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7610/1 STILLAGE TRIAL

1426

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

. Third ratoon Ager 12,0 months (27.6.24 to 26.6,85)
Hippo Valley Estates, Section 9, Field 10B

PE.1/P.2 sandy clay loam/sandy loam, derived from gneims
Randomised blocks with split plots, 4 replications

NCo 376 in 1,5 m rows

1 Nitrogen : see treatments

2) Phosphate : 100 kg P05 /ha as single superphosphate

applied at 6 weeks

{3) Potash : 60 kg K20/ha as miriate of potash applied
at 6 weeks

522 mm IRRIGATION:. 1277 mm

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

-

I0 : Control, no stillage
I1 : Stillage diluted 1:400
I2 : 5tillage diluted 1:200
I3 ¢ Stillage diluted 1:100
I4 3 Stillage dlluted 1:50
(b) Split plot treatments consisted of four nitrogen
levels:
NO : Control, no nitrogen
N1 : 60 kg N/ha
N2 : 120 kg H/ha

N3 : 180 kg N/ha
The nitrogen was applied as ammonium nitrale in 2
dressings, half at 4 weeks and half at 8 weeks,

(a) Yipld data:
Cane yields, FRCY% cane and FRC yields for the first, second and third
ratoons are shown in Table 1.

(1)

Stillage treatments
There were no significant responses of cane yield, ERCY cane and

ERC yield to concentrations of distillery effluent in the first,
second and third ratoon crops. '

(11) HNitrogen treatments

Ag in previous ratoons, there were highly significant (P = 0,001)
linear and Quadratic vesponses of cane yields to levels of applied

2/ nitrogen. renrs




(111)

nitrogen in the third ratoon. Yields were suppregsed with epp-
Yications of less than 120 kg N/ha,

ERCY cane showed a significant (P= 0,05) linear and quadratie
regponge to levels of applied nitrogen,

ERC yields had a similar response to that of cane yield. ERC
yields were suppressed with applications of less then 120 kg ¥/ha,
Stillage dilution x nitrogen interactions

Unlike the resulta of the first and second ratoon crops, no sig-
nificant interactions were recorded for cane ylelds, ERCj# cane
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:
- Zii Composition

The seasonal variation in the total solids content of Hippo Valley
Estates' stillage for the period 1982 to 1985 is shown in Pigure 1,

The variation of percentage total solids with season for the thixd
ratoon was similar to that for the second ratcon. 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.

(i1) Stillage irrigations
The trial received 15 stillage irrigations out of a total of 22
in the third ratoon. The mean dilution rate, amount of stillage
applied, total solids and potassium as K20 applied to each treat-
ment in the first, second and third ratoons are shown belows
- MEAN STILLAGE TOFAL POTASSIUM
TREATMENTS RATOON DILUTION APPLIED SOLIDS AS K0
(o) (kg/ha) (kg/ha
I1 1R 1:330 39 1553 229
1:400 dilution 2R 1:370 1,6 1313 183
. 3R 11384 1,9 1553 212
MEAN 11361 2,5 1473 208
12 1R 1:200 6,4 2459 387
12200 dilution 2R 1:184 4,2 2429 362
3R 1:195 37 3140 418
MEAN 1:193 4,8 2676 %89
13 1R 1:108 11,8 4695 707
1:100 dilution 2R 1:99 6,7 4938 - 708
3R 1191 8,3 6487 913
MEAN 1:93 8,9 5373 716
14 1R 1:54 23,6 9669 1457
1: 50 dilution 2R 1:59 12:5 9555 1366
3R 1154 15,5 12561 1744
MEAN 1:56 17,2 10595 P 1522




.

()

-3 -

An incorrect factor was used to convert the amount of potassium applied from
kilograms of K to Kp0 in the first and second ratoon crop reports. Thus, the
- actual applications of potassium were not as high as quoted in previous
reports.

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

With the exception of treatment I1, the potassium and total solids applied
in the third ratcon were higher than applications in the first or second
ratoon -crops..

The mean annual application of potassium as KpO from the first to the third
ratoon was about 1,5 t/ha in the highest stillage treatment I4.

Foliar analysis:
Foliar samples were taken from the trial at 18, 25, 28 and 32 wseks
after the second ratoon harvest. Analytical data of foliar N and foliar
K at 25 weecks expressed as a percentage of dry matter are presented in
Tables 3 and 4 respectively.
(i) Foliar N %
.The. mean foliar N % values at O and at 60 kg N/ha were below the
December threshold level of 1,65%.
(ii) PFoliar K %
Mean foliar K % valucs below the threshold level of 1,05 were recorded
in the 0 and in the 60 kg N/ha treatments.

A(a) Soil analysis:

Analytical data from soll samples taken after the plant, first, second and
third ratoon harvests, are shown in Tables 5, 6 and 7.
(i) Snil sample depth Q 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
lgvel in the 1:400 dilution while increases were recorded in the
1:200; 1:100 and 1:50 dilution rates.
(ii) Soil somple depth 30 to 60 cm
The trend was similar to that observed in the 0 to 30 cm level,

(i1i) Soil semple 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 lcvels:

Smut rouging was conducted -in the third ratoon at 12, 19, 24, 27, 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 4 and 9 respectively. )
In both ratoons there was a progressive decline in the number of emut
whips/ha with increasing concontratson of applied stillege. Although the
correlation was significant (P = 0,05), the sotual differences in smut
vhip levels between treatments were not significant.

4/ Discuseion::y:s



" DISCUSSION

The trial has clearly demonstrated that soil potassium levels will build up with
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 toxio,

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 ratoons,
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 obgerved in the 1:50 dilution. In this way, the 'miform response to levels
of nitrogen obtained at varying levels of stillage dilution may have resulted.

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

BM/0ct'8
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7610/1 : STILIAGE TRIAL ~ FIRST, SECOND AND THIRD RATOON
Table 1 : Yield Data

CANE YIELD(t ' ERCY% CANE ERC .YIELD(t/h
TREATMENTS (t/ha) ' % (t/ha)

1R 22 + 3R Mean R | R 2R Mean 1R 2R 3R Mean
{ Main Plotss

1 10, Contxrel, no stillage. 148,69 (121,91 | 113,48 | 128,03 | 12,47 | 12,77 | 13,14 | 12,79 |18,40 | 15,48 | 14,53 | 16,24
I1, Stillage diluted 1:400 | 137,34 {113,971 } 113,28 | 121,68 | 12,42 | 12,81 ] 13,25 | 12,83 16,96 | 14,42 | 14,93 | 15,45
I2, Stillage diluted 1:200 | 149,28 [123,59 | 116,06 { 129,64 | 12,69 | 12,65 | 13,08 | 12,81 113,85 | 15,47 | 15,12 | 16,48
I3, Stillage diluted 1:100 | 146,92 [ 125,03 | 117,10 | 129,68 | 13,09 | 12,63 { 12,98 | 12,90 119,14 | 15,70, | 15,21 | 16,68
14, Stillage diluted 1: 50 | 131,495 {134,101} 127,98 | 131,19 | 13,44 | 12,57 | 13,00 | 13,00 (17,60 | 16,78 | 16,59 | 16,59

Significance NS |YNs NS - NS NS RE - NS NS NS -
S.BE. single plot * 26,37 1 16,75 | 14,40 - 1,26 0,95 0,64 - 3,80 2,13 1,79 -
S.B. treatment mean ¥ 6,59 4,19 3,60 - 0, 31 0,24 0,16 - 0,95 0,53 0,45 -
C.V. % 18,46 | 13,54 | 12,24 - 2,79 7,52 4,91 - 20,91 | 13,65 11,?}_ -
ISplit P1-is: |
}NO, Control, no nitrogen . 110,88 | 78,91 70,39 | 86,73 | 13,67 | 13,10 | 13,10 [ 13,29 |15,17 | 10,29 9,22 | 11,56
N1, 60 Xg/ha 143,08 {111,921 108,73 { 121,26 | 12,39 { 12,96 | 13,42 | 13,09 [1€,34 | 14,47 | 14,57 | 15,79
M2, 120 kg/ha W 153,66 149,93 1 142,75 { 150,45 | 12,40 | 12,57 |{13,04 | 12,67 [19,64 | 18,82 | 18,59 i 19,02
{N¥3, 180 kg/ha N 158,75 | 156,06 } 143,40 { 154,40 | 12,33 | 12,12 | 12,81 | 12,42 19,62 | 18,70 | 19,00 | 19,11
Linear effect ‘ KK A H - e HHx * - e e Y -
Quadratic effect R gt Wk - NS NS * - il LE e -
 Cub:c effect NS * NS - NS NS NS - NS NS NS -
L.S.D. P = 0,05 3,73 | 11,27 | 10,02 = 0,58 0,38 0,33 - 1,62 1,49 1,31 -
1 P = 0,01 11,72 | 15,051 13,38 - 0,77 0,50 - - 2,77 2,00 1,76 -
}5.E. single plot = 13,78 | 17,69 | 15,73 { - 0,91 0,59 | 0,52 - 2,55 2,35 2,06 -
$15.E. treatment mean ¥ 3,08 3,06 3,52 - 0,20 0,13 0,12 - 0,57 0,52 | 0,26 -
C.V. % 9,65 14,20 13,38 - 70_08 4!67 3,99 - 14,02 15,43 13,43 -

§Interactions TH'* Iyt e - - ' * I - - Nt * Nt * - -

IN™™ - - - - - - - - - - -

Trial mean 142,34 ,123,7% 1117,58 128,04 | 12,82 | 12,60 [13,09 [12,87 118,19 | 15,57 | 15,35 | 16,37




7610/1 + STILLAGE TRIAL - FIRST, SECOND, ARD _TETRD _RATOON _CEOPS

TABLE 2 t STALK DATA

e

STAIE COUNTS/HA x 10~ STAIX IENGTH (m) LODGING %

TREATHENTS 1R R | 3® | Mean IR .| 2R 3R Mean 1R 2R 3R Meen
dMain Plots: h
10, Control, no stillage 135,3 | 140,5 144,0 1 139,9 2,78 2,44 2,30 2,51 11 0 0 4
I1, stillage diluted 1:400 | 130,6 { 137,3 142,7 1136,9 2,66 2,35 | 2,35 2,45 11 2 é 6
12, stillage diluted 1:200 | 135,9 | 139,7 145,3 [ 140,3 2,80 2,54 2,40 2,58 14 5 5 8
I3, stillage diluted 1:100 | 134,9 | 142,4 145,4 1140,9 2,67 2,44 2,32 2,48 7 2 3 4
14, stillage diluted 1: 50 1§ 125,5 | 146,2 150,17 {140,6 2,60 2,48 2,54 2,54 3 1 11 5
Split plots: .
Ko, Control, ne¢ nitrogan 117,5 | 127,9 132,3 §125,9 2,35 1,89 1,83 2,02 0 0 0 0
N1, 60 kg/ha N 133,0 1 139,7 146,7 1139,8 2,69 2,29 2,24 2,41 3 o 0 1
K2, 120kg/ha N 138,86 | 147,9 151,2 [145,9 2,92 2,82 2,70 2,81 13 5 7 8
N3, 180kg/ha N 140,6 | 149,5 151,6 }147,2 2,84 2,80 | 2,75 2,80 21 X 13 12
Mean 132,4 1‘141.2 + 145,55 1133,7 2,70 2,45 2.38 2,51 9 2 5 5




7610/1 : STILLAGE TRIAL

Total Solids (%)
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Figure 1 : Variagtion in Percentage Total Solids in H.V.E. Stillage (1982-85).
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7610/1 STILLAGE TRIAL

- Table %3 1 Foliar Nk

THIRD HATOON

STILLAGE : LEVELS OF N _ (kg/he) YEAN
TREATMENTS 0 ] 60 120 180
I0 Control, no stillage 1,3 | 1,42 1,75 1,70 1,54
I1 1:400 dilution 1,34 1,40 1,71 1,74 1,55
12 1:20Q dilution 1,32 1,43 1,74 1,66 1,54
I3 1:100 dilution 1,44 1,50 1,60 1,68 1,55
I4 1: 50 dilution 1,53 1,56 1,60 1,72 1,60
MEAN 1,39 1,46 1,68 1,70 1,56
Table 4 : Foliar _Igﬁ
STILLAGE LEVELS OF N _(ke/hs) | MEAN
TREATMENTS 0 P60 120 180
I0 Control, no stillage 0,87 0,96 0,93 1,00 | 0,94
11 1:400 dilution 0,99 0,98 1,10 | 1,13 1,05
12 1:200 dilution 0,96 1,03 1,10 1,12 1,05
I3 1:100 dilution 0,95 1,01 1,10 1,10 1,04
I4 1: 50 dilution 1,01 1,04 1,14 1,13 1,08
MEAN 0,96 1,00 1,07 1,10 1,03




7610/1

STILLAGE TRIAL

PLANT, N

FIRST, SECOND AND THIRD RATOONS

Table 5 3 Soil Analysis Data

 Soi) sample depth 0-30 cm

(]

- CONDUCTIVITY pH EXCHANGEABLE CATIONS
TREATMENTS RATOON |(SAT,PASTE- | (CaCl,) (m.e.%)

MICROS/cm). % " ca Mg | Ne

0 P 270 5,82 0,54 . 10,2] 3,5 | 0,71
Control: 1R 180 5,86 0,39 8,8 3,2 0,42
No stillage 2R 208 5,67 0,33 8,9 ! 3,8 0,61
3R 168 5,68 0,21 14,5 3,9 0,89

%CH P~7R -37,8 -2,4 -61,1 +42,2 |+11,4 |+25,4 |

I1 o P 310 6,13 0,46 12,3 | 3,1 0,72
1:400 . 1R 230 6,41 0,48 12,71 2,6 0,39
dilution 2R 214 6,31 0,40 12,8 | 3,4 0,76
R 348 6,23 0,48 14,7 2,9 0,68
%CH P-3R | +12,3 +1,6 +4,3 +19,5 | =645 | =5,6
I2 P 275 5,81 0,55 %5 33 0,57
1:200 1R 210 6,50 g,58 931 3,1 0,41
dilution 2R 115 6,23 0,46 8,8 1 35 | 0,54
3R 243 5,80 0,61 11,4 | 2,5 0,72
. %CH P-3R | 11,6  |-0,2 +10,9 | +20,0 |-24,2 |426,3
13 P 260 5455 0451 9,0 | 3,5 | 0,59
11100 1R 210 5,65 0,75 8,4 3.4 0,49
dilution 2R 219 5,85 0,68 7,9 3,5 0,54
3R 275 5,94 0,70 10,9 58 |- 0,79
%CH P~-3R 15,8 +7,0 +37,3 +21,1 +8,6 {+33,9
14 3 310 6,39 0,45 12,0 | 3,5 0,66
13 50 1R 235 6,13 0,79 | 10,3 | 2,7 | 0,51
ailution 2’ 265 6,61 1,03 10,3 | 4,1 0,58
TR 394 6,09 0,80 14,6 3,6 0,82

{

L |wme-m | aar, -4,7 V17,8 42,7 | 42,9 14242



7610/1

STILLAGE TRIAL

PLANT, FIRST,

Table 6 : Soil Analyeis Data

- 10 -

SECOND AND THIRD RATOONS

Soil sample depth 30-60 cm

- CONDUCTIVITY pH EXCHANGEABLE CATIONS
TREATMENTS RATOON (SAT, PASTE- (ca012) (m.e.%)
mioroS/cm) !
K Ca Mg Na
10 P 320 6,31 0,22 15,6 4,0 0,74
Control: 1R 220 6,14 0,19 10,6 4,0 | 0,46
No stillage ;| 173 5,78 0,22 9,3 4,2 | 0,62
R 178 5,97 0,20 16,2 4,3 1,00
%CH P-3R | -44,4 =54 =41 +3,8 +7,5 |+35,
I P 335 6,52 0,23 18,9 4,2 | 0,78
11400 1R 245 6,48 0,21 15,3 3,8 1 0,49
dilution 2R 259 6,48 0,24 16,6 3,9 0,69
3R 408 6,38 0,25 16,1 303 1 0,77
%CH P-3R | +21,8 -2,1 8,7  |-14,8 | -T,1 | ~1,3
12 P 220 5,84 0,22 8,7 3,4 | 0,78
12200 1R 220 6,30 0,15 12,0 3,2 | 0,59
dilution 2R 180 6,30 0,30 949 3,71 0,72
3R 254 S 169 0,35 10,1 504 |- 0,17
%CH P-3R +15,5 -2,6 +59, 1 +16, 1 0,0 | =1,3
13 P 295 5,79 0,2 | 1,7 431 0,92
13100 1R 230 5,95 0,26 10,6 4,5 | 0,61
dilution 2R 195 5,89 0,35 8,7 4,71 0,59
R’ 354 6,34 0,49 13,9 4,4 | 0,82
%CH P-3R +20,0 +9,5 +104,2 +18,8 +2,3 1-10,9
14 P 305 6,32 0,19 16,1 4,1 ] 0,7
1: 50 1R 300 6,44 0,2% | 14.6 31 0:42
dilution 2R 297 6,64 0,52 10,8 4,5 | 0,62
3R 424 6,26 0,53 16,1 4,5 | 0,93
- - —
1 . |%EP-3R | +39,0 ; =0,9 | +178,9 0,0 | +9,8 1+24,0 !




7610/¢ _STILLAGE TRIAL

SECOND AND THIRD RATOONS

PLANT, FIRST,
Table :[ Soil analysis Data
Soil sample depth 60-30 om
. CONDUCTIVITY| pH EXCHANGEABLE CATIONS
TREATMENTS RATOON  |(SAT,PASTE- | (CaCl,) (m,e.9)
' nicroS/cm) ~Ca Mg Wa
10 P 330 6,28 0,20 | 16,3 . 4,9 | 0,87
Control: 1R 268 6,01 0,16 | 13,5 | 4,1 0,42 -
No stillage 2R 210 6,13 0,20 | 10,5 { 4,8 0,65
: 3R 208 6,24 0,18 | 14,7 | 3,8 0,85
‘ g CH P-3R | -37,0 -0,6 |-10,0 ! -9,8 [-22,4 | -2,3
T T Ty O o g
I1 _ P 385 6,35 0,24 | 17,8 309 0,84
11400 : 1R 245 5,85 0,20 | 15,7 4,0 0,54
dilution 2R 279 6,51 0,22 { 17,5 1 4,1 0,68
3R 413 6,47 0,23 | 15,5 4,1 0,74
%CH P~-3R +7,3 +1,9 4.2 -12,9 | +5,1 [|=-11,9
it — g .
I2 P 254 5,96 0,23 | 9,6 | 443 0,9
13200 1R 224 4,69 0,23 | 10,6 | 3, 5 0,50
dilution 7R 201 6,45 0,23 | 8,4 | 4,6 0,77
. 3R 243 5,717 0,22 9,7 3,2 0,80
%CH P-3R -4,3 . -3,2 «4y3 | +1,0 |=25,6 [=12,1
1 13 P 298 6,24 0,21 | 13,3 i 4,1 0,84
13100 1R 259 5.84 0,21 | 12,9 | 4,8 0,66
@ dilution & 231 6,15 0,27 | 11,1 5,2 0, 162
| 3R 366 - 6,30 0,33 | 18,5 4,9 0 v 79
Y%CH P-3R | +22,8 +1,0 +57,1 |+39,1 | +4,3 | -6,0
I4 P 317 6,66 0,25 | 19,1 4,7 0,83
11 50 1R 305 6,51 | 0,23 15,3 3,7 | 0449
dilution 2R 316 6,73 0,41t 12,7 4,9 0 60
| 3R 475 6,47 0,39 | 18,9 4,6 0089
! |9CH P-3R | +26,0 -2,9 +56,0 | ~1,0 | <2,1 | +7,2
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7610/1 _STILLAGE TRIAL SECOND _RATOON
Table 8 : Smut whips/ha x 1072
. .
STILLAGE LEVELS OF N (kg/ha) | MEAN
TREATHENTS 0 60 120 180
10 Control, no stillage 15,40 24,96 20,49 20,81 | 20,41
I1 11400 @ilution 16,45 15,64 20, 45 19,97 | 18,13
‘12 1:200 dilution 15,86 12,40 23,45 17,07 | 17,20
I3 13100 dilution 15,02 ] 15,43 14,75 16,61 15,45
14 1: 50 dilution 13,93 | 13,46 15,32 15,78 | 14,62
MEAN 15,33 16,38 | 18,89 18,05 '17.?&?"
2 i e oaa——
Table 9 : Smut whips/ha x 1077 | THIRD _RATOON
STILLAGE LEVELS OF N (kg/ha) | MEAN
~ TREATMENTS 0 60 120 T80
10 Control, no stillage 9,31 9,53 . 8,96 9,93 9,43
I1 1:400 dilution ' 7,66 7,95 7,90 10,87 | 8,59
12 1:200 dilution 8,51 6,11 9,61 1,23 | 17,86
" I3 13100 dilution 8,31 6,75 5,85 6,78 | 6,92
I4 1% 50 dilution 5024 6,52 7,60 5,99 | 6,33
. ]
MEAN | - Te80 | 7,37 7,98 | 8,16 | 1,83




SOUTH AFRICAN SUGAR INDUSTRY
AGRONOMISTS' ASSOCIATION

7610/1  STILLAGE TRIAL d€5%7

Cat. No.: 1426

. To messure the long term effeots on the soil of irrigstion .

Qbieot: ]

' ‘with distiliery effluent at various dilutions, and to de-
termine the nitrogencus fertiliser value of the applied
effluent, ) ‘ ) : ‘

This orop: Fourth ratoon Age: 12,0 months (26,6.88 to 25.6.86).
Qgcgtioﬁg Hippo Valley Estates, Section 9, Field 10B. -
Veriety: NCo376 in ﬁ,Sm rows,
Fertilimer: 1) Nitrogen : see treatments.
DR 2) Phosphate : 100 kg P205/ha as single superphosphate,
applied at 5 weeks, :
3} Potash : 60 kg Ko0/ha as muriate of potash, applied
: at 5 weeks, . .
Rainfall: 584,0 mm Irrigations 1325,0 mm
Treatments: a) Whole plot treatments were five ratep of dilution of
. distillery effluent (etillage)t-
I0 ¢ Control, no atillage ’
I1 ¢ Stillage diluted 1:400
I2 : Stillage diluted 1:200
I3 : Stillage diluted 13100
. I4 ¢ Stillage diluted 13 50 ’
b) Split plot treatments coneisted of four nitrogen levels:-
‘ NO : Control, no nitrogen
N1 : 60 kg N/ha
N2 : 120 kg N/ha
- N3 : 180 kg N/ha .
The nitrogen was applied as ammonivm nitrate in two dresasings,
half at 5 weeks and half at 9 weeks,
RESULTS -

ias Yield data:

The cane yleld, ERC% cane and ERC yield data for the first to the fourth
ratoon crops are shown in Tables 1, 2, and 3,

(1)

(i)

Stillage treatments: In the fourth ratoon crop there was a gignificant
P = 0,05) increase in cane and ERC yields with increasing concen-
trations of applied stillage and simultaneously there was s significant

(P = 0,05) tendency towards depressed ERCY cane values with increasing
concentration of applied stillege.

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

. (P = 0,01) 1linear and quadratic responses of cane and ERC yields to

levels of epplied nitrogen. Yields were suppressed with applications
of 120 kg N/ha and below. ‘

ERC% cane showed a significant cubic effect_(P.é'0,0S) to levels of
applied nitrogen. ] T

2/(1ii).....



‘(.o)S 1

-0 -

(i:.i) Stillage dilution X nitregen intgraction('l‘ablel 4): 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 beth cane
and FAC yield with increasing concentration of applied stillage, but
the effect was not maintained, at rates of applied nitrogen botwean ,
60 and 180 kg N/ha.

