,630 ha (F& 57HX9 2.76%) = Wid 57}
shal 9ok, U aaAgatel e 841919 (2011d) 02 Ak
Y 5 A v ARkl ot (FAANR).

| 22 7kl g HFEeu  E Sl 9l
et AR nFFTol| A A} gA o] 247t 9 6~
23.8%2} 4.0~10,0%7} QHAISE Ao 2 ZAIEQITH (NAAS,
2013), webA] wex]a5=0] Wi usiE Xaslsial a5
42ty SEE Qlal A7 Hastar, 1Eske) a5
ravof wE A A7 flal 71 Aol A3k Al
Alo] FHashA =oth AEst sAUS sk HlaliA
WH o= =ollA o B2 AR 7} o] FoR|aL Qi =

2 FAA 540 thE27] wjZol Aupgale] detof
qheh SRS g BEoFMIslel BEgH|SEE A5
1, AF5ee- Al ol whE 9siE F|astefjof gttt =
Aol A 15 Aulistr] fleiAe 571481 B
= QI SN, A7), AR B8 v RG] Tl
dasiot

Al aol| A= Aul7|Kto] Ao thg=glo] 7hsskal, 7
S7F At Aol AuiE 7] wizoll oW 9l sAES
oAE 4= ik, SHANE RXAEIA Y FHA o2 A7}
O] FOoJA| AL, BEFY| FASHIE ALethA] ¢ THAH] &
o8 EQF pH7} F7IsHHA R0 nlgaart A9E7| =
ek, E3E Aol A S ARS BH O R k= 7
S A7 |7 Aol e AEgE AlRlz|E 9 Aol
dasiot, ARl x| 2F g HlEol ofgt -8
o] o] Foj2|A] gkof, H|m ARMETo] AHsHA] o A A

Tt AAEE EA-0] Atk & AdEGIME

& 2497}
Aetslo] £ A%o] T i Fuwo] WA slo] Eof
% W gl B3t A 4Elol WALFoILF WA

SERIER
G52k WA 5 A2 7L WA & 4 At (Kang et
al,, 2011),

AN AR A Hassh] Sl WEe A%
A7)o] wel 2 e vlss o] o] Helw Fsks
] A SHe Aolch S HAEI: ofe] A

A A8kt Kim et al, (2009)2 240} 242 & 123] B
Selo] T o9l ul £ BC Swot Wz SalEs) 45
311, Lee et al, (2009)2 AEC R G7|AH|RE 63]
e o) B, f7183E, A ca” BEE
7HAIA AH|EEo] FThL Haskgict, eAloA HEE
AufstHA daxel ZeE 2ASCE 83] AlEFol wek

i

O

B40] 4 9 gE7} 27} (Rhee et al., 2008)3H%.0.
Kim (20002 5% 7H7 ¥} o] 43 %7bo] galo]
olrki Rarstela, A4 o) Al 102 70 83
AR T ATl 95% F4 ST (Jung et al,
2010 A7} e,

wheb £ AT A4 ARl AT AR
ok B S Ak, ARAAS A 8 4 Qe
H

2721 Al WL vhelstaAl Sashat,

Materials and Methods
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Table 1. Analytical conditions of HPLC for determining
capsaicinoids.

Table 2. Selected physical and chemical properties of the soil
used in this experiment.

Parameters Condition Parameters Value
Column Cis um 4.8x150 mm Particle size distribution(%)
Flow rate 0.8 mL min’ Sand 29.5
Ex A\ 230 nm Silt 394
Column temp. 35°C Clay 31.1
Sample temp. 25°C Soil texture Clay loam
Solvent 35 : 65(w/v) = H,O : ACN Bulk density (g cm'3) 1.03
Runtime 10 min pH (1:5) 5.3
Injection volume 20 uL EC (dS m") 2.0
SOM (g kg 30.0
(oH 7.0) 07 A3k 2E5}0] YAFHEAAEA (Momic  Available P-0s (mg k) 2230
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Table 3. Changes in soil chemical properties at harvest time of red pepper as affected by different intervals of side-dressing N and

P applications.

