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1 MEETE

—RRIRRE AL, 2 AFERE CN-U)FERER + £ (°N- U+ HQ) . AFIEREK + M
®H (N - U+ DCD)FIIRIER R + €/ + X (N~ U+ HQ + DCD). #1434 10 KEX, B
HLEER. SERMEY /N, R TR B R PEAEAY, MR AR E AR, HEEH LR R. pHe.7, B
% 1100mg/kg, H & 126.6mg/kg, B 600mg/kg, HABE 26.5mg/kg, HHLEK 1.77% 1 C/N 16.1. H&
33 Smm R T+ 6.0kg, BEFEERERA (K,HPO, 1.0g/&). tFICR Ko+ B L THIAR
B, FHENS536%, FEAMAEN2.0g HQM DCDAHI R Rl AR 300mg/kgHl 50000mg/kghn
AR FSREER RSN S HRBEWARELE. SA%EHE 2 NEER. 4N THERTH. &
RS BB (ST MRS 49. 62 F1 94 X) R4 TR BRAE &, 8% M7 i WE LA B R
B, LS RAZMEASESE, T N/N ik JAS CO N-150 “NA#F I ME".
BREBRLE, AEZETAKEERE2~3 K USEEZRBEHEAMNON. FTENEPNTRIHER:
M= AX B/100, R M} 5 N+ N2 (mg/4) (I TR B N, 2 B AN, RSN
RAEAEN); ARFTB NEF N ERE (%) BRHHMNFHEEE (mg/&). TREN N(mg/#) =
IR E N (ng/8) - A "N(mg/&) - EAE"N(mg/&) . Hit, BESRBEEESE. S/
TR RN & 8 5 TR N 89 230 IR N Y E R,

2 ER51e

2.1 NH-"N

/N (R 62 R)#l, SRR ESURE + HQ 4 ¥ L, DCD 1 DCD +
HQ I M EFREMN NH -"NFBRYEEHM (R 1); /5, ARFLHETE XM
E8, A\ ERERIKRKESAHT, DCD BA Bt Hl 138+ NH, -"N#LERE 2 H.
X 5 DCD 7+ F R R A A =01,

£1 PMETEEWELNNH -"NKRFE"
Table 1 Retention of soil NH;—"°N at different stages of wheat growth (mg / pot)

pis::] ®w¥H S B
Treatments Jointing stage Booting stage Maturity stage
“N-U . 0.93(0.21)a 0.58(0.25)a 0.16(0.11)a
“N-U+HQ 1.17(0.20)a 0.59(0.09)a 0.35(0.17)a
“N-U+DCD 7.49(1.22)b 2.59(0.57)b 0.58(0.21)a
“N-U+HQ+DCD 11.07(0.81)c 2.37(0.20)b 0.61(0.27)a

1) RPEHA—LBIREEFHE, FHSEONEREES, AL RBARFERKZRE¥ (p<005). TH.

FENERYH (LG 49 R), Bl R R BR K + HQ 4% £+ NH, -"NF B
1%, AR BT R & N5%. B, & DCD FF 2T, Bk &4 T 1 o R KRR f5 I8 Y
NH, -"N 1% 5 g 4L, XA A F T L R R R R,

B F HQ xt R &AM 4E Al B ] 41~ AT B /D E RV, 5RHIR KM, HQ
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BEERE LEY NH, -"NSE, BEREFETEKFE. REMk, DCD + HQ 4 # + 8
NH,-"NEBNEEXRT DCDO LA /G, MAEANHAENER, TR, EHFLINE
FTREK NH-"NFH,DCD 5 HQ A& W &R KM J5— Bt 7] A1 & —E M thF
fER. TTRBXBETEM KA, AR RBASTR. XEEH—SHR.
22 (NO; +NO,;) - *N

ENERTH, RAFTHERE N0% LM AR 0 LR B &AL, T MPEE
DCD 8 DCD + HQ H#I A 10% (3% 2). BR, HERER LS, DCD 5 DCD + HQ fEf#
REHAE LM (NO, + NO,; ) — "NEAK I B 4R BAMEAF. Chalk B R Wik
MBREEEDHHABEEREN LRI RTFTREKBEHRENTE L.

R2 METEAEHHLR (NO; +NO; ) - "NHI#ER
Table 2 Retention of soil (NO,” + NO, ) — *N at different stages of wheat growth (mg / pot)

p43::] R¥H 2y 8] RS
Treatments Jointing stage Booting stage Maturity stage
PN-U 19.81(0.41)c 17.33(1.96)b 18.39(2.16)a
“N-U+HQ 13.65(1.75)b 14.23(3.38)b 16.04(1.81)a
¥N-U+DCD 4.55(0.28)a 5.02(2.60)a 13.45(3.15)a
“N-U+HQ+DCD 4.37(0.88)a 5.57(1.39)a 14.69(1.03)a

ENZERFETHN, BilR KSR E + HQALE +3+ (NO; + NO;) - "N& &
AR E; T DCD X H 5 HQ A A W/ & BB £+ (N0, + NO;) - NS #
SERTRTHAMBEEY (K 2). XS5RFLIEE/NE LT PN BB N #H %
(F 3) DR WP ARF N B LE X,

