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Abstract ductivity, sugar content, and nutrient uptake were inves-

tigated after maize harvest in the field applied with liquid
fertilizers. Maize yields ranged from 87.6-158 g/plant,
and the yield increased by 7.9% and 12.9% in IF+RALF
and CP+RALF than in IF and CP, respectively. The maize
sugar content increased in the range of 0.1-0.5 brix % by
rendering residue liquid fertilizer (RALF) fertilization,
and the sugar content was the highest in CP+RALF. There
was no significant change in soil chemical properties of

BACKGROUND: Liquid fertilizers can provide nutrients
to crops effectively and quickly. Amino acid liquid fertil-
izers produced by decomposing the residues of rendered
livestock carcasses are expected to be effective in improv-
ing the productivity and quality of crops.

METHODS AND RESULTS: The treatment conditions
for maize cultivation were control (Cn), inorganic fertil-
izer (IF), inorganic fertilizer and rendering residue liquid
fertilizer (IF+RALF), compost (CP), compost and ren-
dering residue liquid fertilizer (CP+RALF). Crop pro-

the soil due to liquid fertilizer treatment.
CONCLUSION(S): RALF increased yield and sugar con-
tent in maize cultivation, and fertilization with organic

fertilizers was more effective for maize cultivation than
* Corresponding author: Ju-Sik Cho

Phone: +82-61-750-5182; Fax: +82-61-750-8011;
E-mail: chojs@scnu.ac.kr

inorganic fertilizers. Residues of rendered livestock car-
cass can be recycled as amino acid fertilizers, which can
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be effectively used for crop production and quality
improvement.

Key words: Amino acid, Liquid fertilizer, Livestock car-
cass, Maize, Rendering residue
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Ex. cation (cmol./kg) Soil

(1:5) (dS/m) - (g/kg) - (mg/kg)

K Ca Mg CEC texture

47140.15 0.18+0.00 33.740.98 2.42+0.08 57.44+0.44

0.4940.01 2.45+0.03 0.85+0.01  9.91+0.19 CL

Fig. 1. Rendering equipment (A), rendering residues (B) and equipment for manufacturing liquid fertilizer (C).
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Table 2. Chemical properties of produced liquid fertilizer
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IND; Not Detected
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Amino acid contents (%)

Total content: 19.0%

Fig. 2. Amino acid contents of amino acid liquid fertilizer made from rendering residue.
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Table 3. Growth characteristics of maize under liquid fertilizer applications

Plant height

Fresh weight (g/plant)

Grain yield

Treatment (cm/plant) Leaf Stem Root (g/plant)
CN 181Db" 137d 357c 96.2b 87.6¢
IF 210a 164bc 398abc 125a 140b

IF+RALF 213a 179ab 411ab 126a 151a
CcP 210a 186a 435a 118a 140b

CP+RALF 205a 159¢ 375bc 102b 158a

'Means by the same letter within a column are not significantly different at 0.05 probability level according to DMRT.
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Fig. 3. Sugar content of maize after harvest.

"Different letters above

among the

indicate significant differences

the bars

different treatments within the same experiment.

among the

indicate significant differences

the bars

Fig. 4. Nutrient contents of maize under liquid fertilizer applications.

Different letters above

different treatments within the same experiment



Application Effect of Amino Acid Liquid Fertilizer on Maize Cultivation 241

detec,

o

glutamic acid7} 3% S71] 9&= = A& L
5 Al #7148 HEs B8 HEEY g%
F3pHolH[28], AT Fiw ofv|al AHIE BAA]
Ve A, T nERg f714d BRelM &
e el 25 o a9HA Y ZloR skEn

oft

=
o

N
2

]_

o SR
¥ N

off H

=

440l B 28R BY Y B4Y
oMl e)o] W S5 A A 18 S Fig, 4]
A Rt gk 8 F S5 o NS 27, 9,

of mhek A& N§kgo] Z7kstgiom, f714 nlse] 29
ol &g dulle] N3kgo] S7ksleitt &4 91 Pt
g2 Aol whet 2 BA] A o] ol ko] Frts)
Ao, Ashiola= FAasleh Sl K Aex
A 8 FEe] F8of Auglo] 0.77-2.38% HHZE ZAMES
om, e met 2P0 K2 71kl A|shy-
o] Aol FAZROZ F2J8t Apo| & HolA| rt. o] of
niAE HH| O] AT} B O] ot ks A o
Skt ek

