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Abstract

BACKGROUND: This study was conducted to investigate
effects of silicate fertilizer application on red pepper
(Capsicum annuum L.) productivity with improving soil
chemistry under plastic film house in paddy field.

METHODS AND RESULTS: The silicate fertilizer was
applied as 0, 100, 200, and 300 kg/10a as basal dressing
before transplanting pepper plant seedlings. Cultivar of the
pepper plant was Cheon-Ha-Dae-Se. Amounts of inorganic
fertilizer applied as N-P,Os-K,0 = 19.0-6.4-10.1 kg/10a
was estimated depending on soil test values. After applying
50% of nitrogen, 100% of phosphorus, and 60% of
potassium fertilizers as basal dressing, the seedlings of
pepper plant were transplanted. The rests of nitrogen and
potassium fertilizers were applied as side-dressing after the
first, second, and fourth harvests of red pepper. When
comparing selected chemical properties of soils between
before transplanting and after final(the fifth) harvest, soil
pH, available P,Os, and exchangeable Ca”" increased with
increasing the applications of silicate fertilizer, whereas
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electrical conductivity(EC) decreased. However, exchangeable
K" was higher with the treatments of 100 and 200 kg/10a,
and exchangeable Mg2+ was higher with 300 kg/10a
application. In addition, nitrogen and phosphorus
concentrations of red pepper collected from the first
harvesting stage decreased with increasing the applications
of silicate fertilizer, but potassium,
magnesium concentrations in red pepper were highest with
300 kg/10a application. Yield of red pepper increased
between 9.0 and 11.8% with the applications of silicate
fertilizer. Marketable fruit rate of res pepper was
highest(97.3%) with 200 kg/10a application.
CONCLUSION: The application of silicate fertilizer as
basal dressing in paddy-converted fields improved soil
chemistry and increased red pepper productivity.

calcium, and

Key words: Paddy-converted field, Red pepper(Capsicum
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Table 1. Analytical conditions of High-Pressure Liquid
Chromatography(HPLC) for determining capsaicinoids

Parameters Condition
Column Cis um 4.8x150 mm
Flow rate 0.8 mL/min
Ex A 230 nm
Column temp. 35C
Sample temp. 25T
Solvent 35 : 65(w/v) = H,O : ACN
Runtime 10 min
Injection volume 20 ulL
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7] B¢ pHE FA2T9 A5 AR 24esl
Ak, abE R ARas AR uet Srkehs A
B33, ECE FA A FAdre S71skARL, Ak
A A APl 4S5 stk Cho 5(2004)
= AR ARl w2t pH7F S7FsEI D, Ak R
100 kg/10a AZZ pHE 0.1~02 W& Z7HA2 5 9
ok 3F3ITE Joo 9 Lee(2011)9] AoM % FARAHIE A
ko] TVE B9k pHE 716k, ol Hakdy]
2ol ERF] Q= Ca” 7 Mg™ ¥ 2 A7 o]
EFgNE gafja et qfAkdo] A EgFgolelx vt
8] Hof pHZF AsErar si9ich & Aol E Ak
Ca’*o] jratAn Sk vl PAE HYA, A Mg
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Table 2. Selected physical and chemical properties of soils in the experimental field before transplanting pepper plant

seedlings
Particle size Exch. Cation
distribution(%) Soil pH EC SOM?  Avail. P,Os (amol./kg) Avail. SiO,
texture (1:5) (dS/m) (g/kg) (mg/kg) (mg/kg)
Sand  Silt  Clay Ca Mg
40.1 32.1 27.8 L 5.6 0.58 133 0.23 49 12 0.13 135

1: Electrical Conductivity; % Soil Organic Matter.
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Table 3. Changes of soil chemical properties in final harvesting time of red pepper(Capsicum annuum L.) as influenced

by applications of silicate fertilizer

Silicate fertilizer

Exch. Cation

’ ) . ' g oas
ppcason By doim) e (maln C(aml“/kg) nge)
a Mg Na
Control 5.0 ¢ 0.69 a 25 b 139 d 055a 47d 11 a 014 b 124 d
100 60D 049 c 29 a 148 ¢ 0.58 a 52 ¢ 11 a 015 b 325 ¢
200 6.1 ab 054 b 27 ab 157 b 0.58 a 60D 11 a 017 a 358 b
300 6.3 a 0.56 b 27 ab 171 a 0.56 a 6.8 a 12 a 013 b 439 a
Optimal range  6.0~6.5 2 > 25~35 450~550 0.7~08 5.0~6.0 15~20 -

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

I: Electrical Conductivity; % Soil Organic Matter.

