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Effects of Slow-release Fertilizer Containing Urease-Nitrification Inhibitor on
Nitrogen Release Characteristics in Different Soils and Uptake and
Utilization of Nitrogen, Phosphorus, and Potassium by Cucumber
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Abstract: In order to improve nutrient utilization efficiency by cucumber and reduce the environmental pollution,
special slow-release fertilizers containing urease inhibitor (NBPT), hydroquinone (HQ) and nitrification
inhibitor (DCD) were produced according to the nutrient requirements of cucumber. Nitrogen release charac-
teristics of two special slow-release fertilizers were studied by using the soil incubating method. Pot experi-
ments were conducted to study the effects of slow-release fertilizers on yield, uptake and utilization rate of
fertilizer and NPK by cucumber. The results showed that in three different soils, nitrogen release accumula-
tion was in the order of ordinary compound fertilizer (OCF) > commercial slow-release fertilizer (MSRF) >
cucumber special compound fertilizer NO. 1 (CCF) > cucumber special slow-release fertilizer NO. 2 (CSRF1)
> cucumber special slow-release fertilizer (CSRF2), and nitrogen release accumulation in special slow
release fertilizers (CSRF1 and CSRF2) were less than that of other fertilizer treatments. The amount of

accumulated nitrogen release of different fertilizer treatments in three different soil types showed the order of
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alkaline soil > neutral soil > acid soil. Nitrogen accumulation amount of NH, ™ —N was more than that of
NO; ™ —N, possibly due to the nitrification inhibitor (DCD) could not only inhibit soil nitrification and deni-
trification processes, but could also inhibit soil denitrification process. The nitrification process was inhibited
by nitrification inhibitors, and the nitrogen fertilizer would remain in the soil for a long time in the form of
NH, "™ —N. Nitrogen accumulation amount of NH, " —N and NO,~ —N was also in the order of alkaline soil
> neutral soil > acid soil. The dynamic release of different forms of nitrogen in three soils was fitted with a
dynamic equation of the first order kinetic equation (» = 0. 952" * —0. 993" * ). Using the first order kinetic
equation, the N, value of the maximum release rate of different forms of nitrogen was in the order of total N
> NH,” —N > NO, —N, which was consistent with the changes of the accumulation and release charac-
teristics of different forms of nitrogen in the soil. The dynamic characteristics of nitrogen release by the equa-
tion were suitable for the prediction of the release properties and release characteristics of nitrogen in the
soil. Two kinds of special slow release fertilizers (CSRF1 and CSRF2) significantly increased the yield of
cucumber by 59.1% ., 30.3%, 33.8% (CSRF1), and 46. 2%, 19. 7% . 22. 9% (CSRF2), compared with
treatments of OCF, MSRF and CCF, respectively. Compared with common compound fertilizer, nutrient
relative utilization efficiency of NPK in two kinds of special slow release fertilizer treatments was increased by
18.52% —24.20% (N), 19.27%—20.02% (P), and 28.54% —35.69% (K), respectively. Compared with
traditional fertilizer, the use of two special slow-release fertilizers could effectively delay the N release in the
soil, and increase the uptake of N, P, and K by cucumber plants and cucumber yield.

Keywords: special slow-release fertilizer; urease inhibitor and nitrification inhibitor; nitrogen release charac-

teristics; uptake and utilization of NPK; cucumber.
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Bt NH,*—N 270.750  0.575  0.972**  149.989  41.134  0.910"*  146.257  36.535  0.921°°
csrp? NO,” —N 118,920 0.006 0,967 " 11.401  31.766  0.975"" 25.554  23.580  0.761°
Total N 429.350  0.259  0.968" " 152.026  87.027  0.937°*  136.954 58112  0.902"

o FRBEMIE(Pp<T0.05); * » FRMBFHRKL(p<C0.0D),
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X I AP 45 MR Tl — Al 40 750 5 G A 0 A T 49 R0 2R R e 4 B B I NP R A 19 5 i 255

2.5 HINEME

P e 4 ], TR AR B T 51 LA 2 Bl O il
A S ] 30 22 B A (CSRE2 Al CSRF1) &% 55 MK &
43518 100. 59,97, 04 g, L AK A9 OCF Ab # (66. 72
I T 50. 76 % F 45. 44 % , H 4% 4k B 6] 2 T F

CCF>CSRF1>MSRF>OCF. 1 I ¥4 FHE RN

RS> >2 R R T E DL 2 R L DK A £ s
7 28 B (CSRFE1 Al CSRF2) 55 155 YK & - 43 9
67.55.62. 05 g. b i {K A9 OCF 4b B (42. 45 g) 34
T 591060 49. 2%, H 45 &b B ] 35 IR 52 6 T 9 5

BEHEEREE. RT RN A CSRF2> WERDE.

