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SOUTH AFRICAN SUGAR INDUSTRY
AGRONOMISTS' ASSOCIATION

7610/1 STILLAGE TRIAL

CAT:

OBJECT:

THIS CROP;

LOCATION!

SOIL TYPE;

DESIGN:

VARIETY;

FERTILISER:

EAINFALL:

TREATMENTS:

1426

To measure the long term effects on the soil of irrigation
with distillery effluent at various dilutions, and to de-
termine the nitrogenous fertiliser value of the applied
effluent.

Third ratoon Age: 12,0 months (27,6.04 to 26.6.85)

Hippo Valley Estates, Section 9f Field 10B

PE.1/P.2 sandy clay loam/sandy loam, derived from gneiss

Randomised blocks with split plots, 4 replications

NCo 37^ in 1,5 m rows

Nitrogen 1 see treatments
Phosphate : 100 kg P2O5 /ha as single superphosphate
applied at 6 weeks

(3) Potash : 60 kg K20/ha as muriate of potash, applied
at 6 weeks

522 mm IRRIGATION:. 1277 mm

(a) Whole plot treatments were five rates of dilution
of distillery effluent (stillage):-

10 : Control, no stillage
11 : Stillage diluted 1:400
12 : Stillage diluted 1:200
13 : Stillage diluted 1:100
14 : Stillage diluted 1:50

(b) Split plot treatments consisted of four nitrogen '
levels:

NO : Control, no nitrogen
N1 : 60 kg N/ha
N2 : 120 kg tf/ha
N3 : 180 kg N/ha
The nitrogen was applied as ammonium nitrate in 2
dressings, half at 4 weeks and half at 8 weeks.

RESULTS
(a) Yigld data:

Cane yields, ERC$ cane and KRC yields for the first, second and third
ratoons are shown in Table 1.
(i) Stillage treatments

There were no significant responses of cane yield, ERC# cane and
ERC yield to concentrations of distillery effluent in the first,
second and third ratoon crops.

(ii) Nitrogen treatments
As in previous ratoons, there were highly significant (P x 0,001)
linear and quadratic responses of cane yields to levels of applied

2/ nitrogen.,..•
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nitrogen in the third ratoon. Yields were suppressed with app-
lications of less than 120 kg N/ha,

ERC?6 cane showed a significant (P= 0,05) linear and quadratic
response to levels of applied nitrogen.

ERC yields had a similar response to.that of cane yield. EBC
yields were suppressed with applications of less than 120 kg H/ha4
Stillage dilution x nitrogen interactions
Unlike the results of the first and second ratoon crops, no sig-
nificant interactions were recorded for cane yields, ERC# oane
and ERC yields in the third ratoon.

(b) Stalk data:(Table 2)
Stalk populations increased progressively with increasing levels of
applied nitrogen

(o) Stillage data:
' 1*5Composition

The seasonal variation in the total eolida content of Hippo Valley
Estates1 stillage for the period 1982 to 1985 is shown in Figure 1.

The variation of percentage total solids with season for the third
ratoon was similar to that for the second ratoon. However, a
less pronounced depression was recorded in October and November
for the third ratoon, and higher total solids concentrations
were recorded for the 3rd ratoon in the period December to April
than were obtained for the second ratoon.

(ii) Stillage irrigations
The trial received 15 etillage irrigations out of a total of 22
in the third ratoon. The moan dilution rate, amount of stillage
applied, total solids and potassium as K2O applied to each treat-
ment in the first, second and third ratoons are shown below*

TREATMENTS

11
1:400 dilution

12
1:200 dilution

13
1:100 dilution

14
1: 50 dilution

RATOON

1R
2R
3R

MEAN

1R
2R
3R

MEAN
1R
2R
3R '

MEAN

1H
2R
3H

MEAN

MEAN
DILUTION

1:330
1:370
1:384

1:361
1:200
1:184
1:195

1:193
1:108
1:99
1:91

1:99
1:54
1:59
1:54
1:56

STILLAGE
APPLIED

(mm)

3,9
1,6
1,9

2,5
6,4
4,2
3,7
4,8
11,8
6,7
8,3

8,9
23,6
12,5
15,5
17,2

TO^-L
SOLIDS
(kg/ha)

1553
1313
1553

1473
2459
2429
3140

2676
4695
4938
64Q7

5373
9669
9555
12561

POTASSIUM
AS K20
(kg/ha)

229
183
212 .

208

387
362
418

389
707
709

• 913

776
1457
1366
1744

10595 j 1522
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An incorrect factor was used to convert the amount of potassium applied from
kilograms of K to KgO in the first and second ratoon crop reports. Thus, the
• actual applications of potassium were not as high aa quoted in previous
reports.

The correct factor (1,2047) has been applied to the data in the table on
Page 2. As a result the applied K20 figures for the second and, third
ratoons have been approximately halved.

W:ith the exception of treatment 11, the potassium and total solids applied
in the third ratoon were higher than applications in the first or second
ratoon -crops.
The mean annual application of potassium as K2O from the first to the third
ratoon was about 1,5 t/ha in the highest atillage treatment 14-

(d) Foliar analysis:
Foliar samples were taken from the trial at 18, 25, 23 and 32 weeks
after the second ratoon harvest. Analytical data of foliar N and foliar
K at 25 weeks expressed as a percentage of dry matter are presented in
Tables 3 a^d 4 respectively.
"(i) Foliar N %

.The.mean foliar N % values at 0 and at 60 kg N/ha were below the
December threshold level of 1,65%.

(ii) Foliar K %
Mean foliar K % values below the threshold level of 1,05 were recorded
in the 0 and in the 60 kg N/ha treatments.

(e) Soil analysis:
Analytical data from soil samples taken after the plant, first, second and
third ratoon harvests, are shown in Tables 5» 6 &&& 7.
(i) Soil sample depth 0 to 30 cm

The exchangeable potassium levels in the control plots showed a
progressive decline from the plant crop to the third ratoon crop.
The exchangeable potassium status was maintained at about the same
level in the 1:400 dilution while increases were recorded in the
1:200j 1:100 and 1:50 dilution rates.

(ii) Soil sample depth 50 to 60 cm
The trend was similar to that observed in the 0 to 30 cm level,

(iii) Soil sample depth 60 to 90 cm
The only treatment which showed substantial increases in exchangeable
potassium were the high stillage treatments of the. 1:100 and 1 * 50
dilution rates.

(f) Smut -infection levels:
Smut rouging was conducted in the third ratoon at 12, 19, 24,. 27r 33 and
33 weeks and in the second ratoon at 15, 19, 26,32 and 38 weeks.
Smut whip data for the second ratoon and third ratoon are presented in
Tables % and 9 respectively.
In both ratoons there was a progressive decline in the number of smut
whips/ha with increasing concentration of applied stillage. Although the
correlation was significant (P = 0,05), the actual differences in «mut
vhip levels between treatments were not significant.

4 / DlECUSSion; ill i'
\
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DISGIJSSIOH

The trial has clearly demonstrated that soil potassium levels will build up vith
high applications of stillage. However, no adverse effects have been observed
on either the soil or on yields because the potassium levels are still too low to
be toxic.

Significant interactions between stillage dilution and levels of nitrogen were
recorded in the first and second ratoon crops, but not in the third. It appears
that, because of the high levels of total solids applied to the third ratoon,
and because of a possible build-up in the soil organic matter over the three ratoone,
the nitrogen demand in the biodegradation process increased to such a level that
significant amounts of applied nitrogen were immobilised and not released in
time to be of benefit to the cane.
This effect appears to have occured in the 1:50, 1:100, and 1:200 stillage
dilution treatments, unlike in the first ratoon crop where the effect was
only observed in the 1:50 dilution. In this way, the uniform response to levels
of nitrogen obtained at varying levels of stillage dilution may have resulted.

Increasing the concentration of applied stillage depressed smut whip levels.
This beneficial effect will be investigated further in separate trials.

lc



7610/1 : STIUAGE TRIAL - FIRST, SECOND AMP OHIRJ RATOOH

Table 1 ; Yield Data

TREATMENTS

Ma.in Plotgy
10, Control, no sti l lage.
11,- Stallage diluted 1:400
12, Stallage diluted 1:200
13, Stallage diluted 1:100
14, Stallage diluted 1: 50

Significance
S.E. single plot ±
S.E. treatment me:;m -
C.V. %

Solit Pl.-ts:
NO, Control, no nitrogen
N1, 60 kg/ha 1*
N2, 120 kg/ha JI

| N 3 , 180 kg/ha H
i
Linear effect
Quadratic effect
Cub;c effect

L.S.D, P = 0,05
P = 0,01

S.E. single plot ±
S.E* treatment mean ±

j CT. #

Interactions

Trial mean

CANE nKLD(t/ha)

1E

148,69
137,34
149,28
146,92
131,49

NS

26,57
6,59

13,46

- 110,88
143,03
153,66
158,75

»* +* u

A A A

******

NS

3,73
11,72

15,78
5,03
9,65

IN"*

2H

121,91
113,91
123,59
125,03
134,10

^ N S

16,75
4,19

13,54

78,91
111,92
149,93
156,06

HJ \M \J

fi n n

*

11,27
15,05

17,69
3,06

14,20

DP1*

142,34 .123,71

3R

113,48
113,28
116,06
117,10
127,93

NS

14,40
3,60

12,24

70,39
103,73
142,75
143,40

n n *%

innr

NS

10,02
13,38

15,73
3,52

13,38

—

117,58

Mean

128,03
121,68
129,64
129,68
131,19

—

86,73
121,26
150,45
154,40

-

-

—

128,04

ERC% CANE

1R

12,47
12,42
12,69
13,09
13,44

NS

1.26
0,31
9,79

13,67
12,39
12,40
12,35

NS
NS

0,58
0,77

0,91
0,20
7,03

IN1*

12,82

2R

12,77
12,81
12,65
12,65
12,57

NS

0,95
0,24
7,52

13,10
12,96
12,57
12,12

H H A

NS
NS

0,58
0,50

0,59
0,15
4,67

—

12,69

5fi Mean

15,14
15,25
13,03
12,9a
13.00

NS

0,64
0,16
4,91

15,10
13,42
13,04
12,81

*
*

NS

0,33

0,52
0,12
3,99

—

13,09

12,79
12,85
12,81-
12,90
15,00

— •

-

15,29
15,09
12,67
12,42

-

—

. —

EHC YXELD(t/ha)

1R

18,40
16,96
13,85
19,14
17,60

NS

5,30
0,95

20,91

15,17
12,34
19,64
19,62

n n r*

NS

1,62
2,77

2,55
0,57
14,02

IN?*

12,87 [18,19

2R

15,48
14,42
15,47
15,70,.
16,78

NS

2,1?
0,55

13,65

10,29
14,47
13,82
18,70

«* *f i-tfl n n

NS

1,49
2,00

2,35
0,52
15.43

IN'*

15,57

5H

14,05
14,93
15,12
15,21
16,59

NS

1,79
0,45

11,65

9,22
14,57
18,59
19,00

tJ \J U

innr
" " **n n n

NS

1,31
1,76

2,06
0,46
13,43

-~

15,35

Mean

16,24
15,45
16,43
16,66
16,99

-

11,56
15,79
19,02
19,11

-

-

-

16,37



7*10/1 J STIT.TAGE TRIAL - FIBST. SECOND. AKD THTK1> BATOOHCEQQPS

TABLE 2 I STALK DATA

TREATMENTS

Main Plots:
10, Control, no stillage
11, stallage diluted 1:400
12, stillage diluted 1:200
13, stillage diluted 1:100
14, Btillage diluted 1: 50

Sislit slots:
No, Control, no nitrogan
N1, 60 kg/na. N
K2, 120kg/ha N
NJ, 180kg/ha H

Mean

STAIE CODKTS/HA z 10~*

1H

135,3
130,6
135,9
134,9
125,5

117,5
133,0
158,6
140,6

132,4

2R

140,5
157,3
139,7
142,4
146,2

127,9
139,7
147,9
149,5

141,2

144,0
142,7
145,5
145,4
150,1

152,5
146,7
151,2
151,6

145,5

Mean

159,9
136,9
140,5
140,9
140,6

125,9
139,B
145,9
147,2

139,7

STAIK LENGTH (m)

1R

2,78
2,66
2,80
2,67
2,60

2,35
2,69
2,92
2,84

2,70

2R

2,44
2,55
2,54
2,44
2f4S

1,89
2,29
2,82
2,80

2,45

5R

2,30
• 2,55

2,40
2,52
2,54

1,85
2,24
2,70

. 2,75

2.38

Mean

2,51
2,45
2,58
2,48
2,54

2,02
2,41
2,81
2,60

2,51

LODGING %

1H

11
11
14
7
3

0
5

15
21

9

2E

0
2
5
2
1

0
0
5
5

2

0
6
5
5

11

0
0
7

15

5

Mean

4
6
8
4
5

0
1
8

12

5
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10,0

8,0

o
en

4,0

2,0

1984/85

1985/84

1982/8 5

o D M

Figure 1 : Variation in Percentage Total Solids in H.V.J5. Stillage (1982-85).
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7610/1 STILIAGE TRIAL THIRD RAT00N

Table 3 I Foliar Wo

STILLAGE
TREATMENTS

10 Control, no etillage
11 1:400 dilution
12 1:200 dilution
13 1:100 dilution
14 1: 50 dilution

LEVELS OF N (kg/ha)
0

1,30
1,34
1,32
1,44
1,53

MEAN j 1f39

6o

1.42
1,40
1,43
1,50
1,56

1,46

120

1,75
1,71
1,74
1,60
1,60

1,68

1flO

1,70
1,74
1f«6
1,68
1,72

1,70

MEAN

1,54
1,55
1,54
1|55
1,60

1,56

Table 4 t Foliar

STILLAGE
TREATMENTS

10 Control, no etillage
11 1*400 dilution
12 1:200 dilution
13 1:100 dilution
14 1! 50 dilution

MEAN

LEVELS OF N (kg/ha)
0

0,87
0,99
0,96
0,95
1,01

0,96

60

0,96
0,98
1,03
1,01
1.04

1,00

120

0,93
1,10
1,10
1,10
1,14

1,07

180

1,00
1,13
1,12
1,10
1,13

1,10

MEAN

0,94
1,05
1,05
1,04
1,08

1,03



761O/I STIIXAGB TRIAL

PLANT. FIRST. SECOND AND THIHJ RATOONS

Table 5 f Soil Analysis Data

Soil sample depth 0-50 cm

i

•

TREATMENTS

10
Control:
No stillage

11
1:400 .
dilution

12
1:200
dilution

13
moo

) dilution

14
1: 50
dilution

RATOON

. P
1R
2R
3R

ftOK P-JR

P
1R
2R
3R

5&H P-3R

p
1R
2R
3R

#CH P-3R

P
1R
2R
3R

^ H P»3R

P
1R
2R
3R

#3H P-3R

CONDUCTIVITY
(SAT.PASTE-
MICROS/cm).

270
180
208
168

-37,8

310
230
214
348

+12,3

275
210
175
243

-11,6

260
210
219
275

+5,8

310
235
265
394

+27,1

pH ;
(CaCl2)

5,82
5,36
5,67
5,68

-2,4

6,13
6,41
6,31
6,23

+1,6

5,81
6,50
6,23
5,80

-0,2

5.55
5,65
5,85
5,94

+7,0

6,39
6,13
6,61
6,09

-4,7

EXCHANGEABLE CATIONS
(m.e.#)

t j Ca j Mg Na

0,54
0,39
0,33
0,21

-61,1

0,46
0,48
0,40
0,48

+4,3

0,55
0,58
0,46
0,61

+10,9

0,51
0,75
0,63
0,70

+37,3

0,45
0,79
1,03
0,80

+77,8

10,2
8,8
8,9
14,5

+42,2

12,3
12,7
12,8
14,7

+19,5

9,5
9,3
8,8
11,4

+20,0

9,0
3,4
7,9
10,9

+21,1

12,0
10,3
10,3
14,6

+21,7

3,5
3,2
3,8
3,9

+11,4

3,1
2,6
3,4
2,9

-6 f 5

3-3
3,1
3,5
2,5

-24,2

3,5
3,4
3,5

. 3.8

+8,6

3,5
2,7
4,1
3,6

+2,9

0,71
0,42
0,61
0,89

+25,4

0,72
0,39
0,76
0,68

«5,6

0,57
0,41
0,54
0,72

+26,3

0,59
0,49
0,54
0,79

+33,9

0,66
0,51
0,58
0f82

+24,2
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7610/1 STIUAGg TRIAL

PLANT. FIRST. SECOND AND THIRD RATOONS

Table 6 t Soi l Analysis Data

Soi l sample depth

i

i

TREATMENTS

10
C o n t r o l :
No 8tillage

11
1:400
dilution

12
1:200
dilution

13
I 1(100
1 dilution

14
1: 50
dilution

RATOON

P
1R
2R
3R

?&H P-5R

P
1R
2R
3R

#CH F-3R

P
1R .
2R
3R

?&H P-3R

P
1R
2R

#CH P-3R

P
1R

a

?&H P-3R

^0-60 cm

CONDUCTIVITY
(SAT. PASTE-
mioroS/cm)

520
220
173
178

-44,4

335
245
259
408

+21,8

220
220
180
254

+15,5

295
230
195
354

+20,0

305
300
297
424

+39,0

pH
(0aCl2)

6,31
6,14
5,78
5,97

-5,4

6,52
6,48
6,48
6,38

-2,1

5,04
6,30
6,30 .
5,69

-2,6

5,79
5,95
5,89
6,34

+9,5

6,32
6,44
6,64
6,26

-0,9

EXCHANGEABLE CATIONS

K

0,22
0,19
0,22
0,20

-9 ,1

0,23
0,21
0,24
0,25

+8,7

0,22
0,15
0,50
0,35

+59,1

0,24
0,26
0,35
0,49

+104,2

0,19
0,26
0,52
0.53

+178,9

Ca

15,6
10,6
9,3

16,2

+3,8

18,9
15,3
16,6
16,1

-14,8

8,7
12,0
9,9

10,1

+16,1

11.7
10,6
8,7

13,9

+18,8

16,1
14,6
10,8
16,1

0,0

4,0
4,0
4,2
4,3

+7,5

4,2
3,8
3,9
3.9

-7,1

3,4
3,2
3,7
3,4

0,0

4,3
4,5
4,7
4,4

+2.3

4,1
3,1
4,5
4,5

+9,8

Na !

0,74
0,46
0,62
1,00

+35,1

0,76
0,49
0,69
0,77

-1.3

0,78
0,59
0,72

• 0,77

-1,3
0,92
0,61
0,59
0,82

-10,9

0,75
0,45
0.62
0,93

+24,0
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7610/1 STILLAOE TRIAL

PLAMTt FIRST. SECOND AHP THIRD RATQONS

Table 7 : Soil analysis Data

Soil sample dopth 60-90 om

TREATMENTS

10
C o n t r o l i
No stillage

11
1i400
dilution

12
1*200
dilution

13
L moo
m dilution

14
1i 50
dilution

RATOON

P
1R
2R
3R

jfcH P-3R

P
1R
2R
3R

9fcHP-3R

P
1R
ZR
3R

9fcH P-3H

P
1R
2R
3R

P
1R
2R
3H

•

CONDUCTIVITr
(SAT.PASTE-

microS/cm)

550
268
210
208

-37,0

585
245
279
413

+7,3

254
224
201
243

-4,3
298
259
251
566

+22,8

377
305
316
475

+26,0

pH
(Ca012)

6,28
6,01
6,13
6,24

-0,6

6,55
5,85
6,51
6,47

+1,9

5,96
4,69
6,45
5,77

-3,2

6,24
5,84
6,15
6,50

+1,0

6,66
6,51
6,75
6,47

-2,9

EXCHANGEABLE CATIONS

t
0,20
0,16
0,20
0,18

-10,0

0,24
0,20
0,22
0,25

-4-2

0,25
0,23
0,25
0,22

-4,5
0,21
0,21
0,27
0,33

+57,1

0,25
0,23
0,41
0,39

+56,0

Ca Mg

16,3
15,5

' 10,5
14,7

-9j8

17,8
15,7
17,5
15,5

-12,9
9,6

10,6
8,4
9,7

+1*0

13,5
12,9
11,1
18,5

+39,1

19,1
15,3
12,7
10,9

-1,0

4,9
4,1
4,8
3,8

-22,4

5,9
4,0
4,7
4.1

+5,1

4,5
5.5
4,6
5,2-

-25,6

4,7
4,8
5,2
4,9

+4,5

4,7
5,7
4,9
4,6

•2.1

Na

0,87
0,42
0,65
0,85

-2.3
0,84
0,54
0,88
0,74

-11.9

0,91
0,50
0,77
0,80

-12,1

0,84
0,66
0,62
0,79

-6,0

0,83
0,49
0,60
0,89

•7.2
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7610/1 STILLAGE TRIAL SECOND RATOON

Table 8 : Smut whips/ha x 10-3

STILLAGE
TREATMENTS

10 Control, no stillage
11 1i400 dilution
12 1:200 dilution
13 1:100 dilution
14 1: 50 dilution

MEAN

LEVELS OP N (kg/ha)
0

15,40
16,45
15,86
15,02 .
13,93

15,33

6o .

24,96
15,64
12,40
15/43
13,46

16,38

120

20,49
20,45
23,45
14,75
15,32

18*89

180

20,81
19,97
17.07
16,61
15,78

19,05

MEAH

20,41
18,13
17,20
15,45
14,62

17,16

Table 9 ; Smut whips/ha x 10~* THIRD RATOON

STILLAGE
1HEATHENTS

10 Control, no stillage
11 1:400 dilution
12 1:200 dilution
13 1:100 dilution
14 1$ 50 dilution

MEAN

LEVELS OF N (kg/ha)
0

9,31
7,66
8,51
8,31
5,24

7,80

60

9,53,
7,95
6,11
6,75
6,52

7,37

120

8,96
7,90
9,61
5,85
7,60

7,98

180

9,93
10,87
7,23
6,78
5,99

8,16

MEAN

9,43
8,59
7,86
6,92
6,33

7,83



Cat. No.: 1426

Ob.1«ott

This orop:

Locationi

Variety:

Fertiliseri

Rainfall:

Treatments;

SOUTH AFRICAN SUGAR INDUSTRY
AGRONOMISTS' ASSOCIATION

7610/1 STILLAGE TRIAL

To measure the long term effects on the soil of irrigation
with diuiilleiy effluent at various dilutions, and to de-
termine the nitrogenous fertiliser value of the applied
effluent.

Fourth ratoon Age; 12,0 months (26#6.8j to 25.6*86).

Hippo Valley-Estates, Section 9t Field 10B.

in 1,5m rows.

1) Nitrogen : see treatments.
2) Phosphate : 100 kg P2O5/ha as single superphosphate,

applied at 5 weeks.
Potash : 60 kg ̂ O/ha as muriate of potash, applied
at 5 weeks.

5B4,0 mm Irrigation* 1325,0 mm

a) Whole plot treatments were five rates of dilution of
distillery effluent (etillage)t-
10
11
12
15
14

NO
N1
N2

Control, no stillage
Stillage diluted 1i400
Stillage diluted 1;200
Stillage diluted 1:100
Stillage diluted 1t 50

Split plot treatments consisted of four nitrogen levels:-
Control, no nitrogen
60 kg N/ha
120 kg N/ha
190 kg N/ha

The nitrogen was applied as ammonium nitrate in two dressings,
half at 5 weeks and half at 9 weeks.

KESPI/P5
(a) Yield data;

The cane yield, ERC# cane and ERC yield data for the first to the fourth
ratoon crops are shown in Tables 1, 2, and 3".
(i) Stillage treatments; In the fourth ratoon crop there was a significant

(P = 0,05) increase in cane and ERC yields with increasing concen-
trations of applied stillage and simultaneously there waa s significant
(P = 0,05) tendency towards depressed KRC$ cane values with increasing
concentration of applied stillage.

(ii) Nitrogen treatments: Responses in the fourth ratoon crop were similar
to those obtained in previous crops. There were highly significant

, (P = 0,01) linear and quadratic responses of cane and ERC yields to
levels of applied nitrogen. Yields were suppressed with applications
of 120 kg N/ha and below.
ERC# cane showed a significant cubic effect (P =0,05) to levels of
applied nitrogen.
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(iii) Stillage dilution x nitrogen lnteraction(Tablo 4)t Significant inter-
actions were recorded for cane and ERC yields in the fourth ratoen.
In the absence of applied nitrogen there was an increase In both cane
and ERC yield with increasing concentration of applied stillage, but
the effect was not maintained, at rates of applied nitrogen between
60 and 180 kg N/h

(») Stalk datat(Tables 5 and 6)
In all four ratoons stalk populations and the percentage of ledged stalks
increased progressively with increasing levels of applied nitrogen.

(o) Stmage data;
fl), Composition: (Figure 1) No great variation in percentage total sollis

content of the otillage with season was reocrded in the fourth rt>toon'
crop. Total solids ranged between 8# and 11# in contrast to, for
example, the second ratoon crop where a large variation between 2#
and 10,5# was recorded.

(ii) Stillage irrjgationsi The trial reoeived 13 stillage irrigations out
of a total of 25 irrigations in the fourth ratoon. The mean dilution
rate, amount of stillage, total solids and potassium applied to each
treatment in all crops to date are shown in Table 7*
The nean annual application of potassium as KgO from the first to the
fourth ratoon was about 1,5 t/ha in the highest stillage treatment I4#

(d) Foliar analysis:
foliar samples were taken from the trial at 13, 17, 21, 25, and 28 weeks
after the third ratoon harvest. Foliar N and foliar K at 21 weeks expressed
as a percentage of dry matter are presented In Tables 8 and 9 respectively,
( 0 Foliar Wfa The foliar fi# values v e w a l l above the December threshold

• level of 1,65& The values ranged from 2,00# to 2,15& The fourth
rateon values wero all higher than those recorded at comparable tiaes
in the second and third ratoon crops*

(li) Foliar K9fo Mean values obtained in the control where no stillage was
applied were all below the critical value of 1,05& There was alto a
tendency for foliar X# to Increase with Increasing levels of applied
nitrogen*

(•) Soil analysis!
Analytical data from soil samples taken after each of the crops to date are
shown in Tables 10, 11, and 12.
(l) Soil sample depth 0 to 30cmi The 1M ammonium acetate ertraotable

potassium in the control plots has shown a decline of 57»4# froa the
plant to the fourth ratoon harvest. There has been an accumulation of
extractable potassium over the same period in the 1*100 and 1s50
dilutions amounting to 58,8# and 171,1# of plant harvest levels res-
pectively.
A small Increase (7J0 in total extractable cations (K, Ca, Hg, Ha)
in the 1s100 and 1s50 dilutions was registered over the same period.

(il) Soil sample.depth 50 to 60cmt
The potassium trend was similar to that recorded in the 0 to 30aa
depth, the only differences being that much higher relative Increases
were recorded and that the gain in ertraotable K began at the I14OO
dilution and inoreased progressively to the 1:50 dilution.
Total extractable cation values for the period plant to fourth ratoon
did not exhibit a consistent trend.
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. (iii) Soil sample depth 6O-9Ocm: In the 1:100 and 1*50 dilutions extraotable
K has shown gains of 38,196 and 9^,0^ from the plant to the fourth
ratoon harvest, while a,decrease of 35f1# has occurred in the control
plot receiving no etillage.

(f) Smut infection levels s
Smut roguing was conducted in the fourth ratoon at 8f 1$f 21, 25, and 28
weeks. Smut whip data are represented in Table 13. The general tendency
which was observed in previous crops of declining whips with Increasing
stillage application was maintained in the fourth ratoon.

DISCPSSION
In the fourth ratoon significant interactions were obtained between stillage
applications and levels of applied nitrogen. At each given level of applied
nitrogen there was a general tendency towards increased cane yields with in-
creasing stillage applications and at each given stillage dilution rate there
was also an increase in cane yields with increasing applied nitrogen.

The significant linear increase in cane yield with increasing stillage appli-
cation rates, in the absence of applied nitrogen showed that stillage can supply
appreciable amounts of nitrogen. The cane yield in the absence of applied ni-
trogen increased from 55fG8 t/ha in the control where no etillage was applied,
to 110,78 t/ha in the 1:50 stillage application. The cane yeild, in the ab-
sence of applied stillage rose from 55f9B t/ha where no nitrogen was applied, to
109,03 t/ha where 60 kg N/ha was applied. These increases ate of similar mag-
nitude and it can therefore be concluded that the highest stillage application
rate provided the equivalent of about 60 kg N/ha in the fourth ratoon.

Unfortunately this estimate of nitrogen supplied by atillage could not be checked
against the total nitrogen content of the applied stillage, since no total
nitrogen analyses had been done on the stillage at each irrigation. These analyses
will commence in the fifth ratoon.

BM/Oct'eg
lc
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7610/1 : STILLAGE TRIAL - 1R. 5R. '̂ R and 4R

Table 1 J Cane Yield Sata"

TREATMENTS

Main Plots:
10, Control no stillage
11, Stillage diluted 1:400
12, Stillage diluted 1:200
13, Stillage diluted 1:100
14, Stillage diluted 1: 50

SIGNIFICANCE •

L.S.D. P = 0,05
P = 0,01

S,E. single plot *
S.E. treatment mean ±

. C.V.tf

Split Plotsi
NO, Control no nitrogen
N1f 60 kg N/ha
K2, 120 kg N/ha
N% 180 kg N/ha

Linear effect
Quadratic effect
Cubic effect

L.S.D, P = 0,05 ' '
P = 0,01

S.E, single plot ±
S.E. treatment mean i

Interactions

Trial Mean

CANE YIELD (t /ha)

1R

148,69
137,*4
149,28
146,92
131,49

N.S.

- '

26,37
6,59

18,46

110,88
143,08
158,66
158,75

•K-K-W-

# * *

N.S.

8,78
' 11,72

13,78
\ 0 8
9,65

142,84

2R

121,91
113,91
123,59
125,03
134,10

N.S.

-

16,75
4,19

13,54

73,91
111,92
149,93
156,06

n n n

* * *

*

11,27
15,05

17,69
3,06

14,20

123,71-

3R

113,48
115,28
116,06
117,10
127,98

N.S.

-

14,40
3,60

12,24

70,39
108,78
142,75
148,40

n n n

N.S.

10,02
13,38

15,73
3,52

13,38

-

117,58

4B

114,04
116,31
119,18
124,22
142,00

*

15,65

20,31
5,08

16,49

74,97
118,22
144,21
155,21

*t y *J71 nTi

JMML

N.S.

6,80
9,09

10,67
2,39
8,67

IN1***

123,15

Mean

124,53
120,34
127,03
128,52
133,89

-

—

83,79
120,50
148,89 ,
154,61

-

-

-

126,32
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7610/1 i STILLACE TRIAL - 1R. 2R. ̂  and

Table 2 : ERC96 Cane Data

TREATMENTS

Main Plots:
10, Control no st i l lage
11, Stillage diluted 1t400
12, Stillage diluted 1:200
13, Stillage diluted 1:100
14, Stillage diluted 1i 50

SIGNIFICANCE . •

L.S.D. P = 0,05
P = 0,01

S.E, single plot ±
S.E. treatment mean *
C.V.#

Split Plots:
NO, Control no nitrogen
N1, 60 kg N/ha
N2, 120 kg N/ha
N3, 180 kg N/ha

Linear effect
Quadratic effect
Cubic effect

. L.S.D. P = 0,05
P = 0,01

S.E. single plot ±
S.E. treatment mean ±
C.V.%

Interactions

• Trial Mean

ERC % CASE

1R

12,47
12,42
12,69
13,09
13,44

N.S.

—

1,26
0,31
9,79

13,67
12,89
12,40
12,33
-- n K n

N.S.
N.S,

0,58
0,77

0,91
0,20
7,08

IN1*

12,82

2R

12,77
12,81
12,65
12,63
12,57

N.S.

—

0,95
0,24
7,52

13,10
12,96
12,57
12,12

w ** u

N.S.
N.S.

0,38
0,50

0,59
0,13
4,67

-

12,69

3R

13,14
13,25
13,08
12,99
13,00

N.S.

0,64
0,16
4,91

13,10
13,42
13,04
12,81

* ;
N.S.

0,33

0,52
0,12
3,99

-

13,09

4R

13,05
13,08
12,85
12,88
12,34

0,49

0,64
0,16
4,97

12,63
13,08
12,76
12,87

U.S.
N.S.
*

0,36

0,57
0,13
4,44

-

12,84

Mean

12,86
12,89
12,82
12,90
12,84

-

-*

13,13
13,09
12,69
12,53

—

-

-

12,86



7619/1 s STILLAGE TRIAL - 1R. 2R. ̂ R and 4R

Table ESC'Yield Data

TREATMENTS

Main P lo t s :
10, Control no s t i l l oge
11, S t i l l age di luted 1s400
12, S t i l l age di luted 1:200
1% St i l l age di luted 1:100 .
14, S t i l l age di luted 1: 50

SIGNIFICANCE

L.S.D. P = 0,05
P = 0 , 0 1

S.E. single plot £
S.E. treatment mean ±
c.v.&
Split Plots:
NO, Control no nitrogen
HI, 60 kg N/ha
N2, 120 kg N/ha
N% 180 kg N/ha

Linear effect
Quadratic effect
Cubic effect

L.S.D, P = 0,05
P = 0,01

S.E, single plot ±
S.S, treatment mean ±
C.V.%

Interactions
v Trial Mean

ERC YIELD ( t /ha ) I

1R

18,40
16,96
18,85
19,14
17,60

N.S.

- •

3,80
0,95

20,91

15,17
18,34
19,64
19,62

n M n

N.S.

1,62
2,77

2,55
0,57

14,02

IN1*

18,19
J

2R

15,48
14,42
15,47
15,70
16,78

N.S.

-

2,13
0,55

13,65

10,29
14,47
18,82
18,70

M V M

• U A H

X ^ H

N.S.

1,49
2,00

2,35
0,52

15,48

IN1*

15,57

3R

14,83
14,98
15,12
15,21
16,59

N.S.

- • '

1,79
0,45

11,63

9,22
14,57
18,59
19,00

" fc* "

N.S.

1,31
1,76

2,06
0,46

13,43

-_

15,35

4R

14,66
15,19
15,31
16,02
17,49

#

1,69

2,20
0,55

13,93

9,36
15,43
18,38
19,93
***
WTTW

N.S,

0,80
1,07

1,26
0,28
7,99

(15,77

lean

15,89
15,39
16,19
16,52
17,12

-

—

-

11,01
15,70
18,86
19,31

16,22



7610/1 STILLAGE TRIAL - FOPKEH RATOON

Table 4 : Interaction Table

TREATMENTS

10, Control no stillage
11, Stillage diluted 1:400

1 12, Stillage diluted 1:200 ^
13, Stillage diluted 1:100
14, Stillage diluted 1: 50

MEAN

Significant Interaction
L.S.D. P = 0,05

P = 0,01

CAKE YIELD ( t /na)
LE7ELS OP NITROGEN(kg/ha)
0

55,83
59.13
70,41
78,62

110,78

74,97

60

109,63
110,21
115,85
112,48
142,96

118,22

120

142,03
144,31
133,52
149,80
151,39

144,21

180

148,64
151,60
156,95
156,00
162,87
155,21

MEAN

114,04
116, VI
119,18
124,22
142,00

123,15

15,20
20,30

ERC rEEIiD ( t / h a )

LEVELS OF NITROGEN(kg/ha)

0

-7,33
7,64
8,79
9,90

13,15
9,36

60

14,39
^4,73
15,42
14,65
17,98

15,43

120

18,28
18,84
16,79
19,10
18,88

16,38

180

19,46
19.57
20,24
20,45
19,95
19,93:

1,80
2,40

SHAN

14,86
15,19
15,31
16,02
17,49

15,77

7610/1 STILLAGE TRIAL - 1R. 2R and 4R

Table 5 Stalk Data

TfeEATMEffiTS

Main Plots:
10, Control no stillage
11, Stillage diluted 1:400
12, Stillage diluted 1:200
13, Stillege diluted 1:100
14, Stillage diluted 1: 50

Sfllit Plots:
HO, Control no nitrogen
N1, 60kg:H/ha
N2, 120 kg N/ha
N3, 180 kg/lT/na

• MEAN

STALK COOOTS/feft xHr»*

1R

135,3
130,6
135,9
134,9

'125,5

117,5
133,0
138,6
140,6

132,4

2R

140,5
137,3
139,7
142,4
146,2

127,9
139,7
147,9
149,5
141,2

3B

144.0
142,7
145.-3
145,4
150,1

132,3
146,7
151,2
151.6

145.5

AH

150,8
146,9
148,7
149,6
152,5

139,5
155.7
153,3
152,2
149,7

Mean

142,7
139,4
142,4
143.1
143.6

129,5
143,3
147.8
148,5
142,2

STAIK LENGTHS(m)

1R

2,78
2,66
2,80
2,67
2,60

2,55
2,69
2,92
2.84
2,70

2R

2,44
2,55
2,54
2,44
2,48

1,89
2,29
2,82
2,80

2,45

5H

2,50
2,35
2,40
2,32
2,54

1,83
2,24
2,70
2,75
2,38

4R

2,35
2,42
2,47
2,41
2,70

1,86
2,29
2,79
2,93

2,46

Mean

2,46
2,45
2,55
2,46
2,58

1,98
2,58
2,81
2,83

2,50
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J 6 1 0 / 1 i STILUGE TRIAL - 1R. 2R. 3R and 4R

T a b l e 6 ; StalfcJiOctging % Data

TREATMENTS

>
Ifein Plots:

10

11

12

13

14

Split Flo*ss

NO

N1 .

N2

N3

MEAN

LODGING %

1R

11

11

14

7
3

0

3

13

21

9

2R-

0

2

5

2

1

0

0

5

3

2

3R

0

'6

5

3

11

0

0

7

13

5

4R

0

19

31

29

59

5

11

34

60

27

Mean

3

10

14

10

19

1

4

15

24

11
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7610/1 : STILLACE TRIAL - 1R. 2R. tt and 43

7 : S t i l l age Data

TREATMENTS

11
1:400 Dilution

12
1.200 Dilution

13
1:100 Dilution

14
1: 50-Dilution

RATOON

1R
2R
3R
4R

MEAN

1R'
2R
5R
4R

MEAN

1R
2R

4R

MEAN

1R
2R
5R
4R

MEAN

MEAN
DILUTION

1:330
1:370
1:384
1:406

1:373

1:200
1*184
1:195
1:207

1:197

1:108
1: 99
1t 91
1i 98

1: 99

1: 54
1» 59
1s 54
1J 57

1: 56

STILLAGB
APPLIED
(nra) .

3,9
•1,6

1,6

2,5

6,4
4,2
3,-7
3,1

4,4 .

11,8
6,7
0,3
6,5

8,3

23,6
' 12,5

15,5
12,6

16,1

TOTAL
SOLIDS
(k^/ha)

1 553
1 315
1 553
1 414

i 458

2 459
2 429
3 140
2 779

2 702

4 695
4 938
6 487
5 670

5 448
9 669
9 555
12 561
11 265

10 763

POTASSI0M
AS K2O
(kg/ha)

229
183
212
207

208

3Q7
362
418
413
395

707
709
913
871

800

1 457
1 366
1 744
1 660

1 557

7610/1 : STILLAGE TRIAL - FOURTH RATOON

Table 8 : F o l i a r N96

STILLAGE
TREAMMTS

IOf Control no stillage
11, 1:400 Dilution
12, 1:200 Dilution
13, 1:100 Dilution
14, 1: 50 Dilution

MEAN

LEVELS OF N (kg/ha)

0

2,00
2,02
2,05
2,02
2,09

2,04

60

2,02
2,01
2,02
2,01
2,12

2,04

120

2,03
2,04
2,03
2,03
2,15

2,06

180

2,10
2,06
2,10
2,05
2,14

2,09

MEAN

2,04
2,03
2,05
2,03
2,12

2,05

Table 9 Foliar

STILLAGE
TREATMENTS

10, Control no stillage
11, 1 MOO Dilution
12, 1:200 Dilution
I?, 1:100 Dilution
14, 1: 50 Dilution

MEAN

LEVELS OF N (kg/ha)

0

0,95
1,01
1,02
1,05
1,19

1,04

60

0,93
0,96
1,03
1,01
1,27

1,04

120

0,91
1,03
1,11
1,12
1,39

1,11

180

0,94
1,16
1,08
1,19
1,32

1,14

MEAN

0,93
1,04
1,06
1,09
1,29

1,08
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7610/1 t STILL&GE T"T*T. - 1B, 2R. ?R and 4R

Table 10 i Soil An*Ty«l? fl
Soil Sample Depth 0-5Qcm

1

TREATMENTS

10
Control:
No fitillage

11
1:400
dilution

12
1:200
dilution

13
1:100
dilution

14
I 1: 50

A! dilution
^ •I

RATOON

P
1R
2R
3H
4R

9fcH P-4R

P .
1H
2R
3H
4R

$JH P-4R

p
1fi
2R
3R
w

°/<0U P-4R

P

m
2R
3R
4R

#CH P-4R

P
1fl
2R
3R
4R

&H P-4R

C0ND(mioro a/cm) |
Sat

Paste

270
180
208
168
242

-10,4

310
230
214
348
239

-22,9

275
210
175
243
247

-10,2

260
210
219
275
235

-9,6

310
235
265
394
269

-13,2

Sat J
Extract^

» I
219
188
185
316

+44,3 |

—
300
360
533
301

+0,3

..
315
203
334
289

-8,3

—
295
206
298 ,
245

-16,9

• —

338
365
481
314

-7,1

pH
(CaClp)

5,82
5,86
5,67
5,68
5,81

-0,2

6,13
6,41
6,31
6,23
6,17

+0,7

5,81
6,50
6,23
5,80
6,33

+9,0

5,55
5,65
5,85
5,94
6,46

M6,4

6,39
6,13
6,61
6,09
6,78

+6,1

K

0,54
0,39
0,33
0,21
0,23

-57,4
0,46
0,48
0,40
0,48
0,45

-2,2

0,55
0,58
0,46
0,61
0,49

-10,9

0,51
0,75
0,68
0,70
0,81

••58,8

0,45
0,79
1,03
0,80
1,22

+171,1

EXPHACTABLE

Ca

10,2
8,9
8*9

H,5

-3,9

12,3
12,7
12,8
14,7
13,0

+5,7

9,5
9,3
8,8

11,4
9,9

+4,2

9,0
8,4
7,9

10,9
9,7

+7,8

12,0
10,3
10,3
14,6
12,5

+4,2

{me %)

Mg

3,5
3,2
3,8
3,9
3,2

-8,6

3,1
2,6
3,4
2,9
2,9

-6,5

3,3
3,1
3,5
2t5
2,8

-15,2

3,5
3,4
3,5
3,8
3,4

-2,9

3,5
2,7
4,1
3,6
3,3

-5,7

CATIONS

Na

0,71
0,42
0,61
0,89
0,48

-32,4

0,72
0,39
0,76
0,68
0,64

-11 ,1

0,57
0,41
0,54
0,72
0,51

-10,5

0,59
0,49
0,54
0,79
0,68

+15,3

0,66
0,51
0,58
0.82
0,71

+7,6

Total

15,0
12,8
13,6
19.5
13,7
-8.7

16,6
16,2
17,4
18,8
17,0

+2,4

13,9
13,4
13,3
15,2
13,7

-1,4

13,6
13,0
12,6
16,2
14,6

+7,4

16,6
14,3
16,0
19,8
17,7
+6,6

1R-4R
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7610/1 ; STILLAOE TRIAL - 1Rf 2R1 3R and 4R

Table 11 ? Soil Analysis Data
Soil Sample Depth 5O-6Ocm

THEATMENTS

10
Control:
No atillage

11
1:400
dilution

12
1:200
dilution

13
1:100
dilution

14
1: 50

, dilution

RATOON

P
1R
2R
3R
4R

?&H P-4R

P
1R
2R
3R
4H

%CH P-4R

P
1R
2R

3R
4R

°/&K P-4R

P
1R
2R
3R
4R

p
1R
2R
3R
4R

$JH P-4R

C0ND(micro s/cm)

Sat
Paste

320
220
173
178
283

-11,6

335
245
259
408
292

-12,8

220
220
180
254
181

-17,7

295
230
195

"354
248

-15,9

305
300
297

. 424
293

-3,9

Sat*
Extract

219
220
189
326

+48,9

281
360
483
361

+28,5

290
214
364
316

+9;0

.303
155
388
250

-47,5

340
286
451
291

-14,4

pH
CaCl2)

6,31
6,14
5,78
5.97
5,85

-7,3

6,52
6,48
6,48
6,38
6,39

-2,0

5,84
6,30
6,30
5,69

'6,34
+8,6

5,79
5,95
5,89
6,34,
6,54

+13,0

6,32
6,44
6,64
6,26
6,95

+10,0

EXTRACTABiE CATIONS
(me#)

K

0,22
0,19
0,22
0,20
0,16

-27,3

0,23
0,21
0,24
0,25
0,26

+13,0

0,22
0,15
0,30
0,35
0,30

+36,4

0,24
0,26
0,35
0,49
0,41

+70,8

0,19
0,26
0,52
0,53
0,60

+215,8

Ca

15,6
10,6
9,3

16,2
• 1 1 , 8

-24,4

18,9
15,3
16,6
16,1
14,8

-21,7

8,7
12,0
9,9

10,1
10,8

+24,1

11,7
10,6
8,7

13,9
10,8

-7,7
1 < : , 1
14,6
10,8
16,1
14,8

-8.1,

Mg .
4,0
4,0
4,2
4,3
3,7

-7,5

4,2
3,8
3,9
3,9
3,6.

-14,3

3,4
3,2
3,7
3,4
3,2

-5,9

4,3
4,5
4,7
4,4
4,1

-4,7

4,1
3,1
4,5
4*5
3,6

-12,2

Ha

0,74
00,46
0,62
1,00
0,46

-37,8

0,78
0,49
0,69
0,77
0,63

-19,2

0,78
0,59
0,72
0,77
0,56

-28,2

0,92
0,61
0,59
0,82
0,69

-25,0

0,75
0,45
0,62
0,93
0,72

-4,0

Total

20,6
15,3
14,3
21,7
16,1

-21,8

24,1
19,8
21,4
21,0
19,3

-19,9

13,1
15,9
14,6
14,6
14,9

+13,7

17,2
16,0
14,3
19,6
16,0

-7,0

21,1
18,4
16,4
22,1
19,7

-6,6

- 4R



7610/1 STILUGE TRTAT. - 1R. 2R. 5R and 4R

Table 12 I Soil Analysis Data
' Soi l Sample Depth. 6ft-90cm

£0
Control:
No st i l lage

11
1:400
dilution

12
1:200
dilution

13
1:100
dilution

14
1? 50
dilution

RATOOM

P
1R
2R
JR
4H

?fcHP-4R

P
1R
2R
9R
4R

$CH P-4R

P
1R

. 2R

3R
4R

?&H P-4R

P
1R
2R
3R
4R

°j£& P-4H

P
1R
2R
3R
4H

$CH P-4R

C0ND(micro s/cm)

Sat
Paste

330
268
210
208
296

-10,3

385
245
279
413
313

-18,7

254
224
201
243
202

-20,5

298
259
231
3 6 6 •

237

-20,5

377
305
3J6
475
306

-18,8

Sat *
Extract

M

295
238

.263
337

+14,2

•B

255
305
511
309

+21,2

mm

251
194
249
277

+10,4

295
198
321
290

-1.7

—
348
304
510
312

-*0,3

pa
(caCl2)

6,28
6,01
6,13
6,24

• 6,08

-3,2

6,35
5.85
6,51
6,47
6,38

+0,5

5,96
4,69
6,45
5,77
6,39

+7,2

6,24
5,84
6,15
6,30
6,66

+6,7

6,66
6,51
6,73
6,47
6,87

+3,2

EJCCRACTABLE CATIONS
j

K

0,20
0,16
0,20
0,18
0,13

-35.0 '

0,24
0,20
0,22
0,23
0,26

+8,3

0,23
0,23
0,23
0,22
0,19

-17,5

0,21
0,21
0,27
0,33
0,29

.+38,1

0,25
0,23
0,41
0,39
0,49

+96,0

Ca

16,3
13,5
10,5
14,7
12,4

-23,9

17,8
15,7
17,5
15,5
15,7

-11,8

9,6
10,6
8,4
9,7

11,0

+14,6

13.3
12,9
11,1

11,1

-16,5

19,1
15,3
12,7
18,9
16,1

-15,7

mp%)
meTo/

Mg

4,9
4,1
4,8
3,8
4,4

-10,2

3,9
4,0
4,7
4,1
5,8

-2,6

4,3
3,5
4,6
3,2
3,5

-18,6

4,7
4,8
5,2
4,9
4,2

-10,6

4,7

" 4,9
4,6
3,9

-17,0

Na

0.87
0,42
0,65
0,85
0,56

-35.6

0,84
0,54
0,88
0,74
0,64

-23,8

0,91
.* 0,50

0,77
0,80
0,60

-34,1

0,84
0,66
0,62
0,79
0,67

-20,2

0,83
0,49

- 0,60
0,89
0,72

-13,3

Total

22,3
18,2
16,2
19,5
17,5

-21.5

22,8
20,4
23,3
20,6
20,4

-10,5

15,0
14,8
14,0
13,9
15,3
+2,0

19,1
18,6
17,2
24,5
16,3

-14,7

24,9
19,7
18,6
24,8
21,2

-14,9

= 1B-4R
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7610/1 STILLAGE TRIAL t FOURTH HATOON
3

Table 15 ; Smut whipa/ha x 10"

STILLAGE
TREATMENTS

10 control-no atillqg
11 1:400 dilution
12 1:200 dilution
13 1:100 dilution
14 1t 50 dilution

MEAN

LEVELS OP N (kg/ha)

0

» 5,10
2,74
3,10
3.53
3.96

3,6?

60

5,75
3,08
3.61
3.96
4,31

4,14

120

5,25
3,97
4,85
2,10
3,21

3,68

180

5,32
5,90
3.61
3,14
3,97

4,39

HEAN

5,35
3,92
3,79
3,18
3.86
4,02



SOUTH AFRICAN SUGAR INDUSTRY AGRONOMISTS1 ASSOCIATION

7610/1 STILLAGE TRIAL

Catalogue: 1426

"Object:" To measure the long term effects on the soil of irrigation
with distillery effluent at various dilutions, and to deter-
mine the nitrogenous fertiliser value of the applied
effluent.

Ohis crop: Fifth ratoon Age*: 11,8 months (25.6.06 to 10.6.87)

location: Hippo Valley Estates, Section 9, Field 10B.

Variety: NCO376 in 1,5m rows.

Pertilser; 1) Nitrogen : see treatments,
2) Phosphate : 100 kg P ^ / h a as single superphosphate

applied at 5 weeks.
3) Potash t 60 kg K2O/ha as muriate of potash, applied

at 5 weeks.

Rainfall: " 222,8nm Irrigation:- 1 542,0nm

m

Treatments: a) frfoole plot treatments were five rates of dilution
of distillery effluent (stillage):-
10 : Control, no stillage,
11 : Stillage diluted 1:400,
12 : Stillage diluted 1:200,
13 : Stillage diluted 1:100,
14 : Stillage diluted 1:50,

k) Split plot treatments consisted of four nitrogen
levels:-
NO : Control, no nitrogen,
N1 : 60 kg N/ha,
N2 i 120 kg N/ha,
N3 : 160 kg N/ha.
The nitrogen was applied as amnonium nitrate in two
dressings, half at 5 weeks and half at 10 weeks.

RESULTS
(a) Yield data:

Ihe cane yield, EBC% cane and ERC yield data for the first to the fifth
ratoon crops are shown in Tables 1, 2 and 3.
(i) Stillage treatments; In the fourth and fifth ratoon crops there

were significant7^=0,05) increases in cane and in ERC yields with
increasing concentrations of applied stillage and simultaneously
there was.a significant tendency towards depressed ERC% cane values
with increasing concentration of applied stillage.

(ii) Nitrogen treatments: Cane and ERC yield responses in the fifth ratoon
crcp, were similar to those obtained in previous crops. There were
highly significant (P=0,01) linear and quadratic responses of cane
and ERC yield to levels of applied nitrogen. Yields increased pro-
gressively from the lowest to the highest nitrogen treatment. KRC%
cane showed a significant (P=0,01) linear and quadratic response
to levels of applied nitrogen. Applications of 60 kg N/ha tended
to boost HJRC% tene values while those above 60 kg N/ha tended to do-
press them.

2/
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(iii) stillagg dilution x_ nitrogen interaction (Table 4): Responses were
similar in the fourth and titth ratooniH Significant interaction9
were recorded for cane and ERC yields. In Hie absence of npplicd
nitrogen there was an increase in both cane and ERC yield with in-
creasing concentration of applied stillage, but the effect was not
maintained at rates of applied nitrogen between 60 and 180 kg N/ha.
There wus a linear increase in cane yield with increasing levels
of applied nitrogen at each stillage treatment. Wiile there was
also a linear increase in ERC yield with increasing levels of applied
nitrogen in the control treatment receiving no stillage; the trend
was quadratic in the presence of stillage with no yield response
to the high (180 kg/ha) level of N.

b) Stalk data (Tables 5 and 6):
In all five ratoons, stalk populations increased progressively with in-
creasing applied nitrogen. In the fifth ratoon, the highest lodging
percentages were recorded in the treatments receiving 180 kg N/ha and
in the most concentrated stillage treatments.

c) Stillage data:
(i) Total solids:. (Figure 1) Total solids ranged from 3,5% to 7,9%

in the fifth ratoon.
(ii) Stillage irrigations: The trial received 21 stillage irrigations

out of a total of 28 irrigations in the fifth ratoon. The mean
dilution rate, amount of stillage, total solids and potassium applied
to each treatment in all crops to date aro sliown in Table 7.
The mean annual application oC potassium as K2O to date was about
1,6 t/ha in the highest stillage treatment, 14.
The total nitrogen application in the fifth ratoon was 408 kg H/)ia
in the 14 treatment.

d) Foliar analysis:
Foliar samples were taken from the trial at 14, 18, 22, 26, and 30 weeks
after the fourth ratoon harvest. Foliar N and foliar K at 22 weeks ex-
pressed as a percentage of dry matter are presented in Tables 6 and 9
respectively,
(i) Foi.iar_N3: The foliar N% values were all above the Ktvcmber thrcslwld

level of 1,60%. The values ranged from 1,98% to 2,19%.
(ii) Foliar K%: Values were above the critical level of 1,05% in all

treatments in the fifth ratoon,

e ) Soil analysis:
Analytical data frcm soil samples taken after each of the crops to date
are shown in Tables 10, 11 and 12.
(i) Soil sanple depth 0 to 30cm: The 1M anmonium acetate extractable

potassium In the control plots has declined 27,8% from tlie plant
to the fifth ratoon harvest. All trdatments receiving stillage have
shown gains in extractable K over the same period with the largest
increases of 119,6% and 197,8 * being recorded in the 1:100 arri 1:50
stillage dilutions respectively.

