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9 6/YTIRN/3

LEY/.IRIBIIE

objact: To compare the effects on soiL fertility of rotations with or
without leys - Woburn, Stackyard D.

SpoBaor: P. R. Poulton.

The 59th yea!, 1eys, w- beans, w- wheat, er- rye, s. tarl€y.

For previous years see ,Detaj.1s, 195? & 1973 and 7{-95,/W/RN/3.

Des1gll: 5 seri.es of 8 p1ots. split for treatments other lhan rotations.

whol. plot dl-urrrion.: 8.53 x 40.7.

treateeatr: A11 phases of fou! five-course rotations were ori.ginall.y
present:

ROTATIOII

LEY Clover/glass Ley: L, L, L, p, ,t
CLo AII legurne ley: SA. sA, SA, p, W until 19?1 then CL,

cL, cL, P. W

Arabl.e with roots: P, R, C, p, W until 1971 then p, B,
B, P, !l

A lt Alable $irh hay: p, R, It, p, W untsil 19?1 rhen p, B,
H'P'w

P = Fotatoes, R = l.'. rye, C = carlotE, W = rI. wheat, B = s. barley.
ti = hay, L = clover/grass tey, SA = sainfoin ley, CL = red clover: ley

Rotations the&seLves follored differents cycl€s:

On fou! plota in eaeh block lhe rotationE l,ere repeated

On four p1ot9 in each block arabl.e rotations alternated
each fiv€ year€ $ith ley rotations

LN3
LC3

AB

From 19?6 all the rotatj.ons weie changed on all phases
except for the first and second test crops in 19?G:

(PTevious LEY) LNl, LN2, IN3, w, R
( Previ.ous CLO) If1, LC2, LC3. W, R
(Previous A) F, F, BE, tI, R
(Previous A H) B, B, BE, W, R

LN1 !o LN3 = three year grass ley with N, 1st year to 3!d year,
LC = cl.ove!/grass 1ey, no N, BE = b€ans (s. oats until 19gO), F = fallow
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96lfltPxla
Plots hitherto in alternating roEaCions !.ere clranged to

test eight-year leys:

LLN LLN1. LLN2, LI.}I3, I,LN{, IJNs. LLN6, LLM. LLN8, IT, R
IJ,c LT,CL, LLCz, LLC3 , I-J-C , LI,cs, LIT6, LLC7, LIC8, W, R

LLN1 Co LLN8 = eight year grass ley with nitrogen, first year to eighth
year, similarly for LLC - clover/grass Ley, no nitrogen

{he new schene stalted bV sowing these new leys in epring 1976 on four
phases and in spring 197? on the fifth phase (2nd test crop in 1976).

In 1992 w. rye (R) replaced s. barley (B) as the second test crop,

Yi€Ids are taken only frorn the leys and the test crops.

Treatments to tirst test crop rr. vheat, all combinations of:

Whole plots

1. ROIATIOU

LIN 8
LN3
LL,c 8
LC3
AF
AB

1/2 plots

2. rtuRE965

NONE

FYM

1/8 ploEs

3. Il

0
70

140
2L0

Rotations befoie rrheat:

Farrq.ard nanure lesidues, last applied 1955:

38 t on each occasion

Nitrogen fertilizer j.n spring 1996 (kg N) .a 27.5$ N:
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9 6 /lrlRN/3

Treatments to second Eest crop w. rye, all conibinati.ons of:

Whole plots

1. ROTATION Rotations before first test crop:

LLN 8
LN3
LLC 8
LC3
AF
AB

1/2 pl.oEs

2. fnaRES5a Farrnltard manure lesidues, last appLiea 1964:

NONE

FYM 38 t on each occasion

1/8 plots

3. N Nitrogen fertj.lizer in spring 1995 (kg N) as 27.51 N:

0

30
60
90

Treatments to Leys:

FIU RES Fann],ard manule residues:

NONE

PyM 38 t on each occasion, last applied 1963 to 1st
and 6th year leys, 1962 to 2nd and ?th year 1eys, 1966
to 3rd and 8th year 1eys, 1965 to 4th year 1eys. 1984
to 5th year leys

NOIE: Corrective K dressings (kg K2O) as huriate of potash, applied to
first test clop t^r. wheat and long-term leys in the wheaE block,
applied 18-sep-95:

Conti.nuous rotations No FYM FyM
before sheaE half ptots half plots

LN300
LC30o
AF 300 300
AB 300 300
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96/rlPJ[ll

Ex-alEernating rotations
LLN I ploughed for w. *heat 0
LLN 3 not ploughed 0
LL g ploughed for w. wheat 0
LLC 3 not ploughed 0

0

0

0
0

ErD.rLDDt.r. allary:
freatment crops:
Grass 1ey and clover/grass 1ey, 1st year (ROIAIIO}I LN1, LC1, LLN1 and

LLC1) :
18-Sep-95 : T: Ploughed.
23-sep-95: l: Ro11eal.
29-Sep-95 : r : IN1 and LIN1 only: 34.5* N at 21? kg, rotary harroeed,

50lL Rossa meadow fescue and 50t Electa RVp Timothy
mixture dlilled at 30 kg.

: I : LCl and LLC1 onLy: 34.5t N at 145 kg, rotary harrot ed,
40* Rossa meadow fescue, 48t Erecta RVp Tirnothy and
12t Hui-a whj.Ee clover rnixture drilled at 30 kg.

18-l,tar-95 : I : PK as (0:20:32) at 459 kg-
: I : LN1 anal LLN1 only: NN as (25:0:16) aE 300 kg.
: I : I,c1 and LLC1 only: l.ruriaEe of potash at 80 kg.

13-Jun-95 : I : Pirst cut.
1?-,run-96 : 1! : Ploduce removed.
27-Jun-95 : I : LN1 and LlNl only: NK as (25:0:15) at 300 kg.

: I : LCl. and LLC1 only: Muriato of potash at 80 kg-
11-OcE-96 : I : Second cut.

Crass Leys, 2nd to 8th years (ROlAtlOy LN2-3, LLN2-8)
05-Oct-95 : ! : LLNS only: Dolomite at 5-0 l.
1g-ldar-96 : r : PK as (0:20:32) at 469 kg. NK as (25:0:16) ar 3OO kg.
13-Jun-96 : I : First cut-
t7-.lun-96 : I : Prcriluce lenowed-
27-.run-96 : r : NK as (25:0:16) at 300 kg.
11-Oct-95 : T: S€cond cut.

Clover/grass 1eys, 2nd to 8th years (ROrrTIOlt LC2-3 and LLC2-8):
05-Oct-95 : T : LLC5 o[Iy: Dolomite at 5.0 t,
18-Mar-96 : t : PK as (0:20:32) at 459 kg. Muliate of potash at g0 kg.
13-Jun-96 : l! : First cut.
17-,lun-95 : T : Ploduce rehoved.
27-Jun-96 : I : Uuriate of potash at 80 kg.
11-Oct-95 : I: Second cut.

S. balley, 1st and 2nd tleatneDt crops (ROIA!IOr AB) I
18-sep-95 : I: Ploughed.
23-Sep-95: I: Rol.led.
28-Uar-96 : A : NPK applied as (20:10:10) at 400 kg. Rotary harrowed,

Coop€r, dt.essed Raxil S. dlilled at 350 eeed6 per
d.

07-May-96 : I : Rotary harrowed, cooper, dressed Raxil, S, re-drilled at
{00 seeds per #.

02-Jun-96 : I : Ally at 30 g nith o)rytri.1 CM at 0.5 1 in 200 1.
1tl-,run-96 : t I Tilt 250 Ec at 0.5 I in 300 1.
21-Aug-96 : l! : cornbin€ harwested.

W. beans, 3rd treatsment crop (ROIATfOI AF and AB):
20-Oct-95 : I : PK as (0:24:2{) at 168 kq.
23-Oct-95 : I : Punch C broadcast at 21 3€6ds per ui, ploughed.
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96/rlRtt'

ETrartE8t.l dl.rry:
tl. beans, 3rd treathent crop (ROltrI6 AP and AB):

07-Feb-95 : !I : CarbeEaroex at 3.0 kg in 200 l.
02-Jun-95 : I : Claylon T\rrreC at 2.0 1 in 300 1.
13-Sep-96 . I : CoEbine harvested.

