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Abstract applied to cabbage cultivation for investigating their
Renderi . . . hnol b crop growth characteristics and soil improvement effects.
endering, 1s attracting attention as a technology that RACR-C contained large amounts of fertilizer compo-

can stably and quickly process livestock carcasses. nents such as nitrogen and phosphorus, and showed no

However, large amounts of livestock carcass solid resi- toxic effects on the seedling growth of crops. The con-

dues are discharged in this process and limited methods tent of water-soluble nutrients released from RACR-C

are available for recycling them. In this study, rendered under the reaction time increased rapidly within 30 min,

animal carcass solid residues were pyrolyzed to produce but was insignificant compared to the total content. Thus,

carbonized materials (350°C; RACR-C) and their chem-

) i ) ) most fertilizer components in RACR-C were not readily
ical properties were investigated. Further, RACR-C were

soluble in water. The optimal application amount for

*Corresponding author: Dong-Cheol Seo applying RACR-C to cabbage cultivation based on the
Phone: +82-55-772-1963; Fax: +82-55-772-1969; changes in cabbage growth, inorganic content, and soil
E-mail: dcseo@gnu.ac.kr chemistry was 200 kg/10a. Overall, pyrolysis of solid

*Co-corresponding author: Jong-Hwan Park
Phone: +82-55-200-7512; Fax: +82-55-200-7505;
E-mail: zoqlsgkr@dau.ac.kr

residues after rendering livestock carcass to produce
carbonized material as a soil improver is an effective
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method to recycle the waste discharged from the ren-
dering process.

Key words: Animal carcass, Carbonized material, Chinese
cabbage, Rendering, Pyrolysis
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Table 1. Chemical properties of the soil used
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Table 2. Chemical characteristics of RACR and RACR-C
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Fig. 1. Concentration of nutrients released from RACR-C.
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Table 3. Potential toxic effects of RACR-C on seedling growth for crops
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Treatment Height (cm) Leaf No. (No/plant) Weight (g/plant)
Control 28.3b 23.3a 12.0b
Pepper 200kg/10a 36.7a 24.7a 15.4a
400kg/10a 35.2a 24.0a 12.8b
Control 30.1b 10.3b 78.9b
Chinese cabbage 200kg/10a 35.6a 12.7a 115.2a
400kg/10a 38.2a 13.3a 123.4a
Control 27.2a 12.3a 47.7b
Lettuce ZOOkg/ 10a 29.5a 11.7a 71.8a
400kg/10a 28.1a 13.0a 72.4a
Control 33.3b 23.3a 12.0b
Soybean 200kg/10a 36.7a 24.7a 15.4a
400kg/10a 35.2ab 24.0a 12.8b
Control 29.3b 13.0a 74.5¢
Radish (Plant) 200kg/10a 39.2a 13.0a 84.5b
400kg/10a 41.9a 12.7a 103.8a
Control 16.5b - 15.7b
Radish (Root) 200kg/10a 24.6a - 17.7b
400kg/10a 25.6a - 24.8a




Growth of Chinese Cabbage by Rendering Livestock Carcass-Based Char 181

HOE THESAMH| EStHe] A8l 2 iR MR
g, RIIEE ¥ Y EYSSHY HEt

AC R A B3k EiARA A 8%
A3 f1ete] RACR-CE A&l e wl5-2] 455
S AR on, 11 A3 Table 404 ®E A3 )
RACR-C] Agjgo] F7istel uheh wiF2] 45 oS 93
319117, RACR-CE 100 kg/10a%t #2|3t 2]t A&
9] RS NPKE Afeh AzlolA A5E wj5g)
HSoE Folglek FA el wiFo] AT 1,234 gOo &
A28 WiHo] NPK A 2]7-ollA uj5-2] A5 3,168 g
2 FAg] el vlal] 250 A% E9kth RACR-CE 100 kg/
10as A3l o, w52 T2 2,914 g= NPK A+
g} AR A9E 29lom, RACR-CY| He|#o] S7ielel uf
2k w3 SR Tk Agelsith sAw RACR-CY
A2]Fo] 10a%d 200 2 400 kg W, BAFTZS 217} 3,647
93,681 gO& fo]#Ql Aol 5 vERA] ¢gktt. Etiegni &
[19]9] Aellr= Bkl vto] emielA e gsixlE o,
2,4, 8 16 4 32%% FFHE A0l o U o
2% 7V o, 1 o] Aol FHasklttal
Brbetdetl, A7 o1 Al e sl 72l
Ak = 4 Qv B3It MtisieF Gwenzi[20]+= &3
AL ol A8t EellM n8Ee] Sl A, A=
of Agd F gl ol 1stEo] AE9 o] A5ty
odtka Baskoleh wet T B AFAES vlo] Akl
EBA Ae-s fg A4 Ang A7 ANE Bassied, vt
o] 9A}F9] ool whet Mz Yol ok Wi, Hlo] @x1¢)
It Al G2 2] LS o/ advhal Barskalt21

Jm

ox filo

-23].

