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Evaluation of Yield and Quality from Red Pepper for Application Rates of Pig Slurry

Composting Biofiltration

Tae-Jun Lim, Soon-Dal Hong", Seung-Heui Kim, and Jin-Myeon Park (Horticultural Soil Management Team,
National Horticultural Research Institute, Rural Development Administration, Top-dong, Suwon 441-440, Korea,
1)Department of Agricultural Chemistry, Chung-buk National University, GaeSin-dong, Cheong-ju 361-763, Korea)

ABSTRACT: The application in agricultural fields of pig slurry composting biofiltraton amending smell and
nutrient unevenness, it is important for the appropriate nitrogen nutrient management to promote the
availability of the crops and to minimize the risk of adversely environmental effects. The objective of this
study was to determine the application rates of the preplant pig slurry composting biofiltration for red
pepper (Capsicum annuum L.) by considering the yield response and the fruit quality such as sugar,
capsaicinoid content. Red peppers were grown on plastic film ground under five different pig sluiry (PS)
application rates and mineral fertilizer (MF 100%) as a control. The effects of a single appllcatlon of five
different doses of PS: PS 0% (no kg N ha ", PS 50% (51.5 kg N ha' "), PS 75% (77.3 kg N ha™), PS 100%

(103 kg N ha™

and PS 125% (129 kg N ha ) were compared with the mcommended mineral treatment

(103 kg N ha’) in the pre-planting. The sidedressing N application (87 kg N ha ") was applied to the
mineral fertilizer in all treatments. Red peppers were harvested at the mature red stage through five times
from 72 days after tmnsplantmg (DAT) to 133 DAT. The results indicated that the yield of red pepper was
increased with the increase of the N appllcatlon rates from PS 0% to PS 100% The highest yield was
obtained in PS 100% by 20,843 kg ha”, although there were no significant differences in yield among PS
100, PS 125% and MF 100% In addition, The contents of soluble sugar and capsaicinoids were not
signiﬁcantly different in all treatments. Accordingly, fertilization recommendations of red pepper to
substitute PS for the mineral fertilizer were considered to PS 100%.

Key Words: Red pepper, pig slurry, Nitrogen, recommendation
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Table 1. Physicochemical properties of the soil used for the field experiment

pH EC oM NOs-N NHs:-N Av. P05 Ex.cation (cmolckg'l) Soil
(15 @ m) @k o mg kg)) e K Ca Mg texture
7.5 0.6 14 8.3 11.0 445 0.45 6.8 1.6 SL
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Table 2. Chemical characteristic of the pig slurry composting
biofiltration

Total N PO K0
Characteristic pH ’ T ’
------------ (g kg'") -
Values 7.6 1.02 0.28 2.05

AEEE Ml

AE AEe SHIFE 29 2690 53t 59 790
HE ZAsielon 102 1847k Aulskict. AS2AR= 6
Aol st} Al 479} 3uky At F 1275 <
Oz FshA 12k FH1ERl A F 3593 S HA71 Aol
adah= 90l 22t AAeRlth =2k 8¢ 174E 10¥
179 714 F 53]ell AAA alem, 3aF 478 115 3|
A @7} capsicinoids 418 AAISISITE AEA o T
9 FFEE HF 15 7 F 449 AETelN 12578
st <, 7], el 22 F 70T 1z § 4ol o] g
atlom, Aol 32F =3k tleir] YEEES 1A
o 13 Aele FEAEY EF9Euie] Fato] At

ek

Hm
02
°% wE

1>

MHO

W e
[
73
N

H =M
= 2 mm AHE S T4 AR i 5
EFRARel| Fato] AAsiglon!?, 224
CelA ARS8 N HCIO.:H,S04=10:1) &
2% KjeldahlY 0%, QMK Vanadate
AAFFEFEAAN o7 SH85i
apsicinoids 42> A& AAT dEFES A
| S0 7484 & S AR 0.5 g= 80% ek
10 mlelA] FE3F9] 0.45 tm membrane filter$} sep-pak
C18 cartridge® “g#| ¥ HPLC(Agilent Co.)% 413131
©m, capsicinoids ¥ A8 1 g& oME 10 mlzE F
Zotal vehEE 54 843}e] 0.45 ¢m membrane filter =
A 5 HPLC(Agilent Co)% ¥433tH"?. capsaicin}
dihydrocapsaicin $%5 212t S7510] 71 95 Capsaicinoids
oz gt

fo, 1%

A
K

ol
N

&-7]
NBE 7

(=)

K &
N
>Euy
0O rr M
:Oé
ol
3
o my
N

o
r\u

Ha} o o

42 5 359 W 90UANM Y] 1F AL EARE Avhe




aFolA SCBH] A8 AAS A% 7 3 F4 F7} 173
Table 33} &om, zbzt 12} 4] A3} 47149 B5& 03RO L5

UeRdth 13k 4] AlE oz gA F 3549 Al UAF
Ag Bl 139 AL Ah Alg FFo] SRR
AA = AeES Jepldeh 239 44 g1 A B
UAE A FAETOA 7P e S-S BloL, 9]
A2)T-9}b sheml s gteke] ASS AH27ke] foA Sl Aol
£ Holx| ogith

A5 9717 sldshz 4 F 90delA e 15 A5
T EWAE Aa FAET I Aol P wgkod, WAF
A FAISTE ALl Ao seh s AT
Ak SAAR atelE Holx| Sdort

8] Aol WAF FAETE X8t At 1
F A5 2ok AL delog= A& A K77 et
A2 3359 1l 9o tiet Ak F4o] A dAa 5
of Hlato] S AN ol A gkt Ak o7 o] A
7ol Aarb 2HE A% Al AR A8ER] et
Baeh AA )