A&‘:::ji;m pH EC SOM Avail. P,Os - ZCh' Catlcl’\r/llsg -

Day 1:5 dS m" g kg'] mg kg'] ----------------- cmol kg'l -----------------

CHDST

Control 5.0 1.69 29.9 203 0.33 4.96 1.13 0.14

10 44 1.43 30.0 271 0.35 442 0.61 0.10

15 4.5 1.60 28.5 276 0.31 3.35 0.98 0.18

20 5.0 0.50 343 291 0.33 3.25 0.71 0.06

NW-BGL#

Control 5.7 1.65 33.0 224 0.37 6.85 1.39 0.14

10 4.5 1.59 29.8 258 0.41 4.65 0.74 0.14

15 4.9 0.50 30.1 314 0.30 4.16 0.54 0.13

20 4.8 0.82 29.1 277 0.32 3.49 0.57 0.08
Optimal range 6.0~6.5 2< 25~35 450~550 0.7~0.8 50~60 1.5~20 -

TCHDS, Cheonhadaese cultivar.
INW-BGL, NW-Bigalim cultivar.

Table 4. Growth of red pepper plants as affected by different intervals of side-dressing N and P applications.

Application Plant height Stem diameter Node
intervals May 10 Jun 11 May 10 Jun 11 May 10 Jun 11
Days cm mm No. plant'1 -------------
CHDSTt
Control 31.7b% 87.2¢ 6.02b 14.34a 9.1a 11.5a
10 28.7b 91.4b 6.05b 12.02a 7.4a 10.1a
15 33.4a 103.3a 6.23ab 12.20a 9.0a 10.6a
20 34.5a 92.9b 6.66a 12.28a 8.7a 10.2a
NW-BRL#*
Control 29.9b 107.1b 6.75a 11.60a 8.3a Il.1a
10 30.0b 100.6¢ 5.71c 12.01a 7.6a 10.3a
15 34.8a 112.6a 6.64a 12.11a 8.8a 10.8a
20 31.4ab 107.0b 6.09b 12.39a 7.8a 11.1a

TCHDS, Cheonhadaese cultivar.

Numbers followed by the same letter within a column are not significantly different(Duncan’s test, p<0.05).

¥NW-BGL, NW-Bigalim cultivar.

A, 02
o YA} 24~33% Y=
and Nam (2009)& §7189%F 7t f7180] 2afslo]
N7} G ol ARfeka shlet.

A% 53] B F GRS T B BT gz
T2 Aot YAt F716te

g\l

b
_?L
i_R'L
K
_?L
8
=
g
B

o
Yo
il
allf
>,
e
o
i)

H-U -,

s

= V)
o A oof

g Fole-e K'Y} NW-B|7h #E52] tiZRolA
Ca 2 M & Aot 1 4] 8] B g1l
G, DR A B AMERE MRS N, PO,
KO 952 o] Foiz|7] wjio] g4 K2 Z718lal, A
3 a3 Mg Aast Aoz Bolth (Park et al,
2010), webd] mEmEL ohlel WS RS Auls]



Byung-Koo Ahn, Ga-Young Im, Kab-Cheol Kim, Hyong-Gwon Chon, Seong-Soo Jeong, and Jin-Ho Lee 151

of| EOFAAL A SlaL, H|BAREA Y| g} CaOL} MgO
7 g 4 ol Ak Basi

4 EY 15 A F 30U 60Ul A A

ES L Table 49} 2T}, A% 30491 54 10
2 AsteiAl7E Bt 32.1 em, NW—R|71
Fat 3L5 cm OJFATE, 6 1Y FAPIA = st
7} 93.7 cm, NW-H]7}4-& 106.8 cm 13,1 cm 2|7}
ATk, AFEHA 2 em zoloflA FAT E71472 549 10
A 2= NW-rZF o] ZiARE 6 1Y 2AMIA =
4

o,

AEAN7E 0.69 mm B FHoh A4 T EE 71| Zolr}
ATt

AFEEE 24 2AFS 159 HHes AMIEE
A5 7P ekl UmAlE e s Bl 271
21782 58 109 2APIA HsttiAl= 159F 20U ol A,

H
1o e

12

NW-B]E 159 ZHEelA] 1 SsteA 6
ELIE L

ZAIAE BAH R gt B EF
A A7 FAG RO SIS

- nﬁo

= 1 Table 501]H H= 3}9]— z
o Fv A4S *1HI7J7%°11 wel FRRe T vt
Hsfehale] 49 oAl 71 ek,

