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7 I /PJ w,l/ 2 a(i 7 I /N/lhl / 2

MTTER }IHEAT

AQUEOw N ATID NITR]FICATION INHIBITORS

Cbject: To stLdy the effects of adding nitrification inhibitors to aqueous
rr€a ard a(lueous amnia on the yle1d and nitrogen uptake of rinter
*reat sorm conventionally or direct drlued - Rothasted (R), iftlte
tbrse I ard lbbrn (X), lbrsepool lane Close l{est.

Sponsors: F.v. l.lddotrson, A. Fenny, J. AshlDrth.

Design: Single repLicate of 40 plots, split semi-systaatlcally lnto 2
for DRILLING (l*rite tbrse I (R)). 2 randcnised blocks of 42 plots
(Horselool [ane Close ]bst (tl)).

t*role plot dimnsions: lihlte lbrse I (R): 4.27 x 29.0.
IbrseFool Lane qlose lGst (U): 4.Zl | 9.14.

TFeatnents: All caobinatlons of:-

Itole plots

t. N Fonlt( 1) ForDs of aqueors nitrogen:

AIiONIA lqr.Eors arcnla 281 N(,BEA @rrous rrea 18tr N

2. N RAT! Rate of nitrogen (kg [):

3. ll TIl,lE Tines of applylr8 aqueous nltrogen:

At Tuo{
SPR IIIG

4. NIT Il{Its [j.trification inhibltors added to aqueous nltrogen:

NONE llone
NITRAPIR Nitrapyrin
SOD TRI SodLun tr ithlocarbonate

plus extra treatrEnts glven additlonal foms of nltrogen fertiliser (kg N):

!t Fo![r( 2)

0
70 as rNitro-Chalk' in spring
80 as 'Nitrrchalk' in spring
90 as rNitro-Chalk' in sprlng

100 as tNitrrchalk' in spr ing
110 as rllitro-Chalk' in spring
120 as 'Nitrechalkr i-n spring
130 as rNitro-Chalk' in spring

80
120

0
NC 70
NC 80
lrc 90
NC 100
r'lc 110
NC 120
NC 130
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78/WWt/2 & 78/V/rfui/2

A40I NC80

A80INC40
A4oINC80

ASgrNc 40
u4 0I Nc80
u80r Nc40
u4 crlNc80
u8cIINc40

AqrEous atmcnia (A) at 40 plus nj.tro:'i - n (I) appl ied in
autum, 'Nitro-Chalk 25, (tlc) at 8C -:-, ;pring

A at 80 plus f in autuwl, rc at 40 in spr-;1g -
A at 40 plus sodi.m irithiocarbonate (TJ :'n autunn, l,lC at g0

i.n spring
A at 80 plus T i.n autum, t{C at 40 in spring
AqEous r.u-ea (U) at 40 plus I in autuln. trc-at,80 in sorine
LJ at 80 plus I in autmn, tlC at 40 in spring
LJ at 40 plus T in autunn, NC at 80 ln sprin!
U at 80 plus T in autum, ilC at 40 in sirini

and at lbrsepool [.ane gl.ose ]test 0{) only, in aqueous forl[ in spring:

AS -- 120
AS IC 120

120 as anmonirm sulphate
120 as anmnirD sulphate plus I and carbon disulphide

S.b plots (lhite tbrse I (R) onty)

5. mLLINC Cultivattons and drllling:
CNI,NIIAL Cultivated and conventionally drilledDIRECT Uncuttivated,directdrilled

NOIES: ('l) t{itrlficatlon i.nhibitor rates:
Uhite lbrse I (R):. tqueors t{ appt ied uith nitrapyrin at .t.5 kg orr{ith soditm trithlocarbonate at 40 k8 tn auturn and vith nitrapy.inat 1.0 kg or with sodLw trithiocarbonate aL 17 kg in spring.
lbrsepoot tane Close lbst (H): Aqeous N applied wit6 nitripyr.in at

1.5 kg or t{ith sodim trithiocarbonate it rrO tg in autunn- and
rd. th nitrapyrin at 1.0 kg or with soditm trithiocarbonate at
20 kg. AqEous amr3nitm sulphate appl ied lrith nltrapyr.in at
1.0 kB plus carbon d j.-sul phide at 10 i<B as an emulsion- in spring.(2) Aqueor:s nj.trogen ras appl id by injecbr! *fU,'tin"" spaced 3b m"apart, 10 cn deep.