T pH7ZF WdH 3, FEdRie] FA2](124 mg/kg)
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273 44 5 3046GE 109)3 60962 9l Tt
= Al wE A5dEs vlwsk] Q8 24, 27147,
HAEFE AN Table 4). 242 44 30Y ZARA 2}
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TJoN T2 S Btk BEEFE 2 am ZoloA 74
g 271472 3099 A A eA kAN, 600l
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Table 4. Growth of red pepper(Capsicum annuum L.) plant as affected by applications of silicate fertilizer

Silicate fertilizer Plant height(cm) Stem diameter(mm) Node(Number /plant)
application
(kg/10a) May 10 Jun 9 May 10 Jun 9 May 10 Jun 9
Control 334 a* 103.3 a 6.23 b 12.20 a 9.0 a 10.6 a
100 409 a 100.3 b 701 a 13.62 a 8.6 b 99 b
200 45.6 a 104.3 a 7.06 a 13.69 a 9.0 a 10.2 ab
300 442 a 101.7 b 6.65 a 13.78 a 84 b 104 a

*Numbers followed by the same letter within a column are not significantly different(Duncan’s test, p<0.05).
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Table 5. Selected nutrient contents in leaves of red pepper(Capsicum annuum L.) as influenced by applications of silicate

fertilizer
Silicate fertilizer N P K Ca Mg S Si
application

(kg/102) (%) (mg/kg) %)

Control 5.36 a* 1,951 a 513 b 240 ¢ 071 b 048 a 0.86 a
100 5.23 ab 1,765 ab 497 b 2.50 ¢ 0.88 b 047 a 1.00 a
200 5.06 ab 1414 b 5.99 b 314 b 092 b 0.49 a 1.00 a
300 457 b 1,251 b 8.28 a 4.04 a 141 a 047 a 0.96 a

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

7¥rE fhadhe A9E B30, K, Ca, Mg HAMIHI S
300 kg/10a Az]7-ellA 71 wWkar, FAeola 7Pg s
FEE HOth ol AHNIETL N, Pehs 48248, K,
Ca, Mg¥h= Axa8-S st 28 & & gtk sk ss
Siv AHHIE Azl Aolzt §iglek vt a1Fele]
ohd A=A AAZ b AR STl e T
gz Qlakgsako] F718 FojtLee and Kim, 2006).
Lee 5(2003)<> 8] oA AR S Alg-of whe} 1Akt
TRl S7Kske] Ao} Ak Anks Rtk wERA <l
At gPARS AEe) st FadellA AATARIA oA
AE7} desth

b e AR SRREe] Ay HEFeR
10~15%, =7&= 1~3%, A= 05% FHrshal
AE=H(Vorm, 1980), - AtollA s AFEH] R A 2]tofA]
0.96~1.00% s+2 Rtk

ST TS 5ab AASEA FEAVER AR ¢
T2 VIR A gaskiiFig. 1). 13K(uly 29)9F 34
(August 22) FeP7]ell= A2]zhe] A7k YA, 22)
(August 8)9} 4xHSeptember 24) 7o AN
A7 txreeh £ BN AR s A e
w2 Feshs 991, 53F 876l 300 kg/10a A
TollA ko] ZHE WSk

1600

200

£ 1400

g 1200

g 1000

E 800 —4—Control

-

§ 600 100ko
s —k—200kg
g 400 —6-300k0
s

B

Jul. 29 Aug.8 Aug. 22 Sep.24 Nov. 12
Harvest time

Fig. 1. Effects of silicate fertilizer applications on yields
of red pepper(Capsicum annuum L) during the
harvesting periods.

FHAE FROR BB WAFES £ 1 3
FS B9y, T F71E0) VY ekEig. 2). 271 53]
HES) 59 AN 200 kg/10a ATl 71 S
PAW, F712 A% AR AP g B
| AR FEAS BRI A0 ek,

= o
o

o

o3

600 |
=
8 50 |
% w0
‘3: 300 - —&—Gontrol
e —=100 ko
= 200 1 ——200 ko
S 100 - —e-300 ko
=

u o

Jul. 28 Aug. 8 Aug. 22 Sep. 24 Nov. 12

Harvest time

Fig. 2. Effects of silicate fertilizer applications on rates of
diseased red pepper(Capsicum annuum L.) during the
different harvesting times.

TR R Agef W S35 $HEAL Table 6914
B = kel o] vzl vl R 9~11.8% S8kt
53] 7APAR|E 200 kg/10a 502 A2 Pe | 7 =
otk FaF F 2 300 kg/10a A olM 7 Bk
ARE, 200 kg/10a A2)-elld BldE3} 105 kg/10a O%
7V ok, g 97.3% % 7P =9k Aatelnt g
thzroll A Aol THd wigkar, kAN R A ekl wf
e} AgE o] S8k

TAPEH R AR} 15 ko] PAlE Fig. 3elA B
£ kel o] Y=-0.0022X>+0.827X+645.7(R*=0.9838) 2] &
AXE A9tk o] AT W Hu FFS S F
o= TN R AJB]ER 187.9 kg/10a0]al, $-3-2 7234
kg/10a ©]3lth Kwak 5(2001)°l w2 Z-EAu]o] 22
g AoAMRE AEs] Sleide HusgRy Al
olas ALefgh AR} o] Fol ok sz, AAIAQl A AH]
B H F] 95% el ddehs AlnlFelet 3 < 9l
o H1E At ofA gk 2 AtellA] Hal $:3F0] 959%
(687.2 kg/10a)= ¥& 7 & THAHEHIE ARZS 59.7