(») Stalk dat gz(Tables 5 a.nd 6)
In all four ratoons stalk populatiens and the percentage of ledged atalks

/

1)

(41)

increased progressively with increasing levels of applied nitrogen,

ata:
Compopition: (Figure 1) No great variatien in percentase total mellds
content of thg ﬁﬁlage with season was reccrded in the fourth ratoon’
crop. Total solide ranged between 8% and 11% in contrast to, for
example, the second ratoon orop vhere a large variation between 2%
and 10,5% was recorded.
Stillg._ge irrigations: The trial received 13 stillage irrigations out
of a total of 25 irrigations in the fourth ratoon. The mean dilution
rate, smount of stillage, total solide end potassium applied to each
. treatment in all crops to date are shown in Table 7.
The mean ammual applioation of potessium ss Ko0 from the fﬂ.ut to tho
fourth ratoon was about 1,5 t/ha in the highest stillage treatment 14,

(8) Foliar analysis:
. Yoliar 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 weeka expressed
as a percentage of dry matter are pregented in Tables 8 and 9 respectively,

(3)

-
-

Foliar ¥¥: The foliar N3 values were-'all above the December threshsld
level of 1,65%. The values ranged from 2,003 to 2,15%. The fourth
ratoon vuluea were all higher than those recorted tt comparable 'c!.nu
in the second and third r&toon crops. '

"(11) Foliar K%: Mean values obtsined in the control where ne -tmm vas

applied were all below the oritical valus ef 1,05%.. There was alse a
tendency for foliar K% to increase with mcreaaing levels of applied
nitrogen.,

(o) Soil analysie:
Analytical data from soil samples taken after each of the crops to date ave
shown in Tables 10, 11, and 12, ’

(1)

(12)

Soi) sample depth 0_to_30cm: The 1M ammonium acetate extractable
potassium in the control plots has shown a decline of 57,4% from the
plant to the fourth ratoon harvest. There has been an accumulation of
extractable potassium over the same period in the 1:100 and 1150
dilutions amounting to 58,8% and 171,1% of plant harvest levels res-
pectively,

A small increase (7%) in total extractable cations (K, Ca, Mg, Na)
in ths 1:100 and 1:50 dilutions wag registered over the same period.

Soil sample depth 30 to 60cmt
The potassium trend was similar to that recorded in the O to 20cn
depth, the only differences béing that much higher relative increases
were recorded and that the gain in extrectable K began at the 11400
dilution and inoreased progressively to the 1:50 dilution. ,
Total extractable cation values for the period plant to fourth ratoon
414 not exhi‘bit a consistent trend.

3/(111)... .
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.. (441) Soil sample depth 60=90cm: In the 1:100 and 1:50 dilutions extractable
' K has shown gains of 38,1% and 96,0% from the plant to-the fourth
ratoon harvest, while a decrease of 35,1% has occurred in the control

Plot receiving no etillage.

. (£) Smut infection levels:

Smut Toguing was conducted in the fourth ratoon at 8, 15, 21, 25, and 28

weeks. Smut whip date are represented in Table 13, The general tendency
vhich was observed in previous crops of declining vhips with increasing
stillage application was maintained in the fourth ratoon.

DISCUSSION _ ;
‘In the fourth retoon significent interactions were obtained between atillage

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 atillage 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 abgence of applied nitrogen showed that stillage can supply
appreciable amounts of nitrogen. The cane yield in the absence of appiied ni-
trogen increaged from 55,88 t/ha in the control where no mtillage was applied,
to 110,78 t/ha in the 1:50 stillage application. The cane yeild, in the a&b-
sence of applied stillage rose from 55,88 t/ha where no nitrogen was applied, to
109,03 t/ha where 60 kg N/ha was epplied. These increases &re of gimilar 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 stillage could not be checked
against the total nitrogen content of the applied atillage, since no total
nitrogen analyses had been done on the etillage at each irrigation. These analyses
will commence in the fifth ratoon., ‘

-BMZOOt'86

1lc
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7610/1 : STILLAGE TRIAL - 1R, 2R,
Tgble 1 : Cane Yield Data”

o . CANE YIELD (i/ha)
TREATMENTS _ S
- 1R 2R 3R - 4R Mean
Main Plots: | o '
10, Control no stillage 148,69 | 121,91 | 113,48 [114,04 [124,53
I1, Stillage diluted 13400 137,84 1 113,91 ] 113,28 |116,31 120,74
I2, Stillage diluted 1:200 149,28 | 123,59 | 116,06 [119,18 {127,03
13, Stillage diluted 13100 146,92 | 125,03 | 117,10 | 124,22 |128,32
14, Stillage diluted 1: 50 134,49 | 134,10 | 127,98 |142,00 }133,89
SIGNIFICANCE = NS.| N.8.| H.S. | * -
LIS.DI P = 0,05 . - -~ - 15’65 -
S.E. single plot ¢ 26,371 16,75 | 14,40 | 20,31 -
S.E. treatment mean % 6,59 | 4,19 3,60 5,08 -
LGV 18,46 | 13,54 | 12,24 | 16,49 -
Split Plots: , '
NO, Control no nitrogen 110,88 | 78,911 70,39 | 74,97 | 83,19
N1, 60 kg N/ha 143,08 | 111,92 { 108,78 | 118,22 {120,50
N2, 120 kg N/ha 158,66 1149,93 [ 142,75 | 144,21 [148,89
N3, 180 kg N/ha 158,75 | 156,06 | 148,40 | 155,21 |154,61
- Linear effect *H % W F0H -
Quadratic effect ¥ Fsk R H P -
Cubic EffGCt ‘ N.S. * N’.So NoSu el
L.S.D. P = 0,05 8,78 | 11,27 | 10,02 { 6,80 -
P =0,01 ~11,72 | 15,05 | 13,38} 9,09 -
S.H. single plot * 13,78 § 17,69 { 15,73 | 10,67 -
S.E. treatment mean ¥ 3,08 3,06 3,52| 2,39 -
C.V.% ' 9,65 | 14,20 § 13,38 8,67 -
Interactions ﬂﬁ o | TH'¥ - T 1% -
Trial Mean 142,84 1123,71 147,58 | 123,15 {126,82




" 7610/1 s STILLAGE TRIAL - 1R, 2R, 3R and 4R

Table 2 : ERC® Cane Date
(.

- TREATMENTS

1R 2R 2R 4R Mean

Main Plote:

T0, Control no stillege 12,47 | 12,77 | 13,14 | 13,05 12,86
I1, Stillege diluted 1:400 - 12,42 | 12,81 [ 3,25 | 13,08 112,89
12, Stillage diluted 12200 12,69 | 12,65 | 13,08 | 12,85 112,82
13, Stillage diluted 1:100 13,09 | 12,63 | 12,98 | 12,88 {12,90
14, Stillage diluted 1: 50 - | 13,84 | 12,57 | 13,00 | 12,34 |12,84
SIGNH‘ICANCE o N‘So NOS‘ N‘S. * -
LoS.Do P = 0’05 ' ) ) - - - 1 0,&9 - -
P = 0,01 - - - - -
5.E. single plot % 1,26 0,95 ] 0,64} 0,64 | =
S.E. treatment mean # 0,31 0,24 ] 0,16} 0,16 | =~
C.¥.% : 9,79 7,52} 4,91 4,97 -
- Split Plots: _ |
. NO, Control no nitrogen | 13,67 [ 13,10 [13,10 { 12,63 [13,13
N1, 60 kg N/ha . 12,89 112,96 113,42 | 13,08 |13,09
N2, 120 kg N/ha _ £142,40 | 12,57 [ 13,04 | 12,76 112,69
N3, 180 kg ¥/ha 12,33 |12,12 | 12,81 | 12,87 [12,53
Linear effect - ' T ek b * N.S, -
Qu&dratic effect N.S. NoSo * . N.S. -
cu,bic effect' ! Nis. NnSo Hosc * -
| L.S.D. P = 0,05 ' 0,58 | 0,38 { 0,33 0,36 | =~
P = 0,01 0,771 0,50 | =~ - -
S.E. treatment mean * 0,20 | 0,13 | 0,12 | 0,13 -
C.V.% 7,08 | 4,67 | 3,99 | 4,44 | -
Interactions o me - - - -

Txinl Mean L 12,82 |12,69-]13,09 112,84 |12,86




115,35

115,71

610/1 _:  STILLAGE L — 1R, 2R
Table 3 : FRC Yield Data
: “ERC YIELD (t/ha) |
TREATMENTS
1R 2R ! 3R | 4R |[Mean
Main Plotsg: ‘ 1
10, Control no stillage 18,40 |15,48| 14,83 | 14,86 | 15,89
I1, Stillage diluted 1:400 16,96 |124,42 | 14,98 | 15,19 [ 15,39
12, Stillage diluted 1:200 - 18,85 [15,47 | 15,12 | 15,31 116,19
I3, Stillage diluted 1:100 19,14-{15,70 | 15,21 | 16,02 | 16,52
14, Stillage diluted 1: 50 17,60 |16,78 | 16,59 | 17,49 17,12
SIGNIFICANCE N.S. | ¥.5.) N8, * -
L.S.D, P = 0,05 - - - 1,69 | -
P = 0,01 - - - - -
S.E. single plot ¥ 3,80 | 2,13| 1,79 | 2,20 | =
8.B. treatment mean % 0,95 | 0,53 0,45 0,55 -
C.V.% 20,91 15,65 11 53 13,93 -
Split Plots: : :
N0, Control no nitrogen 15,17 10,29 | 9,22 | 9,36 [11,01
M, 60 kg N/ha 18,34 14,47 | 14,57 | 15,43 |15,70.
N2, 120 kg N/ha 19,64 118,82 | 18,59 | 18,38 (18,86
N3, 180 kg N/ha 19,62 |18,70 | 19,00 | 19,93 |19, 3¢
Linear effect R B akad K *RR -
Quedratic effect ** *% - L o -
C’J.bic effect . 'N.S. . H.Sa NQS._ N.S. -
L.8.D. P = 0,05 1,62 t 1,49 | 1,31 0,80 | ~
P =0,01" 2,77 | 2,00 | 1,76 | 1,07 | ~
S.E. single plot + : 2,55 | 2,35 | 2,06 | 1,26 | -~
.B.E, treatment mean * . 0,57 | 0,52 | 0,46 | 0,28 -
C.V.% 14,02 115,48 |15,43 | 7,99 | -
Interactions IN'*  TNv* - e | .
" Trial Mean - 18,19 15,57 16,22




7610/1 STILLAGE TRIAL - FOURTH

Table 4 * TInteraction Table

RATOON

E.
;

CANE YIELD {t/ha)

_ ERC YTELD (t/he)

LEvELS OF NITROGEN(kg/ha)

TREATMENTS LEVELS OF NITROGEN(kg/ha) MEAN HEAN
. 0 60 120 180 0 60 120 180
I0, Control no atillage 55,83 | 109,63 ) 142,03 | 148,64 | 114,04| . 7,33 | 14,39 | 18,28 | 19,46 14,86
I1, Stillage diluted 1:400 . 59,13 | 110,21 [ 144,31 [ 151,60 [ 116,31} 7,64 | 14,73 | 18,84 | 19,57] 15,19
1! 12, Stillage diluted 1:200 70,41 | 115,85 (133,52 {1 156,95 | 119,18 8,79 | 15,42 | 16,79 | 20,24] 15,31
I3, Stillage diluted 1:100 78,62 112,48 | 149,80 | 156,00 | 124,22 9,90 | 14,65 19,10 | 20,45{ 16,02
I4, Stiliage diluted 1: 50 110,781 142,96 151,39 { 162,87 | 1a2,00ll 13,15 { 17,98 | 18,88 | 19,95{ 17,49
MEAN ' 74,97} 118,22 144,21 | 155,21 [ 123,15 9,36 | 15,43 | 18,38 | 19,931 19,77
Significant Interaction paLhonad . ' IR '
L.S.D. P = 0,05 15,20 o 1,80
P = 0,01 20,30 ’ 2,40
610/1 STILLAGE TRIAL -~ 1R, 2R, 3i s |
- Teble 5 : Stalk Data |
E— "STAIK ‘COUNTS /b x10~7 STATEK LENGTHS(m)
: ' 1R 2R .| 3B AR |Mean [ 1B | 2R R | Mean |
Main Plota: : :
10, Control no stillage 135,3 | 140,51 144,0 | 150,8'| 142,71 2,78 { 2,44 | 2,30 | 2,33 | 2,46
I1, Stillage diluted 1:400 130,6 | 137,3 | 142,7 | 146,9 | 139,4 } 2,66 | 2,35 | 2,35 | 2,42 | 2,45
T2, Stillage diluted 1:200 135,9 | 139,7{ 145,3 { 148,7 | 142,4] 2,80 | 2,54 | 2,40 | 2,47 | 2,55
I3, Stillage diluted 1:100 134,9 1 142,4 | 145,4 | 149,6 | 143,11 2,67 | 2,44 | 2,32 | 2,41 | 2,46
I4, Stillage diluted 1: 50 "125,5 | 146,2 | 150,1 |.152,5 | 143,6} 2,60 | 2,48 | 2,54 | 2,70 | 2,58
_Sglit Plotg: ) . . . : .
NO, Control no nitrogen 117,51 127,91 132,3 | 139,51 129,3] 2,35 | 1,89 | 1,83 | 1,86 | 1,98
N1, 60 kg:N/ha 133,0 | 139,7 § 146,7 | 153,7{ 143,3} 2,69 | 2,29 | 2,24 | 2,29 | 2,38
K2, 120 kg W/ha 138,6 [ 147,9 } 151,2 | 153,3 | 147,8]} 2,92 | 2,82 | 2,70 ] 2,79 | 2,81
" N3, 180 kg N/ha 140,6 | 149,5| 151,6 | 152,2 | 148,5} 2,84 | 2,80 | 2,75 | 2,93 | 2,83
~ MEAN 132,4 | 141,2 | 145,5 | 149,7 | 142,2] 2,70 | 2,45 | 2,38 | 2,46 } 2,50




Y

7610/ 3 STILLACE TRIAL ~ 1R, 2R, 2R and 4R

Table 6 3 Stalk Lodging % Data

TREAﬁMﬁNTs LODGING %

1R | 2R° | 3R | 4R | Mean
‘Main Plots: o .
10 " 0 o 0 '3
Isl 1 2 6 | 19 { 10
12 14 5 5 | 31 | 14
3 7 12| 3|20
4 3 01|11 |59 | 19
No - 0 0 0 5 1'
N1 3 0 o | 1 4
N2 3 |5 |7 34 |.15
N3 k3 3 {13 |60 | 24
MEAN 9 {2 [ s {27 |1




TOTAL _SOLIDS (%)

76°0/1 SEWGE TRIAL \.
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7610/1__+ STILLAGE TRIAL - IR, 2R, *R and 4R
 Table 7.t Stillage Data | |

TREATMENTS RATOON MEAN STTLLAGE | TOTAL | POTASSIUM
DILUTION| APPLIED | SOLIDS | AS K20
(m) . {(kg/ma) | (ka/ha)
1 R 11320 |- 3,9 | 1553 229
1:400 Dilution | 2R 12370 1,6 1 313 - 183%
. TR 1:384 1,9 1553 212
4R 1:406 1,6 1414 207
MEAN | 1:373 2,3 1 458 208
12 1R 42200 6,4 2 459 387
11200 Dilution 2R 13184 4,2 2 429 362
: 3R | 11195 3,7 | 3140 418
4R 11207 391, 2779 13
MEAN | 1:197 | 4,4 2 702 395
13 1R 1:108 1,8 4 695 707
13100 Dilution 2R 1: 99 6,7 4 938 709
3R 11 N 8,3 6 487. 913
&R | 1198 6,5 | 5670 871
; MEAN 1: 99 8,3 5 448 800
14 ‘ 1R 1: 54 23,6 9 669 1 457
1: 50.Dilution 2R 1: 59 12,5 9 555 1 366
: 3R 11 54 15,5 |12 561 1 744
R 13 57 | 12,6 |11 265 1 660
MEAN | 1: 56 16,9 |10 763 1 557
7610/1 : STILIAGE TRIAL - TFOURTH RATOON
~ Toble B_: Toliar 106
STILLAGE LEVELS OF N (kg/ha) | ,oun |
TREATMENTS 0 60 | 120 | 180
" 10, Control no stillage 2,00{ 2,02 2,03| 2,10 2,04
14, 1:400 Dilution 2,02} 2,01} 2,04] 2,06 | 2,03
I2, 1:200 Dilution 2,05] 2,02} 2,03} 2,10 2,05
I3, 1:100 Dilution 2,021 2,01 2,03| 2,051 2,03
14, 1: 50 Dilution 2,09 | 2,12 2,15| 2,14 | 2,12
MEAN ‘ 2,0412,0412,06f 2,09 2,05
Table 9 : Folier K%
STILLAGE LEVELS OF N (kg/ha) | ,oun
TREATMENTS 0 60 [ 120 | 180
10, Control no stillage '0;95 10,93]0,91; 0,9410,93 ).
T4, 11400 Dilution ‘ 1,01 |0.96 { 1,03| 1,16 { 104
12, 1:200 Dilution 1,02 |1,03 1,11} 1,08 | 1,06
I-‘S, 1:100 Dilution - 1,05 1'01 1,12 1!19 1p09
14, 41 50 Dilution 1,19 [1,27 11,39 1,32 [ 1,29
MEAN 1,04 1,04 11,11} 1,14} 1,08
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7610/1 ¢ 'STTLLAGE TRIAL - 1R, 2B, 3R and

Ta 10 : Soil is Data -
' Soil Sample Denth

. |_com(micro 8/om) | EXTRACTABLE CATIONS
TREATMENTS | RATOON | sat | Sat | {CeClof._____ (me %)
Pasts | Extrac X Ca ¥g Ha | Total
X0 P 270 - 5,82 0;54 10,2] 3,5 0,71 | 15,0
Controls 1R 180 219 5,861 0,39 | 8,8] 3,2 | 0,42 [12,8
No etillage 2R 208 188 5,671 0,33 | 8,9/ 38| 0,61 |13,6
3R 168 185 5,68 | 0,21-|14,5) 3,9 | 0,89 |19,5
| 242 | 36 581 0,23 | 9,8/ 3,2| 0,48 |137
%CH P~AR | ~10,4 | +44,3 | -0,2 57,4 |-3,9| -8,6 |-32,4 |-8,7
I1 P | 30 | - 6,13 0,46 |12,3| 3,1 | 0,72 [16,6
12400 1R 230 300 6,41 0,48 [12,7| 2,6 | 0,39 |16,2
dilution - 2R 214 380 |- 6,31| 0,40 |12,8] 3,4 ] 0,76 |17,4
3R 348 . 533 6,23| 0,48 |14,7! 2,9 | 0,68 |18,8
4R 239 Bl 6,17| 0,45 (13,01 2,9 _0364 17,0
@ | | %CE P-4R| -22,9 | 40,3 | +0,7 |-2,2 [+5,7] 6,5 |-11,1 1+2,4
I2 P 275 - 5,811 0,55 9,51 3,3 0,57 {139
1:200 1R 210 315 6:50 0:58 9,3 5:1 '0:41 : 15:4
dilution 2R 175 203 6! 23 0!46 8,8 35 0454 13,3
R 243 | 334 5,801 0,61 [11,4] 2,5 0,72 (15,2 |
4n 247 289 | 6’35 0149 9:9 208 0051 13.-7
Q/LGH P"'4R ""10’2 "8,3 +9'0 —10’9 +4t2 -15’2 -10!5 -1l4
13 P 260 - - | 555{ 0,51 { 9,0f %54 0,59 [13,6
11100 |20 | o295 | 5,65( 0,75 | 814l 54| 0ia9 130
dilution 2R 219 206 5851 0,68 | 7,91 3,5 | 0,54 (12,6
N 3R 275 298 | 554{ 0,70 [10,9| 3,8 | 0,79 [16,2
4R - 235 245 ' 6' 46 .0181 1 9,7 3,4 0, 68 14¢6'
%HE P-4R | -9,6 | -16,9 k16,4 k58,8 |+7,8 |«2,9 [+15,3 |+7,4
14 P 310 - 6,391 0,45 112,01} 3,5 0,66 }16,6
1: 50 R 255 | 3% | 613| 0,19 [10.3| 27 | 051 |14,3
‘ dtlution R 265 %5 1 66 1,05 110,31 4,1 | 0,58 16,0
_ 3R 394 | ‘48t | 6,094 0,80 (14,6 3,6 | 0,82 [19,8
4R 269 314 6,78 1 1,22 (12,51 3,3 | o, 711 |11,7
| %CH P-4R |«13,2 =Ty +6,1 MT1,1 44,2 |=5,7 | +7,6 |+6,6

* 9CH = 1R~4R
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7610/1_ s  STILLAGE TRIAL - 1R, 2R, 3R end 4R

Table 11 : Soil Analyais Data
Soil Sample Depth 30-60¢m

3

COND(micro s/cm) EXTRACTABLE CATIONS

pH
TREATMENTS | RATOON Sat sst* |(CaCl) (me¥)

Paste | Extract K Ca | Mg | Na |Total
10 P 320 - 6,31 0,22 | 15,6 | 4,0{ 0,74 20,6
Control: 1R 220 219 6 14 0,19 | 10,6 | 4,0 | 00,46/ 15,3
Mo ptillage| 2R 173 220 5,78 0,22 9,3 | 4,2! 0,62 14,3
' - 3R 178 189 5497 0,20 | 16,2 | 4,3 1,000 21,7
4R 283 326 5,85 0,16 |- 11,8 37 0,46{ 16,1
%CE P-4R| ~11,6 | +48,9 | -7,3 | -27,3 | -24,4 | -7,5|-37,8 |-21,8
I P 335 - 6,52 0,23 | 18,9 ) 4,2 | 0,78} 24,1
1:400 1R 245 281 6,48 0,29 | 15,3 | 3,8 0,49} 19,8
dilution 2R .| 259 360 6,48 0,24 | 16,6 | 3,9 0,69 21,4
3R 408 483 6,38 0,25 16 1 39 0,771 21,0
4R 292 | 361 6, 39 0,26 14.8 3,61 0,63 19,3
Q %WCH P-4R| =12,8 | +28,5 | =2,0 | +13,0 | =-21,7 {=14,3 |-19,2 |~19,9
2 P 220 - 5,84 0,22 8,71 3,41 0,78] 13,9
131200 1R 220 290 6,30 | 0,15 | 12,0 | 3,21 0,59 15,9
dilution oR 180 214 6,30 0,30 9,91 3,7 ©,72] 14,6
: 3R 254 364 5,69 0,35 10,1 3,4 | 0,77 14,6
4R 181 316 6,34 0,30 | 10,81 3,2| 0,56 14,9
%EH P"AR ""'1797 +9;0 +ei6 +36i4 +2411 “'5! '2812 +13|7

13 P | 295 - 5,79 | 0,24 | 11,7 4,31 0,92 17,2}
1 1:100 1/’ 230 303 5,95 0,26 | 10,6} 4,5 0,61} 16,0
“dilution 2R 195 155 °5,89 0,35 8,71 47T | 0,59 14,3
. 3R 354 | 388 6,34 1 0,49 | 13,91 4,4 ] 0,82] 19,6
AR 248 250 6,54 0,41 | 10,8 |- 4,1 | 0,69} 16,0
9%E P-4R | ~15,9 | ~47,5° |+13,0 | +70,8 =TT { -4,7 {=25,0 | -7,0
{14 P | 305 - 6,32 0,19 | 16,11 4,1} 0,75 21,1
112 50 1R 00 | 340 | 644 | 0,26 | 14,6 31| 0,45| 18,4
o dilution ¢R 297 286 | 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, 35 0,60 14,8 3,6 | 0,727 19,7
%CHE P-4R | -3,9 | -14,4 {+10,0 [+215,8 -8,1,1=12,2 | =4,0 | ~6,6