(ii) Soil s«.-ple depth 30 to 60qn; All treabnents showed gains in ex-
trajtacle K over the period first to fifth ratoon. However, the
largest increases of 229,2% and 373,7% were recorded in tlie 1:100
and 1:i>0 Gtillage dilutions respectively,

(iii) &?il sp.Tple depth 60 to 90cm: Extractable K data trends were similar
to those in the 30 to 60om depth. The largest gains of 190,5% and
152,0£, ever the period first to fifth ratoon, were rocortbri in th»
1:100 and in the 1:50 stillage treatments respectively.

3/
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f) • Smut infection levels:
roguing was conducted in the fifth ratoon at 8, 14, 21, 25, and

30 weeks after the fourth ratoon harvest. Sniut whip data are presented,
in Table 13.
The beneficial effect of stillage application was not as pronounced as
in previous crops, but there was still evidence of smut suppression in
the stillage treatments.

DISCUSSION
There was a significant (P=0,05) increase in cane yield with increasing stillage
application in both the fourth and fifth ratoon crops in plots receiving
no applied nitrogen showing that stillage can compensate to some extent for
lack of nitrogen.
The cane yield in the absence of applied nitrogen increased frcrn 44,70 t/ha
in the 10 treatment to 87,14 t/ha in the 14 treatment, in the fifth ratoon;
while in the absence of applied stillage it rose from 44,78 t/lia in the zero
N treatment to 84,29 t/ha in the 60 kg N/ha treatment. Thus in this crop
- as in the fourth ratoon - the highest stillage application rate provided
a benefit equivalent to about 60 kg N/ha.
In the 0 to 30an and the 30 to 60cm profiles, extractable K levels increased
with increasing concentrations of applied stillage in tJie fifth ratoon.
Except for the 1:200 dilution, the same trend was maintained in the 60 to
90cm depth. It will be interesting to see whether this trend is maintained
in the long term. However, it appears that present extractable K levels
are not high enough to cause adverse effects on either the soil or on yields.

EM/Sept'87
lc



' 7610/1 STILLAGE TOIAL - 1R to 5R

TABI£ 1 : Cane Yield data

| CANE YIELD (t/ha)
TREATMENTS p

Main Plots:
10 - Control, no stillage
11 - Stillage diluted 1:400
12 - Stillage diluted 1;200
13 - Stillage diluted 1:100
14 - Stillage diluted 1: 50

Significance

LSD P « 0,05
P = 0,01

S.E. single plot ±
S.E. treatment mean ±
C.V.%

Split Plots:
NO - Control,-no nitrogen
Nl - 60 kg N/ha
N2 - 120 kg N/ha
N3 - 180 kg N/ha

linear effect
Quadratic effect
Cubic effect

LSD P = 0,05
P = 0,01

S.E. single plot ±
S.E. treatment mean t
C.V.I

Interactions

Trial mean
•i . , , , •

1R

148,69
137,84
149,28
146,92
131,49

N.S.

-

26,37
6,59
18,46

110,88
143,08
158,66
158,75
***
*4*

N.S.

8,78
11,72

13,78
3,08
9,65

IN**
IN1**

142,84

2R

121,91
113,91
123,59
125,03
134,10

N.S.

16,75
4,19
13,54

78,91
111,92
149,93
156,06

***
***
*

11,27
15,05

17,69
3,06
14,20

IN1*

123,71

3R

113,48
113,28
116,06
117,10
127,98

N.S.

14,40
3,60
12,24

70,39
108,78
142,75
140,40

it is A

***

N.S.

10,02
13,38

15r73
3,52
13,38

* •

117,58

4R

114,04
116,31
119,18
124,22
142,00

*

15,65

20,3)
5,08
16,49

74,97
119,22
144,21
155,21

***
N.S,

6,00
9,09

10,67
2,39
8,67

jfgt ***

l -

123,15
*

5U

91,13
95,02
101,83
101,53
115,85

*

12,59

16,34
4,08
16,16

61,50
92,17
118,17
132,35

* ; V *
***

N.S.

6,55
8,73

10,27
2,30
10,1G

IN1*

101,07

Mean

117,85
115,27
121,99
122,96
130,20

-

79,33
114-r 03
142,74
150,15

- •

—

121,67
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7610/1/5R - 1R to 5R

TABLE 2 : ERC% cane Data

TREATMENTS

Main Plots:
10 - Control, no stillage
11 - Stillage diluted 1:400
12 - Stillage diluted 1:200
13 - Stillage diluted 1:100
14 - Stillage diluted 1: 50

Significance

LSD P = 0,05
P = 0,01

S.E. single plot ±
S.E. treatment mean ±
C.V.%
Split Plots':
NO - Control, no nitrogen
N1 - 60 kg N/ha
N2 - 120 kg N/ha
N3 - 180 kg N/ha
Linear effect
Quadratic effect
Cubic effect
I£D P = 0,05

P = 0,01
S.E. single plot t
S.E. treatment mean ±
C.V.%

Interactions

Trial mean

ERC% CANE

1R

12,47
12,42
12,69
13,09
13,44

N.S.

1,26
0,31
9,79

13,67
12,89
12,40
12,33

N.S.
N.S.
0,58
0,77
0,91
0,20
7,08

IN1*

12,82

2R i

12,77
12,81
12,65
12,63
12,57

N.S.
* •

0,95
0,24
7,52

13,10
12,96
12,57
12,12

I ***
N.S.
N.S.
0,38
0,50
0,5$
0,13
4,67

—

12,69

3R j AR

13,14
13,25
13,08
12,98
13,00

N.S.

-

0,64
0,16

13,10
13,42
13,04
12,81

*
N.S.
0,33

0,52
0,12
3,99

-

13,09

13,05
13,00
12,05
12,80
12,34

*

0,49

0,64
0,16
4,97

12,63
13,08
12,76
12,87
N.S.
N.S.
*

0,36

0,57
0,13
4,44

-

12,04

5R

13,60
13,30
13,25
12,90
11,08

*

1,00

1,40
0,35
10,79

13,23
13,40
13,17
12,20
***
**
N.S.

f 0/54
0,71
0,84
0,19
6,49

-

13,00

Mean

13,01
12,97
12,90
12,91
12,65

-

-

13,15
13,15
12,79
12,47

-

:

i

12,09



7610/1/5R - 1R to 5R

TABLE 3 : ERC Yield Data

- 6 -

TREATMEWrS

Main Plots:
10 - Control, no stillage
11 - Stillage diluted 1:400
12 - Stillage diluted 1:200
13 - Stillage diluted 1:100
14 - Stillage diluted 1: 50

Significance

LSD P = 0,05
P » 0,01

S.E. single plot ±
S.E. treatment mean ±
C.V.%

Split Plots:
NO - Control, no nitrogen
N1 - 60 kg N/ha
N2 - 120 kg N/ha
N3 - 180 kg N/ha

Linear effect
Quadratic effect
Cubic effect
LSD P = 0,05

P = 0,01

S.E. single plot ±
S.E. treatment mean t
c.v.%
Interactions

Trial mean

1R

18,
16,
18,
19,
17,

N.

3
0
20

15
18
19
19

40
96
85
14
60

S.

80
95
91

17
34
64
,62

***
**
N.S.
1
2

2
0
14

,62
,77

,55
,57
,02

IN1*

18,19

2R

15,
14,
15,
15,
16,

N.

2,
0,
13,

10
14
18
18

ERC

48
42
47
70
78

S,

13 153
65

29
47

70
•i,-.': •';

* * *

N.S.

1
2

2
0
15

,49
,00

,35
,52
,48

IN'*

15,57

YIELC

3R

14,
14,
15,
15,
16,

N.

1,

o,
11,

9
14
Id
19

83
90
12
21
59

S.

79
45
63

22
57
59
00

•/rrtft

***

N.S.

1
1
2
0
13

15

31
,76
,06
,46
,43

,35

) (t/ha)

4R

14,
15,
15,
16,
17,

*

1,

2,
0,
13,

9

13

86
19
31
02
49

69

20
55
93

36
43

93
i: A >V

***

N.S.
0
1

1
0
7

IN

15

80
07

26
,20
,99
» f t * *

,77

5R

12,
12,
13,
13,
13,

N.

1,

o,
12,

7,
12
15
16

38
54
28
03
57

S.

60
40
35

99
26
53
07

***
***
N.S.
0
1
93
,24

1,46
0,33
11,25

i IN>**

,96

I-tean

15 19
14*02
15,61
15,82
16,41
-

-

-

10,41
15,01
18,19
10,66

-

* " • " " ' • " "

t "

! 15,57
r



7610/1 STIIXA6E TRIAL * FIFTH RA1O0N
Table 4 : Interaction Table

TREATMENTS

10 - Control, no stillage
11 - Stillage diluted 1:400
12 - Stillage diluted 1:200
13 - Stillage diluted 1:100
14 - Stillage diluted 1: 50

MEAN

Significant Interact ion
LSD P= 0,05

P =0,01

CANE YIELD ( t /ha)

LEVKLS Cffi1 NTlHOGfeN (togiyha)

0

44,78
51,91
58,01
65,68
87,14

61,50

60

84,29
82,42
87,56
91,28

115,32

92,17

120 I 180

111,47
117,06
124,92
116,04
121,88

118,27

j 124,00
! 128,70
!136,83

133,14
139,07

132,35

MEAN

91,13
95,02

101,83
101,53
115,85
101,07 j

IN'*
14,62

j ESC YIELD (t /ha)

IBEISCFlffiECGBi O ^ 0 B )
0 .

6,08
6,96
8,07
8,69

10,14
7,99

60

11,59
11,46
12,05
12,52
13,66

12,26

120

12,45
15,91
16,55
14,72
15,04
15,53

180

16,42
15,82
16,46
16,20
15,44

16,07

MEAN

12,38
12,54
13,28
13,03
13,57

12,96
IN1**
2,08
2,77

Table 5 : Stalk Data

10 - Control, no s t i l lage ,
X) - Stallage diluted 1:400
12 - St i l lage diluted 1:200
13 - St i l lage diluted 1:100
14 - St i l lage diluted 1: 50

SDlit Plots:
NO - Control, no nitrogen
Ml - 60 kg ^/ha
N2 - 120 Kg N/ha
tJ3 - 180 kg N/ha

j MEAN I

1R

135,3
130,6
135,9
134,9
125,5

117,5
133,0
128,6
140,6

132,4

STAIX QOUNIS/ha x
2R

140,5'
137,3
139,7
142,4
146,2

127,9
139,7
147,9
149,5

141,2

3R

144,0
142,7
145,3
145,4
150,1

132,3
146,7
151,2
151,6

745,5

4R

150,8
746,9
148,7
149,6
152,5

139,5
153,7
153,3
152,2

149,7

io-J

5R

153,1
152,1
155,6
158,5
157,3

145,6
158,3
158,4
158,9

.155,3)

MEAN

144,7
141,9
145,0
146,2
146,3

132,6]
146,31
149,9]
150,6,
144,3;

1R

2,78
2,66
2,80
2,57
2,60

2,35
2,69
2,92
2,84

2,70

STALK UN
2R

2,44
2,35
2,54
2,44
2,48

1,89
2,29
2,82
2,80

2,45

! 3R

2,30
2,35
2,40
2,32
2,54

1,83
2,24
2,70
2,75

2,38

3THS (m)
4R

2,33
2,42
2,47
2,41
2,70

1,86
2,29
2,79
2,93

2,46

5R

2,06
2,20
2,25
2,13
2,32

1,93
2,09
2,42
2,39

2,21

MEAN

2,38
2,40
2,49
2,39
2,53

1,97
2,32
2,73
2,74

2,44



7610/1 : STILLAGE TRIAL - 1R to 5R

Table 6 : Stalk Lodging % Data

TREATMENTS

Main Plots

10

11

12

13

14

Split Plots

NO
N1

N2

N3

Mean

1R

11

11

14

7

3

0

3

13

21

9

LODGING %

2R

0

2

5

2

1

0

0

5

3

2

3R

0

6

5

3

11

0

0

7

13

5

4R

0

19

31

29

59

5

11

34

60

27

5R

0

3

2

3

1G

3

1

1

15

5

Mean

2

8

11

9

18

2

3

12

22

10
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7610/1 STIU/6E TKIAL - 1R to 5R

Table 7 : Stillage Data

TREATMENTS

11
1:400 dilution

12
1:200 dilution

13
1:100 dilution

14
1: 50 dilution

i

RATOON

1R
2R
3R
4R
5R

MEAN

1R
2R
3R
4R
5R

MEAN

1R
2R
3R
4R
5R

MEAN

1R
2R
3R

' 4R
5R

MEAN

MFAN
DILUTION

1:330
1:370
1:384
1:406
1:336

1:365

1;200
1:184
1:195
1:207
1:179

1:193

It 108
1: 99
1: 91
1: 98

j h 90
1: 97

1: 5 4 •
1: 59
1: 54
1: 57
1: 49

It 55

STILI^GE
APPLIED

(ntn)

3,9
- 1,6

1,9
1,6
3,1

2,4

6,4
4,2
3,7
3,1
6,3

4,7

11,8
6,7
8,3
6,5
12,5
9,2
23,6
12,5
15,5
12,6
24,9

! 17,8

TOTAL
SOLIDS
(kg/ha)

1 553
1 313
1 553
1 414
1 747

1 516

2 459
2 429
3 140
2 779
3 311

2 824

4 695
4 938
6 487
5 670
.6 492
5 656

9 669
9 555
12 561
11 265
13 794

11 369

FOTASSIUM '
AS K2O
(kg/ha)

229
183
212
207
250

216

307
362
418
413
491

414

707
709
913
871
997
839

1 457
1 366
1 744
1 660
1 962

1 630

NITOX5EU
AS N
(kg/hn)
-
-
-
-
"49

49

—
-
-
-
102

102
—
-

_

230

—

400

4on
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7610/1 STILLAGE TRIAL - FIFTH RATOON

Table 8 : Foliar N%

STILLAGE TREATMENTS

10 - Control, no stillage
11-1:400 dilution
12 - 1 i200 dilution
13-1:100 dilution
14 - 1: 50 dilution

MEAN

LEVELS OF N(kgN/ha)
0

1,98
2,06
2,11
2,13
2,06

2,07

60

1,99
2,14
2,09
2,18
2,07

2,09

120

1,99
2,08
2, 19
2,13
2,10

2,10

100

2,02
2,13
2,10
2,17
2,12

2,11

MEAN

2,00
2,10
2,12
2,15
2,09

2,09

Table .9 i Foliar K%

STILLAGE TREATMENTS

10 - Control, no stillage
It - 1:400-dilution
12 - 1:200 dilution
13 - 1:100 dilution
1 4 - 1 : 50 dilution

MEAN

LEVELS OF N<kgH/na)

0

1,16
1,21
1,22
1,34
1,36

1,26

60

1,18
1,30
1,16
1,31
1,49

1,29

120

1,26
1,22
1.27
1,43
1,47

.1,33

100

1,20
1,29
1,27
1,44
1,42

1,32

HEM1

1,20
1,25
1,23
1,30
1,43

1,30
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7610/1 : SmtUG

CfcJ l̂ ia 1O • O^i 1

10
OntrbL :
fostiila^

11
1:400

J2
1:200
rlilit-im

D
1:100
dilut im

•

14
U 50

* KH = 1H-5R

E TIUAL IR to5R

Analysis feta

IVflDCN

p
IR

2K
4R
3R

tCHP-3?

P
IR
2R
3R

31

SCHP-5R

P
1R
2*
3R
4R
5*

P
m
2R

4R
5R

r

i P

| 2R

%aip-3t

ONXmic

sat.
ftStfi

270
180
208
168
242
245

- 9 , 3

310
230
214
343
239
225

-27,1

275
210
175
243
247
265

- 3 , 6

250
210
219
275
235
238

- 8 , 5

310
235
265
394
259
302

- 2 , 6

Sail Sarple Depth 0 - 3 0

Sat, i
Extaxt* ;

219
188
185
316
336

+76,3

300
330
533
301
316

+15,3 ^

315
203
334
299
452

+43,5

295
206
298
245
330

+28,8

339
3S5
431
314
454

+37,3

2

5,82
5,86
5,67
5,68
5,81
5,94

+ 2,1
6,13
6,41
6,31
6,23
C..17
6,21

+ 1 T

5,01
6,50
6,23
5,80
6,33
6,35

+ 9,3

5,55
5,65
5,65
5,94

6,46
6,30

+13,5

I 6,39
6,13
6,61
6,09
6,78
6,00

i +6,4

K

0,54
0,39
0,33
0,21
0,23
0,39

-27,3

0,«5
0,43
0,40

0 -*5
0^65

+43,5

G,SJ
0,58

o!si
0,49
0,75

+36,4

0,51
0,75
0,68
0,70
0,81
1,12

+119,6

0,45
0,79
1,03
0,00
1,22

+157,8

BOW

Ci-

IO, 2
8,8
8,9

14,5
9,8
8,5

-16,7

12,3
12,7
12,8
14,7
13,0 .
9,9

-19,5

9,5
9,3
8,0

11,4
9,9
8,5

-10,5

9,0 .
8,4
7,9

10,9
9,7
8,6

- 4 , 4

12,0
10,3 '
10,3
14,6
12,5
11,4

- 5 , 0

(m.e. %}

M3

3,5
3,2
3,8
3,9
3,2
3,4

- 2 , 9

2^6
3,4
2,9
23
3,2

+ 3,2

3,3
3,1
3,5
2,5
2,0
3,2

- 3 , 0

3,5
3,4
3,5
3,0
3,4
3,6

+ 2,9

3,5
2,7
4,1
3,6
3,3
3,9

+11,4

Mi j ' J t ^ l

0,71
0,42
0,61
0,85
0,49
0,63

-11,3

0,72
0,39
0,76
0,63
0,64
0,55

-23,6

0,57
0,41
0,51
0,72
0,51
0,G0

15,0

IV?
12,9

-14,0

17,'i
10,0
17,0
14,3

-13,9

13,4
13,3

IV
13,1

+19,3 j - S,8

0,59
0,49
0,3i
0,79
0f<-3
0,71

nfi
• 1.3,0

12,6
16,2
Mfi.
1-1,0

+20,3 + 2,3

0,65
0,51
0,5ft
0,02
0,71
0,C0

- 9 , 1

! 1C,G

16^0

17,7
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7610/1 r smua: w&i* IR to SR

T&bla 1} : Sail analysis D&a

£*pLeCer*h 30-60 cm

1

w

10
Ctnbnl :
tostUJage

11
1:400
fli l i l t Jen

12
1:200
dUuticn v

n
1:100
^ili*"vn

14
1: 50
rHiiiHff)

\

P
1R
a*
3R
4R
3*

KHP-3*
P

m
2R
3*
4R
31

%CHP-3*

P
1R
2R
3*
4R
5R

%CHP-5R

P
1R

as
31
4R
5R

%CHP-3l
P

\R
2R
3R
4R
9*

1 KHP-31

CTNXmia

Sit.

320
220
173
178 ,
283
261

-18,4

335
245
259
408
292
271

-19,1
220
230
180
254
181
267

+21,4

290
230
195
354
248
271

- 6 , 6
305
300
297
424
293
326

+ 6,9

Sat,

—
219
220
189
326
307

+40,2
• -

281
360
483
361
282

+ 0,4
—

290
214
364
316
360

+24,1

-
303
155
388
250
326

+ 7,6
—

340
286
451
291
388

+14,1

(G£L2>

6,31
6,14
5,78
5,97
5,85
6,19

- 1 , 9

6,52
6,48
6,48
6,38
6,39
6,46

- 0 , 9
5,84
6,30
6,30
5,69
6,34
6,45

+10,4.

5,79
5,95
5,89
6,34
6,54
6,50

+12,3
6,32
6,44
6,64
6,25
6,95
6,86

+ 8,5

K

0,22
0,19
0,22
0,20
0,16
0,28

+27,3

0,23
0,21
0,24
0,25
0,26
0,40

+73,9
0,22
0,15
0,30
Or35
0,30
0,43

+95,5

0,24
0,26
0,35
0,49
0,41
0,79

+229,2
0,19
0,26
0-52
0,53
0,60
0,90

+373,7

BORN

Ga

15,6
10,6
9,3

16,2
11,8
10,3

-34,0

18,9
15,3
16,6

. 1 6 , 1 •
14,8
11,4

-39,7
8,7

12,0
9,9

10,1.
10,8
9,1

+ 4,5

11,7
10,6
8,7

13,9
10,8
10,6

- 9 , 4
16,1
14,6
10.8
Jo* I

14,8
12,9

-19,9

3MIE axms
(me, %)

4,0
4,0
4,2
4,3
3,7
4,0
0,0

4,2
3,8
3,9
3,9
3,6
3,7

-11,9
3,4
3,2

1 3,7
3,4
3,2
3,6

+ 5,5

4,3
4,5
4,7
4,4
4,1
4,2

- 2 , 3
4,1
3,1
4.5
4,5
3,6
3,9

- 4 , 9

0,74
0,<16
0,62
1,00
0,46
0,61

-17,6

0,78
0,49
0,69
0,77
0,63
0,65

-16,7
0,70
0,59
0,72
0,77
0,56
0,60

0,92
0f61
0,59
0,02
0,69
0f73

-20,7
0,75
0,45
0 62
0,93
0,72
0,50

Tfcfcal.

20,6
15,3
M,3
21,7
16,1
15,2

-26,2

24,1
19,0
21,4
21,0
19,3
16,2

-32,B

13,1
15,9
14,6
14,6
14,9
13,8

+ 5,3

17,2

14,3
19,6
16,0
16,3

-v
21,1
10,4
Ifi A
22,1
19,7
18,5

-12,3

* KH « UHR
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7610/1 ] TRIM, 1R to 5R

12 : Sbil fralysis E&ta

S a l Snpite Depth 60 - 90 an

TFEHMNIS
'

10 •
Ctnfcrd:
ND s H H a c p

11
1:400

12
-1:200

B
1:100

14
1: 50

RfflOCN

P
1R
2R
3R
4R
5R

KHP-S*
P

. 1R
2R
3R
4R
31

%CHP-3l
P

TR
2R
3R
4R.
3R

%CHP-5R
P

1R
2R
3R
4R
5R

?CHP-9R
. P
1R
21
3R
4R
5*.

SCHP-3*

2OND ( m i c r o S / a n )
Sat,

Ifeste

330
268
210
206
296
259

-21,5
385
245
279
413
313
277

-28,1
254
224
201
243
202
299

+17,7
298
259
231
366
237
336

+12,8
377
305
316
475
306
363

- 3 / 7

Sat.
Extract*

295
238
263
337
284

- 3 , 7

255
305
511
309
312

+22,4

251
194
249
277
371 •

+47,8

295
196
321
290
342

+15,9

348
304
510
312
404

+16,1

cH

6,28
6,01
6,13
6,24
6,08
6,24

- 0 , 6
6,35
5,85
6,51
6,47
6,38
6,39

+ 0,6
5,96
4,69
6,45
5,77
6,39
6,25

+ 4,9
6,24
5,84
6,15
6,30
6,66
6,50

+ 4,2
'6,66
6,51 .
6,73
6,47
6,87
6,75

+ 1,4

K

0,20
0,16
0,20
0,18
0,13
0,27

+35,0
0,24
0,20
0,22
0,23
0,26
0,35

+45,8
0,23
0,23
0,23
0,22
0,19
0,33

+43,5
0,21
0,21
0,27
0,33
0,29
0,61

+190,5
O(25
0,23
0,41
0,39
0,49
0,63

+152,0

DOT*

ca
16,3
13,5
10,5
14,7
12,4
9,3

-^52,9
17,8
15,7
17,5
15,5
15,7
12,1

-32,0
9,6

10,6
8,4
9,7

11,0
9.0

- 6 , 3
13,3
12,9

18*5
11.1
11,6

-12,8

19,1
15,3
12,7
18,9
16,1
13,6

-28,8

(nue. %)

Mg

4,9
4,1
4,8
3,8
4,4
4,2

-14,3
3,9
4,0
4,7
4,1
3,8
4,1

+ 5f1
4,3
3,5
4,6
3,2
3,5
4,1

- 4 , 7
4,7
4,8
5,2
4,9
4,2

-4,3

- 8 , 5
4,7
3.7

Afi
3,9
4,2

-10,6

HOC

to '
0,87
0,42
0,65
0,05
0,56
0,59

-32,2
0,84
0,54
0,88
0,74
0,64
0,62

-26f2
0,91
0,50
0,77
0,80
0,60
0,79

-13,2
0,84
0,66
0,62
0,79
0,57
0,73

-13,1
0,83
0,49
0,60
0,09
0,72
0,60

-77,7

22,3
18,2
1G,2
19,5
17,5
14,4

-35,4

20^4
23,3
20,6
20,4
17,2

-24,6
15,0
11,0 i
M,0
13,0
15,3
14f2

- 5 , 3

IO'G
17,2
24,5
16,3
17,2

- 9 , 9
24,9
19,7
1S,6
23,0
21,2

! 19,0

LZ2 3 '7
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7610/1 STILLAGE TOIAL i FIFTTl RATOON

Table 13 : Smut whips/ha x10"_'

SnilAGE TREATMENTS

10 - Control, no stillage
11 - 1:400 dilution
12 - 1:200 dilution
13 - 1:100 dilution
14 - 1: 50 dilution

MEAN

LEVELS OF N (kg N/ha)

0

3,89
1,33
1,18
1,40
3,06

2,17

60

1,68
1,72
1,86
1,07
1,68

1,60

120

2,00
1,36
2,31
1,46
1,21

1,67

180

2,43
2,03
1,18
1,99
1,46

1,02

MEAN

2,50
1,61
1,63
1,48
1,05

1,82
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Cat~:

SOUTH AFRICAN SUGAR INDUSTRY AGRONOMISTS I ASSOCIATION

7610/1 STILLAGE TRIAL
1426

Object: To measure the long term effects on the soil of irrigation
with distillery effluent at various dilutions and to determine
the nitrogenous fertiliser value of the applied effluent.

Hippo Valley E~tates, Section 9, Field 106.

This crop:

,Location:

Sixth ratoon , Age: 12,2 months (18.6.07 to 23.6.88)

Variety/Spacing:

Fertiliser:

.'

Treatments:

NCoJ76 in 1,5m rows~

(1) Nitrogen: see treatments~

(2) Phosphate : 100 kg. 'P29S/ha as single superphosphate
applied at 5 weeks, ,

(l) Potash : 60 ~g. KZO/ha as muriate of potB~l applied at
5 weeks.

(a) Whole plot treatments were five rates of dilution of distillery
effluent (stillage):
10:Co~trol, no stillage
I1:Stillage diluted 1:400

- 12:Stillage diluted 1:200
IJ:Stillage diluted 1:100

"I4:5tillage diluted 1:50
(b) Split plot treat~ents consisted of four nitrogen levels:

NO:Control, no nitrogen
N1 :60 kg N/ha .
N2:120 kg N/ha
NJ:180 kg N/ha
The nitrogen was applied as ammonium nitrate in two .dressing$,
half at 5 weeks and half at 10 weeks •

.
!

. Rainfall:

RESULTS
as

507,7mm Irrigation: 1 359,0~~

(8) Yield data: The cane yield; ERC% cane, ERF~ cane, ERC yield and ERr
yiefd'uata ror the first to the sixth ratoon crops are shown in
Tables 1, to'S.
(1) St i 118ge: In the sixth ratoon there were highly significant (P;O, .01)
increases In cane yield, ERe yield, and ERt yield, with increasing levels of
applied stillage end corresponding depressions (P=O,05) in (R~ and ERC~ cane
values. . \ '
(ii) Nitrogen treatments: As in previous crops, highly significant (P=O. 01)
quadratlc responses in cane, ERe and ERr yields were obtained in the sixth
ratoon.There were also highly significant (P;O, 01) negative linear ERC~ cane
and ERF% cane responses to nitrogen values dropping with increasing levels
of applied nitrogen. ' ,
(iii) Stillage dilution x nitrogen interaction (Tables 6 and 7): Cane,' ERe
snd ERF yield interactions were similar in the fourth, fifth and sixth ratoons.
ror applied nitrogen level~ of up to 60 kg N/ha, there were in~reases in cano,
ERC and ERr yields with increasing concentration of applied stillage but this
effect wBsnot obtai~ad at rates of applied nitrogen exceeding 60 kg N/ha.
There was a linear increase in cane yield with increasing levels of applied

. nitrogen at each stillage treatment. There were progressive increases in ERC
yield and ERr yield with increasing levels of applied nitrogen in most stillage

2/.... ', ....
",
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treatments; except Ions being the 1:50 s·.iliage di Iht ion (for both ERe and
ERFyield~) and the 1:200 stillage dil~t\on (for ERe yi~ld only),

·Significant stillage ~ nitrogen interactions were also obtained with ERC% cane.
fof·nitrogenapplications up to 60 kg N/ha, lower [Rero cane values were recorded
with increasing stillage concentrations. This trend was not as marked at 120 kg
N/ha and was not expressed at 180 kg N/ha. In the con~rol and in the 1:400
stillage treatments there were tendencies towards depressed ERC% cane values
with increasing levels of applied nitrogen. This effect was mote marked in
the 1:200 and 1:100 stillnge treatments but the trend was reversed in the 1:50
stillage treatment.

'(b) stalk data (Tables 8, 9, and 10): In the sixth ratoon, stalk populations were
slightly depressed' in the absence of nitrogen and they increased slightly with
increasing stillage concentration up to the 1:100 stillage treatment. Stalk

I lengths increased with both incr~Bsing nitrogen applications and increasing
stillage concentration.

As inpreviou9 ratoons,· high lodging %was generally associated with high
.nit roqen applications. '

(c) flowering Tables 11 and 12): Climatic conditions were more ideal for flowering
in the sixth ratoon than in all previous ratoons and as a result estimated
flowering percentages were very much higher. There were no significant r.
flowering differences between irrigation treatments. However, there were
significant linear (P=0,01) and quadratic (P:O, ·01) flowering responses to
nitrogen treatments.

e,

There was also a significant stillage x nitrogen interaction: thus at 1evela
of applied nitrogen of zero and of 60 kg N/ha, flowering increased with in-

: creasing concentration of stillage·while at 180 kg N/ha flowering decreased,
with increasing stillage concentration. The lowest flowering fates were re- .
corded in the treatment combinations 0 kg N/ha plus no stillage and also in
the °kg N/ha plus 1:400 stillage dilution. The highest flowering fates were
recorded in the plots receiving 180 kg N/ha plus .no stillage •.

(d) Stillage data:
(i) Total solids (Figura 1): Total solids ranged from 4,31% to 12J74~ in the
sixth ratoon. '
(ii) Stillage irrigations: The trial received 19 stillage irrigations out
of a total of 24 irrigations in the sixth ratoon. The mean dilution rate,
amount of stillag~, total solids and potassium applied in all crops to date
are shown in Table 13. The mean annual application of potassium Ba K20to
date was 1,6 t/ha in the highest stillage treatment, 14. The total nitrogen
application in the sixth ratoon was 458 kg N/ha in the ~4 treatment.

(e) foliar anal~~: : toliar samples were taken from the trial at 14, 18, 22, 26
and 30 weeks after the fifth ratoon harvest. foliar N and foliar K at 22 weekt!S
expressed as a percentage of dry matter are present~d in Tables 14 to 17.
(i) foliar N%: In the sixth ratoon foliar N% values were all above the NoveM~t

threshold level of 1,60%. The values ranges from 2, 14~o to 2,19%. Mean raUar
N values for the trial have increased with every crop from the second to tht
sixth ratoon. . .
(ii) Foliar K%~ r~ean foliar K values for all plots which received no still~ge

and also those Nhich received 1:400 stillage but no nitrogen, were below the
critical level of 1,05% in the sixth ratoon. '

"en Soil ana.lys.isr Analytical data from soil samples taken after each of the crops
harvested to date are shown in Tables 16 to 23.
(i) .Soil sample 'depth 0 to 30 em: Very highly significant (';0,01) incesses

. in.exchangeable :j( and in satura[~d paste and saturated extract conductivitiee
were ·obtained with increasing.st'1118ge concentrations. Similar significant
trends were also 'obtained with soil pH (P=O,OS) and exchangeable Na. All
treatments which ·received stilla]c ShOW8d gains in exchangeable K and Na ave~

the period P to c::r. with the Larcjeat ~o gain of +264,4~o being recorded in the

3/ .
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most concentrated stillage treatment 14. E~C€9t for the 1:100 stillage dilution t

slight losses in total cation (K+Ca+Mg+Na) levl.ls occurred over the same period.
Saturated extract conductivities increased sigr.·.ficantly (P=O, 01) with increasing
applied N levels but the opposite trend was obtained with eXchangeable K (P=Ot05).
(ii) §bil sample depth 30 to 60 cm: Highly sigrlificant increases in conductivity
(P=0,01), exchangeable K (P=O, 01) and exchangeable Na (P=0,01) occurred with
increasing concentration of applied stillage. Trends were similar to thoae
obtained in the 0 to 30 cm depth. All treatments s~owed gains in exchangeable
K and Na over the period P to 6R with the· highest %1< gain (+457,~%) being .
obtained in the 1:50 stillage dilution treatment. .-

There were no significant differences-between N treatments.
(iii) Soil sample d~pth 60 to 90 cm: 'There were highly significant (P=O,01)
increases in saturated paste and saturated extract conductivities and in ex­
changeable K and Nalevels with increasing concentration of applied· stillage.
Exchangeable K and Na trends were similar to those obtained in the 0-30 and
30-60 cm'depths. The highest %K gain of +224,0% occurred in the 1:50 stillage
treatment. ·AII treatments ranging from the zero stillage to the 1:50 dilution
rate showed losses in total cation concentration over the period P to 6R.
This also occurred in the 30 to 60 cm depth. Ther~ were no significant differences
associated with nitrogen treatments.

(9) .Smut infection levels: Smut roguing was conducted, in the sixth ratoon at 9,
14, 19, 23, 28, 33 and 36 weeks after the fifth ratoon harvest. Smut whip
data are presented in Table 24. The beneficial effect of stillage in suppressing
smut incidence was more pronounced in plots receiving relatively high Nappli.
cations of 120 kg N/ha and 180 kg N/ha than in those which received .uP to 60 kg
N/ha.

DISCUSSION
Applications of stillage significa~tly boosted cane, ERe and ERr yields. The re­
sponses were more marked in.the sixth ratoon than in all. previous crops. The cane
yield in the absence of applied nitrogen increased from 48,84 t/ha in the IO treat·
ment to 109,77 t/ha in the 14 treatment, jn the sixth ratoon; while in the absence
of applied stillage, it rose from 48 t 84 t/ha in the zero N treBt~ent to 116,67 t/ha
1n the 120 kg N/ha treatment. Thus, in this crop the highest stillage application
rate provided a benefit equivalent to almost 120 kg N/ha, i.e. double the benefit
recorded in the fifth ratoon.

Tho increase in positive yield responses to appli~d'stillage and in foliar N with
.advantling ratoons may intiicate' a:.build"'up,;of~·soil.organic nr.1ttel' and soil nitrogen .e.
in the high stillage treatments over the yoars, .resulting in increasing levels of I •

ni~rogen being available to the crop from ~icrobial degradation of the organic matt~~
. J

In the 0 to 30 em and 30 to 60 em soil depths; lJ1war BOil K..1~elB .ternt-ud to
be associated with increasing levels of applied N because of good growth and therefore
greater nutrient uptake resulting from a good supply of nitrogen. An interesting
trend found in this crop was that high N ,pplications (of 180 kg N/ho) combined
with high stillage applications of 1:100 or 1:50 seem to depress flowering thus
boosting ERC and ERF yields.

. 8M/Nav i eS
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7~10/1 STILLAGE, TRIAL - 1R to 6R
,

Table .... 1 :- Cane yield data

/

e

"

/

,- TREATMENTS CANE YIELD (t/ha)
Main plots: 1R I 2R ! -3R I 4R 5R i 6R I MEAN

I I
10 - Control, no nitrogen 148,69 1121,91 1113,48 !114,04 91,13 i 97,02 1114,38
11 - Stillage diluted 1:400 137,84 1113,91 1113,28 !116,31 95,02 108,73 1114,18
12 - Stillage diluted 1:200 149,28 123,59 .116,06 119,18 101,83 117,21 121,19.
13 - Stillage diluted 1:100 146,92 125,03 117,10 124,22 101,53 129,04 123,91
14 - Stillage diluted 1:50 131,49 134,10 127,98 142,00 115,85 137,90 131,55'

Significance N.S. N.S. N.S. , .. * *it* -
L.S.D. P :: 0,05 - - - 1~,6~ 12,59 ,11,96 l -

P :: 0,01 - - - - - 16, 77 . -
S.E. single plot j; 26,37 16;75 14,40 20,31 , 16,34 15,53 -
S.E. treatment mean j; .6,59 4,19 3,60 i 5,08 4,08 3,88 -
C.V.~ 18,46 13,54 12,24 I 16,49 16,16 ' 13,16 -
Split-plots t
NO - Control, no nitrogen 110,88 78,91 I 10,39 14,97 61,50 15,'19 I18,69
N1 - 60 kg N/ha 143,06 111,.92 108,78 119,22 92,11 109,63 114,13
N2 - 120 kg N/ha 1~8,65 149,93 114 2 , 7 5 144,21 , 118,17 1J 8 , :1-1 111 2 , 0 1 .
N3 - 18C kg N/ha 1~8)75 156,06 148,40 155,21 132,35 148,50 149,88
Linear effect ititit ...... ....- ...... ••• ••• -"Q'ladratic effect *** .. ** ...* *•• .... ...* -
L.S.O. ,p :: 0,05 8,78 11,21 10,02 6,80 6,S5 6,54 -

P = 0,01 11,72 15,05 13.38 9,09 8,73 8,74 -
S.E. single plot ~ 13;78 17,69 15,7) 10,67 10,27 10,27 -
S.E. treatment mean :t 3.08 3,06 3,52 2,39 2,30 2,30 -
C.'1.~ 9,65 14.20 13,38 8,67 10,16 8,71 -
Interactions IN'" IN'''' - IN'''·- IN'·· IN'·"* -

IN t '. - - - - - -
Trial mean 142,84 t 123,71 \117,58 123,15 101,07 117,98 121,06

/

l::-
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7610/1 STILLAGE TRIAL - 1ft to 6R
Table 2 : ERC~ cane data

- ;1

'.

r- TREATMENTS ERe ~ CANE ~

I Main plots: 1R 2R 3R i 4R! SRi tiR t MEAN ;

10 - Control, no s t LlLa qe 12,47 1 12 , 7 7 13,14 113,05 f,3,60 ;12, 6 3 1 1 2,94 tl
11 - Stillage diluted 1:400 12,42 12,81 13,25 113,08 '13,30 ,'11,82 12,78 I
12 - St~llage d~luted 1:200 12,69- 12,65 13,08 12,85 13,25 11,81' 12,72 i
13 - St111age d I Lut e d 1:100 i 13,09 12,63 12,98112,88 12,98 11,71 ~ 12,71 i
14 - Stillage diluted 1:50 (f 13,44 12,57 13,00 _ 12,34 11:88 _11,06 112,38

Significance N.S. N.S. ~ N.S. -. -

L.S.O. P = 0,05 ,- - i - 0,49 -
P = 0,01 f - - I - - - i - . -

13,67
12,89
12,40
12,33

S.E. single plot ~

S.E. treatment mean ~

c.v.~

~plit-plots:

No - Control, no nitrogen
Nl - 60 kg N/ha
N2 - 120 kg N/ha
N3 - 180 kg N/ha

Linear effect
Quadratic effect

l.S.D. P = 0,05 ,
P = 0,01

s.c. single plot ±
S.E. treatment mean ~

C.V~~

Interactions

I ­
t
I

1,26
0,31
9,79

*-It*
N.S.

0,58
0,77

0,91
0,21
7,08
IN'*

C J95

0,24
7,52

13,10
12,96
12,57
12,12

***
N.S.

0) 38
0,50
0,59
0,1;)
4,67

0,64
0,16
4,91

13,10
13,42
13,04
12,81

*
*

0,33

0,52
0,12
3,99--

0,64
0,16
4f~7

12,63
13,08
12,76
12,87

N.S.
N.S.

0,36

0,57
0,13
4,44

1,40
0,35

10,19

1 1 3 , 2 3
13,40
13,17
12,20

._*
it.

- 0,54
0,71

0,84
0,19
6,49

0,96
0,24
8,15

12,28
12,20
11,59
11,14

**it
N.S.

0,53
0,70
0,S3
0,18
7,00
IN'·

13,00
12,99
12,59
12,25

V'

Trial mean '2,82 .12,69 113,09 t12,84 ~1J,OG 111,81112,11
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7610/1 STILLAGE 'TRIAL .. 1R to 6R'

Table 3 : ERe Yield data

- .~

TREATMENTS j - ERe YIELD (t/ha)
I

- I
1R' 2R : 3R t 4R ! 5R '-,

6R , t1EAN, ~Ja i n plot s : I i I
10 - Control; no stillage 18,40 , 15,48 14,83 i 14,86 .\12,38 t 12,12 !14,68!
11 - Stillage diluted 1:400 16,96 14,42 14,98 1 1 5 , 1 9 j 1 2 , 54 12,64 i14, 4 6 1
12 - Stil~age diluted 1:200 18,85 ! 15,47 15,12 f 15,31 ; 13,28 13,52 15,26,
13 - Stillage diluted 1:100 ,19, 14 11 5,70 15,21 J 16,02 f 13,03 1 15 , 0 0 t 15,?8 i
14 - Stillage diluted 1:50 I 17, 60 16, 78 16,59 '17,49 1 1 3 , 57 i 15,19 16,20 I
Significance - - N.S. N. 5 '. r" • S . * N.S. I *** ! .. '!-
l.S.D. P = 0,05 ! - - - 1,69 - 1,22 _1

P = 0,01 • - ! 1.,12 .. I- - . - - -.'

S.E. single plot ;t 3,80 2,13 1 , 79 2,20 1,60 1,59 - t
S.E. treatment mean :t 0,95 0,53 0,45 0,55 0,40 0,40 - -I•,
C.'I.~ I 20,91 13,65 11 ,63 13,93 12,35 11,61 -i

Split-plots:
NO - Control, no nJ trogen 15,17 10,29 9,22 9,36 7,99 I 9,03 10,18
N1 - 60 kg N/ha 18,34 14,47 14,57 15,43 t 12,26 f 13,26 ~ 14,72
N2 - 120 kg N/ha 19,64 18,82 18,59 18,38 15,53 15,96 17,S2

,N3 - 180 kg N/ha - 19,62 18,70 19,00 19,93 16,07 16,52 18,31
Linear effect *** *** *** *** ,*** *** -
Quadratic effect ** *** *** *** *** **... -
L.S.D. P :: 0,05 1,62 1 ,49 1 , 31 0,80· 0,93 0,98 -

P = 0$01 2,77 2,00 1,76 1,07 1,24 1,31 -
5.E. single plot :t 2,55 2,35 2,06 1,26 1.46 1,54 -
S.E. treatment mean :t 0,57 0,52 0,46 0,28 0,33 0.34
C.V.~ 14,02 15,48 13,43 .7,99 11,25. 1'1 ,22 -
Interactions IN'· IN' * I - .. N'*** IN'** IN'* , -- -, , - -. - - - -

.Trial mean -, , 8,19 1~.57 t 15,35 } 15,17 12,96 t 13,69 f 15,26 ~

0'

-....,
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1610/1 . STlllAG~ TRIAL ~ lR to 6R

Table 4 : ERr% cane data
/'

- .j

TREATMENTS ERr .%, CANE .
1R 1 2R JR i 4R 5R I 6R . ; MEANMain plots: I :

IO.-.Control, no stillage 14,58! 14,21 114,3S 114,23 15,12 j14,42 14,49
11 - Stillage diluted 1:400 - 14,77114,38 14,42 14,20 14,431~,09 ',13,7'
12 - Stillage diluted 1:200 14,98 I 14,16 14,30 14,08 1.5,03 ~1),18 i 14,39
13 - Stillage diluted 1:100 15,04 14,16 14,14 14,11 14,80 113,68 ! 14, J 2
14 - Stillage diluted 1:50 1 S, 12 13,94 14,27 13,64 14,30 ~ 13,31 ; 14,11
Significance N.S. N.S. N.S. * * * ~ -I

.
l.S.D. P :0,05 - O,4q 0,49 ~ 0,57 i- - - --

p = 0,01 - - t -- - - - . i -
~.E. single plot:t . 0,77 0,66 . 0,89 0,51 0,63 , 0;73 j -
S.E. treatment ..~ao :t 0,19 0,16 0,22 0,13 0,16 I 0,18 t :. 1.c-. V~ .: ..- "." ..--- - - .~ ...,. . 4,6' 6.%)' - ' .•~"S '4,25 -: ~.,.'J r-'"
Split-plots: ! I
NO - Control, no nitrogen 15,17 14,18 14,06 13. 72 14 •58 I 14, 00 1'4. 2~
1'41 - 60 kg N/ha 15 701 14 727 14,47 14,21 11~,03 '-14,07 14,51
N2 - 120 kg N/ha 14,63 14,22 14,37 14,10 15,07 11 3 , 5 9 I 14,33
N3 - 180 kg N/ha 14,77 14,01 14,29 14,18 14,78 i13,S2 i 14 1 26

linear effect. .. N.S. N.S. ** N. S.! ** f -
Quadratic affect

..
N.S. N.S. ** .. *•. N.S. - ,.

i, S .0. P= 0,05 0,53 - 0,34 0,31 0,35 0,86 ! -
P = 0,01 - - 0 740 0,42 0,46 1,1S . -

S.E. single, plot ~ D,S} 0,40 0,48 0,49 0,5S 0,60 -
S.E. treatment mean ~ 0,19 0,09 0,11 0,f1 0,12 t 0,14 -
C.V.~ 5,60 2,80 ',33 J, S1 3,67 4,38 -

'Interactions - - - - - ~ -
- - - - - - -

Jo-.

Trial mean 14,90 14,17 14,30 14,05 1lt 7 8 1 ill,aO. 14,35 t

"

......
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7610/1 STILLAGE TRIAL - 1R to 6R

Table 5 : ,(RF yield data

- .).J.

TREATMENTS
/

(t/ha) t.. ERr YIELD I

tt:a i n p1D t !t ~ lR 2R JR t 4R 5R
.

6R MEAN:

10·- Control, no stillage 21,63! 17,31 16,28I16,24 1J.89 1,,94 16,55·
11 - Stillage diluted 1:400. 20,29\ 15;,31 t 16,J] 16.~3 14,38 14,82 r6'4~ :
12 -.Stil!aqe diluted 1:200 22,30 1 17 , 4 6 116,62 16,83 15,25 15,96 17,40·
l' - Stillage ~iluted 1:100 22,09 17,71 16,621 1 7 , 5 9 1, 5 , 04 117, 61 17, 78 ,
14 - Stilidge iiluted 1:50 19,87 18,66 118,24 19,37 16,51 18,39 18,51
Sigoificano::e N.S. N.S. N.S. • * -!t •• -
l.S.D. P = J,O:: - - I - 2,05 1,66 1,60 f -

P = O,Oi - - - I - - - 2,24- - ;

S.E. single p.!(t ;t
I 4,33 2,34 ! 2,28 2,66 2,16 2,07

,
I - .

S.E. treetAent mean :1 1,08 0,59 0,57 0,66 I 0,54 0,52 ~
I- '

C.V.~~ 20,39 13,40 13,54 15,36 14,39 12,85 t i
-i.

Spiit-21ot 3: I .
No - Control, r.o ni t rogen 16,90 11,16 9,92 10,20 . 8,91 I 10,1&' !11,251
Nl - 60 kg N/r-.a 21,41 15'9411~,711'6,76 13,81 15,34·16.50.
N2 - 12CJ I(~ N/t.a 23,17 21 J30 20,50 20,31 17,82 18,75 20,)1 t
N3 - 180 kg N/t.a i3,46 21,~7 21,17.21,98 19,52 20,06 21 J 29 !
linear eff~t:t *** *** it** * ... ..- ..... - ,
Quadratic effect ... ** ...... *** .*. .... ..** I-'
l.S.D. ? = O,O~

\
1,~3 1,54 1,43, 0,85 0,96 0,94 -

P = .0,01 2,05 2:1 0 5 1,91 1,14 1,28 1,26 --s.E. single alet :t 2,41 2,41 2.24 1,34 1,50 1,48 -

:IS~E. tteatment mean t 0,54 0,54 D,50 O,JO 0,3" 0,33
C.v.% 11,34 1',80 1',32 1,73 '-0,02 9,14

Interacticns IN'* IN' , * - IN'·"* IN'·· IN'''·· -
- - - - -

Trial meatl r 21,24, 17,49 16,83 17,31 1S,02 t 16,14 ! 17,34

CD
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761C/1 STILLAGE TRIAL - SIXTH RATOON

fable 6 : Interaction Table (Cene yield and ER~ cane)

-

.
Table 7 : Interaction Table (ERe and ERr yields)

1 75,49! 109,63: 138,31 ~ 148~SO ! 117,98

48,84 86,221 116 , 67 ' 136 , 38 I 97,02
61,79 92,75 133,30 147,07 108,73 I

-I 71,87 102,14 145,78 149,07 ,117,21,
• 85119112l~,81 149,71 156,46 1129,04,'
1109.77 142.21 146,08 153,54 1137,90

TREATMENTS·

10 - Control, no stillage
11 - Stillage diluted 1:400
12 - Stillage dil~ted 1:'200
13 -. Stillage diluted 1:100
14 - Stillaqe diluted 1:50
!'1EAN
Significant Interaction

LS.O. P = 0,05
P = 0,01

CANE YIELD (t!ha)

lEVE~S or NI~ROGEN (~gN/ha) I MEAN
o I 60 I 120 ! 180 ! -

i IN' ***
14,63
19,54 I

o
13,19
12,36
12,85
12,35
10,67
12,28

60 I 120

\
: 12~66 12,69
12,54 11,72

112,58 11,14
, ,11 , 74 11,49
11 t 48 10,93

i12,20 ! 11 759

IN' *
1,18

1 180

111,,98 12,63
1 10 , 66 11,82
10,66 11,81 Ii
11,25 11,71
11,16 !11.06 i

11,14111,81
...

•
..0

I

I .. ERC YIELD (t/ha) -' ERF YIElO (t/ha)
TREATi-1£NTS - - LEVELS Of NITROGEN (kgN/ha)

.. LEVELS Of NITRO~£N (kgN/haJ,
"- '

0 60 120 180 MEAN 0 . 60 I 120 180 MEAN I,

10 - Control, no stillage 6,42 10,91 14,62 16,33 12,12 7,10 112,46 16,80 19,39 13,94
11 - Stillage diluted, 1:400 7,61 11,58 1~f67 . 15,70 12,64 8,58 113,26 18,27.. 19,19 14,82
12 - Stillage diluted 1:200 9,20 12,84 16,22 15,.80 13,52 10,29 14,64 19,05 19,86 1~~96

13 - Stillage diluted 1:100 10,49 14,65 17,18 17,69 15,00 11,90 16,83 20, 56 I 21,16 17,61
14- Stillage diluted 1:50 11,42 16,30 ' 15,93 17,09 ·15) 19 14,27 1-9,49 19,10 I 20" 70 18,39

l<\E&.N 9,03 113,26 i 15,96 16,52 i3,69 i 10,43 15, 34: 18, 75 t 20,06 16,14
Si£nificant Interaction IN'* t IN'*·-
LS.D. P =O,OS 2,'19 2,10

P :0,01 - 2,81,



7610/1 STILLAGE TRIAL -..... 1R to 6R

Tahle! S : Stalk count -data

- - ., - j

TREATN£NTS STALK COUN1SIha x 10 ~ t
Main plots:

,
-, 1R 2R 3R 4R - 5R 6R . ! MEAN

10 - Control, no stillage 135,3 140,5 144,0 150 i8 153~1 i 153 r9 146,3
11 - Stillage diluted 1:400 130,6 137,3 142~1 146,9 . 152,1 156,9 144,4
12 - Stillage diluted 1:200 135,9

1
139,7 145,3 148,7 155,6 157,2 147,1

13 - Stillage diluted 1:100 134,9 142,4 145,4 149,6 158,5 159 1 2 148,3
:~ - stillage diluted 1:50 125,5' 146,2 150s1 152~5 157,3 157,7 148,2
Sp~_it-plots: -
NJ - Control, no nitrogen 117,5 127,9 132,3 139.5 145,6 151,0 135,6
l'lJl - 60 kg N/ha 133,0 139,7 '-146,7 153,7 158,3 160,8 148.7
N2 - 120 ,kg N/ha 138,6 - 147,9 151,2 . 153,3 .158)04 158,3 151,3
~3 - 180 kg N/ha 140,6 149,5 151,6 152,2 158,9 157,8 151,8

~1EAN 132,4 : 141,2 145,5 149,7 155,3 157,0 146,9 1

Ta~le 9 : Stalk length data

TREATMENTS I .
-

LENGTHS (111)STALK
'. ~n-Plots: lR 2R 3R 4R I 5R • 6R ! MEAN. !

..-iJ - Cor:trol, no stillage 2,78. 2,44 2,30 2,33 2.06 2,46 2.40
r1- Stillage.diluted 1:400 2,66 2,35 2,35 2p42 2,20 2,S9 2~43
12 - Stillage diluted 1:200 2,80 2,S4 2;40 2,47 2.26 2,76 2,54
13 - Stillage diluted 1:100 2,67 2,44 2,32 2,41 2,13 2,82 2,47
14 - Stillage diluted 1:50 2,60 2,48 2,54 2,10 2,32 . 3,OS 2,62

S£'.i t-plots:
No - Control. no nitrogen £,35 1,.89 1,83 1,86 1,93 2,'iS 2,00
N1 - 60-kg/N/ha 2,69 2,29 2,24 2,29 2,09 2,04 2,37
N2 -·120 kg N/ha 2,92 2,82 .2,70 2,19 2,42 ',05 2,78
NJ - lEO kg N/ha 2.84 2,80 2,15 2,'3 2,39 3,11 2,80
"j[sUi -" 2,70 2,45 2,38 2~4" 2,21 2,74 2,49

­c,
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7610/1 STILLAGE TR!AL - 1R to 6R
•

Table 10 : Stalk lodcing % data

tREATMENTS LODGING ~~

I

I
i I I

Main plots:' 1R 2R 3R 4R SR 6R I MEAN

10 11 0 0 ° ° ° 2
11 I 11 . 2 6 19 3 6 8
12 14 ~ .5 31 2 13 12
I) 7 2 3 29 3 17 10
14 J 1 11 59 16 42 22

Split-plots:
NO 0 ° ° 5 3 1 2
N1 J 0 ° 11 1 6 4
N2 1) .' 5 7 34 1 17 13
NJ 21 3 1 J 60 15 39 25
MEAN 9 2 5 27 5 I 15 1 1 I

Table.11 : Estimated flowering ~ data

. TREATMENTS . EST It4ATE D fLOWERING 01
,0

' .......