D0 wek BAR RO G
NW-H]7H ol 109 0 R *lﬂl?&— o) 714 skt
SIS S T, 109, 209 7 Aol

A 9, NW-vIZH A qmuz} 159 713 Al

oM EQkTh Ca HatdiA] FFo1A 209 1H4 A 2|7t
A 7V JAE, NW-HIZH] EFoll s ARt R4

g0l flSiTh. Mg HaltiAl FFoM Fodol AN,

Table 5. Selected nutrient contents of red peppers from CHDS and NW-BGL cultivars as affected by different intervals of

side-dressing N and P applications.

Application intervals N P K Ca Mg Fe Mn
Days % mg kg'1 % —mmmmmeeeee e mg kg'1 ------
CHDST

Control 5.17b% 1,603b 7.14a 2.80b 0.97a 122a 322a
10 5.52ab 1,738a 6.67a 2.78b 0.98a 119a 435a
15 5.49ab 1,684a 5.79b 2.69b 1.03a 121a 376a
20 5.72a 1,684a 6.07b 3.28a 1.17a 118a 412a

NW-BGL#

Control 5.3% 1,600b 6.94a 2.32a 0.60b 124a 332a
10 5.69a 1,746a 6.62b 2.43a 0.72a 130a 449a
15 5.20b 1,532b 7.20a 2.74a 0.85a 137a 474a
20 5.14b 1,522b 6.60b 2.74a 0.83a 121a 359a

TCHDS, Cheonhadaese cultivar.

Numbers followed by the same letter within a column are not significantly different(Duncan’s test, p<0.05).

¥ NW-BGL, NW-Bigalim cultivar.
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Fig. 1. Changes in the concentrations of capsaicinoids in red
peppers from CHDS cultivar during the harvesting period as
affected by different intervals of side-dressing N and P
applications.
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Fig. 2. Changes in the concentrations of capsaicinoids in red
peppers from NW-BGL cultivar during the harvesting
period as affected by different intervals of side-dressing N
and P applications.
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Table 6. Concentrations of capsaicinoids in red peppers from CHDS and NW-BGL cultivars as affected by different intervals of

side-dressing N and P applications.

Application intervals Capsaicin Dihydrocapsaicin Capsaicinoids
Days mg kg'1
CHDSY
Control 253.0a% 72.5a 325.5a
10 349.2a 121.0a 470.2a
15 333.1a 103.4a 437.5a
20 373.9a 105.4a 479.2a
NW-BRL#
Control 324.4a 90.0a 414.4a
10 286.9a 115,3a 402.2a
15 253.3a 72.4a 325.8a
20 330.2a 93.3a 432.5a

TCHDS, Cheonhadaese cultivar.

Numbers followed by the same letter within a column are not significantly different(Duncan’s test, p<0.05).

¥NW-BGL, NW-Bigalim cultivar.

Table 7. Parameters to evaluate red pepper productivity as affected by different intervals of side-dressing N and P applications.

Application Total yield of red Non-product of red  Product rate of red Yield of dry red Yield
intervals pepper pepper pepper pepper index
Days 0 e FW, kg |V — % kg ha
CHDST
Control 2,956.1b% 196.6b 93.4 519.9 100.0
10 3,497.9a 248.2a 92.9 612.2 117.8
15 3,764.3a 201.5b 94.7 671.2 129.1
20 3,152.2b 202.1b 93.6 555.8 106.9
NW-BGL#

Control 3,493.7b 184.9d 94.7 623.4 100.0
10 3,484.7b 419.2a 89.7 690.6 110.8

15 4,307.4a 286.8¢ 93.3 757.5 121.5
20 4,175.8a 373.3b 91.1 716.4 114.9

TCHDS, Cheonhadaese cultivar.

Numbers followed by the same letter within a column are not significantly different(Duncan’s test, p<0.05).

¥ NW-BGL, NW-Bigalim cultivar.
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Fig. 3. Effects of side-dressing N and P application intervals
on yields of red pepper from CHDS cultivar during the
harvesting period.
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Fig. 4. Effects of side-dressing N and P application intervals
on yields of red pepper from NW-BGL cultivar during the
harvesting period.
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