S50 A W 3] A2 F5 Table 40014 1.
+ vksl 2tk F714 n) F714 v59 A R
M S E48 2]

i

rl

(]

=
I
A

1

T #aE doziva weEu29]. s A, <,
& =gk O z

147 kg/ha WIS oH, &5 Aol 242} 10.3-37.1,
0.29-1.44 2 9.32-19.2 kg/ha M2 ZARISITE 5429

Table 4. Dry weight and nutrient uptake in maize
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CPAE]7ollM= 5300% S7sIIt33]. dHIE A2] g IF+
RALF 4! CP+RALFAZ7olX= pH7F 2442} 491 9 5.44
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o7 CNAZFHet S718k5lom, IF+RALF % CP+RALF
+ 217} 9.39 9 104 cmol./kg o= Hu|A2|= Q181] CEC

Dry weight T-N T-P KO
Treatment Plant Grain Plant Grain Plant Grain Plant Grain
------ (g/plant) ------ (kg/ha)
CN 92.9b! 13.0b 27.0d 0.59bc 0.58bc 95.1¢c 9.32¢
IF 111ab 18.6a 49.5b 33.0ab 0.44c 0.29d 127ab 19.2a
IF+RALF 88.9b 16.1a 45.6bc 31.0ab 0.60b 0.48¢c 109bc 14.4b
CP 116a 18.5a 60.5a 25.9b 0.62b 1.44a 147a 19.1a
CP+RALF 88.9b 18.7a 36.6cd 1.36a 0.62b 116bc 19.1a

"Means by the same letter within a column are not significantly different at 0.05 probability level according to DMRT.

Table 5. Correlation between the sugar content and nutrient uptake by maize

Plant Grain
Parameters
N P K N P K
Correlation coefficient (r) 0.227 0.601* 0.374 0.250 0.538* 0.288

*, ** and *** indicates significance at the 5(P=<0.05), 1(P<0.01), and 0.1(P<0.001) % levels, respectively.
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Table 6. Properties of experimental soil after maize harvest
pH EC OM T-N Av. P,Os Ex. cation(cmol./kg)
Treatment
(1:5) dS/m) - (%) - (mg/kg) K Ca Mg CEC
CN 5.17b 0.15¢c 2.72a 0.17b 75.0d 0.45b 2.47ab 0.90ab 8.51b
IF 4.86¢ 0.19¢c 2.69a 0.16b 87.1c 0.27b 2.41b 0.72b 8.74b
IF+RALF 491c 0.18¢c 2.67a 0.16b 80.3cd 0.34b 2.58ab 0.77b 9.39ab
CcP 5.30ab 0.30a 2.85a 0.22a 187a 0.70a 3.31a 1.16a 9.98ab
CP+RALF 5.44a 0.24b 2.84a 0.20a 157b 0.74a 3.39 1.13a 10.4a

"Means by the same letter within a column are not significantly different at 0.05 probability level according to DMRT.

7 271315k OM 9 T-NE A2l fole Ao
A ik =l g e 219 wES f714 v
o weh oI5 ol wol}, el T2 fe3t Tl
£ 1o)X QI Lee 23] S5 714N oot
oo B] T A, ofrlicAt ol uhE £k 8
st Wishe 24 shekal watslglon], enle] gzt &
o] B9 2 S A P9 A0 BREn2]
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