Main elats: 1R 2R 3R 4R. SR 6H MEAN
• ._' ~..t . .i w_" 9,," .,. ~

10 1 0 1 a ° S4 9
: 11 0 0 0 0 0 56 9

12 1 0 0 0 ·0 60 10
13 1 ° ° ° ° 59 10
14 1 0 0 0 0 52 9

~li ~'~plot~'
1 .- 0 a 0 ° 40 7

N1 1 0 0 0 ° 62 11
N2 0 0 0 0 0 65 11
N) 1 0 0 0 0 59 10

'MEAN 1 0 0 0 0 56 10
"

.J.IJ,b,1,e '~t} In.teraotio,n 1,tl.b.,le, (Estimated, ~. flowering)

. ",

. ·E5TItttATED FLOWERING-~ ,.. .-r-

. TftEA~Nrs , LEVElS. OF NlTRO,GEN (kgN/ha) -

0 60 --..,~O 100 MENt'·
.. '.' . . .

10 • ~t.rol.no .tillage 22,50 42,50 72,50 80,00 54,lS
It ~ Still8g~ diluttd 11400 22_50 62,50 72,50 65,00 55,6)
12 - Stillage diluted 1t200 42,50 65,00 65,00 67,50 60,00
I' • Stillage diluted 11100 57.50 62,50 72,50 45,00 59,38
14 - Stillage diluted 1t50 52.50 77,50 42,50 35,00 51,88
MEAN 39,50 62,00 65,00 58,50 56,25-
Significance IN'***
L.S.O. P ,= O,OS 26,02

P :: 0'.01 34?76



.,-7610/1 STILLAGE T~

Figure 1 : Variation in Percentage Total Solids in

HVE stillage (1987-1988)
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7610/1 STILLAGE TRIAL .. 1R to 6R.. .
"'Table 13 : StillfJg data

- 1-3 ...

. \

,e·

..
POTASSIUM 'NITROGENI

MEAN
. STILLAGE I TOTAL

TREATMENTS RATOON APPLIED I SOLIDS
DILUTION

AS !< 0 AS N* I
I (mm) (kg/ha) (kg/he) (kg/ha)

11 1R 1:330 3,9 l 553 229 ..
1:400 dilution 2R 1:370 1,6 1 313 183 ..

3R 1:384 1,9 1 553 212 ..
4R 1:406 1,6 1 414 207 ...

o. SR 1:336 3,1 1 747 250 49
6R 1:350 2,0 1 l~52 190 55

MEAN 1; 363 2,4 1 505 213 52
12 1R 1;200 6,4 2 459 337 -
1:200 dUut!on 2R 1:184 4,2 2 429 362 -

JR , 1:195 3,7 3 140 '~1 8 -
.4R 1: 207 . 3,1 2 779 41} , ..

I SR 1:179 6,3 3 311 491 102
, 6R '.1:177 4,0 2 611 370 107

MEAN 1:190 4,6 2 788 407 105
1) 1R 1:108 11,8 4 695 707 ..
1:100 dilution I 2R 1:99 6,7 . 4 938 I 709 ..

JR 1:91 8,3 6' 487 913 ..
4R ,1:98 6,5 .s 670 871 .
5R ' 1:90 12,5 6492 997 2)0
'6R 1:96 7,9 5 200 709 221

MEAN 1:97 9,0 5 580 818 226
14 1R 1:54 23,6 9 669 1 457 ..
1:50 dilution 2R 1:59 12,5 9 555 1 366 ..

JR 1:54 15,5 12 561 1 741, -
4R 1:57 12,6 . 11 265 1 660 ..
5R I 1':49 24,9 13' 794 1 962 408,
6R ,: 51 16,4 11 164 1 601 658

,.

MEAN 1:54 17,6 11 335 . 1 632 433
~" .... , -.. - , ,-

* HtAN kg N/ha = 5R + 6R ~
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7610/ 1 STILLAG E TR'I AL - 5I XTH Rl\ TOO N
•• J

Table 14 Foliar N% at 22 weeks

LEVELS OF N(kqN/ha) I

STILLAGE TREATMENTS
0 60 ! 120 180

MEAN

10 - Control, no, stillage 2, 15 2 , 1l~ 2,17 2,15 ; 2, 15
11 - 1 :,400 dilution 2, 19 2, 16 2, 18 2, 18 12,18
12 - 1:200 dilution 2, 19 2, 19 2,17 2, 18 i2,,18
13 - 1:100 dilution 2, 17 2, 17 2, 17 2.18 2,17
14 - 1: 50 ' dilution 2, 18 2, 19 2;17 2,17 12 , 18
MEAN 2, 17 2, 17 2, 17 2, 17 2..17

Table 15 foliar K% at 22 weeks

LEVELS OF N'( kgN/ha) , I
MEA~STILLAGE TREATMENlS

° ! 60 120 I 180

10 - Control, no stillage 0,96 0,96 0,97 1,00 0,97
11 - 1:400 dilution 1 ,00 1 ,08 , 1, 12 1 ,20 1 ,10
12 - 1:200 dilution 1 ,11 1 , , , 1 ,18 1 p 22 1,15
13, '. 1:100 dilution 1 ,11 1 , 14 1 , 1J 1 ,26 " 16
14 - 1 : 50 dilution 1 j 2l~ 1 ,26 1) 32 1 ,37 1 ,30

MEAN i 1,08 1 ,11 1 9 14 1,21 ; 1 ,14

,Table 16 Foliar', N~o Dry Matter at 22 wee!<~...!.

, I

TREATMENTS FOLIAR N~o
,

,
1R i

~--

Main plots: 2R I 3R 4R 5R ; 6R MEAN
2,04! 1'~ 56

.
10 - Cohtrol, no stillage 1,71 2,04 2,00 2,1S 1J 92

, 11 • Stillage diluted 1:400 1,96 1,59 1,70 2,03 2,10 2,18 1,93
12 ·'Stillage diluted 1:200 2,00 1,59 1,67 2,05 2,1 Z 2,18 1,94

, I) • stillage diluted 1:100 1,95 1,54 1,68 2,03 2,15 2,17 1,92
'14 • Stillage dIluted 1:50

,
2,18 1,951,88 1,73 I 1,68 2,12 2,09

, ,Split-plots: ' I
, I NO - Control, no nitrogen 1,82 1,42 " ,47 2,04 2,07 2 J 17 1,8J

N1 • . 60 kg Nina 1,92 1.51\1.59 2,04 2,09 2,17 1,89
N2 - 120 kg N/ha 2,03 1,72 1,83 2106 2,10 Z,17 ',99
N) • 180 kg N/ha : 2,09 1,75 j 1,87 2,09 2, ,., 2,17 2,01

, MEAN 1,97 1,60 1,69 2,05 2,09 2,17 1,93

" Table 17 rolia~ K~~ Dry Matter

TREATMENTS FOLIAR K% I r

~--------'-

Main'-plots: ' . 1R I 2R 3R I 4R 5R' 6R MEAN,
10 - Control, no stillage 1,13 1,04 0,92 0,93 1,20 0,97 1,03
11 -Stillagedil~ted 1:400 1,16 1,14 0,98.1,04 ,1,25 1,10 1,11
12 • Stillage diluted 1:200 1,20 1,27 1,02 1,06 1,23 1,15 1,16
I) - Stillage diluted 1:100 1,20 1,15 1,03 1,09 1,38 1,16 1,17
14 - Stillage C::,L~· uted_1_:5_o -+-~J},?--lJ-02 ~? 1,29 1,43 1.30 1,24

~l:tc~~~;~i, n~"-~~:~gen 1 1 , 12 1 1 , U',. · O,~5 i 1,04 1,26 1,08\',091
N1 '- 60 kg N/ha' 1?1~ 1,13 0,99 I 1,04 1,29 1,11 1,12
N2 - 120 kg N/ha L' 1~~1 i. ~,~41 >OI.II1~11 1,)3 1,14,1,1G
NJ - 180 kq N/ha .:!.L~?J_1t?~~Q6 j 1, -14 1,32 1.21 i 1t 20 I
l1(AN -- ; I '!.LI.~-Llz..l.Lj I 1,O~~_,08 i 1,30 i 1.14 i'. 14



-
1610/1 : STILLAGE TR!AL 6R

~able 18 : Soil Analysis Data -- Soil saftple depth O-JOcm

- .\ ,)
. I

I
i

I CONO.(microS/cm)~ EXCHANGEABLE CATIONS ;

TREATMENTS SAT. I SAT. pH (l1t.e.~) I
- PASTE EXTRACT '" CaCI ~ K i Ca I Mg j Na :TOTAl ;.

0,32 .1
i I IMain plots: • ~

10 - Control 188 219 5,54 9,9 I 3,2· I 0,70 14,2
11 - Sti~lage diluted 1:400 244 301

I
6 j03 0,85_ j 10,1 I 3,1 0,80 14,9 I

I I i i12 - Stillage diluted 1:200 234 329 5,72 0,83 7,7 3,0 1,19 ! 12,7

t
I

13 - Stillage diluted 1:100 301 443 I 5,97 1,26 6,5 3,6 1,18 . 14,5
14 - stillage diluted 1:50 393 542 6,16 1,64 i 8,6 I 3,6 0,90 I 14,7 ~

t j

Si~.ni ficance *** *** * *** . N.S. N.S. ** N.S. I
l.~.D. P = 0,05 54 118 0,36 . I Os27 - I - 0,29 j -

? = ~)O1 76' 165 - O,J8 - - 0,40 i -
S.E. single plot :t 70 153 0,47 I 0,35. 3,3 1 , 1 [;,37 3,9
S.E. tre,-tment mean ~ 18 38 0,12 0,09 0~8 0,3 0,09 1,0
C.\J.% 25,80 41,67 7,95 35,64 36,61 31,66 38,91 27,30
Split-plots: .

I -
NO - Control, no nit.rogen 242 276 6,01 1,06 8,6 3,4 0,93 14,0
Nl - 60 kg N/ha 273 355 5,92 1 ,02 9,3 3,3 0,98 14,6
N2 - 120 kg N/ha ·290 437 5,.83 0,89 8,9 3,J 0,95 14,1
N3 - 180 kg N/ha 284 4DO 5,78 0,94 . 8,9 3,4 0,96 14,2
Linear effect * *** N.S. * N.S. N.S. N.S. N.S.
Quadratic effect - * N. S'. N.S. N.S. N.S. N.5.... N.S.

L.S.D. P = 0,05 43 6S - 0, '16 - - - -
P = 0,01 86 - .- - - - --

5.£. single plot :t 67 102 Ot 4 5 0,24 3,01 0,5 0,06 , 3,22

S. E. treatment mean :t 15 23 0,10 Ot 0 5 0,67 0, 1
i

0,01 • 0.72

C.v.% 24,6 27,67 ~ 7,57 24~97 33,64 .13,80 i 6,40- i22,64 1i

,
,

-"

'"
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Table 19: Soil Analysis Data

.e

Sell sample depth JO-60 m

e
.,

.~ 'I •

EXCHANGEABl£ CATIONS
(m.e.ro)TREATMENTS

COND.(microS/cm)

SAT.,' SAT.
PASTE EXTRACT

pH
(CaCIZ)

K Ca Ma t Na ; TOTAL
Main.plots:
10 - C~ntrol, no stillage
:1 -·Stillage .diluted ·1:400
1Z - Stillage diluted 1:200
13 - Stillage ciluted 1:100
1 4 - Stillage diluted 1:50
Significance

203
Z16
284
311
390_ -

**

206
238
341
356
485

**

. 5,67
5,82
5,83
6,00
6,27
N.S.

0,23
0,45
0,46

.0 171

1 ,06

***

10,0
8,8
7,6
9,1

10,5
N.S.

3,6
3,5

_ 3,3
~, 1
3,7

N.S.

0,761
0,82 ;
1 926 f
1,15,i
0,92

** :

14,6 I
1 J, 6 -
12,6 :
15,1 j

16,2
N.S.

L.S.O. P= 0,05
P = 0,01

S.E. single plot ±

1.E. treatment mean ±
e~~~~

Split-plots:
NO - Control, no nitrogen
Nl - 60 kg N/ha
N2 - 120 kg N/hs
N3 - 18C kg N/ha
Linear effect
Quadratic effect

L.S.D. P = 0 105

P = 0,01
S.E. -single plot ±
S.E. treatment mean i

89
125
116

29
4 1,26

264
274
266
321

N.S.
N.S.

103
23

125
175
162

41
49,88

306
328
302
365

N.S.
N.S.

122
27

0,-53
0.13

. 8~-9=f

5,87
5,99
5,97
5,85
N.S.
N. S •.

0,39
0,09

0,28
0,40

I 0,37

t 0,09
• 61;76

0,64
0,67
0,52
0,55
,N. S.
N.S.

·O~24

0,05

4,55
1,14

4Y,1J9

B,a
10,2
9,4
8,4

N.S.
N.S.

3,17
0,71

1,8
0,5

~O,60

3,6
3,5
3,7
3,7

N.S.
N.S.

0,63
0,14

Oi 2 5, -
0,)5 -
0,33

1
! 5;5.

; 0,08 1,4-! J),21 l -"B,D) I
0,96' 14,0 I
1.01 15,3
0,98 14,6
O~98 1},7
N.S'I N.S.
N.S. N.S.

0,08,' },5
0,02 0,8

•
~

e-

-.INI.I*
C.v.;',;

Interactions
36,65

i -

37,64 6,63
I
t

41,10 34,53 17 738

I - .
8,14J 24,18

-!IN· .. ·-
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~able ~).: Soil Analysis Data - Soil -8a:aple dep.th 60-9001l

- .}.'J .' .. j
,1

CONO.(microS/cm t - EXCHANGEABLE CATIONS I- pH (m.e.~) ITREATMENTS SAT. SAT.
PASTE EXTRACT ( Ca C12)

I( Ca HQ i
,

TOTALJ i Na I

I .
t IMain plotn: .

10 - Control, no ,stillage 206 198 5,68 o, 191 9,5 3,7 0,72 14,1
11 - ~til:age diluted 1:400 249 266 6,08 0,31 ,9,8 3,7 0,84 14,6 i
12 - S~illage diluted 1:200 234 279 5,76 Of J1 7,4 3,6 1,25 12,6 I1 J - Stijlage diluted 1:10C . 325 331 6,02 0,52 10,7 4,6 1,13 17,0
14 - StilJage diluted 1:50 408 494 6,29 u,8l 10,9

,
},8 0,97 16,S

5 i 9 n i fie a r.c e ** ** . N. S. ** N.S . N.S. '*'*
I N.S.I

L.S.D. P = 0,05 85 138 - 0,27 - - 0,27 -
P = 0,01 119 193 - ,O,J8 - - 0,37 -

S.E. single plot ± 110 1 T9 0,68 0,35 '~,5
I 2,0 0,34 7,2

S.E. treatment plot :t 27 45 0,17 0,09 1,4 0,5 0,09 - 1,8
C.V.~ 38'.69 56.93 11.32 82.41 51.35 50.91 J4 92 47.96
SpI i t - P10 t s : ' ,

NO - Cont:-ol, no nitrogen 260 297 .5 , 9,2 0,40 9,6 3,8 0,99 14,8
Nl - . 60 kg N/ha 295 344 6,04 0,48 9,5 3,8 1 ,02 14,8
N2 - 1ZQ kg N/ha 287 313 ' 5,93 0,39 9,1 4,1 0,97 15,1
N3 - ~13Ll kg N/ha 275 301 5,96 0,45 9,8 3,9 0,97 1 S~ 1
Linear effect N.S. N.S. N.S. - N. S. N.S. N.S. N.S. N.S.
e)ua drat ice f r-e-c t; N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
L.S.O. P = 0,05 - - - - - - - -

P = O,OJ - - - - - - - -
S.E. single plot :t 95 122 0,43 0,2J 3,9 1 , 1 0,10 4,5

tS.E. treatment mean :t 21 27 0,10 O,OS 0,9 0,3 0,02 1,0

C.V.% 33,44 38,64 7 .. 29 54.,44 40,49 29,02 10,0 30,12 !

~

-'



7610/1 : STIUJ.CI TRIPL 1R to 9l-

e·

- ............ .' '. ,

!fl-
I

lXN)(microS/an) £'XO-W'.Wa£ CATICN;
TI£AMNTS AATllN Sat. Sat. (m.e.~~)

(CaC12) !
, • i

Paste ' Extroct I< C3 t'\l t\B Total

10 \
P 170 - 5,82 0,54 JJ,2 3,5 0,71 15,0

I

Catrol 1R 100 219 5,86 0,39 8,8 3,2 0,42 12,8
~still 2R 200 108 5,67 0,33 8,9 J,a 0,61 13,6, 9

JR ;68 la5 5,68 0,21 14,5 3,9 0,89 19,5
4R 242 '316 5,81 0,23 9,8 3,2 ,0,48 13,7
5R 245 306 5,94 0,39 8,5 3,4 0,63 12,9
6R' 100 219 5,St. 0,32 . 9,9 J,2 O,iU 14,2...~.•.

pp-m ,
~llf ,0,0 ~,a -lO.7 .-2,9 ..B.6 -1.4 .s.3

11 p 310 - 6,n 0,46 12,3 3,1 o,n 16,6
1:4(J) 1R 211 3CO 6,41 0,48 12,7 2,6 O,J9 16,2
dilutkrl 2R 214 )00 6,31 0,40' 12,8 3,4 I: 0,76 17,~

3R :546 5:53 6,23 0,48 14,7 2,9 0,68 18,8
4R 239 :501 6,17 °A5 13,0 2,9 0,64 17,0
5R )226 ~ 6,21 0,66 '9,9 3,2 0,55 14,'
6R 244 :D1 6,0' 0,85 10.1 3,1 0,00 14,9

. . .
~OP-<1R -21,3 ..0,) -1,6 ~,B -17,9 0,0 +11,1 -10,2

12 P 275 - 5,81 0,55 9,5 3,3 I 0,57 13,9
1:!J) 1R 210 315 6,50 o,sa 9,3 J,l 0,41 13,4
di1l.tJcn .~ 175 203 6,23 0,46 8,8 3,5 0,54 13,3

)R 24' 331~ 5,ED 0,61 11,4 2,5 0,72 15,2
\

fIR 247 209 6,33 O,ll.9 9,9 2,8 I 0,51 13,7I
\ 5R 265 452 6,35 0,75, O~5 3,2 0,68 13,1

.. . ... .. ',"
6ft 2J4 329 5,n 0,83 7,7 3,0 1,19 12,7

~OP-6R .14,9 -+4,4 -1,5 +50,9 ' -10,9 -9,1 +100,8. -B,6
13 P 260 ,i - 5,55 0,51 9,0 3,5 0,59

I 13,6
"'00 lit 210 295 5,6; 0,75 8,4 3A 0,49 13,0
dUl.ltttn 2ft 219 ~ 5,85 0,68 7~9 3,5 0,54 12,6

:m 275 299 5,94 0,70 10,9 . 3,0 0,79 16,2
4R 2}; 245 6,46 0,61 9)7 3,4 0,68 14,6

" 5R 2J8 )00 6,Xl 1,12 8,6 ',6 0,71 14,0
- .. 6R :501 M' 5/11 1,26 8,5 3,6 1,18 14.S

~-6l ..·15,8 +50,2 +7,6 +147,1 -5,6, +2)' '+100,0 I -.6,6
14 P 310 .. 6,39 0,45 12,0 3,5 0,66 I 16,6
1:50 . ' 1R 235 :ne 6,13 0,79 10,3 2,7 0,51 14;'
diluUM 2R 265 355 6,61 1,03 10,) 4,1 0,58 I 16,0

)R )94 401 6,(J} 0,00 14,6 ',6 0,82 I 19,8 I4R 269 ·314 6,78 1,22 12,~ 3,J 0,71 'I 17,1 t

5R 302 ~ 6,00 1,34 11,4 3,' I 0,00 17,2 I

r6ft 393 542 6.16 1.64 8.6 3.6 I O.SU i 14.7.
~M-6R +26.8 I ot6O,4 ·',6 +'}ffi,4 1 -28,3 +2,9 ! +36,4 : -1',4 !

* ~Di ::: 1R to 6R
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7610/1,: ST.IllJlr TRII\. 1R to 6R
• •
TEble 22 I Soil ~ysis Data - Soil srnple cept;, 3()...(J)crn

i

COO(microSlan) EXO+'Nl:Nll CATIO'S
Tf£AM.'NTS AATCXN Sat. Sot. p~ (m.c.m

Paste Extract (CaC12) I

tJq foe Total, K Ca
I

4

0,22 15,6 4,0 0,74 20,610 P 3~ - 6,31
Cmtrol 1R 22J 219 6,14 ' 0,19 10,6 ll,O O',LI6 15,3
tOetiller;)! 2R 173 ' 22lJ .5,78 0,22 9,3 4,2 0,62 14,3 I

3R 178 109 5,en 0,20 16,2 4,3 1,00 21,7 !
I

4R 283 326 5,85' 0,16 11,0 3,7 0,46 16,1 I5R 261 }o7 6,19 ' 0,28 10,3 4,0 0,61 15,2
6R 203 ~ 5,67 0,23 10.0 3,6 0,76 14,6

IDP-.6R -36,6 -5,9 -10,1 -+4,5 -3.5,9 -10,0 +2,7 ..19,1
11 I P 335 - 6,52 ' 0,23 10,9 4,2 0,78 24,1
1:40)' 1R 245 281 6,48 ' 0,21' 15,3 ,3,8 0,49 19,8 ,
ciiluticn 2R 259 360 6,48 0,24 i 16,6 3,9 0,69 21,4 fJR '100 4aJ 6,36 0,25 16,1 3,9 0,77 I 21,0

1

;
4R m 361 6,39 0,26 '14,8 3,6 0,63 19,3 I

i
5R 271 282 6,46 0,40 11 ,l~ 3,7 0,65 16,2 I
6R 216 238 5,82 045 8,B 3,5 0,82 13,6,

~P-6R -35,5 -15,3 -10,7 +95,7 -53,4 -16,7 +5,1 -43,6
12 P 220 - 5,S',. , 0,22 0,7 3,4 0,78

I
13,1

1:all 1R' 2ZJ zo 6,30 0,15 12,0 3,2 0,59 15,9
diluticn 2R 100 214 6,30 0,30 9,9 3,7 0,72 I 14,6

3R 254 ')64 5,69 0,35 10,1 3,4 0,77 , 14,6
4R 181 316 6,34 0,30 10,8 3,2 0,56 14,9
5R 267 YUO 6,45 0,43 9,1 3,6 0,68 13,8 !.- 6R 28'~ 3£11 5,83 0,46 7,6 3,3 1,26 12,6

~eOf'-6R +/9,1 ..·17,6 -0,2 +109,1 -12,6" -2,9 -+61,5 -3,8
I) P zo - 5,79 0,24 11,7 4,3 0,92 17,2
1:100 1R 230 303 5,95 0,26 10,6 4,5 0,61 16,0

,diltticn 2R 195 155 5,89 0,35 8,7 4,7 0,59 14,) I, ' 3R 354 )00 6,34 0,49 13,9 4,4 0,82 19,6
llR ,248 2SO 6,54 0,41 ' 10,8 4,1 0,69 16,0 ,I5R 271 37.fJ , 6,50 0,79 10,6 4,2 0,73 16,)
6R 311 '. 356, . 6,00 e,n 9,1 4,1 1,15 15,1

mp--6R +7,2 +17,5 +3,6 +2.al,8 -22,Z -4,7 +25,0 I -12,2
14 p )OS - 6,32 0,19 16,1 4,1 0,75 21,1
1:50 1R J()J 340 6,44 0,26 14,6 J,1 0,45 .18,4

, \

dilutkn 2R m 2B6 . 6,64 0,52 10,8 4,5 0,62 16;4
\

)It 424 451 6,26 0,53 16,1 4,5 0,93 22.1
'4R 293 291 6,9S 0,60 14,8 3,6 0,72 19,7
5R 326 ' JOO 6,86 o,~ 12,9 3,9 . 0.00 18,S

~ 6R )9Q ... 48-5 6,-27- i.os .. ' 10,6 ' ), .. ''0,'91' -' . ~i"-, ,
~Of.ffi +27,5 -.42,6 -0,8 -+457,9 -34,2 -9,8 +7.2,7 i -2)p2

*:~ 1R·.6R
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t •

. ;20... -
Tsble 2J : Soil kelysis ~ta - Soil samle cEpth 6Q-9llin

/ ,

aN)(microS/on) EXO'~ CATlOS
l1£AMNTS AAT((J\J Sat. Sat. Jfl (m.e.ro)
, Paste Extra:t (OC12)

K
I,

Ce M'l t\B
! Tobtl

10 P 330 - 6,28 0,20 :16,3 4,9 0,87 22,:3
Ctrtrol 1R 2b8 295 6,01 0,16 13,5 4,1 0,42 18,2
t'b eti~ 2R 210 238 6,13 O,ZJ 10,5 4,8 0,65 ' , 16,2

)R . 200 263 6,24 • 0,18 14,7 3,8 0,85 19,5
\ I

\ ,4R 296 337 6,00 0,13 12,4 4,4 0,56 17,~

5R 259 284 6,24 0,27 9,3 4,2 0,59 14,4
6R 2D5 1~ 5,68 0,19 9,5 3,7 0,72 . 1l.,1

;'Df~ ..37,9 -32,9 ..9,6 -5,0 -41,7 -24,5 -17,2 -J6,B
11 P 385 .. 6,35 0,24 17,B 3,9 0,84 22,8
1:400 1R ' 245 255 ~,B5 0,2:3 15,7 4,0 0,54 ID,4
dlluticn, 2R 'm J05 6,S1 0,22 17,5 4,7 0,00 23,3

)R lJ13 511 6,47 0,23 15,5 l~, 1 0,74 jD,6
4R 313 XJJ 6,38 0,26 ' 15,7 3,8 ,0,64 I 20,4
5R 277 312 6,39 '0,35 12,1 4,1 0,62 \ 17,2
6R 'lA9 266 6,00 0,31 9,8 3,7 0,84 14,6

~DP~ -35,3 -.4,3 -4,3 +29,2 -44,9 ..5,1 0,0 -36,0
12 P. 254 - 5,96 0,23 9,6 4,3 0,91 15,0
1:3]) 1R 224 251 4,69 0,23 10,6 3,5 O,SO 14,8
di1uticn 2R 201 194 6,45 0,23 8,4 4,6 o,n 14,0

:m 243 249 5,77 0,22 , 9,7 3,2 0,00 13,9
\

4R 202 2n 6,39 0,19' 11,0 3,5 0,60 15,3
.' 5R m 371 6,25 0,)3 9,0 4,1 0,79 14,2

6R ZJl~ 279 5,76 0,31 7,4 3,6 1,25 12,6
'Df--6~' -7,9 +11,2 ..3,4 +34,8 -22,9 -16,3 +)7,4 -16,0

1) P .298 - ·6,24 0,21 13,3 4,7 0,84 19,1
1:100 1R 259 295

1
5,84 0,21 12,9 4,8 0,66 18,6

dihtim 2R 231 198 6,15 0,27 11,1 5,2 0,62 17,2
)R ,366 321 6,ll 0,33 18,5 4,9 0,79 24,5
4ft 237 zo ,

6,66 0,29 11,1 4,2 0,67 16,3
5R 336 342 6,50 0,61 11,6 4,3 0,73 17,2
6R 325 331 6,02 0,52 10,7 4,6 1,13 17,0

~-6R +9,1 +12,2 .3,5 .147,6 -19,5 -2,1 +34,5 -11,0

· 14 P 3n - 6,66 0,25 19,1 4,7 0,83 24,9
· 1:50 -' 1R 305 J48 6,S1 0,23 15,3 3,7 0,49 19,7

dilutiLn 2R 316 ». 6,73 0,41 12,7 4,9 0,60 18,6
)R 475 S10 6,47 0,39 18,9 4,6 0,89 24,0
4R 30) 312- 6,87 0,49 16,1 3,9 0,72 21,2

I 5R 363 llOl 6,7S 0,63 13,6 4,2 0,60 19,0
6R 400 494 6,/9 0,81 10,9 3,8 0,97 16,5

. ~.o.p..(,R 'I -+8,2 -.42,0 -5,6 +224,0 -42,9 ..19,2 ·:·16,9 i ..33,7
·*~:: 1R to 6R
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7610/1 STILLAGE' TRIAL - SIXTH RAT DON
u. .0

Table 24 Smut whipsiha x 10-'

. STILLAGE TREATMENTS LEVELS or N(I<Q N/ha) MEAN
0 60 120 180

10 - Control, no stillage 2,25 2,18 2,00 1,96 .2,10
11 .. 1r400 stillage dilution 1,80 2,69 2,65 2,03 2,)1
12 - 12200 stillage dilution 1,47 1,72 1,7B 1,29 1,57
IJ .. 1:100 stillage. dilution 1,51 2,17 1,32 1,67 1,67
14 .. 1t50 stillage dilution 2,35 1,82 1, '3 1,28 1,64
MEAN " 1,89 2, 12 , 1,70 1,64 1,86

I .



SOUTH ARICAN SUGAR INDUSTRY---------------------------

CaLNo.: 1426

Objec t:

AGRONOMISTS' ASSOCIATION
------------------------

7610/1 STILLAGE TRIAL---------------------
'1'0 measure the long-term effects on the so i l of irrigation
with distillery effluent at various dilutions and to determine
the nitrogenous fert i 1 i se r value of t he app lied effluent.

This' crop: ,
Seventh ratoon Age: 11,7 months (23.6.88 to 15.6.89)

Location:

Vatiety/Spadng:

Hippo Valley Estates, Section 9, Field lOB.

·NCoJ76 in l,5m rows.

Fett i t i aer : ( I)
(2)

(3)

Nitrogen: see treatments.
Phosphate: 100kg/ha P20S as s i ugLe supe rphos phat e
app11ed at 4 weeks.
Potash : 60kg/ha 1<20 as 'mur late of potash applied at
4 week s •

"./

' 'l'reatments:
\

(a) WlOie' plot ere atrnent s we r e five rates of d i Lut i on 'of
distillery effluent (stillage):
IO:~ontrol, no stillage
II:Stillage diluted 1:400
12:Stillage diluted 1:200

'I3:Stillage diluted '/: 100
14:Stillage diluted 1:50

(b) Spiit"piot treatments consisted of four nitrogen levels:
NO:Control, no nitrogen
NI:6U kg/Ita N '

, N2: /20 kg/ha N
NJ: iso kg/ha N
The nitrogen was applied as ammOl1llll11 nittate 1n two
dressings, half .at 4 weeks and hellf at 8 weeks .

·:,e
Rainfal1 : ( 388,Omm Lr r igat ion: 1S76,Onun

RESUL'l'S,

(a) Yie1d-dc'1tfJ: ''l'he,cane y i eLd , ERC% cane,ERF% cane, ERG yield and ERF yield data
for the first to the 'seventh r at oon crops are shown in 'fables , to 5.
(i)" St Ll Iugc : In the seventh ratoon, there were s i gn i f ic an t (P=U,US)

,increases io'·c'ane and ERF'yield (-lith increasing levels of applied stillage.
Although trends were not s i gni f i.cant , ERC% cane and EJ.{F;~ cane values were
depressed at higher levels of appLie d stillage.
(ii) 'Nitrogen t re atruent s : As'in previous crops, highly significant (P=U,U')

,q,uadradc re!Jpoose;r-' In e aae , ~LW ami l!;t~.l" yiel,dt:l ~.IIHiil ~(H:~littl:lt1 itt \;110g~"''''''lth

,ratoon. There were also significant (P=U,05) quadratic ERC% cane and
ERF% cane responses to nitrogen with values dropping ClS the level of applied
nitrogen increased. I "

(iii) Stillage dilution'k' nitrogen' interaction (Tables 6,7 and 8): Cane, ERC
and ERE' yielcT171teractlons were similar in tlte four t h , fiftlt, s i xt h and seventh
ratoons. / Forupplied N levels of up to 6U kg/Ita N t he r e wer e 'increases in
cane, ERC and ~RF yields witll increasing concentration of applied s~illage

but~this trend was not maintaine~ at,rates of applied nitrogen exceeding
:6Ukg/ha N. For all stillage treatments except the / in 50 s ci Llage dilution,
',there was a .Line ar increase in cane, ERCand ERF yields wi t h increasing levels
~f applied n i t rogen ;: ,Significant interactions were also ob~ained with ERC%
cane and ERF% cane ,data although at each level of applied oJ.trogen, there was
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(e)

I

a general trend towards depressed quality witll increasing stillage concentration.
i\t each stillage' concent r ac i on , maximal levels of qua li t y were obtained in the
60 or 120 kg/ha N t re atment except for EHF% cane, whe n the maximum occurred in
the treatment r ecei v i ng no nitrogen and 1:50 s t i Ll age dilution.

(b) Stallc-data (TabLes 8,9 and /0)': In the sixth and se ve nt h r at oons , stalk
, populations Here slightly depressed in the absence of sri Ll age and they
increased Ivitll i nc r e as Ing r s t i Ll uge conce nt r at i on up to the I: 100 stillage
treatment. St:Jlk lengths and stalk diameters inc r-ca s e d IVlUI both increasing
nitrogen applications ~nd increasing stillage conc811tration. As in previous
r at oons , .h i gh lodging % rates we re generally associated wi t h high nitrogen'
and high sti../,J.<lgr..; app Li c at Ions , '
Flocvetiog ('J"lbJ.~f; I~, IJ and 17): F'Iowe r i ng l"I.lS not as pro Li f i c as in the sixth
ratoon. There '''CIS <:l significant interaction. Thus, <.It Levels of zero and
60 kg/ha N more f Lcwer i ng was recorded at higher stillage concentrations of
I: /00, and l : 50 them at Lowe r concentrations wh i l e tile opposite trend was
ob t a i ne d CIt 180 kg/lw N. Higher f Lowcr i ng r a t e s oc c ur r ed in the plots
receiving 180 kg/ha N 'a!'ld either no stillage or 101'1 conccnt r a t i ons of st Ll Lage
of /: 1+00 or l : ZOO. . \
Stil1~ge'dat[J:,

(1) Tot<lJ.~!io·lids (F'igu rc I): Total solids ranged' from Lf , 17% to 11,48% in the
s eve n'til.ratoUil~:--·
(ii) St i l l age i r rLga t Ions : ,The trial received 23 s t i Ll age i r ri gnt i ons out of
a total of-26-Ti:·t:rgi.lt1.ons in the seventh r at oon , The me an di Lut i on rate, amount
of stillage, t ota I solids and potassium applied in, all crops to dat e are, shown
i.n Table 14., 'L'he mean annual app Li c a t i on of potassium as KZO to dat e was 1,8
t/hi;kin the highest sti.llage treatment, I4. The total nitrogen application in
the seventh I,;(ltoon was 321 kg/ha N in the 14 t re a tmeut ,
Fo!iarilnalysi,s: Fo Li a r samples were'taken from the trial a t ILf " \ 18, 22, 26
and 30 weeks a Et e r the' sixth rat oon harvest. Foliar N i:lnd fo l i ar K at 22
weeks expressed as a percentage of dry matter are presented in Tables 15, 16,
/8 and /9.
(i) Foliar N%: Seventll r at oon foliar N ve Iue s .we re a I I above the November
critical leveT of ", 60Z. The values ranged' from 1,71% to 1,86%.
(ii) FaHat K/~: l'1ean values for all treatments' wer e be Low the critical level

, of 1,10% in ti~e sevent h r at oon ,
(f) So i L'ana Lys Ls : Analytical data from soil samples taken n f t e rTia rve s c are shown

fnTables 20-to 32. '
(iJ soU:'saOlple de'pth'O to':W'crn: Very h i gh Ly s i gn i fi c ant (P=O,OI) increases
in IH Clmmonruili"-';jC'e'!:'8te ext r ac t ab Le 1< and in s a t ur a t e d paste and saturated
extract conductivities were obtained witll increasing stillage concentrations.
AU .the treatments, wh Ich received stillage showed gains in extractable K and
saturated extract conductivity over the period P to 7LL The magnitude of the

:gains increased I'/ith a t iI Lage t conce nt t-e t Lon . Over .t he s ame period losses
,were recorded in the,levels of total extractable cations Clnalysed for
(i.e~ K+Ca+Mg*N~)

(li) soli' s~llllpledepth':IO'';'''"bO'cm: Data trends Here simi Iar to those obtained
j n , t IIIii U - :J O--{,)nT"*~~p-';'/1 •
(iii) ,SoH' s ampLe depth: 60·to· 90'C01:, Ce'ne r a I trends we r e similar to those .Ln
o - 30 cm proErre:----:-, , ,
(1 v ) Total' and mineral' N; : ot'gattic" mat tel'" and'· C~ E';C~ : 1'0 ace r t a Ln whether the
observed decl.:e8S-e"'"'IiltO'tal IN ammonium acetate ex t r ac t ab Le K, N<1, Ca and Mg
in stillage t r e atment s had been accompanied by an Inc re ase in the mineral
n.i trogen in the NHL~+ form, analyses of' the samples still available from recent
.rat cons were done. ' NI·i4+ N decreased over the period 41{ t o 7R in all stillage
, treatments. ' Therefore the possibility of the dec r e as e ill extractable K, Na,

Ca and t'lg 'lwv.i.ng been compe ns a t e d .fo r by a corresponding increase in NH4+ N
did not occur. Ilowe ve r , s Ince only the extractable c a c i on s wer e de t e.rmi ne d
r a the r than the exchangeab Ie levels, due to insufficient s arnp l e mClterial,
the actual trend' on the exchange complex cannot be usc e r ca rned from these data.

.. !
:' I

, '

"
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In treatments receiving s t i l l age , NOr N generally Lnc rc ascd from 4R to 7R
with the Lnc r emcnt s t end Lng to be h i ghe r in the more couceu t r at e d stillage
treatments. Determinations of C.E.C., total nitrogen ~nd urgunic matter, were
also .done on the same samples. C.E.C. datil wer e va ri ab Le and ·no d i sce r i bIe
trends emerged. 'I'o t a l soil nitrogen and organic mat t e r du not appear to be
Inc r ees Ing wi t h .i.nerc<ls.i.ng r at oons ,
Srntlt· i ufec ci on levels: Smut roguing (...as conducted in the se vent h r at oon at
9,13, 17, 2d~-'-:i'.r;·-·iiJ, 33 and 37 (...eeks a f t e r sixth r a t oon Ira rve s t . Smut
whip data are presented in Table 33. The beneficial c f Ecc t of stillage in
suppre s s i ng smut whi clt (vas observed in some of the prev i.ous crops was not
evident in t h i s crop.

,'e
DISCUSSION

Application of s ti Ll age s i gn i f i cant Ly boosted 'cane and EHF yield in the seventh
r at oon but no signi Fi cant increase was obtained in Ene y i c Ld. In the absence
of applied N the h i ghe s t stillage application rate ILf gUIle 93,'13 t/hCl wh i l e in
the' absence of s t i l Lage the treatments receiving 120 kg/hn N gave 90,70 t Zha .
Thus in this crop,' <IS in the sixth r at oon , the 14 treatment provided a benefit
of about 12Ukg/h<t N.

Analytical data have shown that soil organic matter and total so i I nitrogen have
not" built up OVC!~ the yeur s . Howeve r , in the high s t i Llage t r ea tmenc s of I3 and
14, a build up in fW:r N and total mineral N (NHtf+ + NOr) occurcd in the

o to 30 em and the 30 to 60 em profiles over the pe r i od tf1{ to 7R. 'l'hi s increase
in levels of mi ne r a L' N uvaLl ab Le to the crop is prob ab ly r es pons ib Le for the
observedinerease, in positive cane yield responses to ~ncrensing levels of
applied stillage in the Lat e r r at oons .

. .
•• , ••••• -•• - .' ~ • - r ,.!! -: .. , " ., - '" - '" ....... -. -"
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7610/1 ,STILLAGE' ''fRIAV- .... ,. .,R to' 7R

'l'a'ble: I. : ...c.:tn~ yi.~ld-dtlta·

13,88 . -

'0 e ••• _ ......': ••••• 0 ••••• __[.; • S ~ I.. - . N ~ S ~ . I . . . ... * .. - - - ... -;..... . . ~':#'.:..,,,

__ J -- . -. /5,65 12,59 1/,96
.. -. I ..... • :'" .. 1. ___ .:-. J... _.. :- 16,77.

/I{

- ..• , .. ··CANE··YIELD-· .. (t!h:J)· ". . - -. -. .. - ~. - - ... ~. - ... - ... .. - .--- I

2K ~ - -3R .. -..... -4R ... . - '5R'" ... 6R . - .,. -7R"- . 'MEAN

J 13,48 I / /4,04
"-

121,91' 9 I, 13 97,02 78,54 109 ~ 26
/13,9/ I 13,28 / 16,3 I 95,02 108,73. 93,34 / I /,20
123,59 116,0.6 I /9, 18 10 I ,83 117,2/ 95,64 I 17,54
125,03 117, 10 124,22 101,53. . 129 , OL~ 97,52 120, 19
13..'~. 10· . 127,98- 142;00" H5,85" 137~90' 107',60- ~ 28, ·13·

L.S.D.· P '"" O,US
p ::.0, 0 ~ _... ~ .... _.. - - ...... - . - . - .....-

~n plots:
10 -'- 'Control', UJ) s t i Llage c. 148,69
II - Stillag~ diluted 1:400 137,84
12' - ~lillagediluted /:200 149,28
13 - sr i Ll age diluted 1: 100 146,92
~I~· - ~ tilla gc . (Ii 1ute d '. -, ~ 50 .. - . .. . .. ... ... . . .,3 I ',49- I . I I. . - . - . I I I I I
S.lgll J. f lC<!r:CC , .. -. - - - , - 1'1. S.

. ~-

---------_ .. --

. TrufA'l't'icNn> - - . - . - .. " - , . - ..• -..

.::--

.: r- ~. :". ::~ •

I 5 , 53 I /S,0 I
3,88 4,5U

13· 16' ... /9·06,, ,

6,55 6 , 54! 2,82' -
--8,7)· 8 74· - J . 17 .• ... . .. -, ,

10,27 10,27 4 43 -
2, :W 2,30 ~::d -_:.. Wj~6· 8; 7 I ..

IN I ~b', IN I ~'ddr IN I -;'o'd, • -
- - IN"~" _- .. - ....... " .. " ,- .. IN1 .. !* .. L. ...•..

I N I ,': ~'n',

15,73 10,67
3,52 2,39

I 3; 38· .' -.8) 67·

10,02 I 6,80
JJ; 38 - ..... 9 , U9·

. - - ., -: .. I.... - .. - .

70,3CJ I 74,CJ7 61,50 75,49 68,45 77,23
108 , 78 I 19,22 Y2, 17 109,63 g./ ,51.. 110,90
142",75 144,21 118, 17 138,31 102, 18 136,32
148,-40· J55j2~ 132;35, 148,50. ~.15·,97· ~45;O3

,,;':,,;':,', ..,':-;':;: ~':""':'''k "/:;':~': ..,':-;',,;', -
.. '....'.....'... J .............. ...1...... ' ........ ..'- ..'_ ..'. ..'.........'..
(. t. c~ ., .. ~ _ .' 4', f" • • .. • ... f' (~ ._. .. ,,4 .. ".... .. ..... f'" c.' .... _ • _ ' .•

-'

.. _. .. - _. . _. L~ : ~~ 1 I~ :~:

: H»)4CJ~· . ~6) ~6"

/10,88 78,91
143,08 I I / ,92,
158,66 149,93
/58,75 156,06-- ----....:.,.:;.: ';':;':":1':

..'_.......... -'.............. ..... , ...... f" , I ~.-_....-.. ~

S,7o I 1,27
-··11,72 . 15,05

-
13,78
3.08

... ,... ·9,65
I
I IN I ~':

_. HI' I,:,

. ~ . - . .. ~ ~ : :- ; :. : :- ":. =- :: ~~':--.';-.

L.S.D. P = U,05
P -= 0,0 L· - ....- . - - .. - . , ... - .....

Llm:ar e f fec t
QU.:ldr.<Jt.ic. eff€.~t· , .. _.... -, _..... , ....

----;-.-- n----+-- I I I I I I IS. E. S .l ng t e p I (lit ± . 2. 6 , j I I tJ , I J . J4 ,4 U

S.E. t r en truerrt me an ± . 6,59 4~ 19 3,60
, . -J 8',46 13,54, ... '12) 21~.C.Y.Z··

~pli.t-pCl-LltS: + ='1= I f I I ! 1 I
em - Cuntrol, iDO nit rogen
N I - oiJ kg/ha N
N2 - 120 icg/h:l N
N3 - 180 k~/IIC1N .... ".-

S • E . sing 1epic,) t ±
S.E. tccar~ent me<ln ±
C.lJ.Z"· , --" _., _ _.

_._--..... __-.

'I'r i a I me <Ill ' - ..... - . .. , - • '. - ......... - .... ,., I'4 2 , 8!.~j_' 23:. 7 ·1 ·1../ ~ 7 .. 58 t .( 2 J :. ~ 5· t ./ U·' ., U7,' 1I7 , 98· I -94·, 53· t H 7 , 2 f ..
1 I -~.~-~ I ! I i I I I
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76/011 STiLLAGE l'RI~-:-:""" la to· 7R
---._.--~ ..-..._--- .. "

c'"

TablE' '2 ~. f..RC% 'cane' 'data...-.-.•._.__ ..... ~~.,:.. ..

,._~_ •• a; .... , •.~- _.t"....-..... • _._-~..-...--: •

ERC% CANE

.. '4H . ''sR' i.. vI{ 7R I MEAN
--~.....--'

13,05 13,60 12,\.<; 12,57 ' . 12 89I '
13~U8 13,30 II .sz Iz,5 1 fl,74
12,85 13,25 , i .8' /2,50 /2,6Y
/2.88 / '2 , 98 I I I ~ 7 1 /2; 2Y /2,05
12.,34 .1 1,08- I rt , (,li) f I 1.24 12 .. :12

.-----..~. t

'k I *. 1 ~',. .i N.S.
I

U,'f'J , 1,08 I--:)~,)-~-r=
- I. .. .....

t,..

!'! • ~ • I . I • ~ • ,. N • S •

. 3R- -- ,-.--t----. !.J.J /4
1-1--. I J:j: 25

13.08
12.98
13.00

TREATMENTS'
.. _~..- --.#._.:_<--~.--~" ..~--- ....._...._-----

"':'1 .,' ''''.1.' t) I " '. I / H I :-' R .1.:.(" L ':" ~ ...... • ~

Tv~":'·-··So;;·i.i·ot, no s ti Ll age lLilll i i~.77

Ii'· :ld.!.lage d i Lut.ed I:4UO 12.l.:::. f !;:',8/
'12 - !';i.iUage diluted 1:2UO i2,t::; : i:!,65
.u - J':t{la~~e d Ll uted I: /uo 1),('» ! 12,63
I';. •. .:St i z I ag'e diluted I: 50, . 1J, ,.~/. j IL, 57

----.-...~ ..._.:..._ •.._~ - --.._·4-- -~·_·-·_··I f I. -4

;,: gil i Ei c arc e
---c::;;-:T~' -p';;'-'iF'{)s'- ~ --- * ~ ~ ---+-- ~ I.. .....

.'2 = U ~ CJr

;,; ..~. s i ug l e plots ±
:;.i~ .. t:ce,,'tl:H:~r:t mean ±
G.~ ·1. x

)4 I 0,64 'I 1,40
10 U. /6 0,35
y t· 4 , Y7 I: 10, 79

I,:n
0,33

IO,YO' .."

12,88
/2,91
/2,55
12.2/

/:1, l3
13,40
13, 17

,8 I· I 12,87 I 12 t 2U

"",':l,)IOls'...,";.~. ~::.I_.- ~"_:':..__.....
ih.... - .... 'ou c r o I , no nitrogen
['J i" i;i.Jl:g/lta f.j

t:l - j %')kg!ha Ii
ni .. ' .IS;!.;;q;!ha fi

_.' .... ---' ..... -'.__.-----_._--,
.:..i r.e ar e f Lec ;
Cl:ilc;nllj.c effecL_._ .. -.... - ,._ .. _-,_ ..._--------
:.. :~.f J? '''' O,UJ

'?~ () ,fJ J
.t

,. ---- ....- ~ -._ .... , .. -... _._'-_._.- - -
~;. ;;. Si.':g;.E-' plot ±
s. ~.';. /-':eatr,;ct:t mean ±
{' :, c,
u. ; ~ I\J

-'--'." . ~~.---_._ ...--_._-------_.
Ir:tel··lcl.i.oW3 II'; ':'(, -

52 U,57 0,84
12 0, 13 0,19

:J 4.44 0,49 I
.L.

- , - i

"-

'...c i a 1 mean 'I'} ''',' ',"J (4 1.13 UOL , 0/_ I "-. \) - ) :J____._ _., __ •. • • , ...." .._ __._ ------ t '
12 j 61,
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j'able J: . t:;UC yield data
..-..........--...._.........- .

, .'-

c-- i,

= I

i..
i..

MeAN'
.~

I
!

13,991
14,06 t
14,79 l

!
/5, '5 j

is. SY ·f
- i

I l
- I
- i

;

!
Y,YU

14 ~ lJ
17,U6
17,07

• .
-
----. ..._...

'"--
-

I
-

"-"-/4, -72'

7It . i

Y,89 I
11,66
",95
I / J 97

8,27
iI, 'L 7
J1,53
1),86

U,J7
(J ~u

.- ..... !.. -.
u,5Y
0, U
5, IU
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\.; 1 j/~ i
.xz I._-'"'!---
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I,L:::: : -
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, ,; l: ./ ti, , I. .-1.--..'----,-

I
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5°:" ~. ;:l ,

:1 '2!- ~. .
.~ I' i._,04-1
"J,52~
'" i.J> 00 •

!

. "L\,' ::.::_~_ ....i _

YI&LD ·ft Ilia) .ERe _.
-~Rt --3R 1 4R -. 5H l.;

i. 4.
i I

1,48 I 14,83 14-;86 12 38 J I) I
14, ~8 . 15, 19 12 54 . I>,42 ,

1):28 I:,47 t 15, 12 /5,3' l
I

, 7u 15,21 16,02 13 03 I I
I. ' I

7" IU,SY' 17,1..9 IJ, 57 \'!.'. 0--
f .. S. N. ~ ... 'Ie N.S. 1--

- .+,.bY - I
- - -

~- -...
" j j . 1,7<; 2.20 1,60
:. :>:; 0,45 U,55 0,4U
, • I'~

11,63 IJ,~j 12, )S .1r , ~J

:~=::-: f--. -- ,..

) ~!;; Y,22 I Y,Jb 7.Y~

.. I.:.j jt-+, 57 15,43 12,26 ~

, t;2 i~, Sy 18,38 15;5) I

," 7() tY,UU IY,YJ 16,07 ;

-.- .. _...

';')":":-: ')1'"!~1: t~'-:('k iet:,';

"':":'.:~';. ,~t:'it -I,",':..,', ')"*~.•_....__. ......
: 1+ 'i 1, j I U,8U O,YJ
, (;() __ ....!. ~. 7!!.... ',07 1,24

'"

~5 l,06 "--,~"ib'- .-. -':-46 .
,52 U ,46 0,28 0, :n
,Ii0 IJ,'J)' . 7, 'Jl.j 1, ,25 ,

........- ,--
1\1 ' ~', - IN I ,'.,b', IN r 1'("(t

...... _. _. .. -
--- ~~

.• 57 15,35 I /5',77 . '12,96 ,

I ;p,,,·:t· f·£ff.'Cl : ',·,·i.

~~;~;.,ic .lr.c' ~ ••--- _ ,_..,.-._--... . ~._,~.

L .. ~; .. }~. ~ p:-::i}" uS , 'i'i;~':

- 'J "I I ~-7. .. . t'O'I, v , ,. ;:. ) / .
~~-·--:;-l:-,...;-)····-·,-:-:·· ---± ._- .. ~._ - ."~'. _ _- -t-·..· :; ··-v·: ..
~ • to.. s·. :b . e i-' Lot. i l. .. - .) .
S.!';. tre;;lment mean± ; U,5i
ro·· % . . ,I -'r i .

.,';••:'.~._._.______ .~~.~ r ;

"u'e,·"c';'oo. . hi'" e
-~ ~.:-_._._.- , ---· ..··I··~.:-

"1Yl;lt mean ',' . . . . .' r8) ! SO J i 5-_._--.......~._-- --- -'. -... -

l
-_ · _·_ · ~ :;... _·..,_ :..-.-- .' ' --~-_..._- ----- .-----

. . TREATMENTS ' . ~" .

- .. . :..:: ". -'~'R"'r~"
r-~:...-~.. --.-:-.;: -~ ...~ ..1._~

I i},u; Cl ,,1CJ ~ S : I .
r:J-::-·to;t~o.i, no stillage 18)/r:0
II - Hi.ll.:ge diluted ':400 I 16,~6

n -.gt.i.l1age diluted 1:200 ; IB,85
n .. ::til1.age d i Iu'ced I: too , 19, :1.,
Ii, - :':l.:illuge d i Iut ed 1:50 .1 17 "V. I ' ~•__·~_c •. ,_ 1-'-----'
Si er;i f i c auce ! l'~ • ~~.--.----- ..-----:--. r-··-·
L.~.D. p~u,U5 ; .'-

l"'-~(.J'. UI I
. I._._h_ --_.__...__.. - .. r-:;-'

... .,... - '.S.I~ • .J1lIgle plot ± J -, :.,;")
[;.1';. c re atmeut me,:III± I U:~:.)
C.~I.I;. d 2:»~~;

==::::-.: ':-'::'.::::.:..-.:.:::::::':'~::' ::..:::.-::-:=.:t:.:::..:~
~: r... l i t p 10 I.. s : .

Tii.~·--=--~:~:'itr·~l, noni,trogeu .1/5,111 ~
f11 - \JV leg/Ita N 'IS,Y:· ~

nz - I /..~: l<g/lJu N I's "(01.:

I'.' ] -- I":,' "g/"'a-J'} .;,.'",: I'~• {. t" I' , .. _" ;" "J.,:, •

-.'_." -_ -..-.._.- i ..



....,..

e\
~~ 'ijQ" ~iu.tA~: nU:A\' .. '-'R - to'1a .

'1!!!-........:.._&~~::m ._.

'l'c.-ble /f ":'- ERF%,. cane . data ,/

•• -4 ... __ • - • - .- • • ••• •

e

• • ••• • •• __ • __ ••• ", 4. .. .. • • " •• _ ".. • • .. : •

, .

. :~

.' ._- ---.,,'_.~-- -~.~----------

'j'REA'l'N &"4 '1'S . . ~ .. - .. . - ··ERF%, . 'CANE .. ' '" ' .

,. ..... -.' ..... - .' IR. 2R'" . 3R" - "4R ..... SR'I '6R" , '7R '.
I------------------=.---:f-....",;~_;.~. MEAN

Hain plots:! _ '--

"ro '- Control', no s t if Iage 14,58 14J~1 14,35 14,23 15,/2 14,42 13,67 14,37
II':' Slillage d lIuted 1:400 14,7714,38 14,42 14,20 15,09 13:73 13,67 14,32
12 -StiLLage diluted' 1:200 14,98 14,16 14,30 14,08 15,03 13,78 13,64 14,28
IJ - Stillage diluted' I: 100 15,04 14,16 ,14,14 14, II 14,80 13,68 13 54 14 21. . . , ,
1/f - Stillage diluted' 1:50·,······· . 15; 12~3,94' 14,27'" ·13,6/f 14;30" 13',37' "'/2;76'·· '13;91"

significance· ··· N.S ~~PI.S.·· ,'.-- *.. ~':.. N~S _ ..