Basal applications:
lft1te lbrse I (R): Manues: (0:20:20) at, 3.tO kg, combine drltled. t{eedkitlers:

FlgnroqY"t-e! 0.99 ks r{i th 1 I 'Agrar; {" ilttin! asent) plus 2,-4:ii;t-'--
0.98 kg in 220 1. paraquat at 0.84 kg ion and 0.66ig i.on- on successive
occasions, both in 220 1.. e.owth regulator: etorareqiat at 1.4 kg in 22O t.tbrsepool lane Aose Uest (H): Manu es: (0:20:20) at 3ld kg, ccnbine drilled.Weedki_ller: tGcoprop at 2. 'l kg in 2gO 1. 6ofth rA,nator, *,tonaelraiat 1.7 kg in 280 1.

Seed: l*llte tbrse I (R) and lbrsepool lane Close l,Iest (U): i,taris Hmtsnan,
so!,m at 190 kg.

Orltivations, etc.:-
Itrlte tbrse I (R): Str.bbl.e ctDpped: 21 *pt , Bn. Conventionally drilledplots only: tleavy spring-tine cult,ivated three times: 4 O"t. -i";;G;-

appl ied twice: 11 Oct, 19 Oct. Aqueous N with lnhibitors lnjectedi
12 Oct. 

-Conventionatly drilled plots only: rotary harror€d 2g Oct, seet
soin 29 oct. Direct drilled plots only: seed sorm 4 tbv. Aqtrous lIwith inhj.bltors injecied: 10 Apr, 1928. r[itro-Chalkr treaLrents
applied r 27 Apr. Weedldllers applied: lj Hay. &owth regulator
1B?l]*"al?,U?Y: combine harvested: 29 Aus. hevious oops: Bartey

3llo
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78/WW2 & 78td/Vd/2

tlcrsepool lrne glose I'Iest (lI): tbavy spring-tine cultivated twlce: 22 Sept'
1977. lqeous N wlth i.nhlbitors lnjected: 10 oct. tieavy spring-tlne
cultivated, roiary cultivated: 19 ocL. Seed sorm: 20 oct. l,treedkiuer
apptied: 8 Apr, 1978. AqEous N with inhibitors injected: 17 Apr.
'tlitro-Chalkr treahents applied: 27 Apr. Oort,h regulator applied:
'18 May. Ccmbine harvested: 4 Sept. Previous crops: Barley 1976, winter
oals 1977 .

NotES: (1) Soil sarples r€re tahn at monthly i.ntervals' lbvenber to July
for measEsnent of N in the iniected bands. ll iras measured 1n a
cross sectlon of the band at Rothansted only.

(2) Plant top saples r€re taken at fortniBhtly inLervals frcn &ril
miil G.S.10 and then ear salpl es for tDeasuraent of nitrate N at
Rothansted only.

78/R/W2 TfiITE HORSE I (R)

GRAIN TOTINEVHECTARE

ft r TAEES CF MEI\l,lS rlfir

N FoRt( 1 )
NIT IT{HB

NO}'IE

NITRAPYR
SOD TNI

N RATE
NIT IT{HB

NONE

N ITRAPYR
SOD TR]

AMI{ONIA

5,24
6.03
5.09

mAN 5.45

UREA MEAN

5.37 5.30
5.89 5.96
5,99 5.54

5.75 5.60

N RATE
FOffi( 1 )
Attfc rA

UR EA

Il TII,E
NIT IXHB

NONE

N ITRAPYN
SOD TRI

MEAN

N TI}IE
N FOfiH( 1 )

