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Effects of Adding a Nitrification Inhibitor Dicyandiamide(DCD ) on the Growth and Quality of Rape
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Abstract: Reducing nitrate concentration and improving the quality of vegetable crops have been two areas of major research efforts. The aim
of this study is to determine the effects of adding a nitrification inhibitor dicyandiamide (DCD ) to urea on the growth and quality of rape
plants in a pot experiment. The amount of DCD added was equivalent to 1%, 2%, 3%, 4% and 5% of the total nitrogen(N) applied. Results
showed that DCD significantly increased crop yield by 22.77%~33.5%, and decreased nitrate concentration in the crop by 14.9%~30.51%.
Rape Ve, total N and total P concentrations were also increased by the DCD treatments. There was a trend of higher water soluble sugar in the
plant when the amount of DCD was 3% of the total N applied, but when the DCD was greater than 4% of the total N applied, the water soluble
sugar concentration decreased. The highest N uptake and N recovery by the plant was when the amount of DCD added was at 3% of the total
urea—N applied. Therefore, suitable amount of DCD applied could not only reduce nitrate content and increase yield, but also improve rape
quality.
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AU B AR N 2R KRG B B Y L, 1
YA A 20 em BHE B IE N FIEEHLN & &
BEREY. H /DAFEENS RTERE: §) i
3%, DCD Jifi F T A5 2% b R g Sk i PR L & &
IrigoyenZE10 4> S 1% M Montemurro %82 HF 28 A 1L
IR DCD jts F X5 55 32 E RR £ & B 5 R IR 45 SR 3R
B, SRR £ B IRAIL 18%~61%, /) ISR Rk
& 44.1% AHULAWIFLAETE 1, HEH DCD J&5 , /N7
BFFIRT 9%, BUEFIB B R = BB A K, Weiske
SEU9E 3 48 H RIS A K I DCD (145t X s
Z . EARMLNEBRBELW, X TR+
BERR, AR B, A FAE ST, A REYZEEL, IR
BIAE AL ISR DCD BRI 5 H 3T eaT
RAMNRE , BRI A T —2 s

B R B Bt G S AR R AL TR AR =AY
HE 7L A IR HTER A P A TE R A AR EL R AR
S GBS vl b5 e CIT 2 S T AP 3
SERXGE, JFRACETH X R AE 13 554 T %8 Im DCD
X HAE AR RBVHIPR RN R BT 5T, S AR 7=
AR B R A i R PSR B AR
XH,

I HRS TR

1.1 A BE R E] 3=
T 2009 4F 3—5 H AL =TT RAME 2= B iR
1T,

1.2 A H8

PR O R L3, R IR £
FEABMR W3R 1, L83 R/l (Brassica
campestris L.) , i F &G 7 5,
1.3 R AH*E
1.3.1 K%t

ISR T 2 NZEARR I v, 2885 K/ 25 emx25 em,

® 1 HA T EEABEUER

Table 1 Basic physical and chemical properties of soil tested
pHOKE: BB/ 2F WSR SR BYEY B3
t=2.51) g-kg?  g-kg?  mgrkeg? mgekg? mgekg? mgekg?

8.20 21.53 1.23 59.01 5.63 13.31 87.52

WEF 3 A 17 BEEAD, B S5 A 4 BlGK,
RIGE 7 403, 3 IRER - (1B (CK, RHERENE) ;
(2) E @5 (NPK); (3) BB +D1(DCD Ji A & M HE
ANERER 1%) ; (4)ABEH+D2(DCD jii A=A A
SRR 2%) ; (5) BB +D3(DCD Jli A & At A2l
REH 3%); (6)ABEH +D4(DCD i A M IEALIR
=M 4%) ; (T)RABEF+D5(DCD Fi A B NEA LR E
) 5%). MEREN 0.27 g-kg! +(FRE ,N46% ), i
=H 0.2 g kg™ T GIBERRES, P,0s12% ), HEFF &K 0.2
g-kg? +(FERA , K0 50% ), B AERL 50 57—
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A A TEWOIRET BAF T A3 237, MR
BEREERL S A3 AR 2 oy, P 1 £ s BRI S IR £ 4
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R AL T AT, RACHE B RE TSR
A R A HIE AN T WS &, NPK A EL T P R
CK 431/ 2.79 £, #iF DCD M AR A2 D1.D2,
D3.D4.D5 AyifisEr= & B % & m (P<0.05), 5NPK 4b
FHAH LAY BN T 22.77%.26.71% .27.43%.25.83% .
33.50%, Hor D5 Ab3E =B i 2% , iBA DCD A5t
R USRS Rl A 7 &
2.2 #m DCD X ih3EFRHBER S SRR M