Fallotr, 1st and 2nd tleatneDt years (Rotltlol AF):
18-Sep-95 : I : Plots 19 and 20r P1ough6d.
23-Sep-95 : t : Plots 19 and 20: Rolled.
23-Oct-95 : I : Plots 63 and 6{: Ploughed.
11-Apr-96 : ? I Spring-tine cultivated.
27-l{ay-96 : T ! Rotary cultivated.
11-Ju1-96 r I : Spiked rotary cultivated.

Vl. wheat, 1st test crop (W):
18-Sep-95 : l: Ploughed.
23-Sep-95: l: Roll€d.
28-Sep-95 : I : PK .pplied as l0t24t24l aE 260 kg. yaltox ar 150 kg.

Spring-tine cultivated.
29-Sep-95 : !l : Rotary harloued, Mercia, &essed Slbutol, drilled at 3?5

seeds per m2.
13-Nov-95 ; I : Panther at 2.0 I in 200 1.
30-Apr-96 : l! : Halo at 1.5 1in 200 I.
02-May-96 : T : 170, 140 and 210: Appl ied as 27.5t N.
13-.run-96 : I: Silvacur at 1.0 l in 300 1.
18-Aug-96 : I: CoEt,ine harvested.

li. rye, 2nd test crop (R).
18-Sep-95 : I: Ploughed.
23-Sep-95: I: Ro11ed.
28-Sep-95 : T : PK applied as 10:24:241 at 260 kg. yaLtox at l5O kg.

Spritrg-tine cultiwated.
05-Oct-95 : I : Dolomite at 5.0 t.
10-Oct-95 : t : Rotary harrorrcd, ADando, dreased panoctine, drilled at

350 seeds per m2.
13-Now-95 | I : Storu) 400 SC at 3.3 1in 200 1.
02-1.{ay-95 : I : i 30. 50 and 90: Applied as 2?.5t N.
0?-Jun-96 : I : Calinrs aE 2.2 kg in 300 1.
21-Aug-95 : I: Combine harvested.

NOIE: Samples of gaass, clover/grass. Lrheat and rye grain irere taken for
chemical analysis.
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95/VRrr/3

TEIS

1Sr CUt (13/6/96) DRy XATIBR IOXXTS/EECAIRE

rr..r Tables of heans rrri*

EI'I RES

tEr
LC1
IE2
r.c3
LNl
LN2
LN3

LLCl
I"J,c2
LLC3
LLC4
Llc5
LI,C6
u.c1
LLCS
LL}I1
LLN2
LLN3
LLN4
LLN5
LLN6
LLN?
LtN8

Uean

NONE

2 .26
4 .80
{ .85

6.37
6 .4't
1.00
4.34
5.44
4.{3
4 .09
3.39
5.50
s.06
4. 00
6.t7
6.21
5 -L2
4 .65
5.98
6.35
5.3 0

4 -47

FYI'{

2.26
4.7a
5. 1s
4.89
6.06
5 .17
| .29
4 .40
5.20
4.21
2.88
3 .31
5.18
5-47

6.19
5.86

5.58
5.61
6.49
6. 05

4.83

Meao

2.26
!.19
5. 00
5.06
6 .22
6.32
1.15
I .17
5 .32
{.3 5
3.{9
3 .35
5.3t!
5 .26
3 .91
5- 18
6.07
5 .2A
5. 11
5.'t9
6 .42
5.68

4 .85

1ST CUT MEAN DMI 26.1
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9SlYtextl

LEYS

2f,D CUt (11/10/96) DRY rArrER IO!.XEs/EECrrXl

r*rrr Tables of means rri**

rll RBg
I.EI
r,c1
LC2
LC3
LN1
LN2
LN3

LLCl
T-J,C2

LLC3
LLC4
LLC5
LLC6
tLc?
LLCS
LLNl
I,IN2
I,LN3
LLN4
LLN5
LLN6
LLN?
LLNS

Irean

NONE

0 .08
0.15
0.21
L.20
0.46
o .67
0.11
0 .09
0.A7
0 .10
0 .12
0.36
0 .3?
0.0?
0 .90
0 .51
0.53
0.57
0 .42
0 .42
1. 00
0 .20

0.44

FYM

0.24
0.09
0 .1'7
0.89
0 .35
L .01
0.13
0.18
0 .25
0.45
0 .17
0.23
0.23
0.07
0.78
0.93
0.9?
o .46
0 .45
0 .46
o.97
0.28