At0,lol{rA
UREA

MEAN

80

5.12
E )''

AUTI.llN

4.17
5.39
4.79

4.78

AUTU,IN

4.61
4.95

4.78

MEAN 5.2O 6.01 5.60

120 MEAT

5.79 5.45
6.23 5.75

6.01 5.60

SPNING MEAN

6.43 5.30
6.54 5.96
6.30 5.54

MEAN 5.20

80

5.06
5.47
5. 06

120

5. 54
([E

6.03

6.42

SPRING

6.30
6.55

6.42

MEAN

5.30
5.96
5.54

5. 60

IlEAN

5.45

5.60

3ll1
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7?]R/WI/2 IITIITE HORSE I (R)

CNAII TONIIES/HECTARE

ilrrr TAILES 0F lEttNs lrrrr
N TIME AIITUI,,II,I SPRIT{G

DRILLII'IG CNVNTIAL DIRECT

6.11 5.2O6.74 6.0t

6.42 5.60

5.52 5.306.06 5.96
5.74 5.54

5.77 5.60

5.65 5.45
5.90 5.75

5,77 5.60

5. tt3 5.206.12 6.01

5.77 5.60

4.91 4.78
6.64 6.42

5.77 5.60

I'I RATE
80 4.29
12O 5.Zt

MEAII 4.78

DRILLING CNVNIIAL DIRECT

DRIILING CIIVNIIAL DIRECTI FOmr( 1)
AtoolllA 5.26UREA 5.60

MEAN 5.43

NIT IIIHB
NoNE 5.09

I,IITMPYR 5.86
soD TRr 5.35

MEAN 5. 4-?

N RATE
80 4.97
120 5,90

HEAI 5.43

0 4.23
NC 7o 5.75
r'lc 80 6. 03
NC 9o 6.26

ilc 100 6.86
NC 1l0 6.88
NC 120 6.90
ric 130 6.97A40Ilf80 4.83

A80rlr40 6.40
A40INC80 6.26
A80Tr'rc40 5.51u40rlr80 6, q5
u80n€40 6. 01u4oTtic8o 5.96
U80TNC40 6.21

!'iEAN 6. 09

DRILLING CNVNTIAL D]RECT
N TI}4E
ArJTti,tll 4.65
SPRING 6.21

MEAII 5.43

DRILLING CIIVNTIIL DIRECT
N FOM(2)

4.86 4.54
5.15 5.456.32 6.18
6.2? 6.24
7.00 6.93
6.09 6.49
6.86 6.88
6.86 6.92
6.?6 5.556.91 6.66
6.69 6.47
5.91 5.716.30 6.41
6.54 6.27
6.72 6.34
5.94 6.07

6.29 6.19

3\2
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78/WWr/2 lfirTE HoRSE I (R)