* 9%CH = 1R - 4R
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Table 12 1 Soil Analysie Data |
~ Soil Sample Depth m{}cm

=13 -

.7610/1 _STILIAGE TRTAL - 1R, 2R, 3R and 4R -

COND(micro s/cm)

FXTRACTABLE CATIONS

TREATMENTS | RATOON 3 (med$)
. . Sat Sat % {caCly) , ;

Paste |Extract : K Ca | Mg | HNa |Total

1) P | 330 "'. 6u28 0,20 | 16.3i 4,9 O.BT 22,3
Control: 1R 268 295 6,01 0,16 | 13,5 4,1] 0,42 | 18,2
No stillage 2R 210 238 . 6413 0,20 | 10,5 4,81 0,65 | 16,2
: 3R 208 . 263 6,24 | - 0,18 | 14,7 | 3,8f 0,85 | 19,5

4R 296 357 6,08 0,13 | 12,4 4,41 0,56 | 17,5

%H P~4R| <10,3 | 14,2 | 3,2 | ~35,0 '| =23,9 }=-10,2}-35,6 [-21,5

g P} 385 | - 6,35 | 0,24 | 17,8 3,9] 0,84 | 22,8
12400 1R 245 255 5485 0,20 | 15,7 | 4,01 0,54 | 20,4
dilution 2R 279 305 6,51 0,22 | 17,5| 4,7} 0,88 | 23,3
IR - M3 511 6,47 0,23 | 15,5 4,1] 0,74 | 20,6

4R 313 309 6,38 | 0,26 | 15,7 3,8 0,64 20,4

9%CH P-4R| -18,7 | +21,2 | 40,5 48,5 | -11,8| -2,6[-23,8 |-10,5

12 P 254 - 5,96 | 0,23 9,6 | 4,3 0,911} 15,0
- | 13200 1R 224 - 251 4,69 0,23 | 10,6 3,5].20,50 | 14,8
“dilution . R 201 194 6,45 0,23 8,41 4,6] 0,77 ] 14,0
3R 243 249 5,77 0,22 { 9,71 3,2 0,80} 13,9

4R 202 277 6,39 0,19 | 11,0 3,5| 0,60] 15,3

%CH P-4R| =-20,5 | +10,4 | +7,2 | =17,5 | +14,6 |-18,6{-34,1 | +2,0
13 P 298 | = - 6,24 | 0,21 | 13,31 4,7| 0,84 19,1,
1:100 i 259 295 | 5,84 0,21 | 12,9} 4,8} 0,66 | 18,6
dilution 2R 231 198 6,15 | 0,27 11,1} 5,2] 0,62} 17,2
3R _ 366 321 . 6,30 0,33 18,5 4,91 0,791 24,5

4R 237 | 290 6,66 0,29 11,1 4,2 0,671 16,3

%CH P-4B} ~20,5 -1,7 | +6,7 | +38,1 -16,5 | =10,6|-20,2 {-14,7

I4 13 311 - 6166 - 0,25 19,1 4,7 0983 24!9
1t 50 R 305 - 1 348 | 6,51 [ - 0,23 | 15,3| 3,7 0,49] 19,7
dilution 2R - 336 304 | 6,73 0,41 12,71 4,9} 0,60 18,6
3R 475 510 6,47 0,39 18,9 | 4,6; 0,891 24,8

4R - 306 312 -| 6,87 0,49 | 16,1} 3,9 o0,72| 21,2

%CH P-4R| ~18,8 | -10,3 | +3,2 | 496,0 |-15,7 [=17,0]{-13,3 [=~14,9

* 9CH = 1R~4R
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7610/1 STILLAGE TRIAL : FOURTH RATOON

Table 13 ; Smut vhipe/ha x 107

3

m OF N (kg/ha)

STILLAGE MEAN

TREATMENTS 0 60 |.120 |- 180
10 control-po: atillagm 5,10 5,75 525 | 5032 5¢35
I1 1:400 .a1lution 2,74 3,08 3,97 |- 5,90 3,32
I2 1:200 dilution 3,10 | 3,61 1 4,85 | 3,69 3,19
I3 1:100 dilution 3,53 3,96 | 2,10 | 3,14 3,18
I4 11 50 dilution 3,96 4,31 3,21 3,97 3,86
MEAN 3,69 4,14 | 3,88 | 4,39 4,02




SOUTH AFRICAN SUGAR INDUSTRY AGRONOMISTS' ASSOCIATION

7610/1 STILLAGE TRIAL

Catalogue: 1425
““Object:” " o measure the long term effects on the soil of ircigation

with distillery.effluent at various dilutions, and to detex-
mine the nitrogencus fertiliser value of the applied

effluent.
'Ihis crop: Fifth ratoon. " Age: 1},8 months (25.6.86 to 18.6.87)
‘Ioo':i'tinh:. Hippo Valley Estates, Section 9, Field 108.
Vari;ei;zs o NCo376 in 1,an Yows.
| Trertilser: 1) Nitrogen : see treatments,

2) Phosphate : 100 kg P20s/ha as single superphosphate
applied at 5 weeks.

3) Potash t 60 kg Kp0/ha as muriate of potash, applied

at 5§ weeks_.
Rainfall: -~ 222,6m - Irrigation:. 1 542,0m
Treatiments: a) whole plot treatments were five rates of dilution
. of distillery effluent (stillage):-

I0 : Control, no stillage,
- I1 : Stillage diluted 1:400,
: 2 : Stillage diluted 1:200,
. I3 ¢ Stillage diluted 1:100,
I4 : Stillage diluted 1:50,

' b) Solit plot treatments consisted df four nitregen

evels:-
N0 : Centrol, no mtrogen,
N1 : 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 5 weeks and half at 10 weeks,

RFSUL’IS
(a) Yield data;

The cane yield, ERC% cane and ERC yield data for the first to the fifth

ratoon crops are shown in Tables 1, 2 and 3.

(1) Stillage treatments: In the fourth and fifth ratoon crops there
were significant (P=0,05) increases in cane and in ERC yields with
increasing concentrations of applied stillage and simultancously
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
crop, were siumilar 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. FRC3
~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 IRCE 4mne values while those above 60 kg N/ha tended to de-
press them, -




(iii) Stillage dilution x nitrggen interaction {Table 4): Responses were
sinilar in the ta 1 a 1 ratoons. ignificant interactiong
were recorded for cane and ERC yields. In the absence of applicd
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 v.s a linear increase in cane yield with increasing levels
of applied nitrogen at each stillage treatment. While 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 nitrcgen. 1In 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 frem 3,5% to 7,9%
1w the fifth ratoon.

(ii) Stillage irrigations: The trial received 2) 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 are shown in Table 7.

The mean annual application of potassium as K0 to date was about
1,6 t/ha in the highest stillage treatment, I4.

The total nitrogen application in the fifth ratcon was 408 kg H/ha
in the I4 treatment,

d) Foliar analysis:
Foliar samples were taken from the trial at 14, 18, 22, 26, and 30 woeks
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 8 and 9

, respectively. - ,
/0 (i) Foliar N%: The foliar N values were all above the Nowvamber thresivld
JTevel of 1,60%. The values ranged fram 1,98% to 2,19%.

(ii) Foliar K%: Values were above the critical level of 1,05% in all
treatirents in the fifth ratoon,

e) Soil anslysis:

Analytical data from soil samples taken after each of the crops to date

are shown in Tables 10, 11 ard 12.

(i) Soil sample depth 0 to 30am: The 1M ammonium acetate extractable
potassium in the control plots has declined 27,8% from the plant
to the fifth ratoon harvest, All treatments receiving stillage have
shown gains in extractable K over the same perjod with the largest
increases of 119,6% and 197,8 % being recordad in the 1:100 and 1:50
stillage dilutions respectively.

(ii) Soil swiple depth 30 to 60am; All treatments showed gains in ex-~
tractacle K over the period first to fifth ratoon. Hovever, the
largnet increases of 229,2% and 373,7% were recorded in the 1:100
and 1:50 stillage dilutions respectively,

(iii} Soil satple depth 60 to S0cm: Extractable K data trends were similar
to those in the 30 to 60cm depth. The largest gains of 190,5% and
152,0%, cver the verlod first to fifth ratoon, were record>d in tlve
13100 and 1n the 1:90 stillage treatments respectively.

eeennn,



' - f) - smt infection levels:
T gt roguing was conducted in the fifth ratoon at 8, 14, 21, 25, and
30 weeks after the fourth ratoon harvest. Smwut whip data are presented.
in Table 13. : '
The beneficial effect of stillage application was not as pronounced 2s
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 yleld with 1ncrea51ng stillage
application in both the fourth and fifth ratoon crops in plots receiving

no applied nitrogen showing that sti llage can ccnpensate to some extent for
lack of nltrogen

The cane yield in the absence of applied nitrogen increased fram 44,78 t/ha
in the I0 treatment to 87,14 t/ha in the 14 treatment, in the fifih ratoon;
while in the absence of applied stillage it rose from 44,78 t/ha 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 30am and the 30 to 60am profiles, extractable K levels increased
"with increasing concentrations of applied stillage in the £ifth 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..

BM4/Sept'B7
1c



* 7610/1 STILLAGE TRIAL - IR to 5R

TABLE 1 : Cane Yield data

CAE  YIELD (t/ha)

TREATMENTS R 2R 3R | 4R ER; Mean
Main Plots:
“I0 - Control, no stillage 148,69 | 121,91 (113,48 { 112,04 | 91,13} 117,85
I1 ~ Stillage diluted 1:400 137,84 | 113,91 113,28 | 116,31 { 95,02 115,27
I2 - Stillage diluted 1:200 149,28 | 123,59 {116,06 | 119,18 101,83} 121,93
I3 -~ Stillage diluted 1:100 146,92 | 125,03 (117,10 | 124,22 {101,53 | 122,
14 ~ Stillage diluted 1: 50 131,49 { 134,10 |127,98 | 142,00 {115,85] 130,28
Significance N.S N.S. { N.S. » * ~
LSD P = 0,05 - - - 15,65 | 12,59 -
P =0,01 - - - - - -~
5.E, single plot % 26,37 16,75 | 14,40} 20,31 | 16,34 -
C.V.% 13,54 J 12,24 | 16,49 | 16,16 -
Split Plots; N
N0 - Qontrol, -no nitregen 110,88 | 78,91 | 70,39 | 74,97 | 61,50} 79,3}
N1 - 60 kg N/ha 143,08 | 111,92 108,78 | 113,22 | 92,17 | 114,83
N2 - 120 kg N/ha 158,66 | 149,93 (142,75 { 144,21 (118,17 | 142,74
N3 - 180 kg N/ha 158,75 1 156,06 [148,40 ;155,21 {132,35 | 150,15
Linear effect A% ik vese s *ik Rtk T
Quadratic effect L ok AN kK L2
Cubic effect N.S, * N.S. | N.S. } N.S. ~
1Sb P = 0,05 8,78 | 11,27 § 10,02} 6,80 6,55 ~
P=0,01 11,72 | 15,05 | 13,38 | 9,09 ] 8,73 -
S.E. single plot # 13,78 | 17,69 | 15,73 | 10,67 | 10,27 -
S.E. treatment mean % 3,08 3,06 3.52 2,39 2,30
C.V.% 9,65 | 14,20 | 13,38 | 8,67 | 10,16 -
t Interactions IN:* IN' > - INt** | IN'™ -
. IN " % fend - _i - -
Trial mean 142,84 123,71 {117,58 [123,15 {101,07 |121,67




7610/1/5R ~ 1R to SR

- TABLE 2 : ERCY% cane Data

ERC% CANE
TREATMENTS R R IR | 4R SR [Mean
Main Plots: _ :
10 - Control, no stillage 12,47 112,77 |13,14 113,05 (13,60 {13,01
11 - Stillage diluted 1:400 12,42 112,81 113,25 (13,08 13,30 | 12,97
12 - Stillage diluted 1:200 12,69 { 12,65 [13,08 112,85 (13,25 { 12,90
13 - Stillage diluted 1:100 13,09 12,63 | 12,98 (12,88 12,98 112,91
I4 - Stillage diluted -}: 50 13,44 112,57 113,00 12,34 (11,89 12,65
Significance N.S. | N.S. | NS, * * -
1IsD P = 0,05 - - - 0,49 1,08 -
P = 0,01 - - - - - ~
S.E. single plot t 1,26 | 0,951 0,64 { 0,64 { 1,40 -
S.E, treatment mean % ' 0,31 0,24 } 0,76 { 0,16 | 0,35 -
C.V-% 9'79 7'52 4,91 ;97 10'79 -

h:=1.——,_===T==nn—-——-———-ﬂhn-; s U

Split plots: )
NO -~ Control, no nitrogen 13,67 } 13,10 {13,10 12,63 113,23 |13,
N1 - 60 kg N/ha ) 12,89 | 12,96 {13,42 {13,08 [13,40 | 13,15
N2 ~ 120 kg N/ha : 12,40 112,57 (13,04 (12,76 113,17 (12,79
N3 -~ 180 kg N/ha 112,33 112,12 [12,81 (12,87 (12,20 {12,47
Linear effect whR | wRw 1 N,S. | W -
Quadratic effect N.S. | N.S. * N,S. | ** -
Cubic effect N.S5. | N.S5. | N.S. * N.S. ~
ISD P = 0,05 ) 0,58 10,38 10,33710,3 {"u,’”ﬁa“ -
B P ~ 0’01 ) 1 0'?7 1 0'50 - ~ : 0'71 -

{ S.E. single plot # {0,911 0,5 [ 0,52 10,57 0,801 -
S.E. treatment mean % y 0,20( 0,13 { G,12 0,13 | 0,19 -
C.V.% ! 7;08 4(67 3'99 | 4'44 6,49 -
Interactions { W' | - - - - 1 -

{ Trial mean o { 12,82 12,69 113,09 [12,84 113,00 | 12,89




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

TABLE 3 : ERC Yield Data

ERC YIELD (t/ha)
TREATMENTS , ,
R 2R | 3R 4R | SR iMean
Main Plots: | |
10 - Control, no stillage 18,40 | 15,48 114,83 } 14,86 112,38 15,19
It -~ Stillage diluted 1:400 16,96 | 14,42 | 14,98 { 15,19 112,54 (14,82
I2 - Stillage diluted 1:200 18,85 | 15,47 | 15,12 | 15,3 143,28 [ 15,6
I3 - Stillage diluted 1:100 19,14 115,70 } 15,21 | 16,02 { 13,03 15,02
I4 - Stillage diluted 1: 50 17,60 | 16,78 { 16,59 | 17,49 { 13,57 116,41
Significance N,S. | N.S, { N,S. * N.S. -
sop =90,05 - - - 1,69 - -
= 0,01 - - - - 1 - -
S.E. single plot $ 3,80 2,13 | 1,79 { 2,20} 1,60 -
S.E. treatment mean % 0,95} 0,53y 0,45 ] 0,55} 0,40 -
C.V.% _ .| 20,91 | 13,65 111,63 113,93 |12,35
— _ - e
Split Plots: .
N0 - Control, no mtrogen 15,17 (10,29 ! 9,22} 9,36, 7,99 10,41
N1 - 60 kg N/ha , 18,34 | 14,47 114.57 | 15,43 12,26 15,01
N2 - 120 kg N/ha | 19,64 | 18,82 § 18,59 115,38 115,53 {18,19
N3 - 180 kg N/ha 19,62 118,70 } 19,00 {19,93 116,07 1]8 GG
Linear effect : g P T 7o o e -
Quadratic effect Wk wok ik *kx kkh *A Rk
leic effect N.S- N-S- ! N.Sl ' .N.S. t\].s. J -
LSD P = 0,05 t,62( 1,49 1,317 0,80 | 0,93 ~
P=0,01 2,77 2,00 | 1,76t 1,07 ¢ 1,24 -
S.E. single plot , 2,55 2,351 2,06 | 1,26} 1,46 | -
S.E. treatment mean & 0,57} 0,52} 0,46} 0,287 0,33 -
C.V.3 . 14,02 115,48 |13,43 | 7,99 {11,25 | -
Interactions TR | IN * ] = m""fﬁr"m-u (i l
Trial mean 18,19 }15,57 115,35 [ 15,77 {12 96_;15.5'1 i
b )
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7610/1 STILLAGE TRIAL - FIFTH RATOON -
Table 4 : Interaction Table - :

. CANE YIEID (t/ha) fr ERC YIELD (t/ha) '
TREATMENTS LEVELS OF NITROGEN (kgN/ha) MEAN | IBEIS P NTROGEN (ki¥fe) | MEAN
| , 0 | 60 120 | 180 0 60 | 120 [ 180
I0 - Control, no stillage 44,78 { 84,29 111,47 { 124,00 | 91,13 {;{6,08 {11,59 {12,45 | 16,42 {12,368
I1 - Stillage diluted 1:400 51,91 { 82,42 {117,06 ; 128,70 { 95,02 |/ 6,96 {11,46 |15,91 15,82 }12,54
12 - stillage diluted 1:200 58,01 | 87,56 ] 124,92 | 136,83 }101,83 {| 8,07 |12,05 {16,55 116,46 [13,28
I3 - Stillage diluted 1:100 65,68 | 91,28} 116,04 { 133,74 }107,53 |1 8,69 }12,52 | 14,72 | 16,20 113,03
I4 - Stillage diluted 1: 50 } 87,14 {115,321 121,88 | 139,07 | 115,85 110,14 |13,66 115,04 {15,44 [13.57
MEAN | 61,501 92,17{ 118,271 132,35 {101,07 {} 7,99 {12,26 {15,53 116,07 {12,96
Significant Interaction In'* M e
LsD P= 0,05 14,62 2 2,08
P =0,01 L= 2,77
Table 5 : Sfalk Data
STALK COUNTS/ha x 10~° ; . STALR LENGTHS (m)
g IR { 2R | 3R | 4R SR {MEAN | IR | 2R ! 3R | 4R | SR |MEAN
I0 - Centrol, no stillage, 135,3 | 140,5] 144,0 { 150,8 | 153,1 | 144,7{1 2,78 |2,44 ;2,30 | 2,33 ;2,06 { 2,38
I} - stillage diluted 1:400 130,6 | 137,3 | 142,7 { 146,9 [ 152,17 | 141,9f 2,66 12,35 2,35 | 2,42 {2,20 | 2,40
12 - stillage diluted 1:200 -~ }135,9 ]139,7 | 145,3 | 148,7 [ 155,6 ] 145,0) 2,80 12,54 2,40 | 2,47 {2,256 | 2,49
13 - Stillage diluted 1:100 134,9 | 142,4 | 145,4 | 149,6 } 158,51} 146,21 2,57 |2,44 |2,32 {2,471 {2,13{2,39
I4 - Stillage diluted 1: 50 i25,5 | 146,2 | 150,1 | 152,5 | 157,3 | 146,3}f 2,60 {2,48 2,54 {2,70 } 2,32 2,53
Split Plots: ;
N0 - Centrol, no nitrcgen 117,5 | 127,9 {132,3 | 139,5 | 145,6 | 132,68 2,35 1,89 (1,83 {1,86 | ,83/ 1,97
N1 - 60 g t/ha 133,0 { 139,7 }146,7 | 153,7 | 158,3| 146,34 2,69 | 2,29} 2,24 { 2,29 12,03} 2,32
N2 - 120 kg N/ha 128,6 | 147,9 |151,2 }153,3 | 158,4] 149,98 2,92 |2,82 72,70 12,79 | 2,42} 2,73
{ 13 - 180 kg N/ha 140,6 { 142,5 {151,5 |152,2 [ 158,91 150,61 2,84 {2,80 [ 2,75 {2,93 {2,398} 2,74
| v 122,84 {141,2 {145,5 § 149,7 | 155,31 144,84 2,70 ! 2,451 2,38 | 2,46 { 2,21 2,44




7610/1 : STILLAGE TRIAL - IR to 5R

Table 6 : Stalk Lodging % Data

TREATMENTS LopeING * '

1R 2R 3R 4R 5R Mean
Main Plots '
10 1 0 0 0 0 2
11 ' 1 2 b i9 3 8
I2 14 5 5 31 2 11
13 7 2 3 29 3 9
Iq . 3 1 1" 59 16 18
Split Plots
NO 0 0 5 3 2
Nt 3 ¢ 11 1 k!
N2 ' 13 5 34 1 12
N3 . 21 3 13 60 15 22
Rean 9 2 5 27 5 10
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7610/1 STILLNGE TRIAL ~ 1R to 5R

Table 7 : Stillage Data

, T wgan | STILLAGE | TOTAL | POTASSIURY | NITROGEH |
TREATMENTS RATOON | prrisneoy | APPLIED | SOLIDS | AS K0 | ASHM
N (mn)  j(kg/ha) | (kg/ba) | (kg/ba)
It : R "1:330 3,9 1553 | 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 -
5R 1:336 3,1 1 747 250 “49
MEAN i 1:365 2,4 1 516 216 49
I2 ' IR | 1:200 6,4 2 459 387 -
11200 dilution 2R 1:184 4,2 2 429 362 -
: 3R 1:195 3,7 3 140 418 -
4R 1:207 3,1 2 779 413 -
SR 1:179 6,3 3 31 491 102
MEAN | 1:193 4,7 2 824 414 102
13 | R 1: 108 11,8 4 695 707 -
1:100 dilution 2R 1: 99 6,7 4 938 709 -
3R 1: 91 8,3 6 487 913 - |
4R 1: 98 6,5 5 670 871 -
SR | t: 90 12,5 6 492 997 230
MEAN 1: 97 9,2 5 656 839 230
14 1R 1: 54 . 23,6 "9 669 1457 | -
1: 50 dilution 2R 1; 59 12,5 9 555 1 366 -
: 3R : 54 U 15,5 12 561 1 744 - l
! 4R 1: 57 |- 12,6 11 265 1 660 -
5R 1: 49 | 24,9 13 794 1 962 403
{ vEAN P lass ¢ 97,8 [ 11369 | 163 | 408
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7610/ STILLAGE TRIAL - FIFTH RATOON

Table 8 : Foliar N%

STILLAGE TREATMENTS LEVELS OF N{kgN/ha} MEAN
0 60 1 120 | 180
. I0 - Control, no stillage 1,98 /1,99 (1,99 12,021 2,00
"I1 - 1:400 dilution | 2,06 2,14 2,08|2,13|2,10
12 - 1:200 dilution 2,11 12,00 12,19 2,10} 2,12
I3 ~ 3:100 dilution - 2,13 2,18} 2,13]2,17 12,15
I4 - 1: 50 dilution 2,06|2,07)2,10]2,121}2,09
MEAN 12,07 ]2,09|2,10]2,11]2,09
7/
Table 9 Foliar K%
: T
STILLAGE TREATMENTS LEVELS OF Rikgh/ha) | iean
0 60 | 120 | 180
10 - Control, no stillage 1,16 1,18 11,28 | 1,20 } 1,290
I1 - 1:400-dilution 1,21V 11,30 { 1,22 11,29 11,25
I2 - 1:200 dilution 1,22 [ 1,16 | 1,27 11,271,213
I3 - 1:100 @ilution 1,34 11,33 | 1,43 1,442 ] 1,30
I4 - 1: 50 dilution 1,36 1 1,49 11,47 | 1,42} 1,43
MEAN ‘ 1,26 11,29 {1,330 1,32{ 1,30

W e
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2%10/1 : SIMIAE TRIAL R to N

