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77 /R/llt/2 ead 77 /1/Ylt/2

I{INIER TIIIEAT

AQI'EOUS N AND NITRIFICATION INHIBITONS

object: To strdy the effects of adding a pange of nitrification inhibir,crs to
aqueoua urea and aq'Jeous ampnia on the yield and nltrogen uptake of
winter lfieat - RothaDsted (n), Fosters l{est and }*rbu.n (ti) Horsepool.

Sponsors: F.V. iliddq{son,.r. AshJorth, A. Penny.

Design: 2 randmised blocks of -12 plots (Fosters Hest (R)). 2 rand@ised blocka
of 37 plots (Honsepool (H)).

mlole plot dinenslons: Fosters l$est (R) 4.27 x l0.Z
Horsepool (t{) 4.27 x 13.7

Tt€atuEnts: All c(nbinat lons of:-
'i. N fDe{(l) Foro of aqueous nitrogen:

A}IDNIA Aqueous amonia 26t N
UXEA Aqr:eous rrea 181 N

2. N RATE Rate of nitrosen (kg N):

70
100

3. ll TIIG Trre of applying aqueous nitrcSen:

AUTI'TII
SPRIIG

4, IIIT II{HB tlltniflcatldr inhibl.tors added to aqueous nttnogen:

NOI'IE

NITRAPTS
SOD T8I

pfus extra treatlents glven additionaL fonns of nitrogen fertiliser 1n sprlng
(kg N) :-

N FORM(2)

None
Nitrapyrin ( , N-Ser /e r )
SodirE trithiocalbonate

0
NC 50
NC 70
NC 80
NC 90
NC 100
NC 110
NC 120

AS

AN
T.N

CN

CN

0
60 As |Nitrc-Cl",aLkt
70 As rNitro-ClElkl
80 As ,Nitr"o-chalkl
90 As I Nitro-Chalk'

100 As rNitro-Chelkr
110 As rNltro-Chalkl
'120 As iNitro-Chalkr (Fosiers Wesl (R) onty)

and at Horsepool (Ii) only, in aqueous forr:-
100 As amonite sulphate
100 As amonirm sulphate + nitrapyrin and carbon disrrlphide
'100 As monirm nitrate
'100 As zEDonium nj.trate + nltrapy.rin end carbon Cisulphide
100 As calcitm nitrate
100 As calcirm nitrate + nitrapyrin and carbon dis'dphld€
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77 /R/ltlt/z afi 77 /U/W/z

NoTES: (1) Nitrific2tion inhibi."ci' rat€s:
Fosters West(R): Aqueous li applied kir-h nitrapyrin at 1.4 kg or
}{ith sodiun trithiocarbonate at _?9 kg in autlmn and wi.th
nitrapyrin at I.0 kg or with sodi'-e t!.ithiocarbonate at
23 kE 1n spring.
Horsepoot (U): Aqueous N applied rith nitrapyrin at 'l .5 kg or
vith sodi.rm trithiocarbonate at 38 kg in autlEn and rdth
nitrapyrin at 1.0 kg or rith sodir.o trithiocarbonate at 23 Ue
b N F0 (1) and nitrapyrin at 1.0 kE plus carbon disulphtde
at 5.0 kg as an enu.lsion to appropriate treatoents of N FDRII(2 ) ln
sprinS.

(2) Aqueous nltrogen Has appLled by injeetors wlth tines spaced 30 cE
apart, 10 cm deep,

BasaL applications:
Fosters l{est (R): llantu'es: (0:20:20) at 3'10 kg, ccoblne driLted. }leedkiller:

Paraquat at 0.56 kg ion in 220 1, ioxynil at 0.53 kg plus necoprop at
1.6 kg j.n 220 1. Insectieide: Plrlnlcarb at 0.14 kg in 280 1. crot{th
regu.lator: Ctforrequat at '1.7 kg applied rith rreedldUer in spring.

Horsepool (li): l{anrres: (0:20:20) at 310 kg, ccmbine drllled. Inseciicide:
Pirinicarb at 0.14 kg in 270 1.

