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4 13 Organic Total Ammonium Nitrate Available Available
pH hydrolyzable Clay Silt Sand
Soil matter  nitrogen nitrogen nitrogen  phosphorus  potassium . ! .
nitrogen (gkg™ ) (gkg™ ') (gkg™ )
(gkg™") (gkg™) . (mgkg™') (mgkg™) (mgkg™') (mgkg ')
(mg kg™ )
HER
5.89 25.30 1. 60 146. 6 8.32 17. 54 25.38 76.01 456.0 432.0 112.0
Blue clayey paddy soil
Nyt
7.18 10.80 0. 80 68. 66 4.82 9.23 45.25 64. 04 275.0 638.0 87.00
Siltpaddy soil
A
4.08 16.80 1. 00 96. 64 5.04 9.26 25.11 72.06 251.0 464.0 285.0
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Fig. 1 Changes in NH,” -N,NO; -N and NO, -N content in soils subjected to combined application of organic and inorganic fertilizers plus DMPP
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Fig.2 Changes in NH,” -N,NO; -N and NO, -N content in pots different in fertilization rate
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Fig. 3 Changes in NH,” -N,NO; -N and NO, -N content in pots different in soil water level
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Fig. 4 Changes in NH,” -N,NO; -N and NO, -N content in pots different in environmental temperature
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Fig. 5 Changes in NH, -N,NO; -N and NO, -N content in the soils different in soil type
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20 ~60 d fiffb R SR IEAR S H B me AR X AbB(p <0.05) , B I RE 37 ] A 39 0 A Ak 5
Ui IR A A T DMPP fif £ 10 ) V5 280CR 09 % 4% ETt.

F2 tfEd NH-NRUABEUER

Table 2 Apparent nitrification rate of NH,” -N in soils( % )

ab 3 3 32 W] Incubation time(d)

Treatment 5 10 20 30 40 50 60
Xt CK 56. 38 74.58 97.38 96. 12 99.93 97.59 98.75
AL NF 48.9 48.91 94.27 86. 44 99. 67 91.23 94. 80
A HLIGHLE OMU 27. 64 32.81 56.26 58.51 70.97 90.91 98. 04
== HLEHLIE DOMU 24.13 17.33 20. 60 18. 49 28.15 49.21 56. 49
#E 7K Flooded 6.10 2.61 0. 00 0. 00 0.32 1.04 2.19
B Wet 27. 64 32. 81 56.26 58. 51 70.97 90. 91 98. 04
15°C 30. 10 24.43 24.01 26. 15 19. 85 22.38 18.73
25°C 27. 64 32. 81 56.26 58. 51 70.97 90. 91 98. 04
35C 39.03 51. 64 99. 40 95.78 99.97 97.97 99.17
48 BCPS 27. 64 32. 81 56.26 58.51 70.97 90. 91 98. 04
/Nyt SPS 21.01 20. 54 27.76 22. 69 56. 31 85. 51 97. 46
L1 RS 31.14 37.59 41.27 32.92 38.07 45.02 36. 21

H AL (%) = [NOy -N/(NH; -N + NO; -N + NO; -N) ] x 100 Note; Nitrification rate (% ) = [ NO; -N/(NH; -N + NO; -N + NO; -
N) ] x 100.
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A HLICHL S i A =R, PR &R B K i, A ALAIE &7
b, LUBRE A A T B8 2R 47, $eah 22 %+ 38 rp 9 8 25
R AL o i ] DMPP A S0 i B 25 U A
i P, i 4 HE rh Y B A5 T R R AE — 2 1K
-, N[ Bt AR B R, DMPP (6 /8 FH % 9 2 B 4
K25 A HLIEHL I i A 21 8% 25 A & s
T LA HLTEHLES & 0 AT Ab 3, il 28 R0 AR T
MBCAEL . FE I IA, W] RE = th T A LT
PLEC 7 AL 4k 27 DMPP f) ] 4 w F HL I e Ak
H, AR B L, DMPP 5 JE R J0RE fr) 422 fh 11
FRR T AL it Ak B, AT (i DMPP (87 250 46 o
e PE sz B o 2L o 285 # SR (K 2a) HIH
SRECE 2b) 19 3h 52 AT LU H v i i AL Ak
P A e 2 SR e T UL I Ak B T S R
AU TR AR B, fy iR LUF ) DMPP 7 = iE 5
NEARZS T, 3 55 FE 00 B AR I3

AR A 7 R KA SRR SR RS TR] B A 7 7
X, B TR & R ARTE, DMPP 9 /8 FHRCR th KR
HATR o A HLIC AL BC i 45 2T 45 i DMPP, g 7K 4b 31
Bl 2 AR o ] oy T R Ak PR i S I i S R
T Ak PR X AT BB 2 R T K 8 B
PRE 57K 9353853 4% filh, I 1 PR 2K it 7 A e 26
S, [ 2% T i A AR T 32 B 3 R 1 B
A H R E R 2 4 5 DMPP % fih g +
HEK R, S5 A i AL SZ B R 5 DMPP $
fih Py - 38 DX 38, i A VR RTS8 AT, BT LA K £
R B A A R TR R A A N A S
R AR TR

A PLICHLEC b AR 3T, AN [R] 3 EE Xk DMPP A ]
BORW I 22 5 3 . HARHRCR KB N 15C >
25°C > 35C X KUK A A T DMPP fF HI &4k
% 4% . TR T DMPP M R B e o i 2218, H.
RIR 25T ol AR 0 e 0 s, i Al o R 2 T A
1o i JEE AR A T IR A W T R 49 95, DMIPP o fi 4 % Jon
PR, P 0 40 08 i AR AE S SR, X5 Carrasco
2115 1 DMPP ) 20 78 4 K T Oy 9 I BF 5T
SERAN—H