Tedle 10 : Soil Analysis Data

: @Dlmicr/an) ! RIRCINIE  OOT0E
TREMMENIS | RATOON T oy, Sat, (cag (me., %)
Raste | Bdxoct* 2 K G | My M 'Ju;g.w )
10 P 0 - ! s 05 ! 10,2 | 35 0,71 | 15,0
ool R 1600 219 } 58! 0,39 8,8 3,2 0,42 | 12,8
. Mo stillagpe R 28 1 | 5671 0,33 8,9 3,8 0,61 | 1.6
¢ R 168 185 568| 021 | 145 391 om | 15
iR 242 116 581 0,2 9,8 3,2 0,49 | 3.7
R 245 196 5,94 0,3 8,5 3,4 0,63 | 19
i PRy -~ 9,3 +76,3 + 2,1 -27,8 "‘16,7 - 219 -‘113 ""3,0
11 P 310 - 6,13 0,% 12,3 3,1 0,72 | 16,6
1:400 R 2% 0 6,410 0,43 12,7.1 26 0,9 | 16,2
Ailition xn 214 30 6,31] 0,4 12,8 3,4 0,7% | 17,4
' R 313 533 6,23| 0,43 14,7 2,9 0,68 | 8,8
) 2 0t 617 0 13,0 .1 2.9 0,5 | 17.0
R 2% 346 6,211 0,65 9,9 3,2 0,5 | 14,3
WHPR| 2,0 [ 4153 1+13]+35 [ -195 [+32 | -B6 -9
n» P 25 - b 5,01 6,5 | 9,5 3,3 0,57 13,2
1:200 R 20 | 35 ! es! of 9,3 I 0.1 ! 134
dilition 7, 175 203 ! 6,23] 0,% 8,8 3,5 0,50 | 13
R 243 3N 58 05 | 1,4 2,5 o | B2
@® 247 29 631 049 | 99 2,8 051 | 13,7
=R %5 452 65| 0,5 | 85 3,2 0,68 ! 13,1
@ W BR]| ~ 3,6 | 43,5 |+9,3| +%,4 0,5 [-3,0 | #1953 ;=508
3 P 20 - 1 5851 0,51 9,0 35 1 0,5 | 13,5
12100 R 20 | 25 565, 0,75, 8,4 3,4 0,49 ¢ 13,0
diliticn v 215 206 565 | 0,68 7,9 3,5 0,50 | 12,6
. R 25 298 G4 0, 10,9 3,6 0,79 | 15,2
R 235 245 6,46, 0,81 9,7 3,4 0,63 | 14,6
R 238 30 6,0 1,12 8,6 3,6 0,7V | 14,0
WHER| -85 | 88 | +135 7196 |44 1429 | %03 135 |
14 P 310 - 6,9 045 12,0 35 | 06 66
0 1 R 235 3B/ 46131 0™ | W3 27 0,51 1 143
diltien | = %5 % ! oeet] 1,0 10,3 41 0,5 5,0
I o 3 | a1 | 60! 0 14,6 3,6 0,02 | 13,5
R %9 | 314 68| 1,2 12,5 3,3 oNn ! 17,7
= I 454 6,0{ 1,3 1.4 39 | o0 ¢ 17,2 ]
WPR! -26 | 37,3 , +6414197,8 | =50 [ +1,d4 | =9,i |+3,6

TH- TR .' R



761071 1 SITIAE TRIAL IR to R

able 11 : Soil Amlysis Data

-13 -

* XH = IR

Soil Srple Depth 30 - 60 am
T OOmacs/on EARCINAE QUINS
T H (me. %)
V1 RO &at, St me, :
TRENRENES Peste | Baract* | (GC2) ¢ ST | Tanl
10 P 2 f - 631 | 0,2 | 156 4,0 0,74 | 20,6
Gmtrol: COIR 22 219 6,14 0,19 | 10,6 4,0 0,1 | 15,3
N stillage R m 220 58 .1 0,2 ].93 4,2 0,52 | 14,3
R | 8 189 5,97 0,20 | 16,2 4,3 00 { 2,7
4R 283 6 5,85 0,6 | 1,8 3,7 0,4 | 16,1
R %1 307 6,19 0,8 | 10,3 4,0 0,61 | 15,2
!CH P‘m -18'4 +40;2 - ;9 +27'3 "34,0 0;0 "']7,6 *26'2
n P 3B | - 6,52 0,23 | 18,9 4,2 0,78 | 22,1
11400 R 45 281 6,48 0,20 | 15,3 3,8 0,49 | 19,8
dilution xR 29 30 6,48 0,24 | 16,6 3,9 0,69 | 21,4
: R 408 483 | 6,38 0,5 | .16,1 3,9 ¢,77 | 21,0
4R 22 | % 6,29 0,26 | 14,8 3,6 0,63 | 19,3
= m y.:] 6,45 0,40 | 11,4 3,7 0,65 | 16,2
WKHPR| -19,1 | +0,4 | ~-0,9 | +13,9 | -39,7 | -11,9 |-16,7 | 32,8
2 P 20 ~ 5,84 0,2 8,7 3.4 0,78 | 13,1
1:200 - R 20 290 6,30 0,15 { 12,0 3,2 0,5 | 15,9
dlutden R 180 214 6,30 0,0 | 9,9 3,7 0,72 | 18,6
- R | 4 %4 5,69 0,% | 10,1 3.4 6,77 | 1,6
4R 181 316 634 | o030 | 108 3.2 0,5 | 14,9
R %7 30 6,45 0,43 9,1 3,6 0,68 | 13,8
WHESR| +21,4 | #2381 40,41 4955 | +4,5 +5°S | «12,8 | +5,3
B P 20 - 57 | 0,24 | 11,7 4,3 0,92 | 17,2
11100 . R 20 303 5,9 0,% | 10,6 4,5 0,61 | 19,0
dilution R | 1% 155 5,89 0,35 8,7 4,7 0,5 | 14,3
- R 34 | 38 6,34 0,49 | 13, 4,4 0,82 [ 19,6
R 248 20 6,54 0,41 | 10,8 4,1 0,69 | 15,0
R m 6 6,50 0,7 | 10,6 4,2 0,73 | 16,3
MHPR|- ~66 | +7,6 | +123 | 4292 { =94 | ~2,3 | -0,7 | ~5,2
14 P 35 - 6,32 0,19 | 16,1 4,1 0,75 | 21,
1:50 R X | 30 6,44 0,% | 1.6 3,1 0,45 | 18,4
dilutien R 297 26 6,64 052 | 10,8 4,5 0,62 | 16,4
. . 424 | 451 6,2 0,53 | 16,1 4,5 0,9 | 2,1
m 293 291 6,95 0,60 | 14,8 3,6 o2 | 19,7
=R 3% 388 6,8 1 0,9 { 12,9 3,9 0,80 | 18,5
; YHPR| +6,9 ! +141 485 | +313,7 | 19,9 ~49 | +67 | -123




7610/1 1 STIIAGE TRIAL IR to 3R

. Toble 12 ; Soil Aralysis [eta

Sni;Sx\plel)qthO-SOan

* yH=1R-R

. IOND (microS/cm) . BIRCTRE OIS
 memens | rmn | St Pt e _fne. 3)

0 ’ ) 330 - 68 | 020 ! 163 | 49 0,87 | 2.3
Gontrol: R %8 2% | 601.| 0,6 ! 13,5 4,1 0,42 | 18,2
Mo stillage = . 210 238 6,13 0,0 | 10,5 4,8 0,65 | 16,2
R 208 263 6,24 0,18 | 14,7 3,8 0,85 | 19,5
R 2% 37 6,08 0,13 | 12,4 4,4 0,5 | 12,5
=R 259 284 6,24 0,2 9,3 4,2 0,59 | 14,4
WHPSR| -2,5 1 -37 | -06 |50 [—429.1-143 {-22 |-35,4
%) P 38 | - 6,35 0,24 | 17,8 3,9 0,84 . 22,0
1:400 R 45 1 =55 5,85 0, | 157 | 40 0% | 2,4
dilution p.:] - m X5 6,51 0,2 | 17,5 1 47 0,88 | 23,3
| R 413 51 6,47 0,23 | 15,5 41 0,74 | 2,6
R/ | N3 | 33 6,38 0, | 157 1 38 0,64 | 20,4
R | 277 M2 639 1 0,3 | 12,1 4,1 0,62 | 17,2
WHPSR| 28,1 | +2,4 | +06 | +458 |-2,0 [+51 |-%2 | -6
v P 254 oy 5,9 0,23 9,6 4,3 0,91 | 15,0
X0 R | 24 s 46| 0,23 | 1086 3,5 0,5 | 14,8
dilution . R 201 1% 6,45 0,23 8,4 4,6 0,77 { 1,0
' R 243 | 209 5,77 0,22 9,7 3,2 0,80 | 13,9
@® | 2am 2N 6,39 0,19 | 1, 3,5 0,60 ! 153
) R 28 n 6,25 0,33 9,0 4,1 0,79 | 14,2
PRl 17,7 | 47,8 | +4,9 | 135 [-63 |-47 [-13,2 {-53
I3 P p - 6,24 0,21 | 13,3 4,7 0,84 | 19,1
13100 R | 29 295 5,84 0,21 | 12,9 4,8 0,66 | 18,6
dilution R 21| 1% 6,15 0,27 | 1M1 5,2 0,62 | 11,2
}‘ E 32] 6.33 0'33 1815 4,9 0[79 2'3,5
! m . 237 m 6,% O,E 1‘.1 4;2 0,6’ 16'3
¥H PSR| +12,8 +15,9 +4,2 {+190,5 -12,8 - 8,5 -13,1 {~-929
14 P n - '6,66 0,5 | 19,1 4,7 0,83 f 24,9
1: 50 R x5 8 651 023 | 153 3,7 0,49 ! 19,7
 dilution R 316 ™ 6,73 0,41 | 12,7 4,9 0,60 | 12,6
R 45 510 6,47 0,3 { 18,9 4,6 0,3 | 21,8
&R 204 32 6,87 0,49 | 16,1 3,9 0,2 | 21,2
R %3 404 6,75 0,63 | 13,6 4,2 0,60 | 19,0

WHPSR =3,7 | +16,1 [ +1,4 1+152,0 |-28,8 |-10,6 j-21,7 1-23,7




7610/% STILIAGE TRIAL 1 FIFTH

- 15 -

RATOCN

Table 13 : Smat whips/ha x10-? - -

LEVELS OF N (kg N/ha)

STILIAGE TREATMENTS MEAN
0 60 120 180 |
10 ~ Control, no stillage 3,89 | 1,68 | 2,00 | 2,431 2,50
I1 -~ 1:400 dilution 1,33 | 1,72 | 1,36 | 2,03 | 1,61
I2 -~ 1:200 dilution 1,18 | 1,86 | 2,31} 1,18 | 1,63
I3 - 1:100 dilution 1,490 | 1,07 | 1,46 | 1,99 | 1,48
I4 - 1: 50 dilution 3,06 { 1,68 § 1,21 | 1,46 | 1,85
MEAN 2,17 | 1,60 | 1,67 | 1,82 | 1,82




SOUTH AFRICAN SUGAR INDUSTRY AGRONOMISTS' ASSOCIATION [
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7610/1 STILLAGE TRIAL N(’/ V')
Category: 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,

. IThis crop: Sixth ratoon . Age: 12,2 months (18.6.87 to 23.6.88)

Location: ' Hippo Valley Estates, Section 9, Fleld 108.

'Variéty/Spacing: NCo376 in 1,5m rows.

Fertiliser: (1) Nitrogen : see treatments.
(2) Phosphate : 100 kg. Pza5/ha as single superphosphate
applied at 5 weeks. '
(3) Potash : 60 kg. Kp0/ha as murlate of potash applxed at

5 weeks,
o »Iﬁgﬁﬁﬂgﬂﬁﬁ‘ (a) Whole lot treatments were five rates of dilution of distillery
é : 3 effluent (stillage):
' | | 10:Control, no stillage

I1:Stillage diluted 1:400
" I2: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 N/ha
N3:180 kg N/ba
The nitrogen was applied as ammonium nitrate in two dressings,
half at 5 weeks and half at 10 weeks.

Rainfall: 507, Tmm Irrigation: 1 359,0m0

@  ResuLls

(a) Yield data: The cane vield, ERC% cane, ERF% cane, ERC yield and ERF
yield data for the first to the sixth ratoon crops are shown in -
Tables 1. to' 5. :

(i) Stillage: In the sixth ratoon there were highly significant (P=0, .01)
increases in cane yield, ERC yield, and ERF yield, with increasing levels of
'apglied stillage and corresponding depressions (P=0, 05) in ERC% and ERC% cane
valueg, -
(ii)  Nitrogen treatments: As in previols crops, highly 51gn1f1cant (P=0, 01)
quadratic responses in cane, ERC and ERF yields were obtained in the sixth
ratoon. There were also highly significant (P=0, 01) negative linear ERCY% 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; ERC
and ERF yield interactions were similar in the fourth, fifth and sixth ratoons.
For applied nitrogen levela of up to 60 kg N/bha, there were increases in cane,
ERC and ERF yields with increasing concentration of applied stillage but this
effect was not obtained 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 ERF yield with increasing levels of applied nitrogen in most stillage

~ 2/‘..‘.'.‘-1
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treatments; exceptions being the 1:50 s-.illage dilution (for both ERC and’
ERF yields) ani the 1:200 stillage dilut:on (for ERC yield only),

'Significant stillage ¥ nitrogen interactions were also obtained with ERCY% cane.

For nitrogen applications up to 60 kg N/ha, lower ERC% 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 control and 1n the 1:400
stillage treatments there were tendencies towards depressed ERC% cane values
with increasing levels of applied nitrogen. This effect was more marked in

the 1:200 and 1:100 stillage treatments but the trend was reversed in the 1:50
stillage treatment.

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, Staelk
lengths increased with both increasing nitrogen applications and increasing
stillage concentration,

- As in previous ratoons, high lodging % was generally agsociated with high

nitrogen applications.

(c) Flowering Tables 11 and 12): Climatic conditions were more ideal for flowering

in the sixth ratoon than in all previous ratoong and as a result estimated
flowering percentages were very much higher. There were no significant %

‘flowering differences between irrigation treatments. However, there were

* significant linear (P=0,01) and quadratic (P=0, 01) flowering responses to

nitrogen treatments.

There was also a significant stillage x nitrogen interaction: thus at ‘levels
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 .

(d)

with increasing stillage concentration, The lowest flowering rates were re- .
corded in the treatment combinations 0 kg N/ha plus no stillage and alsg in
the 0 kg N/ha plus 1:400 stillage dilution. The highest flowering rates were

. recorded in the plots rece1v1ng 180 kg N/ba plus no stlllage.

Stillage data: -

(i) Total solids (Figure 1) Total solids ranged from & 31 to 12,74% 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 stillage, total solids and potassium applied in all crops to date
are shown in Table 13. The mean annual application of potassium as K70 to

- date was 1,6 t/ha in the highest stillage treatment, 14. The total nitrogen

(e)

application in the sixth ratoon was 458 kg N/ha in the [4 treatment,
foliar analysis: . Foliar samples were taken from the trial at 14, 18, 22, 26
and 30 weeks after the Fifth ratoon harvest. Foliar N and folxar K st 22 waeks

~ expressed as a percentage of dry matter are presented in Tables 14 to 17.

(i) Foliar N%: In the sixth ratoon foliar N% values were all above the Novembee
threshold level of 1,60%, The values ranges from 2,14% to 2,19%. Mean follar
N values for the trlal have increased with every crop from the second to the

- sixth ratoon.

(ii) Foliar K%: Mean foliar K values'for all plots which received no stillage
and also those which received 1:400 stillage but no nitrogen, were below the

" critical level of 1,05% in the sixth ratoon.

()

Soil analysis: Analytlcal data from soil samples taken after each of the crops

harvested to date are shown in Tables 18 to 23.
(i)-Soil sample 'depth O to 30 cm: Very highly significant (Pe0,01) inceazes

' in exchangeable ' and im saturated paste and saturated extract conductlvztien

were obtained with increasing.stillage concentrations. Similar significant
trends were also obtained with soil pH (P=0,05) and exchangeable Na. All

. treatments which received stillaye shownd gains in exchangeable K and Na over

the period P to ¢R with the larcest % gain of +264,4% being recorded in the
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most concentrated stillage treatment 14. Except for the 1:100 stillage dilution,

. slight losses .in total cation (K*Co*Mg+Na) levi.ls occurred over the same period.

(g)

obtained in the 1: 50 stillage dilution treatment. , i

Saturated extract conductivities increased sigr ficantly (P=0, 01) with increasing

.applied N levels but the opposite trend was obtained with exchangeable K (P=0,05).

(ii) Soil sample depth 30 to 60 cm: Highly significant increases in conductivity
(P=0,01), exchangeable K (P=0, 01) and exchangeable Na (P=0,01) occurred with
increasing concentration of applied stillage. Trends were similar to those

-obtained in the 0 to 20 cm depth, All treatments showed gains in exchangeable

K and Na over the period P to 6R with the highest % K gain (+&57 9%) being .

There were no significant dxfferences between N treatments.

(1ii) Soil sample depth 60 to 90 cm: There were highly s1gn1f1cant (P=0,01)
increases in saturated pasie and saturated extract conductivities and in ex-~
changeable K and Na levels 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. -All 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. There, were no significent differences
associated with nitrogen treatments, s '

Smut_infection levels: Smut roguing was conducted in the sixth ratoon at 92,

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 recexvxng relatively high N appli-
c?tlons 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 significently boosted cane, ERC and ERF 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 I0 treat-

- ment to 109,77 t/ha in the 14 treatment, in the sixth ratoon; while in the absence

of applied stillage, it rose from 48,84 t/ha in the zero N treatment to 116,67 t/ha
in the 120 kg N/ha treatment. Thus, in this crop the h1ghest stillage application
rate provided a benefit equivalent to almost 120 kg N/ha, i.e. double the benefit
recorded in the fifth ratoon..

« The increase in positive yield responses to applied stxllage and in foliar N with

advancing ratoohs may indicate a build-up..of.soil. organic matter and soil nxtrogen .

_Tin the high stillage trentments over the yoars, resulting in increasing levels of ' .
n1§rogen being availoble to the crop from microbial degradation of the organic matieg,,

In the O to 30 cm and 30 to 60 cm soil depths; lowar soil K.levels tendud to

be associated with increasing levels of applied N because of good growth and therefere

greater nutrient uptake resulting from a good supply of nitrogen. An interesting
trend found in this crop was that high N ppplications (of 180 kg N/ha) combined

 with high stillage applications of 1:100 or 1:50 seem to depress flowerlng thus

boosting ERC and ERF leldS.

. éM/Nov'BS
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© 7610/%  STILLAGE - TRIAL ~ 1R to 6R

/

Table,1 : Cane yieldvdata

PRSP

TREATMENTS CANE YIELD (t/ha)
Main plots: iR 2R ' 3R i 4R SR j 6R MEAN
I0 - Control, no nitrogen 148,69 {121,91 113,48 114,04 91,13 ; 97,02 { 114,38
I1 - Stillage diluted 1:400 137,84 | 113,91 (113,28 116,31 95,02 ,108,73 | 116,18
I2 - Stillage diluted 1:200 149,28 123,59 '116,06 (119,18 {101,83 {117,271 1121,19
13 - Stillage diluted 1:100 146,92 { 125,03 117,10 124,22 {101,53 129,04 {123,97 |
I4 - 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. ol * bl -
L.S.0. P = D,05 - - - 15,65 12,59 ; 11,96 -
P = 0,01 - - - - - { 16,77 -
S.E. single plot 1 26,37 16,75 146,40 20,31 | 16,34 15,53 -
S.E. treatment mean 1 .6,59 4,19 3,60 i 5,08 4,08 3,68 -
c.v.% 18,46 13,54 12,24 16,49 16,16 ¢+ 13,16 -
Split-plots
NO - Control, no nitrogen 110,88 78,91 70,39 74,97 61,50 75,49 78,69
N1 - 50 kg N/ha ‘ 143,06 { 111,92 (108,78 {1192,22 92,17 109,63 {1 114,13
N2 - 120 kg N/ha 158,65 } 169,93 [142,75 144,21 118,17 138,31 }1142,01
N3 - 18C kg N/ha 158,75 156,06 (148,40 155,21 132,35 1148,50 | 149,88
"Linear effect: 22 *E L 2 2 2an % »an -
Qiacdratic effect sz nan e sae | ae nan -
t.5.D. P = 0,05 8,78 11,27 10,02 6,80 6,55 6,54 -
P = 0,01 11,72 15,05 13,38 9,09 8,73 8,74 -
S.E. single plot 2 13,78 17,69 15,723 10,672 10,27 10,27 -
S.E. treatment mean 1 3,08 3,06 3,52 2,39 2,30 2,30 » -
C.7.% . 9,65 14,29 13,38 8,67 10,16 8,71 § -
Interactions INt* IN'» - JINP®®® | IN'®® JINTRES } -
INY'» - - 9 PO 4 - - -
Trial mean 742,84 ;123,71 117,58 123,15 (101,07 }117,98 §121,06

/



- 7610/1 STILLAGE TRIAL - 1R to éR
Table 2 : ERC% cane data

TREATMENTS ERC % CANE

Main plots: ) _ . 1R 2R 3R i 4R 4 5R 1 6R MEAN
10 - Control, no stillage 12,47 Y 12,77 (113,34 113,85 113,60 §1Z,63 12,94
I" - Stillage diluted 1:400 i2,42 112,81 113,25 113,08 113,30 {11,821 12,78
12 - Stillage diluted 1:200 12,694 12,65 ;13,08 12,85 113,25 111,81 { 12,72
I3 -~ Stillage diluted 1:100 13,09 ;12,63 (12,98 (12,88 (12,98 {11,711+ 12,21
‘14 - Stillage diluted 1:50 ¢ {13,446 {12,57 113,00 {12,34 {11,88 111,06 | 12,38
Significance A C N.S. N.S. N.S. o * * -
L.S.b. P = 0,05 , - - - 0,49 1,08 0,74 : -
P = 0,01 - - - - - - -
"S.E. single plot = ] 1,26 ] C,95 | 0,66 | 0,64 | 1,40 | 0,96 -
S.E. treatment mean % 0,31 Q,24 a,16 6,16 0,35 0,24 -
c.v.% 9,79 7,52 4,91 4,97 310,79 8,15 -
$plit-nlots: .
No - Control, no nitrogen 13,67 } 13,10 (13,10 (12,63 13,23 112,28 t 13,00
N1 - 60 kg N/ha 12,89 12,96 (13,42 {13,08 {13,40 12,20} 12,99
N2 - 120 kg N/ha - 12,60 } 12,57 13,06 [12,76 {13,172 11,59 | 12,59
N3 - 180 kg N/hs . 12,33 112,12 (12,81 12,87 12,20 11,14 | 12,25
Linear effect . - * 3¢ % * N.S' *2 R }_’l“. =~ -
Quadratic effect ' N.S. N.S. i N.S. * % N.S. -
L.5.D. P = 0,05 c,58 c,38 0,33 6,36 { 0,54 0,53 -
I P = 0,01 6,77 { 0,50 - - }o0,71 | 0,70 -
" S.E. single plot z X 0,91} 0,59 0,52 0,57 { 0,84 | 0,83 -
S.E. treatment mean 3 0,21 80,13 0,12 0,13 0,19 c,18 -
c.v.% - 7,08 4,67 3,99 4,44 6,49 7,00 -
Interactions CINC* -1 — - - -1 INt» -
: - - } - - - - - -
Trial mean 72,82 312,69 (13,09 112,84 113,00 | 11,81 L12,71
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Tabl

e 3 : ERC Yieid data

TREATMENTS - ERC YIELD (t/ha)

. Main plots: . IR 2R 3R | 4R i SR | 6R |MEAN
I0 - Control; no stillage . 18,40 | 15,648 | 14,83 ;1&,86~ 12,38 ' 12,12 114,68
I1 - Stillage diluted 1:400 16,96 114,42 | 14,98 | 15,19 ; 12,54 | 12,64 i 14,46
12 - btlllage diluted 1:200 18,85 15,47 | 15,12 i15,31 113,28 | 13,52 {15,26 |
I3 - Stillage diluted 1:100 19,14 | 15,70 [ 15,21 | 16,02 } 13,83 !} 15,00 | 15,68 |
14 - Stlllage diluted 1:50 17,60 | 16,78 | 16,59 17,49 |, 13,57 l15;19 16,20
Significance N N.S. N.S. N.S. * N.S. | * %% -
L.S.b. P = 0,05 - - - 1,69 - 1,22 -

