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Abstract: In order to provide evidence for the fine synthesis and scientific application of urea-formaldehyde
(UF), the study was to investigate the relationships between the nutrient release characteristics of UF and
the driving factors, and the effects of optimized products on rape (Brassica campestris 1..) growth. The
response surface methodology was used to investigate the response of urea formaldehyde molar ratio (U/F),
temperature and time to the slow available nitrogen and activity index (AD) of UF. Meanwhile, the nitrogen
(N) release rate of UF and soil N supply were measured in the rape pot experiment. The results showed that
the quadratic polynomial mathematical model of the slow available N and Al of UF were established and both
of them were significant. The slow available N and Al of UF fertilizer were mainly affected by U/F (X,),
followed by reaction time (X,). The optimal parameters for UF production, which with the highest Al and
maximum slow available nitrogen content were: U/F 1. 48, reaction temperature at 45. 26 C and reaction

time for 1. 71 h. Under these conditions, the slow-release effective nitrogen reached 12. 63%, with Al as
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67.86%. Meanwhile, the N release rate of UF in soil was slowly and soil inorganic N contents were

increased with UF fertilization, especially in the later rape growth period. Compared with treatments of urea

at the same rates of N application, the mixture of urea application and UF at 7 : 3 ratio increased rape yields

by 23.93% ~24.50%. However, nearly the same yield occurred with single fertilization of UF. Moreover,

even the rate of N application was reduced 20% ., the mixture treatment still increased the rape yield by

8.38% compared to the high amount urea treatment. Eventually, the mixture of Urea and UF, were the best

mode for gaining greatest yields of rape and higher N use efficiency.

Keywords: urea-formaldehyde; response surface methodology; process optimization; rape
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Y NN ADNTTR YN AR A S TR e s i
JE$8 it CRURE A 28 LD EL 50 A ) W] A 3% R AL A 9 1k
PR R £ ) B RP . 5 PR F it IE (Urea 100 %) 4
Fb L Ay b FEAS 25 A& = /N T Urea 100 % Ab 2, {H
UF 100% .UF 80% 2 5% K & % . BBF 100% 4b B &

ZEREAT 13. 85% , BBF 80 % &b B i S R AI% 47. 17 %,
Control #b ¥l g % F&AI% 90.85% .

2.2.3 FARAKAEHELEKRG YA AR EIHEE
SPAD {H (£ D), e MR A B IR 4 L b B SPAD {4
19408 25 R T R AL B L 45 it S Ak ) 2% S AN B

6 FAEAGEMEAEMBEZE~E REFAEMHEHBRT

e i 8 CK/ % Urea AL % Urea TH AR/ % Urea
/g % 1002/ % /% 100%/%  (mge+kg ') 100%/%

Control 245. 331 0. 00 —32. 20 - — 65. 88d —90. 85
Urea 100 % 324. 33c 24. 36 0. 00 31. 54c 0. 00 125.73a 0. 00
Urea 80% 284. 33e 13.72 —14. 07 30. 22¢ —1.32 97.42c —29. 06
UF 100% 317.67cd 22.77 —2.10 29. 22¢ —2.32 120. 02ab —4.76
UF 80% 302. 33d 18. 85 —7.28 41.47b 9.93 116. 99ab —7.47
BBF 100% 426. 33a 42. 46 23.93 61.72a 30. 18 110. 43b —13.85
BBF 80% 354.00b 30. 70 8. 38 59. 22a 27.68 85.43c¢ —47.17

®7 AARELEMBEIHEE HRHEMKSEWL
e SPAD {8 A%k M5/ cm

14 d 21d 28 d 14 d 21d 28 d 14 d 21d 28 d
Control 40.97¢ 33.17¢ 35.73¢ 6.00a 6.83b 7.00b 10. 00c 15.97b 23.20b
Ureal00% 44.57b 38.23ab  40.97ab 7.00a 8.33a 9.00a 11.03b 18.13a 23.70b
Urea80 % 45.33ab  39.40a 43. 60a 7.00a 8.67a 8. 83a 11.40b 17.77a 22.70b
UF100% 46. 53ab 37.57ab 39.47b 6.67a 8. 00a 9. 33a 11.00b 17. 43ab 23.10b
UF80% 46. 80a 36.60b 40. 23b 6.33a 8. 33a 9. 33a 10. 77bc 18. 37a 23.67b
BBF100 % 45. 60ab 38.63ab 42.07ab 7.00a 8. 00a 9. 83a 10.97b 17.10ab 26.17a
BBFS0 % 44, 43b 37.20b 41. 27ab 7.00a 8. 33a 9.50a 12.27a 18. 63b 22.93b

W 50 AR R A T R o i A Ak B A
A AR ER L 55 14 K4S A PR It B g s O B L 4R
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{F 7t JES Ach 381 ) 22 S AN b

MR 14 it IR 4R & 7 ISR A bR L AR 14
R4 AC Ak 3 i & 7 T Control 4b¥E, UF 80 % 4b 3 A1l
Control Zb¥E22 5K i 2 B4k J5 2 28 K, BBF 100 %04k
PRV R 0 R T AR, AR A R 2 R AR .
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