L.S.D. p=0,05 - - ""; 0,40 0,49'- 0,57 - -
p=O, 01· ' .. - _. ..'.... '. . . . . . . - -' .. - '.... ". -" .... -' . -'. " .. -'" .. . _ ..

._-.- .-- -'"..----l---+-----4---~--+_---.l_--_J
S.L s Ingl e plot ± .0,77' 0,06 0,89 0,51 0,63' 0,73 1,12 -
s.u. treatment mean ± 0, I~ 0 .• 16 0,22 <:J,13 0,16 0,/8 0,28 -
C. lJ• % .: ' . . - r : . :.: - ~ : : '. : . '. '. : " : . : : 5, I 5 4 , 63 : 6, 25: " . : 3; 6 6 ~. . 4; 25 ' 5 , J 3 . :: 8; 3 J:: ;:,::.,.."

. -._.::":. '::.-:' ....."._=--==t======::l====i:=======i=====I====l:=~=I
'Spll (; plo,!,!:

NO - Control, no n izrogen 15,/7 /4, /8 /4,06 1J,72 14,58 14,00 1J,28 14,14
NI'- 60 kg/Ita N 15,01 1/~,27 /4,47 14,21 15,03 14,-07 /3,64 /4,39
NL - IlUkg/ha N 'l~,6j /4,22 14,37 14,10 15,07 13,5Y 13,53 14,22
NJ - ISO kg/ha'N . '" .... 14,77 IL~,UI 14,29' 14.,l8 14',78" 13,52 13;37' -,14, 13··._ ........ ~.. -_..
Linear effect ~ ~',. N.S. N.S. ~'d: N.S. ~':~'. N.S. -
QlIi:lu~'alic effect·· " .. U'.~'._ ~~:S-=- . ~·d:.. ..,': .. - '·,,·c· ;·i:.:!_. . * _.
L. S. D. P=O, 05 0 , 5 j - 0 , 34 °,3 I U, 35 0 , S 6 U, 3 I -

p=O.OI .... _.... ..... .. .. - - 0',40" '0,42-' '0,46" ',15' ..... _ ..... _ ..
I---~~~=---=-"_ --- ~ '... 0',' ---

S.E. 'single plot ± 0,83 0,40 0,48 0,49 0,55 0,60 U,49 -
S.E. treatment rnean~ O,IS' (;,(j9 v,H 0, II U, /2 (_;./4 0, II -

C " L .., 500 280, ·J:B .. ·35l" 367 "'-·J8· ··366· _ .
• ..' •• 0 '" ~~)'" --'-?..----J~...,....'...,....,-01_-----f

Jnt e ruc t LOriS .. .. .... ,.... ... .. = =, =....... _.. ........ =. ~IN' .. 2· .........
- -.. ....,.. .--

";;";,<.11 Ne~lfI .",_." 14,YO ll.~, 17 . 14,JO . .14,05 .. 14,87.. i),80.. 13,46 .. ./4,22 ..
_. _ .. _ "~'~''''_'.. ,_.' __' .~. --"!- .:..-__--.l.

-....J



.,

'.,,",' ". ······,',,·····e
7610/ /. STILLAGE' . TRIAl. - - ...~. 1R" to" 7R '-

e·, A)

~:. "

...
-"~._-

Table 5~: ERF" yield- 'data
...--.-..:.-

". _ " w .~•...: ......... .. • .. __ ... • w " ~ - -, .. • .. .. ... -

I

00

I

.. , .._--
. ' 'l'REATHENTS'~ . . ... '. - - .... ·£RF- . ·Y·rELD ... ( t/ha) . .. ...- .. _--_ ..... --".. ......

.
. _, - , .. ,... - 1:--'-,-:";.. .. ".' .•0 :". -, ......... - ...... . " IR 2R' . " .. -3R' . · ", '4R --' .. ~-s.R-'" 6R' . , .'. ·7·R ., .. ·MEAN-·

- .-
Lo ts '. . _
~';t-;ol, . no s t iUage . 21,63 /7,31 /6,,28 16,24 13,89. /3,94 .10,78 15,72
tillage dilutedl:400~- 20,29 /6,3/: '1637 16,53 14,38 /4,82 12,78 /5,93,
tillage diluted / :200 22,30 /7,46 16,62 16,83 15,25 /5,96 13,06 16,78
tillage d i Iut ed I: /00 22,09 /7.,71 /6,62 . /7,59 1/5 , 04 17,61 13,21 /7, 12
tillag~'diluted' 1:50':~'

.. - 0- ••• 19,57 ·18,66 18,24' . · ~9:,37- 16,51 . . /8) 39· 13,6/' /7,8'1' ._._. _ • .-.r..-....-...~

Eicance'
. . .. " "..... _.. - ... N.S. N.S~ .. N. S... -. .. ... '" .. ;'~ - .. ... ... ". *.. ,,;I:..r:#,: ....... " ";,', .... . .. ... . .. . '.' - - ..... --- -

p=0,-05
--...- I----~,- - - 2,()5 1,66' /,60 1,79 -

P=O,O , .. - ~ -, . ". -. . . . . -, . . ,... -- . - - - - .. "~' . · - .- . ~ .,... ~ . - .. .,.. .. 2,24 . · -.~' .. - .. ... .. "0'''' ...

....._-_.....-.- ..~."" ~.-
_.

Ingle plot ±
,- 4,33 2,34 2,28 2,66 2, '6 2,07 2,33 -

reatment mean ± I, OS 0,59 0,57 0,66 0,54 0,52 0,58 -
. . ~ - . -.. ... - ...... o ......... , 20,39 IJ,40,~ ~ 13;54.'·:' .1.5;36:.::- 14,39'; . 12,85: . 18,36:. : • •• P ••• __ , ••

-' -. -•• '.' -< - "
- ~ ... '........ -

_.~.:..- b..::-~.
" - " .' '"'.

::-.::'----:::
plots ,_._----..

:ontrol, no nitrogen /6,90 1 , , 16 9,92 . 10;20 8,9/ 10,43 9,06 10,94
,Okg/ha N 2 I ,4 , 15,94 /5,7/ /6,76 /3,81 15,34 - 12,42 15,9/
'20 kg/ha N 23, 17 . 21,30 20,50 20,3' 17,82 18,75 /3,80 /9,38
ISO kg!ha N" .. ' .......... . ... 23,46 2 1,57 . 21', 17· . · 2/,98'" /9,52' . 20,06 · IS;loJ7 .' 20,46' ..
-- ......_.•
~ e ffec t .

~': ...r,;~. ,,;'~;'(~': . 1,...,'(')'( _ ..':;',~r( ;',,,;'r-/, -,',-';,'.'1( ":,'"1':,,;'( -
rt i c effect,····· ..... - .. -.- .. ~':'";,':'";,', -,',,,;',";'( . i',,'C"#'r .. . _ ·'-(f',"l,.'. .. ~'("'r,,;·:. . . ;'~...,'(;';

" . ";'C,,;';)'( • · ... " - ..

...----- .....- . ._~--'.-

, p=O,05 .' ! 1,53 1,54 1,43 0,85 0,96 0,94 0,41 -
P=O,O I. ....... -. ", .... . ... '." . "....... " .. 2,05 2,05 . J, 91 .. , .. J,14 .. ',28 .. ' 1,26 .0,54 .. -........ ,.'

24'-'"
~

il.ngTe-p-lots ± , '~"2,4 I 2,24 /,34 1,50 -;-;48 0,64 -
treatment mean ± 0,54 0,54 0,50 0,30 0,34 0,33 0, /4 -

. . . ' . . - - .. '., . "... " .. - "...... . . 1/,34 J) ,80 . '/);32"- 1;73-' 10; 02" 9, 14 · - 5; 02' . · ..... _....

.-'::-'''--''~ . ~-

actions IN'--.* IN I ',', - IN' -:,*,', IN I ,'n', IN' -:<~,..'< IN' **-:( -
._-_. ....... - '. '.' ..... -'." - '. --' . ., . " . -' " ...... _.. · -.... ", - - . - . ~ -. -" ... _.

IN!" -'* .. "· ... -, .. -- -
-

mean .... - .... - .... - - - ....... - ., f 2 , , 2L~ . 17,49· 46)83 .. ,17,3~ .. 45; 02·, .. 16, /4· ' '. ·12,69· , · ·16; 67· .._......_..:..._--

c.v.%
"""'""..._..----
Intel'

S.E.

s:]··;o.-

Tl'ial

Linea
QU'-Idr

L. S.D

S:E.

.?P.~.L.t.
NO ­
NI ­
N2 ­
N3 -

10 - C
1/ ­
12 ­
13­
Il~ -

Signi
L.Ti":15

Naill

S.E.
.. c. V·.%
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7610/1' .S'l'IL.l.:..l\EE· 'TRi:A~'" ,;,. "- '~EVEN'1'H'~l\'IOON
'fable' 6- = Inter~ction: Table:'(Cane- yield-and-ERC% cane)--- -

- '"

."~ .,

-...-..:-..
- ,.' .. .,;. _ "_ " ~-_ - - ~ _' ,0,

Table 7-:' Intet-f.lcti"on· Table' (ERF%' caoe-,:anu' ERE' yi.el.d)_ _.-.._- -_._"'- ..

\0

I

~

!LD (t/ ha)' . _... - .... - ... - ..... .;. ...... - -.. -. ERC% - 'CANE"' ... " - - - ....
,] (kg/ha Nt·

MEAN ·LEVELS·OF:NllTIOGEN· (kg/ha·N)
MEAN

20 ,180 . ........ ! .... ,0-· . . 60 j 12O .. .. ISO, "' ........
---=-~"':-

78, 54!';70 106,65 12,35 12,96 12,37 12~60 12,57
,31 .125,66 93, 34 1 12,34 12,62 12,85 12,25 12,51
,97 123,05 95,64 12,37 12,62 12~ 70 12,31 . 12,50
,67 107,55 97,521 ,2,2 I 12,76 11,90 12,28 12,29
,26 ·116,92· -107· 601 ·.1-1,62· . l ·1 :. 15 I r , 68· 10,5·1· 11.,24, .

'-_.

, /8 "5.97 ... 94; 53 · '12, 18 .. '12,42 12',30' l '1; 99- 'l2',22-.. ...,.__o~_·_
.. ' .. IN ~ !. ~ >';, .. - . . .. - ~. . . . . . ~ I.~.' '. ! ...... '.... ".' ... " ..

""""'-_. ---.=--
,32 . 0,79
, l~3' .••......••. - ....... '1" "".' ... '. .., . _........ - - _ .... - .. _.' _ .

....-.--~-=- .' ~_--.-.

6
8

90
103
105
10,,"
106

102

--.::-.....

YI
OGE

_.
.'

..
... - ....... '".'" .... "' .. CANE
· . ·LEVlLS ·OFNI1'R

TREl\.TNENTS . "

, ., -' - - -., 0- --I ., 60

10 - Control, no stillage
I

4' ,;~6 I 75, 16

I'/~ Stillage diluted , :400 60 ,10 I 84,07

12 ~ St~flage diluted , =200 67,(&0 85,95

13 - Stillage diluted I: 100 79,18 98,58
.. 14.,.. sc r Ll age d Llu ced- 1.; 50· - ...... · ·.93,B· 1 13,78

- -......
. f.1eall . -... -: ......... " ...... - - .. ' 68;'~5' . - 9~ ,51-_._._.... -......--..-..; ~_.

Significant 'Interaction ..... _... · _" IN~*;·r* ..... IN·' I ~---_..--~ ......__ .-
... -I· .-....... ~ ..-..

..

L.S.D. P = 0,05. . . " ... ' ... " _.," .. -.-._-.0 -':_"._ .....____ _.-

.. . . ...... - .. .. . .. ~ - .. . -. '. _.. .. -- ..

9,89
11,66
",95
1 ',97
11,94

11,48

MEAN

13,44
15,30
15, 16
13,21
'12,20

IJ ,86

. ·180 .120 .

0,83

J ' .' .' ,':...... " .. -, - -

11,25
13,27
13,45
12,48
12;20'_.-
12,53

ELD ·(t/ha) .

GEN (kg/ha N>'

.' ·Il ,. .'.'

~.

-~

\NE· ... . . , -.' . . . .... . .. - ERC YI
•

g/lla N) I I ._-
LEVELS·OF NITRO

,~ MEAN
· ... U-·· . ·60 ~. 180······· I

-.......--...
13,85 13,67 5,'/1 9,75
13,58 13,67 7,46 10,61
13,63 13,64 S,:37 10,84
13,64 13,54 9,68 12,53
12, 16 . 12; 76 " 10,72' 12,64--1--

13 37 . 13,46 . 8.,27- I 1,27,.- . ~ ~.

...... ... · - "~' . . - - . . IJ
.-':---''''''

.

i-l-- "'.....-..-.-.Lm.F% C

. . TLlliA'l't-1ElHS . -. Le~L~ ·OF NI~!_?~·~~<~_.
.' . . _.. . . ".:... "" ... '.' . _.. " . - ... .. g_ . . t . . 60 120-------- ._.... ,...,.,-•.~._--_.

IO - Cont ro L, no stillage 13,26 13,99. 13,5
II - Stillage diluted 1:400 13,33 13, 76 I/~,O

12 - St i Ll age diluted 1:200 13,,38 13~75 13,7
13 - Sti.Llage diluted I: 100 13,33 13,97 13,2
14._.Sti.i..lage.diluted·f:50·,,···· .. 13,:D8· 12,73 13,0

.... ,_ ." 4.'''' __ .., '-...

Nean _ ,.,.-0.,28 '.13',64 13,5

~gnific~llt-I~:l-action -'" ' .. , T!~;.:~~:~::~·-

.1..S~D~P ~ U,U5=. ..1..... U,)~
- - ._...~----
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7610/1' : Sl:ILLAGE""l'RIAL' ....... : SEVENTH
~ ~

1M-TOON

;'l'Cl~}e 8 :. Interaction-.'1'able- (ERF~~[(!J_

J..
' ••• , - ~_ "... _ • " .• 0. •• _ •••• , e.

c

-

_.. ..... ERF . ·YIELD· '. ·('tlha). - . -.' .
_-.:.~ --

LEVELS -OF ·NITROGEN (kg/Ira N).-- .-.--.:

_.
l-lE1\N0- . . . - 60··' . 120" --·HW·

~-~-- ..-. -

5,50 10,53 12,:n 14,7R 10,78
8,06 1/,58 14,49 16,98 12,78'
9,05' I 1,8 I /4,6/ 16,77 13) 06

10 ,57 13,76 . IJ ,86 14,67 13,21
12,1.1 14,44 . . U,72 _ 14, /7 13,6.1

-~-·g-;06-
...- ...._-...,.-

12,42_ _ 1J,80 15,/~7- 12,6~

..........._-- _..-
- _. in' ~...~.;,.~ _'., .IN '.', I ,'; . . ..

. ---_._;- ~ . :""'~

0,91
. - - . .. " . ,) 2 ,. , ... . ..

....._- : -._._-

- •.' • ~ _. • • • -... •••• 0_' '"

L.S.D • ..p :;:: 0,05
p.:;::.O)Ol

_ .. _,'. h • _." • - • - •• o••• -. ," .... "..... -. -.

TREATMENTS

Significant_Interaction-- .. _.

10 - Control, no stillage
II - Stillage diluted 1:400
12 - Stillage diluted 1:200
13'- Stil~age diluted I: 100
14 - stillage diluted. J:50.

•••,.00' . -------

--i-iE'i\N: ~.~. ~._.

-,,,_._,--------------

-------------~

,........----------------

I····~·_·_--------------
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Table 9 : Slall<' count data" '/R' to' 7R
....._----.--

.- .... ~. ~ -. . . .. ., ............ - .. - ... .... . .,

...... , . STALK-· COUNTS/fla-x- 40-:J . . . '. -. - - .... , ..:. .. -. - ..... ~

-
R '. " ":JR'" · '4R' " ... '5R' . 6R '- ... -7R ... '. ·MEAN ..

J,5 /44,0 150,8 /53, I 153,9 154,7 147,5
/ ,~ '142,7 /46,9 152, I 156,9 155,6 146,0
I, 7 /45,3 /48,7 155,6 157,2 /57,4 . /48,5
~ ,4 /45,4 149,6 .. 158,5 /59,2 f 5 7,6 . 149,7
),2 150,1 452,5 .. , 5 7;] . ~ 57, 7 157;2 .. .149,5·..- _. . ..

..

',9 132,3 /39,5 145,6 /5/ ,0 157, J 138,7
1,7, /46,7 153,7 /58,3 160,8 16 I ,7 /50,6
1,9 /5 I ,2 153,3 .158,4 158,3 ISS,S 15/,9
j,5 '151,6· ,/52; 2 .. '158., 9 157,8' -f 51; 5· . · i 5/·, ].
j-, 2· 145.5. · 149; 7· . J55,3. r5"'7~(r .156)5· , · .14B J '1.._.. ---

. ... -TREATNENTS·.'··· ~ - - _. , . -1

sp 1 i't .: [)I u t s :
NU:'-Co'nT~'ul, no nitrogen
NI : 60 kg/lta'N ..

. N2 : 120 kg/haN'
'N3 : ISO kg/Ita N .", - ......

t-Iai n p I u t s : . IR
--...,..................-...--. -:.--
10 : Cuntrol, no stillage /35,3 14
II : ·Stillage diluted 1:400 103,6 13

'12 : Stillage dl1~ted 1:200 135,9 13
I3 : Stil.lagediluted f: 100. 134,9 14
14 : Stillage d i Iut ed ·1;50- ,.. '" --', /25,5 IL:

1/7,5 12
/33,0 IJ
138,6 14

... - . ' .. ' .. " r-'40 , 6 14
, MEF.if··· ._.'---"'~ ." ., ... - " . , .. , '.. . j 32;4·..· --"4'

__•.Qo."'•• _ .......-._·trr.~ "'----:_,",'-.•

, --~-.-----"---- a-

I _.~ '-'~-.-~-~~

7610/ I ' STILLAGE TRIAL
_.-._=-~ -',.,•...- ...- ...._~----

I.

~~abl~~~.12._:._ St~J!'... length data' 'Il{ to' 7R

2
2
3
3

2

2
2
2
2
3

~ ••• - • ' •• p, - ••• - -.-
)R . '7R ... 1. 'MEJ\N .--
,4? .1,85 2,32
,59 2,06 2,38
,76 2,16 . 2,48
:82 2, 15 2,42
,05· . ·2,28· . · .2,57.__ .

, 15 I,7J . 1,96
,64 2,04 2,33
,05 2, 18 2,70
, /I. . 2.,47· . "2,76'- .

,74 .. .2,10 .. · .2,43 ..

S1~LK . LENGTHS(m)
-~_.--.- ....
2R .. JJ{ .. I .. 4H .... '5R ...

.. -
2, l~4 2, JU ,. 2,:n 2,06
2,35 2,35 I 2,42 2,20
2,54 2,40 2,47 2,26
2,44 2,32 2,4 f 2, /3
2,48 2,54· · : 2) 70. .·2; 32· .
--~- ----

....

I ,89 1,83 I ,86 1,93.
2,29 2,24 2,29 2,09
2,82 2,70 2,79 2,42
2,80 .. 2,75' .. 2-,93" .. 2; 39.

-_....-- .
2,45. - .2,38 · .2,46. 2,2 J ..

-

. 'II<r-.-..... -.,......
2 78 ., .
2,66
2,80
2,67

... 2,60

2,35
2,69
2,92

.... 2,84

.2,70MEAN

Spl_~~_ J;J;.<:!!~.:
NO - Control, no ni.trogen
NI - 60 kg/Ita N
N2 - 120 kg/Ita N
N3' - 180 kg/Ita' N··· ,.
--~----_... -.::-

Ma ~r:_R.!.o!'.~~ :
10 - Contrul, no stillage
II - Stillage diluted I:4UO
12 - Stillage diluted 1:200
13 - Stillage.diluted I: IUO
It+ - Stillage diluted··1:50········

, .__.-==•._--_:.-_----------------_..:._---~.

,..--_._.--~ -----_. ~--_._, ..... -..•... _._._._----------------
TREAl'MENTS . - .

I ~~ .. __."...•-~.-

. -'.~".' .._--
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7610/ I . S'l'ILLJ\GE·1'RIA.t._--..._-_........... ---
Table' II : Stalk diam~~er~data 1a' to'7R

~-_:_~--_.

. . . ...... -. .. . . ~ ... - - '. . ~ .....

'N

K .Dli\.ME'l'ERS. (em) - - . - - ~ .. ' .......... - -.. " .

l' : . , ·3R . . . '4R . - . ··5R, .. . 6R -! '7R -' . MEAN -

29 2,26 2,23 2,02 . 1,93 1,93 2, 14
30 2,28 2,30 2,02 / ,99. 1,98 2, 18
30 2,26 2,22' 2,01 2,00 1,96 2, 16
:U 2,27' . 2,28 2,03 2,03 2,01 2, 18
29 2,33. .2,32. .2,08· 2, 10 . 2,06. - 2;22

-.:.;.0 .......

27 2, J8 2, 14 / ,98 1,89 I ,9' ~ 2, 10
28 2,26 2,26 1,98 I ,97 1,92 2, /5
3/ . 2,32 2,32 2,05 2,09 2,04 2',21
30 ·2,36 ... 2; 36· . ·2) /1·· . 2, /0 .. 2 ~08· . . ·2,24.

"--'.-

:- 2,28 ., 2,2. 7· . . ·2,03 2,01 1 . 1 ,99·.. . ·2, i 8·

2,
2,
2,
'J-,

2
" -
2,
2,

'2,
2,
?- )

2,36
2,35\
2,35
2,36

/',
l---.....:~... _.

2,32
2,39
2,36
2,35
2,3]

ME1\N . . .. .. . '" - . . ... I .. '2 36 I 'J.' -- ,• • .....l-' ......_ ..... :.._ .... ___

'l'REATHEN'L'S .

_~_0.t"Y_~.C.l~~~:
NO - Control, no nitrogen
NI - 60 leg/lJa N
N2 - I;W leg/Ita N
N3 - 180 kg/lla- N··· .. , .... -

rIa i.':.:).1..~!_~:
10 - Control, no stillage
1/'- stillage diluted 1:400
12 - Stillage'diluted 1:200"
13 - S t .d 1a ge d i 1ute d l : '00
14 - Slill~ge ~iluted '~50···

..._-- .-.-- .. _ -
'__. ~ . ... _ .........._.noo.,...._ .........

I _....,..- ...-",

-~.~..__.~_.-~_.- ! _ .. _---~~.------~-------

... ~..._... ~__ I - .-.' ......~.._.

,,'
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7610//" . STILLAGE TRIAL

Dr. •. ' ... _..

---..-~.-' •.--
.. " ''1'REA'1'HEN'l'S .... . . . . '.... ...... , -LODGING%' -Main plot~.: . IR . '2R ... 'j/{ - . liR . . SR' 6!

'.-
ro / / 0 0 .0 U u
r / /I 2 6 /9 :3 6
12 14 S 5 J I 2 /3
13 7 2 3 29 3 , 7

.. ·14· ' .. 3 ,... . . I ~ . '.. ·59· ... /6· l~2
...-....:-.......-.;...._- -

Spti r Pl.u~:
NO 0 0 0 5 :3 I
NI :3 0 0 /I I 6
N2 IJ 5 7 34 / 17

. N:3··.·· .. 21 ·.·3 .. , O· ··60· ... 15' 39
~-.,;,.-.-...... _..._-

. MEAN' , 9· -2 -' .. 5.. ~ . '.27- . 5 15.......__........_.,......,
.........&

. ...... . ....

7R' MEAN

2 2
8 8

9 /I
5 9

33 -24· ... _..

1 1
10 4
13 13
22 ... 25·.. ~
1/ .. ,., ..

. :

0/ '. '. . " ~ '. .
to

._.-.-._,
{ lR '.. MEAN.- ._-

/4 10
25 12
17 1/
16 "12· .. 9·

-.-

j 6
8 10

19 /2
39· ~ 6· ..

17 .. -Ii ...9

A

1

o
2
5
9

o
9
2

~,,--------~.•. .
... .. . .. ESTIMATED- .. FLOtvERING

-~.'~ -, -~-

IR .. '2H .. . ·JR· - - 41{ 5R 6-_. .-.....

1 0 0 0 0 5f
0 0 0 0 0 56
/ U 0 U 0 6
1 0 0 U O. 5
I ·0·· . .:0 ... .. ·0 . . .. 0· S'

1 0 0 0 0 4
1 0 0 0 0 6'
0 0 0 0 0 6

/ . 0··· .o· - . . ·0·· .. .. O· 6

/ . . O' . . '·0- . ~ -o· .. -0 5-

... '1'RE.ll'l'MEN'l'S

Ma i n' e.!..~~~.:

10
II
12
13

··14·

Split· pluts:
NO. --
N/
N2

.. N3

.. MEAN .

1-----.-........-.....01
. --

i .
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76 lOll .. STILLAGE 'l'Rrl\L - IR to 7R

-
rnssION NITROGEN
S [(20 AS N
<g/ha), . , ,(kglha).

':229 -
183 -
212 -
207 -
250' 49
198 55
452· .. ' ..... ·58·......_-
2lf 7· .. .. ·54- '.-
387 -
362 -

.418 -
4/J -
491 ,102
370 .. 107
769 .. .... ' ~6' .,-

. 459, ' , '. ,-102'"
.....'_1

707 -
709 - -
913 -
871 -
997 230
709 221

',392, . .. ...... f 70··--,900 .. , .. ·.. 20)· ,-, Lf57 -
/ 366 -
I 744 -
J 660 -
I 962 408
I 60/ 458
2 629 .. ...... J2 ~ ...

, 774· .. . .. ",396" ..-

PO'
A
( I

.-..........:-.:;-.-..- i !
_-.J---..... 0,.

j S'1'ILLi~c.;E I 'fOTALNEi\N I
Ri\'fOON DILUTION APPLIED SOLIDS

" . . . " . . ~ '.... . ... (mm). .. ' {kg/ha)..,~-~,

IR I ::.no ' 3,9 I 553
2R I: 370 1,6 , 3U
3R I: 384 , ,9 I 553
4R 1:406 1,6 , 4 'If
SR, I: J36 3, I I 747
6R, r:350 2,0 I 452
7R I: 2 13. , . ,5,7 3 500_.•._--- -_-....... -~.

NEi\N .. ·1; 34 I, ' ,,' , ,2 i 8,,· / 790
..........._:...01_ ................ .:...

IR 1:200 6,4 . 2 459
2R I: 184. 4,2 2 lf2<J
JR I: 195 3,7 3 14,0

,4R I: 207 3 I 2 779
"

5R I: 179 6,3 3 3/1
uR r. 177 4,0 2 6/1
7R .. . :. ,I: ,/39 .,: '. . ' , , 9,0- . '." 6' 06L

.... 'a"...-....-.:_ _.-.. 1-."
l'jEAN ' , I: '183, ... - '. " '. 5,2 ·3 256.._...........,..-.-- ........__...-- ..-

IR I: 108 I 1,8 If 695
2R I: 99 6,7 4 938
JI~ , : YiP 8,3 6 lf~ 7
l~R I: 98 6,5 5 670
5I~ 1:90 ,2,5 6 4<JL
6R I: 96 7,9 5 200
7R . , .. .,: 84, . '.' ", .. IS., J, .. . " J' /13

.",,-_..--- ·_·a.•.-.
tiEAN . , ,I:95 ' . ' '. , ." Y., y, . .. 6 37/........-._..._, --."-..

If{ I: 54 23,6 9 669
2R . I: 59 12,5 9 555
JR I: 54 /5,5 /2 561
4R I: 57 /2,6 " 265
5R 1:49 24,9 13 794
6H I: 5 I 16,4 /I lulf
7R" ' " ., . I: 5 I· .. , ..... 26, I)" . . , 22·038---

NEAN ~

" . ~: 54,' . " ~ ".... ~ 8., 9· . '. ~2 '86lf.--- .

_._..._..

'l'REATMEN'l'S

. ~ ...

I I
1:400 dilution.'

13
I: 100 dilution

.'eo e.· ' •. ,.

r----------~--...

+--- ....··.:..llf.~ ..10.&

'-'------_...._....... ---

f"'--r-----~._.~" ,,~

+-------_... _" .-
12e 1:200 diIut Ion

. /
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7610/ I . S'1'I1LilGE TRIAL - . SEVEN't'H Hi\'1'OON

~-

~
NEi\N

80 ., .

76 ~, 7J
77 / , 78
79 ',77
81 , ,80
83 .. I ; 83

79 / , 78
~~~.--

1,72 I,
1,77 I,
1,78 ./ ,
, , 7~l I ,
1,06 I,

1,78 I,

I· '. LEVELS o[O,~!~·(l~;~;il~-)·~
1 -'iio-' 'i-~'~'TI ...................

" . . .. . . o ·60 I
I l l age 1,71 / , 7~+~-'1

eel 1:400 , ,80 , ,80

.cd 1:200 /,76 1,77
ed /: IUO 1,78 /,81

.ed q: 50·' I / ; 82· . l i 82
...

.. . . .. / /; 77 ... ·'-7Y
.......... .-.:.a...... ' ..oJ.

S'l'ILLAGE 'l'REA'l'NEN'l'S
,. .' ~. .

110 ... Coutr oL, no st
II - Stillage dilut
12 - StilLDg~ diLut
I3 - Stillage dilut

-' I4'_'StiLlage dilut
~ _ _._.....".--...~

. MEAN'

~-----" .."..,...._--"..._-.__._-----..---,--~

'-----'" - _ .....

1------"'*'",...,,·.._..:-.-.&.........-..-

Tabie' 16 : Foliar K% dry ~att~r at· 22'~eeks
.._~._ _ "4- ~

- ", ..,...._...._,~.~.+--~
0,0) U,BI 0,86
I ,01:. I , 06 / , uo
I , 03 , , OL~ 0,93
I ,00 r ,00 °,97
0,97 ·0,98 .. 0)99·

"(;;';;8' "_.~~: 9,El' u, 95-d

-- --... . ·LEVELS OF
NEN'l'S i

.....,-
... ., ~ ~. ... .. ... ' . o .. 6U

..&0 .•

!C1ge U,~() O,8Y
/ :/fOO 0,96 0,97
/ :200 U,68 0,99,: IUO 0,96 0,Y3
./: 50· .. ' .. J ,06. .0,96- -.. '0,91 '0,Y5

,S'l'ILLJI.GE TREAT

· . MEAN' ....

10 - ControL, no stil
1/ - Stillage diluted
12 - Stillage diluted
.n - st l l Iuge diluted

-, 14--·Stillage diluted

,----..-..l1li, ,•., , -,~.. -..•..' ~ ~ ~.--ru--..,

t----............,~ .... A ...._.,...... , ....~....

. ....j

T~b1e 17': Interaction Table Estimated'% Flowering
---_.~.~.~.._,..~._.:.-.._------------

.•... --
INU .% .. ..
~--

ha) ..
:_.~---

/80 MEAN'.............
,00 13,75

t: ,UC) 25,00
,00 16,56

r: ,00 15,94
,50 .. " ,56'

.....:o.~

,50 16,56'.
... -.._...-

' .. '. -.0, •••••

120

9,98

~,U{) 38

Oti' U( I(gl
-..:, ......__....-

5,OU 50
7,50 If:)

J,75 50
O,OU 2J
13 , 75 22

-'.... '"""-o!lo~,• ...-..•• ---
ES'l'H'li\'l'ED._ ..... ,"

'. '. .. . LEVELS·'LENTS
:;..--...•..'.

.. '. .. .. .. o 60'
...._.-.~ .......'--- _._-

+---_._~. ~."·"".4

stillage 0,00 U,UO
utecJ ,:4UO U,OO /7,50 3
uted ,:2UU U,OO 2,50 'J'

luted I: 100 3, 75 5,00 3
uted' / :50, .. .. ' . ,2· SO /2,5U, .-

.. '. .. - I ,25- .. 7; 5 '. I c
- -.. '. .. •. .. ·r

-,.,.....- -
.. .. '. .. . .. .. .. .. .. .. ' . j

-
.. - Significanc'e .

··L.S.D... P= O,US

f

'l'HELI.'l't

IO - Control, no
II - Stillage <IiI

· 12 - Stillage ell!
I3 - St i l Lage di

···I4~-,Sti!lage clil
...-...~_-. .......-'..~

· -MEAN·····

!-- -.....:.•,.A'.·.....,...................

,.... ~.J,~•• _ •••• I1. •• '" .....~__....,

I------~..._--------

..

,
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76'10// STILU\GE 'l'R1i~L

..

7H . MEi~N'.-
1,76 1,89
',77 / , 90
1,79 1,91
, ,8/ 1,90
I HJ '·,93, .---
1,77 1,82
1,79 ',87
1,78 / ,96
, , 7'J. ·f ,98 ..
.~

/,79' 'i 91 " .
-0.:.,....

2, /5
z, 18
2., /8
2., '7
2., I [l

2., 17

2., '7
2, /7
2; , 7
2, 17

FOLli\R N%- _...~.-
. Ii{ 2R . j. -Jl{ - '4H . 'SR-_. .
2, ot~ /,56 / ,7 , 2,04 2,00
1,% , ,59 1,70 2,0:3 2,10
2,00 . 1,59 /,67 2,05 2, /2
/,95 ',54 , ,68 2,03 2., /5

· 1,88 / ) 7J. ~,68 2, /2 ·2,09
.....- ..

. '-,82 I 42 1,47 2,04 2,07, .

1,92 1,5 , ',59 2,04 2,09
2,03 1,72 / ,83 2,06 2, /0
2,09 l) 75· · l) (;7. ·2,09 2., I I
~---

..
· ',97' . i; 60 · /,69' . 2'j OS· ·2 09, ..""'-~.;\.-

'fRE1\'1'NEN'l'S

MtJ!n ,R~t:~.:

IO
I I
12
1:f

·14·
'T"._~~- - .••.~.~

Sp1i.t pLor s :..._~.. _.....-
NO
NI
N2

'.' NJ.

. ··MEAN·

t-----....~ ....-. h.'.", ~

I'"""---~"'..~-"""-'---;'.•_-"'-,--------------,,--,-. .... ..._. _

~

' .. .....

7H NEilN'
.-- .......... .

0,81 I ,UO .
1,06 , , 10
1,04' I, 14
1,00 " /4
0,98 , ,2O.

........_.:_ .....

0,9' 1,06
O,~5 1,09
0,98 " /4
0,97. , ,17, ':

....... .0.-.-•..

O,CJ7 ',12"
........ 6 ......:-......

bE

/ )OG
I, II
I I I/f
1,1/ .

I , I/f

0,Y7
I, /0
I, /5
1,1&,, :)()

___________A.~~.~_ .
.. .' .. · . ~ . .. '. . FOLIl\R K%' . .

---r-
If{ ·2R· '-]R 4·R" .. ·5R·

- ........
/ , 13 1,04 0,92 0,93 I,:W
I, 16 I, 14 0,98 1,04 1,25
1,20 / ,27 1,02 /,;:06 1,23
./ ,20 1,15 I,OJ 1,09 " :38
1,22 , ,09 l ,09 . 1,29. , ,43

~~... ...-~:~ .. ..:~

1,12 / ,07 0,95 , ,U4 ',26
1,15 I I J O,~9 1,04 I ,~Y,
I ,2 , 1,14 , ,04 I, ,./ I,:n
1,25 I, 2t. - . 1,06 1,14 1,32

.- .•. -.- __.l ......_. ,.

· " /8 I, /4 1,0 I . 1,08' . I .• :W- .....-- ...-.-~ .MeAN

10
I I
12'
n
14

t-will plots:
r....~~~.al •

Sp1i ~~AP..Lo..~.~, :
NO
N/
N2

.. N3·

'---~'--_ _ _~..

, .



76 lUI ,: STILLAGE -TRIAL' .. SEe'1'H" RA'1'OON-----.........
e

·~ab.!..~ 2C!..: . soil" Analysis' -Data Soil sample depth 0-30 em
-..', .. ~ -...... -. "': . - . " .... '.

Spli(·-plut.s:
'NU-"-:'--C'o'l;"t'i~ol, no nitrogen 345 56
N / - 6U kg/Ita N 355 ()
N2 - 120 kg/Ita N 360 63
N3 - 180 kg/ha N .. . . . . 394 03

_ .•_&2.t·._ •.."'-".··.._-__ ,---- .... -,---

Linear effect IN.S. -l u.s
Qu~:~dCd t.i: e f fec t· . . . . . . . -'" N. S .~ .. ~~:~~s

::::D~~:e~~~!t± --.--- . -17:-· 15
_t~: tr:~t_:~~ mean ± _. .. - . - - - [21. itJ.2SA

......

--.,
'em); pH EXCHANGEABLE CATIONS
--<~

. . (O,OIN . . ". . .. ~ . , , *. " • -. ' . (m.e.%)- .- ................

'lCT~. CaCl~). - ... K' - . .. , Ca'" 1.'-1g · . ·Na '- · TOTAL·. ~

I,

I ~ 5,78 0,32 9, / 3,5 0,40 /2,4~, .I.. ;
6, /6 0,96 9,4 3,6 0,49 /3,8j ., . ! 5,95 1,32 7,5 3,6 0,32 /2,7)

~
r

5,92 ',9/ 7,0 L~, 2 0,29 13,4II 'r 6,22 ·2; 07· .. 7,8. '. L~, U · 0,32. · ·/4; 3 .
~--+- -~, i N (' ......I:..': ...~ 'N~S~'- . N.S. · . N;;S~' · N. S; .I' . o •
.' .

I
r.-.-..

, . I - 0,52 - - - -
! I - .. ° 72·

. _. - - . . . -.. . "~' -. . . -- - ., ._.. -----
) 0,57 0,67 3,6 0,.9 0,22 4,4', 0, /4 . O i '7 0,9 0,2 0,06 I , I, 9,54 .. .50,90. .43.52 22,Y4 _6 J ,44. 32,76 ..
--- "-.- -
, 6,3/ 1,48 7,9 3,8 . 0,34 13,5,

6,07 /,27 8, , 3,7 0,37 13,5, s,n I, 16 8,0 3,9 0,)6 13,4
I 5,9U ~, 35· .. 8;8· . 3,7. · ·0,39. · /2,9 ..

...:( N.S. N.S. N.S. N.S. N.S.
N. S, .. -'. . - N. S .... N.S. · . N. S •. · N. S ...• ' _ • to..

--
0,24 0,24 - - - -

. '- .. "'-- - ... _... - · '., . '-- .... '-"

..-~~..-:_~-

~ U,37 I 0,37 2,6 0,5 O,OY 3,9
j 0,08 0,08 0,6 0, , ' 0,02 0,9
~~,24 . i .28," 32,36· .. 12,97· ·25)54 28,Y6 ..

I =,

L.S.D. P = 0,05
P = 0,0/·

.~_._.~_ -..~ ~ --~.._-- I , .
S.E. s i ug Le plot ± ~7 I ]
S. E. l rea tment mean ± 32

C.:.~V:_~ _ " ' -- -." 35, 05..".•.. !.5_.~~7

!-~~--~._-- TREATMENTS I COND. (m~;~--~~

'1 i-sAT:"-'~~;;

\ I P"S'I'E' I'V"
., ....... - •• • ••••••0 - ... -. - - ••• ~ • 1:1 t I ~'(l".l._.. _~._.~_r__. I ,.~.{_.",_.-

. '
Ha i.1I p Io t s : \ ,._._._•.~~-~ I I

10 .- Control, no stillage 1 2 34 i 3
I / "- S t i 11 age d i 1ute d /: 400 i 2 7L~ I 39
12 - st il t age di Iu t e d /:200 ! .. 344 I es

. 13 - si. iIlage diluted /: /00 I 435 I Y
. I /~ - Still age d i 1uted../ : 50· . . ..... i" 5 29 ! {)
~.~-"'-_._~ ~~._- t:===-·1· _

'Significance ' .. -- ,b':o': i 0'<0
__--._......-..r--.: ~-.. -""----':>"' .• t-e - ----"

98 i 2L.
138' i y

\
\

t.
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. _.- "--~-~''''''

Table' 21 .:...~~oil'Analysis' Data<- SoU'sample' dep_~:~_~-60 em

- '.

• " • • #. -. .... • • .. ... " ~ - - •••••• - _ ....... - - ••, - ", • '. ~

("1\';'
0 ...:.._l.

cnu\
'l'RE1\

aS/c.

oc

, .
EXCHANGEABLE Cl~T10NS' .

~ I. ...-. . ... ·····'-(m.e.%)····· -'-" .........
pH

.( CaCl?) <0. -K··· . " ·Ca···' '1\18 - , ·Na - -- . TOTAL'

.~, 9J 0,22 9,5 4,0 .. 0,4V /4, ,
6,01 V,59 9,5 4, /

,
0,59 13,1

5",97 V, 76 8, / 4,2 0,43 1J,5
6,U9 1,2/ 7,9 I ... 0,32 /4,2'-+,0

6,38 .. · , .,47 . - .. S; 8· 4,3 - ·0',29· . ·/4,8
- "

N.. S. .. ......1.. ···N.S.·· N.S. . . _. ~t:".. .. N. S •• _ .., . ..... t_ ~

.. f--. -- 0,6V - - 0,20 -
-. ... 0,85 ....... - . .. - . .. " ... ~ .. . . - . ~,- ,..--.-- '-.

0,6/ 0,78. ),7 / , i. 0,26 5, /
V, /5 V,20 0,9 u,4 . 0,V7 / , 3
9,96 . 92,17' . 42;36 33,09 6/-1- " 1 , 36,80- ..

6,VO 0,92 8,J 4,3 0,4/ 13,9
6,U~ 0,78 8,5 l~, I V,39 1J,7
5,99 - 0,74 8,5 4,5 0,43 IJ,4
6,22 · 'U, 96 ·9.,7· . 4,2 0,39' /l~ , 7.....
N.S. N.S. N.S. N.S. N.S. N.S.
N. S. ' N. S •.. . . N. S. . ·rI.S • N. S •. N.S.

'- ,,---. -.
- I· ". - - - - -
- . _.

~ . _. .. - -.. _. '. - -. -
.. ~,--,",

0,39 0,43 2,9 0,13 V, / J 3,8
0,09 0, /() 0,7 0,2 . V, OJ 0,8
6,46 . · 5U, 13 ' . 33, OS /8 j l~9 )',96. ·26,91

>-" .-, ---".......---..

/23
J

95
/33

...,~~../~~

1.20
L,O
It ! Sl
1,1.6

2~

2Sij
l.U6
50

, 51.l

9,2;.

US
:3

2,7

1\1. s .
n.S.

. COND.·( mic r

'NENTSSAT.
.... . .. - .... - - .,' - 'Pj~S'1'E .: E

stillage 258
luted 1:400 256
luted 1:200 319
luted /: 1U0 436
luted 1:5V··- - .. '·450··

..'.....'....'... . . . . . - ., .. , .. ""'''-..

83
. . . //7

_______~i--~..-.- _.~

± 1U8
~an ± 27
... " ., . . . J 1,/7·: 2

) nitr-ogen J35
320

~ 345
~ . . . ·315·

N.S.
:t·; .,. .... ,. ··N.S.

, -
I ., . . . . . ' -
_ - f-.-~

It ± 96
mean ± 21

.,. . .... ; 27,89 3
.~--------~--~~ _.,

~~.pLo.t:.:~: '
10 - Control,
II, - S.l.iJ.lage d
12 - Stillage d
I3 - SliJ.1age d

·14 - Slillage d
__~_.a._..-..~__.-.....o-.-..-:.>".__•

I _._~ ....... _..:. _ .... _

, Signi.ficance,

S.l::. si ugl e p I
s.n. t r e q Lme n t

C.V.~~
1----- .:...... - ." .:..-~--

.':i p 1 ,i. I. IJ'! u t oS :

"Fiu··---- .CUI Ii:'r~o1,
NI - GU kg/ha
N2 - 120 Icg/Ila
N3 - I GU kg / /1 <J

1----,----_.__._-------
Li.near effect

. Quadi:'Cltic e f fe
1------ --- -.. "'~ ...-

L.S.D. P :::: 0,0
P '" 0,0f----,._. " ,., -,--- -_.~,

S.E. s i ng Le pJ.
S . E• t r e il t me[)t
C.V.%,

~-~._-,_.~._-'

L.'S.D. P :: 0,05
I? :::: 0,0

I ...-_._-'.• _...._..~

+---_._'~~~

:- u_~.__.~__



76 lUll. STILLAGE ''f~IAL': SEVENn~-'\l'OON
_,.-..-..a...,.__-'-

e
.,

1~~le22 : suil·AnBlysis-Data·~-Soil·sampledeptll GO-90cm. -,+_....~.-..-,_ .....~ _.<..-",~ ...,._...... -"..-~••-",,"."'-

". _, " _. .... • ~. '. •• _,.. ~ • .- _ ,4 ....._ .. ~ ... _

/4,4
/5, ,
/],8
/5;4
N.S .

. N. S •.

3,7
0,8

·25 39
i '

/,0 i 0,19
(),2 " 0,04

2 ::~~~~_ ~_7_,_0_8--!. -I

'3, ,

0,7
33 00, I

8,8
9,8
~,8

10,2

N.S.
N.S .

- I
\. . -. l-

0,2' i
I,

I
f 0,05
\. - 33 .. 02

7 0,61
I 0,67
, 0,66
., 0,64·

!. N. S.
. N. S.

0,]9
0,09
6,40

...6, "
6, /2
6,02
5,9Y
6:,36

0,64
0, /6

10,45

/20
IG~

. ,'c,'= IN. S • .

J5G
'.!.CJ7
367
5/..0
5Y~

/56
39

37, If 7

~~~~~-~~~l-- I' __ ~X?H~~~~E(.lm'\.BeLE-:)~A'1'10~~_ ._
~LU·. pH I. .,~

,"")1'1'",,1 (C Cl )".1.1.""'-',' a 2·
"._~~-"'_.~ ,.._.. . I 1 I

-_.,..

, CONDo (rn.i c r
. ~ ..~

If.'lEt~lS
Sl\T.

.... -.., -............... ' .......... - : _.PASTE. [:

-
) s ci Ll ege . 292
iluted 1:400 296
iluted 1:200 ]24
iluted. /: 100 423
i Lu t e d ' ':50 .. , .. ... ·463

..... -.... "..., .. -, ............. '. ~.: . . ~(4':

-- .....-.:. --
SO

~. - . . ...... ." . .. ..... , f2
~.

t ± 104
mean ± 26

. . . . . .. . .. ... .. . - ~ . - ..,28,92
... ~ ...

() ni.trogen 35~

343
N 354
1'1 .. - - .... . , . . - ·383
.. ... _-

N.S.
t· ... ... , .. ' .. .. N, S.

"'''''."'

-
. - -. ~ - ". - . ,. . . . - ... -

<;..,-
I ", ~~-

S.E•• i.ugLe plot ± I lOY It,8 .
S.E',tr::::alJilent ,ilean ± 24 3] I
C• ~..::~'". _., _'., __~'__~'. . . . . . .... -. .. . :3 0 .. 32 ,,"~.~3.~. ,.6,'. .;_.

· L.S.D. P = ~,

~ =0,

'n

Nain pJots:
I cr-'=-Ccu;-C;:o 1 ,
I I - ::it i Ll age
12 - ~;ti.l.l<lge

I] - ~~ti.1J.(lge

· 14 - ~';tilJ~lge

~J?JJ·.L:.Y,~~_t~f~ :

IvO - Con t ro L,
1'1 I - 00 Itll/lln
i'lL - ILl) kg/Ii
1'13 - 1i3(J kg/II

--rrr;~;;;::'-e' ( fc:-ct'
. QU.:.ldr<.Jtic e f f

.. S.i.gn.i.ficance·
_..- ••'- .. w ....~ .... ,· ... ·..·_

L • S . iJ• P. '-, 0,
I? ,." 0 I

· S. E. sJ.flGle p
S.E. cre a tmen
C.V.%

..----.._ ......-._=.&-.....-~-_.-

--------_.._~ ........._-



- 2U-

76/U/I' SnLLi~Gi~ 'l'Rli~L Il{ tu"7R

-'_.... -
.NS

. , . . . . . . .....

--
.. '., '1OntL··

I 15,0
12,8

I /J,6
19,5
13,7
/2,9
14,2

. 12,4 ..

'-.
-/7,3 ..

.~

f 20,6
/5,3
14,3
2/,7
/6, ,

1 15,2
14,6
14, I ...

•••.•Q.---
I -31;6 o ••

22,3
18,2,.
16,2
/9,5
/7,5

). '(fA

I
/4, I

y. 0·14,5

-/ r.' (
f), ..0,0

- i- I 5,82 U,5LI IU,2
2:l~) I 5,~6 U,JIj 8,
laB I 5,67 u,:n . ~,9
/85 5,68 U,2/ /4.,5
J/6 5,8/ U,23 Y,
J86 5,94 0,3Y 8,5
219 554 U,32 Y (

.. 1 . 5' 78·
,

32J ·0.,32- 9, Ii ,._--- I

+lf7;5·· . . -0, 7 . -4U,7 U,Y3

- 6,3/ U,22 /5,
2/9 6', 14 0,19 1U,6

·22U ·5,78 U,22 9,3
189 5,97 0,2U 16,'
326 5,85 U,I6 /I ,8
J07 6, /9 U,28 iV, .

206 5,67 0,2J IU,
2Cj'. .' '5,93 U,22' 9,S- ~._.

+32,Y . . . ~u,U . ·U,U -3Y, I

'--'- -- 6,28 0,20 /6,3
295 6,01 O,lb 1J,5
238 6, IJ 0,20 10,5
263 6,24 V, /8 I 14,7

\ i J~7 6,08 0, /3 12,
I 284 6,24' 0,27 Y .
I ,
I 198 5,68 U,19 9,

'1 ·3SU ·6, II . .0,18 9,

1:'2u,7..
-. ·1.. -2,7- . -·IO,U -4U,

320
22U
In
178
283
261
203
258

J30
26~

2/0
20B
2%
259·
205
292

.... .,. ••_4~ .. U •••••

COND(mieroS/cm) : I
:Ji-l '-~Sii1:-~'- ('/\'1' -i pH i ..... (1l1,C:',~;)

01'1. I ( I\!-i _
. PL"S'1'E CXlHi\cr I!. f'~.-r',0L,~\1, ... I:. . . i, _. 1--··_······~f'··~·_··-

.. _._...... \,,<;IV 4/ • .. ci.l~~__ ~~~_+ .. __ .tJa
270 . 3,5 u,7
100 8 3,2 0,1./2
208 J,U (J,G
/W .),~ O,B9
2(fL 8 . 3,~~ . 0,1.j8
2(f5 3/1 U,6j
188 9 3,2 0,7V

__ "....L}:_~ •..1..~"~:,.~... ~ _~:!f~

6-1"'~-I;':~)~'-_hu,~,
11',0 . U,46
I.f,2 0,62

2 ~,3 I,OU
3, J .o,I.f6

3 1+ .. 0 0.6
o J,6 0,76

I f ..() U,£':O

I{ -IJ,U

II,S! U,~7

I" I V,Lf2

I
.' ll,g 0,6J

3,G' U.85
41 I.} <I. 0,56
j. 4,2 G,S'
5 I 3,7 I 0,72
7 I II J I o J'I ' ! ,

.~. !-11,5 . 5r:'li~;"--I~-5S:2 I -35,U' "I._--I ... ......__......__.....__-J,I_~.~.__ I •

.,.---..~ ...
SampLe ..

Depth LU1.1C)
(em)

. ." '... '-' "- •• -.4,.. •• -... ......... 1"

10 L'
U-3Ucm fR

i'h
JI{
L,I{

c

5I~

6n
7R

I
.,,-'..~.'-'~., ......-....

. " .. ~ ,'. " ". ' .. %C!LP-7
_~c._ .......'.

W p

JO-6Uern II{
I 2l{

3R
III~

51{
oR
7It...............

. ' . . . ~ . " .. '. .%C!!P-·7
.......... .-, .., ~....

ro p

6U-9Ocm In
21{
31 1

-\

IfI{

Sf{
6R
7f{
~ .. ,..

"""" '.' .......... %CUP-7i

"



- 21 -

76'10/,1" Sl'IU.<tG~: ·ilWI.L IR to . 71{

Yna~s

.....
----...
Nil . 'lOmL'--.- -
,72 16,6
,39 16,2 .
,76 /7,4
,68 18,8
,04- /7,0
,55 14,J
,00 /1+,9
/f9· . 13 8,

o '-_.
1.9' -16;9 ..

., ..:----.n) 24,1, .

),N), IY,8
.,69 2/,4
,77 2/,0
\,63 19,3
,65 ,16,2
,82 13,6
,59. . 13,1" .-
---
/f,4 -45,6
-,.,-

,81f 22,8
,54: 20,4

) &3: 23,3', .

,7L} : 20,6
),U. 20,4
,62 17,2
,W-f ILf,6

.Ju' 15',2 . ..

J,J -33,3 . ..
._.

o

°o
o
u
o
o
o

v..:-i, .. _ .:::;
j"L. o
J,B (

U
o
u
o
o
o

J, I

'J C'
.J, .I

3,7
3,5
;, I

2,6
j/~
.) ()
L,J

~,::J

3,;1.
J.I I
J,0

3,9 U
;,0 U

1,7 C
:,1' o
3,S (
f, I U
J,7 U
~1_7. .,. o
.1,5 ··3

.....---.".. -----
'lD. (oucros/cmf pH EXClIt\NC;;
'..........-..

CO,OIN
.. .. .... . ,

, ~l'. &\'1'. ._~_.

'SlE EX!HACf CaCL2) 'K' . Gel_. --~
Iv - 6,13 0,46 12,3
'0 30U 6,41 0,48 12,7
14 3~0 ' 6,31 0,4fJ /2,8
8 513 6,23 0,48 ILf,7

'9 301 6,17 0,45 13,0
'.6 JLdJ 6,21 0,66 9,9
"If 3U/ 6,03 U,H5. /0,1
7lf I·ao . " 6,16 -0,% YA- -- i---
0' +lfJ,J' . , . .+(1,5 +108,7 -23,() .'.", , .

'-5'- - 6,52 U,L] I~,Y
-/.

r: 28/ 0,48 0,21 ,15,3u
"9 360 6,48 0,24 10,0

lf~)j 6,38 U,25 /6, I
Y2 361 6,39 0,26 14 ,(l,

71 282 6,'46 U,40 11,4
16 238 5,82 o 1+5 8,8. ,
6'" '284, '. ' 6;0/' 0,59' , . 9,5 I
" .....'u -_ ....
6· +", .. -7,8 +/56,5 +If'), 7 .., .. ..- _..
5 - 6,35 '0,24 17,H
f5 255 5,85 0,20 15,7 !

9 305 6,S/ 0,22 17,5 1

13 511 6,47 0,23 15,5 1

IJ J09 6'J8 0,26 15,7
7 3/2 6,'J9 O,J5 /2, I L

f9 266 6,08 O,JI 9,8
6 297 .. 6,12 . , U,Lf8 ' 1/,2 I

'.1-- ~., +16,5 .. ! ·-J,6· +IOO,U ~J7,2 +~(

,~ ....

................&r. ....~r .... &.t' ...