= Azjee] vlaelA Au] 100% A2l AlgTelA 7P @
= e Belon, sstH| e An) 125% Aol M=
A fr9] FEE BolA] ANt A1 5 FEEUE
Hashs A9 Hloh wehA o]l thd 2AE Seiv]
= Al 71z AH] 100%%F oH] 125%7F 39 5 3
ou, gl tiF vR e o8 a & S34Q TS 1y
sto] WAS Ak ZEANF] Uit A AAE V|Fow &
] 100% AT ALHYH, olefet Ak A&
Fow sk Bl davt SAshd dade] 7Eglol
SR Aot o] Aeyrate] A=l A4S gl el
Aok WA ok the s} FYsigon?, AEo]
QR sk @7 oY o] A Tl da

22 STP7IE Avs 2ddths e A3t Bad
o] ARgell Fojallop 3 S0 FE Arp),

T

Table 3. Comparison of growth of red pepper among different pig slurry treatments at the first sidedress stage and at

the maximum growth stage

35days after planting

90days after planting

Treatment Pl.ant Stem Fresh Pl.ant Plant S.tem Main stem
height diam. weight height width diam. length
(cm) (mm) (g plant']) (cm) (cm) (mm) (cm)
PS 0% 39.9 6.91 131.1 77.9 77.1 15.08 31.0
PS 50% 422 7.23 1324 80.3 79.7 15.19 31.8
PS 75% 419 7.19 136.6 81.4 81.0 15.20 32.3
PS 100% 420 7.20 134.3 81.2 81.6 15.54 32.9
PS 125% 43.1 7.64 141.1 82.6 83.1 15.83 32.0
MF 100% 43.3 7.58 139.5 81.3 81.8 15.23 31.1
LSDos 2.65 0.48 NS’ 234 3.47 NS NS

TNS, not significant.

Table 4. Yield characteristics of red pepper with different pig slurry application levels versus mineral fertilizer

N application levels

Yield of red pepper

Yield index

Treatment 1 1
(kg N ha") (kg ha™ FW.) (%)
PS 0% 87 17,306° 89
PS 50% 138 18,150 93
PS 75% 164 18,733 96
PS 100% 190 20,8437 107
PS 125% 215 20,650° 106
MF 100% 190 19,516™ 100

Values followed by the same letter, in the same column do not differ significantly (P > 0.05).
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Table 5. Nutrient content of red pepper

17Aug 24 Aug 13 Sept. 4Oct. 17 Oct.
Harvest dates

Fig. 1. The cumulative yield of red pepper grown in the
different pig slurry treatments versus mineral fertilizer.

Dry weight (kg/ha)
w
8
3

Applied N treatments

Fig. 2. Effect of applied N treatments on dry weight of
various red pepper plant parts.

Treatment Fruit Leaf Stem Root

T-N P05 KO T-N P,Os KO T-N P05 KO T-N P05 KO
(g kg")

PS 0% 27.2 9.9 36.6 34.8 9.7 37.6 12.5 2.9 24.8 13.7 2.2 16.9
PS 50% 28.0 8.9 329 35.8 8.6 39.1 14.3 2.5 24.7 12.3 2.0 19.2
PS 75% 27.7 9.6 36.4 36.1 10.3 36.7 14.8 2.5 25.2 114 1.8 15.7
PS 100% 279 10.9 37.8 36.3 10.5 38.1 154 3.1 29.0 14.2 2.3 18.5
PS 125% 28.2 10.3 36.8 36.3 10.6 38.1 13.9 2.5 255 11.9 2.5 18.2

MEF 100% 27.9 9.8 36.3 35.6 8.3

37.1 14.7 2.6 219 11.6 2.2 18.1

Table 6. Nutrients uptake of by different parts red pepper

T-N P05 KO
Treatment Fruit .Biomass . Total  Fruit Biomass Yvithout Total Fruit Biomass Without Total
without fruit fruit fruit
(kg ha™)

PS 0% 91 30 121 33 18 51 123 35 158
PS 50% 99 36 135 34 17 51 130 41 171
PS 75% 102 36 138 40 19 59 138 41 179
PS 100% 114 36 150 41 20 61 149 39 188
PS 125% 114 36 151 36 17 53 142 45 187
MF 100% 108 35 143 38 17 55 140 43 183
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Table 7. Amount of Nitrogen uptake, nitrogen budget and nitrogen-use efficiency index of red pepper grown in the

different pig slurry treatments versus mineral fertilizer

Amount of nitrogen applied

RUNF'

Treatment - - N in total biomass (B) N budget (B-A)
Before planting  Sidedress Total (A)
(kg N ha™)
PS 0% 0 87 87 121 -34 1.39
PS 50% 51 87 138 135 3 0.98
PS 75% 77 87 164 138 26 0.84
PS 100% 103 87 190 150 40 0.79
PS 125% 128 87 215 151 64 0.70
MF 100% 103 87 190 143 47 0.75
TRUNF, N in total biomass per unit N applied as fertilizer.
Table 8. Soluble sugar and capsaicinoids contents of pepper fruits in mature red stages
Soluble sugar content L
Treatment capsaicinoids
Fructose Glucose Sucrose Total
(mg g" DW)
PS 0% 58.8" 33.1° 19.5% 111.4° 0.37°
PS 50% 68.9° 38.6" 18.3° 125.8° 0.55°
PS 75% 60.2° 35.1° 17.5% 112.8° 0.36"
PS 100% 59.5° 30.6" 28.8° 118.9° 0.34°
PS 125% 70.6" 37.8° 24.7° 133.1° 0.33°
MF 100% 72.6" 4.7 21.5° 138.8° 0.46°

Values followed by the same letter, in the same column do not differ significantly (P > 0.05).
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