AR 2R R ) 4 3 v 52 i DMPP AR AR (9 3R
R IR AN A e ot s A L & & pH L A BH
TR A A N & ¥ 2 %k DMPP (14 7 Fl 38R 7 2k 5
M, JHG v b S8 S5 Ml 4N O 2 B2 W DMPP A AR 1

REBRZEY ) BRSSO ESA
TR T/ M U, A B A A A
TRMT /M EMEER., SR EARSRY EE
5t PR R A S 5 ok R T P R K R K Y 60% (1
[l S BLF , 4T 8 35 M B 25 Bl 2 T2 W 2B K
AMse g, a0 Eh T RSB IR AR BRI T
AEAME W, FRESASTEAWEm, 5
B[R B DMPP i) 7 8% A& A 00 Ak, i e A& A
BB, x5 X094 15 0 7 6 0 1 9% 0, DMPP 1
b - S Al AR B g R A R — B
& pH X DMPP {1 F 205 19 5 i 2 o0 52 4%, 3 0 1
LT pH B i b g A T — R, X AR
T DMPP {1 FRCR: 19 R AR, 5L I s 8028 By 10 35 1k
v DMPP {9 fE AR X a2 Bl . o gem
pH 2y 4.08, B & AKX T 7 25 & A/ By £, 17 24 1 1
pH /NT 4.5 W [ 37 B0 G £ 240 1 32 20 58 2040 1), ik o
FUT A S 0, B Ak A P B B A A B A
ZEREME, X B E A EP RS A SR RA ST
FLERANH LM EEFRHAZ —, X5 =%
N A pH #E 3.4 ~8. 6 JE RN, M & pH T & itk A
FEI 3 7 44 38R (A T % 405 AR — B

4 4 ®

DMPP §E 4% B 2 38 45 HIL G HL A it 452 =X + 8 v
BeAS R AR, SE K B AN AAE 5 b s B R B (A fil
Al A5 R W 2 15 8 BARAKCOF, A B B KA 25 0k
TR R o AR 52 56 b, 7 AL JC AL L it A 58 DMPP
) B A 3 S R SR AE 30 ~ 40 d 2 Ja], A5 1 B ) AT
k60 d, FH U+ HE A HLIC AL E AL X R
DMPP, ¥ 7K Ab #1158 i £k 328 7% 52 30 61 L 0 v 4b 2
T i I K P A BT LS i AL R
DMPP ) il 25 SR 0 28 R o bl FH 20 5% 19 T 32 A1
i FIF DMPP R H 84 0 & 75, i 1k 22F 5 22 1 44 st
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EFFECTS OF COMBINEDAPPLICATION OF ORGANIC AND INORGANIC
FERTILIZERS PLUS DMPP ON NITROGEN TRANSFORMATION
IN SOILS AS AFFECTED BY DIFFERENT FACTORS

Yin Jianzhen'?  Yu Qiaogang'’ Fu Jianrong' Ma Junwei' Zou Ping' Wang Xinxin' Fei Jie’ Fang Xiaobo®
(1 Institute of Environment Resource and Soil Fertilizer, Zhejiang Academy of Agriculture Science, Hangzhou 310021, China)

(2 College of Environmental and Resources Sciences, Zhejiang Agriculture and Forestry University, Linan, Zhejiang 311300, China)

Abstract To provide scientific basis for management and efficient utilization of nitrogen in fields, effects of com-
bined application of organic and inorganic fertilizers plus DMPP (3 ,4-dimethypyrazole phosphate) on nitrogen transforma-
tion in soils as affected by to various factors were studied. For that end, an aerobic thermostat pot experiment was designed
to have various affecting factors, like fertilization rate, soil moisture, environmental temperature, soil type, etc. , and car-
ried out. After 60 days of incubation, it was found that NH, -N concentration was 89 times higher and NO, -N concentra-
tion 57.8% lower in the pots higher in fertilization rate than in the pots conventional in fertilization rate (no DMPP was
added in either pots) ; in the pots subjected to flooding and combined application of organic and inorganic fertilizers plus
DMPP, NH, -N concentration kept on rising and nitrification process was more significantly inhibited; NH," -N concentra-
tion was 56 times higher and NO, -N concentration 18 times lower in the pots incubated under 15°C than in the pots under
25°C, and NH, -N concentration was 30 and 31 times higher and NO, -N concentration was 44.3% and 66.4% lower in
the pots of red soil than in the pots of silt paddy soil and blue clayey paddy soil, respectively. The optimal nitrification in-
hibitory effect was observed during the period from day 30 to day 40 in the pots of blue clayey paddy soil, silt paddy soil
and red soil subjected to combined application of organic and inorganic fertilizers plus DMPP under 25°C , and inhibitory
effect of the treatment may last throughout the experiment period of 60 days. Obviously the addition of DMPP could in-
crease NH, -N concentration in the pots subjected to combined application of organic and inorganic fertilizers, and effec-
tively extend residence of the NH," -N in the soils, and keep NO, -N concentration at a lower level for a longer period. The
inhibitory effect of DMPP was more outstanding in the pots subjected to high rates of combined fertilization. Low tempera-
ture is benefit to the inhibitory effect of DMPP. It is, therefore, worthwhile to do some further studies on mechanisms of
different factors affecting effects of combined application of organic and inorganic fertilizers plus DMPP on nitrogen trans-
formation.

Key words nitrification inhibitor; DMPP; urea; Organic and inorganic fertilizers; nitrogen transformation
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