Seed: Fosters Iest (R): l.lar"is Hmtsan, so},n at l9O kg.
Horsepool (t{) : lGrls Hmtsan, sorm at 180 kg.

Cult lvations, etc.:-
Fosters llest (R): Deep-tine cultllrated trice: 25 Aug, 1926, 3 Sept. Aqueous N

with inhlbltors injected; 21 ,25 crcL. Paraquat applied: 27 Oct. Heavy
spring-tj.ne cultlyated: 20 Nov. Seed sorm, sprlng-tlne cultiyaled: 22 Nov.
Aqueous N with inhibitors injected: 12-13 Apr, 1977. ,Nitro-Chalkr treat-
Eents applled: 2 !,lay. Ioxynll plus Eecopnop applied: 23 l,tay. Insecticlde
applied: 15 July. Ccobire harTested: 8 Sept. previous crops: l{inter wheat
and barley: 1975, rj.nter oats 1976.

Horsepool (l{): Deep-tine cul.tlyated twice: 20 AuS, 1976, 23 Aug. Aqueous Nrith tuhibltors lnjected: 12 oct. Heavy-tine cultlvated: 3 Nov. Seed
sowr: 4 Nov. Aqueous N rith lnhlbitors injected: ltf15 Apr, 197?. 'Nttrc-Cha]-kr treatoents applied: 3 !ray. Insecticide applled: 1j Juty. Ccobine
haryested: 9 Sept. Previous crops: Beans 1975, rj.nter lfieat 19?6.

NOTES: (1) Soi.]- sanples were taken at nontbly lntervals, Noveuber to July for
neaaurement of N in the i.nJected bands. N iEs measured jn a crcss
section of the band at Rothansted only,

(2) Soil sanples lrere taken at liobu"n ln ielected plots io neasure the
arcmt of a[monirE nitrate 1n the rhizosphere.

(3) pfant top saEples r.ere taken at fortdghtly lntervals frce Aprll mtil
C.S.10 and then head seples for Eeasrre[ents of nitrate N.(4) Flag leaf areas Here neasured several ti.nes dwing the groring season.
l{eights of the flag Leaf and grafui heads uere aLao taken.(5) Assessents were Eade of tTake-au' (Gaemannoyces graroinis) on nootsin seLected plots at Hoburn.

(6) At foburn, raterlogging r{as noted at one slde of the experiEent, and
the effects of this lrere shorm as a trend 1n ylelds. yietds presented
have been adjusted lor this trend.
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77 /R/l[t/z FoSTERS rllqr( R)

GRAIN TONNES/IfiCTANE

rrfir TABLES OF tGAtlS lfi*r

NIT INHB NONE

N TIIG
AUTUT.{ 4 .85
SPRING 5.39

IEAN 5 .12

N FO8l.r( 1) Al.,rl.rcNrA

N TII,G
Atm,lt{ 5.08
$RING 5.\2

MEAN 5.25

N TOR{( 1) ATAONIA
Ii[T IIHB

NONE 5.03
NITRAPYR 5.q4

SOD TRI 5.28

LGAN 5.25

N RATE 70
N TIIG
AUTUT{ 4.82
SRING 5.ZI

MEAII 5.O5

N MTE 70
NIT ITIIB

NoNE 4.83
NITMPTR 5 ,26

SOD TRI 5.06

IGAN 5.O5

N RATE 70
N FOR!,i( 1 )

AT}ONIA 4.96
UREA 5.14

IGAN 5 .05

NIT INTIB NONE

N FORH( 1) AI4ONIA
N TIIG

NITRAPYR

5.n
5.6q

5.45

I'REA

5. 10
5.63

5.y
T'REA

5.20
5.46
5.44

5.37

100

5.35
5.78

5.57

100

5. tl1

5.65
5.65

100

5.54
5.60

5.57

SOD TRI MEAN

5.15 5.09
5 .56 5.53

5 .36 5 .31

MEAN

5.09

5.31

},EIN

5.12
5 .ll5
5.36

IGAN

5 .09

5.31

IGAN

5.12
A ITC

).JO

5.31

I.GAN

5,25

Atm,lal
STPRING

NIT INHB
N RATE
N TII"IE
AIIIT'IN
SRING

\.75
R, ,2,

NOI{E

70

4.57
5.08

USEA

5.21
5.66

100100

5.43
5.86

UNEA

4.95
5.46

100

5.13
5.69

NITRAPYR
Al,rl0lllA

5.39
5.49

NITMPYR
70

5.11
5.41

-? 
19

UREA

5. 14
5.78

SOD TRI
Alo,t(]mA

5.09(h(

SOD TRI
70

4.80
5.33
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77 /R/flr/2 FOSTERS IEST (R)

