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ABSTRACT

In this study, we investigated the status of disposal of horticultural by-products
generated after harvest at farming sites and verified the effects on crops by
applying them to the soil as a resource rather than incinerating the by-products of
crops that are most difficult to dispose of at farming sites.

The survey on the disposal of horticultural by-products at agricultural sites was
conducted in 36 vegetable gardens managed by local governments and by private
citizens in urban areas and in 75 farms including pepper farms, eggplant farms,
apple and pear farms, and grape farms.

In both vegetable gardens managed by local governments and operated by private
citizens, the most difficult crop to dispose of agricultural by-products was pepper,
and the most common current disposal method was collection and then composting.

The most common method of disposing agricultural by-products in pepper farms
was incineration. In eggplant farms, incineration and direct return to soil were the
most common methods for disposing agricultural by-products at the same rate. In
apple farms, pear farms, and grape farms, the most common method of disposing
agricultural by-products was direct return to soil

In a test to verify the effect on crops by applying pepper stalks to the soil
without incinerating them, the soil C/N ratio of the pepper stalk treatments was
higher than that of the control in the early stages of growth, but was lower from
the mid-season onwards.

The growth of pepper plants was slightly lower in the main stem length and stem
thickness of the pepper stalk treatments at 30 days after planting peppers
compared to the control, but there was no significant difference between
treatments in growth after 30 days. At 140 days after planting, the dry weight of
plants increased by 6.8 to 8.4% in the pepper stalks treatments compared to the
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control.

The anthracnose incidence rate and tobacco moth damage rate in the pepper stalks
treatments were similar to the control.

In terms of soil physical properties, the soil hardness and bulk density of the pepper
stalks treatments were lower than the control, and the soil air and aggregate ratios were
higher. Soil moisture potential tended to be lower in the pepper stalks treatments compared
to the control.

The amount of N,O generated increased with the increase of WFPS and
decreased with the increase of AFPS, and compared to the control, WFPS tended to
decrease and AFPS increased in the pepper stalks treatment.

The carbon uptake of pepper plants was 25.2 kg/10a higher at 283.1 kg/10a in
the pepper stalk treatments compared to 257.9 kg/10a in the control. The carbon
content stored in the soil was 55.1 kg/l0a for the treatment with crushed red
pepper stalks and 82.1 kg/10a for the direct rotary tillage treatment.

The emission of greenhouse gas N,O decreased by 11.3% to 98.6 g/ha/dy in the
red pepper treatments compared to 111.2 g/ha/dy in the control, and was
significantly positively correlated with soil moisture content.

The quantity of dried peppers tended to increase by 4-5% in the red pepper
stalk treatments compared to the control(306.6kg/10a), but there was no significant
difference between treatments. As a result of economic analysis, compared to the
control, the treatment with crushed pepper stalks had an income of 277,397
won/10a, and the income of the direct rotary tillage treatment was 319,317 won/10a.

In the pot cultivation test, the growth of pepper plants was slightly lower in the
main stem length and stem thickness of the pepper stalk treatments compared to
the control at 30 days after planting, but there was no significant difference
between treatments after 30 days.

After the test, the physical properties of the soil were lower in the pepper stalks
treatments than in the control, the amount of air was increased, and the bulk
density was decreased. Also, as the amount of pepper stalks applied increased, the
effect tended to increase.

The dry weights of the five plants were 7.7 to 11.5 g higher in the pepper stalks
treatments compared to 251.9 g in the control, and the yields of dried peppers
increased by 3 to 5% in the pepper stalks treatments compared to 380.4 g in the
control.

Key words: Pepper, Incineration, N,O, Soil physical properties
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16, A dHH&%, 25 1409)

H7E ddHE

AP & S 1~ 0.5~ 0.25~ 0.1~ o

2mm 1mm 0.5mm 0.25mm
FZA( ) 9.7 5.1 1.6 0.7 0.5 17.6
Y w4 ZE 11.4 5.9 2.2 15 0.8 21.8
vz A ZHEY 13.1 4.3 1.8 1.0 0.6 20.8

4 % 14099 Belgs 2o
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A7) AAAE, TEUE EFe] Aedtel AEsk FAUEE WD
A7 A% Bastin AzEn.
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24712221 N,OE 5€ 9YFH 9¢ 129714 13)/5 F 163] &4 Ay H 4),
=7 1112gMa/dyel  wlsf st A7 (844 Z2HZFH=  98.6ghaldye=
12.6g/ha/dy &o1E5°] 11.3% Z4stith. €8 N0 M@ dx7+ 5¢ 1384, 6
¥ 1245, 7€ 146.6, 8¢ 64.6, 9¥ 47.0g/a/dye] W=, a1zt A= 5€
84.0, 64 78.6, 7¥ 203.2, 8¢ 52.9, 94 32.9g/ha/dy°] ¥iEH A ¢TIt BUHY 7€
of 78 Bol MiEHx o] AJY 9do] wiEdo] Ad w$e AFoE, N,09
LTS B 3 3A7E v A4dn.
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a3 A F 309, 609, 90LlA N,O XA vty EYY F5S XA
FHo] A= HlE&<QA WFEPS(Water Filled Pore Space), &717F ZFA|sh= HIE<I