TE/NER W, 5 500 R F A LG, FTHEIM ) 0] 45 A 28 W7 4 1R R MR /5 4P (NO; +
NO; ) - "N& & B EHEME, 3+ DCD X DCD + HQ A B & B R X N10%. B F HQZET
Rp BRI ERLEREZBKA, H I EDEZBP R R HQ » £ (NO; +

R3 PMEXREEWPRENEZE (5 FENET %)
Table 3 Fate of urea-""N at different stages of wheat growth (% of applied “*N)

S| EHH Jointing stage Zi58H Booting stage BB Maturity stage
Treatments PR SR TR LR PR SR TR LR PR SR TR LR
“N-U 580 6261 6841 3159 1970 4833 6803 3297 1773 4556 6329 3671
(0.23)a (0.79)a (3.25)a (221)a (L.15)a (5.3%)a (1.45)a (225)a (047a (2.72)a (3.35)a (1.36)a
UN-U+HQ 577 6243 6820 3180 1649 5029 6678 3322 1959 4377 6336 36.64
(0.20)a (447)a (4.67)a (2.35)a (0.45)b (3.96)a (3.72)a (1.86)a (0.35)ab (3.10)a (3.67)a (1.95)a
“N-U+DCD 581 6757 7338 2662 1930 5045 69.75 3025 17.65 4992 6757 32.43
(0.18)a (2.38)a (1.85)a (4.35)a (1.05)a (3.22)a (0.88)a (3.46)a (0.38)a (1.34)a (2.36)a (3.56)a
PN- 443 7607 8050 19.50 1985 6005 79.90 2010 23.69 5641 80.10 19.90

U+HQDCD (0.35)b

(047)b (L.15)b (0.85)b (1.32)a (3.46)b (1.78)b (1.13)b (1.24)b (1.25)b (2.49)b (1.46)b

1) PREEFREIME Plant recovery, SR TMEEIM3 Soil recovery, TR MEIHHE Total recovery, LR i3

Loss recovery
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(NO; + NO;) — "N EE MK, B, HQ AN — e B E LR R KA G LB+ NH
— SN &AL, T B B4R L X N, - PN ERER., XETEAEETFHIR
Bk,
23 HH®N

TENERYH, £ 4B LMAAHNB LR, HEBWHEK (R4, ERFELR
AR ERKEMEFURFEFAQET A, S8, DREAEYEFSHEERKZ
E %4, W mEERROET LY. ‘

4 PEFFEEHINAHNOER
Table 4 Retention of soil organic—"°N at different stages of wheat growth (mg/pot)

pJ%:i R¥H ZREM B
Treatments Jointing stage Booting stage Maturity stage
“N-U 10.58(0.50)a 6.27(0.88)a 4.24(1.02)a
l’N—U+HQ' 16.41(1.36)b 10.36(0.77)b 5.51(1.il)a
“N-U+DCD 21.76(1.34)c 17.63(0.71)c 10.94(1 .:40)b

¥N—U+HQ+DCD 22.61(1.27)¢ 22.10(0.68)d 12.92(1.68)b

EBNMABA, MR, BHE DCDRES HQAA, TEEHMRRERE
+W|AHON, X—HFE L5 HQ+ DCD Al ff LEH I HBRHMESRA X, B, £ R
WA FANERARESEAMTHAR,; B —HE, €4 DCD 3 DCD + HQ H1E
B 2T, AL T 7 B BR ) SRR 55 5 A B N A B E RSP R R A T R
Fe A AR I BT OB B BR UETT, SO R T A M o AE R RS B #F. Shen VBRI R,
+TREMNEYERE N SERETMARARREH LR, Wang EYHR R, R
7 B4 1 b SR B HE R 5%~ 30%. AMRB TR EPEENMEEHA, 5
MM SR B AR b, HQ W 1R B M FI 5 LA LN #E I 4 10%, T DCD & H 5 HQ A& #
H i 20%~ 30%.

24 TINEECNRHAS

AR ALE HHRENERREYE GES), IEHATREARRHERSESR
(126.6mg/kg) WA BB /N EE B HIRE (94 X) A %. BfEin, DCD M HQ AR ENMXE
AETHAN, BREREEN THRENBKER, FEERTHASAHE, EFTiAR
B, HER T MR AR LR, AL S AR A N REN TERKREZE. DCD A BREMR
38R B AE R RUE R AU, i NH IR HBRY. HEgERRRAISHEAEWA
HE. ATLREHARDER GE3). BT DCD MR EAMRLEEL R HQ BE
ZREKBH—EBE LR NHIERBRK" . Bt HQ + DCD BB i Bk R
ERSAAMEK (R 3), XHAT LIRENRE.