0 .41

Mean

0.15
0 -t2
0 -52
1.04
0 .41
0.87
0 .12
0.13
0.35
0.2'7
0 -15

0.30
0.07
0 .84
0.77
0 .75
o .52
0.43
0.64
0 .98
0.24

0 .45

2ND CUT MEAN DMt 36.6
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96/',l?Jf,tt

I.BfA

tof[rr oP 2 CIIS!, DRI natBa IouxEg/aEcula

r.rrr Tableg of mealrs rrrrr

gII RIA
I.EI
ra1
r.c2
I.r3
Lt{1
IN2
LN3

LI.cl
tt c2
Lrc3
Lrc4
LLC5
LLC 6
LLC?
LLCS
LLNl
LI.l|2
LIJ'I3
LI.II4
LLNS
LIJI6
LLNT
LI..l.lS

Mean

rOTAL OF 2 CUTS I.{EAN I}.lt 31.4

PI,OT AREA HARVESTED O. OO2OO

NONE

2.34
4.95
5.72
6 .42
6.84
't .t4
1.11
4.42
5 .92
4.53
4 -2r

5.13
4-90
6.78
6.80
5.68
5.06
6.80
1-35
5.50

5.3 0

FYI{

2 .50
4 .47
5.92
5.?8
6.43
7.24
1.43
4 .57
5.45
4.7L
3 .06
3.53

5.54
4.59
7.11
5.83
5.91
6 .03
6.06
't -46
5.33

5.31

Nean

2.42
4 .91
5.52
6 .10
6.53
7.19
7.27
{ .50
5.68
4 .62
3.53
3.64
s. 65
5.34
1.75
6.95
6.82
5.80
5. 55
6 .43
1 .47
5 .92

5.3 0
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96 tntaxt,

I{. IIHElT 1gI TEST CROP

CRTIX TONNBS /IECTARE

r*rrrtllablesoflneansrrirr

FI'IRBS65
ROttrrotl

LLN 8
LN3

LI.C 8
r,c3

AF
AB

Mean

I
ROTAIIOIT

LLN 8
LN3

LLC 8
Ir3

AF
AB

Mean

!
FTXRBS65

NONE

FYM

llean

ROEAIIOI
LLN 8

LN3

LI,c 8

LC3

AB

I.IONE

7 .61
7.O2
7 .46
7.29
5.09
5.92

6 .13

0

6 .37

s -23
0.55
1 .19

3 .83

0

3.4'7
3.80

3.83

r
Ftunls65

NONE

FYM

NONE

FYM

NONE

FYI'I
NONE

FYM
NONE

FYU
NONE

FYM

FYM

8 .31
6.27
't .77
7 .61
6 -21
5.41

7.11

70

8.23
? .79
7 .97
7 .'16
6.50
7.24

7.50

70

7 .34
't .66

7 .50

0

6.L2
6.62
4 .'15
2 -59
6.27
5 .20
4 .62
5.85
o .23
1.0?
L.22
1.16

U€an

1.95
5.64
7 .62
7 .45
5.6a
6 .77

6.92

1rl0

8.77
1 .L5
8.{8
I .19
7 .69
?.80

8.01

1{0

?.80
L23

8.01

70

7 .80
8. 65
7.10

7 .44
8.51
8.16
't.3'l
6 .42
6 .1A
7.10
7.3a

8 .34 6.92

2t0

8.45 7 -96
8.41 6.54
a.2a 1 .62
4.67 7.46
7.79 5.58
8.43 6. 17

270 uean

7.92 6.73
8.7 5 7.11

8.34 6.92

140 270

8.39 8. 12
9 . 16 8.81
7.33 8.89
5.98 1.93
8.16 7.9A
8.80 8.58
4.29 8.10
8. 0a 9 .25
7.19 6.53
8. 19 9 .05
7.43 7.94
8.18 8.93