AFPS(Air Filled Pore Space)s 7-8t, N,O¢He| #AE ekl A2 1% 5 19 63
2tk &, N0 A= WFPSe] F7kel A wolAa, AFPS7E F7t $holl whet
Aot weltd AR HH-d EREE FI B FEIH I I
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Ads] 2t N.OS &4 #aAZ & Adva A3

Arone 5(1998)% Taggart (19972 N,O HWiEHd EY FEFEFA= }
A7 dorar Ak Froking $(1998)7} Parton 5(1996)& EUGES |
NO Hl&S ¢ & At 9o, Lemke 5(1998)% Wagner-Riddle 5(1997)&
EdTE FEFH NO wiEZF3e dA A EYG 58 dd &4 gF v
(WFPS, Water Filled Pore Space)o] 70~90%<4 ©Zo] 7} wo] dojuim, WFPS
90% oldolAE N,O wiEFo] F243] ZHAadtta sk th Sozanska 5(2002)8 E9F
FRANA A JARES 133 WFPS(Water Filled Pore Space)”} 80~85% ¢ A1
N.O wi=o] Hj7} fvta stia, (7154, 2013)+= AFFECA NOo FHo)
Z5 = WFPSE 59.3% 2hx EP%U:}

PN o
w o
0>'

of

R

136 1.00

y=0.0011x* - 0.0463x+0.6456 y=0.0025x¢ - 0.1548x+ 2.7653

- ¥=0.0103x* - 0.6798x+ 11,196 E 0
= 102 Ri=0.9383 = o048 R2=0.9105 . =~ 083 R?=0.8377
E £ E .
3 058 B 032 5 066
E E E .
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a9 5. NO &3 WEPSele| #A

¥= 0,001 1 - 0,17 04x+ 6,3469 L.00

= ¥= 0.0103x - 1,3367x+ 46,58 T /= 0.0025x - 0.3521x+ 12.637
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19 6. N:O " &F3 AFPSete] #A

B F UOYAN 0P A8A AR AT UL PE 200l B8
FFe 2AT A3, FAF) AW ANF) Wel 20T wad FLYe B
o4 & o s#%e TET 257okg/l0eol Ma mEl LR Zeee

283.1kg/10a°.& 25.2kg/10a © BA}THEE 17).
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R A4 e TuF A Al
(kg/10a)  (kg/10a)  (kg/10a)  (kg/10a)  (kg/10a)
FEZAM|(H= A) 69.1 3.4 128.9 56.5 257.9
5] 2 ZERRIB 77.2 4.0 134.0 67.9 283.1
= BHARFTEHB-A) 8.1 0.6 5.1 114 25.2

r—{u:

B4 5 U40RAA mF A Hol AEE mETle Falee v 2HPE
16.0% AW EZEHIYTE 20.2%2, skl ZeHT FolM gl B wYTh =
oI W) 3] Bavehe WICeAY, D3} vmeAe, ) 2efel 7o)
e B Wolt Ay EHETE e AFIUL 1F AW F EG]
BEuS Ba FHE BAT A5 Bl ABE VA FRLe s 2HeTL
55.1kg/10a°] a2, A A ZH e+ 82.1kg/l0ae.Z 27.0kg/10a T EJUTHE 18).

E 18 BEYT ga ARF

- FETRE S ANE 9E =99z A%F
AEHE %) 2= CE%) (kg/102)

=t 3 ZEE 46.0 31.6 55.1

=t AH ZEY 27.2 36.0 82.1

EoA 126€3 vlE&E N,O 4& N,O GWP(Global Warming Potential) 310& &

3] COseq. 2 3H4keE Axp, 7 434.2kg COseq./10a0] Hls] 2AH ZEEF+=
385.1kg COweq./10a2.2 49.1kg COseq./10a8] B-27} EkoA A wjZE QTHE 19).

19 BEYY g2 wET

- N,OHlj & GWP"
BERES Ovf = .
(kg/10a/126) (kg CO2eq./10a/126Y)
EFAR(MZ= A 1.401 434.2
5] 2 ZERIB 1.242 385.1
= B ETHB-A) -0.159 -49.1
J. GWP: A 2¢3}%9=(Global Warming Potential, GWP), ©]At&tetart A £u3to] n e S
7|1Zo R g2 247~ At 7ot AEE YEhil A 247tAE E2HE A4S HuS
23l GWPE ALg-3l o]xtslera At (COeq) o2 2472~ &S 44 &

%7 306.6kg/10ac] W&l ma ZEE]|TE 322.7kg/10a0.2 5%,
9kg/10a0. 2 4% Z7}SHATHE 20).
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¥ 20 AuF %%
: ALF 53 F
HEs (kg/102) T
FEFZAMH(T2) 306.6 100
a9 =E e 322.7 105
s 23 2EY 317.9 104

Aol A AANd ez stal Qe st S 2EE St sUbelA HI AdEsta
Ay F a3 A T AAANS B A= £ 21%
CoiET HlE g 2HE T 10ad 277,397, AH EHE A= 31931749
of WAt 1T A2 EFBA 0l ML FFo] TrH= T AAA o]
b dANom, x| FAAA 2o Aol o= i ZE ol Ml
4 ZHZE 9§ AAA '3 gk