TE/h 3 ZRRE R BT, BOHE DCD X35 HQ A& 3 NH, - "NEKEREERT R
HRE(ES). X—A5TH N0, - "NEFHR. FBHNE, E#NEBMETYA.H
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PLUN o 305R B N B AR 2K 89 L, U HAERCHE DCD X35 HQ AA R (R 9).
R5 LTHEEEEWERAS"

Table 5§ Recovery of fertilizer—'"°N in soil and its constituents (%)

4y H®AY Jointing stage ZeHEH Booting stage BB Maturity stage
Treatments T-"N A-"N NN O-"N T-"N A-"N N"N O-"N T-"N A-"N NN O-"N
BN-U 62.61 1.86 39.60 21.15 4833 1.16 3464 1253 4556 032 36.76 848
0.79)a (0.41)a (0.82)c (0.9%)a (5.33)a (0.50)a (391)b (1.76)a (2.72)a (0.21)a (5.32)a (2.01)a
l5N—U+HQ 6243 234 2729 3280 50.29 1.18 2844 20.71 4377 070 32.06 11.01
(447)a (0.40)a (3.48)b (2.72)b (3.96)a (0.17)a (6.76)b (1.53)b (3.10)a (0.44)a (3.31)a (2.68)a
YN-U+DCD 67.57 1497 910 43.50 50.45 5.18 10.03 3524 4992 1.16 26.89 21.87
(238)a (3.03b (0.552 (2.68)c (322)a (L.13b (5.19)a (1.42)c (13d)a (0.55)a (6.85a (3.72)b
N-— 76.07 22.13 8.74 4520 60.05 4.74 1113 44.18 56.41 122 2936 2583
U+HQ+DCD (047)b (1.62)c (1.76)a (2.54)c (3.46)b (0.40)b (2.77)a (1.36)d (125)b (0.62)a (2.72)a (4.64)b

15

1) T-"N %8B "N Total "N, A-"N #7& "N Ammonium N, N-°N EA5% Nitrate plus nitrite N, O-
"N A#L “N Organic "N

PEHLE/F RRAERS LR RN RN B —T AR RE. R TR, &
MR RAEE L BER BB G ERME, R EEH MR, REMHA, LR
DCD & H 5 HQ A&, vl L3R B+ 4E A 5 EZ s fr, Wil ) F/h Z R aT WP R B K
fRIE SRR REE. DCD AR5 HQ H-& W i B B4 B+ IER R B 4k, A X RHE
Hisgt—p 0.

£e TWMANN TR NELE
Table 6 Ratio of organic '*N/mineral '*N in soil

Pis: ] T ZMH B Lo B 2 4] BBH
Treatments Jointing stage Booting stage Maturity stage Treatments Jointing stage Booting stage Maturity stage
“N-U  0.51(0.09)a 0.35(0.05)a  0.23(0.07)a UN-U+DCD  181(0.25)c 2.32(0.15)c 0.78(0.16)b
“N-U+HQ 1.11(0.11)b 0.70(0.12)b  0.34(0.06)a [N—U+HQ+DCD 1.46(0.08)c 2.78(0.28)c  0.84(0.11)b

3 5 B

1. DCD R H5 HQ A G HHR B NHEA L#/5 (NO; + NO,; ) — "N BRE K[
RIFBMEAT: NH, - "NEZEHW, T EMBRAME2 A, ERREA G —BATE
M, DCD fl HQ A&t ERARFEHRIEA.

2. AHAERTH, HQ AN —ERE LREMR R NEAS LH|H (NO; + NO; ) -
PNE R, AR R NH - N RERER.

3. DCD, X5 HQ A&, B L MFE FWR TR R NWFI N BER N ERRFE
k¥, DCDM HQASH L RRE'NEERT AR AR A EELE, ANTIH T 15
REAZOLRFENAR. AUWER. EHEARE NE—-BREHA, TRREYN. HHl
"N R H B 46, HQ M1 DCD B4 A W E—EMIHRIEA.
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EFFECT OF UREASE / NITRIFICATION INHIBITORS ON THE
DISTRIBUTION OF TRANSFORMED UREA-N FORMS IN SOIL

Xu Xing—kai
(Reseach Center for Eco~Environmental Sciences, Chinese Academy of Sciences, Beijing 100085)
Zhou Li—kai
(Institute of Applied Ecology, Chinese Academy of Sciences, Shemyang 110015)
Oswald Van Cleemput
(Faculty of Agricultural and Applied Biological Sciences, University of Ghent, B-9000, Belgium)

Summary

By applying labeled urea into a loamy meadow brown soil, a pot experiment
with spring wheat as test crop was carried out. The results showed that in comparison
with applying urea alone and urea+ hydroquinone (HQ), an application of
dicyandiamide (DCD), and especially of its combination with HQ, gave a much higher
recovery of soil urea '*N, among which organic “N occupied a great portion. These
two treatments played an active role in the conservation of urea-released NH; — “N
in soil and in the decrease of the accumulation of urea-derived (NO, + NO;) — "N,
They could markedly promote the mineralization—immobilization turnover of fertilizer N
following the hydrolysis of applied urea. Synergistic effects of HQ and DCD on the
contents of fertilizer—*N and NH, —"N in soil as well as the mineralization of soil
organic—"°N will appear after the application of labeled urea.

Key words Urea—"N, Hydroquinone, Dicyandiamide, Nitrogen forms, Synergistic
effect, Spring wheat