! WI

iLlLCON,

P 38
1{ 'J.L

11. 27
L( 4
l~ J
R 27
It 2/
L{ 29
~... _.,_N...•'_.~
~P-7Ll 1-23,
_~~... ..:_..L~_

p. J
g n

:m 2
JI( J4
fl{ 23

SIt 22
lJi{ 1.1.
7I{ 2

If'-'7l~ -:I ,P"-.' .. ' "~'Jj

[( I!
21{ 2)
31{ If08
fR 2(

5R 2
6f{ /.

7R 25
<:..J"•.•. ~'~ ....~~

lP-7H '-23

..,........

SlINPLE
DEPlH r.

. . Jc;m).

II
<i-JOcm t

1
I.

-_..,
" . ~, . " .. , ", ',' " zo
II

~~.

'30-60cm I
,

(

...."...,

'.' ..... %r.,
ol.A-- ..."..

II
6o-90cm I

2
3
If

5
()

7
.-.....

...... "'" ." %G·1
--

'\' .
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7610/ I··· Sl'IW~C;;~ :mIiIi.. If{ to : 7R

....·.L.,;,<;'lo_'

1\'l':LONS . '.'

-.,~ ........ ' ..
. ., , .

~ .....
NtJ 'lO.liU.·

4.____

,57 13,9
JAI 13,Lf
,Sf. · IJ,J
,7'2. /5,2
,5/ 13,7
,613 13, I
,19 /2,7

J,JL 12J"-----,
fJ,Y -8,6 .
... _............
J,78 13, I
,5Y 15,9
,72 IL, ,6
,77 14,6
,56 14,9
,6~ 1J8· ,
,26 12,6

),If] · B,5"-
.u..c _ ......

If,9 ·+3; I··..
,91 /5,0

l,50 Ilf,8

',77 /4,U
,80. U,9

J,W 15,3
J, '79 ILf,L
I 'Jf': /2,6, ...:J

,LI~ 13,8 ' .
~ ..-
17,:l , '-U,U ' "

~---

(

IJ
o
o
u
U
I
(

u
l
o
J
U
U
I

(

-/.

3/1
'J 'J
oJ, "

J,7

(ilI.e.%)

If,J o
J,5 l
LI , G o
J,/. U
3,5 .(
If, I, (
j ,()

I f ,0 U

-, I.) ,.·1
3,Z
J,6
3,J
, ')'f, ~_

'I ,.

..:,v
J 'J

J,U

._...~ .... o.-. ..... _

Ng I

;-1), I

23,) ··1

Ul. ••-a .-....-.-.:

. (micros/em)
,

. EXCHf\N(;1pH . , . . "

n_
CO,O/V.

T~OO.
...

.Cac~ ) .
·~E fXLw~cr .. Ie . ea

-
- 5,~' 0,55 ~,5

:3/5 .6,50 0,58 Y,J
203 'o,n

i
0/;6 s,s

3J4 5,~O U,6/ 1/,If
289 6,33 0,49 1),9
Lf52 6,35 0,75 8,5

/. 329 5,72 O,~J 7,7
I ., 59/ : ·5,95 1.32 7,5-/. +87,6 ·+2/f +~40,0 -2/, I .
........ _.- 1--
) - 5",Wf o,n 8,7

2sc 6,JU 0, '5 12,0
2/4 6,JO O,JU Y,9'
364 5,61) 0,35 10, I

I 3/6 6,J4 0,30 10,8
360 6/+5 0,43 9, f

f Y+/ 5,83 0,46 7,6
I ·lf06·, ... ·5,97- ·0,76' ·8, I.-~- ~

+40,0 .. .+2.,2. +2Lf5,5 ' -6,9 -i-
__u

f 1 - 5,% 0,23 9,6
·f I 25/ If,69 0,23 10,6
I 1% 6,45 U ~3 8,4,

249 5,77 0,22 9,7
277 6,39 0, /9, , I ,()
37/ 6,25 0,]] SI,O

f 279 5,76 U,31 7,4

~.,..•L.]67. " .. 6,U2, . U,52 8,3

) 1+l.f6,2 " +:.li 1+/26 I: -13,5I ,
._~

275
210
/75
24J
2lf7
2£/5
LJ'
YI

:a(
:au
WO

25-'+
113
.lui
2&
JIS

CO[.JD
W'ICXX'] -~" ~,_....! ~\

PiLS

P
IJ,~

21{
::m
lf1(

5R
M

:..i
7t

1;P-71t .;,'J.7 ,(__'.r_ ...!.... _

P 251.
It 221

21), 20
:3R 2/·d
Lff{ 202
Sit 2Y~

()!~ 23'
7iZ :~'2(,

_ ...... _ ••·.•• ·r._ •. __~..

CHP-7I1. .;./~ 5,°

'--..,,,,.__.

Sample-
Depth
(COl)

-,'0,•.

12
O-JUcm

1--
.., .. ~ ~ ;~C

~,.

12
](}-60cm

I

1--
.. - . .. " ~ %r

12
·6{)-90cm

,

..._-
. , .... " . %(
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7610/'1'" S'l1LU\GE 'l1ULV., II<' to . 7I<

Table 26 Soil l\rwlYSlS Data For' I'reanrent IJ
,_........... , .. ~.' .......uo ..... .. _, _

(m.e.i~)

--~-_ ...~._------..,

--.-~ -."" ..------..,----1
~;8 Na '1Ull\L .

_'_"" •• _~ a: ...........

J,5 v,59 /3,6
3,4 0,49 /3,0
J ,5 U,51., 12,6
J,3 0,79 16,2
3,4 . 0,68 /4,6
3,6 0,7/ /4,0
:3,6 I, /8 /4,5
iI,/.. 0,29 ·13,4··.. ·

~"-,,,,-,~,,,,,,,,. ......~--~~..--
:!.U, () -50,$ -1,5- .-~~ _.(--~-
/', J 0,92 17,2
4,5 0,0/ 16,0
4,7 0,59 /4,3
1/./1 O,B2 /9,6
i,., I 0,6<;) lu,U
1~,2 0,73 /6,3
1." I I , /5 /5, I
4,8 U,32 . 14,2 .. · .. ·,...--_.# .... -'--
II ,6 -(,5, 2 '. -'7,if ..

:'G\::L\LiI.t: CLll'IONS ..
u .... ., ...___a.:_ .-

aXID. (micros/em) pH I EXC1!N.......__ ......_.....-
W,OIt'SAl' SAl'.

· . ' .. ' .. · . . '...
Cael i .. ---.-

. l'Llli'l£ EXH~~Cl' "K '.' Ca
........,..,_.~_. -- .. - -..

26U - 5,55 0,5/ 9,0
2/0 295 5,65 0,75 8,4
2/9 206' 5,85 U,6~ 7,9
275 298 5,94 0,70 10,9
235' 245 6,46 0,8 I 9,7
238 ]80 6,JO 1,/2 8,6
30/ 41d 5,97 1,26 8,5
ld5 , ·801 ..., ·5;92' · . 1,91 · . 7,0

,. ····---:-'·r·u
- - - - - ..- -,;,67, 3 ~'17 /;5 ... · +6;7 '+274,5. -22,t. .'','

..._......-...--- - _.
290 - 5)79 0,2l , .1/,7
230 JOJ '5,95 0,26 10;6
195 155 ~,8<) 0,35 .s, 7
35/., 388 6,jl, 0,49 IJ, <j

2/,8 25U 6,54 0/" /O,S
:al 326 6,50 0,79 10,6
3/ J' 356 6,00 . 0,77 <), /
l~36 58/.... .'6,09' . · .., ,21' . · '. 7,9. ~_ .. .'-

-:'50,:3 -'91;7' .. ·+5;2' .+404,2 -32;5' -/-
... ....-.-

298 - 6,24 0,2/ IJ,J
259 295

~
5,84 0,21 12,Y

nl' 198 6,15 0,27 1/, /
J66 321 6,30 0,3} /8,5
237 290 6,66 0,29 1/, /
336 342 6,50 0,61 /I ,6
325 331 6,02 0,52 /0,7
l~23 " '52~' .. '5;99 0,85'" 8,2 -

•:-I~ I,9 . +79,u .. .. .. ...l~)U· +304,8' . ·-38,)
, !

p
If{

2l~

:m
I.,.J.~

51{
6R
}R
_.-.1.....,.....-..:..

}lp··7H

Cl1I?-7L{

-
Sample
Depth

" (cm).
..-

n
,o-30cm

,

( ........ QI,.

". 0, • ~ ' ..... 4, ' •• %(
I3
30-60cm

'.
10-

.. ~ -" • J ' ••, "•• %

.I3
6Q-90cm

- -. ~ . .......... %'

e'

J:
~ ,

i

. 'j

"
\ ...
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76"10/1 .. S'l'ILLL\.(;I~ . '.i.'IUi\L . I R' to' 7H

:ONS
........

I~.J" .'lOll'lL- .

6 /6,6
I /4,3

-8 16,0
'2 19,8
I 17,7

l(J /7,2
'0 ILf ,7
4 ILf;J' .,.,
-,5 -13,9 - " -

75 2/, ,
c 18,4fJ

4 16,4
j 22,'

7L 19,7
0 18,5
2 16,2

)fJ· , 14,8 ....

J' -29,9' .., .

J. 24,Y
IS! /Y,7
'0 /8,6
'I.) 24,8

7'2.' 2/,2
o /<),0

1.)7 16,5
28 15,3

....- -
3 '1-38 6, ,

U,
U,I.
0,6
(J,s!
0,
U,8
0,9
0,:'

-01

-51

1;" I

3, I
If,5.
If,5
J,6
J, S'
3,7
Lf,J

'-/. l'
:.:'-,/~,..

.~.~~.·.l.--. :~
3,5 i 0,6
2,7 0,5
1.',; U,)
3,ll U,8
J,:.:l U,7
J,~ 0,(
J,ll O,S
I.f,O 0,3

1,.,7 0,13
J,7 0,'
I,,~ U/J
If, (; U,0
J,Y O.
II,/.. 1°,6
~(,0 U,
I"J U,

-U,5 -06

- -
In; eros/em) pH £XCWV<-.- (IJ,OIN I • • • • ~.

Si~'1'. " .~

exm1\Cr CaCl) . - l( ... ·Ca
- -

- 6,39 0,45 /2,0
:jJ~ 6,n 0,79 10,3
365 .6,6/ I,OJ 10,3
4~1 6,09 O,~O 14,6
314 6,7~ 1,2l 12,5
464 6,~0 I, JL~ /I,LI

542 6,/6 1,64- 0,6
910 " ·6·n· . 2',07 ..

7,~, ,
+169,2,·.. ,-2,7- +J60;O- -J5,U . ....

- '0,32 0,1Y 16, I. J40 6,44 0,26 /4,6
286 6,64 0,52 10,8
LIS/ 6,26 0,53 16, I
2YI . 6,95 0,60 /4,8
388 6,86 0,9U 12, <)

485 6,27 . 1,06 10,6
,- 545· . . '6,38 " ",4t-' . '8,8'

+60;3 '+(); 9 +673,7 . -453, -- 1'--
-. 0,66 0,25 19, I

348 6,5/ 0,23 /5,J
304 6,7'3 0,41. 12,7
5/0 6,47 '0,39 I~,Y

3/2 6,87 0,49 16, ,
4(.JL. 6,75 0,6J /J,G
4<)4 6,29 U,~' 10,9
5JLI' , - 6,36 I, /9· ')9;5

"'~_ ... . ~
+5J,4 '-4,5 +J76,O -5U,3 1..

319
235
265
3%
2u~

Jot­
Jl)J

·529

CCND. (

l' J06
m J{)()

2H • 279
Jl{ LILLI
4R . 293
5it 326
6H J90
71.{ 1150 .

W~lOOf:J ~~r.

Pl\.S'/L

.......................:,.....

P
II{

2H
3R

AH
SIt
6R
71{

Cl!P-/l{ +/0,6

9·~o7.!~~_·:./.f7, ,

P '377
In .305
2l{ '316
Jl{ 475
'fIt . 306
51{ 363
6H £IU8
li{ . £163

V.dp.."7i·~ -:'22,8_.._ _ ~ _~ ..

\ --
Sample
Cepth

.. ".(em) , .
--

14.
0-30cm

'-"1lOI

,..' ". • ,4 • %--
14
3O-6Ocm

" .
~-.... '..... ~ " . '/j

14
6o-YOClll

I

,

-
",.. . , %.,-

e,

) - ..
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Tab Ie 28 ': S<:.0:...~\.' ~~I..IX.~.~?..E_Ol_t~ - Ni nefa 1·\ Nit rage n' By _~~..r.;J~~~.~.!~o_:~~0:~~1 tmen t

. (4R to 7R)

/2,8
3,3
4,7
4, ,

9,0
3,9
4,5

,5,2·

-42,2

15,4
2,3
3,5

'·5,0

-67,5

j,b 15, I
',6 3,7
3,65,4
5,3 7,2

5,1f -:52,~

2,9 -68,0

-90cm

t,2
0,7
2,9
2,it
-~----;

2,2 11,2
1,5· 4,5
6,8 8,0
9, / ·12;2'
-J,6 +~~\.I

1Oj' N .'lUD\L

4, f

U,9
I,U
2 3

~'-~f-...;..-t

3,9

',8
1,7
2,9
2,9'

~-,~+----t

I, I

- ~.........+. .. -, . IvlINEHi\L nnl«.X;EN (ppm rJ)
_..Ji.... ~"'.-;"""

'lHEiHMENl' (;1:02 U-JUOll ·3U-60clll 6U.....--
· . ' '. WJ/t+N t':Oj"N 'lUmL, Ml;tN I t¥Jj' N 'lU.I.I~: . J 'I: : ;:. t·1 I:"'II, '- ·11~."''' -- ,.JI:;;' ';"•• ..,~-

10 [flt H,.::! 2,U 10 3 7,3 2,7 IU,O 7,'J,
Control SH 3,9 2,8 6,7 2,7 I,e; [1,6 1.,2
No st i.l lage \6R 2,3 2,4 5,2 2,5 1,9 [ " 1,6

,
t, .)

7l{ L;,8 1,3 ·6,U 2,5 2,5 4,0 L,3.. . " ",... . -...._- -,- -~,_..._.... ........."......
1~C!i ·-I.f 1,5 -35,0 -I.d,7 -65,8 -7,4 -51,U -00,) -6

· ,.,
lfl~-m

.. ,

--~ ....-- ..._~_. -
II l,.1{ 9,6 5,7 /5,3 12.,4 3,6 /6,U - II,J
1:400 5R 2,9 U,7 3,6 /,9 0,8 2,7 l,if
dilution 6R 2,5 4,5 7,U 1,6 f ,5 'J, tJ ') r:

e: ,)

7i{ 2. /.f' 7, , '9;4 2,6 ' / 3 3 9 1..,7I. .--.!.. ' ...~- ...... -
"," . . . %Cl.l -7.'; U +2/t ,6 -38,6 -79,0 -63,9 -75 ,() ··7(), I -4'

.... ... - . ,
' .. .. . . Lf!{-7a . .

____.w.h
h",__'_,"'- --_... .._....-

12 Ifl{ 9,i3 2,5 /2,3 9,U 3 I /2, I o,b l, ,

1:200 5H 3,0 /,5 4,4 2,5 1,1 3,6 2,6
di.lution 6" 2,5 5,8 8,3 2,3 2,9 5, I 1,04\

71{ 3,8 9,0 /2,8 2,3 3,7 u,O 1,7- -""'-~- --- --- %811 -6 I,2 l-2W,U tif, , -7/+,4 +/9,4 -5U,!f -I)U,'2. -<+'
. . .... If!{-l1{

., ..

13 111{ ~,() 5,9 /4,9 ' Y,Lf 4,9 Ilf, J I' ') ,
'.I,.)· 2 I If,J . /.,2I : 100 5R ~,3 2,~ 6, J 2,2 , ,

di Iut ion Glt L J 9,~ 12,0 1,9 3,7 5,0 I ", ,
,0

7l~ J,<l Ilf,5' /8,3 2,~ 6,2 SJ ,./ I , C)...., ..~._.....-,- _.--_._... -.. . .h ....~_ ......, ._-,
%CH "S} ,/3 ;: !/f),6 +2.2.,~ :"'W,l +.26,5 » ,» I .. /:: ,f,; -\'JU J :,

, .
4R-71~ - --:

14 /fH 13,13 2,5 " ,3 7,~ 1,9 9,7 :J,u
'. -

1-:5U 51\ I t ,3 , if, 1 13,4 2,2 2,7 II" l) 3, I

dilution' 0lt If,S 13,9 18,7 2,6 8,4 10,':J I )J

7ft 4,/+ . 26;0 JU,4 "3,0 /0,3 IJ,J J, I

-70t71- ':)TJ,U- +yI~O,o +16\.1,0 -61,5......~~ l-J7, I -0.J,lJ .~Jp
I L______.. __,_,___ -. ", ' " . ll1~-m

. ,

! !--_..__....
--,~-- ....--
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Table 29 : ,Soif'l\ncilysis Data - Mineral Ni t roge n Ey i~itrogell Treatments (51{ to 71<)
-,-'-~.. '- - .~---...,~..:-

r-.;:
c-

'-"---~

" . . ' , .

LO 90em

NOJ -N ' 1'01'1\1.
,~--

I ,2 I 3,J
, 2, J 3,9

J 4· . ' 5,4, ,............
18J,3 +63,6

. , ,

Lo· ..... """' ...

1.,6 3,8
3,<:J 5,8
4,0 6,7

...........
150,0 +76,3

~---......._--
I ,5 , J,3
2,8. 5,U
4,6 7,2

.~~---

206,7 +III:l,2

..... _..:. ...
" I 3,7
4,6 6,0
5,5 7,5....,-.,....-

t~oo, 0 +102,7

"

-:~

+

..:.

60
,

. JU to 6Uem " .. ..
+N ' NOJ-N 1'O'1'1\L, NH +N4- ...
, , 2,2 4,J 2, I
J 2,3 4,6 , ,6,
6 4 -, I· 6,7' 2,0, _.

~.

8 +86,4 -1:l3, '7 -4,0
. ,

- -
2 , , 3 J,5 2,2
3 3, , S,4. I, Y
9 4,5 ... ,7,4 2,7

-..-
8 +246,2 + 111,4 +22,7,

'<,

.-
J I, b «. U 2,2
9 3,4 5,J 2,2
4 4,7 7, , 2 6, ,- ..
3 +/93,8 +77,5 +18,2

-~_.- ~

6 1,6 4.2 1.,6
0 5, 7 7, 7 , ,5
7 5,8 8,5 2,G..' 4_
8 +262,5 +102,4 -23, ,

-- .-

1.
2
2

1.

1.
2
2

1.
2
1.

+4

+3

';-23

5 .. 0

6,U

Mli\iEH1\L ' NITROGEN, (ppmN)

i 7, L I 1.
: L :' ~}

~,J

14,&

~) , s:
i I , G
Ui . .r.

t: r­
J,J

7, o
12, s:

I
.. ~# ..... =-.......... ..,.. ....J --.0.:__'

. :Jll, 5

-/(JJ, I I +3

- JSb, 7

.... '5 j, 7

-_."'~- ,,'- ; ...
;

-~.'- ..~--:-- t----
'l'O'~'i\!, I j'i/I4

~,

, . - ~ . . - .

CRUP , , U to, JOCII
\ NH

4
+N ,NOJ-N- i

. ' ' ' ..
.. .

SR . J, I 2,4
6R , 2,8 4,2
71{. 4,5 8,4. _.

%CH +1.. 5,2 +25U,U
"51{-7R,

5I{ 3,4 ,2,4
0-

bR 3,8 S,5
, , 7R. , . J, b . II,U

'-.0._"
_.

. %CIL +5,9 +358,J
SR-7R.........

SH 3,6 2,2
6K 2,4 10,5
71{ 2,8 14,5-

%CH. -22,2 +559, , -
5H-7H ' .

-
51{ 3,.0 2,4
6k 2,8 8,1:l
c.L<. ,.. ' If, If U,J

'..-~ .-... ..
%CH +22,2 +412,5 .

51{-7R· ..

- .- -

'l'l{El1"l'r-'lC'; l~'r
(kg/hi:! (01)

,,-_..... ' .. -........._--..__....

I8U

120

60

U

-, )
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Table 30 : S~Jl.,.0.~~~I.LXSJ.S_.PCl~Cl - Toted N and Organic N~_~.!:.~.j.~._~X._~~~L:"!J?_~~iofi

Treatment (JH to nu·

........

~T'l'EI{ (C%) ..

Uem bU-90cm

7 0,5, U,b
6 0,4
Y U,6
8 ·0,5
.~.

3 U,O
-

7 0,5
y U,5
6 0,5
I U,7
9 U,7'
..'-.......

6 +40,0
~--'''' --
6 U,5
e U,6.
7 0,5
0 0,6
Y U,6

• __-.t........

U +2U,0 .'

f' U,5
0 0,5
8 0,7
U 0,7
.tj U,6

--..--
J '+2U,U- .
.:-.'

0 U,o
I 0,1)
7 U,4
I 0,7
~ 0,5

O' .. ·~3r3 §--..

--

0,
0,',
U,
I ',
0,

U,
I,
0,
0,
u,

U,
0;
0,
I,
0;

-l- 21J ;

';'/4,

1,11
I, J
I , 2
1,6
1,1.1,

I ,.'1
1,2.
I, I
I , l)

1/1

I, :3
1,0
I , ()
I , {)

1,11

o,u

';·7,7

'. I) , I~

o,0 -} 50,
-.•,.. "J 0,," • ·• ..-."0···, ,

I, J U,
I ,I. U,
I, (; I,
1,5 U,

1,5 U,
1,7 I,
I, I U,

1,0 "
1,6 : 0,

.. --:~(: ,';." ·l···-·o~-
occ.._ -.- ".;':.--."

'l'OTi~L NI'l'HOGt;N (N%)
,.._. -
JUCIIl JU-6Ucm 6U-YUclI1

- - -
- - -

.o 7 0,U6 0,05
07 0,06 0,04

,07 0,06 0,U4
'-

J, o O,U -20,U
.._.....--

I - - -
- - -

,07 U,05 0,04
,U7 0,06 U,UtI
,Otj . . U,U6' 0,05 ..
...,.,..--. --........ -.&,0

J +2U,U, +25,U,
'- ---_... .
- - -,
- - -

07 U,U6 0,05
U13 U,UiJ U,ot~
Ut3 U,U6' U,05- _0--" ....._...__...

~ , 3 0,0 U,U- .. 0- - -
- - -

,UB 0,U6 0 ,05
,UB U,06 U,U5
IU~ 'U,U6 U,U5--- --_.. ~

,5 U,U

O'~-l- -
- -

,UB U,U6 U,U5 I
,UY U,U6. U,U4
,10 U,U6. 0,50

- ~.

5, 0. . '. el, d 1 '.'(j' 0''''
I ,

o
o
o

o,
U,
U,

U
U
U

o
0,
o

·0-

:m
. !~E

51{
0L<
71{

CIWP

3[{

td{
SIt U
cu I 0
lR I' U

:.__....~ ,."'-"T"'-~

~~..~~.~,~~~i::~ '1~~~

'-'-~~"'" .'. -,,' ·j·if"·'..···· ........•

I.. L1.

5H
ut{
71{

'l'HEA'l'MEN'l'

%C;J'lMJGE + 14

n
,: 100
dilution

I'
1:400
d ilut ion

I4
, :50
dilution

I,.

IO
Control
No stillage

I2
I::WO
dilution

1--.-•..- ..I .

t-------.-., -.-.-. "--"

t----------m.~.' '" - -.~

I--------.~..'....,.... -"..
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761-0/' : STILLi~(;E 'J'iU'~L

~~,.: So~J....'\".<lJ-'y'SJ.~....~~l_~.~":" 'futCll Nitrugen and Or¥.~:l.'.~.C..!J.<.l.I:.l.~E....1.~y__10rugell

Treatment (5« tu 7U)
,
'.

..

-.- ;

TJ:;!{ (%)_......

ern 60-~Ocm-
0,41
0,62
0,52_.

+26,~

-
U,51
0,7/
0,5~·-

+/J,7

0,52
0,64
0,65

+25,0

U,49
U,63
U,52

+6,-'

+6.,2

U 81' ..
I,OU
V,B/)

I " I ()
1,17
/,11.)

I,ll U,G9
1,1) . I,/()

I,)\) I U»I
... - ,.._ .
i·211,1. -i-/7,1.f

;'25,0

. I > / I;. I U, 6SI
I • (,(j I U)87

. I, J() . I U, 83
-"-" -.._....../' .•.-. ""'--
;- /. Y, J I';'2U) J

___._ __ .L._ _._ft~---l

-=T-- or .•• ·_.•••.• ~._

CJ·:IJMl I.C Ni~'l'

~(!~:~j.(j.~!l~ :I..~.~·:E~
/ I I (; I 0,0 I
1,7J I 1,13
I,J{J 10,~5

~'2'~','3' "..t-::.J.y~:.j..
I

( %)TOTAL [l;ITHOGEN No- -_........
30cm 3U-60clO 6U-YUclll
~

____40.",'·

07 0,U5 0,04
V7 O,Uo 0, U'f
UY' ... O,Ub V,U5

~--_.-..&..-

6 +2U,U +25,U, I .

....- .._..--.... .

U7 U,06 0,U4
07 U,U6 U,U4
U8 .U,Uo U,U5· _.- ~

3 . U U +25,0, . ,
..• .~--. .........,_ .

07 0,06 0,05
U~ , 0,06 (),U4
U8 U,06 U,US·. -_...........

j 0,0 0,0,

U8 0,06 f 0., U5I
U8 O~>O4U8 . ° U6· U U/f 4.' . '._-ro-'
,u . U,l) 1-2U,U I'.. I.. I

I- _ .....J....

U,
V,
U,

0-.

U,
I

\. U,
U',

" /)Jl.\. '

01{

}{::;n . -:- 14

CHOP

hCH +28
51{-7!{

5!{-7 J{

. 51{-71(

.51{ 0',
GH U,
7IJ . U,!\

"'.' ,. . .......
;tcr'l -I- 'If

)!(--71t..... , .._, .....
5J\ 0,
61~ . 0,
7R U,

'1'HEin'NEN'l'
(kg/liB N)

180

120

o

6V

. I1.- .__..•. __. __._..~......J.~__

1-- . '.' • - .'" ..

\

" .. ' .

. - ...



·;~.l_

r- -e

....-;.

N
'-C

'~, .

~ ':" .

.-

, ..

12,6
.,~,8

14.0,., F
7.~'· .

24.)­
,. 14,2,

/),9
8.U

/6 U·. -

+27.U

~.

,

. .•;;'- .' - .. - ....- - .

.--::' . ~ ..

~~ ..

14,2
/I, I
IJ, I
7.5L

zs, I
15, /
IJ,Y
7,6
14,~

-+4,9.

.... '\ ,.

- ~·X· -''--.'- ....... ~.,- .. ' .... '. .. ...... - .,~••.

+",,.').

12.6

." .6
, 10,5

7,3
22 5, "

'13,6
13,2
8 1'. '

., 14,0 .-

"

" ., . :,'

.,r:

..

+25,7

10.7' li.J"
/ 1,2 .. 9,.7,':

'11,5::' ,_ 13,8.': .
~,2 -:. /0,4

23,6· ., . 24" I '.
14:6,·.'~ 14; I
13,1" "13;8
8.6 ' ~, 1

14.2< 14,2'-

+32.7

...~ •.. ,

. -~ .

-. ,....,

. "". ~"

: ',", '. ," '" .-....rr .~" •••• -•• :.

IJ: 1 t~ lOOdilutiun"" to 50 dilution·-

~JOcrn I jV-6OCm r6O-9Ocm
----I-----1-----!----

'_:":l~. ..,
.'" . .: .".

..

-4,J~:
.:: • -.','< ;..-

r-

II ;3
10,5 '
I.//~
8.b ..

21. I.
13.7
12.,5.'
8,0

I~,Y ,,~

I I
+5"J',
. ~ '-

'.:-~

.~ -. 1.:-:':.... _

.0,0

iJ,O:.:~ 14,0
8..:>0:.,.· s, 5~'" ..

.', ~i'6":';" ~'~ 8

8:0>:",1 .:.8:4"':'
IJ J . . 14'0 . ,, . . ~

12 2.. 12 2
.' ~ , '. -1

/2·.5. 12.b·
. 8,Q·-:' 8.~

1J~0:" 13,4·"
I. .

- ~_ i· -".

...•.

~.' ", ',~ .

·~5 •j .. I -9,,9

13,8 ' -, 13, I
··~t'lOr

..',' " - ., ~ ,
.10,5 -.'.SI~()

8,J~,""";'8;i

.'i,4 .'..~!JA.~
-U, /'. '11,l
·'2.J· 10.7'
7.~·,: ,:8.1

13 I -. . 1/ 8
• •. . '~":-~I_.:---

. . ..

.. . ', '. '. ~ .. ; .

"., .~ " ."

13'.8.·..
/0.5'

'/0' 5:~
'"_... .' ;

.- 8.J:
~3,6.
13,) .
13 3 .

. ,
.8,2: .

.. ",6

-15'<)
-" '

::i"..
'" ... '- ......

".. . .' ..- ,. " .. cAl'IO'l· EXCH.I1H;E .:Wl\.CI'lY. (m.e.%Y· ...,----.;,. - . - . I
!2:~~~.'.200 d.11ut ion .- .

:+=.;:-~-+ I I I . I' o:.~-I--)(}-6{)cm__.....1bU-_90_0Il_

"10:Cot.\Eri>.1.z..oo·stillage·;l"~:-rl: I. to 400 dilutiun)
. • " '.. I ; . I 3O--6OCm I bO-9Ocm

• e ,-,':. ~ '. ,"):

"(,.

.~f," ,,,:P:,'!f,: ';:;)':;;', ,<:·,',d?:;'l" -:." ". ", :'
7610J·';::· ··S'l'IlJA(E -' 'lRIAL :;':-':' :---:""", ~;:.., .. : v :

.l;' :"':~.. ,, ..:,;;;~':<.>,'.':':;::~-"r~ ::>:~'?:~:>":':< . '~;''-''.;:: ,': ....,.:: ,.: '-., .-~ ,'- ..-; .. ,,', '.'. . . .,,'
, .':, 'lab'le.,J2:" 'Soi!' Analysis D:i~~:".: Catl.OO Exchange Capacity' By ItngatlUCl 'i'realll~l.,," (Preplant' tu 7tV

"

..' J.:.; ~-':7»'" r , .~J2 ~!-'~'" 'I'~ I.Jj~"i~·-., IJ .~.- ~,I2" 3:
.1:, .f,!, ""ie' '",10 •8 , .r: 10.2. IJJ,O.

:~:·.·:iiF"~~~·~:~~;':(;:.~~ ~-L' ::-'~:~"~:~';
. '3R ~ . 20,1 .: -:20,Sc' .."8.5 ", /2,5'

'" ·.4~. .' :~:'12,8< :"·I·J,8,:. . /3.8-' ~ '11,5
.~/·:C;K· "'.:...... 11,7', .q,8., "J.' .:11.7

,'6R: ,,85':". 8J'· 8'0, "78
> ~ ._, ~ • J • .' _, '.: ) _". ' _.'

", :~': 7~{ .' c• .,..;:' .•.•••.. 1/,5: :,./2,4'· __ 12,7::·,12,4 :

. %a:v.r.E,.~' ',',-94: ":'08:'" -2J,- -+08':
:::PREPu~i"1C' i«' :' '.". j ....:.' ',' . "', ~<.. ,-: .. ·.., i ,

"_ _. , '-:-_ I J ; ! , I I

,.'

76101 i~' S1'ILLAG'E TRIAL'\-:-·. SEVE'NTH :'-L<ATOON
,/...

,',

-v".

(

... ,i.

-' .

; ,.'. ~ .

. Tat {e 'J]' :'-'1:imut Whip/?. Iha':~>'O-3
., (,- ' "

/. "-"

"

~.

,

-~-- MEAN
/80.'__:..0

• 1O 1,43-
,HY 1,7Y
,0) I ,51
,79 ~,9~

,44 I , I~,
..
1,25 .. I, J7 ..

°

oJ..~ .', . ", ..
'. '

LEVELS OF N (kg/ha I.. S1'JLLl\{;E. TREATMENTS
~

'",.,-

..
'" ....... ' . , . ... .... u 60- 12U- . ._..,.-
. lO-Contl01. no stillage' .' j,67 1.46 . 1,50

.': I/-J~~O(: stillage d iI....uCioCl -.~-, 96 - /;42 I ~ 6S'

, . 17-,:20(,. s tiLlage dLlutiuCl. ,._ /:S6,' .: 1.85 1,61

. 13~': lot stillage dilution' r . 1,67, / , IJ . 0~38

14~/:5U ~tillage dii~l1o~·· ~ ,00'· '-,47, ,0.83
.,

NEAN. .. , . . • .• J . .. - . 1,57 : J ,47 .. ,',I~...-
,.'

"
/'



76;0/f STILLAGE TRIAL

Fig.1 :
­

\t'ariation
-

in % Total Solids
.
111

...1~1 ;r

...

HVE Stillage (1988-1989).

I

---a----£J
r-I I I I I I i I I I I I I -r--,
75 35 92 9 8 1 19 1 3 2 1 4 o 148 1 5 4 1 8 o 1 89 19 7 2I] 3 2 1 2 2 2 3 2 40 2 70 2 79 :2 8 -:3 3I) 2

\,,0.:
c

/,

c1
I

/
i

!
J
I

!

,I

\
\
l\ ~

\
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SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSOCIATION

7610/1 STILLAGE TRIAL

Cat. No.: 1426

Object: To measure the long-term effects on the soil of irrigatinq
with distillery effluent at various dilutions' and to determine
the nitrogenous fertilizer value of the applied effluent.

This crop: E5.ghth ratoon Age:12,O months .(15.6.89 to 14.6.90'1

Location:

Variety/Spacing:

Fertilizer:

. Treatments:

Hippo Valley Estates, Section 9, Field lOB.

NC0376 in 1,5m rows.

(1) Nitrogen: see treatments.
(2) Phosphate:. 100 kg P20S/ha as single superphosphate

applied at,4 weeks.
i3) . Potash: 60 kg K20/ha a~ muriate of potash applied

'at 4 weeks.

(a) Whole plot treatments were five rates of dilution of
distillery effluent ~stillage):,

IO Control, no stillage
.11 Stillage diluted 1:400
12 Stillage diluted 1:200

. 13 Stillage diluted 1:100
14 . Stillage diluted 1:50

(b) Split plot treatments consisted of four nitrogen levels:.
NO Control, no nitrogen

, Nl 60 kg N/ha
N2 : 120 kg N/ha
N3 180 kg N/ha

The nitrogen was applied as ammonium nitrate in two dressings,
'half at 4 weeks and half at 8 weeks.'

.'

Rainfall:

RESULTS

543,5 nun Lrr i qa t Lone 352,Omm

(a) Yield data: The yield and quality data for the eighth ratoon are shown in .
Tables 1 to 5. Mean data for first to eighth ratoon crops inclusive are also shown
in the same tables~

(i) Stillage~ IN theeigth ratoon, there were highly significant 1P~O,Ol}

increases in cane, ERC and ERF yields with increasing concentration of
applied stillage. However; quality levels were depressed significantly as
stillage concentration increased.
(ii) Nitrogen treatments: As in previous crops; highly .significant (p::ao,on.
quadrati~ responses in cane, ERe and ERF yields were obtained in the eighth
ratoon. There were also significant (P=Oi01 and P=Op05 respectively) quadratic
ERC% cane and ERF% cane responses to nl\rogen - with qualitydeterior~tinqas
the level of applied nitrogen increased •. 6 (a) and 6 (b).
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(iii) Stillaqe dilution X nitrogen interaction (Tables 6 (a) and 6 (b)): ~

Caner ERe and ERF yield interactions' were similar in the fourth, to eighth
ratoons inclusive. For applied N levels of up to 60 kg N per hectare; there
were increases ii1 cane; ERe and ERF yields wi th increasing quantities of
applied stillage but this trend was not manifested at rates of applied N
exceeding 50 kg N peL hectare. For all stillage treatments except the t in 50
s t i l l aqe dfIut i on, U,,:.::>:: hi,;;;;; d Li near Increase in cane: ERe and ERF yields with
increasing le~iels of applied nitrogen. No significant interactions were
obtained with ERe; cane and ERF% cane.

(b) Stalk data; In the eighth ratoonstalk populations and stalk lodging % were
higher in plots receiving stillaged thari in those where stillage was not applied,
they were also higher ,in plots receiving nitrogen than in plots with no applied N
fertilizer. Similar trends were also obtained with stalk lengths and stalk
dia~eter3. Flowering WaS very low in the eighth ratoon and no trends were
discernible. Relevant' data. az-e presented in the 'fable 7 to 10 and in' Table 13.)

(c) Stillage data:

(i) Total solids (Figure 1): Total solids ranged from 4·: 3% to 9 f 20% in the
eighth ratoon.". ..'._
(ii) Stillage irrigation; The trial received 21 stillage irrigations out of ..,
a total of 23 irrigations in the eighth ratoon. 'l'he mean ,dilution rate, amount
of stillage, total solids and potassium applied in this crop and trial means
for all crops to date are shown in Table 17. ,Th.e mean annual application of
potassium as K20 to date was .1,8 'tonnes per hectare in the highest stillage
tteatment .. I4; while in the same treatment 278 kg N per hectare was supplied in
the stillage.

(d) Foliar anaLys i s, Foliar samples were taken from the trial 'plots at 14, 18,
22, 26 and 30 weeks after the seventh ratoon harvest. Foliar Nand K at 22 weeks

'~~3ed a~ a percentage of dry matter are presented in Tables 111' 12. 15 and 1~.

lowest
in the

e

(i) Foliar N%: Eighth ratoon foliar N values in the treatments receiving low
nitrogen applications (~p to 60 N) combined with low concentrations of stillage
(up to 1:22 stillage dilutions) were all below t~e November critical level of
1,60%. Values ranged from 1,29% to 1,87%.
(ii), Foliar Ri: All tr~atments receiving no stillage and receiving the
dilution rate of 1:400 recorded values below the critical level of 1,10%
eighth ratoon. In general both foliar Nand K tended to increase with

. \

indreasing amounts of applied fertilizer N and amounts of applied stillage.

(e) Soil analys i s : Analytical data from soil samples taken after harvest are shown
~'.;;.~les 18 to 25.

(i) Soil sample depth 0 to 30cm: Highly signific~nt (P=O,01) increases in
extractable K and in saturated. paste and saturated extract conductivities were
obtained with increasing stillage concentrations. All the treatments which
received stillage showed gains in extractable K over the period P to 8R and the
magnitude of the gains increased with stillage concentration. Over the same
period losses w~re recorded in levels of extractable Ca and Na and in levels of
total (i.e. K + Ca + Mg + Na) extractable cations.
(ii) Soil sampl~ depth 30-60cm: Data trends were similar to those obtained
in the 0 to JOcm in depth.
(iii) Soil sample depth 60 to 90cm: In general, trends were similar to those
in the upper profiles of the soil.

\

(f) Smut infection levels: Smut roguing was cond~cted in the eighth ratoon at 8,
12, 16, 20, 24, 28 and 32 weeks after seventh ratoon harvest. Smut whip data are
presented in Table 14. Smut incidence in the trial as a whole was lower in this
crop than in the seventh ratoonand in some cases by a factor of ten. As might be

. expected at these 'low rates of infection, the beneficial effect of stillage in
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suppressing smut which was observed in some of the previous ratoons was not evident
in this crop.

DISCUSSION
..

The cane yield, ERF% ca:112 i.'ll~:-~ i:Rf y ieLd which had ;;;2clined in recent ratoons have
improved dramatically in this crop and the eighth ratoon trial rneansfor each of
these parameters are the second highest of all crops harvested to date. It will be
interestign to see if these good yields can be maintained in subsequent crops.
ERC yield has also improved but not as dramatically.

In the absence of applied· N, the highest~stillage application rate I4yielded
121,88 tonnes cane per hectare while in the absence of stillage the treatment
receiving 180 kg N/ha gave 125,30 tonnes cane per hectare. Therefore in this crop
the 14 treatment provided an N benefit equi~alent to almost 18.0 kg N/ha. The
latter is the highest recorded to date.

BM/Dec/90
vdr

\ .
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7610/1 : STILLAGE TRIAL - lR to 8R
----------------------------------
Table 1 : Cane yield data

,
v

--------------------------------~---------------------------------- _.------------------------------------------------

YIELD It/halCANE

,
1----------------

:Hain plots'

:Split-plots :

:TREATHENTS

:--------------

:Linear effect
:auadratic effect

I
I

---------------------------:-----------------------------------------------------------------------------------------
: lR : 2R : 3R ': 4R : SR : 6R : 7R·: 8R : HEAN •
:---------'---------:---------'---------'---------:---------:---------:---------:---------:
I , "".,
I • t" '. I, , I 1 I , ,
I • •• t • •

:10 - Control, no stillage: 148.69 121.91: 113.48 114.04 91.13: 97.02: 78.54:' 91.37: 107.02:
:11 - Stillage diluted 1:400: 137.84 '113.91: 113.28 116.31 95.02: 108.73: 93.34: 125.29: 112.97:
:11 -Stillage diluted 1:200: 149.28 123.59: 116.06 119.18 101.83: '117.21: 95.64: 128.03 :118.85 :
:11 - Stillage diluted 1:100: 146.92 125.03: 117.10 124.22 101.53·: 129.04: 97.52: 132.31:' 121.71 :
:11 - Stillage diluted 1:50: 131.49· 134.10: 127.98 142.00 115.85: 137.90: 107.60: 146.66: 130.45:
I f I I I I I I

I---------------------------.---------I~--------I---------1------_ .. ·,---------1---------,---------,---------.---------.
:Significance ,: N.S. : N.S. : N.S. : .• I • : til : ' : ':1 : - :.
:---------------------------:---------:--~------:---------:-------,.. :..~------:---------:---------:---------:---------:~

, :L.S.D. P=0.05 : : : : 15.65: 12.59: 11. 96: 13.88:' 10.84 :
P=0.01 : : : : : ' : 16.77: 15.2 :

I I I I I. I I I I I f.---------------------------1---------.---------.---------.---------,---------,---------,---------,---------,---------,
:S.E. single plot! : 26.37: 16.75: 14.40: 20.31: 16.34: 15.53: 18.01: 14.07 :
:S.E. treatment lean ± : 6.59: 4.19: 3.60: 5.00: 4.08: 3.88: 4.50: 3.52:
:C.V. % : 18.46: 13.54: 12.24: 16.49: 16.16: 13.16: 19.06: 11.28: ,
::::=:=======::=:========:~=I=====:=:::==:======I:======== I ======= Z 2 ' := : = ===== I = = ==:::== : = =::====: : =====:::= : ::=::;::: :

I I I I

'I I
'.1 I

" ,
:NO - Control no nitrogen 110.88 78.91 70.39 74.97 61.50 75.49: 68.45 90.61 78.90
:N1 - 60 kg/ha N 143.08 111.92 108.78 119~22 92.17 109.63: ·91.51 122.56 112.36
:N1 - 120 kg/ha N 158.66 149.93 142.75 144.21 U8.17 138.31: 102.18 136.52: 136.34
:Nl - 180 kg/ha N 158.75 156.06 148.40 155.21 132.85, 148.50: 115.97. 149.23: 145.62 I

:---------------------------:---------1---------1----- , , : : :--a------:---------:
, •• 1 1 III , III , III , III tIll 'Ill 'Ill' I
I • I I I 'I "

I '" I .1.·' ••• , III , .11 I '" I .11 Ill' I
I I I I 1 • , • , I

:---------------------------:---------:---------:---------:---------:---------:---------:---------:---------:---------:
:L.S.D. P=0.05 : 8.78: 11.27: 10.02: 6.80: 6.55: 6.54: 2.82: 7.57: :~

, : P=0.01 : 11.72: 15.05: 13.38: 9.09: 8.73: 8.74: 3.77: 10.11: :
:---------------------------:---------:---------:---------:---------:---------:---------:---------:---------:---------:
:S.B. single plot! : 13.78: 17.69: '15.73: 10.61 I 10.27: 10.27: 4.43: 11.88: '- :
:S.£. treatment lean! : 3.08: 3.06: 3.52: 2.3Y I 2.30: 2.3: 0.99: 2.66:
:C. V. % : 9.65: 14.20: 13.38: 8.67: 10.16: 8.71: 4.69: 9.52: •
I .,. I I , I , I· t I

,---------------------------.---------,---------.---------,---------,---------.---------,---------.---------.---------.
:Interactions : IN" : IN'I: : IN"lt : IN'11 : IN'·11 :IN"" :IH'·a: :

: IN' ,• : : : : : :IN' , I :':

I :::::: :IN"" I :

:---~-----------------------:--------~:---------:---------:-----~---:---------:---------:---------:------~-~ : --------- :
,I

:Trial lean : 142.84: 123.71: 117.58: 123.15: 101.07: 117.98: 94.53: 124.73: 118.20:

.1,
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7610/1 : STILLAGE TRIAL - lR to 8R

Table 2 : ERC Xcane data

-----------------------------------------_..-------------------------------------------------------------------------
ERe x CAUE:TREATHEHTS

:Split-plots :

•I
• •.------~--------------------I--------------' ,..------------------------------------------------------------------------
: : 1ft: ~II 3R 4R 5R 6R 7R 8R :MEAll
I I., I , I , , I I I· .---------,--.-,._--,---------,--------- --------- --~------I---------,~-------- --------~I

:Hain plots :: I ::

• ., I I.-------------- . , , ,
:10 - Control, no stillage: 12.47: 12.77 13.14 13.05 13.60 12.63: 12.57: 13.40 12.95
:11 - Stillage diluted 1:400: 12.42 12.81 13.25 13.08 13.30 11.82: 12.51: 12.62 12.73
:11 - Stillage diluted' 1:200: 12.69 12.65 13.08 12.85 13.25 11.81: 12.50: 12.15 12.62
:11 - Stillage diluted 1:100: 13.09 12.63 12.98 12.88 12.98 11.71: 12.29: 11.82 12.55
:11 - Stillage diluted 1:50: 13.44 12.57 13.0012.34 11.88 11.06: 11.24: 12.04 12.20
, ., I ' , I " I

,---------------------~-----,---------I---··----l---------.---------,---------1---------,---------.---------,---------.

:Significance . : N.S. :' N.ll. : N.S. : a : • : a : N.S. : a: :
• ....,. I I I I
I---------------------------,---------,----·-~--l---------,---------.---------I---------.---------,-------~-,---------,

:L.S.D. P=0.05 : : : : 0.49:' 1.08: 0.74: 1.79: '0.83: :
P=0.01 : :. :: 2.24 : :

I "I' I I , , I ,,---------------------------.---------,---_. ----,-_._-----,---------.---------,---------,---------,---------,---------,
:S.E. single plot ± : 1.26: (1,95 0.64: 0.64 1.40: 0.96: 1.33: 1.08
:S.E. treatment lean ± : 0.31: 0.24: 0.16: 0.16: 0.35: 0.24: 0.33: 0.27:
:e.v. X : 9.79: 7.52: 4.91: 4.97: 10.79: 8.15: 10.90: 8.73: :
:========:==============:===:===:=C=:~'2.:I* •• A:'.==::=====:=========:=========:=========:========='=========:===:=====:

, I " ,
I • I I I

I I I I. I
,---------------- I I " ,

:NO - C~ntrol no nitrogen 13.67 1:1,10 13.10: 12.63: 13.23: 12.28: 12.18 12.99: 12.90
:Nl - 60 kg/ha N 12.85 12.96 13.42: 13.08: 13.40: 12.20: 12.42 12.72: 12.88
:N1 - 120 kg/ha N 12.40 12.57 13.04: 12.76: 13.17: 11.59: 12.30 12.13 12.50
:Nl - 180 kg/ha N 12.33 12.12 12.81: 12.87: 12.20: 11.14: 11.99 11.79 12.16
, I I I • , . I I

,---------------------------,---------1---------,--------~I---------,---------I---------,---------,---------,---------.

:Linear effect : 111 : ,tI : ' ' : N.S. : III : III : N.S. : III :

:Quadratic effect : N.S. : N.S. : '. : N.S. :' It ': N.5. .: N.S. :
., I I I , I I I , I I

,---------------------------,---------,---------,---------,---------,---~-----I---------I---------I---------,---------,

:L.S.D. P=0.05 : 0.58: 0.38: 0.33: : 0.54: 0.53: 0.35: 0.63: :
: P=O.Ol .: 0.77: 0.50: : : 0.71: 0.70: : 0.84: I

fl. J , I I· I' t I· f

I---------------------------,---------t---·~~---,---------,---------,---------,---------J-------~-I---------.---------,

:S.E. single plot ± : 0.91: 11.59: 0.52: 0.57: 0.84: 0.83: 0.55 0.98 :
:S.E. treataent lean ± : 0.24: 11.13: 0.12: 0.13: 0.19: 0.18: 0.12: 0.22:
:C.V. ~ : 7.08: 1.. 67: 3.99: 4.44: 6.49: 7.00: 4.53: 7.93: ,
:---------------------------: ---------: ---_. ----: -~------- :'--------_.:---------: ----~----: ---------: ---------: ---------;
:Interactions : IN" : : : : : IN" :IN'".: : :
• .., f • • I I I •
, • I I I I I • I I I
, r . r , • • I I I I ,

.---------------------------.---------,--_..._---.---------.---------.---------.---------,---------.---------.---------.
: 12.82: 1~.69: 13.09: 12.84: 13.00: 11.81: 12.22: 12.41: 12.61::Trial lean

---------------------------~------------_ .. -_._-----------------------------------------------------------------------
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7610/1 : STILLAGE TRIAL - 1R to 8R

Table 3 : ERC yield data

10.12
14.38
16.98
17.58

YIELD ' (t/ha)ERC

:Split-plots :

:Main plots

:TREATMEHTS

:Linear effect
:Quadratic effect

:Trial lean

I
I

:---------------------------: -------------------'----,-----------------------------------------------_.: .

: : 1 R : 2 R : 3 R : 4 R : S R : 6 R : 7 R : 8 R : MEAll :
• I I , I I" I , , I II I---------I--------- --------- -------,.- I---~-----,---------,--------- I---------,--------_. ,

• I I f I I I
I It' t I I

I • "I I
.--------------, ., I I

:10 - Control, no stillage : 18.40 15.48 14.83 14.86 12.38 12.12: 9.89: 12.20 13.77 :
:11 - Stillage diluted 1:400: 16.96, 14~42 '14.98 15.19 1~~54 12.64: 11.66': 15.58 14.25 :
:U- Stillage diluted 1:200: 18.85 15.47 15.12 15.31 13.28 13.52: 11.95: 15.41 14.86 :
:U - Stillage diluted 1:100: 19.14 15.70 15.21 16.02 13.~,03 15.00: 11.97: 15.47 15.19 :'
:u - Stillage diluted 1:50: 17;60 16.78 '16.59 17.49, 13:'57 ':15.19': ' 11.94: 17.57 I 15.84:
I I I I ,::,. I , "",---------------------------,---------.---------,---------,---------,-----:--:--.---------:j'--------,---------',---------, '
:Significance :' H.S. : H.S. : H.S.: :' -H.S:: : IU : H.S.: IU: e
I " I I , , I , I "
, ---------------------------,---------,'--------, ---------,---------,------:--,---------,--------- I --------- I --------.' I

:L.S.D. P=0.05 : : : : 1.69: -': 1.22: 13.88: 1.65: :
: P=O.Ol :::: _: : 1.72: : 2.32: :
:---------------------------:---------:---------:--------- : - ----- -~- : - - - ------ : --------- : - -------- : - -------- : --------- :
:S.::. single plot! : 3.80: 2.13: '1.79: 2.20: 1.60: 1.59: 2.08: 2.15: :
:S.E. treatment mean! : 0.95: 0.53: ,0.45: 0.55: 0.40' : 0.40: 0.52: 0.54: : _

,:C.V. X : 20.91: 13.65: 11.63: 13.93: 12J~,: 11.61: 18.11: 1"4.09 :'-' :
:========:==================: =========: ===:===== I ========= I ========= :=====:;~~' =====::== I,===:=====~,=========: :=======: I "

fl. .,f' I I
, I I , ,
,---------------- , " t I

:NO - Control nO,nitrogen : 15.17: 10.29 9.22 9.36: 7.~g 9.03 8.27 11.59 :
:N1 - 60 kg/ha N : 18.34: 14.47 14.57 15.43: 12.26 13.26 11.27 15.44:
:N1 - 120 kg/ha N : 19.64: 18.82 18.59 18.38: 15.53 15.96 12.53 16.42 :
:N1 - 180 kg/ha N : 19.02: 18.70 19.00 19.93: 16.07 16.52 13.86 17.54 :
I . I' • I.---------------------------.---------1---------.---------,---------.---------,---------,---------.---------.---------.

I ,III I III III I III I III , III I III I III I I
I I I t I I I , I

I II I III III I IU I III " III I III I IU I
" I I I I I I

;~~~~~~-;:~~~~--------------;----;~~;-;----;~~~-;----;~;;-;----~~~~-;----~~~;~;----~~~~-;----~~;;-;----;~~;-;----:----~
P=O.Ol 2.77: 2.00: 1.76: 1.07: 1.24: 1.31: 0.50: 1.46: :

I I I I I I fl. , I
.--------------------------- t --------. -.------, ---------1---------,--------- ..---------,.--------- ,--------- .--------- I

:S.&. single plot ± : 2.55: 2.35: 2:06: 1.26: 1.46: 1.54:, 0.59: 11.88: :
:S.E. treatment mean! : 0.57: 0.52: 0.46:, 0.28: 0.33.: 0.34,:' 0.13: 2.66: .:
:C.V. X : 14.02: 15.48: 13.43: 7.99: 11.25: 11.22: 5.10: 9.52: :
I 'I I I I I I • J •.---------------------------,,---------.---------.---------,---------,---------1---------.---------1---------.---------i
:Interactions : IN" : IN": : IN'lll : IN'll : IN'I :IN'ul :IN'*: :

: : : : : : :IN"I: : :
. I I I I I I .. .• • I I

,~--------------------------,---------.,---------,---------I---------,---------I---------i-~-------'I---------I---------~

: 18.19: '15.57: 15.35: 15.77. : 12.96: 13.69:' 11.48: 15,.25 :-,14.78:
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7610/1 : STILLAGE TRIAL - 1R to 8R

Table 4 : ERF· X. cane data

------------------------------------------------------ ----------------------------------------------~------------.--.