£
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Table 6. Parameters to evaluate red pepper(Capsicum annuum L.) productivity as influenced by applications of silicate

fertilizer

Silicate fertilizer Total yield of red Non-product of red Product rate of red  Yield of dry red Yield
application pepper pepper pepper pepper index

(kg/10a) (FW, kg/10a) (FW, kg/10a) (%) (kg/10a)
Control 3,578 b* 157 a 956 b 644 ¢ 100.0
100 3,898 a 117 b 97.0 a 712 ab 110.6
200 3,924 a 105 ¢ 97.3 a 720 a 111.8
300 4,013 a 106 c 972 a 702 b 109.0

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

kg/10a 0.2 Ak
whebA] AR O A A AR E RS WA=
O AHEshd EF pH7F /1= AL 2w 1

=22}
!

rir

S
.
sl A ke ddslel Yol
10|, Eokl AMSHES Faw FANEE ofe
o)t AHgEH ek WAlekL gl 5l of
AN

o

S el
Aol FgFo A BB /st Ale aeHe
o7 .

2 888 5 U 4

740 -

y = -0.0022x2 + 0.827x + 645.7
(R* = 0.9838)

Yield of dry red pepper(kg/10a)
(=]
[=-]
(=]

0 100 200 300 400
Silicate fertilizer application(kg/10a)
Fig. 3. Relationship between yield of dry red

pepper(Capsicum annuum L.) and application levels of
silicate fertilizer.

FEAZMEE AT 15 ] capsaicinoids FE>
capsaicin?} dihydrocapsaicin® #AZ  ZARIICHFig.
4). 1240 8t 139] capsaicinoids > AN
At vl dAE BARL 32k} 42kl 100 kg/10a
AelgelA E9kaL, BA] 5akelli= 300 kg/10a A 2]ellA
EFth FERAPER T R usd A Bl
FEA7]] wpek 2 2ho)7k AIEE Cho 5(2004)¢] el
ME 15 FEA7)ol w2} capsaicinoids & Afo]7F Atk
L skl 1Lt Table 7914 Ha= vkl o] 1~ 521714
ZARSE Aln) i gheke] tghs N wEl| L capsaicin 404.7 ~
516.9 mg/kg, dihydrocapsaicin 162.9~194.4 mg/kg,
capsaicinoids 590.7~705.1 mg/kg o= A1t FA %
ol zpo]7} @I9lth. Capsaicinoidst= $EAEHAAY, &
& ol dsl FF= A . FEAfelrt Akl skl
(Harvell and Bosland, 1997; Bosland, 1996).

1,600
1,400 4
1,200 4
1,000 1

800 —k—Control
600 1 —=-100 ko
400 A —e—200 ko
200 1 ——-300 ko

0

Capsaicinoids{mg/kg)

Jul.29 Auo.8 Aug. Sep.24 Nov.
22 12

Harvesttime

Fig. 4. Changes in the concentrations of capsaicinoids in
red pepper(Capsicum annuum L.) during the harvesting
period as affected by silicate fertilizer applications.

Table 7. Changes in the concentrations of capsaicinoids
in red pepper(Capsicum annuum L.) as influenced by
applications of silicate fertilizer

fziltiiiiaztgr Capsaicin Dihydrocapsaicin Capsaicinoids
ppliton T p—
Control ~ 404.7 a* 186.0 a 590.7 a
100 5169 a 1882 a 705.1 a
200 4514 a 1629 a 614.3 a
300 485.7 a 1944 a 680.1 a

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

0]

OoF
=

c

T3 ARS8 = A AR Eorsg S Al

A wAE QIS ZARE] S8 15 FA Ao
TAPAEIEE 0, 100, 200, 300 kg/10a% A&k
N-P,Os- K08 E¥A Al &3 UAFOE A4 50%, At
100%, Z¥ 60%< AHIeh &, sitiA F55 120 x 45
am A0 % AT, SAFE 1, 2, 43 2 F 33 o}
ro] st Zelg At

A% 53 o] 2AV K pH, FE, A
Ca¥'e FAANIE AF et S71k9, BCE st
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Atk 7l TR #9a, XY K 10034
200 kg/10a, Mg™ = 300 kg/10a Ag]7olx E34ch Ak
AN E7F A 609714 APE: Al mAE G2 ATk
a5 124 F=7] Qle ehrEe] Sl N3t P b A
2eka} dhlg) B9, Ko Ca, Mg 300 kg/10a #2)+
i 7hd Btk FaF RS izl vl qAkENR
g TolA 9.0~11.8% Z7FI1aL, 200 kg/10a 2] T-lA
gl 973%% 7PE w9, HIEYRs 105 kg,
FW/10a 5502 7P stttk qHAuls AmlEst A
o] BAA( Y=-0.0022X>+0.827X +645.7, R*=0.9838)°]]
e Huge 7234 kg/10a, ol jAARIE AlH|E
187.9 kg/10a °|3lth

ool Aufeld Wi ukgl o] wAERE A A A ol
TN EE UAFOR AMEeP EsiEe] siAE T,
HPFE o] skl Arlake] S7kesinh
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