_ P = 0,01 L - - -0 - -1 1,72 - |
S.E. single plot 2 3,801 2,13 1,79 | 2,20} 1,60 1,59 -
S.E. treatment mean 0,95 0,53 0,45 g,55 0 40 0,40 T -
C.7.% ‘ ’ 20,91 | 13,65 { 11,63 | 13,93 | 12,35 | 11,61 -

! Split-plots:
NO - Control, no nltrogen 15,17 1 10,29 9,22 9,36 7,99 9,03 {10,118
N1 - 60 kg N/ha 18,34 { 14,47 14,57 t 15,43 112,26 | 13,26 14,72
N2 - 120 kg i/ha 19,64 { 18,82 { 18,59 { 18,38 [ 15,53 { 15,96 | 17,62

N3 - 180 kg N/ha ) 19,62 | 18,70 { 19,00 } 19, 93 16,07 } 16,52 | 18,31
Linear effeci 3* 3% % * % ¥ I % * * % % ER B »* WX -
Quadratic effect. *x % E* * % * %% »RE *n % -
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 -
S.E. single plot 2 2,55 2,35 2,06 1,26 1,46 1,54 -
S.E. treatment mean 2 0,57 0,52 0,46 0,28 0,33 Q,34
C.v.% 16,02 | 15,48 § 13,43 { 7,99 | 11,25 | 11,22 -
Interactions IN' = IN'» - JENTRwR ] INt* IN'* -
- - T - - - i
Trial mean 18,19 | 15,57 115,35 | 15,77 | 12,96 | 13,69 (15,26

s



7610/1 ~ STILLAGE. ¥RIAL - 1R to 6R
" Yable & : ERF% cane data
TREATMENTS . ' ERF.% CANE . ]

Main plots: ‘ _ 1R 2R 3R 4R SR { 6R . i MEAN
I0 -.Control, no stillage 14,58 14,21 114,35 1 16,23 § 15,12 i1& 42 {1 14,49
I1 - Stillage diluted 1:400 ~ 14,77 | 14,38 (164,42 | 14,20 { 15,09 113,73 | 14,43
12 - Stillage diluted 1:200 14,98 | 14,16 14,30 | 14,08 | 15,03 ’13,78 . 14,39
) I3 -~ Stillage diluted 1:100 15,04} 14,16 114,14 | 14,11 } 14,80 13,68 144,32
I4 - Stillage diluted 1:50 15,121 13,94 16,27 | 13,64 | 14,30 .13,37 | 14,11
Significance N.S N.S. N.S. » » * | -
"L.S.D. P = 0,05 - - - 0,40 { 0,49 0,57 | -

- - P =0,01 ° - - - - - -
S.E. single plots . 0,77} 0,66 ! 0,89} 0,51 { 0,63 | 0,73 -
S.E. treatment mean 2 0,19 { 0,16 0,22 g,13 0,16 0,18 | -
C.v% . N ST - F 5,93 7 4,63 6,251 3,68 b 25 1 5,33 1™ -

Split-plots: ﬁ? }

NC - Control, na nitrogen 15,17 | 14,18 116,06 } 13,72 | 14,58 (14,00 | 14,29
Nt - 60 kg N/ha 15,01} 16,27 34,47 | 14,21 ;: 15,03 (14,07 | 14,51
N2 - 120 kg N/ha 14,63} 14,22 14,37 | 14,10 | 15,087 13,59 }14 33
N3 - 180 kg N/hsa 14,77 } 14,01 [ 14,29 { 14,18 { 14,78 13,52 ;| 14,26
Linear effect. * N.S. N.S. fald N.S. - -
Quadratic =ffect N.S. N.S. * » i N.S. -
L.S.D. P = 0,05 0,53 - 0,34 0,31 06,35 0,86 -
P = 0,01 - - 0,40 0,42 0,46 1,15 -
S.E. single plot 2 0,83 0,40 0,48 } 0,49 0,55 0,560 -
S.E. treatment mean = 0,19 8,09 0,11 0,11 0,12 0,14 -
C.V.% : 5,60 2,80 3,33 3,51 3,67 4,38 -
"Interactions - - - - -
fTrial mean { 14,901 14,17 }%4,30 | 14,05 | 14,87 13,801 14,35

[y
-
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7510/1  STILLAGE TRIAL - 1R to 6R

Jable 5 : CRF yield data _ : : , ' .

. TREATMENTS o ERF  YIELD (t/ha) _ !
Main plotsi 1R . 2R 3R 1 4R SR 68 MEAN
10 - Control, no stillage 21,631 17,31 | 16,28} 16,264 | 13,89 | 13,96 |16,55 °
- I1 - Stillage diluted 1:400. 20,29 16,31 { 16,37} 16,53 | 14,38 | 14,82 |16,45 :
12 - Stillage diluted 1:200 22,30 17,46 | 16,62 16,83} 15,25 | 15,96 [17,40 .
13 - Stillage ciluted 1:100 22,09 17,71 | 16,62 17,59} 15,04 | 17,61 }17,78 ¢
14 - Stiliage ciluted 1:50 19,87 | 18,66 | 18,261 19,37t 16,51 1 18,39 118,51 .
~ Significance N.S.| N.S. } N.S. * ® o ke -
L.S.D. P = J,0% - - -1 2,05 1,661 1,60 -
_ P = 0,01 - - ~ 1 - - T - 2,24 -
- S.E. single plet 2 4,33} 2,36 : 2,28] 2,66| 2,16} 2,07 -
C.E. trestaent mean 2 1,08 0,59 0,57 0,66 0,54 0,52 . -
C.v.% 20,394 13,40 | 13,561 15,361 14,39 | 12,85 -
Spiit-nlots: ' ‘ 1 ‘
No - Lontrol, ro nitrogen 16,90} 11,16 | 9,92| 10,20| 8,91 ! 10,43 111,25
N1 - 60 kg W/ka 21,41 | 15,94 { 15,71 16,76 | 13,81} 15,34 ; 16,50
N2 - 12D 't N/ta 23,17} 21,30 { 20,50} 20,31} 17,82 | 18,75 | 20,31 |
N3 - 180 kg N/ka : 23,46 | 21,57 | 21,17} 21,98} 19,52 | 20,06 | 21,29 |
Linear effect * % % % % % E R X 4 % % & »98 L X L 3 - "
Quadratic effect Y > %R e Py *as anw -
t.s.b. 2 = 2,0 ' 1,53 1,54 { 1,43} 0,851 ©,96}] 0,9 -
, P = 0,01 : 2,05} 2,05} 1,91% 1,14} 1,281 1,26 -
S.£. single olct 2,41 2,41 -2,2ar 1,34} 1,50} 1,88¢F - -~
S.E. treatment mean 1 . -} 8,58} 0,38} pb,50{ 0,30} 0,38} 0,33 -
C.v.% : 11,341 13,80 | 13,32 32,73} 10,02} 9,14 -

IN'* | IN'*» ~JIN'=o# | IN*®% JIN'w®a -

Interacticns
krrial mean » : b21,24 17,49 } 16,83} 17,31} 15,02} 16,14 | 17,34

L
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Table 6 : Interaction Table (Cane yield and ERC% cane)

TREATMENTS CANE YIELD (t/ha) ERC % CANE ;
EA ' LEVELS OF NITROGEN (kgN/ha) | .. | LEVELS OF NITROGEN (ng/hay’HEAN i
0 60 | 120 ; 180 |- 0 60 120 | 180
10 - Control, no stillage 48,84 | 86,221 116,67 | 136,38 | 97,02 | 13,19 [12,66| 12,69 111,98 [12,63
I1 - Stillage diluted 1:400 61,79 92,75 133,30 147,07 | 108,73 | 12,36 {12,544} 11,72 | 10,66 }11,82
- 12 - Stillage diluted 1:200 71,87 | 102,14} 145,78 | 149,07 | 117,211 12,85 {12,581 11,14 | 10,66 [11,81
I3 - Stillage diluted 1:100 85,19 | 124,81 149,71 | 156,46 | 129,04} 12,35 111,76 | 11,49 11,25 11,71
14 - Stillage diluted 1:50 109,77 | 142,211 146,08 | 153,54 ;137,901 10,67 111,48 10,93 11,16 111,06
MEAN 75,49 | 105,53 ! 138,31 148,50 1 117,98 | 12,28 112,20} 11,59 { 11,14 [11,81
Significant . Interaction IN' *%¥ ' IN’ * -
L.S.D. P = 0,05 14,63 Y 1,18
P = 0,01 19,54 ‘ -
Table 7 : Interaction Table (ERC and ERF yields)
ERC YIELD (t/ha) o ERF _ YIERD (t/ha)
TREATHENTS LEVELS OF NITROGEN (kgh/ha) ¥ LEVELS OF NITROGEN (kgi/ha}
a 60 120 180 | ENWNTTo s [ 120 | te0 | VEN
10 - Control, no-stillage 6,42 | 10,91 | 14,82 | 16,33 {12,712 | 7,10 !12,46} 16,80 | 19,39 | 13,9
I1 - Stillage diluted 1:400 7,61 | 11,58 | 15,67 '} 15,70 |12,64 | 8,58 113,26} 18,27 | 19,19 | 14,82
I2 - Stillage diluted 1:200 9,20 |12,84 | 16,22 | 15,80 | 13,52 | 10,29 |14,54 | 19,05 | 19,86 | 15,96
I3 - Stillage diluted 1:100 16,49 }14,65 | 17,18 | 17,69 {15,080 | 11,90 | 15,83 | 20,56 | 21,16 | 17,61
34 < Stillage diluted 1:50 11,62 | 16,30 { 15,93 | 17,69 }15,19 | 14,27 {19,491} 19,10 | 20,70 | 18,39
MEEN 9,03 | 13,26 | 35,96 | 16,52 | 13,69 | 10,43 [ 15,34 18,75 | 20,06 | 16,14
Sicnificant Interaction INT* ! INY #oe A
LoSoDo P = 0,05 2'19 ‘ 2"0
P = 0,01 - 2,81
b ) i
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Teble 8 : Stalk count data

TREATHENTS

o STALK COUNTS/ha x 10
Main plots: 1R 2R 3R 4R - SR 6R MEAN
Io - Control, no stillage 135,3 140,5 - 144,0 150,8 153,1 153,9 " 146,3
I1 - Stillage diluted 1:400 130,6 137,3 142,7 146,9 - 452,1 155,9 144,4
12 - Stillage diluted 1:200 135,9 139,7 145,3 148,7 155,6 157,2 147,1
13 - Stillage diluted 1:100 134,9 142,64 145,4 149,6 158,5 159,2 148,3
I3 - stillage diluted 1:50 125,5 146,2 150, 1 152,5 157,3 157,7 148,2
Split-plots: _ - : !
N> - Control, no nitrogen 17,5 127,9 132,3 139,5 145,6 151,0 135,6
N1 - 60 kg N/ha 133,0 | 139,7 46,7 153,7 158,3 140,8 148,7
N2 - 120 kg N/ha 138,6 ~ | 147,9 151,2 ©153,3 . 158,4 158, 3 151,3
| N3 - 180 kg N/ha 140,6 149,5 151,6 152,2 158,9 157,8 151,8
1 EAN 132,4 141,2 145,5 149,7 155,3 157,0 146,9
Table 9 : Stalk length data
e TREATMENTS STALK _LENGTHS (m)
| Kain Plots: 1R 3R 4R SR | MEAN
1) - Cor:itrol, no stillage 2,78 2,30 2,33 2,06 2,40
1 I1 - Stillage diluted 1:400 2,66 2,35 2,42 2,20 2,43
IZ - Stillage diluted 1:200 2,80 2,40 2,47 2,26 2,54
I3 - Stillage diluted 1:100 2,67 2,32 2,41 2,13 2,47
I4 ~ Stillage diluted 1:50 2,60 2,54 2,70 2,32 - 2,62
Selit-plots: { ’
No - Control, no nitrogen 2,35 1,83 1,86 1,93 2,00
) N1 - 60-kg/N/ha 2,69 2,24 2,29 2,09 2,37
N2 --120 kg N/ha 2,92 2,70 2,79 2,482 2,78
”EAN o 2,70 2,}8 ’ 2‘“6 2,21 2’09
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Table 10 : Stalk lodcing % data

,‘ fREATMENTS{ LODGING %
Main plots:- 1R 2R JR 4R SR 6R MEAN
10 N 0. 0 0 0 0 2
I1 - 11 2 6 19 3 6 8
12 14 9 5 31 2 13 12
13 7 2 ) 29 3 17 10
14 3 1 11 59 16 42 22
Split-plots: :

" NO ~ 0 0 0 5 3 1 2
N1 J 0 0 11 1 6 4
N2 13 5 7 Ja 1 117 13
N3 21 3 | 13 | 60 | 15 {39 | 25
MEAN 9 2 5 27 5 15‘ 1

Table 11 Estimated Flowering % data
- TREATMENTS .ESTIMATED FLOWERING %

" Maln 1R | 2R | 3R | 4R | SR | 6R | MEAN

A 0 1 0 0| 54 9
0 0 0 0 0 56 9
1 0 0 0 0 60 10
1 0 0 0 0 59 10
1 4] 0 0 0 52 9
Split<plots: . -
NS““'”":"‘“ 1.1 o 0 0 0D | 40 7
N1 1 0 0 0 0 62 11
N2 0 0 0 0 0 65 11
N3 N 1 0 0 0 0 59 10
ACMEANT T 0! 0 0 0| 56 | 10
;'lgplp 12 Intetae;ion,Table;(Estimatedk% floweringl.

a0 mane o "y .

ESTIMATED FLOWERING-%

- e

1

4

- TREATMENTS , LEVELS OF NITROGEN (kgN/ha) -
0 60 +-120 } 180 } MEART
' e —— et e L =
I0 « Control, no stillaege 22,50} 42,50 | 72,50 | 80,00 | 54,38
It « Stillage diluted 11400 22,50 § 62,50 1 72,50 | 65,00 { 55,63
12 - Stillage diluted 11200 42,50 1 65,00 | 65,00 | 67,50 | 60,00
I3 « Stillage diluted 1:100 57,50 ] 62,50 | 72,50 | 45,00 ] 59,38
] 14 - stillage diluted 1:50 52,501 77,50 | 42,50 | 35,00 { 51,88
" WEAN 39,50 | 62,00 | 65,00 | 58,50 | 56,25
Significance N TN *%%
L.S.D. P = 0,05 25,02
P =0,00 34,76

e
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“Table 13 : Stillag data

NITROGEN

“STILLAGE | TOTAL | POTASSIUM

TREATMENTS RATOON MEAN 1 AppLIED | SOLIDS | AS K O | AS N*

, DILUTION (mm) (kg/ha) { (kg/ha) | (kg/ha)
I ' 1R 1:330 3,9 1 553 229 -
1:400 dilution 2R 1:370 1,6 1313 183 -
3R 1:384 1,9 1 553 212 -
4R 1:406 1,6 1 414 207 -
‘ 5R 1:336 3.1 1 747 250 | 49
6R 1:350 2,0 1 452 198 55
MEAN 1:363 2,4 T 505 213 52
12 1R 1:200 6,4 2 459 337 -
1:200 dilution 2R 11184 4,2 2 429 362 -
: 3R 1:195 3,7 3 140 418 -
4R 1:207 . 3,1 2 779 413 -
| 5R 1:179 6,3 3 31 491 | 102
' R |.1:177 4,0 2 611 370 | 107
. MEAN 1:190 4,6 2 788 407 1105
13 R 1:108 11,8 4 695 707 -
1:100 dilution - 2R 1:99 6,7 | 6938 | 709 -
| ' R 1:91 8,3 6 487 913 -
4R 1:98 6,5 | 5670 871 -
5R 1:90 12,5 6 492 997 | 230
6R 1:96 7,9 5 200 709 | 221
MEAN 1:97 9.0 5 580 818 .| 226
T ’ R 1:54 23,6 9 669 1457 ,
1:50 dilution 2R 1:59 12,5 9 555 1 366 -
3R 1:54 15,5 |12 561 1 744 -
4R 1:57 12,6 |11 265 1 660 -
SR ' p 13149 26,9 {13794 1 962 408
6R 1:51 16,46 |11 164 1 601 658
MEAN 1154 17,6 |11 335 | 1 632 433

* MEAN kg N/ha 3 SR + 6R v
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Table 14 : Foliar N% at 22 weeks
| LEVELS OF N(kgN/ha)
STILLAGE TREATMENT , MEAN
: E 5 0 60 {120 '| 180 £
I0 - Control, no stillage 2,15 | 2,14 12,17 1 2,15 12,15
I1 - 1:400 dilution 2,19 2,16 { 2,18 | 2,18 [2,18
12 - 1:200 dilution 2,19 | 2,19 | 2,17 | 2,18 12,18
I3 - 1:100 dilution 2,17 12,17 12,17 [ 2,18 |2,17
14 - 1:50 - dilution 2,18 12,19 | 2,17 | 2,17 |2,18
MEAN 2,17 12,17 12,17 12,17 2,17
Table 15 : Foliar K% at 22 weeks
| LEVELS OF N(kgN/ha). | MEAN
10 - Control, no stillage 0,96 | 0,96 0,97 { 1,00 0,97
It - 1:400 dilution 1,00 | 1,08 1,12 | 1,20 {1,10
12 - 1:200 dilution 1,11 1,41 ] 1,18 11,22 |1,15
I3.- 1:100 dilution 1,11 { 1,14 ] 1,13 11,26 |1,16
I6 - 1:50 dilution 1,24 1 1,264 1,32 11,37 11,30
MEAN 11,08 01,11 ] 1,14 | 1,21 ;1,14
Table 16 : Foliar: N% Dry Matter at 22 weeks i
TREATMENTS FOLIAR N% i
Main plots: . W | 2R i 3R | 4R | SR i 6R | MEAN
10 - Cohtrol, no stillage 2,04 1,5611,7112,04{2,00] 2,15 | 1,92
. 11 - Stillage diluted 1:400 1,96 1,59 1,70} 2,02 | 2,10 | 2,18 | 1,93
] 12 --Stillage diluted 1:200 2,001 1,59 1,67} 2,05|2,12{2,18 | 1,94
13 - Stillage diluted 1:100 1,95 1,541 1,68 | 2,03 | 2,15 | 2,17 | 1,92
14 - Stillage diluted 1:50 1,88 1,73} 1,68 2,12 2,09 2,18 [ 1,95
- Split-plots: ~ :

“ 1+ NO - Control, no nitrogen 1,821 1,421,471 2,041 2,07}2,17 | 1,83
N1 - 60 kg N/ha 1,921 1,511 1,59 { 2,04 { 2,09 { 2,17 | 1,89
N2 - 120 kg N/ha 2,03| 1,72| 1,83{ 2,06 2,10 2,17 {1,99
N3 - 180 kg N/ha 2,09| 1,751 1,87 2,09 2,11 2,17 | 2,01

. MEAN 1,97| 1,60 1,69 2,051 2,09 2,17 {1,93

~Table 17 : Foliapr K% Dry Matter

- TREATMENTS | FOLIAR K% P
Main plots: X 1R | 2R | 3R ! 4R | SR-| 6R |MEAN;
10 ~ Control, no stillage 1,13| 1,04} 0,92] 0,93 1,20{ 0,97 | 1,03 |
It - Stillage ¢iluted 1:400 1,16 1,14| 0,98 1,04 | 1,25 1,10 { 1,1
12 - Stillage diluted 1:200 1,201 1,27{ 1,02{ 1,06 | 1,23 { 1,15 {1,16
I3 - Stillage diluted 1:100 1,201 1,15 1,03{ 1,09 1,38 { 1,16 | 1,17
14 - Stillage c:\; uted 1:50 1,22] 1,09) 1,09 1,29} 1,43 11,30 |1,24

Split-plots: T _ T . :

4 NE - Control, no nitrogen 1,121 1,67} 0,95] 1,061,261 1,08 ;1,09
N1 - 60 kg N/ha 1,15{ 1,13] 0,99 1,04 1,29 | 1,11 {1,12
NZ -~ 120 kg N/ha 1.275 7,040 1,040 1,11] 1,33 11,14 14,16
N3 - 180 kg N/ha 1,25] 1,241 1,06 1,141 1,32 1,21 1,20 |

_MEAN | 1,080 1,147 1,07 1,08 1,301 1,16 ;1,74 }
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Jable 18 : Soil Analysis Data -

Soil sample depth 0-30cm

©

Y

COND.(microS/cm) i EXCHANGEABLE CATIONS
TREATMENTS ‘SAT. SAT. . pH (m.e.%
PASTE EXTRACT 'CaCl ,) K Ca | Wg Na | TOTAL
Main plots: : ‘ : i { ’
I8 - Conirol . 188 219 5,54 P 0,32 9,9 3,2 0,70 - 14,2
It - Stillage diluted 1:400 244 301 6,03 t 06,85 : 10,1 3,1 0,80 . 14,9
12 - Stillage diluted 1:200 234 329 5,72 i 0,83 7,7 3,0 1,19 + 12,7
I3 - Stillage diluted 1:100 301 443 5,57 1,26 - 8,5 3,6 1,18 : 14,5
14 - stillage diluted 1:50 393 542 6,16 1,64 8,6 3,6 G,90 | 14,7
| Sicnificance *xx *x * %% 1 ON.S N.S ** | N.S
L.¢.D. P = 0,05 5¢ 118 0,36 . 0,27 - - 0,29 -
? = C,01 76 155 - 0,38 - - 0,40 -
') S.E. single plot = 70 153 0,47 0,35 3,3 1,1 G,37 3,9
S.E. trectment mean 2 18 38 0,12 0,09 0.8 0,3 0,09 1,0
C.v.% 25,80 41,67 7,95 35,64 36,61 | 31,68 38,91 {27,30
Snlit-plots: .
NO -~ Control, no nitrogen 242 276 6,01 1,06 8,6 3,4 0,53 14,0
Nt - 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 c,89 8,9 3,3 0,95 14,1
N3 - 180 kg N/ha 284 400 5,78 0,96 | 8,9 3,8 0,96 | 14,2
Linear effect * *E R N.S. * N.S. N.S. N.S. | N.S.
Quadratic effect - * N.S. N.S. N.S. N.S. N.S. N.S.
L.5.0. P = 0,05 43 65 - 0,16 - - - =
L= D.0 ; o2 5 : 5 5 5,06 | 3,22
S.E. single plot 2 §7 102 0,45 0,24 3,01 g, & '
S.E. treatment mean 2 15 23 0,10 G,05 0,67 D,1 g,C1 ) 0.72
C.V.% 24,8 27,67 7,57 24,91 33,64 113,80 6,40 122,64

- SL -
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Table 19 : Soil Analysis Data

- Seil sample depth.)O-éO\Om

COND.(microS/cn)