© B m e
o It 5 rg
fu)
Ml
fu)
N
o
u
o
o

N 19
3

=<

21. AAE 4 (10a 71%)

+ & SEEEN) 2474 a4 ®
O % =t 3719509 O EHAA7] AT 309569(D)
- 29 16kg x 23247%/kg = O U I Y S
= 371,952 127,200
1’;@1;““ 0 2z 7O 63609 b 49 x 1208 x
C gk 29 x 1208 x 265913 = 127.2008]
............ s - gag00n
A CA TR Y S vrravd
O % =7} 255,717¢ O %=
_ Zol 1lkg X 23.2479/kg
= 255,717

s A

=g O &t F7(0): 63,600

- Y2k 29 X 1208 X
265</% = 63,600
A (A-B)=319317¢
¥* A 2022 AN AAZES 7 AEF
- 15714 AH#714(697,419/30kg) A&
- 5947 dx=: 30,9559/d A&
- 599 $(127,2159/Y), 91(93,8269/9)
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a3 13=thS 1.08) 7)3(315kg/100) .= 058, 1.581S F-A ZEo| Hglsle] 1

Fo AES xAR Ade 7 229 2ok AA 3 300 mEt) Ay FAA,
A7 & AES ZFANR gzl vlE)] oAk Hlou, o] FRE = At & Afo]
o] 53 FFo02, ol EAANFY £ oA o] A nEUE EY
of st & w FrE ALyt St xH0 IAAE = axte] o] &t
AE aFo] A= & Zol7t s Ae & AT
322 15 AEAY AS
74 ZHcm) 73 74 (mm)
& R o o a5 o o
30 60 90 302 60 90
EFANE|(H ) 23.0 23.8 24.1 6.4 10.4 11.2
3=l 0.548] 22.7 24.0 24.4 6.3 10.9 11.5
=t 1.08) 224 24.2 24.7 6.2 11.1 11.8
=t 1.58) 22.1 24.6 25.1 6.0 114 12.2

¥ mseth 1.0WR: 315kg/10aC==] 18 A1H 1.0m*0.4m AjujA| LA == 1=THF)

B2 F 1U0QelA BFH AT ABE gmTol wa) op, 37
obgom, §AUEE HojHth 191 nEhe AEFo] BordsE 1 A o
AX & Bl ATHE 23)

o
§

323 AEF BEY EYACGEAF 1409

EYAE (-MPa)

gy $34E

Z A

A& 5Ec I‘i 0 15 2 2% %  Mgmd)
SEANO® 086 128 155 180 223 298 1.40
20) 0,50 076 116 138 168 223 339 1.33
=0 104 075 112 127 153 222 387 1.25
w20 154 073 103 120 143 221 410 1.20

AZA o] AEZEL 2T 251.9g/5F0) HlE nEU HETE 262.0~263.4g/5F =
10.1~11.5g 24t HAuFe S AEA2 AETH 2L HFFoldor 3~5%
7oy dAg Aol T Wk AEFY FHOE Hol, 13 Aju| &
o] TEU= 10a9 Hu) 472.5kg A L= 2 EA7F gloge BHTETHE 24).
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24 AEA AEF 2 ATE %
_ A EA AEF A1F FF AxnFE
AeS @/5%) (@/5%) S5
EEA(H ) 251.9 380.4 100
T30 0.5 262.0 393.3 103
==tf) 1.08) 263.4 399.4 105
T30 158 959.6 394.8 104
4. & &
A" 1> o] BALEo) %' A4 AL AE A 22)
7t Qe BAEe] AdA AYAHRAE SR TYED 167]2, TrEE
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3.7~-51.2 kPa)oll A w2 ZgolATh

mh NO9| A e WFPSe] Z7hel 34l RolA|1, AFPS7F 27} Sl wet 7hashd
o} tj&ol Hls) 1ol Aol A WEPS= zj }1 AFPSE= =7}l Adko.
2, a3 Ao i EYFES FAasta dUFos BESgrE SR

vl 13 AEA @i FFEFe iR 257.9kg/10ac] wls] it A TE

or]

283.1kg/10a°o. & 25.2kg/10a © Wokth AHAF 140¥ 9 EFA 1zt &
S I ZEE T 46.0%, AFH ZE T 27.2%°1R 0, EY] AAH @A 3
e g4 2= 55.1kg/10a, 21 ZE g7+ 82.1kg/10a0] A Th..

AL A7t NO9l WiEFFe dlx7F 111.2g/ha/dyel W8] 23Edl A F&
98.6g/ha/dyo. 2 11.3% 7rAastH Tt

ol A3F S =7 306.6kg/10ac] nls] =t A F= 4~5% S7VSk= 7
Foldoug Azt & Aole Ao, AAA EAAI gz Bl JHl
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2k LEAN] AlgolA 1F AEAY AFS AHA F 04 1xd AT F
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o webx AESY FEFeE Hol, 1F Au] £ uEdiE 10a" Ho
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