CRAIN TONNES/HECTARE

firi* TA&ES CF MEAI'IS *rrlr

N Fofttt(.l ) AlnD[IA
N RATE 80 120

NIT INHB
NONE 5.16 5.31

NITRAPYR 5.45 6.62
soD TRr 4.76 5.42

UREA

80 120

4.97 5.77
5.50 6.28
5.35 6.63

N FOM{(1) AMIONIA UREA

N TI},E AUTIX.IN SPRING ALTTU{N

NIT INHB
NONE 4.28 6.19 4.06

NTTRAPYR 5.32 6.75 5.45
soD TRr 4.22 5.97 5.36

N RATE 80 120
iI TIUE AUTI}O{ SPRING AIIIU.IN

NIT INHB
NoNE 3.95 6.17 4.39

NITRAPYR 4.59 6.35 6.18
soD TRr 4.32 5.80 5.26

N RATE 80
N T$IE AIITI,,I,III SPR ING

N Fom,{( 1)
AMT.UNTA 4.26 5.99

UREA 4.32 6.23

SPRING

6.68
6.33
6.62

SPRING

5.70
6.73
6.79

120
AIITU},IN SPRING

4.96 6.62
5.59 6.86

N FOM,!( 1) AM}'CNIA UREA

DRILLING CNVI.ITIAL DIRECT CNV},ITIAL DIRECT
NIT INHB

NoNE 5.17 5.30
NITRAPYR 5.72 6.34

soD TRr 4.89 5.30

N RATE 80 12O
DBILLII'IG CM.ITIAL DIRECT CNVI{TIAL DIRECT
NIT INHB

NOm 4.85 5.n
NITRAPYR 5.26 5.69

soD TBr 4.78 5.33

N RATE 80
DRILLING CI\TNTIAL DIRECT CNVT.ITIAL DIRECT

N FoR'r( 1 )
AMIoNIA 4.79 5.45

UREA 5.1q 5.41

N TI}IE AUTIJI4N SPRINC
DRILLING CNVNTIAL DIRECT CNVNTIAL DIRECT
IIIT INTts

NONE 4,04 4.30
NITRAPYN 5.35 5.42
soD TRI 4.57 5.01

5.00 5.73
6.00 5.78
5.81 6.17

5.32 5.'t7
6.46 6.114
5.91 6. 1rl

120

5.73 5.85
6.07 6.39

6.13 6.73
5.37 6.71
(1? A lrA

3tl3
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78/R/WI/2 }HITE HORSE I (R)

GAIN TOTiIES/HECTARE

rr. TAILES Or MA\NS flrrr

TA.E-E

DRILLING CIIVNTIAL DIRECT CNVNTIAL DIRECT
N RATE

80 q.o5 4.53 5.88 6.33120 5.?6 5.4 6.5\ 6.94

r'iTT STAIIDIRD ERRORS OF D]FFERENCES Or ME]NS }Irrr

II TI},IE AIIIT'{N SPRING
DRILLING CNVNTIAL DIRECT CIVI{TIAL DIRECT

N FOM( 1)
AttoNrA 4.35 4.86 6.17 6.q3

UREA 4.95 4.96 6.25 6.84

I'I TI}.IE AUTI,I,IN SPRING

N FOPO,I(2) N FOM{(1) N RATE
DRILLING DRILLING DRILLING

0.762r O,2?O* O.22Or

II TI}{E NIT INHB N FOPO4(1) [ FON (1)
DRILLINC DRIIIING N RATE N TI}1E

DRII.LING DRILLII{G

4.220, o.26gt 0.31,11 0.31]r

N RATE N FOM{(1) N RATE I,I TIME
N TN.G NIT II{HB IIIT INHB NIT INHB

DNILLING DRILLING DRILLIIIG DRILLING

SD

TAILE

SED

rAE.E

sED 0.3111 0.3811 0,38tr 0.381r

r ONLY FOR CC}'PARIi{G THE DIFFERETICE OF TIIO FFECTS OF DNIILING.
THE SED OF' SrcH A DIFFERErcE EQUALS 1.4142 TI}IES TI]E SED SHOIN.

ITTTT SI?,/IT[,i'I STAI{DARD ERRORS A}ID COFFICIE{TS OT'VARIATIOil rr*Ir
STRATI'I DF SE CVtr

UP.SP

GAIN MAN I 
' 

83.8

PI,OT AREA IXIRVESTED O. OOA9

n <?o 9.2

3qq
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78/H/Wt/2 HoRSEPooL LANE CL6E (r{)

MAIN TOI{I{ES/HECTARE

rrrrr TABI-ES Cf,' mAI{S I

I{ FORM( 1 ) AII,IONIA IJREA

NIT INHB
Nor{E 6.24 6.25

NITRAPN 6.78 6.30
soD TRr 6.03 6.8'l

HEAr.l 6.35 6.46

N RATE 80 12O
NIT I}IHB

NollE 6.09 6.40
NITMPYR 5.98 7.10

soD TRr 5.51 7,37

uEAr'l 5.86 6.96

I RATE 80 12O
N FORH( 1)

ALDNTA 5.70 7 .O1
IJREA 6.02 6.91

MEAN 5.86 6.96

N TI}4E AUTII,IN SPRIIIG
IT INHB

no E 6.06 6.42
NTTRTP1R 6.26 6.83

soD TRr 6. 16 6.71

MEAN 6.16 6.66

N TI}'E AUTU{N SPRI}IG
n FoRu( 1)