GRAIN TONNES/HECTARE

rrrrr TA&ES 0F |GAI{S rrr*r

N FOnM( 1) rUl.ONrA
N NATE 70
N TIIG
AUTUI.{iI \ .73

100

(h?

5.65

100

5 .28
5 .91SRING 5.20

N FONU(I) AHTONIA
N NATE 70

NIT INHB
NoNE 4.77

MTRAPIN 5 .'16
SOD TRI I+.95

N roRH( 1 )
N NAIE

N TT}f NIT I}IHB
AUTtNfi NONE

NITRAPIR
SOD TRI

SPRIIG NOI{E
t'IITnAPrS

SOD TM

N FOnM(2) 0 NC 60
3.81 5.11

GRAnD lGrN 5.37

100

q)o
5.72
5.60

AHI'ONIA
70

4.44
5.16
4.58
5. 10
5.15
5.33

I,IREA

70

\ .92
5.35

I'REA

7O

4.88

5. 18

100

5.06
5.62
5.61
5.53
5.83
5.59

100

5.52

5.70

UREA

70 100

4.70 5.19
5.05 5.2\
5.03 5.40
5.06 5.85
5.67 5.90
5.33 5.99

NC 70 NC 80 NC 90 NC 100 NC ',l1o NC 120 IEAN
5.56 5.62 5.72 5.95 6.41 6.19 5.55

|TTT' STA,I'IDAND ERNORS OF DIFFENMICES OF IfiAI{S TTTTi

TAE,E N EDru(2) N TIIG NIT I},IHB N FO$,I( 1)

SD

TAE.E

0.282

N RATE

0.081 0.100 0.081

N TIIG N TII,E N]T INIIB
NTT IIHB N F]RI'I( 1) N TORH( 1)

?A.B.E

0.081

N TIIG
N MlE

0. 141 0.115

NIT INHB N FDRM( 1)
N RATE N MTE

0. 141

N TIIC
NIT INIIB

N FORX( 1 )

SD

TAB[-E

0.115 0.141

N TIME N TIME
Nrr INI{B N FORl.t( 1 )

N RATE N RATE

0. 115

}IIT INIiB
N F0Rr.1( 1 )

N NATE

0.199

N IIIG
NIT INIIB

N FonH( t )
N NATE

SED 0.199 0.282

rTTTt STNAIU},| STANDAND ERRORS AND COffi'FICINTTS OF VA]TI,/ITIO r|rrrsTRAl'U,{ DF s afi
BLOCK. irP 31

GnArN i.EAN Drfi 81.6 PLOT AREA HARVESIED O.OO?5

-"20

0.199 0.163
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77 /VNd/2 HoRSEPooL(U)

GRAIN TONNES/HEC'TARE

Irrrt TA&ES OF IGANS fifir

NIT INHB NONE MTMPYR SOD TBI
N TI}G
Armnfi 3.19 3.86 3.98sRrNG 5.04 5.03 5.15

EAN 4.12 4.45 \.57

N FONH(1) A }ONIA I'REA }4EAN
N TII,E
Armn 3.49 3.86 3.68pRn'rc 5.2't 4.95 5.08

!8AN 4.3S 4.110 4.38

N IORM(1) fitNONIA UNEA EAN
NIT I1$A

NoNE 4.14 4.10 \.12
NTTMPTR 4,42 4.48 4.45

soD TRr 4.50 4.63 4.57

IGAN 4.35 4.40 4.38

N RAIE 70 1OO }.GIN
N TI}.G
AUn l.r{ 3.57 3.79 3.68$RDXG 5.00 5.16 5.08

IGAN tt .28 4 .47 4.38

N RAIE 70 120 IGIN
NIT I}IHB

loNE 4.12 4.11 4.12
NTTMPYR 4.38 \.SZ 4.45

soD rRr 4.34 't.79 tt.57

IGAN 4.28 4.47 4.38

N RATE 70 1OO }GAN
x r0n!{( 1 )