E3h RACR-C Aol whe w5 2] ] 8-> NPK A
2 E T S Q=T o= RACR-C Aggel wet Bk
Eelido] ddE o] Helo] S-S 2Ae Z1 0% ek o]
9} o] RACR-Ci= EWNFAR &go] S5 &8 7Fsst
Tk ghekefe, v 3o] S zAle] 7|9kl RACR-C2l # 7]
AR 102 200 kgel 7102 hekect

RACR-C Azl w3 vj5=2] 714 g Table 5
of YRStk T-N9| 3¢ FAE7F 2.13%<1 Zol Hlsf
NPK X7 vi5=9] T-N &> 1.95% 0% A 2ol| vl
stokekh gk 7F A2 9@ NPK A7 wil5<] T-N

syl AEFHES 1 u], ANbEl T-N9| 432
NPK #&g]57F F2gle vlaf o =3ttt £3], RACR-C9

Aelel wE T-N9J e A48 4 NPK A7l ]3|
=%t RACR-CE Aejgo] F71gtel upet T-Pe) gHgol
7k Adkolglal, o= FAE 2 NPKE] Aeelx A
SE vl vls) =Skt

RACR-C Aol wh wiFAul= o] Eokslety] Wsh=
Table 6914 Bi= 713} 2ok E9F pH RACR-C7} 235+
AglTellA Aol vlal] okt Sk Adelgl o & At
o]= UERHA| ¢Skal, ECSl 49+ RACR-C X3 Azl
off Fxglel vlal oFt =& Aol Park 524]9] Hil
o =T, 7FEAR vlo] 92 AlS-F S5 AR Eohjel
pH % ECY| k-8 Z71sttbar B syl on, o) & o
Aztel FARIILE #7158, A4 W FaQAke] e wak
A2lTtell vla]l RACR-C7} Az|gel whet oFt Z7tskgic
E3], f71% 3 4$ NPK Agolas Fajelgtol u)

Table 4. Growth characteristics of Chinese cabbage according to application level of RACR-C

Plant Root

Treatments vsz(ie;ﬂt w]ie)irgyht Height Width m];;?)fer vljz’ie;ﬂt wlzirgyht Height
(g) (g) (cm) (cm) (No.) (g) (g) (cm)
Control 1234c 82b 36.2b 18.8b 74b 10.7b 1.2b 12.5b
NPK 3168b 85b 38.4a 23.7a 8la 12.7b 1.5b 13.7b
RACR-C100 2914b 112a 35.7b 21.3ab 77ab 19.3a 2.1ab 14.4b
RACR-C200 3647a 105a 38.4a 23.7a 79a 21.7a 2.3a 19.5a
RACR-C400 3681a 107a 42.3a 20.5ab 83a 24.5a 2.5a 20.8a

Table 5. Content of inorganic components in Chinese cabbage according to

application amount of RACR-C

T-N T-P K Ca Mg Na Fe Mn Cu Zn
Treatments
(%) (mg/kg)

Control 2.13b 0.36¢ 6.16a 1.55a 0.22a 0.26a 410a 23.1a 2.3a 19.5a
NPK 1.95¢ 0.45b 5.91b 1.48a 0.22a 0.29a 477a 24.3a 2.1a 21.3a
RACR-C100 2.13b 0.46b 6.21a 1.33b 0.21a 0.29a 497a 23.3a 2.2a 21.5a
RACR-C200 2.75a 0.57a 6.15a 1.37b 0.19a 0.23a 489a 24.7a 2.1a 21.7a
RACR-C400 2.24b 0.53a 6.23a 1.34b 0.20a 0.26a 445a 21.6a 1.8a 19.6a
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Table 6. Changes in soil chemical properties according to the application amount of RACR-C
pH EC OM T-N Av.P,0Os K Ca Mg Na Fe Mn
Treatments
(1:5)  (dS/m)  ——(g/kg)-— (mg/kg) - (emol./kg)----------- —(mg/kg)--
Control 7.1b 0.60b  29.6b  69.7b 50.6¢ 0.55b  7.1ab  0.52a  0.14a 135a 264a
NPK 7.9a 0.68a 289b  89.5a 70.2a 0.52b 6.9b 0.50a  0.13a 133a 256a
RACR-C100 7.9a 0.62ab  31.0b 65.4b 61.7b 0.66a 7.1ab 0.51a 0.14a 125b 296a
RACR-C200 7.7a 0.66a 36.5a 67.8b 62.9b 0.60a 7.3a 0.50a 0.14a 121b 269a
RACR-C400 8.1a 0.69a  35.la  81.9a 62.5b 0.65a 72ab  05la 0.lla 134a 255a

(

8 o7k 723191 00], RACR-C A2 olilis Z7lek 4%
°19131, RACR-C2] A1839] Z7kg] met Z713h= 2ol
9tk 3% RACR-C A2le] 2 Eah] K, Ca, Mg % Na
L) 7o l:o]i ﬂg}-zﬂ] ]:Htﬂ- 0/]7(40 Au}= Jq.yd—ﬂ;q oJ—OH;]_
oVe] e viTo] B u, AN HEAAE diael
o RS Az AL AHY FI A2 A1
Qe BRAQ W ow B, AxE o

i}iﬂ-t— S RS AT 1 il 2

b
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