EXCHANGEABLE CATIONS

S TREATMENTS SAT. SAT. '(c§¥§ , _ (m.e.%)
PASTE | EXTRACT 2’ 1 Ca . Mg . Na ' TOTAL
Main .plots:: _ , - : ? _ . i
IC - Control, no stillage 203 - .206 5,67 0,23 10,0 3,6 0,76 14,6
11 - Stillage .diluted 1:400 216 238 5,82 0,45 8,8 3,5 c,82; 13,6
12 - Stillage diluted 1:200 284 341 5,83 0,46 7,6 . 3,3 1,26} 12,6
I3 - Stillage ciluted 1:100 311 358 6,00 0,77 . 9,1 4,1 1,151 15,1
I &4 - Stillage diluted 1:50 390_ . 485 6,27 1,06 10,5 3,7 0,92 16,2
Significance * ¥ *% N.S * % # N.S. N.S. *%: N.S.
L.s.D. P = G,05 8¢ 125 - c,28 - - 0,25 -
P = 0,01 125 175 B} - 0,40 - - 0,35 -
S.E. single plot * 116 162 2,53 0,37 4,55 1,8 0,33 5,5
S.E£. treatment mean 2 - 29 41 .0.13 0,09 1,74 0,5 3,08 1,4
E.V.S 41,26 49,88 8,97 61,76 49,49 } 50,60 + 33,2138 gs
X . T

Split-plots: A
NO - Conmtrol, no nitrogen 264 366 5,87 0,64 8,8 3,6 0,96 14,0
N1 - 60 kg N/hs 274 328 5,99 0,67 16,2 3,5 1,01 15,3
N2 - 120 kg N/ha 286 302 5,97 0,52 9,4 3,7 0,98 14,6
N3 - 18C kg HN/ha 321 365 5,85 8,55 8,4 - 3,7 0128 13,7
Linear effect N.S. N.S. N.S. N.S. ‘N.S. N.S. N.S. N.S.
Quadratic effect N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
L-S.D. P = 0,05 -~ - - - - - - - -
: P = 0,01 ' - - - - - - - -

; S.E. single plot % 103 122 0,39 0,24) 3,17 C,63 0,08 3,5
S.E. treatment mean 2 23 27 c,09 0,05 0,71 0,14 0,02 0,8
C.V.% 36,65 37,64 6,63 41,10} 34,53 17,38 8,14 24,18

arlnteractions i - - - ~-JINteen - SRS ULARE B

- 91
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Jable 23 .: Soil Analysis Data ~ Soil sample depth 60-900n

COND.(microS/em | EXCHANGEABLE CATIONS - ;

TREATMENTS SAT. SAT. (CJ?X ) : : (a.e.%). _
PASTE EXTRACT 2 K i €Ca_ | Mg i Na ! TOIAL
Main plots: ' ' : A ’ ‘
10 - Control;, no stillage 206 198 5,68 0,19 9,5 3,7 0,72 14,1 |
11 - otillage diluted 1:4£08 249 266 6,08 g, 31 9,8 3,7 0,84 | 14,5 |
12 - Stillage diluted 1:200 234 279 5,76 6,31 7,6 3,6 1,25 12,6
I 3 - Stiljlage diluted 1:10Q - 325 331 6,02 0,52 10,7 4,6 1,13 17,0
14 - Stillage diluted 1:50 408 634 6,29 - 6,81} 10,9 3,8 0,97 16,5
Signiiicar.ce * ** - N.S. * N.S. N.S. ** N.S.
L.S.0. P = 0,05 - : B85 138 - 0,27 - - 0,27 -
P = 0,01 - 119 193 ' - .0,38 - - 0,37 -
S.E. single plot z - 110 179 0,68 -1 - 0,35 5,5 2,0 0,34 7,2 '
S.E. treatment plot 1 27 : 45 0,17 0,09 1,4 0,5 0,09 1,8 N
C.v.% 38,69 56,93 131.32 82.4% | 57,35 53.91 34,92 147,96 ~
Split-plots: ' = '
N3 - Control, no nitrogen - 280 297 5,52 0,40 2,6 3,8 0,99 14,8
N1 - 60 kg N/ha 295 344 6,04 0,48 9,5 3,8 1,02 14,8
N2 - 1208 kg N/ha 287 313 - 5,93 0,39 $,7 4,1 0,97 15,1
N3 - 180 kg N/ha : 275 381 5,96 0,45 9,8 3,9 3,97 15,1
Linear effect N.S. “N.S. N.S. “N.S. N.S. N.S. N.S. N.S. ”
Quadratic effect N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S.
L.5.0. P = 0,05 - I - - - - -t - - -
P = 0,01 - - . ’ - - : - - - -
S.E. single plot % g5 122 0,43 0,23 3,9 1,1 - 0,10 4,5
Y S.E. treatment mean = 21 27 0,10 0,05 2,5 1§ Bilvv 6,02 3 1,0
C.vV.% ~ 33,44 38,84 Y 7,29 54,46 | 40,645 129,02 10,0 30,12
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vT@Jfé .'21 t Soil Atalysis Data ~ Sail sanple depth 0-30om

CO\D(microS/qm) EXCHANGEABLE  CATIONS
TREATMENTS = pH
) Jat- ‘ Sato (c&l ) e
Paste | Extract 2 K Ca My ‘Na Total
0 P, 20 - 5,82 0,54 ¥,2 3,5 a,n 15,0
Control R - 180 219 5,86 0,39 8,8 3,2 - 0,42 12,8
No stillege R 28 08 5,61 0,33 8,9 3,8 0,61 13,6
' R 168 185 5,68 0,21 14,5 3,9 0,89 19,5
4R 242 316 5,81 0,23 9,8 32 | 0,48 13,7
SR 245 366 . 5% 1 0,39 8,5 3,4 0,63 12,9
R 188 219 5% | 0,32 . 9,9 3,2 0,0 14,2
P& | -1’ 00 | 48 |07 | -29 ! B6 «1,4 «5,3
It P 310 - 6,13 0,46 12,3 W 0,72 16,6
1:400 R - 220 X0 0,48 12,7 2,6 0,39 16,2
dilution R 2% - A0 0,40 12,8 3,4 0,76 17,6
R 4B 533 0,48 2,9 0,68 18,6
4R 39 30 0,45 2,9 0,64 17,0
R , 226 36 0,66 9,9 52 0,55 14,3
R 244 301 0,85 10,1 3,1 0,80 14,9
A «21,3 0,3 +84,8 -17,% 0,0 | 11, -10,2
1 2 , 275 - 0,55 9%, 53 0,57 13,9
1:20 - 210 s 0,58 3,1 0,41 13,4
dilution 175 203 0,46 3,5 0,5 13,3
243 33 0,61 2,5 9,72 15,2
: 247 289 0,49 2,8 0,51 13,7
\ 265 452 0,75. 3,2 0,68 13,1
. 234 329 0,83 3,0 1,19 . 12,7
, «14,9 +4,4 +30,9 -1 +108,8 -8,6
| et ——a
I3 260 - 0,7 3)5 0,59 13,6
110 210 295 0,75 3,6 0,49 13,0
dilution R 219 206 8 | 0,68 3,9 0,54 12,6
R 275 . 298 5,% 0,0 3,8 0,%” 16,2
4R 235 205 6,46 0,81 3,4 0,68 14,6
R 28 . 30 6,30 1,12 . 96 o,N 14,0
| R 01 W3 3,97 1,26 3,6 1,18 14,5
PR | 15,8 {+50,2 1,6 |+47,1 +2,9 - {+100,0 +6,6
14 - P - 310 - 6,59 0,45 3,5 0,66 16,6
130 1R . 235 338 6,13 0,7 2,7 0,5 14,3
ditution R 265 355 6,61 1,03 4,1 0,58 16,0
' R b 4s1 6,09 0,80 J.6 0,82 19,8
4R 29 -4 6,78 | 1,22 3,3 0,11 17,7
R ¢ 44 6,30 1,34 3,9 0,80 17,2
&R )93 S42 6,6 | 1,64 - 3,6 0,50 14,7
PR | 26,8 | +0,4 ~3,6 | +264,4: +2,9 | 436,64 + 11,4

Yot = 1R to
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. TJable 22 t S0il Analysis Data - Soil ‘smple depth 30-60am

- COND{microS/am) ~ EXCHANEABLE  CATIONS
TRAMNTS | RATON g5 ™ T gat. pH | (m.e.%)

: Paste | Extract | (CaClp) K Ca | Mg Na Total
I0 | P | 30 - 63 |02 | 156 40 |07 20,6
Control 1R 20 219 61 | 019 | 106 | 40 |04 15,3
Mo stillage | 2R M| 5,8 | 0,2 9,3 | 42 106 | 14,3
o R 178 189 5,97 | 0,0 | 16,2 |- 43 |10 1,7
4R 263 3% 5,85 | 0,16 | 1,8 3,7 |06 16,1
SR 261 307 619 |02 | 103 ]| 40 06 15,2
&R 203 206 56 1023 | 100 36 |07 1,6
| BP9 o0 ds %o |00 5,7 184
n P 335 - 6,52 | 0,23 18,9 4,2 0,78 24,1
1:400 1R 25 281 6. | 0,21 | 53| 38 |09 19,8
| dilution R 259 | 30 668 | 0,24 11166 | 3,9 |06 2,64
R 408 403 68 |02 | 61| 39 |o7m 2,0
(R 92 %1 63% | 02 | w8l 36 |06 19,3
SR 7 282 64 | 040 | 14| 37 0,65 16.2
6R 26 238 5682 | 0,45 88 | 35 |08 13,6
IP-GR | =355 | ~15,3 | ~10,7 | 495,71 | 53,4 | ~16,7 | 45,1 | 43,6
Z P 220 - 5,8 | 0,2 8,7 | 34 |08 13,1
1:20 R 220 20 630 | 015 | 120 32 |0 15,9
dilution R 180 214 6,0 | 0,30 99 | 37 | 072 14,6
3R 254 364 569 | 035 | 101 36 |07 14,6
4R 181 316 6% | 0% { 1081 32 |05 14,9
SR | 27 3%0 6,65 | 0,43 91| 36 |06 | 138
&R 28 3 5,83 | 0,46 7,6 1 33 | 1,% 12,6
‘ DP-ER | +29,1 | +17,6 0,2 [F09,1 | -12,6 | 2,9 |+61,5 3,8
S 70 - 579 | 0,28 | 1,7 | &3 | 0,92 17,2
13100 1R 230 3w |59% | 026 | 106 45 |06 16,0
diltion . R 195 155 s | 03 | 87| 47 |05 16,3
E RO 36 | 38 6,3% | 049 | 139 |.44 |08 19,6
R .28 20 | 65 | 04 | 108 41 | 06 16,0
R | 2% | 6% | 0,9 | 106 42 |07 16,3
R | 3 | .3 | 6w | 0,77 91 |. 41 | 1,15 15,1
‘ PR | +1,2 +17,5 +3,6 | +220,8 -22,2 4,7 +25,0 -12,2
1 P 306 - 632 | 0,19 | 11| 41 | 075 21,1
1:0 1R 30 30 66 | 0,26 | 1461 31 [ 04 18,4
diltion | X 297 2 | 666 | 052 | 18| 45 | 062 16,4
| £ S ) 451 62 | 053 | 1611{ 45 | 0,9 2,1
4R 293 21 | 6% | o | wel 36 |0 | 197
SR 326 .| 388 68 | 00 | 129] 39 | 0@ 18,5
b 6R %0 4485 b & 1 1,06+ 1061 57+ 00 -+ 62
SOP-6R | 27,5 | 42,6 0,8 [457,9 | 32| 98 [+27 -,2
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Table 23 : Soil Analysis Dota - Soil sarple depth 60-90m
/. .

| - COND(microS/cm) EXONEARLE  CATIONS
TREATMNTS|  RATON [ gzt Sat. pH (m.e.%)

' Peste | FExtract (°3C12) K Ca_ My Na | Total
10 P 3 ] - 6,28 0,0 | 16,3 4,9 0,87 22,3
Control - R 268 295 6,01 0,16 13,5 4,1 0,42 18,2
No etillage | 2R 210 | 238 6,13 | 0,2 10,5 | 4,8 0,65 | 16,2
Co R - 208 263 6,26 |'0,18 14,7 3,8 0,85 19,5
4R 296 337 6,08 0,13 12,6 | 4,4 0,% | .17,5

R 259 20 6,24 0,27 9,3 4,2 0,59 14,

6R 205 198 568 | 0,19 9,5 3,7 0,72 - | 14,1

PR [-37,9 | -32,9 -9,6 5,0 | 41,7 |-2,5 17,2 | -3%,8

I P 385 - 6,35 0,24 17,8 3,9 0,84 22,8
1:400 R 245 255 5,85 0,20 15,7 | 4,0 0,54 20,4
- { dilution. R 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 0,76 20,6

&R 3 | 309 6,38 0,2 | 15,7 3,8 0,64 20,4

58 n 312 6,3 0,35 12,1 4,1 0,62 ‘| 17,2

6/ 249 26 6,08 0,31 9,8 3,7 0,84 14,6

SOP-6R =353 | 4,3 4,3 | +9,2 | 4,9 | -5, 0,0 |-3%,0

12 P 25 - 15% | 0,2 9,6 | 43 0,91 15,0
1:200 1R 24 251 4,69 0,23 10,6 3,5 0,50 14,8
dilution R 201 19% 6,45 0,23 8,4 4,6 0,77 14,0
| R 43 249 5,77 0,22 | 9,7 3,2 0,80 13,9

W m | 27 6,39 0,99 { 11,0 3,5 0,60 15,3

58 299 | N 6,25 0,33 9,0 4,1 0,79 14,2

6R 2% | 29 5,76 0,31 7,4 3,6 1,25 12,6

faop-e’ | -7,9 [+11,2 3.4 | 34,8 | -22,9 | 16,3 | +3,4 | -16,0

I3 P 298 - | 62 0,21 13,3 | 4,7 | 0,8 19,1
13100 . R 259 29 5,84 0,21 12,9 4,8 0,66 18,6
dilution R b3 19% 6,15 0,27 11,1 5,2 0,62 17,2
R 366 2, V6% | 0,33 18,5 4,9 0,79 2,5

4R 237 20 .| 66 | 0,2 1,4 4,2 0,67 16,3

5R 3% | 362 6,50 0,61 1,6 | 4,3 0,73 17,2

6R 325 33 6,02 0,52 10,7 4,6 1,13 17,0

SOP-6R | 49,1 | 412,2 <3,5 |+167,6 | -19,5 [ -2, +34,5 | -11,0

{16 P 377 - 6,66 0,25 19,1 4,7 0,83 24,9
{1350 - 1R 305 8 6,51 0,23 15,3 3,7 0,49 19,7
dilution 2R 316 30 6,73 0,6 | 12,7 4,9 | 0,60 | 18,6
' | 3R 475 510 6,47 0,39 | 18,9 4,6 0,89 2,8
&R 36 32 6,87 0,49 16,1 3,9 0,72 21,2

SR %3 40l 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

150P-6R | 40,2 | +42,0 5,6 1 w26,0 | 42,9 [19,2 | 4169 | -33,7

. TDIRbL &
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7610/1  STILLAGE ~TRIAL - SIXTH RATOQN

 Table 24 : Smut‘wﬁips-‘/ha x 10-2

/

STILLAGE TREATMENTS LEVELS OF N(kg N/ha) | MEAN
: o 0 60 1120 | 180

10 - Control, no stillage 3,251 2,16 | 2,00 11,961 2,10
I1 - 11400 stillage dilution 1,88] 2.69] 2,65 | 2,03 | 2,31
12 - 11200 stillage dilutien 147 172 1,78 | 1,29 | 1,57
13 - 1:100 stillage dilution 1051 20171 1,321 1,67 ] 1,67
I4 - 1:50 stillage dilution 2,35] 1,82 1,13 | 1,28 | 1,66
HEAN x ~ ' 1,89 158 1,641 1,66

2,12




SOUTH ARICAN SUGAR INDUSTRY NG )

AGRONOMISTS' ASSOCIATION

Cat.No.: 1426 7610/1 STILLAGE TRIAL

Object: ‘ ~ 'l'o measure the long term ef[ech on the soil of irrigation

v
’ . ’ .
- Cd L
‘."’» o

This crop:

with distillery effluent at various dilutions and to determine
the nitrogenous fertiliser value of the applied effluent.

Seventh ratoon ' age: 11,7 months (23.6.88 to 15.6.89)

Fertilizer:

Location: - . Hippo Valley Estates, Section 9, Field I0B.
Variety/Spacing: ~NC0376 in I,5m rows.

.. (1) RNitrogen : see treaLments.

(2) Phosphate : IOUkF/ha P05 as SLHgLe superphosphate -
applied at 4 weeks

(3) Potash : 60kg/ha K90 as muriate of potash applied at
4 weeks.

"\,

' ’ ' A . . ’ . -
“freatments: (a) Whole pilot treatments were five rates of dilution of

distillery effluent (stillage):

T0:Control, no stillage
Il:Stillage diluted 1:400
I2:Stillage diluted 1:200

"I3:8tillage diluted 'I:100

, ‘I4:Stillage diluted 1:50
" (b) Split-plot treatments consisted of four nitrogen levels:

NO:Control, no nitrogen
NI:60 kg/ha N ‘

“N2:120 kg/ha N
N3: 180 kg/ha N R

" The nitrogen was applied as ammonium nitrate in two

. dressings, half at 4 weeks and half at 8 weeks.

1

. Rainfatl: = . ; 388, 0mm - . Irrigation: 1576,0mn
' RESHLTS .

(a) Yleid ddtd "fhe .cane yield, ERCZ cane,ERF% cane, ERC yield and ERF yield data
‘for the first to the seventh ratoon crops are shown in ‘Tables | to 5.
(i)" Stllld&c Ia tlie seventh ratoon, there were significant (P=0,05)
;lncreases 10 cane and ERF 'yield with increasing levels of applied stillage.
" Although trends were not significant, ERCZ cane aud LRF cane values were

depressed at higher levels of applxed stxllage
(ii) Nitrogen treatments: As' in previous crops, highly significant (P=0,01)

“quadrétle regponses Ln eane; BRC. and LRF yields wers obtulnsd ian the savanth
" .ratoon. ‘There were also significant (P=0,05) quadratic ERC% cane and

ERF% cane responses to nitrogen with values dropping as the level of applied

..nitrogen increased. |

(iii) Stillage dilution % ultrogen 1nteractlon (lables 6,7 and 8): Cane, ERC
and ERFEF yleld interactions were similar itn the fourth, filfth, sixth and seventh
ratoons. = For dpplled N levels of up to 60 kg/ha N there were increases in

" cane, ERC and [RF yields with. 1ncreasxng concentration of applied stillage

but _this trend was not maintained at rates of applied aitrogen exceeding

‘ 'f60 kg/ha N. For-all st111age treatments except the | in 50 stillage dilution,
" ttiere was a linear increase in cane, ERC and ERF yields with increasing levels

of applied nltrogen. “Significaant interactions were also obtained with ERCZ

"cane and ERFZ cane. data alchough at each Level of applied nitrogen, there was



(b)
(c)

(@)

(é)

-2 -

a general trend towards depressed quality with increasing stillage concentration.

At each stillage concentration, maximal levels of quality were obtained in the

60 or 120 kg/ha N treatment except for ERFZ cane, when Lhe maximum occurred in
the treatment receiving no nitrogen and 1:50 stillage dilution.
Stalk-data (Tables 8,9 and 10): In the sixth and seventh ratoons, stalk

-populations were slightly depressed in the absence of stillage and they

increased with increasing stillage concentration up to the 1:100 stillage
treatment. Stalk lengths and stalk diameters incrcased with both increasing
nitrogen applications and increasing stillage concentration., As in previous
ratoons, .high lodging % rates were generally associated with high nitrogen

and high stillage applications,

Flowering (fables 12,13 and 17): Flowering was not as prolific as in the sixth

ratoon. ‘there was a significant interaction. Thus,; at levels of zero aad

60 kg/ha N more flowering was recorded at higher stillage councentrations of
;100 and 1:50 than at lower councentrations while the opposite trend was
obtained at 180 kg/ha N. Higher flowering rates occurred in the plots
receiving 180 kg/ha N and either no stillage or low concentrations of stillage
of 1:400 or 1:200.° ‘

Stiliage-data:

(L) Total solids (Figure 1): Total solids ranged from 4,17% to |1,48% in the
seventh ratoon. , ’

(ii) Stillage JLfLédLLOnS The trial received 23 stillage irrigations out of

a total of 26 irrigations in the seventh ratoon. The mcan dilution rate, amount
of stillage, total solids and potassium applied in-all crops to date are shown

. in Table l4, ‘The mean annual application of potassium as Ky0 to date was 1,8

t/ha:in the highest stillage treatment, I4. The total nitrogen application in
the seventh LﬂLOOH was- 321 kg/ha N in the I4 treatment. ‘
Foliat-analysi Foliar samples were taken from the trial at 14,18, 22, 26

and 30 weeks aftez the sixth ratoon harvest. Folliar N aud follar K at 22

" weeks expressed as a percentage of dry matter are presented in Tables 15, 16, -

(f)

18 and 19.

(i) Foliar N%: Seventh ratoon foliar N valués.were all above the November

critical léva of 1,60%. The values ranged'from I, 7172 to 1,867,

>

. (ii) Foliar g Kz : Mean values for all treatments were below the critical level
of 1,10% tn the seventh ratoon. .

Svil-analysis: Analytical data from 9011 samples taken after harvest are shown

-in Tables 20 to-32,

(i) Soil- sampie depth 0 to 30 em: Very highiy significanL (P=0,01) increases
in IM ammonium acelate 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 and

. saturated extract conductivity over the period P to 7R. ‘'he magnitude of the
.gains increased with stillage concentration. Over .the same period losses
were recorded in-the:levels of total extractable CdLlonb analysed for

" (i.e. K+Ca+Mg+ila) - :

S (ii) s0iil sample depth 30 = 60-em: Data trends werc similar ko those obtained

o dnthe O - 30.em depth,
o (Lii) Soil sample- depLh 60 to"90-cem: . General trends were similar to those in
0 = 30 cm profile. o ) : :
© (iv) rotal and mineral N, organic matter:and-C.E:C.: To acertain whether the
observed decrease in total IM ammonium acetate extractable K, Na, Ca and Mg

in stillage treatments had been accompanied by an increase in the mineral
nitrogen in the NH,* form, analyses of the samples still available from recent

eratoons were done. . NHs+ N decreased over the period 4R Lo 7R in all stillage

- treatments. - Therefore the possibility of the decrease in extractable K, Na,

Ca and Mg havxn& been compensated ‘for by a corresponding increase in NH4+ N
did not occur. llowever, since only the extractable cations were determined
rather than the exchangeable levels, due to insufficient sample material,

- the actual trend on the exchange complex cannot be ascertained from these data.
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~In treatments receiving stillage, NOy~ N generally incrcasced from 4R to 7R
with the increments tending to be higher in the more coucentrated stillage -
treatments. Dcterminations of C.E.C., total nltrogen and organic matter, were
also done on the same samples. C.E.C. data were variable and no discerible
trends emerged Total soil nitrogen and organlc matter do not appear to be

. . lncreasing with incrcasing ratoons:

(g) Smut-infection levels: Smut roguing was conducted in the seveath ratoon at
9, 13, 17, 20, 23,729, 33 and 37 weeks after sixth ratoon harvest. Smut
whip data are presented in Table 33. ‘The beneficial cffcct of stillage in -
suppressing smut which was observed in some of the previous crops was not
evident in this crop.

DISCUSSION _

. Application of stillage significantly boosted cane and ERF yield in the seventh
ratoon but no significant increase was obtained in ERC yicld. In the absence
of applied N the highest stillage application rate I4 gave 93,43 t/ha while in
the absence of stillage the treatments receiving [20 kg/ha R gave 90,70 t/ha.
Thus in this crop, as in the sixth ratoon, the I4 treatment provided a benefit

. of about 120 kg/ha N.