£4 ABRFEABBLEMERFNREEHLMN il g

ih 3 _ LR i Jre
2 i P

OCF 6.09+0.97c 9.8240.87d 42.4540.50d 8.36+0. 16a 66.72+1. 32¢
MSRF 7.53+1.09ab 11.51+0. 82¢ 51.84+1. 43¢ 9.28+0. 83a 80.16+1.61b
CCF 6.87+0. 38ab 13.45=+0. 49b 50. 5040. 86¢ 11.32£0. 82a 82.14+3.25b
CSRF1 6.31+0. 62bc 12.02+1. 27¢ 67.5540.90b 11.16=£1. 42a 97.04=+2. 82a
CSRF2 8.39%1.47a 17.39+1. 22a 62.0540. 82a 12. 76 £0. 83b 100.5944. 61a

2.6 HEIXNNPKFHEE

12 5 AJ 41, 2B BRI (CSRFL Fil CSRF2) A5 kit 25 7
#NNPK &, SN E N &R0k £ HI R
B AR 77 28 B I (CSREF2 1 CSRFD) 5% 5 » B e (14 4k
Fl CSRF2 % OCF MSRF ,CCF AbHL5- 538 i 1 25. 9%~
33. 4% ()11, 4% ~30. 5% (2£),18. 8% ~27. 7% () Al
17.3%~27. 66 R 5D . Ik & CSRFL, A 1 OCF,MSRF
H1CCF Ab 3843 530 T 3. 4% ~10. 1% (#2), 8. 6% ~
28.1%(2£),8.6%~16.7% (M) F1 3. 6% ~12. 8% (FR5L) ,

2 5 [ %1, CSRF2 bR 8 I AP AR L 25 Fn 2R 5
, % OCF,MSRF, CCF Ak 3 Af Lt 43 5] 14
T 8.5% ~31. 7% (M), 11. 4% ~98. 0% (2£),

P o Bt AL

11. 6%~ 15. 6% (F52),
i OCF MSRF,CCF 4b #4353 fin 17 40. 9%,15. 5%,
19.0% ,CSRF1 R Z , H. 2 Fl & H 2% B A 76 25 AR
SR P EmERERNRE,

BN it A A B DL B AT 2 5 1 B K &
(£ 5, LU CSRF2 pye AR AR 52 K & i fe
# OCF MSRF,CCF kb3 73 5l 34 m T 36. 7% ~26. 2%
(HR) 7. 1% ~16.30% () ,23. 8% ~44. 1% G52,
JRZE1 K & 83 L) CSRF1 4h ¥ i &5 5. 52 g/kg, i
OCF,CCF,MSRF &b #4353 Jin 7 10. 4%,6. 0%,
2.0% o 2 Fh& ORI T U 1 70 2% 8 A 7 AR TSR
S K 5 22 5k 8 W E KO,

mh ) L CSRFE1 Ab B & &,

x5 BEELEHELNPKFZSEE W .g/kg
N P K
i ” ” -
% it R # % ) R i % it R
OCF 3.2140,03c  3.6710.07c  3.36£0.11d 43140, 0dc L4520.03d  0.9910.42¢  1,6420.01c  2,2440. 1de 31720,00c  5.0020.08¢  2.4640.04c  4.83£0.0%
(CF 34220, 1be 4.66£0.06ab 3.38+0.42d  4.32£0.03¢ 1.54£0.03c  1.70£0.03b  2.0640.01b  2.2540.05¢ 3184003 5.21£0.04b  2.63£0.13b  5.21£0.04d
MSRF  3.4840.06b 4.30£0.02b  3.61£0. 1dc  4.69£0.04h 1.76+0.04b  1.76+0,01b  2.00+0.26b  2.32£0.01b 3.7540.01b  5,41£0.08ab 2.67£0.17b  5.62£0.03¢
(SRF1  3.60£0.01b  4.70%0,16a  3.92+0.08b  4,86+0.07h 1.81£0,05b 19140052  2.38%0.01a  2.56%0.05 3.7920,04b 5.52£0.25  2.79%0.04a  6.00£0,07h
CSRF2 43820032  4.79%0. 142 4.29%0,06a  5.50£0.05a 1.91£0.05a 19620042 2.3140.03a  2.59%0,05a 4,00£0,02a  5.45%0.04a  2.86£0.04a  6,96%0.13a

2.7 ERNPK FZHRKEMFSRUFAE

i 2% 6 Al 0, AN [A) it A Ak P 8 IS B0 0K Y X NPK
F2 40 W Wi A /NI Sk CSREF2 > CSRF1 > MSRF >
CCE>> OCF, X} & M Wi & >k 3, CSRF2 #l CSRE1 %%
OCF,CCF . MSRF 20l 4 & T 92.7%0,53. 1% ,46. 50 Fll
67.6%,33.2%0.27. 4% , {0 2 L FHZERAE N B
FRCR A 3% 22 5. X B T I & ok Uk, CSRF2 L