RICHHE R JCEM AN R S BN T2
PRI I DALt SR AL AT, S 35 AR o T T SR AR AR
FRER (LA N 3, FR)D& B ,NPK Ajiti DCD Zb2E T/
RN CK ALIRAY 22 £, MR LRE (K 2), 5 H
DCD ¥ D2.D3.D4.D5 K5 NPK ZhFAH L, 0%
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321.89a 335 514 334,104 329:90a 350.01a

CK NPK D1 D2 D3 D4 D5
RbFE treatments

FAL BN 3 RER A FE, B P AR T
FORNAEHE Z )12 5 B 2 (P<0.05), T o
The values of different treatments are means of three repeats. Different

letters in each column mean significant at 5% level, the same below.

B 1 F[F DCD &3E T skr =&
Figure 1 Effects of DCD application on yield of rape
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Figure 2 Effects of DCD application on NO;—N content in rape
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2.3 &0 DCD XFm3EWERE Ve FARNA HEHER R0

Ve AT R A PR B 38 i R I B B R 16 45 o
AR YA ER B =, RBRE LB E R
BRI b e, AR EAER CK Ab3, Ve FIH]
VS PERE O R R T A AL 3 (3R 2), X AT RE
2 T AL SRR RN, SBORZE
N, {8 Ve FIRI B PRk E R . NPK.D1.D2.D3.D4,
D5 75/ NGB JE], Ve AT & B XA B
EZ5% . Mt DCD B, 5 NPK 4R 3AR L, [k D3 7KF
WA RSN, HABAEE Ve & EWA/NMEE BT, &
DCD Jiti Fi & 5%, D1 AR Ve S8 A&, D1,
D2.D3 b3 5 NPK ZhBHAH EL , AT MM & 20T DA
1.15%~29.86% ,{H & Ffi% DCD Jits FHE AFRFEe3s i, af
BHERIIA—ETHS , MERAE FRMES,D4.D5
Ab 343 5 AN DCD AL3RFEAR 3.30%.5.45%

2.4 @0 DCD X HSER W& (B R FE A RN

MERFRE (K 3), B HEE R T
PR AR S E NPK 5 CK AFAHIL, 325 T 40.6%
WRIENEE & &M DCD RN nmEn, 5
NPK 4b Bf A6t ,D1.D2.D3.D4 4 BH 43 B2 5 T
11.91% .18.51% .20.67% Fl 27.60% ,D2.D3.D4 4b ¥1
WM SRS EYE BE K, DS (BEHE) A
$H 5 D4 A L2 B TR, {15 NPK AL3F1 D1 4b
BAH LA BEEER,

W R B R R AT E R I R 2R e T R/ AT o
ARG T HER AR S SA & 22 HAHUY
(3 4),DCD bR AT DL I ST R E TR
W, PR EF R, NPK AR AR CK AbB
) 3.8 1%, % D1 AL TR A &5 NPK A FAR LA
BE2EF4b,D2.D3.D4.D5 4h B IR K & 4r B
NPK AbERHE I T 19.29% .43.87% .16.66% .5.26% . M

2 AE DCD £ mFWIKE Ve TR ERESE

Table 2 Ve and water soluble sugar content in rape treated with

different dosage of DCD

gppn Ve W Bt/mge  H NPK &5 (+) WIAEMRRS 1 NPK &5 (+)
100g™ #HE BREIR(-)/% /% R (-)1%

CK  45.4414.07a 37.70 1.71£0.14a 111.11
NPK  33.00+5.70b — 0.81+0.15b —
D1 33.51+5.96b 1.55 1.02+0.36b 26.61
D2 33.24+2.98b 0.74 1.05+0.11b 29.86
D3 32.84x3.61b -0.48 0.82+0.10b 1.15
D4 33.41x8.56b 1.24 0.78+0.15b -3.30
D5 33.31x5.62b 0.94 0.76+0.01b -545
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Table 3 Effects of total N, total P and total K content in rape treated with different dosage of DCD

wa emaws NN ewews RIS ewawm BRTS
CK 2.19+0.32¢ -28.90 0.83+0.10a 38.33 1.56+0.15b 26.76