Analytical data have shown that soil organic matter and total soil nitrogen have .
not built up over, the years. However, in the high stillage treatments of I3 and
I4, a build up in NO3~ ¥ and total mineral N (NHg4+ + NO3-) occured in the

0 to 30 c¢m and the 30 to 60 cm brofiles over the period 4R to 7R. 'This increase
in levels of mineral N available to the crop is probably responsible for the-
observed increasc. in positive cane yield responses to increasing levels of
applied stillage in the later ratoons. A

PYC TR IOR)

BM/May ' 90

1", cvdr
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;‘.5:"

rable’ I 1 Cans yield data-

R T N

oo TREALMENYS- - - <« - nne oo

.-~ ~CANE--YIELD--(t/ha)-

Hain plots: . : o
" 10 = Coulrol, 1o stillage
Stillage diluted 1:400
Slillage diluted [:200
stillage diluted 1:100

12 -
13 -
‘:/}. -

IR

2R

~’_3R~N

s_....aR‘-.~.

.SR .

- bR -1 -

$tirlage diluted-4:50---------

148,69
137,84
149,28
146,42

1131549

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

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

127,98

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

91,13

95,02
101,83
101,53

115;85-

97,02
108,73
117,21

129,04
1375 90-

. et G i <

SSignificapce - mmmm s e

NS,

LS

-~ N.S.-

A mm e W

L.S.D. P = 0,05

P = 0,00

12,59

11,96
6,77 oL

S.k. single plet %
treatment mean %

o e
S0

C.V.Z»~ B A :-:‘T:::::';tt.-‘.«:-..

26,37
6,59
- 18,46

16,75
4,19

13,54:

16,34
4,08

1-16546-

15,53
3,88
13516 -

Spl i._{:*pl.ots:

WO - Coatrol, mo nitrogen

Nl - 06U kg/ha N

N2 - 120 kg/ha N

N3 = 180 kg/ha No. oo

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

78,91
111,92
149,93

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

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

75,49
109,63
138,31
148, 50.

e e

Linear effect

LJSb,Oé

Qundrat.i.c. effect- - - o i i e ) - ;':1‘::.';. fora s ER L NS PRI X 3 .0 IR 151, O S -

L 5.D. p=0,05 8,78 | 11,27 10,021 6,80 | 6,55 -
= Bl e 1,72 | 15,05 |- 135381 --9,09-{- 8,73 - -
[T5.C. single plot % 13,78 | 17,69 | 15,73 | 10,67 | 10,27 -
‘S.E. trcarmeat mean * 3.08 3,006 3,52 2,39 | 2,30 -
CoU L . a2 9,651 14,20-] . 13,38.}. .8,67. - 40,16} -
IntetQEI}bns InN'* IN'* - PIN'¥w | OIN' ek -
e CoIntl= b 0 DRI D - -

Trial MEHIL - o m e e me e a e

- 142,84

123,71

£423,45-

1 147,27-

--'1]-.
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LRCZ cane data -

T@IILLACE TRIAL "= IR

to IR

- - TREATMENTS - ERCY CANE .
pai plows: o “{_J 2R 3R} 4R C5R ;‘61{ ] 7R ‘ MEAN
T <dontiol, ao stillage V2,67 102,77 143,14 113,05 | 13,60 | 2,03 | 12,57 12,89
Ti - Huillage diluted 1:400 12,62 1 1 81| 13,25 [ 13,08 | 13,30 ) 11,82 | 12,51 | 12,74
12 = Suillage diluted 1:200 - i2,6% 10,65 13,08 i2,85 13,25 1i,81 12,50 12,69
I3 - Ytiliage diluted 1:100 13,85 12,63 12,98 12,88 12,98 Vi, 724 1229 12,65
1% - stiilage diluted 1:50 .. 13,44 1 12,57 13,00 12,34 |.11,88- 1 11,0 11,24 12,22
it s L e fir mn i : e
;;:gn.’fic:.ar'ce .. r. S, j LS. f.S. * L Rl N.S. -
TREDCER LU S - 0,49 1,08 | ) , 7 z -~
2= 0,04 - s - - .- - - - -
5.5 single plots £ 1,20 V.95 U,064 0,64 1,40 U,%6 1,33 -
S.is. treatuent mean * 0.3 £,24 U,16 0,16 0,35 C,24 0,33 -
ST 4 ‘ 5,7¢ 7.02 4,914 4,97 10,79 .15 10,90 -
el Serlir i it e -5 = s Wb A oo S vtk e F === oot Srodsymmne egprasreny
Snlil plots: .
10— “oucrol, no ntfrogen 13.57 i3, 10 13,10 12,63 13,23 {2,438 12,18 12,88
Qi - culg/ha n 12,8% iZ2,90 13,42 13,08 13,40 12,26 12,42 12,81
f2 o~ i%0kg/ha i 12,42 12,57 13,04 12,76 13,17 1i,5¢% 12,30 12,55
i3 - ntialba 12,07 2,02 {12,801 112,87 12,20 ) ti,04 111,99 | 12,21
e o = ® —eama Ain i B e tean IR RO S e o
ravear effect A Drdedy X N.S. e ¥eve Nl N.S. -
Cuadratic effeci H.5. Moo e N.S. X2 Faob. 3 -
e era e et e - [ SR ‘- y ERRP .
oG0P o= U,Ub v .58 L, 38 0,33 U, 36 0,54 2.53 U, 35 -
o= (;,0)] G,77 1,50 - - 0,71 1,70 - -
ovi. siugie plot % 0,94 .54 0,52 u,57 0,84 6,83 9,55 -
5.%. rreatneut mean U 2 L, 13 0,12 0,13 0,19 0,18 U, 12 -
Co.4 ' 7,0% 4,67 3,99 4,44 6,49 7,00 4,53 -
Interactious It - - - - P s -
- - - - - - ‘ - . - -
rial mean 12,62 1 i2.69 | 13,09 [12,84 | 13,00 j“nr,al 12,22 | 12,04

PPN A S ]
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P N b

“Table

—

P

Bla
iy
i
I

)

—— St . S a

14 -

®

e

dn

3: ERC yield éata'~;f.'

e« e .

CTREATMENTS -

ERC' YIELD - (t/ha) -

3R

1

4R - SR | - OR

R -

MEAN

o sy § s e .

ek G s s B BB G B e ml

I{ V;L:E“J‘;S: - .
-~ gontro!, no stillage

~ Stitlage diluted 1:400
- ttillage diluted 1:200
-~ sgillage diluted 1:100

Crillage diluted

1:50 -

D IRRY

18,40
15,46
i 18,85
! 19,14

14,83
14,98
15,12
15,21

10,59

12,38

14786 K
12,54 | 12
{

15,19
5,31
16,02

17,49 | 13,57

13,28

1,52
13,03 | 15,00

13,99
14,06 |
14,79 |
15,15 4

15,59 -

A————, s — - -

Significance

.8,

¥l N.S. -

p o et o 8 o

L.G.T. £=0,05
=0, 01

P, -}-‘ - e
.. 1.8,
PRPE SN

b, 69 - $,22
= = 1,72

S.ir, Siugle plot £
g, treatment mean x

PI-2
C - ‘j ads

1,79 2,20 i,60 £, 5% 2,08 - |
0,45 0,55 0,40 AR v,52 -
S50 11,63 ) 13,93 ) 12,35 1,60 18,1 -

P e b

\ e et B SR T wm

Spilie plols:

My -
i -
HZ ~
B3 -

Contrul, no nitrogen
sy kgfta B

12¢ kg/ha N

16 kp/ha™d

p imer e v m e

Lingar effect
CQuadiuiic elfect

SV | UUUTPUNTRIING SRR SR SR

F=i, U5
e g0 ,U1
£, single

S treutment mean

ot ailea

y . Ly
C.¥.4
-

P Lary

ulesaclions

ORGP N S

Terad nean

15,35

15,77 { 12,96 | 13,59

15,47 SN 9,22 Yy, 36 7,99 ¢,03 8,27 y,90
18, 34 $i. 47 14,57 15,43 12,26 13,205 01,27 14,23
16,60 | 08,82 i8,59 18,38 { 15,53 P30 b 12,53 17,06
v | 70 | 18,00 | 19,93 | 16,07 | sa 52 13,86 | 17,07
! TR N WYY Yelevs Yededy Nl LT , Yeest -
Pl Pk Weirde Fedede F*KkT N ' Fedeve -

e s - .. - - -
RS (49 1,31 0,80 U,93 CLEE G 0,37 -
L ozera d weod ars d 07 ) 1,26 4 130 0,50 -
255 .35 2,06 1,26 | " T,46 7 T,n4 70,59 -
.51 3.52 0,46 u,28 0,33 Gos4 00 U,I13 -
hoz | is,a8f 13,630 07,99 | 11,25 [z | 5,00 -
T TR - | IN" o IN' vevr EE‘* qu'*** -

-} e e . - 31“"'*
i

PR -
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R to 78 .

veble 4 ff"ERFZ;Wééné ‘data )
T '1'REA'1'NENTS o . - ERF% - -CANE - - - ‘ -
S o e IR 2R 3R} T 4R SR 6R " 7R 771 MEAN
Main plots: . " _ B
10 = Coutrol, no stillage 14,58 14, X 14,35 14,23 15,12 14,42 13,67 14,37
II - Stillage diluted 1:400 14,77 14,38 14,42 14,20 15,09 13,73 13,67 14,32
I2 = Stillage diluted 1:200 14,98 14,16 14,30 14,08 15,03 i3,78 13,64 14,28
I3 - Stillage diluted '1:100 15,04 14,16 |.14,14 14,11 14,80 13,68 13,54 14,21
14 = Stillage diluted- 1:50- ----- - 1512 13,9 | 14,27} 13,64 14530~ 13,37 -1-12;76~-}13,91 %
Significance- -~ --~- ~ oo coo W8, | ONGS. [ oELSL e % R -
L.$.0. P=0,05 ‘ - - - | 0,60 | 0,49~} 0,57 - -
_P;.O,Ol,».‘kA_A»........‘ ........ . — - - R e - - - —
S.E. single plot .- 0,77 | 0,06 | 0,89 0,51 0,63 } 0,73 1,12 ~
S.k. treatment mean * 0,19 0.16 0,22 0,13 0,16 0,18 0,28 -
C.M 7 -+ s otrreootiiiinvaios 5,!5 4,63 6,25: 3,66:.1.4,25. 5,33 8,33: -

e
$plit plots:

NO - Control, no njtrogen
Nl - 60 kg/ha N

14,00
14707

M2 - 120kg/ha N 14,63 14,22 14,37 14,10 15,07 13,59 13,53 14,22
N3 - 180 kg/ha-N - - 14,77 JI&,UI 14,29 } 14,18 14,78--1 13,52 13,37 - t14,13
Linear effect - H.S. N.S. * N.S. o N.S -
Quadtatic effect - -- -~ - H.S. N.S. v ‘ A N ~
L 5.D. 20,05 0,53 - 0,34 0,31 0,35 0,86 0,31 -
P=0,01 - - e ~ - ] 0,40 -] -0542--]- 0346 1,15 .
$.E. siengle plot % 0,83 0,40 0,48 0,49 0,55 0,060 0,49 -
$.E. treatmeat meanm % . | VIR G, 69 o, tE o, b, 12 G4 U, 1 -
c.v.% S 5,60 2,80 3,33--1-3,54--} 3,67 438 - -3,66- -
Intevacttons ... .. ... ... z . = - - S - 3InN'’ '_'f -
~¢.al Mean e 16,90 {14,172 14,30 [16,05.. 114,87, |i3,80. §. 13,46 .} 14,22 §




© 7610/ 1 S‘I'ILLAGET"'I'RIAL e- 4R to- 7R
" rable 5 : ERF"‘yie'id“da'ta s )
'liREA"'If‘EN'l'S',.'» . o i e---BRE..YIELD --(t/ha) - — -
= cow-s-b- o qR ) 2R-p--3R- ) - 4R |- SR--f 6R IR -1 - NEAN
Mal ia -piots : , . ) ;
16 = Goatrol, no stillage 21,63 | 17,31 [ 16,28 |16 26 |1z : ' 3
. ) . L 3 '.3 89 v
| Il —-‘Stfliage »dJ..luted 1:400™ 20,29 116,31: {16, 37 16,53 ]4:38" :Z’gg :g’;g :2’7.2
I? - Stfliage diluted 1:200 22,30 17,46 16,62 16,83 15,25 15’96 13,06 16’93
I3 - St%ilage diluted I: IO()A' 22,09 17,71 l6,624' 17,59 15,04 !7’61 13,2l i
T4 - Stillage-diluted 1:50- - 19:57 | 48566 | 18,24 19,37 |16151 -} 18,39 | 13061 1702
Significance: .8, f.8S. CNLSy o e e e - -
orens - . _ S T T T,
L.S.D. P=0,05 - - - 705 5% -5 —3 _
P=U,O'<- - - - = 2’7/ 3
e s 8. 7 T e . B e s T 3 24 o} o= -
$.E. single plot # - 4,33 2,34 2,28 2,66
- ’ ? ] 2 ' 2 1°
S'h.vtreatmen_t mean * 1,08 0,59 0:57 066 0:52 (2);(5); (Z’,gé -
';‘;*(:“-:‘{;':/‘;:r i cercuurronriniznt2i 20,39 '3,4()-: 243,54 1.5,36::-114,39: | 12,85: . ’]8:36:_: e
.SleL plots .
4o - Control, no aitrogen 16,90 1 11,16 | 9,92.| 10,20 | 8,91 | 10,43 | 9,06 |10
ni - ogkg/na N 21,41 115,94 1 15,71 | 16,76 13,81 Peb ol Bl ,5,317
N2 - 120 kg/ha (:J _ 23,171 21,30 20,50 | 20,31 17,82 I8:75 13,80 |9’38
| M3 - 180 kg/ha B _ ;%23"*6 | 21,57 |-21,17--21,98--119,52--| 20,06 |- 15,47 -] 20,46
Lj.“et'.ll'.' effect bk N ek CYeYeve . To e e R - ”-.' -
Qua(lrat ic effect-- - - - L Wk Cveded vl SN - o -
e e et onems S P vies s eeve . -
L.8.D. pfo,g? - 1,53 | . 1,54 1,43 | 0,85 | 0,96 | 0,9% | 0,41 -
wﬁ_“m’“f:’_’ : - 2,05 | 2,05 | cae0 | aL1a | 1280 1,26 | L0.54 -
S F. single plots * 2,451 17040 2,24 1,34 == — —
- ’ > !,
:;..;.ctreatmept r??an,i 0,54 ():54 0,50 0:30 0 52 é>j§ 8,(,)2 =
| C.V.% . e 11,34 13,80 |~ 13,32 |- 7,73--110;02" 9:31, -~53'02»-1.-~-:
Interactions IN'/".‘ IN' l}'\‘. ~ IN'*** ing_:% IN"’"** IN':‘*"f
: ' - -~ ) - -~ . e e e - - - - - IN"”‘“*“""“ -
rrial mean - - o--- - - - - 2|,2zf‘-- 17,49 | 16,83. {.17,31..115,02.4.16,14.1-12,69..{ 16;67-

I




76!0/1 SLILLAGE lRIAL .':EVEN'IHQAIOON
'fable‘6 Interactxon iable (cane- yxeid and E:RC/ cane)

s-cnecccc CANE YIELD (&/ha)- vt cfiicaiesne ERCX " "CANE - "~~~ -~ "
S - -LEVELS -OF NITROGEN (kg/ha N) - meay {1 LEVELS - OF- NITROGEN- (kg/ha N)
" LREATMENTS » MEAN
| . = o0 - 60 | 120 180 0|60 F20 -f 4180}~ oo
10 - Control, no stillage 41,86 | 75, 90,70 | 106,65 | 78,54\ 12,35 [ 12,96 | 12,37 | 12,60 | 12,57
I1,< Stillage diluted :400 60,30 | 84,07 | 103,31 1125,66 | 93,34(| 12,34 {12,062 }12,85 | 12,25 | 12,51
12 - Stillage diluted l:zuo 67,60 | 85,95 | 105,97 | 123,05 95,64| 12,37 [ 12,62 | 12,70 | 12,31}12,50
I3 - Stilluge diluted I:100 79,288 | 98,58 | 104,067 107,55 97,528t 12,21 412,76 } 11,90 | 12,28 } 12,29
I4.~ Stillage diluted- J 50 - 93,231 113,78 | 106,26 } 116,92} 107,60l -14,62- 111,15 | 11,68} 10,51} 11, 24.
oo T .- ~o- |- 68585-1 94,51 | 102,18 | 115,97 | ~94,53|] - 12,18-112,42 | 12,30-} 11,99 12, 22-
_“Sigﬂifi(;‘"l‘llt Tuteraction N SSIRTEEELLOINS ' e TN UL L T
L.S.b. P = 0,05 S s 76,32 0,79
R R, A 543 - R R R e R s
Table 7°: Interaction Table’ (ERFZ cane snd” ERF yield)
T o Loie-..... . ERFZ CANE. - - ERC YIELD -(t/ha) -
R - LE¥ELS OF NIL’OGI” (kg/ha N) LEVELS. OF NITROGEN (kg/ha. N)
TREATMENTS ; e e MEAN —— -y MEAN
. B G- -t 60 120 180- |- - - |60 120 |- 180 | -~ -
”’77- Control, no stillage 13,26 | 13,99 | 13,56 | 13,85] 13,67 5,11 ] 9,75| 11,25 | 13,44 | 9,89
I1 - Stillage diluted 1:400 13,33 13,76 | 14,02 | 13,58 ) 13,67 7,46 110,61] 13,27 | 15,30 | 11,66
"I2 - Stillage diluted 1:200 1338 | 13,75 | 13,79 | 13,63 | i13.64]l 8,37 | 10,84 ] 13.45 | 15,16 | 11,95
I3 - Stillage diluted 1:100 13,33 | 13,97 | 13,20 | 13,64 13,54 9,68 |12,53| 12,48 | 13,21 11,97
Ta - Stiilage diluted 1:50----- |- 13,88-| 12,73 | 13,06 | 42,16 L 12,70]l - 10,72- 112,64 12,201 12,20 | 11,94
Mean -1 -13528- |- 13,64 13 53 113,37] - 13,464 -8,27-]11,27] 12,53 | 13,86 ) 14,48}
-Significaut Tateraction- - SRR Ibi'-"" dogrerse o
L.5.D. P = 0,05 0,70 0,83
},._,....._.‘ . - - - w.-- - ~ . P,




7610/ 1° - STILLAGE™ " TRIAL™~= = SEVENIH RATCON

- ‘table 81:'Intefaction“Tabie4(ERF'yiqul

_ L ~ ----- ERF - YIELD - (t/ha) -
 REATMENTS * LEVELS ‘OF NITROGEN (kg/ha N)
e e e e e L 0- - 60 -~1- 120--1--4180--] - MCAN
I0 - Control, no stillage 5,50 | 10,53 | 12,33 | 14,78 | 10,78
Il - Stillage diluted 1:400 8,06 | 11,58 | 14,49 | 16,98 | 12,78
12 - Stillage diluted 1:200 9,05 | 11,81 | 14,601 | 16,77 . 13,06
13 - Stillage diluted 1:100 10,57 | 13,76 | 13,86 | 14,671 13,21
14 - Stillage diluted. 1:50. . ... 12,00 | 14,64 - 13,72 {14,171 13,61
T HEAR. U TG Ge [ 12,62, 1 13,80 17 15,47 6y
‘ Significant,Interaction\.h.u. CIN'R O IN'Ye
Rt L=y %y ° l . —
. X 4 N
L.$.D.-P = 0,05 0,91 '
CP.=-0,00 . . 1,20 ...

..0,..
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761071 STILLAGE ~IRIAL .

rable 9 : Stalk count data IR to 7R

e3

o . TREATMENTS - sm-ce-eni|o oo oo ... STALR. COUNIS/ha-x-10=7 ... ......l.........
Main plots:: . . IR | 2R -} 3R--f- 4R--|] -5R-{ BR--f- 7R MEAN -
10 : Coutrol, no stillage - o 135,3 ) 140,5 | 144,0 | 150,8 | 153, 1 : '

o ' " 3 ,55,9
11 : Stillage diluted 1:600 - 103,6 | 137,3 | 42,7 | 146,9 | 1521 | 156,9 13576 | 14670
12 & Stillage dilited 1:200 : 0359 | i39.7 | 145.3 | 148.7 | i55.6 | i57.2 | 157.4 | 148.5
13 : Stillage:diluted [:100 1369 | 1424 | 145.4 | 149.6 " 158,5 | 159.2 [ 157.6-| 149.7
14 : stillage diluted 1i50-.< .-~ |- 125,5 } 146,2 } 150,1 | 452,5.| 157,3 57,7 1 1572 Y. 149.5

e . B LR N ) : y&e- - 14 F450:

Split plots: - T : . . , - _
NO T Control, no nitrogen b 17,5 127 .9 1323 139 5 145 6" . N
! on! 4 ! _ 17, 27, , , , 151,0 } 157,3
K1 G 60 kg/la B . 133,0 | 139,71 146,7 | 153,7 | 158,3 | 160,8 | 161,7 :;3’2
‘N2 : 120 kg/haN 138,6 | 147,9 [ 151,2 | 153.3 | 158.4 | 158.3 | 155.5 | i51.9
. 3 bl b) b

-N3 ,80 l:g/ha L 140,6 149,5 151,6-})-152,2- 158, 9 157,8 {- 15155 |- 151, 7-

e T o 132,41, 2 145,51 149,71 155,31 157,01 156,5- - 148, 2

9

P e

7610/1_. SIILLAGE YRIAL
table’ 10 : Stalk length data 1R to' 7R

e N N i

H

i LREATMENTS - " """ " e - STALK - LENGTHS (m) e

~Main plots: IR 2R ) 3R AR SR 6R | 7RI MEAN
10 - Control, no stillage : 2,78 -} 2,44 2. 30 | 2.33 2 06 ,

. . - ’ 4 > b 3 , 2’46 0y

Il - Stillage diluted 1:400 2,66 2,35 2,35 2,42 2.20 259 ;’82 ;»jé

12 - Stillage diluted 1:200 2,80 2,564 2,40 2.47 2’26 2’76 2’16 ‘ 2,48

I3 ~ Stillage diluted I:100 2,67 2,44 2,32 2,41 2:!3 2382 2’15 2’42

. I4 ~ Stillage diluted-4:50.- .. ... --2,60 2,48 2,54.0.:2,70.}..2,32. .| 3,05 .| .2,28. .|.2,57

S

- split plots: | | .
NO - Control, no nitrogen 2,35 .89 i 831 186 [ 93 - . '
r, - ’ 4 ) '>7~’ ' 6
NI - 60 kg/ha N o 2,69 | 2,29 2,24 | 2,29 | 2,09 | 2,64 2,04 z’§3
N2 - 120 kg/ha N 2092 1 2,82 ) 2ir0 ) 2079 | 242 | 305 | 2.8 | 2,70
. -2 >

N3~ 180 kg/ba B - - o b 2,84 | 2,80 102,75 |- 25937 2,39 ] 3,100 ) 2,47 12,76

MEAN B I AR 2,45 )..2,38.}..2,46. 1. 2,20} 2,74..0.2,10. ] .2,43.




7610/1_ SIILLAGE IRIAL ~-°
rable |1 : Stalk diaméter data {R to 7R -
TREATMENTS .. . . ... .. ... ....STALK. .DIAMETERS (ecm) . .~ ... .. .

R .. B BN TS I .. I B e . . ]
Main plots: _ .__miiﬁhj,ﬁ‘iﬁ : 3R 4R SR ‘6R 7R - MEAN -
10 < Control, no stillage 2,32 2,29 2,26 2,23 2,02°{ 1,93 1,93 2,14
Il - Stillage diluted 1:400 2,39 2,30 2,28 2,30 2,02 1,99 1,98 2,18
12 - Stillage diluted 1:200° 2,36 | 2,30 2,26 | 2,22 2,01 2,00 1,96 2,16
I3 ~ Stillage diluted. 1:100 2,35 2,27 2,27 1 2,28 2,03 2,03 2,01 2,18
I4 ~ stillage diluted 1:50- - . 2,37 2,29 2,33 .2,32.}.2,08. 2,10 2,06. 2,22
Split plots: . .
N0 - Coatroi, no nitrogea 2,36 2,2? 2,18 2,14 1,98 1,89 1,91 2,10
NI ~ 60 kg/ha N 2,35, 2,28 2,26 2,26 1,98 1,87 1,92 2,15
N2 - 120 kg/ha N . 2,35 2,31 | 2,32 | 2,32 2,05 2,09 2,04 2,21
N3 ~ 180 kg/ha-No.- oo 2,36 2,30 | -2,36..0 2,361 .2,14.1 2,10 {.2,08 | 2,24
MEAN 2,36 2,29 2,28 2,271 -2,03 |- 2,01 -1,99..4.2,18.