lr1lDl{rA \.23 4.47 4.3S
rrREA 4.33 \.\7 4.40

IGAN 4.28 4.47 4.38

NIT INHB NONE NITRAPYR
N FOR}'( 1 ) tiIdO}iIA UNEA A.NONIA

N TIIG
[ur'l 3.11 3.27 3.68sRrxc 5. 16 4.93 5.16

MT INHB NOI{E NITRAPYR
N RATE 70 1OO 70
l{ TITG
AUlInr,r 3.19 3.18 3.94sRrxc 5.05 5.04 4.82

MEAN

3.68
5.08

4.38

SOD TRI
UNEA IH}O}fIA UREA

4.05 3.69 4.26
4.91 5.30 5. oo

SOD TRI
100 70 100

3.79 3.56 4.39
5.24 5.12 5.19

_"21
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77 /U/W2 HoRSEPooL ( r.l)

GRAIN ?ONNES/I{ECI'ANE

It r TABLES OF IGANS rrlrr

N roRu(1) Al,['oNrA
N RATE 70
N TII.E
AImnfl _3.39$SING 5.07

N FORM( 1) AI.,O'ONIA
N RATE 70

NIT IT'IHB
No}{E 4.15

NITRAPIR 4.30
SOD TRI 4.18

N FoRt (1)
N RATE

N TIIG I\[T IIIHB
AUnni:I NOirE

NITNAPYR
SOD IRI

SRING NONE

NITNAPYR
SOD TRI

N F0RU(2)
0 3. -?9

NC 60 4.25
NC 70 4.73
NC 80 5.13
NC 90 4.93

NC 100 5.25
NC 110 4.tt5
AS 100 5.63

AS 100m 5.71
rN 100 5.08

AN 1o0M 5.42
or 100 4.46

cN 100Nr 4.44

iGAN 4.84

GRAND UEIN 4.54

i,REA

70100

?RO
5.35

'100

)! 1)
4.48
4.82

3.18
2?O

3.21
5,13
4.93
5. 14

3.74
4.93

UREq

TO

ll .09
4.40
4.50

100

't3c

3.98
li o7

AfitofltA
70

100

4.10
ir <c
4.Tt

UREA

TO 't00

3.21 3.334.09 4.0c
3.91 4.614.97 4.88
ll .71 5. 10
5.09 \.92

3.04

4. 17
5.'19
5.38
5.\7
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77 /tt/w/z HOnSPooL (l{)

GRAIN MNNES/I{ECTARE

[xt STAI'IDARD ERRoRS OF DIFF€REI'ICES OF ]EANS fl r

TIE,E N FOBI.1(2) N TIIE NIT IN}E N FORI4( 1)

TAE-E

0.610

N RATE

0.175 0.213 0.174

N TIIf, N TIME NIT INHB
NIT INHB N TON ( 1) N FONH( 1)

SED

TA.E-E

o.175

N TITG
N RATE

0.303

N TI}G
NIt I lts

I ronH( 1)

0.303 0.249

NIT INHB N TORI,I( 1)
N RATE N MIE

sm

TAH.E

0.248

N TI}G
NIT I}{HB

N RAIE

0.302

N TII.E
N FORH( 1)

N MTE

0 .2\7

NIT IIiIlts
N FDRH( 1)

N RATE

o'43 t

N TIIG
ITIT INHB

N [DR]r( 1)
N RATE

sm 0.429 0.350 0.1131 0 .610

iITTT SITATU},! STANDARD ERNORS AND @EFEICIEiITS OF VAIIIAfiON TTTTT

STRAN'U DF SE qI

E ocK.HP

GRAIN r.GrN Dr6 83.2

PLOI IXEA HAXVESIED

35

0.0049

o.602 124
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