14.47
14.37
14.29
14.21
13.96

15.15
14.70
14.32

. 14~ 17
14.24

13.67
13.67
13.64
13.54
12.76

.14.42
13.73
13.78
13.68
13.37

15.12
15.09
15.03
14.80
14.30

:Trial.lllean

:TREATHENTS: ERF ~ CANE :
:--------------------------_.:-----------------------------------------------------------------------------------------:
: :. 1R : 2R : 3R : 4R : 5R : 6R : 7R : 8R : MEAN :
: : : __~ I ' :---------'---- 1 ---:---------:---------:

I I' I I I I'
" , I •

I • I II-------------- I 1 . I
:IO - Control I no stillage: '14.58: 14.21 14.35 14.23 :
:U - Stillage diluted 1:400: 14.77: 14.38 14.42 14.20:
:Il -.Stillage diluted 1:200: 14.98 14.16 14.30 14.08 :
:U- Stillage diluted 1:100.: 15;04 14.16 14.14 14.11
:I1,- Stillage.diluted 1:50: 15.12 13.94 14.27 13.64

. IMainplots

I.,,
I

r i I I I f I I
.~~-}------------------------I---------I--------~I--------- , - -------- . --------- , --------- , -- ------- , --------.. ---------,
:Significance : N.S. : N.S. : N.S. : I : I : I : N.S. : II: :
I " I I .1 I I , I ,1---------------------------1---------.---------,---------1---------.---------.---------.---------1---------,---------.
:L.S.D. P=0.05 . :: : : 0.40: 0.49: 0.57: : 0.45: :

P=O .01 : : :: ::: 0.63 : :
, 'I 1 I I , , • , ,,---------------------------.---------1---------,---------.---------r---------,---------,---------,---------1---------,
:S.E.single plot ± : 0.77: 0.66 0.89: 0.51: 0.63: 0.73: 1.12: 0:59: :
:S.E. treatment lean! : 0.19: 0.16: 0.22: 0.13: 0.16: 0.18: 0.28: 0.15: :
:C.V. ~ : 5.15: 4.63: 6.25: 3.66: 4.25: 5.33:. 8.33: 4.04: :
:===========================.: ===:::=== I =~==.:===: ====:::==: =========: =========: ==:=====:: =========:,========.;==:=~==;=".
:Split-plots : : :::::::
I • I '" 1 , I J
I ---------------- I I' I 1 I 1 I

:NO - Control no nitrogen : 15.17 14.18: 14.06:. 13.72.: 14.58: 14.00: 13.28 14.75: 14.22
:N1 - 60 kg/ha N : 15.01 14.27 :. 14.47: 14.21: 15.03: 14.07: 13.64 14.75: 14.43
INl - 120 kg/haN. : 14.63 14.22: 14.37: 14.10: 15;07: 13.59: 13.53 14.30: 14.23
lN1 - 180 kg/ha N : ..14.77 14.01: 14.29: 14.18: 14.78: 13.52: 13.37 14.26: 14.15
I I I 1 I I • • I I
.---------------------------.---------1---------,---------,---------1---------.---------,---------.--------- I ---~----- I

:Linear effect . . :. I : N.S. : N.S. : II : N.. S. : II : 14.5.: : :
:Quadratic effect : N.S. : N.S. II: II: N.S. I: N.S. :
I I I , . I 1 1 1 I ,,---------------------------,---------,---------1---------,---------1---------1---------1---------.---------.---------,
:L.S.D. P=0.05 : 0.53: : 0.34: '0.31: 0.35: 0.86: 0.31: 0.52: :
: P=O. 01 . : : : 0.40 : 0.42: 0.46: 1.15: : : :
:--------:------------------:---------:---------:--------- : ------- --. : ~-------- : - ----~--- : - - ------- : - -----~--:---------f
:S.E. single plot! . :. 0.83: 0.40: .0.48: 0.49: 0.55 :0.60 :' 0.49:' 0.82: .- :
:S.E. treatment lean ± : 0.19: 0.09: 0.11 :0.11: 0.12: 0.14: 0.11: 0.18: :
:C.V. ~ 5.60: 2.80: 3.33: 3.54: 3.67: 4.38: 3.66: 5.64: :
I I' I I I • , , , ,
.---------------------------,---------,---------.--------- . - - ----~-- I --- -- ---- . --------- I - --- ----- , ---------.---------.

:Interactions : :::: - :IN"'I: : :
I I I I I I I I
I If. I , I I

I I" I I I I I I I I I
1---------------------------,---------.---------1----- ---- . --------- , - ----~- - - , -- - ------ , --------- I --------- , --------- .

: 14.90: 14.17: 14.30: 14.05: 14.87: 13.80: 13.46: 14.52 I 14.26:
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7610/1 : STILLAGE.TRIAL - 1R to 8R

Table 5 : ERF yield data
---------------------------

--------------------------------------------------------------------------------------------------------------------_.
·:TREATHENTS ERF YIELD (t/hal

i1.23
16.17
19.39
20.56

:Hain plots

:Split-plots :

:Linear effect
:Quadratic effect

---------------------------:-----------------------------------------------------------------------------------------:
: 1 R : 2 R : 3 R : 4 R : 5 R : 6 R : 7 R : 8 R : HEAN :
: : : .: ~---- 1 : t : : •• :

• I I I t I
I t I I t

I I I I I
• -------------- I I .,

.:10 - Control, no stillage: 21.63 17.31 16.28: 16.24 13.89 13.94 10.78: 13.87 15.49
:I1 - Stillage diluted 1:400: 20.29 16.31 16.37: 16.53 14.38 .14.82 12.78 18.28 16.22
:11 - Stillage diluted 1:200: 22.30 17.46 16.62: 16.83 15.25 15.96 13.06 18.26 16.97
:11 - Stillage diluted 1:100: 22.09 17.71 16.62: 17.59 15.04 17.61 13.21 18.66 17.32
:Il - Stillage diluted 1:50: 19.87 18.66 I 18.24: 19.37 16.51 18.39 13.61 20.84 I 18.19

·1 I I I I I I I , I
1---------------------------1---------,---------,--------- l - - ------- I --------- l -~-- ----- , --------- I ---------,----------.

:Significance : N.S. : N.S. : N.S.: : I' : HI: : 111: :
;~~;~~~-;:~~~~--------------;----~----;----~----;----~----;----;~~~-;----;~~~-;----;~~~-;----;~;~-;----;~~-;----~---~

P:O.Ol :: ::: 2.24: : 2.44:
, . t f t , I , I I I •.---------------------------.---------1---------,---------.---------,---------,---------.---------.---------1---------.
:S.E. single plot ± : 4.33: 2.34: 2.28: 2.66: 2.16: 2.07: 2.33: 2.26 :
:S.E. treatment mean ± 1.08: 0.59: 0.57: 0.66: 0.54: 0.52: 0.58: 0.56: :
:C.V. X • 20.39: 13.40: 13.54: 15.36: 14.39: 12.85: 18.36: 12.55: :
:======.=.====================: =========: ===::::==: :=:=::=== 1;:========, ========= I =========.: =:======= I =========.: ====::=== I

f I , I iI I I I I
:---------------- : : :
:NO - Control no nitrogen : 16.90: 11.16 9.92 10.20 8.91 ·10.43 9.06 13.25
:N1 - 60 kg/ha N : 21.41: 15.94 15.71 16.76 13.81 15.34 12.42 17.99
:Nl - 120 kg/ha N : 23.17 21.30 20.50 20.31 17.82 18.75 13.80 19.45
:Nl - 180 kg/ha N : 23.46 21.57 21.17 21.98 19.52 20.06 15.47 21.25 :
I I I I I.
,---------------------------.---------,---------.--------- l --------- I --------- I -- ----- -- , - ----~--- I - -- -- ---- . --------- 1

I III , III I III I III I III I· III , III I III. I I
I • I I I I • I I ,

I III 1 XII I III I tIl I III I III I III 1 III 1 ,
, I I I I I I I I I

, I I I I I I' til ,
,---------------------------,---------,---------,---------l---------·I---------,---------I---------.-~-------.---------,

. :L.5.D. P=0.05 : 1.53: 1.54: 1.43: 0.85: 0.96: 0.94: 0.41: 1.22: :
I P=O.Ol . : 2.05: 2.05: 1.91: 1.14: 1.28: 1.26: 0.54: 1.63: e
I---~-----------------------I---------I---------t--------- . - - ----- -- . - --- - - - - - , - - - -- - - - - , - - - ------ . - -- - ----- . - -------- .

:5.E. single plot! : 2.41: 2.41: 2.24: 1.34: 1.50: 1.48: 0.64: 1.92:
:5.E. treatment lean ± : 0.54: 0.54: 0.50: 0.30: 0.34: 0.33: 0.14: 0.43:
:C.V. X .: .11.34: 13.80: 13.32: 7.73: 10.02: 9.14: 5.02: 10.66:
• I I I 1 I , I I , I

I---------------------------,-~-------I---------.--------- ,1 --------- . --------- 1 --------- 1 --------- 1 --------- . - -------- 1

:Interactions : IN'I : IN"I : : IWIII : IN'II : 1N'1lI :1N'1lI :IN'I: :
: : :: :IN" 'I : :

• I I I I I I I I I I.---------------------------,---------,---------1---------,---------.---------,---------.---------,---------,----------.
:Trial mean 21.24: 17.49: 16.83': 17.31: 15.02: 16.14: 12.69: 17.98': 16.84:
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7610/1 : STILLAGE TRIAL - 8R

Table·6(a) :Interaction Table: .Cane and ERC.yield

ERC YIELD (t/ha)

LEVELS OF N(kg N/ha), I

".II ,,,---------------------------------------,
: : 0 : 60 : 120 : 180 : MEAN

I I , I I I

---------.---------,---·-----,---------r---------,

CANE YIELD (t/ha)

LEVELS .OF N(kg N/ha)

"I', " ,,-------------------------------------------------, .--------_._-----_._---------------------~--------.,,, ,
,---------------------------------------,
:0 :60 : 120 . : 180 : MEAN

I
I,,,,,,
, I I I I I

,---------------------------,.---------,--------_. ---------,--------- ---------

:TREATMENTS

6.49 : 12.16 : 14.45 : 15.69 : 12.20 :
12.07 : 15.51 : 17.20 : 17.53 : 15.58 :
12.01 :. 15.62 : 16.57 : 17.44 : . 15.41 :
13.07 : 15.09 : 16.16 : 17.58 : 15.47 :
14.29 : 18.80 : 17.75 : 19.46 : 17.57 :

91.37
125.29
128.03
132.31
146.66

125.30
154.35
150.22
154.26
162.05

, I I J J
,--------- t ---------'. ---------', ---------, --------- I

: 11.59: 15.44: 16.42: 17.54: 15.25:, . , ,
,-----------------------------------------------------------------------------, ,-------------------------------------------------,
:Significance Interactions : IN' II :: IN' I :

:---------------------------:-------------------------------------------------::------------------------.-------------------------:
:L.S.D. P=0.05 : 16.92 ::2.44 :

P=O.Ol: :: :

:10 - Control ,no stillage: 48.05: 88.72 103.40:
:11 - Stillage diluted 1:400:. 88.82: 117.67 140.34:
:I1 - Stillage diluted 1:200: 91.98:·123.24 146.69:
:11 - Stillage diluted 1:100: 102.30: 126.45 146.21:
:11 - Stillage diluted 1:50: 121.88: 156.73 145.97:
I I I I,---------------------------,---------,---------,---------,---------,---------
:Trialillean: 90.61: 122.56: 136.52: 149.23: 124.73

Table 6(b) :Interaction Table: ERr yield .

:rREATHEHTS : ERr YIELD It/ha] :
:-------------------------------------------------:
: LEVELS OF N(kg N/ha) : :
I I ,

,---------------------------------------, ,
I : 0 .: 60 : 120 :. 180 : MEAN :
; : : ' 1 ---'---------:

~ :10 - Control I no stillage: 7.23: 13.49 16.08 18.69 13.87 :
:11 - Stillage diluted 1:400: 13,51: 17.94 20.29 21.41- 18.20
III - Stillage diluted 1:200: 13.52: 18.17 20.32 21.02 18.26
:11 - Stillage diluted 1:100: 15.10:·17.96 19.75 21.82 18.66
:11 - Stillage diluted 1:50: 16.90: .22.37 20.79 '23.31 20.84 1

~---~-----------------------:---------:---------I--------- . --------- 1 --------- :
:Trial lean : 13.25: 17.99:' 19.45: 21.25: 17.98:
:-------------------------------------------------~------~-------------------:
:Significance Interactions : IN' I :

:----~----------------------:-------------------------------------------------:
:L.S.D. P=0.05 : 2.73 :

P=0.01 : • :
------------------------------------------------------------------------------
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7610/1 : STILLAGE TRIAL - 1R to 8R

Table 7 : Stalk count data

STALK COUNTS/ha X(1/1000)

144.0
142.7
145.3

,145.4
150.1

140.5
137.3
139.7
142.4
146.2

135.3
103.6
135.9
134.9
125.5 I

I,
I I ,,,---------------------------',----------------------------------------------------------------------------------- ,
: : 1 R : 2 R : 3 R : 4 R : 5 R : 6 R : 7 R : 8 R : MEAN :
: : : 1 : : : 1 : : .• :

J I I I I " I
1 'I I I"

, I
, I

150.8: 153.1 153.9 154.7 150.0 147.8 :
146.9: 152.1 156.9 155.6 155.3: 143.8:
148.7: 155.6: 157.2 157.4 152.7: 149.1:
149.6: 158.5: 159.2 157.6 158.0: 150.7:
152.5: .157.3: 157.7 157.2: 150.3: 149.6:

I,--------------
:10 - Control, no stillage:
:11 - Stillage diluted 1:400:
:11 - Stillage diluted 1:200:
:11 - Stillage diluted 1:100:
:11 - Stillage diluted 1:50 :

:Hain plots

:TREATMENTS

:Split-plots :
:'::::::::::::::===========:::,====:.:==::••••••:: I:::=::::: ::::::::=:::::::::::=::::::=: I=:=======: =========: ========:::

, " I' I I I
1 " I 1 'I'

I I I I I I "_
, ---------------- I " " ".

:NO - Control no nitrogen : 117.5: 127.9 132.3 139.5: 145.6: 151.0 157.3: 150.7: 140.2 I'

:N1 - 60 kg/ha H : 133.0: 139.7: 146.7 153.7: 158.3: 160.8 161.7: 153.5: 150.9:
:Nl - 120 kg/ha N : 138.6: 147.9: 151.2 153.3: 158.4: 158.3 155.5: 153.9: 152.1:
:Nl - 180 kg/ha N : 140.6: 149.5: 151.6 152.2: 158.9: 157.8 151.5: 155.1: 152.2:'
:---------------------------:---------1---------:---------,---------:---------:---------,---------:---------:--------.. :
:rriallllean : 132.4: 141.2 I 145.5: 149.7: 155.3: 157.0: 156.5: 153.3: 148.9:

7610/1 : STILLAGE TRIAL ~ lR to 8R

Table 8 : Stalk length data

STALK LENGTH (I):TREATHENTS ,
I

:---------------------------:--------------------------------------------------------~------~----------------------_...:
: : 1 R : 2 R : 3 R : 4 R : 5 R : 6 ·R : 7 R : 8 R : MEAN :
: : ---------: --------- 1 : .1 ': ---------: --------- '---------:-------_e
:Hain plots I I , I "

I " , . I ,.
f -------------- I , I • I

:10 - Control, no stillage: 2.78 2.44 2.30: 2.33 2.06 2.46: 1.85 1.91: 2.27:
:11 - Stillage diluted 1:400: 2.66 2.35 2.35: 2.42 2.20 2.59: 2.06 2.37: 2.38:
:11 - Stillage diluted 1:200: 2.80 2.54 2.40: 2.47 2.26 2.76: 2.16 2.43: '2.48:
:11 - Stillage diluted 1:100: 2.67 2.44 2.32: 2.41 2.13 2.82: 2.15 2.46: 2.43:
:11 - Stillage diluted 1:50: 2.60 2.48 2.54: 2.70 2.32 3.05: 2.282.65: 2.58:

2.44 :2.37 :2.20 :2.74 :2.21 :2.46 :2.38 :2.45 :

:Split-plots :

:rrial lIean

:====================:=:====:===11•••=11,:•••••••• '1111:===:II=l=========I=========:=========:========= ========='========:::
'I I I 1 I
I I , 1 I ,

1 " 1 1 I I,---------------- It' t. •

:NO - Control no nitrogen : 2.35: 1.89 1.83: 1.86 1.93: 2.15: 1.73 1.89 1.95 :
:Nl - 60 kg/ha N . : 2.69: 2.29 2.24: 2.29 2.09 : 2.64: 2.04 2.31 2.32 :
:Nl - 120 kg/ha N : 2.92: 2.82 2.70: 2.79 2.42: 3.05: 2.18 2.64 2.69 :
:Nl - 180 kg/ha N : 2.84: 2.80 2.75: 2.93 2.39: 3.11: 2.47 2.62 2.74 :
:---------------------------:---------:--------- .._-------:---------,---------:---------:--------- ---------.-------_..:

: 2.70:
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7610/1 : STILLAGE TRIAL - 1R to 8R

Table 9 : Stalk diameter data

---------------------------------------------------------------------------------------------------------------------
:TREATHENTS STALK DIAMETERS (el)
" ",---------------------------j-----------------------------------------------------------------------------------------.
: : lR 2R 3R 4R 5R 6R 7R 8-R :.HEAN
I '" I , , I I , ,. I--~------I--------- ---------.---------,-.-------.---------.---------- ---------,---------.
:Hain plots :: ::::. ::
I f I lOt I I I J
,-------------- " 'I" I •

./10 - Control, ,. no stillage: 2.32 I 2.29 2.26 I 2.23 2.02: 1.93: 1.93 2.08 2.13 :
:Il-Stillage diluted 1:400: '2.39:' 2.30 2.28 I 2.30 I 2.02: 1.99: 1.98 2.11: 2.17
:11'- Stillage diluted 1:200:2.36: 2.30 2.26: 2.22 2.01: 2.00 1.96 2.13: 2.16
:11 ~ Stillage diluted 1:100,: .2.35: 2.27 . , 2.27: 2.28 I 2.03: 2.03 :' 2.01 2.11: 2.17
:11 - Stillage diluted 1:50: 2.37 .: 2.29: 2.33: 2.32 I 2.08: 2.10: 2.06 . 2.16: 2.21:
:==='=======================,: =========: ==::=====' =:=======: Z:21::I1••• :_IIII:':::::::::::::::::=::::=:=::: :==:===:==.:=====:===.:
:Split-plots : ' :: : I : : .: : :
I I I , I'" I
, ---------------- " , I""
:NO - Control no nitrogen : 2.36: 2.27 2.18: 2.14 1.98: 1.89: 1.91 I 2.04: 2.10:
INI - 60 kg/ha N : 2.35: 2.28 2.26: 2.26 1.98: 1.97: 1.92: 2.13: 2.14:
INI - 120 kg/ha N : 2.35: .2.32 2.32: 2.32 2.05: 2.09: 2.04: 2.13: 2.20:
IN1 - 180 kg/ha ,N : 2.36: 2.31 2.36: 2.36 2.11: 2.10: 2.08: 2.18: 2.23:
I " '" I I , I,---------------------------,---------,---------.---------.---------,---------j---------.---------.---------,---------.
:Trial lean : 2.36: 2.30: 2.28:. 2.27 I 2.01: 2.01: 1.99: 2.12: 2.17:
------------------------------------------------------------------ -- - -- ---------~-------------------------------------

"

7610/1 : STILLAGE TRIAL - lR to 8R

Table 10 : .Stalk lodging % data

STALK LO[)OINO %

:Split-plots :

:Main plots

•,
I I ,

.---------------------------.-----------------------------------------------------------------------------------------,
: : 1 R : 2 R : 3 R I 4 R : 5 R : 6 R 7 R :8 R : . MEAN :
: :-~-------I--------- :---------1---------1---------: ---------: -- :.---------:---------': .

, " I' I , I
I I I I I I .,

I I I I I I I I
• -------------- , 'I , ,.

:10 - Control J no stillage: 11 0 : 0 : 0 0 : 0 2 : 1 : 2
:11 - Stillage diluted 1:400: 11 2 : 6 : 19 3 : 6 8 : 38 : 12 :
.n - Stillage diluted 1:200:14 5 : 5 : 31 2 : 14 9 : ·54 : '17 :
:11 - Stillage diluted 1:100: 7 2: 3 : 29 3 : 17 5 : 52 : 15 :
lI1 - Stillage diluted 1:50 : 3 1 : 11 : 59 16 : 42 . 33 : 79.: 31 :
:::::::=========:======:===' :::::==::,.==::=:=:'==:=====:: =:=:===21. 1I1I.==::=:r,:::=:=:==:I==:=====:: ::=::=:=::::=::::::'

, .. 1 iI' ,
I I I I • 1

:----------------: : : : : :
:NO - Control no nitrogen 0 : 0 0 5 3 : . 1 l 1 : 10 : 3 :
INI - 60 kg/ha N , 3 : 0 0 11 1 : 6 : 10 : 35 : 8 :
INl - 120 kg/ha N 13 : 5 7 34 1 : 17 : 13 : 64 : 19 :
au - 180 kg/ha N 21 : 3 13 60 15 : 39 : 22 : 71 : 31:-·
:---------------------------,---------:---------,---------.---------,---------:--------~:---------:----~----:--~------:
:Trial mean I 9 : 2 : 5 : 27 : 5 : 15 : 11 : 45 : 15 :

.: TREATMENTS

-------------------------------------------~---------- -------------. - . - --.-._.-------------------------------------.--
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7610/1 : STILLAGE TRIAL - 1R to SR

Table 11 : Foliar.H1 Dry Hatter at 22 NDftks

:TREATMENTS FOLIAR N% DRY HATTER AT 22 WEEKS

1.84
1.87
1.88
1.88
1.92

1.88 :

1.49
1.63
1.67
1.71
1.81

1.66 :1.79 :2.17 :2.09 :2.05 :1.69 :1.60 :1.97 ::Trial mean

I

;=====================:=====:====::==:1:12a2::~= :========:=========,=========1=========:========= =========1=========,
:Split-plots : I 'I' I ,

:----------------; ": : ,
:NO - Control no nitrogen : 1.82 1.42 1.47: 2.04: 2.07 2.17: 1.77 1.53 1.79, ,.
:Nl - 60 kg/ha N : 1.92 1.51 I 1.59: 2.04: 2.09 2.17: 1.79 1.63 1.84 :
:Nl - 120 kg/ha N : 2.03 1.72 I 1.83: 2.06: 2.10 2.17: 1.78 1.70 1.92 :
:Nl-180kg/haN. : 2.09 1.75: 1.87: 2.09: 2.11 2.17: 1.79 1.78 1.96:
:-----------------------,----: .-------- 1-.,_............. - r--------- ~ ---------: ---------1 ---------: --------..:.I--------- t --------- ;

I
I

:----------------_._--------:----------_.._----------------------------------------------------------------------------:.
: : 1 R : 2R : 3 R :4 R : 5R : 6R : 7 R : 8R: MEAN :
, • I I I I J I I I I1 1---------,--------- ---------.,--------- ---------1--------- ---------,--------- ---------,
:Main plots : I : : : :

I I 'I' ,1-------------- . I 1 I I

:10 - Control,. no stillage: 2.04 1.56 1.71: 2.04 2.00: 2.15 1.76
:I1 - Stillage diluted 1:400: .1.96 1.59 1.70: 2.03 2.10: 2.18 1.77
:11 -.Stillage diluted 1:200: 2.00 1.59 1.67 2.05 2.12: 2.18 1.79

.. :I1 - Stillage diluted 1:100: 1.95 1.5/, 1.68: 2.03 2.15: 2.17 1.81
:11 - Stillage diluted 1:50: 1.88 1.73 1.68: 2.12 I 2.09: 2.18 1.83

Table. 12 : Foliar K% Dry.Matter at 22 weeks.

FOLIAR K1 DRY HATTER AT 22 WEEKS

:Split-plots :

,
I

" I,---------------------------.-----------------------------------------------------------------------------------------1
: 1 R : 2R : 3 R : '4 R : 5 R : 6R : 7R : 8R : MEAN :
I • I I f 1 I If'.---------.---------1--------- ---------.--------- ---------1--------- ---------.---------1

:Main plots 1 I I I: I; : e
:10'- Control, no stillage: 1.13 1.0q: 0.92 0.93 1.20 0.97: 0.81 0.78 0.97 :
:11 - Stillage diluted 1:400: 1.16 1.14: 0.98 1.04 1.25 1.10: 1.06 1.03 1.10 :
:11 - Stillage diluted. 1:200: 1.20 1.27: 1.02 1.06 1.23 1.15: 1.04 1.31 1.16
:I1 - Stillage diluted 1:100: 1.20 1.15: 1.03 1.09 1.38, 1.16: 1.00 1.30 1.16 :
:11 - Stillage diluted 1:50: 1.22: 1.09: 1.09 I 1.29 1.q3: 1.30: 0.98 1 1.31 1.21 :
:::':===============:========I==:=:sc:::: ' ... 11:. S'I: 1:::======: ==:.::=====: =========: ========= I========= I========= 1,=,========:

I I 1 I I ,
, 1 1 1 I

I I I •
f I I I

1.12: 1.07 0.95 1.04: 1.26 1.08 0.91: 1.09 1.07 :
1.15: 1.13 0.99 1.04: 1.29 1.11 0.95 1.15 1.10 :
1.21: 1.14 1.04 1.11: 1.33 1.H 0.98 1.13 1.14 :
1.25: 1.24 1 1.06: 1.14: 1.32 1.21 0.97: 1.21 1.18 :

:TREATMENTS

,.----------------
:NO - Control no nitrogen
:Hl - 60 kg/ha N
:Nl - 120 kg/ha N·
:Hl - 180 kg/ha N
:---------------------~-----,----···--:·--·-----l---------:---------:--- ..----.. I--..------I---------:--~------ 1 - - ------· - :
:Trial mean 1.18 l 1.14 : 1.01 : 1.08 : 1.30 : 1.14 : 0.97 : 1.15: L12:
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7610/1 ; STILLAGE TRIAL - lR to 8R

Table 13 : Estimated flowering ~ data

______________________________________________________•• ••• _ •••• Me •••••••••• ••• _

:---------'---------'---------f----·---·l·~·~·-···:---------:--.------I---------:-~-------:

lTREATMENTS

:Hain plots I
I, ,

,-------------- I

:10 - Control, no stillage 1 0 0 0 i 0 54 : 14 0 9
lI1.- Stillage diluted 1:400: 0 0 0 U I 0 S6 : 25 1 10
.n \~ Stillage diluted 1:200: 1 0 0 0 I 0 60 : 17 0 10
:I1 ':' Stillage diluted 1: 100: 1 0 0 0 0 59 : 16 1 10 :
:I1 ~ Stillage diluted 1:50 : 1 0 0 : 0 0 : 52 : 12 0 I 8 :
:==:=:=:::::=::::::=::======'==::=::=:, =::=:::=:,::=:===::':::.::••• :t::=:=••::=:::=::=:==:====:=:=========:===:===:=:
:Split-plots : :: :::::
, 'I " I I ,
I ---------------- I I I' I I •

:NO - Control no nitrogen 1 : 0 : 0 0 0 : 40 l 1 : 0 5 :
:N1 - 60 kg/ha N 1 0 0 0 0 : 62 : 8 : 0 : 9
:Nl - 120 kg/ha N 0 0 0 0 0 65 : 19 1 : 11
:N1 - 180 kg/ha N 1 I 0 : 0 0 I 0 : 69 : 39 I 1 : 14 :
:--------------------------- ---------:---------:---------,---------1-------_·:---------r---------:---------:---------:

: ESTIMATED ~LOWERING ~ : -
I I ,

.---------------------------,-----------------------------------------------------------------------------------------1
: 1R : 2R : 3R : 4R SR: 6R : 7R : 8R : MEAN :
I
I

:Trial mean 1 : o: o : o I o: S9 : 17 : 0.5 : 10 :

7610/1 : STILLAGE TRIAL - 8R

Table 14 :Smut Whips/ha X1/100 .

:TREATMENTS LEVELS OF N(kg N/ha) I
: :-------------------------------------·-1
: : 0 : 60 : 120 : 180 I MEAN I

:---------------------------:---------:---------:---------:---------1---------:
t I' I I I I
I I I I I I I
I I, ,
:10 - Control, no stillage 2.22 4.03 3.47 3.09 3.40
:11 - Stillage diluted 1:400: 3.47 1.39 : 6.25 6.67 4.45
:11 - Stillage diluted 1:200: 5.69 9.03 : 9.72 1.11 I 6.39
:11 - Stillage diluted 1:100: 5.97 4.03 : 7.50 1.67 I 4.79
:11 - Stillage diluted 1:50 : 4.58 : 5.00 : 2.22 3.47 I 3.82
I I I I I I : .. - ••---------------------------,---------1---------,--------- I - - -- -- - - - t · ~ ~·----- t

:Trial mean 4.39: 4.70: 5.83: 3.36 I 4.57:
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7610/1 : STILLAGE TRIAL - 3R

Table 15 :Foliar N~ Dry Matter at 22 weeks

LEVELS OF N(kg N/ho) t

•
I t,---------------------------_._---.._---.
: 0 : 60 : 120 100 MEAN

I I f I I I f

,---------------------------,---------.--------- ---------,--_..----,---------.
I I t I

" .
I I I
I I ,

:TREATMENTS

:10 - Control, no stillage: 1.29 1.44 1. S4 l·70 : 1.49 :
:11 - Stillage diluted 1:400: 1.52 l.S9 1.65 1.75 : 1.63 :
:11 - Stillage diluted 1:200: 1.54 1.59 1.76 1.79 : 1.67
:I1 - Stillage diluted 1:100: 1.60 1. 70 1.73 1.82 : 1.71 :
:11 - Stillage diluted 1:50 : 1.72 1.82 1.82 t 1.87 : 1.81 :I, I , , I

,---------------------------,---------.---------.---------,---------.---------,
:Trial mean I 1.53 : 1.63 : 1.70 : t·78 : 1.66 :•

Table 16 :Foliar KX Dry Matter at 22 weeks .

LEVELS OF N(kg Nihil) I
I

I t

,---------------------------------------1
: 0 : 60 120: lUO : MEAN

:TREATMENTS I,
I,
I
I

------------------~--------:--- I ---:------ : ; ;

I t I
I I •

t I. ,
10 - Control, no stillage: 0.76 0.87 0.71 0.77: 0.78:
11 - Stillage diluted 1:400: 0.98 1.04 1.05 1.05 1.03 :

:11 - Stillage diluted 1:200: 1.23 1.23 1.J6 1.44 1.31 :
:11 - Stillage diluted 1:100: 1.23 1.28 1.27; 1.42 1.30 :
:I1 - Stillage diluted 1:50: 1.25 1.32: 1.27: 1.40: 1.31 :
, , I I I f

,---------------------------,---------,---------.---------.---------,---------,
:Trial mean 1.09: 1.15: 1.13: 1.21: 1.15:
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7610/1 : STILLAGE TRIAL - 1R to 8R

Table 17 : Stillage data

------------------------------------------------------ - - _ . _ - ~ ..-------------------------
:TREATHENTS RATOON I MEAN :STlLLAGE TOTAL :POTASSIUM:NITROGBI•
I :OILUTION : APPLIED : SULIDS : AS K20 I ASNI

,
I , (mml I (kg/hal , (kg/hal , (kg/hal, , , , I, , , , I I I I___________________________ ,_________ ,_________ ,_________ ,0 __------,---------,---------,

11 I 1R 1:330 , 3.9 1553 , 229 : I, , ,
1:400 dilution 2R 1:370 1.6 1313 183 :

3R 1:384 1.9 I 1553 212
, 4R 1:406 l.b 1414 207,
I 5R 1:336 3.1 P47 250 49I

-t 6R 1:350 2.0 1452 198 55,
7R 1:213 5.7 3500 452 58
8R 1:285 I 3.5 2132 245 41,

I , , , I,---------1---------.--------- ._----,---------.---------
:MEAN I 1:334 I 2.9 1833 : 247 : 51

• •
I I I I ,
1------------------------------------- ---------,---------,--.------ ---------,---------.
:12 lR 1:200 I 6.5 I 2459 387 , ,, I • ,
:1:200 dilution 2R 1:184

, 4.2 2429 362 I ,
I , ,

3R 1:195 I 3.7 3140 418 '
,

•
,

4R 1:207 3.1 2779 413
5R 1:179 6.3 3311 491 102
6R 1:177 4.U 2611 370 107
7R 1:139 9.0 6062 769 96 I,
8R 1:165 6.5 4212 503 80

,
I

I I , I ,
,---------.---------,---------,-_·------1---------,---------,, :11EAN

,
1:181

,
5.4 : 3375 : 464 : 96 :, , ,

I I I I I I ,
,------------------------------------- ---------.---------1---------1---------,---------
:13 I 1R 1:108 , 11.8 4695 707 ,

• I I

'I ~ 100 dilution 2R 1:99 I 6.7 ~938 709 I, ,
3R 1:91 I 8.3 6487 913 I, 1
4R 1:98 6.5 5670 871

,,
5R 1:90 12.5 6492 997 , 230I.- 6R 1:96 7.Q 5200 709 221
7R 1:84 15.3 11113 1392 170
8R 1:90 11.9 8090 971 145

" ,,---------,---------,---------.---------,---------,---------,
:MEAN : 1:95 : 10.1: 6586: 909 : 192 :

I I I I I I I.-------------------------------------,--------- -------.- --_·-----1·-------- ---------1
:14 lR 1:54 23.6 9669 1457
:1:SO dilution 2R 1:59 12.5 9555 1366

3R 1:54 15.5 12561 1744
4R 1:57 12.6 11265 1660
5R , 1:49 24.9 13794 1962 408 :,
6R I 1:51 16.4 11164 1601 458 :,
7R , 1:51 26.9 22038 2629 : 321 :,
8R I 1:50 23.3 15329 1805 : 278 :I

I , , , I---------.---------.---------,---------.---------.----._---.
,MEAN ,

1:53 19.5 : 13172 : 1778 : 152 :,
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7610/1 : STILLAGE TRIAL - 8R

Table 18 : Soil Analysis Data - Soil sample depth 0-30 em.

TREATMENTS
:CONll(microS/cm I PII i EXTRACTABLE CATIONS tm.e.%l
:-------------------- : (O.OlM :-------------------------------------------------:
:SAT.PASTE:SAT.EXTRAcr: CaCl~J K Ca Mg Na: rOTAL :

I ,-

1-------------------------------------------------------·-····-------------------------------:;----~~~--------I

:1(; 149 207 S.~i 0.31 8.3 , 3.5 0.35 ,
1'~ r ,, I u,» ,

:11 191 260 6.21 I 1.04 8.7 3.3 0.42 13.5 I
I

:12 234 350 6.13 1.00 5 r 3.0 O.2~ 9.8
,

.J I

:13 285 444 6.05 1.18 5.8 I 2.9 0.30 10.2I

:14 365 58(1 6.24 IJS 6.8 I
" 3.4 0.22 11.8I

I ,
,-------------------------------------------------------------------------------------------------------------,
:5ignificance til I tll I II I III , N. S. I N. S. , N. S. ' . N. S. I

I , I I I I I

N. S. :
N. S. r-

N. S. ;
N. S. :

N. S. :
N. S. :

N. S. :
N. S. :

N. S. :
N. S. :

N. S. I
N. S. :

, I1----------------------------------------------------------,----.----------------------------------------------I
:L.S.D. P = 0.05 : 77 : 101: 0.28 I,,· 0.31 : - : :

P=O.Ol : 109: 142: 0.3910.44: -: -:

I

I

I I,-------------------------------------------------------------------------------------------------------------,
J I J I

I I

N. S.: N. S. :

. ~:e
I '

I ,1----------------------------------------------------------.. --------------------------------------------------I
:5. E. single plot ! 101 131: 0.36 I 0.41 3.4 0.8: 0.30 4.1
:5. E. treatment mean! : 25 : 33: 0.09 I 0.10: 0.9 : 0.2: 0.07: 1.0 :
:C. V. f. : 41.10: 35.72: 5.95 I 41.63: 48.26: 25.71: 96.26: 35.81:
:==========================================::===:::=== : : = ~ = : 2 a : : : = = = : =: :=:==: : = ==:= = == = == == := : = == : ==== : = = = = : : = :

:NO : 22i: 329 6.14: 1.03 7.3 : 3.3 0.32 12.0 :
:Nl 236 357 6.11 1.00 7.0 : 3.2 0.29 ll.S
:N2 245 386 5.98 0.92 6.7 3.1 0.36 11.1
:113 270 400 6.00 0.97 7.1 3.3 0.27 11.6

:Linear effect
:Ouadratic effect
I ,1-------------------------------------------------------------------------------------------------------------,
:L.S.D. P = 0.05 : 35 : 61 : - I : - ;. - :

P = 0.01 - : - I - : - : - :
I I,-------------------------------------------------------_._---------------------------------------------------,
:5.E. single plot! 55 : 96 u.32 i 0.22: 2.1: 0.5 0.17 2.4 :
:5. E. treatment mean ! 12 : 21: O.Ul I 0.05: 0.5 : 0.1: 0.04: 0.6 :e
;e. v. ~ 22.36 : 26.09: 5.31 I 22.29: 29.82: 16.50: 55.76: 21.15:
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7610/1 : STILLAGE TRIAL - 8R

Table 19 : Soil Analysis Data - Soil sample depth 30-60 em.

_______________________________________ .M••• _

TREATMENTS
:COND\microS/cmI PH EXTRACTABLE CATIONS (m.e.~l

:-------------------- : 10.01M :--------------------------------.----------------:
:SAT. PASTE: SAT. EXTRACT: caC121: K Ca Mg Na: TOTAL :

:------------------------------------------_._----------------------------------------------------------------;
-:10 148 158: 5.81 0.22 8.3 : 3.8: 0.44: 12.8:

:11 204 205: 6.22 0.76 10.2 3.4: 0.53: 14.9:
:12 223 276: 6.05 0.65 5.6 3.3: 0.25 9.8 :
:13 314 368: 6.19 0.82 6.7 3.5: 0.28 11.3 :
:14 387 464: 6.48 1.12 8.0 3.7: 0.20 13.0 :
:-------------------------------------_..._--------------------------------------~---------------------------- :
:Significance IU I

I au: N. S. : III I

• N. S.: N. S. : ., I
1 N. S. :

:------------------------------------_....._-------------------------------------------------_._--------------:
:L.S.D. P =0.05 86 1 83 I - 1 0.42 1 - I - 1 0.21 I I

I I ! I I I I - ,
I P =0.01 121 I 117 I - I 0.59 I - I - I - I I
I I 1 1 I I I I - 1

:----------------------------------------------------------~----------- ---- --- --- - - ------ -------- ------------- ;

:S. E. single plot + I 112 I 108 I 0.55 I 0.55 I 4.7 I 1.6 I 0.27 I 5.5 I
I I I I I I I I 1

:S. E. treatment mean ± I 28 I 27 1 0.14 I 0.14 1 1.2 I 0.4 I 0.07 I 1.4 I
I I I 1 I 1 1 I 1

:C; v. ~
I 43.82 I 36.78 I 8.87 I 76.86 I 60.69 : 44.22 I. 79.45 I 44.51 I
I I I I I 1 1 I

:================================:====:a••a=a::====:=:===========================:::=====================:====:
:NO I 257 286 I 6.12 I 0.74 I 7.7 I 3.6 I 0.29 12.3 I

I I I I I I I

:Nl I 264 311 I 6.22 0.71 I 7.9 3.4 I 0.35 12.4I I I I

:N2 I 238 272 1 6.09 0.66 7.1 3.5 0.34 11.6 I
I I I

:N3 I 261 309 I 6.16 I 0.76 8.4 3.6 I 0.39 13.2 I
I I I 1 I

I I

1-------------------------------------------------------------------------------------------------------------,
:Linear effect : N. S. : / N. S.: N. S.: N. S.: N. S.: N. S.: N. S.: N. S. :
:Ouadratic effect N. S.: h. S.: N. S.: N. S.: N. 5.: N. S.: N. S.: N. S. :
-:-----~------------------------------------------------------------------------------ ---------------- --------- :

:5. E. single plot ±
:S. E. treatment mean ±
:C. v. ~

74 :
17 :

28.94 :

87 :
20 :

29.64 :

0.39 :
0.09 :
6.33 :

0.25
0.06 :

35.17 :

3.60 :
0.80 :

46.50 :

0.9
0.2 :

25,50 :

0.15 :
0.03 :

43.33 :

3.9 :
0.9 : .

31.55 :
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7610/1 : STILLAGE TRIAL - SR

Ta~le 20 : Soil Analysis Data - Soil sample depth 60-90 cm.

-----------------------------------------------------~ -----

:CONDlmicroS/cm) : PH EXTRACTABLE CATIONS lm.e.~)

TREATMENTS :-------------------- : (O.OlM :-------------------------------------------------:
: :SAT.PASTE\SAT.EXTRACT: CaC12): K : Ca : Mg : Na : TOTAL :, ,.
1-------------------------------------------------------------------------------------------------------------I
:10 : 166 180 5.90 0.18 8.9 4.1 0.50 13.7 :
:U 239 246 6.35 0.53 11.3 3.6 0.32 15.8
:12 235 243 6.01 0.44 5.3 3.6 0.42 9.B
:13 382 I 445 6.20 0.61 7.7 3.9 0.28 12.5
:14 429 I 468 6.49 0.99 : 9.1 4.1 0.25 14.4 :
I .... I

·1-------------------------------------------------------------------------------------------------------------I
:Significance : .. I 1U: N. S. : u: N. 5.: N. S.: N. S.: N. S. :
:-------------------------------------------------------------------------------------------------------------:

I- ,, .
I0.37 :

0.52 :
119 :
167 :

128 I
180 I

P=0.05
P =0.01

:L.5.D. I
- I,
- 1

I I

,-----------------------------------------------------------------------------------------------.--------------I
:S. E. single plot±: 166 : 155: 0.63: 0.49: ·5.9 2.1 0.41 6.8 :
:5. E. treatment mean ± 42 : 39: 0.16: 0.12: 1.5 : 0.5: 0.10: 1.7 :
:C. v. X : 57.30: 48.84: 10.17: 88.26: 70.35: 53.78: 116.19: 51.68:
:===================================~DD:D:====================================================================:
:NO : 280:· 296: 6.16: 0.56: 8.9 : 3.6 0.35 13.4 :
:Nl . : 299 : 333: 6.21: 0.54: 8.3 : 3.8 0.35 13.0 :
:N2 280 : 296: 6.19: 0.52: 8.0 4.1 0.34 13.0 :
:N3 302 I 341: 6.22: 0.58: 8.5 3.9 0.37 13.4 :
, I

,-------------------------------------------------------------------------------------------------------------I
:Linear effect
:Quadratic effect

N. S. :
N. S. :

N. S. :
N. S. :

N. S. :
N. S. :

N. S. :
N. S. :

N. S. :
N. S. :

N. S. :
N. S. :

N. S. :
N. S. :

N. S. :
N. S. :

I I

1-------------------------------------------------------------------------------------------------------------I
is. E. single plot! : 88 : 111 0.43: 0.25: 4.30: 1.0 0.16 : 4.5 :
:5. E. treatment mean ± 20 : 25: 0.10: 0.06: 1.00: 0.2: 0.04: 1.0 :
:C. V. X 30.38 : 34.97: 6.96: 45.33: 50.69: 24.79: 44.37: 34.04:

e'
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7610/1 : STILLAGE TRIAL - 1R to 8R

Table 21 : Soil Analysis Data For Treatment 10

:Sample
:Depth
: (ell)

RATOON :COND(mieroS/em) PH EXTRACTABLE CATIONS iDl.e.~)

:-------------------- : (O.OlM :-------------------------------------------------:
:SAT.PASTE: SAT. EXTRACT: CaC121 K Ca Hg Na: TOTAL :

;-----------------------------------------------------------------------------------------------------------------------:
15.0 :
12.8 :
13.6
19.5
13.7
12.9
14.1
13.3
12.5

0.71
0.42 :
0.61
0.89
0.48
0.63
0.70
0.40
0.35

3.5 :
3.2 :
3.8 :
3.9 :
3.2 :
3.4 :
3.2 :
3.5 :
3.5 :

0.54 :
0.39 :
0.33 :
0.21
0.23
0.39
0.32
0.32
0.31

5.82 I
5.86 :
5.67
5.68

.5.81
5.94
5.54
5.78
5.67

,
- I

219 :
188 :
185 :
316 :
386 :
219 :
323 :
207 :

270
180
208
168
242
245
188
235
149

P
1R

. 2R
3R
4R
SR
6R
7R
8R

10.2
8.8
8.9

14.5
9.8
8.5
9.9
9.1 :
8.3 :

I I I I I I I I,-------------------------------------,---------,-----------,---------,---------,---------,---------,---------,---------,

:10
:0-30

-16.7 :-50.7 :0.0 :-18.6 :-42.6 :-2.6 :-5.5 ::1. CHANGE P/1R TO 8R : -44.8:
f I I I I I I I I f.-------------------------------------,---------,-----------,--------- ---------,--------- ---------,---------,---------,
:10 : P : 320 : -: 6.31 0.22: 15.6 4.0: 0.74: 20.6
:30-60 lR 220 219: 6.14 0.19: 10.6 4.0: 0.46: 15.3
: 2R 173 220: 5.78 0.22 9.3 4.2: 0.62: 14.3
: 3R 178 189: 5.97 0.20 16.2 4.3: 1.00 21.7 :-
: 4R 283 326: 5.85 0.16 11.8 3.7: O.46-T 16.1:
: 5R 261 307: 6.19 0.28 10.3 4.0: 0.61 15.2
: 6R 203 206: 5.67 0.23 10.0 3.6: 0.76 14.6
: 7R 258 291: 5.93 0.22 : 9.5 4.0: 0.40 14.1
: 8R 148 158: 5.81 0.22 : 8.3 3.8: 0.44 12.8
I I I I I I I I I,-------------------------------------,---------,-----------,---------,---------,---------,---------,---------,---------1
:~ CHANGE P/IR TO 8R -53".8 : -27.9 : -7.9 : 0.0: -46.8: -5.0: -40.5: -37.9:
I I I I I J I I I I I.--------------------------- --------- --------- -----------1---------1---------1--------- ---------.---------,---------,
:10 P 330 6.28: 0.20: 16.3 4.9: 0.87: 22.3
:60-90 lR 268 295: 6.01: 0.16 13.5 4.1: 0.42: 18.2

2R 210 238: 6.13 0.20 10.5 4.8: 0.65 16.2
3R 208 263 6.24 0.18 14.7 3.8: 0.85 19.5
4R 296 337: 6.08 0.13 12.4 4.4: 0.56 17.5
5R 259 284: 6.24: 0.27: 9.3 4.2: 0.59 14.4
6R 205 198: 5.68: 0.19 9.5 3.7: 0.72 14.1
7R 292 356: 6.11: 0.18: 9.7 4.4: 0.39 14.7
8R 166 180: 5.90: 0.18: 8.9 4.1: 0.50 13.7

t I I I I I I I,---------1---------1-----------.---------1---------.---------.---------1---------1---------.
:MEAN : -49.7: -39.0: -6.1: -10.0: -45.4: -16.3: -42.5: -38.6:
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7610/1 : STILLAGE TRIAL - lR to sR

Table 22.: Soil Analysis. Data For Treatment 11

:5alJple :RATOON :COND(licroS/cm) PH EXTRACTABLE CATIONS (m.e.~)

:Depth :--------------------.: (~.OlH· :------.-------------------------------------------;
:(ca) ,:SAT.PASTE:SAT.EXTRACT: CaC12): K :ea .: Mg :Na' : TOTAL :
I I
,----------~------------------------------------------------------------------------~-----------------------------------',

:I1 : P, 310 : 6.13 0.46' 12:3: 3.1: 0.72 :16.6 :
:0-30 : lR 230 : 300 6.41 . 0.48 12.7 :. 2.6: 0.39 :16.2 :
: : 2R 214 : 380 6.31 0.40 12.8 : 3.4: 0.76 :17A :
: : 3R 348; 533 6.23 0.48 14.7 : 2.9:' 0.68 I 18.8:
: : 4R 239 : 301 6.17 0.45 13.0 2.9: 0.64 17.0 :
: : 5R 226 :' 346 6.21 0.66 '9:9: 3.2: 0.55 14..3 :

, : : 6R244: 301 I 6.03 0.85 10.1 : 3.1: 0.80 14.9 :
: : 7R 274 : 430: 6.16 0.969.4 : 3.6: 0.49 14.5 :

;----------~----------------~---~~----,-----~~-1------~~~-;----~:~-;---~~:-,-----~:~;-----~:~-;--~-~:::~~---:~::.
:% CHANGE P/1R TO 8R : -38.4;, -13.3: 1.3: 126.1: -29.3 :6.5: -41.7:· -18.8 :
, I I I If· I f I ,

,------------------------------------- ---------.-----------,---------.---------.--------- ---------'i---------I---------,'
:Ii : P 335 6.52: 0.23: 18.9 4.2 :0.78: 24.1:
:30-60 : 1R 245 : 281 6.48: 0.21 I 15.3 3.8: 0.49: 19.8:
: . : 2R .259 : 360 6.48: 0.24 16.6 3.9: 0.69: 21.4:
: : 3R 408 I 483 6.38: 0.25 16.1 3.9 : 0.77: 21.0:
: "~ 4R 292 361: 6.39: 0.26 14.8 3.6: 0.63: 19.3:
: : 5R 271 282: 6.46: 0.40 11.4 3.7: 0.65: 16•.2:
: : 6R 216 .238: 5.82: 0.45 8.8 3.5: 0.82: 13.6:
: : 7R 256 284: 6.01: 0.59 9.5 4.1: 0.59:' 14.8:
: : 8R 204 205: 6.22: 0.76 10.2 3.4: 0.53: 14.9:
I I I I t I"1-------------------------------------.---------.-----------.---------.---------.---------'.---------,---------.---------.
:XCHANGE P/IR TO 8R : -39.1: -27.0: -4.6: 230.4: -46.0:' -19.0 :. -32.1: -38.2:
I I I I I I I I I I I1---------------------------1--------- --------- (-----------1 --------- --------.-------- •.---------,---------. ---------1
:I1 : P 385 : : 6.35 0.24: 17.8: 3.9: 0.84: 22.8:
:60-90 : lR 245 : 255 I 5.85 0.20 :15.7 I, 4.0: 0.54: 20.4:
: : 2R 279 : 305 6.51 0.22 :. 17.5 4.7: 0.88: 23.3:
: 3R 413 : 511 6.47 0.23: 15.5 4.1: 0.74: 20.~

: 4R 313 : 309 6.38 0.26: 15.7 . 3.8: 0.64: 20.•
': SR 277: 312 6.39 0.35: 12.1 4.1: 0.62: 17.2:
: 6R ·249 : 266 6.08 0.31 : 9.8 3.7: 0.84 :14.7 :
: 7R 296 : . 297 6.12 0.48 : 11.2 4.7: - 0.56·~ 16.9:
: 8R 239 : 246 6.35 0.53: 11.3: '3.6: 0.32: 15.8:
I If' I I II .---------,---------.-----------.---------.---------.---------.---------.---------1---------.
: :MEAN : -37.9: -3.5 : 0.0: 120.8: -36.5: -7.7: -61.9: -30.9:

•
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7610/1 : STILLAGE TRIAL - lR to 8R

Table 23 : Soil Analysis Data For Treatment 12

:Sallple
:Depth
: (CIl)

RATOON :COND(lliCroS/cll) PH: EXTRACTABLE CATIONS (Il.e.%) : _

:-------------------- : (O.OlM :---------------------------------~----~~~-------:
:SAT.PASTE:SAT.EXTRACT: CaC12): K Ca Mg Na: TOTAL :

13.9
13.4
13.3
15.2
13.7
13.1
12.7
12.7
9.8

0.57 :
0.41 :
0.54
0.72
0.51
0.68
1.19
0.32 :
0.25 :

3.3 :
3.1 :
3.5 :
2.5 :
2.8 :
3.2 :
3.0 :
3.6 :
3.0 :

9.5 :
9.3 :
8.8

11.4
9.9
8.5
7.7 I

7.5 :
5.5 :

0.55
0.58
0.46
0.61
0.49
0.75
0.83
1.32
1.00

5.81
6.50
6.23
5.80
6.33
6.35
5;72
5.95 :
6.13 :

315 :
203 :
334 :
289 :
452 :
329 :
591 :
350 :

275
210
175
243
247
265
234
344
234

P
lR
2R
3R
4R
5R
6R
7R
8R

I,,,
I
I
I
I,,,
I

I • I I t I I I,-------------------------------------,---------,-----------,---------,---------,---------,---------,---------,---------,
:~ CHANGE· P/IR TO 8R : -14.9: 11.1 : 5.5: 81.8: -42.1: -9.1: -56.1: -30.0:

, I

,-----------------------------------------------------------------------------------------------------------------------,
:12
:0-30

13.1 :
15.9 ;
14.6
14.6
14.9
13.8
12.6
13.5 :
9.8 :

-25.2 :

-35.1 :

0.78 :
0.59 :
0.72 :
0.77 :
0.56 :
0.68 :
1.26 :
fL43 :-._,.
0.25 :

-67.9 :

-53.8 :

3.4
3.2
3.7
3.4
3.2
3.6
3.3
4.2 :
3.3 :

-2.9 :

-16.3 :

8.7 :
12.0 I

9.9
10.1
10.8
9.1
7.6
8.1
5.6

-35.6 :

-44.8 :

0.22
0.15
0.30
0.35
0.30
0.43
0.46
0.76
0.65

91.3 :

195.5 :3.6 :

0.8 :

5.84
6.30 I

6.30
5.69

. 6.34
6.45
5.83
5.97
6.05

290 :
214 :
364 :
316 :
360
341 :
406 :
276 :

-4.8 :

-3.2 :

1.4 :

220
220
180
254
181
267
284
319
223

-7.5 ~

P
lR
2R
3R
4R
5R
6R
7R
8R

:MEAN

I,,,
I,
I,
I,,,

1 I I I I I I,-------------------------------------,---------,-----------,--------- ---------,---------,---------,---------,---------,,,

:12
:30-60

, I I I I I J I I I.-------------------------------------,--------- -----------,---------,---------,---------,---------,---------,---------,,,

I I I f I I I I I I I,--------------------------- --------- --------- -----------,---------,---------,--------- --------- ---------,---------,
:12 P 254 -: 5.96: 0.23: ·9.6 4.3 0.91 15.0
:60-90 lR 224 251: 4.69: 0.23: 10.6 3.5 0.50 14.8

2R 201 194: 6.45: 0.23: 8.4 4.6 0.77 14.0
3R 243 249: 5.77 I 0.22: 9.7 3.2 0.80 13.9 I

4R 202 277: 6.39 0.19 11.0 3.5 0.60 15.3
SR 299 371: 6.25 0.33 9.0 4.1 0.79 14.2
6R 234 279: 5.76 0.31 7.4 3.6 1.25 12.6
7R 324 367: 6.02 0.52 8.3 4.6 0.48: 13.9
8R 235 : 243: 6.01 0.44 5.3 3.6: 0.42: 9.8

I I I I I I

.---------,---------,-----------1---------,---------.---------1---------,---------,---------,
I

:~ CHANGE P/IR TO 8RI
j
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7610/1 : STILLAGE TRIAL - 1R to 8R

Table 24 : Soil Analysis Data For Treatment 13

;5aAple
:Depth
: (cm)

: RATOON :COND(licroS/clB) PH EXTRACTABLE CATIONS (lI.e.~)

:----~--------------- : (O.OlM :------------------------------------------------.. :
:SAT.PASTE:SAT.EXTRACT: CaC12): K ca Hg: _Na .: TOTAL :-

I I1-----------------------------------------------------------------------------------------------------------------------I

-25.1 :

17.2
16.0
14.3
19.6
16.0
16.3 :
15.1 :
14.2 :
11.3 :

-34.1 :

0.59 :
0.49 :
0.54
0.79 :
0.68 :
0.71 :
1.18 :
0.29 :
0.30 :

-49.2 :

-69.6 :

0.92 :
0.61 :
0.59 :
0.82 :
0.69 :
0.73 :
1.15 :

. 0.32 :
0.28 :

3.5
3.4
3.5
3.8
3.4
3.6
3.6
4.2
2.9

4.3
4.5
4.7
4.4
4.1
4.2
4.1
4.8
3.5

-18.6 :

9.0
8.4
7.9

10.9
0.7
8.6
8.5
7.0
5.8

11.7 :
10.6 :
8.7 :

13.9
10.8
10.6
9.1
7.9
6.7

-35.6 : . -17.1 :

-42.7 :

0.51
0.75
0.68
0.70
0.81
1.12
1.26 :
1.91 :
1.18 :

0.24 :
0.26 :
0.35 :
0.49 :
0.41 :
0.79 :
0.77 :
1.21 :
0.82 :

131.4 :

241. 7 :

9.0 :

6.9 :

5.55
5.65
5.85
5.94
6.46
6.30
5.97
5.92
6.05

5.79
5.95
5.89
6.34
6.54
6.50
6.00
6.09
6.19

295 :
206
298 :
245 :
380 :
443
801 :
444 :

50.5 :

21.5 :

303 :
, 155 :

388 :
250
326
356
581
368 :

260 :
210 :
219 :
275 :
235 :
238 :
301 :
435 :
285 :

9.6 :

290 :
230 :
195 :
354 :
248 :
271 :
311 :
436 :
314 :

8.3 :

P
1R
2R
3R
4R
5R
6R
7R
8R

P
1R
2R
3R
4R
5R
6R
7R
8R

,
I,
I,
•,
I
I,,
I

I
I

I I f I I I I I
t -------------------------------------. --------'.------------ I --------- t--------1-------- I---------.--------- I-------- I

I
I

: : 1 ' I ' f ~:---------:.------ 1 :

13.6 :
13.0 i
12.6
16.2 :
5.6 :

14.0 :
14.5 :
13.4 :
10.2_

I I I I I ,",-------------------------------------1---------1-----------,---------.. ---------.---------.---------.---------,---------,
•I

t I I • I I I I I II ------------------------------------- I--------- I-----------. --------- ---------"1-------- I--------- I-------- 1'--------·.. I'

I
I:13

:30-60

:13
:0-30

:% CHANGE P/IR TO 8R

:X CHANGE P/IR TO 8R

19.1 :
18.6 :
17.2_'
24.5

"16.3 :
17.2 :
17.0
14.4
12.5

-34.4 i-66.7 :

0.84
0.66
0.62
0.79

. 0.67
0.73
1.13 :
0.33 :
0.28 :.