OCF,CCF ,MSRF 43525 T 86. 7% ,40. 2% Fl 41. 4%,

H CSRF1 il CSRF2 [y P A R 22 A 8 3.
KA 2 UL FH 2503 v, 2 il Ak 003 i 790 2 B L
WA AR 28. 54 % ~35. 69% ., K W & f 5 >
CSRF2, [, OCF,CCF,MSRF 4 %#in 7 1. 02%,
56. 2% F 45. 5% . K Mg i & 7F CSRF1 fil CSRF2 Z
[i) 26 5 Pk 38 3 I 2 KR

®6 ZEHAFHEHLEEN NPK FHRKE
: N P K

i Wkt /mg  RMAHECR/ % Wkt /mg  RMAHECER/ % Wkt /mg  RWAHBECE/ %
OCF 265.64+5.91d 129.34=%1. 96¢ 286. 1417, 49d

CCF 334.35410.55¢  6.37+0.26b 172.4442.61b  7.16=+0.08b 370.27410.41c  9.95+0.87d
MSRF  349.35%13.18c  8.75%0.30b 170.87=%1.544b  7.86=0.53b 397.61%15.80c 13.76£1.17c
CSRF1  445.24+26.24b 18.53+2.12a 233.794+4.31a  19.2740.79% 515.96421.31b 28.54+2.33b
CSRF2  511.96+18.29a 24.20=+1.37a 241.6946.54a  20.0240. 21a 578.37428.34a 35.69+3.2la




256 KPR R

%31 &

3 W

R A RAR Y 3222 5 R AT 58 b s i A0 i
AR B PR Z A1) 0 - g ARG L 1 K SR A
W3 P A2 oAt B T 1 249 DA T 52 W) %) 5 Ak 5 78 it ARE e
Aok R P A A AT i A ek 4 o i 3, O R
Tt e A IRt LB A 50 %60 e e A IR S o A RN B
TE KR 2 R AR - 1 U B s R 2R AT
i A 410 1 700 6 6% 00 ) STV b 2 TR R T 4 T T AR
R IR A L B ) R X B e U TR R
AR5 2% A sl b 2 5 U )

FEASIEZE T A2 B A A0 1 700 R DR B4 1 7004 R
AR A A A v I FH A R O 2B AR L B &
IR TRt i A LA 1] ) 2 T IS 1) 2 SR RRURR T A B 3R 0
A, ST SRR I 400 1 550 o 24 i 425 LA B 4k O
7 FRATAE R A T R A A TR A o
&z (Dicyandiamide, DCD) & & & 66. 64 % , 4k 4% 5
WeBE NH, " — N & i, BE BB e e 2 LA 1 il £ e
U TR A0 B A T A8 R G2 R FE AR A . TR, R
FAE b o 5 Ak CO, MINH, " ASE T
2758 B8 Wy i X SRR AR B A] A Ry — b 9218 R ik
R RE L 2 . ORI 1 5770 (nBPT ] 9 441 4 398 o i
it 355 00 R KA Kt A AR R A B e >
SR MBS AL BT TRUR Z B G0 e 1E Y
XFFRAT M R & B B A I rh 3 R il
UL A e FH S BOR A A7 R s b T R R R,
AW R, 5 A NE (OCF) (1 8 % 2 U i %R i
7 290. 97~960. 14 mg/kg, H 2 19 2 BRI 7 i K.
38 525 0 00 AU 3R B E R SR B K RN 1A 4 T R 4 A6 )
Mo FE KR, T NH, — 38450t ] DL 92 LR IR [
220 R B AP NH, 728X 372 il F otk
J N EAR = NONO, A Y # 1 N, O, 5 il n
Beis g . BRI AT B A [ R i Ak B 1 59 7
ANTR] 26 Y A A A ) AR R B A AR R )
DMPP 1 DCD RE % %5 & 1) 30 il /K A 4 A 24 43 4= o
(1% 22 S A (A Ak S L i JS . DMPP 76 14 d P9 g
i A - b AT SRS £ 52 I DCD 2 5 400 1] 2k 5 194 s i)
K42 dJE K R s A R A AR . A LY
& L AU CHQ) A SUE R (DCD) 21 4 #E Rk IR 2 &Il
e % fi e 5 3 T A A R AR . B AR A B
S B0 U5 U5 Pt b Bt S T B S AR K 5 4
JEREAS RIS 74, 1% (p<<0. 01) , i 2 & v UIE A1)
T A AR R R S 2k 35,506 ~98. 7%, [FH]
i Pt LS50 - X Ak 8 b s e A R o, LY
B Ak SR A5 Z i 410 1 3R 0T 3k 82, 296 ~103. 5%, -1
TEREASALVE B )ik 20 d A b, Xu 2527 BF 58 K00 L it