GRAIN MEAN DMt 87.3

PLOT AREA ITARVESTED O.OO183
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96/r/R r/3

f,. Rtt 2rD IAgt cRoP

cRrll lol{!{as /EcIARl
*+.rr Tablea of heans rri*r

'IXRBS5{ 
NONE FYM Mean

nollrror
LrnI 8 6.35 6.42 6.59
rN 3 6.87 6.73 6.80

Lra 8 7.79 7.08 7.41
L 3 6.79 6.57 5.68

AF 3.9t 1.27 {.09
AB ,1.85 { .8{ 11.84

Uean 5.09 6.05 6.07

I 0 30 50 90 Mean
llcrllTrotr

LLN I 4.46 6.33 7.37 8.18 6.59
LN 3 4.73 6.45 7.36 a.6't 6-80

Llc 8 5-53 1.99 1.87 A.25 7 -^3
LC 3 4.46 6.46 7.55 8.15 6.68

AF 7.'12 3-{5 4-92 6.27 4.09
AB 2 -56 ,1.07 5.08 6 -67 { - 84

l4ean 3.93 5.79 6.a7 1-10 6.01

x 0 30 60 90 uear!
Pn{RES6a

NONE 3.89 5.?8 ?.05 7.6s 6.09
Frau 3.9't 5.80 5.?0 7.?4 6.05

l{ean 3.93 5.79 6.87 7.1O 6.07

r 0 30 50 90
RC}IATIOI rynEsr6a

tLN I IIoNE 4.22 6.2A 7.19 7.10
FYM {.70 6.38 7 -55 8.66

LN 3 NONE 4.96 6.40 7,30 8.85
FYU 4.50 6.50 ',t.43 8.50

rJa 8 NONE 5.64 A.72 8.4? 8.92
FYM 5,53 '7 .46 7 .26 7 .54

rc 3 NONE 4-45 6.14 A.02 't.93
F"YU 4-46 6-11 7.21 8.37

AF NONE 1.60 3 .00 5.09 5.95
FyM 1.84 3.90 4.15 6.59

AB NOtrE 2.45 4.15 6 .24 6.56
FyM 2.67 3.99 5.92 6.78

CRAIN MEAN Dt.I3 86.8

SUB PLOT AREA HARVESTED O.OO183
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96lYlP:Nlt2

ORGAIIIC NNI'RI}IO

obJ.ct: To sCudy, froD crop yi€lds and soil analyses, the effects of .
range of gl.pes of organic D.rtter - Woburn, Stackyard B.

SDoaaor: P.R. Poulton.

The 32nd year, r,- wheat.

For previous years see 'Details, 1973 and 74-95/W/pd/12.

De.lglE: 4 blocks of 8 plotss spLit into 5 sub-plots -

lghoLc Dlot dLDDrloDr: 8-0 x 30.5.

troatDDtr: FroItr 1965 Eo 1971 the experihent had a prelininary perid
desi,gned to build up organic Datter, derived froh dj.fferent sources. An
arable rotalion eas starled on tuo blocks in 1972 and the rernaining two
blocks in 1973. After a period of testing the residues built up, a
further period of accumulation was startedi on tl,o bl.ocks (rrhich
included 1ey sown in 1979) in 1981 and on the other trc (ehich incLuded
1ey sown in 1980) in 1982. A second test phase began when leys on Ehe
first pair of blocks were ploughed for the 1at test crop in 198? and on
the second pair for the 1st test clop in 1988.

l,rhole blocks

1. CROPSBO Crop sequence:

WHEAT 5 5th wheat, afte! w. $heat 1988, potatoes 1989,
rd. ,heaE 1990, r{. beans 1991

WHEAT 6 6th lrheat, after t - lrheat. 19e?, t otatoes 1999,
s. wheat 1989, w. beans 1990

lltlole plots

2. TREATXNT Previous treatments:

LC 8 G1.{ Eighr-year clove!/grass ley until 198? (WHEAT 5) or
1985 (WI{EAT 6), green lDanure in the pr€lihinary
period

LC 8 I,f As above, peat iD the preliminary period
LC 6 Lc Six-year clover/grass ley until 199? (IJIIEAT 5) or 19gG

(I,{I,IEAT 6), clover/grass ley in Ehe preliminary
rreriod

L 5 LN A.E above, grass ley lrith N in th6 prelitoinary period
FYU Pafln!.ard nanure annually 1981 to 1985 (HHIAT 5) or

1985 (I{IIEAT 6) and in the preliDinary period
STRAW Strai, in both p€riodg
FERT-FYU Fertilizera onLy in both periods, rates of p, K & tlq

equivalent to amounts ilt FyM
FERT-STR Pertiliz€rs only in both perj.ods, rates of p, I( & Mg

equivaleot to alnouots in straw (+p)
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,6ttt"ttL2

sub-t lots

3. I Reaidual effects of nitrogen fertilizer applied iu
199a (ks N) as 'Nitro-chalk':

(0)
(s0)

(100)
(1501
(200)
(250 )

tlc,r! ! In 1995 and 1996, 100 kg }{ rr.. applied to all plot..