4.7 :
4.8 I

5.2
4.9
4.2
4.3
4.6
5.0
3.9

-17.0 :

13.3 :
12.9 :
11.1 :
18.5 :
11.1 :
11.6 :
10.7 :
8.2 :
7.7 :

-42.1 :

0.21
0.21
0.27
0.33
0.29
0.61 I

0.52 :
0.85 :
0.61 :

190.5 :-0.6 :

6.24
5.84
6.15
6.30
6.66
6.50
6.02
5.99
6.20

295
198
321
290
342
331
528
445 I

50.8 ;

298
259
231
366
237
336
325 :
423 :
383 :

P
1R
2R
3R
4R
5R
6R
7R
8R

:HEAN

I,
I I 'I . I I

.---------I---------I-----------I---~-----l---------I---------,---------I---------l--------.~I

: 28.5:

:I3
:60-90

,.,,
I,
I,
1
I
I
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7610/1 ; STILLAGE TRIAL - lR to 8R

Table 25 : Soil Analysis Data For Treatment 14

------------------------------------------------------------------------------------------------_._--------------------
:5allple
:Depth
: (CIl)

RATOON :COND(microS/cm} : PH: EXTRACTABLE CATIONS (m.e.7.)
:-------------------- : (O.OlM :-----------~---------------~---------------------:
:SAT.PASTE\SAT.EXTRACT\ CaC12i: K Ca Mg lla: TOTAL :

I
I -

16.6
14.3
16.0
19.8
17.7
17.2
14.7
14.2
11.8

0.66
0.51
0.58
0.82
0.71
0.60
0-.90
0.32
0.22

3.5
2.7
4.1
3.6
3.3
3.9
3.6
4.0
3.4

12.0
10.3
10.3
14.6
12.5
11.4
8.6
7.8
6.8

0.45
0.79
1.03
0.80
1.22
1.34
1.64
2.07
1.35

6.39
6.13
6.61
6.09
6.78
6.80
6.16
6.22
6.24

338
365
481
3111
464
542
910
580

310
235
265
394
269
302
393
529
365

P
1R
2R
3R
4R
5R
6R
7R
8R

I,
I,
I
I

I I I I I, I I II-------------------------------------!---------,-----------,---------,--------- ---------,---------,---------,---------,
:'7, CHANGE P/1R TO 8R : 17.7: 71.6: -2.3: 200.0: -43.3: -2.9: -66.7: -29.1:

:-------------------------------------------------------------------~-----------------------------~---------------------:
:14
:0-30

I I I I I I I , I I1-------------------------------------1---------,-----------1---------,---------,---------.---------1---------1---------,
:14 P : 306 6.32 0.19 16.1 4.1: 0.75 21.1 :
:30-60 1R 300 340 6.44 0.26 14.6 3.1: 0.45 18.4

2R 279 286 6.64 0.52 10.8 4.5 0.62 16.4
3R 424 451' '6.26 0.53 16.1 4.5 0.93 22.1 '
4R 293 291 6.95 0.60 14.8 3.6 0.72 19.7
5R 326 388 6.86 0.90 12.9 3.9 0.80 18.5
6R 390 485 6.27 1.06 10.6 3.7: 0.92 16.3
7R 450 545 6.38 1.47 8.8 4.3: 0.29 14.9

: 8R : 387 : 464: 6.48: 1.12 I 8.0 : 3.7: 0.20 I 13.0
:-------------------------------------;---------1-----------:--- : : : ; --;---------1

-38.4 :-73.3 :-9.B :-50.3 :489.5 :2.5 :36.5 :26.5I
I

I I I I I 1 I I J.-------------------------------------1--------- ----------- ---------1---------.--------- ---------,---------1---------1
:~ CHANGE P/1R TO BR

:14
:60-90
",

P 377 6.66 0.25 19.1 4.7 0.B3 24.9
1R 305 348 6.51 0.23 15.3 3.7 0.49 19.7 :
2R 316 304 6.73 0.41 12.7 4.9 0.60 18.6 :
3R 475 510 6.47 0.39 18.9 4.6 0.89: 24.8:
4R 306 312 6.87 0.49 16.1 3.9 fr:72 :--~ 21.2 :
5R 363 404 6.75 0.63 13.6 4.2 0.60 19.0 :
6R 408 494 6.29 0.81 10.9 3.8 0.97 16.5 :
7R 463 534 6.36 1.19 9.5 4.3 0.28 15.3 :
8R 429 : 468 6.49: 0.99: 9.1 4.1 0.25 I 14.4:

f , I I • I I I I.---------.---------.-----------1---------.---------1--------- ---------.---------,---------1
:MEAN 13.8 : 34.S : -2.6: 296.0: -52.4 -12.8: -69.9: -42.0:

------------------------------------------------------------ --- - - ------------- ------ - -- ----- - - - - ---- -~ - - ----------------



Fig 1: Variation in % Total Solids· in
HVE Stillage ( 1989-h 990 ).
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SOUTH· AFRICAN SUGAR INDUSTRY AGRONOMISTS' ASSOCIATION

7610/1/9R: STILLAGE TRIAL

CaLNo. :

Object:

1426
- - --. ~'~"'.'-. '':.. ~ ..•__.. .........,...~-:-;':

To measure long-term effects on the. soil of irrigating
with distillary effluent at various dilutions and to
determine the nitrogenous fertilizer value of the
applied effluent.

This crop: Ninth ratoon Age: 12,0 months (14.6.90 to 13.6.91)

Location: Hippo Valley Estates, Section 9, Field lOB

-.
variety / Spacing: NC0376 in 1,5 m rows

Fertilizer: (1)

(2 )

/( 3)
I

Nitrogen: see treatments
Phosphate: 100 kg p

20 5
/ ha as singie superphosphate

applied at 4 weeks.
Potash: 60 kg K

20/ha
as mmLiate of potash applied

at 4 weeks. . . ..

(a)

:.. ;~. " .......

Treatments: Whole plot treatments were five rates of dilution
of stillage '(distillery effluent):

10: Control, no stillage
11: Stillage diluted 1:400.
12: Stillage diluted 1:200
13: Stillage diluted 1:100
14: Stillage diluted 1: 50'

(b), Split plot treatments consisted of four nitrogen
levels:

NO: Control, no nitrogen
Nl: .60 kg N/ha
N2: 120 kg N/ha
N3: 180 kg N/ha

The nitrogen was applied as ammonium nitrate in two
dreas Inqs ;' half at 4 weeks and half at 8 weeks.

. "-'"

Rainfall :

RESULTS

~, ~ '.

387~7 rom Irrigation: 1455,0 rom

, .

,(a) '. Yield data: The yield and quality data for the ninth ratoonare shown
i~ Tables 1 to 5~· Mean data for the first to nine racoon crops are also
shown.

-....

,(f) Stillage: Trends observed in this crop were~imilar to those recorded
in the eigti1 racoon. There were highly sigriificant (? :: 0,0'1), increases
in cane, ERe andERF yields with increasing concentration of applied stillage.
Quality Leve l a weze significantly (P' ',., 0; 0'1) depressed as stil~age

concentration increased.

,eil.) Nitl"'ogen treatments: As in all previous crops; highly significant
(P ,., 0,01) quadratic responses in ca~e, ERCand ERF:yielgs. Jy.e"t;~l;~tained
in the ninth ratoon. Unlike results obtained in'most crops to date (except
fourth ratoon for F.RC%.cane, and second ratoon for ERF% cane); there were
no significunt quality responses to nitrogen although the general trend
was as usual i L.e , det.erIorat Ion of cane quali ty ~lith increasing amounts
of applied nitrogen.
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(iii) Stillage dilution x nitrogen interaction: {Tables 6a and 6b):
Cane, ERC and ERF yield inte;ractions were similar in the fourth to-ninth
ratoons inclusive. For applied N levels up to 60 kg N per hectare: there
were increases in ~nOERC and ERF yields with increasing quantities of
applied stillage, .but this trend was not manifested at higher rates of.

,applied N. For lower' stillage treatments (Le. excepting the 1:50 a'd
1:100, dt Iut Ions l rtbere, w~sa higher increase in cane, ERe and ERF yields
with ~creasirig levels of applied N. As for effects on quality; significant
(P ::: 0,01) interactions were obtained with ERF% cane \'1i th the latter
increasing as levels of N increased in the 10 treatment receiving no N;
but showing no d~finite trend in treatments receiving stillage.

(b) Stal;~ data: In the ninth ratoon, stalk' populations, stalk lengths ,
and stallt lodging % were higher in plots receiving stillage than in those
where stillage was not applied: they also tended to be higher in plots
receiving nitrogen than in plots with no applied IJ ferti lizer • Noflowering

;, was 'recorded in the ninth racoon ," Relevant data are presented in Tables
/' . ...' ," .

7 to 10 and in Table. 13.

(e) Foliar analysis: Foliar samples were taken from che trial plots at
14, lS, 22, 26 and 30 weeks after eigth ratoon harvest. Foliar Nand K
at 22 we~kse;~pressed as a .percencaqe of dry matter are presented in Tables
'" 12, 12 and 16.

(i) . Foliar N%: Values tended to be generally higher and' less variable
than those recorded in theeigth ratoon. Thus ninth ratoon values ranged
from 1,42 to 1,87%'compared to 1,29 to 1,87% for·the eigth,ratoon.

I i Ll Foliar I<%: 'Results were similar to those of the eigth ratoon. Thus,.
all treatments receiving no stillage, and all exceptone.of those receiving
the lowest dilution rate of 1:400stillagei recorded values below the
critical level of 1,10% K'in the. ninth ratoon.' In g~neral ,both foliar
N and.K levels tended to inctease with increasing amounts of applied

'fertilizer N and applied stillage. .

."-. ,::

\

Cd)' Smut infection leveis:smut roguing was conducted. in the ninthratoon
at,S, ,12, i 6, 20, 24 and -30 weeks after. harvest-Smut whIp' data are presented
in Table 14. As in the eigth racoon, smut incidence in the trial as a
whole was Lower than in the seventh ratoon. Asrnight be expected at these
low rates of infection the benefieal effect of ~tillage in suppressihg
smut, which observed in same of the earlier ratoons was not manifest in
this crop. '

(e) Stillaqe data: .
(i) Total solids (Figure t): Total solids ranged from 3,43% to 8,99%

. iKtheilinth ratoon.
(ii) S'tillage. 'irrigation:. The trlal, received a total of 20 stillage
irrigations in'the ninthratoon. The mean dilution rate; amount of stillage,

, "'total solids and potassium applied in this crop, and trial means for all
crops to date, are shown in Table 17~ The mean annual application of
potassium as K

20
to date. was 1,S tonnes per hectare in the highest stillage

treatm~nt Ill: while'in the same treatment 262 kg N,p~r hectare was supplied
.in the stillage in the ninth ratoon.

8M/NOV 91
lr
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'(f) Soil analysis: Analytical data from soil samples taken after ninth
.ratoon harvest are shown in Tables 18 to 25.

,(i) . Soil sample depth 0' to 30 em: As in the eigth ratoon significant
increases in available K and in saturated paste and saturated extract
conductivities were obtained with increasing stillage eoncentrations~
Also, 'all treatments which recieved stillage showed gains in available
K over ti~~ ~;:j.o,.1:.? to 9-R; and <is recorded ill ·~·.r:.:·.;ioo::; crops , the maqnitude
of the gains increased wltn st111age concentration. Over the same period
losses were recorded in levels of Ca and total available cations in all
treatments. ,

".~\: .
, '( I i ) Soil sample depth 30 to 60 cm: Data trends ~"E..re similar to those
~btained in the 0 to 30 em depth.
i,
I

" !( iii) soil sample depth 60 to 90 em: Trends ",ere similar to those ine the upper profiles of the soil.

(g) Smut infection Leve l s : Smut roguing was Qone.in the ninth ratoon
at 8, 12.- 16, '20, 24 and 28 weeks after eigtil ratoon harvest. Smut whip
data are. presented in Ta!Jle 14. Results were similar to what was recorded
in the etgth ~atoon. At the low rates of infection found in the trial"

, the beneficial effect of stillage suppressing smut disease which was evident
in some, of t.he earlier crops' was not observed in this crab>. ,

J

DISCUSSIOiJ

..e

..", .. ;,

'l'he good 'cane, ERC and ERF yields obtained in the eigth ratoon were not
maintained in this crop, ',QJJalitywasalso' poor > ~'his may be due to low,
qual i tystillage and the fact, that Lower than planned emountsof total

'·solids; and therefore also of other beneficial, consti tuents; were, applied
in the high stlllage treatments of I3 and H.

. . . . '.~- ..

, In this crop the highe~tstillage treatment 14 was equivalent to 60 to
120 kg iYh~ whi ch waaTower chan the hi9h~st H benefit of 180 kg N/ha recorded
in the eigtg ratoon.

BM/APR!:::' 92
.Ii •
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7610/1 STILLAGE TRIAL· IR to 9R

Table 1 : Cane'yield data

.-------------------------------------------------------------------------------7-----------------------------------------------
CANE YIELD (t/ha) , f'

I

,
f'

,--------------------- I_~ ----------------------- I
l I . ~

: 1 R 2 R :' 3 R 4 R 5 R l ' 6 R 7 R': 3 R 9R ' "EAHl , I • 1 J I , __~ • __ • f t I~ I·

I t I • I I !. i I ! , J

I

•, :tlain plots
:_._-----_.."'-,-

7~,54 91'-a7 e9.07 105.03
93.34 1 :25.29 tu ~'e4 112.84I

95~64
I 128,03 120.0& 118.991

97.52 . 132.31 128:37 122.,4~

107.60 ! 146.66 130.62 130.47 -...

ttl: ".S.N.S.: ".S.:Signiticance

:10 - Control;~ no stillage 148.69 12Ls1 t13.~8 114.04 I 91.13,97'!:2
:11 • Stillag~ dilut~d 1:400; 137.84 113.91 !13.28·: 116.31: 95.02 108.73:

.:It - Stillage diluted 1:200;149.28 123.59 116.06·: 119.18 .·101~83 li7.21
-:11 • Stillage diluted 1:100; 146.92 125.03 !l7.1.); 124.22 1(11,5:3' 129.04

:11 - S~iilage ililuted 1:50: 131.49 134.10 127.98: 142,00 115.85' 137.90____' __: ', 1 • I I 1

.-----·---1---------1---------,---------,
.fH '*tt II

:~-----------~----~---------:~--~~----:---------:---------:------~--:._--------:-------~-:---------:--~~-----~-------~-:---------~
:LS.O. P=O.05: : :. r: 15.&5 :12.59: 11..96: 13.SS.: .10.84: 10.87: :

pcO.Ol : . : I. : :i6.77: - 15.2: 15.24 :
I ~ ~ ~~__~ .~~ l_. • ~ ! I~ ' I I f , ,

~ , . I I I • I I Ii . • ' I I i

:S.L singl~ plot:: .26.37: 16.75 14.40 20.31: 16.34 15,53: .IS.Ol: 14.07 1~.11: :
:S.E. t-reatm(!nt lecin + .:. 6.59: 4.-19: 3.60: 5.0&':.,.4.08: 3.88: 4.5~: 3.52: 3.5:1~·

'::C .• Y. X ( - : 18.46: 13.54: 12.24 ~ '16.49: 16.16: 13.16: 19.06 0
' : , . t1:.23,: 12.16.:

:Spl it-plots: '
':----~-----~-----

;===:======:===;:==::=:=:=~=~====:===::====::=:=::==::==:=:======:~=:=::======:=~~==:===::========::=:=~=:=:::::;:=;==:=======:::
. I I ,I tiC

, t " I _I!' If'

".' I ',I
I ':«. I, I I

. :/f0 - Control no nitrogen IIO.S8: 78.91 70.3974.97 61.50 75.49 :. 6B.. 4~ 90.&! ee.21 :79.94
:Hl - 6Okg/ha"' : 143.08 11:.92 .108.78 119.22 92.1710'1.63 91.51 122.5~ 115.12 :112.67
:NI - 120 ~g/ha H 15S.6b 149.93 142.75 144.21: .118.1713&.11 I02.la i36.52 126,19: 13~.2j

.:HI - tSO.k9/h~ H .. : 158.75:. 156.06': 14e.40 155.21: 132.&5:. 143.50 115.97: J49.23: 134.37: 144.37;.e; ~~:~:;-~;~~~~----------~._-; ---;;;--~'; ~--;;;~-~; ---;;;.:_-; ._-;;;_._; ---;;;---; -~~;;;---i ---;;;.;--;---;;;_._~ i-~~;;;--;~~--~----;
'. :Quadratic effect .. : Ut Ut :~!: Ht *U H.t tU: tU tU :

, "

,,
I

'.'

7.49' : ..'
.10.00 : .

7.57 :
10.11;

. 2;82 :
s.n :

6.54 :6.55 ':
s.n.:

&.80 :
9·.0'1, :

10.02 :
1:3.38 :

8.78: J1.27 ~

u.n: ',15.05:·,:. _~ . 1 .'. ~ ~

~.--------~------------------~--------~~--------~~-~-~-----~------~--;---------~---------~----_._--~---~-----~------~--:------._~:
1
I:LS.O. P;:O.05

: P=O,OI
:---.--~-----------------~-~-:._-------:---------:---------~---------~~-~-------~-~-------:---------:._-------;---------:---------~ -

:5.E. single plot! I 13.73 17.69 15.73 10.67 10.17 , 10,27 I 4.43 11.88 !1.76 ~
,

, I •
:S.£. treatlent lean ! 3.03 : 3.% I 3.52 I Itt I'lQ i 2.30 I 2.3 I 0.99 : 2.65 : 2.6i: ' 'I I , •.,. I , ,

I

:C.'I. 1 9.65': 14.20 1 13.3S : : a.67, : 10.16 l' S.71 .1 4.69 I
9~52

I 10.13: •• I I I I ,.

I.
I

;Trlil lean

:---------------------------:---------1---------:---------:---------:---------:---------~---------~---------:---------:---------:
:Int~ractions : IN'~ IN't·: IM;U* : IN'it iH'tU :IH'Ut :1~rh :IN'*1t :
: .: IH"J : ~ :IN"t :

_:: :: -t·· : IN'. It .: :

~---------------------------:---------:---------:---------:---------:---------:---------:-_._----- ---------:---------~---------
,',.142.84 " ,123.71 ,I 117.58', 123.15,' 101.07,' ·117:~S', 94.53 II 12£,.7..'1', 115 09' tl~1 05 I.7 I .7 I

. - ...'. . . .~ -. , '. '. . "..---------.-----------------~~---~---------~-------------------~-~------------------------------------.-._------------~--------
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7610/1 : STILLA6E TRiAL - 1R to 9R
--------------------------..•...•..
Table 2 : ERe ~ cane data

------------------------------------------------------- --------~------------------------------------------------~-~~-----------

:lQfAil\EMTS
1 -.. 1 ..- ~----- i~

1 . f •

: ; 1 R ~. 2 R 3 R 4 R 5 R :. 6 R 7 R S R:- 9R KEM

12.47 ,12.77 ,3.14 13.05 13.60 12.63 12.57 13.40 1:3.04 12.9~

12.42 12.81 ' . . 1.3.25 13.08 ' 1:3. 30 11.82 12.51 12.62 12.30 12.68 II

12.69 12.65 I 13.03 12.85 1:3.25 I 11. :31 12.50 12.15 J2.20 12.5S, I t '

. i 3.09 12.63 12.98 I : 12.~:3 ·12.9S 11.71 12.29 11.82 11.76 12.46,.
13.44 12.57 13.00 12.34 t t.es 11.06 11.24 12.04 11.35 12.10

• , , 1 1 ' '. , i , i

• J • , I . • I 'I Ie. ,

:Kain pl<Jt.s· :: ::" : : .
. t .,;,_______ I' ,

• I I ".

:10 ~ Control I no stillage':
:11 --Stil1igedilut~d 1:400:
III StilJag~ diluted 1:200:
:If Stillage diluted 1:100:,
:11 Stillage diluted 1:50 :
:---------t-----------~-----~------~-·:---------i~~-------:---------:-~~------:---~~----~---.------~-~-~-~---;---------~----~----;

·:Signiftcance N.S. : N.S. : N.S.. * M.S. . t : u

I .

:L.S.O. P=O~ 05
/>:0.01

0.49 1.o:~ j 0.74
2.H:

r.7'1 :
.,

0.S3 : 0.75
1.05 :

. f~~--- ----------~---~I----_----.I~--_----_'---- ' -I-------~-~-------_-I-------_-'--_-----. ' , 1t . - 1 I . I , f , t I I I ,

:S.E. single pl':lt r . 1.26: 0.95 0.64 0.64 1.40 0.%: 1.3:3 LOS· 0.9S:
:S~E. treatment lean ± 0.31.: 6.24: 0.16:' 0.16; 0.35 :0.24: 0.:33: 0.27:· 0;24:
:C.Y.X: 9.79: 7.~2: 4.91: 4.97: 10.7'1: 3.!5: 10.90: 8.73: 8.03:
~==:==========:=:===:==~~;~=:===::====;=====~:==:=========:=~=======~=========:=:=====:=:=::====:::=======:=: ========= : : : := ===== :

:Split-plots : I /
I , .

. , I ,.
.r ________________

I I I I

I I '. , I

:NO -, CQntroI no nitrogen. r 11.67 1~.IQ 13; I0 ,. 12.63 13.23 I 12.23 12.1S n.99 12.35, , r :

:Nl -. 60 kgiha N"
,

'- 12.85 12;96 13.42 1:3.08 0.40 12.20 12.42 I 12.n' 12.1&I ,
:Nl - 120 kgjha H • 12~40 12.57 13.04 12.76 I 13. i 7 11.59 12.30 12.13 12.05.,
: Ml - IS0'kgjha H . I 12.33 12.12 12.81 12.S7 12.20 11.14 11 ;99 11.79 11.9.7,
1 ________________________ ; __ 1 _________ 1 _________ ,---______ 1 __ : ______ 1 _________ 1 __._______ 1 _________ 1_-~______ I _________

I I l- I I I I r I I

:L!lJear eff~ct . , Ut I *u j t
, N.S. Ul

, ,fU I .H. S• . ftt ~.S.I· I I I ., I

:Quadrati c effect
, N.S. . H·.S. I. t 'H.S. H N.S. ,

l 'M.S. I M.S.I I I I .. I

12.34
\2-: SO
12.45
t2.14 ' .

.,
.\

i ~__ ~ • ~ I ._--__~~~-t--_-----_, 1 ~~_1 1_4_~-----,---~---__1 ~J c.
• . «. • I . I I • . I ; I I· . , !

I .
t

I.
I

. .... ;.0.63 :.
0.84 ~

. j

•

0.350.53 :
0.70 :

·.0.54,.:
0.71 :

I
. .,.

I

0.33 t. -.0.58: '·0.:]$
0.77: 0.50;I·

•

:L. S.O•. P=O. 05
.. P=O.OI.. l",

~. :-~---~---~---~----~-----~~:-~-~~---~:----~-~~~:._----~-~-:~~-------:---------:---------:------~--:---------:-----~---:-~------~:.
:S.E. Si'lgJ,~ pi"tt: 0.91·;: 0.59 0.52: 0.57: 0.84 0.S3 :. 0.55 :.Q.98 : ~ 0.68:.
:S.~.treahentlie:ln! : O.24:0.1~ 1).11:0.13: 0.19: 0.13; '0.12: 0.22: 0.15:
:C.V. X· : 7.0S:" 4.67 3.99: 4.44: 6.~9 : 7.00: 4.53: 7.93: 5.60:
.. .

:~----~-~-------~----------7:---------:-----~---~---------:~------~~---~-~---.:----~---~~---~~----~------~--:-:-------:---------~
:Interactions .: IH·t: .: IN' •. :IH"'*' : : -:
; I I I I' .Cit'
, . l ' I I , I

:----_._------~--------~---~:~----~~--:---------:------~--:---------:---------~---~-----~---------:----------~---------:----_.---~"
. .• ---1·2 ·8' I

: I '. " I
12.84 : 13.00 : 11.081; 12.22 : 12.41 : 12.13 : 12.56:

----~-._--------------------~--~~------------------------~--------------------~--------~-~~----~~~---------- --------------------



",

G -
r

~ ~__J~ ~ , .

....--._------------~------._----.--.--.---------------.~-------~----------.~-------------------_.--~---._---------- ..---------
.. :T~T~:m •

.1 ERe YIELD (t;~~)

'._------------------- '.- ------------..-------~-~----------------_..------_._--------------.~.-_..-------------------.' ;"Ii' ~

1 R 2 R 3 R 4R 6 R 7 R 9"• i '. __.~__ • __ • • • , __._. .'. .". .). , ,

I I ) I r I • • . • I ~

; tt~ i!l piots ,: ..-. ,: : ~ : :
, _- ..:_._;.;:_~ ~" .. , : ~ r

;10 -Cl)l1trQ~ , nrJ'itillig~: IS.4Q: 1;:4a 14.83 f. f4.~6 12.~a: 12.12 9.89 12.21) 11.67 13.H
;11 - St.i\lilgl! diluted 1:400~ lQ.~f. 14.42 14.98 1~.19 12.54: 12.64 11.66 15.58 13.76 I 14.19
;!1 -. !)hl1a9~ dilut'!11:Z00: 18.S~ 15.H Pi.l{ 15.31 11.28: !1.52: 11.95 15.41 ;~.Si: 14.G3
:11 - Stil1j1~~ dqut~I:IOO: t9.'4: 15;70 15.21 16.02 13,03: 15.('~: 11.97 is.47 15.10: 15.1~'

:11 • Stith~p. di1llh~ 1:50 :. I7.M: 16.78: '6.59: 17.49; !J.51·~ 15.19: ILit ~ I7.F:· !l.i9: 1~.72:

~:~-------------~_._---------:---------:---------:-.._-----:--~---~--:--------~:------_._;-----._--:---------:----_ .._-~--_.._._-~
:Si~l'ifita!,r;:~ : ~.5. : ".S. : ~.S. : • : N.S. ; it! : ".S. : Ut I H' I

~ ---..----~------_ -..~-_ .._~-.~ -: ---------: -----_.:. ;----_._--~ --------_.~ -----.---: ------ :.- --------: ------_..:-_.-._._-:
I.H:
2.46 ~

U~

0.57
J6.28

1.65 :
2.32 ~

13.88 :
1.?2 :....,

I

1.~9 :
I·

~.110

O.9~

20.91

"

I

:S.E. si,,~I~ plot. + .,
I

:·S.E. tr~tl~i:~lll iII~~rl + ,
I

:r.v, J

­
~.._~-----------------------~_..------~---------:---------~---~-----~---------;---------:---------:---------:-----------_._-----:

, 2.\1: t.n~ 2.~() . ,1.·60: 1.59' LOS' 2.1~

O.~3 :. ·0.45 ~ O,5~: 0•.40 ~ 0.40; 0.'52 ~ 0.54 f

13.~3: 11.&3: 13.93:' '2.15:, 11.61 ~ ts.u: 14.09'

il.S.O. P=O.~5

~:;O;OI

1 --------_.
I

:"0 - Cont~ol ~o·nit~~gen 15.17 10.29 9.22
:!'I • 6l) ~q!ha N , . IS. 34 14.47 1I.5i

.. :
»: :N1 - 120 ~g!ha " . 19.64 18.~2 18.5.9

:~: - 1$0 kg!h~ N 19.02 jij!70 19.00

.. 9. '36 7.99 9.03 a.-n 1I.5~ 10.79
,!~.43

I 12. 26 , '13.26 11.27 ' 15.~4 13.S~I I

. ·18.38 ., 15.53 I' 15.96 12.53 16.42 ' . '5.21I .. "

11.93 15.~7 16.52 13.66 17.~4
I 16.03I

•'.
I'
I

,,
10.19 :
14.32 :
1s. 79
17 ••1

~----_...--~-------_._._--~.:~_.._.__.~-------_.:-._.-----:--_._----:. __._----~--------~:- .._-~--~:---------:---------:~------~~~
:linHrefhct .: SU In I IU : U, US. :. UI .. : Ui In.:. ttt I :

. 'Qu3d,.·3.,'C "Ifact· I U I US ' ut I UI I IU 'Ut . 'IU ' tU I U • • •J n CII...· 'G I . r J. I 1 I ': I·. 11

- . ".', I' '. I ,-.. I
~···---·_··-------·------·~-.I·-·-·-··-t-·-···--·~-------·-:------··-j········-:-----····i·---····-:·······-·;-.....~--••....._..:

:l.S.O.P:O~O~ : 1.6~:' L49: /1.31:, . 0.80 I 0.93:' 0.'8: 0.37: '1.09: . 1.14::
P:;O~OI: 2.n: 2.00I.i6: 1.07 1..24: t.JI O.50~ I.4~: I.S?: :

•••_~.__~ • ~ I .I I __• , •• I __• • __ ._. • • ._~__ ••_._._._.t .I_~ ••••

I . . ,.,. '.. • "., I 1- , I I I

is.E. r;in31.~:\II)f,t: 2.~5 t:l5: ".06: 1.26 :1.461.H: O.5~: lL,8S,,~ 1.73 ::.
.s.r. treataer.t .eilll + ,'r 0.57 0.52 :0.46: 0.28 :0.33 0.34: 0.13 : 2.66 :~.41) :
:C.Y. r . 14.0215.48 13',43: 7~99): 11.25 . 1I~22 5.10: 9.5.2: 12.75 ':
i-------------------------·-:------.--:---------:--------- : --------- : .---.---- : -~------- : --~----- ~ -------~- : -----..--:--------~:
:J"teractions: I"'. ' i~'I: : IH't.. IN'U.: IM't ·:I"'.U:,"'1 :IN'SU
: .:::: ;01"1":' ':" -
:---------------------------: --~.---_:~ --~---.--: --_.:.._---~: ---_:__.~~ .-----_..~:'-:--~-~--- ~ .----:.~-,;.:.~~---~--: -_:._--_..:.._-----:
:Trialltan:' .18.19: 15.57: 15.35 i .15.7;": 12.96: 13.69: 11.48 :15.25 : . lJ.9~: 14.~9:

-·-----------~-----··---·------------·--7------------··---.---------.-------------.----------------------.....------------------

~ ,,-
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7610/' : .STrLL~6t TRIAL· lR t~ qR
-----------------------~---------~
.T~ble 4 : ERF Xcane data

. . .
" '.,. ,

-----------------------------------------------------._._---~--------------------------------~---~----------------------------

:.!~EAT~ENTS ERF XCANE
:-------~-----------------~-:-~----------------------------------------------~-~--------------~---~----------------------~~-----:

~EAN9R8 R1.,7 R6 R ~.5 R4 R1
.13 R2 R.1 RI

I.

I
I

1 f ••__~ I I ~{ ~__ I t c: I ~ I: w_1

• t J Ii: , • ._ l' i

I • 'f,1 If'
.' • I -, L l I

I I I I I I

I I

·:10 - Cootr/11 ,Ill) stillage·'. 14.58 14.21: 14.35 14.231~.12 14.42 13.67 15.15 I 14.42: 14.46
:H - St~lIaqe diluted 1:40~: 14.7714.38 I· 14. 42: 14.20: 15:09 13. 73 13.67 14·.70 13.93 14.32
:11 - Stillage diTut~d 1:20Q: 14.98 14.16 I 14.30 14.~~: 15.03 I 13,7e 13.64 14.12 13.72 14.22
:11 - St{llag@ diluted 1:100: 15.04 ··14.16 14.14 '4.11: 14.80 I 13.68:· 1).54 14.17 13.3& U.I! I

:l!.,- Siilhge diluted 1:59: 15.12,13.94 14.27 13;64 I '1~.30 13.37: 12. 76 14.24 : . 13;111·3.86:
___________________________ t I l • I ~ I ' • • '_ • 1 ,

I • : , " I' 1 I. I • :

: . N. S; : H. S. N. S. • .. : : *: H. S. .:' II 'Ul - . :
I , , ~__.;: ' .t ~__~ I 1 ••-: t . ~_ .... .:.~_ t :.__ t _

J, I f I I I • I I '. 1

,. :L.S.D. ~=O.05 .: :. : : 0.40 I 0.490.57 ~ I 0.45: 0.49:
': ?=O.OI :: 0.63: .0.63
.~-~----·~----~----~~--------~-~-------~---------i---~-----:---~-----:-~--~~-~~~--------~~~~~-----~-~---~-----;---------~----~----~
:S.E. single plot! .: , 0.77 ;, 0.66 0.89: 0.51: 0.63 O.7:l 1.12 0.59 0.63
~S.E. treatlent t;eah! : ·0.t9: 0.16:' 0.22: 0.13: 0.16 :,0.18:, 0.2S: 0.15: 0.16
:C.IJ.~: ·.5.15: 4.63: 6.25 ~ 3.6& : 4.25: ·5.33:·, 8.33: 4.04: 4.61
:======~:::===:=~==:==;=====:=======:=:=======:=:=====:===:=========~===:=====:=:=:~====.1:~=;::===:==~======:===:=:=:~:~=:====:::
I (' I·· tIt • I • "1 . I II."P t -p 0 5 : 'I " I 1

,-------------~--
I.

.,
I I ,
:"0 - Control nonitrogen I 15.17 1 14.18 I 14.06.: 13.72 .1'.53

,. 14.00 \3.2S 14.75 13. i5 14.\7I I 1 I

:HI - 60 kg/ha K I 15.01 I 14.27 I ·14.47 14.21 15.03 I 14.07 1:3.64 14.75 1.3.76 14.36I I I I

:"1 . 120 kg/ha N 14.63
, 14.22 , 14.37 14.! 0 15.07 I 13.59 I.. 13.53 I 14.30 13.67 14.1~ ~I .. i I. , .

:H1 :.: 180 kg/ha "
, 14.77 I . ItOl 14. ~9 14.18 14. 78 I 13.52. I. 13.37 14.26 13.65 I.

14.l)~ ;I· I ,
I

.:....

~-~~----~------------------~:~--------:'---~-----~.~-----~~-~_._---~--~---~-----:---~---~-~:_-~-----:~--------:-._------:-~-------;
:Unp.ar efte!t,l : N.S. : N.S.:u H.S. I U .. : .. N.S. : .. ' * .N.S.:
:Quadratic effect M.S. :H.S. : U l U M.S.: i : ,'M.S. : r.s. I.
1 ~__~ ~ ~~_~ I ~__ f~ ~__ .~_~ I __~_~~ :. ~_~. ~__~__ r_~ I_. I ' ~__:~~,

J I. I.' , ,~ ',', I ,I ' 'I J,. . ~

:L.S.O. P=O.05 : 0.53 :0.34: O~31:' 0.35 0.86: ~31 .. 0;52:
~ P=O.OI: 0.40: .0.42: 0.46: U5:

" :----------~---------------: ~--~----: --~------; ~-'~-~---.~,: ----_.:_'-~: --------,- ~ ~._-_._-_... ~ -----:---- ~ .,_----~- ~ ----~--_.- ~ --~---~-_.~

:S.E. ·9ingle plott :0.83 0•.40 0.48 :, 0.49 0;55 ,0.60 0.49 0.32 : 0.51
:~.L treahent .ejl1~ , : ~.19: :0.~9: . O.! L: 0.11;. 0.12;. C..H; .0.11 i ..~ O~18: O. n :./>:" ;e.:
:C.V•. ~ : 5.60:· 2.80 :3.33: 3.54.: 3.67: 4.3S: 3.66 :'5.64 :3.71 ~

:-~---~----_._-----~-------:~--------:-~-------:---~-----~---------:-~---~-~-:---------.~--~------~-~---~---:--~~----~:----.----:.
:Inhracttons ::- :. : :1""'. .,-: IN'U:

,.: .: -, : ~ . _. ': .-
:----~-":'---~-;.:'---_:----~--~:-: --~~~-:.--: -:~-~-~-- :':~~~-~~~~:- r-"':-------,~ ---------: -------~-: ------.--; -...----·7~-: -~-----';'~:--:-:.;""--:---;

:Tdallean : 14.90 :14.17: ,'14.30: 1~.05: 14.87: 13.80: 1.3.46: 14.52: 13.71: t4.20~

,~,. .. J



:/lain plots

:Spiit-plots :
.. ----------------"

, :HO - Contrlij no nitrogen
:M! - 60 kg/h! K
:"1 - 120 kg/ha "
,:~I - ISO,kg/ha "

, -""

. "

6 -

7610/1 STILLAGE TRIAL· 1Rto ~R

Tabl~ 5 : ERF yield data
------'---------------------

. : . .'. . .

-------~---------p~-----------------.-----._-~--------------~-----------------~----------------------------~-------------------
:TREATHENTS ERF, YIELO (t/ha~ _
,--------------------- ~__ I ------.-------------- ~-------------- ~ I

• I' ,

1 R 2 R 3 R 4 R 5 R 6 R 7 R 8 R 9R: "EAH
I .:.. ' ·~ I r .' ~ 1' ••__ • , _~ • __ f __..: 1' t

I I • I I I I I • !

I .... I ., I I I I
• I I lIt I

: _~_------,~-~-- ~ _. ~ : : . I . . : ~. ..~.".

:10 - Control, no stina~e 21.~3: 17.31,: 16.23: 16.24 i3.89 : , , 13.9410.78 13.8i 12.96 15.21:
:u - StilJayediluted 1:400: ' 20.29: 16.31 16.37: '16.53 14.38 t4.ti2 12.7S': 18.2S 15.~9 \6.15
:11 - St,i1l,age diluted 1:200: 22.30 17.46 16.62 16.e:] 15.25, \5.% i3.06 18.26 16.42 I~.,91

.n - Sti 'I:age diluted 1:100: 22.09 17.71 16.62 17.59: 15.04 17.61 13.21:' 18;66 17.16 :' 17.30:
:11 -StiHage diluted 1:50: 19.87 t8.66 18.24 19.:]7 :' 16.5\ 18.19 13.61 20.34 ~ 17.12 IS.I)] :'
1 ~ ~ ~ I , ~I ~ 1 1 ' ~1 1 1 l l

I .' ~- .' I " I . f . I I . .• I . I J I J

:Si~nificance : H.S.: N.S. ~.S., ' ~ t t,,: ftt ; t - : . tU : u
I __~ • I ~, ' i I i __~ I , , ,

• . " . f Ii' t ',r I • i I I

·~L'.S.O. P=(}.05 .. ~ ~ .: 2.03: 1.66': 1.60: 1.79":' 1.74: 1.79: :
,P=Q.Ot : :, 2.24 : L44: 2.52:

• _, 0 •• • f ~ I t ' ' I __ ~ , I_.~ , , .'

J . It. J . t I I· • J' I I I

:5.E. sing'le plot:.' : 4.3~' -' 2.34 2.23 2.66 2.16: 2.07: 2.33 2.26 2.33 :
;S.E. treatlent leanf: 1.03: 0.59:" 0.57: 0.66: 0.54: 0.52: 0:53: 0.56: 0.53:
:C.V. X 20.39; 13.40: i3;54: 1~~36: 14.39: 12.&5: la.36:' 12.55: 14.70:
.:========:==:======~====::=::=====:=:::=:====::::=::=::==:~;::==;===::======:=:=:=====~=;==:=::===:::=::====::=:=====::==~==~===:-

I I 'I • 1 • ". I
I I I I I . f 1

f 1 --I' • . I
f I I I I·

, :1&.90 ILI6: 9.92 10.20 3.9i: 10.43 9.0&: 13.2512.09 11.32:
21".41 15~94: 15.71.16.76: 13.81 :15.34 12.42 :!7.9·~ '15.77: 16.13:'

,: 23.17:' 21.30: 20.50 20.31 :17.82: IS.iS 13.8019.45 17.23 ti.l~

'23.46: 2(.5i: 11.17,'21.98; 19.52: 20.06 15.4i2(.25·IS.30': iO.31:,• ~ I I ~_i ~ I i ~__,' I ~ I __~ 1 ,·

I • I I 'I' • t . I . I , - 1 . )

'", :Unear ~Hect ":fU u. Ut: *u ': Ut '~' tHtH Ut,:' Ut: . :
:Quadraticeffect : tu,': SU ",: tU, tU Ut .: ' tU tU ,tu': U ::

~ :-----~-~~~~~~--------------:---------:-~-------:----~----:---~-----:~-------~:~~~------:-----~~--:--~------:,---------:~----~---:
:LS.O.,P:O.05 : 1.53:1.54: ,1.43:,0.85: -0:96,:' 0.94:0.41: 1.22~ 1.16:

P=O.Of .: 2.05: 2.05 :1.91 :1.14: 1.28:',1.26: 0.54: 1.63: 1.;4,: _"v:, ~ ~_I I I .1 , 1 .' • ~ I • ~ '

I ., I J I I I I I J

;S.E. single plot t· . : 2.41: 2;41: 2.24: 1.34 1.50': 1.48 0:64 1.9Z . 1.82 .; :'
:S.E. t"eatle!lt lean~' :0.54 1.54: 0.50 :' 0.30 0.34: 0.33;.' 0.14 0.43 0.41 - •.

•, :C~V~~ ',. '11.,34,: 1_~.SO·: i3;3r:7.73: IO~02:" 9.14>.,5.02-: 10.66 -:1.46- :
:~-------~~~-:-----.~~-----:-:--~----:----~---~:------~--:'---------:---------:7--·~---:~---~-----:---·--···:---~--"--:--~-----~: ..
: Interactions IH'& : IN"& : : IN'nt : IN'U : IN'Ut :1H'Ut :U'l : IN'''. :
: - : .,: ..~." - :JH" Ii -

:-----~--~-~-------~--~----:--------~:~~._~-~-~-:-------~~:~-~------:----~----:.__._--~-:._-~-----:.-------~~-~--~----:-._-:----;.
:Triallean 21.24: 11.49: 16.83:, 17.31 :15.02: 16~14 ~ 12.69: 17.9~: 15.S5: 1&;73:

---~-.----------------------------------------.--------------------------~------------.-.-----------._--------------------------

•. oj. ~

-, ~.



,,'

-cr .. : .. ~

-.9 -
i

/

7610/1 : STILLAGE TflIAl- 9R '

Table 6(a):Interaction Table: Cane and ERe yield.
, "--------------------------------------------------

-------------------------------~--------------~---------------:.------------~._-----------------~----~-----~- -------------------
CANE YIELD (tIna) :: ERe YIELD (t/ha)

:--~--------------~--~--~------------------~_._-~-::------------~------------------------------------:

;:---~----------~-~----_.:._-----------_.._-.:
LEVELS OF N(kg N/hal

:TREATI'IEHTS
' ..;

\
I

I
I

I,
I'
I

LEVELS OF N(kg N/ha)
.. ~_._-------------------~-~--------------:

: 0 60 120 180: ,'!iEAM

""

II

"
'0..' 60 120 180 I'IEAN

I _________~~~_________~_____ ,·~________ ' _________ I _______~_I _________ I ________~ll ___~_____ I _________ I ________ _ ) _________ 1 _________ 1

I i I If. I ~ I I 1 , i

:10 - Controt , no stillage I
46.6~ .80.25 I IOB.90 I 12(j;54 ,

89.07 " 5.% !O. 42 14.47 f
I~. 85 11.67I r I , ., ,

:11 - StilJa~e diluted 1:400: . 79.58 111.95 I 121.12 134.73 . 111.84 " iO.17 ; 14.06 ,f 14.20 : 16.60 i 13.76I ; ,.
"

, I

: I 1 - Siilla~e diluted !:200: 91.89 114.40 : 1l3.56 I 140.42 120.06 " II. 5'7 14.06 16.29 I 16.35 I 14.57'I I .\._"1 - 'Stillage diluted 1:100: 111.39 :29.12 I 139.12 J,... 133.85 123.37 : I 13.15 15.S1 16.46 I 15.20 : 15.10!.1 t , I "
.

, ~ II - Stil1agediluhd 1:50
,

111.99 139.88
,

128.27 142.33 130.62 il 13.l)7 '15.24 '. 14.66 i 16.17 I 14.79I ,
"

I' I I
1 , 1 , 1 1 1 I I ~ ,_. • 1

I, . '.. r. , l 1 f .1 .' II I I , I J

:Trialmean 88.29: !15.i2: i26.19:· 134.37: 115.99:: 10.79: !:3,S8; -15.21: 16.03: 13.98:
I ~ 1 I_" • ~ ,

l . ".' 'I' -)

:Significance Interactions' : IN' ttl .,
II , IN' ttt

:-----~--~-~--------------~-:-~:-~-------~~-----~------------~--------------~-::-----~--------._~---~------~----~----------------~'
:L.S.D. P=O.OS :16.74 :: 2.54 :

P=O.OI : ' 22.36 :: 3.39 :
I." '

-------~-----------------~---------------~-----------------------.-----------------~--------------------------.------------------ '

Table 6(b) :Interaction i~ble : ERF S can~'and ERF yield ~
.'_ . ... ;..;.-4__~ ' --- .

--------------------------------.-------~--------------------------.------------------------------~---~------ -------------------

.'-', "•• ERF YIELD (t/ha) - ,,
.:._~~~-------~------------------------------------::----------------------- ----- ---------------_.-- - - :

:--~----~~-~---------------------------:
:. 0 ... ;~, .. ' 60 120: 180 : /'lEAH

::-~-------------~~------------~~~~-----:

LE~ELS OF H (kg ~/ha} .

ftEAH ':

,
"

120, I,: . 60o

""
,.
II

I·

•LEVELS' OF H' (kg Hjha)
I
I

I
I_:
,;:',

:------~-~-----------~------:------~-~:-~-------~:---~-----:---------:-~-------::-~----~~-~------~--:~~-~-----~~---~~---:-----~---~
:10 -Control, no stillage: . 13~J2: 14.21 14.70: 14.:36: 14.42',,:: 6.48 '11.43 16.00 17.90 :., 12.%:
:1I- StiJ!age diluted 1:400:'U•.06 ~'14.20 13.58 :. 13.99 13.93:: 11.19 15.Be 1&.57 :lB.71: 1!.59:
:I1 -Stillage diluted 1:200:; 14;04:, 13•.39 13.77: :3.19: 13.72:: 12.88 :'5.87 18.41 13.~O: 16.42:
:II - Still.age diluted 1:100: 13.39: 13.72 13.19 ·13.1L: 13.j6:; 14.94 D.H 18.35 17.59: 17.16:

,:!l- Stiilage dilut~d 1:5:): 13.34 1£.SO 13.09 13.22 13.11:; 14.93 17.92 16.81 13.SQ": rr.u :
I • • , ,_~ ~ ' •• l ,t __~ f ~~_. I f ~ r,

I • .' I, t r t . 11 - t ' 1 - ."' : 1"

:Trial lean .:, 13.75:' 13.76: 13.67: 13.65: 13,.7;:: 12.09; 15.77: 17.23: 18.30: 15.85;
l ~~~~__~ ~ ~-----_-~--~---~----_----_~---- • ~~-------~1 ..------------_~---_---------- .__~ I'
1 . ' • '1 •

:Signiflc'ance Interactions : 11\' n :: IN' *U :

i:3.45
2.59"••.,

"

'0.72
0.97I

'.'"

:LS.D. P=O.Q5
P=.o.OI

:-.----~-------------~------~-------------------------~----------------_._-~--::-~----------------------------~~~----------------,, I

1",'

_______~~ • • ~_4 ~~ ~_______ __________________ '

,..
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7610/1 ': SH LLA6E TR1 AL - IRto 9R
------~---------~~~.~-_._---~--.--

Table 7 : Stalk count data

----------------.----------------------------------._. -------------------.-----------------------------~-------~---------------
1 '
I STAL~ COUNTS/ha X(1/1000)

150. :
151.6
150.0

149.2
'45.6 :.

160.6
160.1
158.3
t58.9

. 153.1 :

150.0
155.3 :
152.7 :
158.0 :
150.3 :

:---------'_.:---
:10 ~ Cont~ol ,'no stillage

, :11 - Still~ge diluted ~:400:

:11 - Still~ge diluted 1:200:
:11 ,;,. Stillage diluted 1:100:
:11 - Stillage dilu~ed 1:50 :

._------------------------~_._-------------------------- ------------------------------ --------------..--------------------------,I '-. I' . "

. : ,I R 2 R 3 R 4 R ~ R ,I 6 R 7 R 8 R .: 9R' : "EAN :
• f~ I 1 __~ , ' ! 1 , 1 , ,

1 f I I . I, 1 .' I. I. . ;. I' I

.' '. I I ,E I t' I
, , • J I 1 I

, I ,
J I I

135.3: 140.5' 144.0: 150.S 153.1 153.9 !54.7 :
10:3.0: 137.3: 142.7,: 146.9: 152.1 156.9: 155.6:
135 •9 ~ I39. J 14,5.3 148.1: !55 •.6 15 7. 2: 157. 4 :
134.9 :142.4 H5.4 149.6: 15S.5 159.2: 157.6:
125.5: \46.2 150.1 152.5: 157.3-: 157.7: 157.2:

'. ':~ain plots

142. e
152.0 '
153.1
152. E. :

156.4
160.2
160.4 :

, 156.0 :

:Spl it-plots:
,----------------I

,~HO - Control no nitrogen
:Hl ~ 60 kg/ha H '

~Ml- 120 kg/ha "
:NI - leo kg/ha N'

. . -.. ~ "~

.~.==:~======:=:==~=======::=:==~=:=::=::==:::=:=~==:::=:==:==:==~::=:::=::::::~:===::===~:===:=::=::=;==:===:===%=====::=~======:
I I I I'

I " , "
, • I I f
, tit •

: 117.5 127.9 I 132.3 139.5 145.6 151.0: 157.3: 150.7
: 1'33.0 139.7: 146.7.: 153.7; I~S.3 160.8: 161. 7: 153.5
: 135.6: 147.9 :151.2: 153.3: 153.4: 158.3: 155.5: 153.9
: 140.6: 149.5:- 151.6: 152.2: 158.9: 15;;8: 151.5: 155.1c ~ , ~t._.~ ~~. . I • . , I__~-.-.-I- 1 ._1

I .. I , , • lit I ' , I I

:Trialllean : 132.4: ,141.2: ,145.5: 149.7:155.3: 157.0 :15ti.5: 153.3: 158.2: 149.9:
._------------------------.-------------------_.._------------------_._---------.-_._----.--------------_._---....-._---------.-, .".,--

7610/1 : STILLAGE TRIAL - IR to 9R
,"

-------~---------------.-.------_.

, Table 8 : Stalk length data
------------------------------

-----------~----.--~----.~--------~---------------- ..--_._.-...__.__._--------------_.._.~---_._------------...----------------e:TREATMENT.S : ' STALK lENGTH(m)

·2,22 : ..
, 2.37
2.47
2.41
2.se

1.95
.2.31 :
~.6t. :
2. 73 :

2.23 :
2.45 :
2.66 :

,1.69 :
~.31

, 2.64 :
2.62 :

1.89 :
2.29 :
2.82 :
2.30 :

2.35 :
"2.69: :

2.~2 :
2.84 :

:-~-_._----------

, :MO - Control no nitrogen
.:"1 - 60 kg/ha "
:HI - 120 kg/ha "
:"1 - t80 kg/ha N

. ~. :=:=~:=======:====~::=======:===:=====I::=======:==:=:=::=::=~:===:=~:::===:==:=:==-==::;::=::==::~====;=:=:I::==:====:=:~:=:~~::

:Sp Iit-plo~s: : : :: : :
I I. I
• I I ,

I. 83' : 1.86: 1.93 : 2.15 1.73 :
2.24: 2.29 ; 2.09: 2.64 2.04 :
2.70: 2.79: 2.42: 3.05 2.16:
2.75: 2.93: 2.39: 3.11 2.47:

, '; ~ • f ~ , ~__ I •• ~I I· • ~I_~__~ , I •

i . . I. • ~ • . I . , , • . . I , ~

:Trialaean ~ .: 2.70: 2.45: 2.38: 2.46: 2.21 :2.74: 2.20; z'37 :2.32: 2.43:
. " ..' ~ . . .' , .