AE 60 d 24 .DCD 1 DCD+HQ 4 ¥R 7EEEH . 78
FEATEFRI 2 Bl IR e A 10 303 o 7] 22 B IR A 3
Fi P A SR B B S S AR TS A
AR SRR A 2L AR I BT 5 R TE A AL
X AT B A PR Sy WU M S5 At i 1 410 ] 50 e () B 91 1
- A A A SN RN SR A R s S 3k R A o
FALLL NH, " i XK wf 18] B3R5 F e, 72 A B
FEHIR KL 2 P[RR 28 A R B & R/NIUT Sy B
PR Rz TR M AR DR R B 1
pH 5AFIEERRZREFTE—EKR,

3 A UL B E R FU 5 B AH DG ZR B - FIAS R A] A B
O F A ] = HE b g il i £k SL A i 751 2% B I AE R [R) £
B I SRR IR0 R E G R,
— Y F T R B (r=0.952" " ~0.993" "),
HKZ Elovich 5 (r=0.869" " ~0. 994" " ) . fx J7
Y BT (r=0.731" ~0.988" "), W&
TR O (0 5 2 B0 A R B R AR AR L L R A
— B, TR R I R R

FEASBIEZE o 76 45 it A Ak B[] 25 TN G+ 4 o R
LT B A AE 3 2 S, RO BIE IR i
PR il 770 2 T A Ak R 5 5, 3 5 L A X % R
NE R I RCR B 45 R, BB SR T
P v LRI R 25 S A K HL A Bt A, o 4 0N it
FHA W K HE SR 28z 2 Bl T
Jit A R = S R 3l B SR AR R R
ERET IR i Ak AT ) 50 B8 % 410 T DR e T e R A
A 240 TR RIS Ab 2 A A A IR A ZEUNE 8 4L Y B ) O
2B L el /D IR IR R R R A K L B K B A R
A 8 v 5= B (0 I T L A AR AT A A R A e EUIE A
USRI R M T A BOR L
I il i £ L4 ) 590 22 e AT B R 4R o R B R 40
A SRR T 38, i g SR 5 R a2l B
AT RE 2 N & FH Bk A £k 0L i 700 22 B A R s m T
00 A7 T I L W22 SR 0 R O B Ut
Hh & A BIL %) BT FH R e A Ak XU ) 50 22 I
I P 4R R RO O 5 VR W 3% SR ] B
7, o 24 1R R IR 20 R AR
4 5w

(1) B N F FH Rt i e A0 o 350 2 8 A A A 3 3
HA NV R HEE T AR B, B T AR BRI
AR ZHBHCE . fEEANEFRUN, TinfEmRYE +
5 rp v - A R mc g b AN R AR PR AR R R
TR R IR, OCF A .MSRF % ,CSRF1 il CSRF2
/v, CSRF1 Fil CSRF2 7 Jin Wi B i £k 410 61 55 2% B¢
NE R AR BRI AR B AR T At b 2 B H: 5% 43 27
R BE e A, HLAE 3 b 45 v, 2 o 8 o Ok 7 4 A 10
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IR 22 B (CSRF1 F CSRF2) & 2 A1 6 2 FUB il %
RSN Z N /R - K e o N L e o/ =Y 7 e w4 N
JI e FH R T i A 0410 41 70 % o A 245 0 R il 25 LI
RO RE M ] — S8 J1 2 r B A

(2) 8 I FH TR T A LA 1 50 2% 8¢ FIES 4 32
WA N RN T B, H A A 3R] TR R
MTHRESRALATREZS BE. ZBIC CSRF1
I CSRF2 A 5 7 8 N NPK & &, 8 )N 4& 48 5
TSR N B B8 2 B IE CSRF2, IR & oy CS-
RF1;CSRF2 4b ¥ T # JR rpr Al ZX AR SE P 3% dik e
s U DL CSRF Ab 3 8 5 s LA CSRF2 /) 85 AR | i
RS K & i, 8RN ZE 19 K & i DL CSRFL b2
e . HIFGE S5 5 T A0, IO 35 43 NPK ) W i A
B s R SR A AR R R T B R T

() i FAM I HOR IR 7 5 L1588 i
FIAL 50, 5 R B 50 45 5L 5 AR AE 10 35 22 5 DL R4
) 700X A 4 A T A A R 2 B G ) ML P AR 1 U — 2B 50
IE 5 5T .
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