ErE-rrDDt.l all.!t':
15-sep-95 : B ! Ploughed.
23-sep-95: B: Ro116d.
03-oct-95 r B 1 Rotary harroed, llercia, dressed sit^rtol, tkilled at 375

aeeda ;rr d.
13-tlov-95 : B : Panther at 2.0 I in 200 l.
02-lpr-96 : B : Wtel Uanganeao at 3.0 I in 300 1.
16-Apr-96 3 B : 34.5t N al 290 kg.
30-Apr-95 : B : f,alo at 1.5 1 in 200 1.
06-Jun-96 : B : silvacur at 1.0 1 in 300 1.
17-Aug-96 : B : coebilro h.rvese.d.

Etl: sa4rl.e of graiD ,.r. tak n for ch.Dj,cal analysi3.

49
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CROPSEO I{EEAT 5

GA.IIll TONIIEII / IIECTARE

*irrr Tables of means rr*r*

tI
TREIlT'f,E
LCSGM
LC8PT
LC6LC
LC5LN

FYU
STRAW

F'ERT- FYH

Mean

(0)

s.45
6.01
6 .62
6.29
6.{9
5.{5
4.95
5.93

6 -02 5.99 5.94 5.80 5.93 5.92

(s0) (100) (1s0)

5.40 s.93 5-04
6.11 5.51 6.04
5. 19 5. 57 5.93
5.43 6.95 5.99
5.42 6.14 6.37
6-83 6.70 6-47
4.91 5.34 5.20
5.85 s.'16 5.52

(200) (250) Mean

5.55 s.18 5.44
5.55 5.?5 5.85
5.78 5-88 S-8f
5.90 5.09 6.44
6.31 6.2L 6.22
6.72 6.97 6.59
4.75 5.26 5.07
5.55 5.11 5.81

cvt

12.3
8.0

*ri Standard errors of diffelences of tlreans ir*

TR,EA11'}IT

0.?30

TRE.IIIOM
x

N

0.16? 0.849
Except lrhen compaling means with the sahe Level(s) of

TRE:ATI,INIP 0.473

****r Stlatutn standard errors and coeffi,cients of va!iation *****

Stratum

BLOCR. WP

BLOCK.WP.SP

GRAIN MEAN DMt 47.9

d.f.

'7

40
0.730
0 .413
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cRoPaEo tGEm 6

cRtlr tomcEs,/EEcTmt

**rrr ?ab1es of means rrr**

tI
TRAITIfiT
LCSGM
I,C 8 PT
LC6I.c
LC6LN

F.Y}T

STRAW
FERT-FYU
FERT_STR

Mean

(s0) (100)

5 .53 6.61
6 .11 6.13
5.91 6.25
5.58 5.96
6.37 6,6't
5.51 5.47
5.4'.1 6.23
5.20 5.09

(150) (200)

6.26 6.{5
6.07 6.25
6.63 6.05
6.63 6.84
6.32 6.05
5.75 5.13
5.25 5.51
5 .24 s. 09

(250) Mean

6.3 6 5.38
6.46 6.18
5.3 0 6.24
6 .62 6.77
6.24 5.33
s.92 5.77
5.61 s.60
5.7 6 5.25

6.L6 5 - 05

(0)

6.08
5.05
6.24

5.3 6
5.84
5-44
5.09

5.97

*** SEandard errols of differences of heans r*i

5.96 6 .l'7 5.03 6 -05

TREATI'III
u

0 .686

TRBT1IOII

0 .510

I

0.L22
Except when comparing means i.ith the same tevel(s) of

TRE,ATXNT 0.345

rr*** Stratun stanalald erlors and coeffi,cients of variation *rr*r

Stratr]m

BLOC(.WP
BLOCK.WP. SP

CRAIN MEAN Dl.{t 85.4

d.f.

7
40

0 .610
0 .345

cv*

10 .1

SUB PLOT AREA HARVESTED O.OO183
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