--------------------------------~---~--------------------------------------~----------------------------_._---------------------

.~ ..
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7610/1 : STILLAGE TRIAL - 1R,to 9R

Table 9 : Stalk dialet~r data

:TREATHEHTS ,
I, ST~LK OIA~ETERS (~I)

1.93 I. 93 2.08 1.94 2.11
r.99 I. 98 2.It 2.04 J 2.1€."

2.00 1.96 2.13 2.(\5 I 2.14 t
1 ,

2.03 2.01 I 2.11 2.13 2.16"

2.10 2.06 I 2.16 2.13 : 2.20I J'

2.02
2.02· ~,

2.0t ':
2.Q3-;--'

2.0S :

:10 - Control. n9 stillage 2.:32 I 2.29 2.26 2.23I

:11 - Still~ge,dil~tad 1:400: 2.39 I 2,30 2.28 2.30
: [l - Stil\~ge diluted 1:200: 2.36 ~.30 2.26 '2.22
:11 - Sti}l~qe dilut~d 1:100; 2.35 i.v 2.27 ' 2.28
:11 '- Stillage di '«ted 1:50 ~, 2.37 2.29 2.33 2.32

1 __... :.: ... --_.::..-
I

• I ~----- ,

, I ,

: ,,: ' t R 2 R 3 R 4 R :' 5 R 6 ~ 7 R :, 8 R 9R "EAN
1 1 t I I I ' 1 1 , , ,

I • I 1 J I :" , r I 'J 1

I 1 I· ., I I J
f r 1 1 1,' ' r •
~ ~'·f' -4

I', I
I

~====:=====:======~~====:==={==:==:=:=~====~::==:=:=:==;::~~~;~:==:=::=:=====:~======:==::=:=::===;==;:==::::.~=::=:===~:==~=====:

:Sp Jj t -:P Iat5 : ::::.-~---._--------- :.:.. ,

;HO - eontrol ,no nitrQgen 2.36 ~.272.t8 2.14 1.93 : 1.89 1.91 2.04 2.00 '.,. 2.09
:Nl - 60 kg/ha H. -2.35 2.28 2.26 2.26 1.98 1.97 I, 1.92 2.13 2.03 2.13 '
:", - ,\20 kgiha N 2.35 2.32 2.32 2.31 l.G5 2.1}9 2.04 2.13 :",;09 2.19 ;
:Nl -18o.kg/~a K 2.36 2;~1 2.36 2.36 2.11 2.10 2.0S 2.18:, 2.11 ,~2.22 :
l_.__~~~~~~__~ ~ ·__~~ , I ~~__ • I ~_I • ~~ I ----__ , ,

I " I I • I I • i • ,

~Trial sean 2.36: : 2.30 : 2.28 : 2.27 : 2.0: : 2.01 : 1.99 : 2.12: 2.06: 2.! 6 :
----------_._--~------~-------~---~----~--~--------------._-------------------------------- -------- ------- ----- ----- - ---~- ---- - ~r

7610/f : STILLAGE TRIAL - IR to 9R
..:~

Table 10 : Stalk lodging X data

-----·-----------~----·-------~7~------------------------------------.-----~~---~--------------------~-------~------ ----------- ' -

~-----~-~------------~------~~-----~--------------~----------------------.~--~------~----------~--------------~---~---~--~:_----:
: : 1 R :' 2 R" 3'R 4, R, 5 R '6R ': 7 R 8'R :' MEAN ':

'e :TREATI1ENTS 'STALl( LODGING ~ I"
I

:10 - Control, ntl stillage":
;11 - Stillage diluted 1:40':
:11 - Stillage diluted 1:200:
:11 - Stillage diluted 1:101);'
:11 - Stillage diluted 1:50 :'

0 0 0 0 0 2:: ' 1 '3 2
2 6 19 3 6 8 : 38 36 14 I

,I

E 5 31 2 I 14 9: 54 48 20 I
J " I

2 3 29 3 !7 5-: 52 51 ,
19'I

1 11 59 16 42 33 : 79 £9
,

35, '

II
14
7
3

. ".' ' -I ~_, ~~ I ~__ ' t I ~ ( , ' ~ ( .

" ,j. • i • I I I • i .• -.

I I 'I" I I',
I I 'I"" 1 I
I I. • I 1 . I I " •
t 1 't .1 I ,

11 : .."

._--_.._--_.....
I

:tlain plots

, t 10 17 4
6 10 35 21 . 10 I

I

17 13 64 61 24 I, '

39 22 71 61 34 I

---0

3
13
21

I
I

'·'t·,·
I

J _

•
:Sp Iit-plots :

:"0 - Control no nitrogen
:"1 - 60 kg/hi M
:"1 - 120 kg/ha M
:"1 - 180 kg/ha "

:~==~===::=======~======:==:==:~=====:=~====~;::~======:~=====--===:=====:==~:::=:=====:=========:=========:~::====== : =====:::= ; "
I I I I I I .1
I" \', t ' I t

r, .... I I
I , . I I

o: :
o
5
3

I ~ , • I 1 __• I __• ' ~i ~t __• I_.~-__ • __ r 1

,. 'I I , , ,t· I ,', . i f

:Trlallean 9: 2: 5: 27: 5: I~: H:~: u : 18;
---------~~-------------~-------------~-------------_.._------------------------------------.-.~._--~~-----------~-~---------~--
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7010/1 : STILLAGE TRIAL - IR to 9R"

Table 11 : Foliar NX Dry Matter at 22 weeks
---------~---------------.-------------------

---..---_._----------------------------------------_.------ ---------- --------- --- ---------- -----.-- -----.----.-.-~-------------

:TR£ATl1EMTS ,FOLIAR N% DRY MATTER, AT 22 WEEKS
I ~ t • • .'

, , • . t

': ' : 1 R: 2 R 3 R 4 R 5 R 6 R 7 R 8 R 9R:, l'IEAN :'

I. i6
1.32 ~

I.90
1.94 :

1.81
1.35
1.86
1.86 :
1.90 ,~.

1.63
1.71

1.63 1.5B :
1.67 1.65
1.71 1.12
1.81 1.78

!.78 :

1.53
\'~3

f. 70

1.79
1.81
1.93

1.77
2.'04- : 1,56 ' 1.71 2.04 2.00 2.15
1.96 : 1.59 ; 1.70 2.03 2.10 ,.18,
2.00 1.59 ' , t.67 : ,_2.05 ! 2.12 ' 2.18

I I

1.95 1.54 I 1.63 : 2.01 I 2.15 2.17, •
l.eS 1.73 I t .68 : 2.12 2.09 2.13"

1 '-.-------1~--------1---------,---------1------ l ._' . I ~__1
• It: I 1 1 I 1.' I'

I I I. I f. I I
I I I Ii,'

, 'I'• I

• It.

: 1.76 1.49:, 1.54:'

1.77 ~
I ~ , • ~I~ • __~ I ~I ~__ .~ ~ I_~~ i~ ~l ~ __~_.

, I' ., , I 1 I I "i I

:ltain plots

" ,

:=========:==~=~=~=:=:=~;;=:=:==::~==:?========::========:====~:===:=::====:::==~======;====:====:~=====7==~=========:=========~
• • I 6' '.'I • 1.-. I J;

I , I \.

• " • i

.: 1.82: 1.42: 1.47: 2.04 2.07~, 2.17 1.77 :
: 1.92 LSI: 1.59 2.04 2009: 2.17': 1.79:
:' 2.03 1.72: 1.83 2~Q6 2.10 2.17: 1.78 :

2.09 1.75 1.87 2.09 Lit 2.17: 1.7~ :

,------------I

:Spl it-pl,jts :
._-----~---------I

:10 - Cont~ol , no stillage
:11 - Stillage diluted 1:4ilO:
: 11 - Sti ll~ge diluted 1:200:

, I,

:11 - StiH:ige diluted 1:100: ,
: Il - St111agE!dil uted I:50:

:"0 - Control no nitrogen
':"1 ~ 60 kg/ha "
:NI - 120 kg/ha N
:Hr - 180 kg/ha N

1.8~ :1.66 :I. 79 :2.17 :2.09 :1.60 :1.97 :I
"" ,LE.?:

" . ' ,

-----------------._---------------~------------------------.------------------------------- -------- ------------- ------------ ----

:Trial lean

<' ..

Tab Ie 12 : Fe liar n Dry Ilatt.erat 22 weeks'.

------~------------------------------------------_._----------------_._-~---~--------------------------------~---------------~- .

:TREATItEUS I'

• ,FOLIAR K% DRY 'MATTER AT 2: WEEKS
i-~-------------.--~--------~----.--~----~------------ ~_~_. ~ ~----------.-----i----~- ---~---------~----~ :

·" I R ,21< 3 R 4 R 5 R : ' 6 R 7R t 9R : IlEAK
. :--~---~_...:: ~~-------~---------: ------.:.--: --------.: ~--------: ---';'--'~"';;': --~------: ~---.-.-. ~ :.:--~------:,

,:!lain 'p lots I I 1 " 1 ,
" I I

I I, I I' " I I '," I

,_...._--------- I , I , " t ~- I I 1, • , 1 , • I .
:10 - Control no still agl! ,r . 1.13 " 1.04 I 0.92 0.93 • 1,20 • O.~7 0.81 ' ' O.la: Q.n 0.96 ,, I I I J I ,"
;rt - Stil lage diluted! :400: 1.16

'j I. t4 0.98 1.04, r.25 I LlO 1.06 ,I 1.03 \,07 I
1.0~

I, I I I

:11 - Stillage,di1ut~d 1:200: 1.20 j,27 t. 02 • "

1.06 1.23 \,15 1.04 'I 1.31 ,I I,
I, I I 1." 3~ ..: \,t4 I

:I1•-, SUItage lIil ut>:d 1~100~ " 1.20 1.15 1.03 "1.09 I. 38 I, ',. i 6 1.00 1.30 I 1.,16: 1.16'I' "

:11 - StiiI agedi 1uted 1:50 I ,.,~ 1.09 I.Ott : 1.29 ,1.43 ,
L3C 0.98 1.31 t.23 I 1.22 I

I .t. l I L

1.06 :
!.IO:
1.13 ~

1.17:

'I,

I

I. t t :

1.02
1.10

, I

•

1.09 '
1.15
1.13

, ! .21

0.91'
0.95
0;98 :
0091 ;

, .
:

1.02 :'
1; 11
1.14

'1.21

I
I

1.26:
1.29
1.33 :_
1.32

1.04
1.04
1.11
1.14

0.95 :
0.99
1.04
1.06 ;'

1.12
1.15
1.21
L2~

!
, I

~=:======:=================:~=========~=========:=========:=========~:======:=;=::===;==~=:::~=:==::========:===;===:=~:=::====:~
I r . I,

-1 t •

I ' •
I

1.07 :'
1. t 3
1.14
I. 24

;Split-plots :._---------------I '

:"0 .;. Control no nitrogen
:HI - 60 kg/~a H
:XI ~ 120 kg/ha "
:Nl - ISQ kg/ha "
:-.~--_._---~~--------~~~~~:---------:--~---~.~:---_._---:---------:'_._------:---------:----:----:--~------:~-------~:--~-----~:
~rrial "ean: 1.18: 1.14: 1.01: !,08: 1.30 : L14; 0.97: 1.15: 1.08 ~L!2 :
,~ ,

----------------------.-----~~------------------------------------------------~~-~-----------~---~-._---------------------------



- u

--7619/' : STILLAGE TRIAL - lR to 9R
.--------_.~--~-~_.---------------

Table 13 : Estilat~d floM~ring ~ data

.~

-------------------------------~----------------------- .------ - - -- -- -- ------------------------------ ---_.------.--.----.--....-
:TREAThENTS ESTIKATEO FLOWERING X. .r ~ I ~ ,

I' . I

: I R 2 R :' . 3 R .: 4 R 5 R 6 ~ : .. 7 R 8 R 9R IIEAN

I) i ~~' I
I i} ,

0 9
I) '1 9

,,. I

0 9
0 7

:Split-ptots : I • ~, I

1 ______----------
.:.1 I I, ' ,

I •
:NO - CQr:trol no nitr.)gen 1 0 0 0 I) 40 0 0: 5
:HI - 60 kg/ha " r 0 I) 0 0 62 a 0 o: 8
:Hl- t20 kg/ha M I) 0 0·: 0 I. 0 65 19 1 I) -9I

:N1 - 1so kgfllaN
,

1 0 0 I I) 0 69 ~39. ! I 0: 12 ','
I I I

J _______• ______ • " ,, . I

:10 - Con~rol , no stillage , 0 0 0 0 54 14 I C. I

:11 - Stillage diluted 1:400: 0 0 0 !) 0 ~ 25 I 1,
:11 ~ Stiliag~ dilut~d 1:200: 1

, 0 0 0 0 ' . 60 17 0,. I
I

:11 - jtil1age diluted 1:100: I .1 0 I' 0 0 0 59 ·16 1, ,
:11 - Stillage diluted 1:50 : 1 • 0 I 0 0 ,

.0 52 12 01 I ,.

...~.I , I ,~ , ,- • ~__ I ~ I_~ 1

, • I I • • I • : i J

• I I • •
, I t J I

"

. I

~. :================.===========:=========:=========:=========:=========:=========:=========:======:=::=========~=========::========:

:---~----~-----~--~---------:------~-~:._~------:----~-.~~:.--~..---~:---------:---------:---------:-~--~~---:---------:----~~--~: .

:Trialll@an .1: 0: 0: 0: 0: 59: Ii; 0.5.: 0: 9:
. ~-------------~--~----~----~-----;---~~-----------~--------~------- ---~~-----~-------------~---~-------------------------------

7610/1 : SiILL~GE TRIAL - 9R

Tab!e·\4 :Slilt Nhi~5/haXI/:OO •.
---~-~----------------------------- , .-~ ~-~-~---------~--~-----------~---------~---------~~----------~---------~------

:TREATtlEHE ,., LEVELS OF N(kg M/ha)
~-~~-~:----~---.---~--~------~---------:
:. 0 60 120:- 180 :

I
_. I

7.~2
.,.

3.33 .·.·7.92 6.67 I 6.46I I

5.28 3.19 1.67 . 4.58 3.68
9.31 t.n 3.19 1.94 5.59
6.81 8.61 4.58 1.67 .5.42

12.36 . 7.50 3.47 4.03 6.84

··, ~__P ••_~__~ I ~t I •• ,_~ •

• . I • . ,I.
l' I I I

,··1 ./ I ., ,

•.. ,
:10 - Control, no sti11age
:11- Still ag~di luted 1:400:
~11 - Stillage diluted 1:200:
: I I - Still age diluted I:101):

.:11 - Stillage diluted 1:50 :
I_;. • I ~ • I_. I , c

I I.; I I Ii

:Tl'ial lean 8.34 : 6.11 : 4.17 : 3.73 : 5.~O :
.-------------------------------------------------------------.-------.._-----. .



.... ! ,:
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7610/1 : STIllA6~ TrtIAl - 9R

.Table 15 :F"liar N% Dry "atter at 22 Ne~k5

-~-----------------------------~---.--~------------------------------~-------

LEVELS OF N(kg M/ha),,
. :----------~-------------------~--------:

" I, '0 60 120
"

I

':--------------~---~------~~~-------~-:~-~--:~--~~--------:---------:---------~

"

I I - 1 1
I I ,

L.·
I. " 1, I . I

: IO - Cc>ntrol no st i 11 age 1.42 ' ' 1.50 , 1.5S 1.65 ,
1.54, I I I

:11 - Stillage diluted 1:400: \.58 I 1.69 1.70 1.77 I 1.68 :, ,.
;11 -.Siillage diluted 1:200: 1.54 I 1.54 l. 75 1.76 I 1.65I' I I

! :I I -,Stillage diluted 1:100: 1.68 1,.65 t.74 1.82 I 1.72I

,:11 - Sti llage diluted 1:50: 1.72 I, 1.77 1.76 1.87
, 1.78I I

1 ___________________________ 1 _________ , _________ 1 _________ , _________1.________ i

1 1 I I I I I

:Tri'al sean 1.5S: '\ ~61 I 1.71
, 1.77 I 1.67 I

1 -,
I I , ,

-------------.---~-----------.~------------------------------------ --.-------

. Table .16 :Foliar U Dry ~at~ei' at 22 lleeks •

-~--------------~~------------------------------

:TREATME~iS , .lE\'ElS 'OF It (kg ~!ha)
• ~ 1 '

, I

I 0 . 60 120: 1ao : "EAft

:.16
1.23

0.82
1.07

- 1.13
1.06 1.15 I

•
I. 25 1.20 ;
I.! 6 i.12 I

I

l.n I 1.29 :I,1.~5 ~ ..1.16 :

10 - C~ntrol , nQ 'stillage
It - Stilja9~ dilut~d 1:400:
11 - Stillage di.'ut~ I:?I)O:
11 - Still age di Iuted I: I00:
.IL- Stillage diluted 1:50:

·:----·---~-----------7~-'-~--:--------~:~--------:---------:--------- : --------- :
• I' I ' I

, ~ I I I
.I·f I

I I I

0.86: 0.85 0.7:3 :
1.001.07
1.02 ',: . 1.05
1.07: . 1.27

f • ~ ~I ~~ I._.~ ,~__~ f ~_i ~

1 ,,- I 1 I' 1 I l

.:TriaI Clean I
". i 1.01 : 1.\0:' 1.09:' 1.\1: 1.08 :

-.-----------------------_._--------------------':""--.~.~-------'.~-----._-----_._- .

'..~ :.

... ,'.
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7610/1 : STILlASE TRIAL· IR to iR

Table 17 : Stillag~ data

\
,J-

<,

A
---~-------------.---------------------------------------------------------~-----------

:TREAT"ENTS RATQOH I
"EA~ :STILLAGE ,TOTAL :POTASBIUft:HITROGEKI

:OILliTIOH I APPLIED , SOLIDS , AS K20 I AS H; I I I

( Q!I) ;. (kg/ha) 1 (kg/ha)
,

(kg/ha)1 ,
, ______________ ~____________ I _________ i _________ : ______ _ _ _ 1 _________ 1 _________ , _________ 1

I . " -_, i I I , J •

III lR 1 I:33i)
, 3.9 1553 229I

: I:400 di1!.1t i 0:1 2R 1:370 I 1.6 t311 !83I

I 3R 1::384 I \.9 1~~1 2121

• 4R 1:406 1.6 1414 207 :-'1

5R 1:336 3.1 1747 250 49
I' 6R ! :350 i 2.0 1452 198 ,

5SI I I

• 7R 1:213 5.7 35!)i) 452 58e I' "
1 SR .t :285 3.5 2132 245 41

I
,

\ 9R 1:333 3.3 2243 ..: 261 :]9
1 _________ , _________ &_________ I _________ l _______ ~_( ___ _ _ _ _ _ _ ,

I. I, I , , , ,
I '1: 335

" , 3,0 , 1379 I
H'~

I I, :I1EAN I I I I , 48 I

---------------------_.~------------~:---------:--------- : --------- : - -------_ : _-------- '
: 1.2 I. IR

, 1:260 6.5 2459 32TI 1

:1:200 di lutiCln ,. 2R. I i: 134 4.2 .2429 362I I

3R I I: 195 3.7- 3140 418 -"

4R, , 1:207 3.1 2779 ltD ,
I 1

I 5R I I: 17'1 6.3 3311 491 -102, "

• 6R 1:177 I 4.0 2611 370 I t07• , ,
,. 7R. I: IJ9 I 9.0 6062 I 769 9&I 1, aR I: 165 6.5 4212 503 : SO 1 .

. I I

I 9R 1:184 6.3 ~540 450: 74 ,
'. ,
~---~~----t---~-----~---------~-·-·-----~--------~~---~-----:

~"EM t: 181 I 5.5 I 3505 • 463 : n I
I , I · ,

:-~~-~----~----~----_._~--~~--~--~----:-~-------:---~-----:-----~~~-~---------~---------~
:13 · tR 1:108 11.S 4695 707 : ,., I

:1:100 dilution I 2R , 1:99 6,7 4938 709' ~·e·' 1

• 3R 1 -. 1:91 I. ' 8.:3 6427- 913 •< .. I , I· I

I '4~
.,

1:98 I 6.5 5670 I 871 I ,
I I i; I .,.....
1 • 5R I 1:90 12 .5 6~92 997.: -, 23fjI ·-t· ,
I 6R 1:95 7.9 5200 709 221 Ii ,',

" - 7R .t :84 1 ' 15.3 t! I! J 1m 170I ."
I , SR 1:90 I Ii .9 80'30 97i ,

145I I , ',', , 9R i: 102 I 11.6 5757 811 .143 •I·· - , I I'• _________ I _______~_I _________ I ________•• _________ , _____~_._1

, I I It· t I

.:MEAN. I 1:95 10.3 , 6494: 898 I lS2 I
" I .1 I

,---------------••--_._---------------,---______ 1 ____- ____ , _____~___ • _________ I ______~~_.
J. I. I' I "

:14 I lR I 1:54 I 23.6 9669 1457 "I .. I ;1

: I:50 dilut ion I, 2R i:59 12.5 9~55 1366 :I
1 •.. 3R 1:54 15.5 12561 1744 1
1 I
I 4R . 1:57 1 !2.6 11265 1660 I
I I J

...". I 5R · 1:49 • 24.9 13794 f962 I 4C8 •,. I I ;1 , -."

6R
, , :51 . I 16.4 11164 1601 45e I
I· 1 ,

I 7R 1 • I: 51 I 26.9 22038 2629 321 J
I • ,

I

1 SR
. ,

1:50 , 23.3 15329 1805 278 •, 1 1 I
I .9R 1 I :6C .' 20.4 13198 1591 I 262 I
I I , I I i ,
• : ---------.~ ---------: ---7------ ~ ---------, --~--'-':'--:--.------ ~1

, ,
:IIEAN • 1:54 1 19.6 I 13175 , 1757 I 158 •1 I, I • 1 , I

-------------~~--~----------~---------------------~-------~---------------------------
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1610/t : STILLAGE TRIAL'· 9R
~-_._---------------~------------

Table f8 : Soil Analysis Data· Soil salple depth 0-30 CI.

_..~-_._~_._------~-----------~~----------------~_._------

------------------------------------------------------------------------------------------~------------------

.'
. .

:------------------------------+---------------~--~

EXTRACTABLE CATIONS (1.e.X)

"

:COND(licroS/cl) PH
:-----------~--~----- (O.OIM
:SAT.PASTE:SAi;EXTRACT: CaCI2) K Ca Ha TOT~L :

f. ~ ~ .'

-.1 .,

:10 lob t 205 5.61 0.27 I 9.3 3.3 , 0.82 13:71 I I

:Il 227 "' 320 6.0B ~.94
I 8.5 ! 1.2 t 0.75 13.4I . I I ,

:12 202 1 281 I 6.1.2 1.0.1 I 7.9 3.3 0.63 12.9I 1 I

~ r'~ 265 406 I 6.02 1.28 7.9 3.7 0.61 1J.5I..~ 316 423 I . 6.25,: 1.37 9.6 3.9 0.55 I 15.411. I I , I I I I

.----------------------:::------------------~------------------------------~----------------~--~--------------II ,.
:Slgniflcance u t U I U 1 lU I N. S. , H. S. I

*
1 N. ,. I

I I I , 1 I I ;). Il - ~ ~ ~ ~ t

1 I

:l.S.O. p : 0.05
p: 0.01·

70 :
99 :

, \07 :
150 :

0.29 :
0.4\ :

0.16 :
0.22 :

I
I :

_ t ;

1

0.15 :
0.21 ;··I ~ ~ ~ ~ I

1 ,

.s. E. single plot +/- 91 I \3'1 1 0.38 I 0.20 3.! 1.0 O.I'~ 4.0 1
I .1, I 1

I" E. ·treatlent lean +/- 2·3" : 35 I 0.10 1 .. 0.05 .1 0.8 0.3 I . '0.05 \,0 ,
I~' I I I i I

:C. IJ. % 3S'.n I .42.00: 6.36 I. 20.57 35.37 29.38 I 28.99 I 28.30 I
1 1 I j . I

:=====:===:========:::====:=~===:=~=;==;======:==========::===========;::==========================;:=;:====== :

:"0 224 . 306 &.24 .: 1, Q4 I' 9.0 3.5 0.68 14.2 I. 1 I

: :141 242-: 349 6.04 1.01 8.1 3.4 0.65 13.4 ' .
. 1

:"2 ·221 I 299 .5.87 I Q.91 8.0 3.4 {I.b7 13.0, ,.
:H3 254 I 359 5.92 1 0.96 9.2 3.6 0.69 14.51 I

:-------------~--------~._-~--_._----~------~-----------~---------~~--------~-~-----~-----~------------------- :

;lillear effec: .
:Qu~dratl(·effe(t

: . N. S. :
: H. S,- :

N. S. : U :
H. S. : - N. S. :

H.S.: H.S.:·". S.; :N. S.;
H. S;: . N. $.; H. S.; H. S. :

N. S. •.
H. S. : '.

:----~--~-----~------------------~~--.-------~~----------------------------- -- - - --------- ----~._-------~--~~-- :

:5. E. sjngl~ pl.)t rt: ...: (-62: ,., 108 0.34:. O.!9 I. 2.S I 0.50.06 '3,2
:S. E. treahent !ean +/- ,If: .24 0.08 0.04 0.6 0.\ I 0.01 : ,0.7
:C. v. X : 26.41: 32.92 5.63 19.~5 32.46 H.e3 8.93 23.24

·e
:L.S.O. p..e 0.05

P : 0.01

1
I

": '_ I
1

0.22 :
0.29 : - 1

J
I

"
. I

- I
- I .

I

. ------.---~~---------~---------------------;~--------------------_._------------~---------.-~-----~----------,

;.,
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7610/1 : ST!LLAGE TRIAL - 9R
------_..-------------..---..-----
Table 19 : Soil Analysis Daia -·Scil Sisple depth 30-60 CI.

-----.-------~--------_.-----------------------------------

---------------------------------------------------------------------------------._--.-------------------.---
:COHD(licroS/cm) PH ,. EXTRACTABLE CATIONS (••e.~)I

TREAnIE~TS ,-------------------- (0.'01 K
t _______________________~________________~____~__ ,

• I ,

:SAT. PASTE: SAT.EXTRACT: t:aCI2) I K T Ca "9
I Ha TOTAL •I I .. I

I-----------------------------------------------~---.-----.-.-------------------~----------------~------------,I . I

:10 I ts~ IS4 5.68 0.21 9.a 3.9 I 0.84 I 14.8I I I

:if I 213 '209 6.03 0.66 10.6 3.3 I. 0.75 15.3I, I

:12 I 206 233
, 6.~o 0.69 8.0 3.4 0.65 I'J ~

• I I ... 1

:n I 283 322 i 6.02 0.93 8.7 4.3 0.62 ·14.~I I

:!4 I .3:]3 371 .1 6.37 1.06 1I.5 3.8 0,57 16.9, ,
I ______~-.--------------------------------------------____________• _________________________________________.'

I ! •
:Signiflcanc!! u I US I t I US I N. S~

I N. e I • I M.. S. I
I I • I I ,'. I I •, I

I •

:L.S.D.
I'

I

P = 0.05
P = 0.01

63 :
8B :

78 :
109 :

0.29 ; 0.23
O.3Z

- t .
. I

- I
I "r

0.15
l~__• ~ ~ • ~ ,

I I

Ie r. single plot +j- S2 101 I 0.51 0.30 • 5.6 .1. 7 0.10 6.4...1 ~.
.,

:·5. E. treatMent lean +1- 20 25. 0.13 0.07 ,
1.4 0.4 0.05 1.6:

:C. v. It 33.40 38.22 '....... ~ .: 42.15 ;
~7 .14 I 44.94 29.:jl) 43.13" . 0.11 I

:;:=::=:;:~:;=;=====~========:====;=:==~===::~==========:==:=====:==:======:===========::=~=====:~====:;===:==:

:HO 238 250 6.02 I 0.76 '9.5 3.€ 0.6.9 . 14.8
:Nl 233 268 6.13 0.£,9 10.3 3.5 0.70 15.2
:N2 241 252 5.93 0.66 8.6 3.8 I 0.64 13.7
:H3 262 J' 285 6.02 0.73 10.5 I· 3.e I 0.70 15.7• I. ,I • • ~ ~ .I

, . ..
~ I

'" .
:line~r effiet
:Quad~dti( ef~ect

,
.1 N.S. :

N. S. :
11. S. :
N. S. :

N. S.
H. S.

H. S. : . H. S.·:
H.5.; ~.:S.:

N. S, :
tI.

H. S. :
N. s, :

N. s. :
- . ,- :

:-------------------_._------------~--------------------~---------------.--------_._-------~------~-----------~

:L.S.O. P :: 0.05
P =0.01

I • I '- 1 I - I
I I I I I •- I • .1 - I . ! - I
I 1 , I , •1 ________________________________________________ • _____~~~____~--__~_____~________________________• _____~_____ t

, I
I'~

~. single plot +1- I 67 .79 I 0.37 I 0.23 • 4.9 0.7 I 0.09 5.2 II.::l. , . I t ·-
:S; E. '; treatlent lean +1- I 15 18 I 'O.OS I 0.05 I t.f 0.2 • 0.02 1.2 I, I I I I I I

:C. v. l ' , 27.56 I 30.03 I 6~O7' : 32)76 • 50.77 17.94 t2.8~ 35.03 I
I '1 I I 1

-.---------~---------------------------------------------.-----.--~-----------------------_.-----------------

/
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7610/1: STILLAGE TRIAL - 9R

Table 20 : Soil Analysis Data - Soil sample depth 60-90 el.
--------------------------.--------._-----------------_.---,---". -

------------------~---------------------------------------------------------------------------~--------------

TREATHEHTS
iCOHD(!licroS/clI) PH,: EXiRACTABLE CATIOKS (lI.e.~) :
:--------~----------- ; (O.OlM, ':------------~------------------------------------:
leA" PAeTE'··'AT ~'XT~A"T' Crl'" v I' II Il' • ...-A··p' I. ... 1 ~ • t rl" I a, I, J'. wa , nq Ila J'J I L •

/

, ' ,
• ~ ~ • I

• . 'I

:10
, 219 195 I 5.7~ 0.19 ~O.8

I 4.0 0.87 15.9 :J "

'T' ,
224 202 6.18 0.44 12.1 3.4 o.eo 16.7 I -

I. I I, i I

:12
, 2,05 219 6.05 0.46 7.6 4.0 0.6r 12.7 I, I

:13 I 291 270 6.06 0,63 10.0 • 4.9 0.69 16.2I , ,I

:14 , 337 342 E.• 35 O.S! 11.e t 3.8 ·0.47 16.9, ,..

~-~-----~----------------------------------~---------~;----------------~----------------------~----.---------- :
:Signifieanee, S : Sf: H.S. '~ U: H. S.: H. S.: 'SU: N. S. :
:------~---------------~-~:---------;-----------------------------~---~----~-----~---~--------~-~-----------:
:LS.O. P=0.05 : 87.:, 68: , -: 0.2~:' -: -: 0.12: -:

P -= 0.01 : : 96: : 0.36: 0.t7:'-:
, ~ ~-- I

'. I .". 1

:5. E., single plot +/-
:S. E. trnhetlt lean +/- ,
:C. v. ~

113
23

44.29 I

89 :
22 ~.

16.08

0.52
0.1l
8.55

0.33
0.C8

~4. 99

~.I

,2.0
7? .45

1 c,
, .0

0,4
41.92

0.16
0.04

23.01

9.I,:
2;3 :

57.89 :

:HO 268 267 I 6.09 0.51 11.1 I ,4.1 0.79 I 16.4. , I I ,
:Nl. 246 245 6.16 0.48 11.1

,
3.7 0.69 I 16.0I I

:H2 " 239 .. 225 6.02 O.5~ S.7 • 4.1 1),69 14.0I , ,I

•:N3 267 I H5 6.04 0.51 11.0 r 4.3 0'.68 16.5I I• __ • _______________~_______________________________________••~ _______••_____________~___________~____~______ _ _ I

, ' I

:Linear effect : N. 5.: N. S.: N. S. :H. S.: H. S.: N. S.: H,' S.: H. S. :
:quadratie effect :' M.S.: H. 5.: N. 5.: N. S.: N. S.: H. S;,:, N. 'S.: M. S.:
:-----_._----~---~-_._---------------------------~-------~-~~.~--_._----------------------_.---.~------------- :
:l.S,O. P e 0.05 : - : :: : - :

P';:O.Ol ...: -:: ,: -,: .: -: -: -: "'-:""
....::~--_._---~-~------~--~~~ .--::--~.--_.~_._----:---- --------~~---------:-.------------~-------------~--------~---- :
:5. E. singl@ ~'ot +/- e4 , 78 , C.37 0.24 ': C.I 0.9 I 0.07 6.3 :.-' " I

:5. E., treatment lean +1- 19 : 1'7 I 0.08 I 0.05 • 1.~
,

').2 : 0,02 L~ I

" • I I · I

'" V; X '32.87 ;, '31. 82 I 6. i6 I 46.44 I 57.el I
~!. 62: 10;41 ,39.96 I',,,,- I I • I I

._--.--~----------.----------------~--------------._------ - --- ------_ .~---- -- - _ . _ --- --------_.-.._------------

~"



7610/1 : STILLAGE TRIAL - !~ to ~R

------------_._-------~----------- .. . .

Tabl~ 2i : Soil Analysis Data For Treatment 10
---------------------~-----------.--------------

---------...-----------.-------------------------------------~------ -~--------.-~---~---------~-_. _------._--~....-~-.
:Sa;ple - t M;I)(lM.. ~~oS/c.) PH i EXTRACTABLE €ATlQU$. i.... ~.'J,
:Oepth . :-.--~-._------_. ,

(0.01 " 1 ______------••--------.--------------------------,I I . ,

:(CI) :SAT.~ASiE~SAT.E~T~CT: CaCI2) K C~ "q Ha 1 TOTAL ,
I I

~-----~-------------------------------~~-----~-----~-------.....--- M --..--------------------------------,I
:10 I p 270 - ". 5.82 0.54 10.2 · 3.5 0.71 , 15.0 :I I I I'

:0-30
, lR 180 219 5.86 O.j9 I e.s : 3.2 I 0.42 I .12.8 :1 , I •
I 2R 20S 188 5.67 0.33 I

S.·~ : 3.8 I 0.61 I 13.6I I I

3R 16$ 185 5.68 0.2\ 14.~
, - 3.9 I 0.89 I 19.5I I I

4R H2 316 5.81 0.23 9.& 3.2 I 0.48 I 0.7I I

• SR 245 386 5.94 , 0.39 I' 8.5 3.4 \ 0.63 ; 12.9 :• I I I

I 6R 168 219 I 5.54 • 0.32 I - 9.9 3.2 0.70 : 14.1 ,
1 I I I I

• 7R 235 323 , 5.n 6.~2 9.\ I 3.5 0.40 : 13.3I I Ie I 8R 149 207 • . 5.67 l).31 S.J I 3.5 0.35 , 12.5,.. I I ,
~R 166 205 ., 5.€·1 0.27 9.3 : 3.3 : f).82 : 13.7I

• _____________~___••_.___••••___ • _____ I _________ , _____••____ J.________ I _________ ' ____._.__ ' ___ • _____ ._~______ .1 _________ -

.. -, I . f ,I I I , , ~

.:~·CH~NSE P/IR TO 9R -38.5 I -6.4 I -3.6 • -5C.0 I -8.8 • -5.7 • 15.5 I -S.4 •
I I I I· I • J I

:-~-._--------------_.._-_..-----_...-.: ---------: -----------: ---.----. :...--------:.---------: ---...._-~: --~-~----~ --------- ~ .

:10 i p I 320: • I 6.31 • 0.22 15.6 I 4.0 .: 0.74 I 20:6 I
I·· , .1

, i I ,
:30-60 • tR 220 I 219 I· 6.14 , 0.19 I 10.6 1 4.0 : 0.46 ; 15.3 •, , , I , , ,
, • 2R 173 : 220 5.78 : ·0.22 9.3 : 4.·2' : 0.62 -: 14.3 ~, .. ,
I • 3R 176 ,

la~ 5.S7 I 0.20 16.2 I 4.3 : \.00
, 21.7I , I I; I I

• • 4R 283 ~ 326 1 5.es 0.16 11.8 I :3.7 I 0.46 : 16.1I , , I

I I 5R 261 I. 307 6.19 , 0.28 10.3 I 4.0 , 0.61 .15.2I ~ I I I. I I..
5.b7 0.23 I1 6ft 203 : 206 I Ie, (I : 3.6: 0.76 14.6 I, , I ,

7R . 258 I 291 5.93 I o'I-' 9.5 I 4.0 I 0.40 14.\ I
I I .., I I I,. 8R 14S : 158 5.81 0.21 8.3: 3.8: 0.44 . 12.8 :f·.

,. 9R .. , 183 : \S4 5.bS .: 0.21 9.8 ,
3.9:. 0.34 H.S I

I I I , , I. ~. .
! _____• ________• __*_~__.-_~__________I_._______ I ______-----' ••••_____ ' ___•••---'.- ____--_1.-____-_•.,--------.' _________ •
1 ' I I. ' . & I. I I '. . I , <,

:XCHANSE P/tR TO 9R -4!.3 : . ~16.0 : -10.0 I -4.5 , :-37.2 I -2.5 I 13.5 I -28.0 f, I .. I I I Ir__________~_____• ___• ___• ____________ .~________ .~_____•••__ , _________ 1 ______• __ , ____• ____ , _________.1 _________ , ________.'

1 .. I ' '.~ , I l I I. _ I

:10 f p I 330 : - 6.26 : 0.20 I 15.3 , 4.9 I 0.37 22.3I I , I Ie ., ..
6.01 O~lo : --'60-90 lR I 26S: 295 I 13.5 4.1 I

O.~2 . IS.2· . -. • , I I
~'.

I I 2R 210 233 6.t3 f 0.20 I 10.5 . 4;8 : 0.65 16.2., , · I·, I
3~ • 208 I 263 .- 6.24 0.1 S I 14.7 3.S : ·0.85 19.5I , ' .. " .1. I

f 4R I· 296 337 6.03 f 'C.13 I 12.4 4.4 0.56 17.5f I I. I .-..
5R 1 259 -: 284 6.24 I 0.27 I 9.3 4.2 c; 59 : 14.4. , I I I ,

I • .... 6R ,
205 I 193 5.68 9.19

, 9.5 I 3.7 6.72 I 14.1 I
J , I , , , . I •
t. . , 7R I 292 , 356 6.11 O.IS • 9.7 I 4.4 0.39.: 14.7• I I , • .. I

• I· 8R , 166 I 180
,.. 5.90 0.18 , s.? I 4.1 0.50 : 13.7I I I I , ; I, 9R

,.
2U: 195 1 5.75 0.t9 I 10.8 : 4.0 , 0.87: 15.9., I I f I

' ..-.----.-..---.-------_._~.-.--_.-..•.-------_._-------__~I _______-.I______--.'---_~-.-_I_-.- __--.I ..-___--_.-___a_a_a'
J . .". i , , I , •

:1 CHANGE Pita TO 'R • -33.6 .' -33.9 I ·8.4 I -5.0 • -33.7 • -18.4 • 0.0 I -28.6 I, • , I 1 I , I f
.' . ~ - .---.---------------_.---..----.--------------------_._--.------------------.-----.-----_._---------------..------.------. \ . ~

'"
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7610/1 : STILLAGE TRIAL" lR to 'R .

TiblE= 22 : SoH ~nalysfs Data For Treatlent 11
----------.----------------..-----------..------

-~-.-.---------_._---.----------_.----~~------------~-- -.-.-.. ----------.--------..----..-----.._-_.----.-----..--------
CATIONS (l.e.X):Salple RATOON ~COND(.icroS/c'} . PH EXTRACTABH

:D~pth
,

:------------~------- : (0.01" ._--.---~-------------.------------.-------------_ .., I . . I

ac.) • . :SAT.PASTE:SAT.EXTRACT~ Ca(12) K I Ca "9 Ha : . TOTAL ,
j , I I" • ______________________~_________________••______• _________• _____~--.________________________________________ _ •••______ f

I I

~I1
...

P 310 I 6.11 : 0.46 12.3 3.t 0.72- : 16.6
:0-30 lR 2·30 300 I 6.41 0.48 12.7 2.6 0.39 16.2I

2R 214 380 I 6.31 0.40 • 12.S ; 3.4 0.76 17.~.. f·

3R 348 533 : .6.23 0;43 ,
14,7 : 2:.9 0.68 18.8I

-: 4R 239 301 6.17 1).45 t 13.0 : 2.9 0.64 : 17.0 :I, 5R 226 345 6JI O.6~
,

9.9 : 3.2 0.5§ : 14.3, I

I 6R 244 301 6.03 0.85 • to.1 I 3.1 0.50 : 14.9I · I

t 7R 274 430 6.16 0.96 • 9.4 : 3.6 O.4~ ~ 14.5e • I.

BR 191 260 6.21 1.04 8.7 : 3.3 0••2 : 13.5
• • 911 227 320 6.08 0.94 S.5 ~ 3.2 0.75 : 13.4I· ,.

1 I • .~.__~_. • • • l ~-----,---__-_--,_-----__.I_•• l - , ,

, .' I' I I I , tIl

:1 CHAXGE P/IR TO 9R -26.8 ~ .s.r : -0.3: 104.3: -30.9: 3.,2 : 4.2: -19.2:

:It .. P 33~ 6.51 0.23 : la.9 : ·t2 0.78 : 2U I
I I

: 30-60 lR 24~ 281 " 6.48 0.2\ • 15.3 : . 3.8 0.49 : 1~.9 : .I I

2R 259 360: 6.48 0.24 16.6 : . ·3.9 0.69 I
21.~I

I 3R 408 483 6.3e 0.25 16. t 3.9 ~ 0.77' I 21.0 ,, I I

4R 292 36\ 6.39 0.26 . U.S 3.~
, .. 0.63 , 19.3 I., , I

I , 5R 271 282 ·6.46 0.40 I 11.4 : 3.7 O.i5 I U.Z. " ., •
6R

,
216 2~ : 5.82 0.45 8.8 : 3.5 ,

0.82 13.6 :, ,
7~

, 256 234 6.01 0.59 . ~.S : 4.1 0.59 : ,14.8':·.

aR 204 I 21)5 £.22 O.7il 1.0.2
,

J.~ : 0.53 J H.9:," • •
9R 213 209 6.0J 0.66 10.6 : 3.3 ~ 0.75 : 15.3 :

~ ....----..--.--..-.-----..-----------:----.----: ..-._-.----:~---·----:----·--·-,---·-----:-_··-----:·--------i--·------ :

:t C~AX6E "fR TO 9~ I -36.4 I
-~5.~ : ':'7.' I

187.~ : -43.9: ·21.4 : -3,8 ~ . -36.5 I
I • I I

./ ,--....--.••----...--.----••.-••••--......--------.--•••••••--1 ••__..__._I.___~____·••_••~ ..__._••__••~••______._f ____..___,
I ." t • . a 1 . I I· I

:11
, 1 • 385 I 6.35 0.24 : t1.8 I 3.' ~ O.e4 : 22.8 I• , I I ,

I

:60-$0 • tR , 245 , 255 5.85 I t.20 : 1~.7
I 4.0 0.54 : 20.4 :I .. I .. I •

I 2R I . 279 ~. 305 .. '.51 • 0.22 , 17.~ ~. 7. O.Sg ~ 23.3 :.' . , I I

• 3R 413' I 511 6.41 : .O. 23 : 15.5 4.1 • 0.14 I 20.6 ~• I· , I
. ,

·4R 31.l I 309 6.38 : 0.26 : 15.7 3.8 I 0.64 2Q.4 I
I , I I

J. 5R 271 : 311 6.39 : 0.35 .~ 12.2 4.1.: . 0.62 • 17.2 . i
I I I
I

~R 249 266 6.08 0.3'
,

9.8 3.7. : 0.84 : It7 •I • ,
• 7R. 296 I 297 : 6.12 u.4~

I 11.7 4.7 0.56 : 16.9I • ,, sa 239 • 246 I '.35 0.53 11.3 3.6 I 0.32 : 15.8I I· I .1

• 9R 224 202. : 6.18 0.44 12.t 3.4 O.S ~ \6.7 I• •
:~.....__.•....--.....-....---._.---.:---------~--_.- ..--~~:---------~-~_._----:._-------: ...__._--:.--------:--...-_.-:
:J CIWl6£ "1 RTG 9R :tIEAII

, -41.8 : ::2~.8 : -2.7 I 83.3 : -32.0 : -1i-8: -4.8 : -26.7 I• I I---------......~_.-.....----:-_.-------..--------------.-.---.-_..-~_._-----------.-.--.---._-_._~~---_...------~.~--.-
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7610/' : STIllAGE TRIAL • fR to 9R

"

.~~._----------------._------.._----..-----.------.-~------_._---.---.----------.---------.--~------.------- ...-...-..
:$i;}Tlt : RATOOH :CONO{.ic~oS/cl)

" .' • fXlMeTfmtl T.ATt~ \f.~." •\ • , I

:Deptll ·------...- - - ~, to.QHI
1 _________________________________________________ ,

I ;. . I

lCet) :SAT.p~~Ar.EXTRAcT: CaCm i{ eel "9 Ma • TOT~l
I, I·'

_.-- ________~______________________________________________________~__ l

•-----.---.---------.----_..---------- - I

:12 fJ I 275 5.St c. 55 9.5 3.3 0.5: ~ 3.9
,

• I I

:0-30 • I~ • 2tv , 3H 6.SO !J.SS 9.3 3.1 O.4l 13.4• • I

1 ,R I 175 I 203 6.23 0.46 8.S I 3.5 0.54 13.3I • I

I JR • 243 ' ' 33; 5.80 0.61 11.4 I '2.5 0.72 15.2 I
, I • I I

· 4R • 247 I 239 6.31 0.49 9.9 : 2.8 ' 0.51 13.7I • ,
1 5R • 265 ' , 452 6.35 0.75 8.5 3.2 0.68 : 13.1I - I

• , 6R I 234 329 5.72 O. sa ~ 7.7 3.0 T. t9 12•.7e I I •
I , lR • 344 591 5.95 I. 32 7.5 3'.6 0.31 I 12.7I " r , ,

I SR • 214 350 6.13 1.00 5.~ 3.0 0.2; I 9.8I • I

• 9R • 202 2e1 6.12 1.04 i.j 3.3 O.SJ : 11.9 :• ,
:-.-~.----~_.~,--.--_.-.-~~.--~--~~--:-_..----~:~--...-----;._----_.-:~--------~-~--~----~------~--~---~-----~--------- : .

:l,CHAM6E P/IR TO 9R • ..20.1 ~ -IO.S : 5.3 ; 89. : I -I6.$ ~ 0.0 I 1(;.5 I -7.3 :• I I I J

~----_.-------------~~--------~~---..:-.-_._--.:-----------:---.-----~_._-~----~-_._-----~-----._--:~------:-----~ --- ;

:12 1 p I
22~ : - ; 5.S4 : 0,22 I S.7: 3.4 I 9.73 13•.1 ' :, , I • I I

: 30-60 I lR • 220 ~ 290 I 6.30 : 0.15 I t2.0 : 3.2 I Q.59 15.9I , • • •
I 2R I fS~ ~ , 21~ : 6.30 : ' 0.30 I 9.9 I 3.7 ' O~72 14.6I r I I

• 3R • 154 = 364 ,
5.6' I 0.35 • f 0.1 • 3.4 G.77 14.6I t • I I ,, fR ,I 931 • 316-t ;.3f: 0.30 : 10; 8 : 3 ' 0.56 I 14.9• I • ", .'

5R I 267 : 360 6.45 I C.43 I 9.1 • 3.6 0.68 , 3.;3, t I I

· ....§R 28• , 341 5.83 : ' Q.46 I 7.6 : 3,3 L26 1'2.61. I I

7R • 319 : 406 '.97' : Q.76 e.i 4.2 0.43 I 13.5 I
I .I

• 13R n3~ 176 ~.O5
,

0.65 5.6 3.3 I 0.25 I 9:3 I

" • I t I

.' 9R 20' : ' 233 : 6.10 : ~.69 S.G 3.4 I 0.65 12.7, ,
~---~---..__.~~..~--.._-_.~.-.---~.~---~~.-.:.--~~---~._~---....--~---------:-------.-:---------:---------~---------~
:S 'CHANSE '/IR TO' 9R I -&.4 : -19.1 : 4.5 I 213.6 , -B.O : 0.0 : -16.1 I -3.1 ,, I I I I

e :~-~~~--_..---_.--_.--~~~~~._~.-.._-;.-----_.-:._-- .._-_._~ .._..-~_.:---~-~---:---------:---~-----:---------~.._------~
:12 p 254 I -. ~.96 0.23 9.6 4.3 : 0.91 t 15.0" • I ,
:~90 tPo 224 • 25! , 4.69 0.23 10.6 3.5 I.' 0.50 I '4.8 :.' ' • :

"

• 2R
' ,

" , 201 194 I 6.45 0.23 8.4 4.6:• • I 0.77 14.0 : '
I JR ·' 243 249 • 5.77 0.22 9.7 3.2 ,0.80 13.9I I

,
• 4R I 202 • 277 I 6.39 li.19 I; .0 3.5 0.60 H.3• , 1 • I

SR 299 371 I 6 ~~ I 0.33 g.O 4.! 0.79 14.2I ... ~ I

6R 234 279 5.76 I O. ~1 1.4 3.6 ' ' 1.25 I ' 12.5 "I I I I

7R 324 367 6.02 I 0.52 I S.3 ~ 4.6 I 0.48 , n.'I I I, ,
8R 235 243 ~ 6.01 ,

O.H I 5.3 : ' 3.6 : 0.42 I 9.9 :I ", I,
9R 20S 219 ~ 6.05 I 0.46 : 7.0 I 4.0 I 0.61 I fl.1 c

t I I I ,,_____________.________._w.__...___~._ ..________ ~_.___..·__._t.-~ _____1__~~_----1-- __---_-·,---.--..-.-~---___.._______._1
t ..· ' •. 1 .•.. I ••• I

:1 CHAMQ£ 'lfR T~ 'R -19.3 : -12.7 : 1.5 ,
100.0 t -10.8 I -7.0 : -33.0 I' -15.6 I

I I J I I
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7610/1 : STILLAGE TRIAL· ,a to 9R
-.- --.------- - .
bble 24 : Soil AlIllysi! Ditl For trut,ent U
-._--..._-----------------._-----.-----....~---- ....

. _--~--.---------.--------..--.__...--.~------------------------------.-----------_.--~-----._-----.--._--.-------------
:S.lple
:Depth
:(u)

~ lareO" :COWO(licroSjcl} ,: PH 1 EXTRACTA~lE CATIONS (l.e.X)
I.__._~ ~ ~_. I (0 OIK "- • ~ ~ •
, J • n ,. I

:SAT.P.ASTE:SAT.EXTRACT: CaCI2): K : Ca "~ Na': TOTAL :

:13
:0-30'

•
I

-: I
!~ •

: p
: 11
: 2R
: ~R

: 4R
: 5R
: 6R'
.~ 7R
: SR
: . 9R

I
I

••
I
I

I.
I

260
210
219
275
U5 :
238 :
·301
435
285 :.
265 :

20r ,
• J t

206 :
298 :
245 ~

380 :
443 : .
801 :
444 :
406 :

5.55
5.65 ~

5.85
5.94
6.46
6.30 :
5.97- :
5.92 :
6.0(:
6.02 :

0.51 :
C.75 :
0.68 :
0.70 :
0.9: :
1..12 ~.

I. 26 .~

t .91 :
1.1 e:
1.28 :

9.0 :
8.4 :
7.9 : .

10.9 :
0.7 :
8.6 ::
8.5 :
.7.0 :
5.3 :
7.9 :

3.5 :
3.4 :
3.5 :
3.S.:
3.4 :
3.6 :
J~6 :
4.2 :
2.9 :
3.7 :

0.59 :
0.49 :
0.54 :
0.79 :
O.6a I

0.11
! .1a
0.29
0.30
0.61

13.&
13.0
12.6
16.2
5.6

14.0
14.5 •
13.4 :
10.2 :
13.5 :

c.~_._........ ••. .-_._•.~~_•..~.. _.~._.--:-~_. .__.__~--_. , ---_--! -~---I--.----.- ,
I • . I , '.,. • C I

:~ CIlAN6£ '/1R TO 9R 1.9 ~ 37.6 : 8.5: 151. 0: -12.2: 5.7 : 3.4 I • -0.7 :
:.-. .-....---•...-----..--- ; _-:-----.-----:---------:-_._._--.:-~-----~-:----.~.._;-.-------~---_._---~
:n P : 290 I -: 5.79:. '0.24: . &1.7 : 4.3 0.91: 17.2:
:30-60 , IR : 230 3~ : 5.95 0.26 : 10.6 :. ~.5 0.61: 16.0:

~ 2R : 195 155: 5.89: 0.35 8.7 : 4.7 0.59: 14.3:
~ JR ~. 354 388: 6.34: 0.49 13.9 : 4.4 0.82: 1.9.6 :
: 4R : 248 ·2~O: .6.54: 0.41 10.e: ,.1 0.69: 16.0':
: 5R271 326: 6.50: 0.79 10.6: . 4.2 0.73 '~.3

: . 6~ I 311 356: 6.00: 0.77: 9.1: 4:.i 1.15 15.1
: .7R 436 5SI: 6.09 : 1.21: 7.9: 4.8: 0.32 14.2
~. 8il : 314 3~8 : 6s,19 : 0.82: 6.7 : 3.5: 0.28: 11. J:

9R : 233 : 322: 0.02: 0.93 : 8.7 : 4~3~: 0.62: 14.5:
• __••••__...... •• ••••_ •••• • ~.I ...._.~_~__ I '_.~ '. 1 ~_~__ • ' .1

j . J I.'. I • , J -. I. ,

0.0: ~32.6: -15.5:. 4.0.: 287.5 ~ ~25.6:-2.4 :

•,
I
I-.•
I
I

I,,
•

:S (HAR6£ , ItR TO iRI_..._...__.-•.-~._~••_.....-.__..__ t ••__-- • --•••__•• _ •••__••-I.--- •. • ~_. •••~_~._~_. f ._.

• . . . , • I· •. ." , : I , 1

:13 . P: 298: -: S.24: 0.21: 11.3: 4.7: 0.S4: 19.1.:
:&0-90: ,p. : 25' : 295 5.84' : 0.21: 12.9 : 4~e: 0.66: rs.s :

-, : 2R : 211: 198 6.15: 0.27: 11.1 5.2: 0.62: f7•.2:
3fl 366 : 3216.30: 0.33: '18.5 4.9 : 0'.79 : 24.5:
4R 237 : 290 6.66 0.29 11.1 4.2: 0.67: 16.3:
5R 336 : 342 6.50: 0.61: 11.6 4.3 : 0.73.: 17.2:.
6R 325 : 331 6.02: 0.52: I0.7 4.6 ~ "1.13: 17.0
7R 423 : 5213 5.99: 0.85: 8.2 : 5.0 : 0.33: 14.4
sa 383 : 445 6.20: G.61: 7.7 : 3.9: 0.28: 12 •.5
'R 291 : 270 6.06 : 0,63 ~ 10.0 : 4.9 : 0.69: 16.2:

.~ ------.-- _.------------:----~--~-:._-_._-----:---------:._---_.--: .._------:---_.__.~:-------;-:._-------:
:ltHMtEPjtwt09R . : -2.3: -8.5:~2.9: 200.0: -24.t: 4.3: -17.4]: -15.0:
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