NPK 3.08+0.21b — 0.60+0.07b — 2.13+0.07a —

D1 3.45+0.44b 11.91 0.71+0.10a 18.43 2.08+0.15a -2.35

D2 3.65£0.23a 18.51 0.68+0.06b 13.96 2.07+0.09a -2.97

D3 3.71£0.19a 20.67 0.66=0.06b 11.16 2.03+0.05a -4.54

D4 3.93+0.46a 27.60 0.66+0.03b 10.06 2.04+0.02a -4.23

D5 3.49+0.36b 13.31 0.63+0.06b 5.03 1.98+0.19a -6.89

F4 AE DCD AMERKBEAEMEARFIAZE
Table 4 Effects of N up—taken and nitrogen use efficiency in rape
treated with different dosage of DCD

pap OREGNPRRRGS REAFF M NPK SR
g-pot” RRAR/% % REAR/%
CK 0.10+£0.04f -73.68 — —
NPK  0.38+0.03e — 12.75+£0.97¢c —
D1 0.36+0.02¢ -5.26 12.06+0.89¢ =541
D2 0.45+0.02bc 19.29 15.78+0.69b 23.79
D3 0.55+£0.04a 43.87 19.41+1.24a 52.24
D4 0.44+0.04cd 16.66 15.32+1.31b 20.16
D5 0.40+0.01de 5.26 13.56+0.26¢ 6.38

REFFENRE,D2.D3.D4 b B EMRS TR
ZF AR, D3 AR HERE RS, D5 &
FEATKE T REFFARE NPK Zb M, A —&
PR, WETIN DCD FHE R LU e A& 1
W, TR IS R R A E R ARCR, SN SERE
5 AR FR DL , Wl AR 40 R R BR R XU HAR SEFR

MIRSER 2B & B FORE , BACH A BRIk T
MR AR SR, NPK 035 CK A BEA LR T
27.7%., D1.D2.D3.D4.D5 4bFH 5 NPK AbFRAH L, 4>
BEESNE S 18.43% .13.96% .11.16% .10.06% F
5.03%, FF D1 AbPHGA i E K (P<0.05) , Hofth A
BEA EFEHEESR BREE DCD it F&E A3 i, Mk
IR R E S, T —x2 & DCD i A2
BEHSEXTRER R UCRIME A, M DCD AR IIRFIF
THSEXBEZR R

RIERE B ER S TR NME & &, NPK
AR CK AHLLIRE T 36.5%, SRR & B
FABEE DCD M AR ARG N, RIMERME—
HTREMES BAEHRERARE, XTTREREH
F PRI RN TR, FRERL NHI-NJE

R B EATAE , NH 5 KTB RS, 00760 T3
SN KW i, (AT AR R N 44 2 B R, X,
BT ge— 3647 NH;-N M SHTE

3 itig

EASAEA R DCD W LR RS YT & .
FCIR PR — 5 THI AT B2 #h T A AL 1 50) DCD iY77
e, AW T AN AL A R TS A, AT SE SR 1 PR FR K A
J& NHZ-N o] NO;-N %4k, 382 T NOs-N Hykia i
R REF YRR MERL, TR SEA K AR ook
W TR A TE R BIAE ), (2 T ISR A A 1G5
F—I7 R ESEMM BT, SHESEMT,
Ve B S RN FE R BE RN, R R B S R AR EL
ERTEARAY, SR S SR AR
R U TR AN, AT e B AR A 1K

FALAMEFR DCD FT A [R] 2 BE R A 1A A
B E, SX AT AR T A AR IR DCD it AL 3
T REKRG , RE U NHI-N JEEE LR B H
WP ] o PRI, b3 MR e NH:-N A9 EL A
FAHE AR ALIN IR DCD Ab3H , T At AR Ak
7 DCD AL B2 B NO5 =N, Pasda G S5RGBT
FEARAS A FISESR  NHI-N A4 IS 7 Bl S
PLRA AL, T EL AR AR i /D B A S R AE e
PRIRN BRI, ABUES™ A g BWRYCRH,
MR A AR R & BRI, 22858 LT

HEZ P RR, M5 DCD [T LAt
TR B2 8Bl (E(E A5 25 92, DCD BfE M £
SRAMGI AN LA R RS, il NHI-N Ze8 1554k
7 NO;-N, = FHo A4 BRI SRS B BRI,
I T 2Rt — 2P . EA IS e &
NIL-N B}, fERA R E TR, SRS/ R R
(9 pH {H, fii0 pH {HAESGE 13 P ROTR A R,
o SRR A AL, 20 T ISR B R AR
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