A!00NIA 6.32 6.38
uREr 6.00 6.93

MEAN 6. 16 6.66

}I TIHE AUTIT,II{ SMIIG
N RATE

80 5.06 6.65
120 ?.26 6.66

r.rEAN 6.16 6.66

N FGU(1) Alf4ot{IA
N RATE 80

NIT INHB
5.80
6. 20
5. 09

I.,IEAN

6.24
6.54
6. tl4

6. 41

MEAN

6.24
6. 54
6. 4ll

6. 41

MEAN

6.35
6. 46

6. 41

HEAN

6.24
6.54
6.4U

6. 41

MEAN

6.3s
6.46

6.ql

MEAN

5. 86
6.96

6. 41

UREA
80 ]20

6.38 6.12
5.77 6.8q
5.92 7.76

NOt'lE

NITRAPII
SOD TRI

120

6.68
I .3t
6.99

345
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78N/W2 HORSEPOOL LAIIE CL6E (U)

CRAIN TO}INES/HECTARE

*fiil TAEES 0r tGAils *fit

N FOE.I( 1) A}IONIA URFI
N T]ME AUIITO{ SPRINC AI'IU{ SPNIIG

IiIT INHB
ltoNE 6.47 6.01 5.66 6.84NTTMPIR 6.70 6.87 5.82 6.79

soD TRr 5,79 6.28 6.54 l.ii
il nATE 80 t2oI TII,IE AIJTIT,IN SPRIIIG AIITUIII SPRIilG

NIT INHB
5.44 6.73 6.68 6.12[rrRApn 5.13 6.84 7.39 6.82

soD TRI 4.62 6.39 7.7O 7.O4

N RATE 80 120
}I TI}IE AU?O{}I SPRIIG AUTIT{TI SPRI}G

tr Fostr( I )
AtdDlIlA 4.90 6.43 7.68 6.34TJREA 5.17 6.98 6.84 o.ia

}I RATE 80 120I' TIME AI.ITT',IN SPRING AUIIT{II SPRINGIII INHBII FOTiI( 1 )
ltcNE Ar, CllIA 5.42 6. 18 7.52 5.8qTJREA 5.47 7.28 5.84 6.40

r{rTRApyn a{rtD}lIA 5.54 6.86 ?.86 6.88mEA 4.7t 6.83 6.92 6.7A
soD rRr Alo.olrA 3.92 6.8 t.as o.ioUREA 5,32 6.53 7.?5 t.lt

3tl6
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7 8/VWt/ ?/HOPSENOL LAI{E CLOSE (r{)

GRAIN TOII ES/HECIARE

rr r TAELES CF tGAl'lS rrmr

N FOff(2)
0 4.14

r{c 7o 6.96
lr 80 6.23
Irc 90 6.73

NC 100 6.94
rc 110 7.17
l,lc 120 6.60
t'rc 130 7. oo

A40rirc80 7.01
A80rxc40 6.68
A40rtrc80 7.35A80Il€40 6.71
u40rtc80 7.90
u8fir{c40 7.31
u40mc80 6.70
u80rNc,l0 'l.zl
AS --120 7.69
AS rC120 7.58

MEAN 6.89

CRAND MEAN 6.41

fi r STA|{DIRD ERRORS 0F DIFFERE}ICES 0F },tEAl{S tfirr

TAE.E I{ FOI[4(2) IT ITIIE II FOR{(1) N RATE

SED

TAE-E

0.867 0.307

N TII4E NIT INHB
N FoRH( 1 )

0.250 0.40

NIT IIIHB il FOM.I( 1)
N RATE N RATE

SED

TAE.E

0.250 o. q34

NIT INHB N FOfuI( 1)
N TI}IE N TIME

0.43q 0.354

N RATE I'IIT INHB
N TrIlE N Foft.r( 1)

N RATE

SED

TAB.E

0.43q

NIT INTts
N FORM( 1 )

N TI}.{E

0.354

NIT II'IHB
N RATE
II TI}48

0.354

N FOm4( 1 )
N RATE
N T]ME

0. 613

I{IT II{HB
N FOR'( 1 )

N RATE
}I TI}'E

0. 613 0. 613 0.501 0.867

ITTTT STRATUII STANDARD ERRORS AND COFFICIET{TS OF VARIATION }*TTT

STRATU{

E-ocK.llP

CRAIN MEAN IT'I' 81. 1

PI,OT AREA HARVESTED

DF' SE

41 0.867

0-ooztg
347

cvtr

13. 1
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