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Abstract ; [ Objective] This study aimed to achieve recycling of soy sauce residue oil, reduce its environ-
mental pollution, and expand the resources of slow-release fertilizer material. [ Method ] Coated nitrogen
fertilizer was prepared by epoxy modification of soy sauce residue oil. The structure of the coated film was
analyzed by infrared spectroscopy, high-power microscope and scanning electron microscope. The fertiliz-
er efficiency was examined in corn pot experiment. [ Result ] After epoxy modification of the soy sauce res-
idue oil, its structure changed which promoted forming of film with dense net structure. In corn pot ex-
periment, there were no significant differences in leaf number and chlorophyll content between the test
group using coated nitrogen fertilizer (T1) and the control group with normal fertilization (CK2). The fi-
nal leaf area, stem girth and plant height of T1 were significantly different from those of the control group
with no fertilization (CKO) and the control group with only phosphorus and potassium but no nitrogen fer-
tilization (CK1), and increased by 9.5% , 4.3% and 7.3% at 60 days respectively compared with
CK2. The corn plant fresh weight of T1 was significantly different from those of the other three groups.
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While the corn plant dry weight of T1 was not significantly different from that of CK2, it significantly in-

creased by 14.2% and 5. 2% respectively compared to CKO and CK1. [ Conclusion] Coated nitrogen fer-

tilizer could promote maize growth, and is considered slow-releasing in soil.

Key words : soy sauce residue oil ; modification; coated nitrogen fertilizer; corn growth; fertilizer efficiency
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Tab.1 The design of pot experiment
HEE R/ (g - #571)

5" ;

A A B i
CKO 0.00 0.00 0.00 0.00
CK1 0.00 0.00 6.67 1.34
CK2 0.00 2.08 6.67 1.34
T1 4.16 0.00 4.65 1.34

1) CKO 4 e fie i ; CK1 A #5655 47 ie 20 ; CK2 2 538 4k
fegi; T A e e,
1.3 RIWH*
1.3.1 bt FREUNE [ 328
FLRE T ( FEEER HIT B & 32 B2 ) 20 ¢ in A3 100
mL [ = FHRI T, IR 28 70 Cap i AR AL
(LR G A AL E R B R # JBT 3t 1. 000: 6. 000 0. 025
(4 EL A E ) Y R — A 30 v - s ™ ik o
YIRS, RN 3 h 5§ E R, e R TR R
W E S IR L YE 2 pH 5 224y, F AR AN H
HKoKPEZ pH 7, ARS8 B iR . B
PR LB

5515 SR AR B,



SEBZR A5 PR I ) A A IR OIS Bt TR A K A R 27

T AEF]
CH,COOH +H,0, =——— CH,COOOH+H,0,

55 2 20 R AL R,

R,CH==CHR',COOCH,

R,CH— CHR'COOCH,

R,CH=—=CHR',COOCH,+3CH,COOOH —»R,CH— CHR',COOCH,+3CH,COOOH.
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Tab.2 Change in plant height during maize growth cm
gkl %520 K 927 K 432 K EIREN %550 K 55 60 K
CKO 18.0d 22.3d 29.5d 56.0d 75.0d 94.0d
CK1 19.0c¢ 24.3c¢ 33.0c 58.0c¢ 81.7c 113.2¢
CK2 22.1a 32.0a 43.1a 68.5b 108. 6b 134.5b
T1 21.6b 28.2b 42.8ab 72.3a 116.4a 144.3a

1) CKO,CK1 ,CK2 #= T1 % %] % 7 RAHNCLL , F 365547 LR, 365 18 AL I 40 Fo it 6L I RUIEE; & F R 51 438 )6 LA — A48 R

NEFEE ATEFARRE(P > 0.05,L8D %),
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Tab.3 Change in stem girth during maize growth cm
205 %520 K 5527 K 532 K 5542 K %5 50 K 55 60 K
CKO 3.5¢ 4.0c 6.0bc 7. 1c 7.5¢ 8.2¢
CK1 4.0b 5.0b 6.3b 8.3b 8.9b 9.5b
CK2 4.8a 6.0a 7.4a 9.6a 10. 6ab 11.5ab
Tl 4.5ab 5.6ab 7.2a 9.5a 10.9a 12.0a
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Tab.4 Changes in leaf area, chlorophyll content ( SPAD value) and leaf number during maize growth

a1l BT (55 20 R) FFEA(EE 40 K) FEAEWI(56 60 K)

M f/em®  SPAD {H HAE EA/em®  SPAD{H A MEAYem®  SPAD R
CKO 554.3¢ 36.7¢ 6.5¢  3315.3d 42.1c 9.5¢  4015.2d 42.7d 10. 5¢
CK1 756. 6b 40.5b 7.0b 3 866.8¢c 43.6b 10.0b 4 761.3¢ 43.6¢ 11.5b
CK2  1125.6a 42.1a 7.5a  4752.6b 45.3ab 11.5a  5318.5b 45.2ab 12.0ab
T1 1 113.2a 42.5a 7.5  5121.3a 45.8a 11.5a  5825.9a 45.8a 12.5a
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Tab.5 Comparisons of corn plant fresh weight and dry
weight among different groups
415 5 bt g Tt/ kg
CKO 1.56¢ 1.33c
CK1 1.72bc 1.47b
CK2 1.78b 1.52a
T1 1.82a 1.55a
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Fig.1 FTIR of coating materials and coating layer
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Fig.2 Observation of urea and coated fertilizer film under high power microscope and SEM
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