-2l

YN



761071 SI'ILLAGE TRIAL

Table 12 :-Stalk lodging% data " IR to-7R

- 13 -

R ..

- - “PREATMENTS

-- -~ - LODGING-%- -

Main plots: AR 2R 3R 4R ) SR 6R 7R " | MEAN
10 I 0 0 0 ) 0 2 2
Il I 2 6 19 3 6 8 8
12 14 5 5 31 2 13 9 ]
I3 7 2 3 29 3 17 5 9

T4 34 - 1590 16 42 33 1-24..
Split plots: '

*NO 0 0 0 - 5 3 | ! |
NI 3 -0 0 M | 6 10 4
N2 13 5 -7 34 / 17 13 ] 13

. N3.. . 21 3 b3 e s L 39 0 22 {254

Table 13 : Estimated flowering % data IR to 7R
>
- - - TREATMENTS - - ESTIMATED- - FLOWERING 7
) SO N PO
_ IR-| 2R --"-3R - {- 4R {- 5R o6R 7R - -MEAN
Main'g£3£é:
10 | [ 0 0 0 0 | 54 | 14 10

Il 0 0 0 ) 0 't 56 25 12
12 | 0 0 L 60 17 N
13 , I 0 0 0 0. 59 I6 I

14 - 0.0.000.400.0..1.-0. 52. 12. 9..
Split plots:, '

N [ o. {0 0 0 40 l 6
Ni | 0 0 0 0 62 8 10
N2 0 0 0 0 0 65 19 12

. N3 . | 1..0...1-0..1..0--}{- 0. 69 | 39.4.-16.-

- -MEAN 'R 0 -0 - 9--1--0 59 i7- 14 -
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7610/1 - STILLAGE TRIAL =~ IR to 7R -

" fable 14 :

FTONE S

v

.....

_ , MEAN STILLAGE |  TOTAL | POTASSIUM | NTTROGEN
TREATMENTS - RATOON | priyrion | APPLIED | SOLIDS AS K20 AS N
T N U B (mm).--{ {kg/ha) (kg/ha)--{-(kg/ha)-

Ii

1:400 dilution. - IR 1:330 3,9 | 553 %229 -

: 2R 1:370 1,6 I 313 183 -
3R . 11384 1,9 I 553 212 -
4R 1:406 1,6 I 414 207 -
5R. 1:336 3,1 | 747 250" 49
6R . 1:350 - 2,0 | 452 198 55
7R 1:213. 'S,7 3 500 452.. .} ....58.
MEAN } .- 1:341. - 22,8 1790 | 247 -54- -

I2 c .

1:200 dilution IR 11200 A 2 459 387 -
2R 11184, 4,2 2 429 362 -
3R 1:195 3,7 3140 418 -
4R 1:207 3,1 2779 413 -
5R 1:179 6,3 3 301 491 102
OR r:177 4,0 2 611 370 Y
TR o[- 1:439- 9,0 |-6-062 | 769 - 96 -

- ) MEAN | -~ 1:183- - ---5,2 -] -3 256 459 |- --102-

13 o

1:100 dilution - IR 1:108 1,8 | 4 695 707 -

' 2R 1:99 6,7 4 938 709 - -
3R [:99 8,3 6 487 Y13 -
4R 1:98 6,5 5 670 871 -
5R 1:90 12,5 6 492 997 230
6R 1:96 7,9 5 200 709 221
TR b AiBGe e 153 ) A 113 12392 - {---~170-

N S S, ' MEAN - 1:95 -1~ -9,9--]--6 37;‘4“ .go() *20;'——

14 ‘ |
- 1:50 dilution IR 1:54 23,6 9 609 I 457 -
o IR 1:59 12,5 9 555 I 366 -
. 3R I:54 15,5 12 561 I 744 -
: 4R 1:57 12,6 Il 265 | 660 .-
) 5R 1:49 24,9 13 794 | 962 408
6R 1:51 16,4 | 11 104 | 601 458
R b deSto <o {2 26,9..).22.038 2.629. 1. .-.321.
sann 1 MEAN |- 4154 --1---18;9 -] -12-864 1 774~} ---396-
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7610/1 “ STILLACE [RIAL' -  SCVENTH RATOON
lable 15 1 Foliar NZ dry matter at’ 22 weeks

TR S e

| SUILLAGE 1RLA1MEN1$ - LEVELS OF N(ké/?a) MEAN
S o 0 T eu a0 180 o

A0 - Coutrol, no stillage’ 1,71 1,74 l,72 ! 76 b, 73

I|] ~ Stillage diluted 1:400 . 1,80 | 1,80 % 1,77} 1,77} 1,78

12 - Stillage diluted 1:200 76 |7 | s | 9] 177

I3 -~ Stillage diluted 1:100 1,78 | 1,81 | 1,791 1,81] 1,80

~14-=-Stillage diluted 1:50- 1382 | 1,82 | 1,86 | 1,83 1,83
- “MEAN- - Co e 577 1579 _.,78 1 L79f st

Table 16 FOlld) K7 dry matter at 22 weeks

R S

A ONCIAIAN e Y | b B A RO A d

4 . -LEVELS OF (kg/hd)
STILLAGE 'TREATMENTS : aemsmia s e g MEAN
I0 ~ Control, no stillage . 0,90 [ 0,89 ] 0,851 0,81{ 0,86
Il - Stillage diluted 1:400 0,96 | 0,97 1,041 1,06} 1,00
I2 - Stillage diluted 1:200 0,68 | 0,99 | 1,031 1,04] 0,93
I3 - Stillage diluted 1:100 0,96 | 0,93 | 1,00 I,OO 0,97
. 14.-.8tillage diluted {:50- ... ... 1,06 1-0,96.] 0,97 0,981 -0,99.
CMEAR- - - 10,91 [0;95 o 9 97 0,95
. | .—J e
Tabie 17-: Iateraction vable Estimated: , Flowering
, h . - ESTIMATED 17 TERING - % - - o
CREATHENTS o LEbvELS O¢ “(ke(hd) 5
TN . o oc Loeohooi20 | 180 MEAN
10 - Control, no stillage 0,00 | 0,00 5,0050,00} 13,75
Il - Stillage diluted 1:400 0,00 |17,50 | 37,50 | 45,00 | 25,00
I2 - Stillage diluted 1:200 1 0,00 | 2,50 {13,751} 50,00 16,56
I3 - Stillage diluted 13100 3,75 | 5,00 | 30,00 | 25,00 15,94
~I4---Stillage diluted J:50- -~~~ -2;50- 112,50 | 8,75 22,50} 11,56
i ' - - MEAN- - - L .|,257’5 9?00 38,50 16,56
.,,Signifj_cancle, S """"‘leh‘"‘ .
JoaLe8uDe-Po= 0,05 - o e 19,98




7610/1 STILLAGE IRIAL

crable 18 ; Loli

S B2 10 2 ok Vs e tmr Am  hmda s

- 16 -

ar N Dry Matter at 22

weeks

TREATMENTS | - oo - FOLIAR N% T
Main plots: IR 2R -} 3R 4R | 5R ol 7R -|MEAN
-, oo - at s ——— i . o
10 2,06 1 1,56 | 1,71 2,04 | 2,00 2,15)1,76 | 1,89
I 1,961 1,59 L 1,70 12,03 2,00 2,08 1,77 ] 1,90
12 2,001 1,59 | 1,67 | 2,05 [ 2,12 [ 2,16 ] 1,79 | 1,91
I3 1,95 1,56 | 1,68 [ 2,03 12,152,172} 1,81{1,90
14 1,88 1,73.1 1,68 | 2,121 2,09 | 2,181 1,83 1,93
Split plots: T
NO 1,821 1,42 1,47 12,06 12,02 2,171,771 1,82
NI 1,920 1,50 | 1,59 | 2,04 | 2,09 12,17 ]1,79] 1,87
N2 2,03 1,720 1,830 2,06 {2,100 2,170 1,78 1,96
N3. . 2,09 | 4,750 1,87.L 2,09 [ 2,00 [ 2,07 0 1,790 1,98..
- MEAN - 1,971 45601 1569-F 2505-F 2,09 12,17 | 1,79-] 1,91
Table 19 : Qpliﬁ;'KZ Dry Hatter at 22-weeks
TREATHENTS * FOLIAR K%'
Main plots: T IR [ 2R [ 3R | 4R[SR | 6k [ 7R | MEAN
10 1,030 1,06 lo,9210,93]1,20]0,87]0,81(1,00
Il 06 ] 1,06 (0,98 1,04 ] 1,25 00,10 1,06 1,10
12 1,20 1,27 1 0,02) 1g06 | 230 0,05 ] 1,061, 14
13 1,200 0,05 0,03 1,090 1,381 1,160 1,00 1,14
14 1,22| 1,09 [ 4,09 | 1,29+ 1,43 (4,20 | 0,98} 1,20
Split plots:
NO 12| 1,07 40,95 1,06 | 1,20 | 1,081 0,91 1,06
NI L0s o, 13 00,990 1,06 | 1,290 1,00 0,95 1,09
N2 - L2t e 06l | nss e fo,e8] 1,14
N3 1,250 1,241 1,060 1,04 ] 1,320 1,210 0,97, 1,172
mean - . | 8] e orlnoslso | e o972
A, e beiw ne o cieeh e e A e Se——————— e




. 7610/ 1

) SEQ‘)TH " RATOON

STILLAGE "~TRIAL ™~
Table 20: "Soil" "Analysis” "Data =~ Soil sample depth 0-30 cm |
TREATMENTS COND. (mLCLob/cm) pH EXCHANGEABLC CAlIONs
B SAT. T TTERT. (0,00M} - -nor (me/)
oo e b SPASTE | EXTRACTY CaCl )T K - Ca | Mg | - Na -] TOTAL
T P C :
iy plots: | | o |
10 ~ Control, no stillage 234 371 L;: 5,78 0,32 9,1 3,5 0,40 | 12,4
It = stillage diluted 1:400 274 ¢ 395 7} 6,16 0,96 9,4 3,6 0,49 | 13,8
12 - gtillage diluted 1:200 G344 b 658 -1 5,95 1,32 7,5 3,6 0,32 12,7
13 - Stillage diluted 1:100 435 919 ; 5,92 1,91 7,0 4,2 0,29 13,4
" 14 - Stitlage diluted-1:50- ... - ... 529 I8 ¢ 6,22 -2,07-1-.7,8- 4,0 0,32, 4. 14,3 .
‘Significance - oo R R 5 fon.s “N. S N.S. N8+ |- N.Ss:- -
T L.5.D. P = 0,05 98, | 244 - 0,52 - - - -
p = 0,0I ....... IJS 341 - 0’22 - . - - -
S5.E. single plot 127 316 0,57 0,67 3,6 | 0,9 0,22 | 4,4
S.E. Lreatment mean = 32 79 0514 - 0417 0,9 0,2 0,06 1,1
U4 : 35,05 51,74 9,54..1.50,90.143,52 .|22,94 61,44 {32,76..
Spl{(—pluki
N0 - Control, no nitrogen 345 564 6,31 1,48 7,9 3,8 . 0,34 13,5
NI - 6U kg/ha N 355 617 6,07 1,27 8,1 3,7 0,37 13,5
N2 - 120 kg/ha N 360 632 5,92 I, 16 8,0 3,9 0,36 13,4
N3 ~ |80 ka/ha N « o -394 031 5,90 1,35.1.-8,8-. 3,7 0,39.]1-12,9
Linear effect N.S n.s. ¥ N.S N.S. N.S. N.S N.S.
Quardrutic effect- - - .- . N.S H.S. N.S.. -N.S N.S. -N.S. N.S.
L.$.D. P = 0,05 - - 0,24 0,24 - - - -
P=0,00 -« - o - - - o~ -l - - -
S.E. Slﬁgle plot+ 79 1)8 v,37 0,37 2,6 0,5 0,09 3,9
S.E. treatment mean + 18 35 0,08 0,08 0,6 0,1 0,02 0.9
c.v.% 21,71 125,83 6,24 .{-28,11 |32,36-.}112,97 25,54 |28,96..

——— . F

- U

(3
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rable 21 + Soil"Analysis Data = Soii"’sar‘npie"depul_}()-()()’ cm

T . COND.(microS/cm)| - - |- EXCHANGEABLE CATIONS
N € I % T

ke

TREATMENTS ‘ sAT. SaY. pH
e e semeesene b - PASTE | ERTRACTY (CaCly -

7

~Ca- |- #Mg- | Na---]10TAL:

Ma£2“3£3£§:' » . - L ,
10 - Coatrol, no stillage . 258 . 29 5,93 ~ 0,22
Il ~ Stillage diluted 1:400 256 284 6,01 0,59

9,5 0,40 14,1
9,5
12 - Stillage diluted 1:200 319 400 5,97 0,76 8,1
7,9
8,8

0
I 0,59 13, 1
2] 0,43 13,5
I3 ~ Stillage diluted 1:100 436 | - 581 6,09 1,21 3
JI4 ~ Stillage diluted 1:50° .- ... .. 450-. - Shé4 6,38 . . 1,47 {-.. 3

0,32 14,2
L0529 |- 14,8

. oa
b AT U e oo e

STenificance. . | mew | wme [ N.s. | | NS.-| fis. | % | N.s.

L.S.D. P = 0,05 83 g5 - 0,60 Z “T70.20 ~
o P = 0,01 . .. . . W7 133 - .. -0,85 R . e -

—~ e

S.G. singie plot £ 108 123 | 0,61 0,78. 3,7 1,6 | 0,26 5,
S$.E. treiglmeat mean * : : 27 31 0,15 0,20 0,9 0,4 |. 0,07 o,
c.v.% R 30,1701 29,22 9,96 92,17 -1 42536 33,09 | 64,11 36,8

- 81

= - — e o
e, cm i ® b e o b s e e e

Split pJth:
T = Coutrol, no nitrogen ' 335 420 6,00 0,92

8 0,41 13,9
NI =~ 60 kg/ha 320 401 6,09 0,78 8,

8

9

3

I 0,39 13,7
N2 - 120 kg/ha N . 345 419 5,99 | 0,74 5 0,43 13,4
N3 ~ 180 kg/ha N S . - -375- 446 6,22 1 --0,96 - 2

ARV, IV, B VS

ST A VUSRS £

0,39- | 14,7

2
Lincur eflect : N.S. N.S.. N.S. N.S. N.S. N.S. N.S. N.S.
Quadratic e¢Efect = - ---.--- ol .N.S. n.s. M.Se- t . N.Se.f.-N.Se | emas. |oN.S.- | N.S.

PRSIy WO W W e

L.S.D. £ = 0,05 , - e - . . - - -
P e N S P IR IR U S

R ——

e et

S.E. single plot =+ ’ 96 138 0,39 0,43 2,9 0,8 0,13 3,
$.L. Lreatment mean % - 21 3t 0,09 0,10 { 0,7 0,2 { 0,03 0,
C.v. % S oo ) 27,89 L.32’7, 6,46 .| 50,13 )} 33,051 18,49 | 31,96-].26,9

R PP A
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Table 22 : Souil Analysis-Data ="Soil-sample depih 60-90cm

N -

-~ R

. COND. (micro$/em}| ' o EXCHANGEABLE CATIONS
. . e (mae E)e e e

" IRERINENIS - SAL. | &nt. p
et e e |l PASTE . | EXERACY (CaC12) K . Ca.....| Mg T qomL

o gram T e e

Main )!ot§ .
10 :”Faﬁrwol no stillage. S 292
Il - stillage diluted 1:400 296
12 - ttillage diluted 1:200 | 324
I3 - Stiilage diluted. 1:100 423
14 - sriilage diluted- 1:50 - - |- 463

AR 0,18 9,7

6,12 0,48 1,2

6,02 0,52 | 8,3 4
8,2
9,5

LA

3 0,39 14,5
,7 : 0,56 15,2
6 0,48 13,8

AN

Y

5,99 0,85 - 5,0 0,33 14,4
6,36- | -~ 1,19--] - 4,35 | -0,28 |--15,3

R e T Y. PR ey

L Wwis W
(’\
N N C

e
£

RSN PN SN F N

“Significance = -~ wee s WA - e R.5. - - *%T 1 -NJS: - N.S. N.S. | "N.S&.-
T S IUUUNUPY T, IS

L.S.b. P.= 0,05 80 120 - 0,51 - - - -
0,01 e e o 12 169 N B T R e B .

P N L S T o

L.--.._.._ BTN -

"S.E. single plot + 104 i56 0,64 0,066 4,
S.E. treatment mean * 26 39 0,16 0,17 M,
C.v.% Ceeeo)e28,92 | 37,47 | 10,450 | 102,88} 47,4

- 6l

T il Dt

bleL plots:

NO - (,unt_r,ul, o nitrogen - © 359 418 5,97 0,61 8,8 4,6 0, 36 14,4
NI = 60 khi/ha H 343 400 6,21 0,67 9,8 4,2 0,45 15,
N2 - 120 ko/}m M . 354 4l 6,02 0,66 8,8 4,7 0,41 13,8
N3 - 180 kg/ha N - < .. f----383 436 6,27 0,64- | -10,2 4,8 0,42 15;4
-I&ngéfﬁgg*_ N.S. | e ETNTS N.S. N.S. NS TTNCS N.S
-QU«JL{L‘-JC.!C ¢ffect- .- oo --N.S. 1.5, N.S. - N.S. -N.S. - N.os N.S. .- N.S.
. L.S.D. P = 0,05 . - - - - - = - =
p._()(); e e e e e ’ t— - o=~ - B I

eV pp EI

S.E. single [,J_ot_ + 109 Il;d 0,39 0,21 3,1 1,0 {1 0,19 3
$.L. trecatment mean ¥ 24 - 33 0,09 0,05 1 0,7 | 0,2 0,06 1 o0,
C.V.% o o eeee 30532 1 35,61 5 6,40 - 4 - 33,02 33,00- 1 20,851 47,08 |- 25,3

A N
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Table 23 : Soil snalysis Data for lreatmeat 10 ¥

FERTIRCINE VR PRI Ay (Ve W e

Arant taiis - cn

Sample COND(micro$/cm) ! EXCHANGEABLE,  CALTONS
. Deptii RAIOGE TSR A (Opi)ll\l: iy o e
o B , e L
e O KIRCT, gy ) ok e kg | Ba 0L
10 P 270 - 5,82 1 0,54 | 10,2 { 3,5 | 0;70 ] 15,0
0~30cm iR 180 | 23 5,86 | 0,39 | 8,81 3,2 | 042 | 12,8
‘ 20 208 188 5,67 ] 0,33 |.8,9] 3,8 | ¢,0l | 13,6
3R 168 185 568 | 0,21 | 14,5 3,9 ] 0,89 | 19,5
4R 242 |- 316 5,80 | 0,23 | 9,81.3,2 | 0,48 | 13,7
50 245 | 386 5,9 | 0,39 8,51 3,4 U,63 | 12,9
oi 168 | 219 5,5 | 0,32 1 9,91 3,2 | 0,70 14,2
n 235 | 323 5,781 .0532- 19,0 1 3,5 | 0,40 | 12,4 -
Sl raem 13,0 0 (57,5 =0,7 60,72 0,93 1 0,0 | 43,7 | -17,3 -
10 P 320 - 6,31 | 0,22 } 156 ] 40 | 0,74 | 20,6
30~60cm IR 220 | 219 6,016 | 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
3 178 189 5,97 1 0,20 | 16,2 | 4.3 Loo | 21,7
4R 283 | 32 58 | 0,06 | 11,81 3,7 | 0,46 | 16,1
5R 261 | 307 6,19 | 0,28 | 0,31 40 | 0,60 | 152
6 203 | 206 567 | 0,23 | 10,01 3,6 | 0,76 | 14,6
n 258 -1 291 ---1-5,93 | 0,22- | 9,5| 40 0,40 | a1 -
- =194 (+32,9 ] 6,0 | 0,0 =390 | 0,0 | 45,9 [ =31,6--..
10 2T 0 - 6,28 | 0,20 | 16,3 | 4,0 | 0,87 | 22,3
60~90cm IR 268 | 295 - | 6,01 | 0,06 | 13,5 | 4,0 ] 0,427 18,2
20 210 | 238 6,13 | 0,20 | 10,51.4,8 | 0,651 16,2
3n 208 | 203 6,26 | 0,18 | 14,71 38 | 0,85 | 19,5
4Rt 296 |1 327 6,08 1 0,13 1 12,41 4% | 0,56 | 17,5
5R 259 | 284 6,24 | 0,27 9,3 | 4,2 0,59 | 14,4
R 205 198 5,68 L 0,19 | 9,51 3,7 1 0,72 | 14,1
TR 292 | 3% . o008 [o9,7 0 43 | o0,39. ] 14,5 -
| geHe=Tn {=11,5 +2u,74-..g,4-z,7 | 10,0 1 -40,5 |=12,2 | =55,2 | =35,0- -

P
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Table 24 : Soil tvualysis Data For Treatment I

. SAMPLE OND. {micros/cm) ol EXCUAT B u,uows-
DEPIY BALCOH | ™ T a1 0,0 zm.f."‘-_/:)”
- Aem) peste| Briracy] CCL) - k| - ca tg | Na | oL
Il P. 310 - 6,13 | 0,46 | 12,3 3, | 0,72 | 16,6
0~30cm H 230 300 6,41 | 0,48 | 12,7 | 2. 0,39 | 16,2
LR 214 380 | 6,31 ] 0,40 | 12,81 3. 0,76 | 17,4
3 348 | 533 6,23 | 0,48 | 14,7 | 2, 9 0,68 | 18,8
R 239 301 6,171 0,45 | 13,0 2,9 | u,64 | 17,0
51 226 346 6,2: 0,06 { 9,9 3,2 0,55 | 14,3
OR 204, 301 6,03 | 0,85 [ 10,1 ] 3,1 0,80 | 14,9
R 276 -1 430 - ]-6,16 | 0,96 | 9,4 3,6 1| 0,49 1.13,8-
e Uy n' =11,0 - [ #3,3 0,5 [+108,7 | =23,0 ol -31 Y (=169 -
Il I KT - 6,52 1 0,23 | 18,9 [ 4.2 | 678 1 2,1
30~60cm IR 245 281 6,48 | 0,21 | 15,31 3,8 0,491 19,8
' 28 259 360 6,48 | 0,24 | 16,6 1 3,8 u_,w 21,4
L3R 408 | 483 6,38 | 0,25 ] 16,1 3,9 0,77 | 21,0
4R 292 361 6,39 | 0,26 | 14,8 3,5 0,03 | 19,3
5R 271 282 6,46 | 0,40 | 11,41 3,7 0,65 | 16,2
62 216 238 5,82 | 0,45 8,81 3,5 0,82 | 13,6
TR 256 | -284 -~ 6,01 0,59| - 9,5 4,1 0,59 { 13,1~ -
z fL/h 23,6 H 1 | =7,814156,5 | #49,7 | 2,40 | =24 | 45,6
I J 385 - 6,35 | 0,26 | 17,8] 3,9 0,84 ] 22,8
60~90cm IS 255 L 5,851 0,20 { 157] 4,0 0,541 20,4
2R 279 305 6,51 | 0,22 { 12,5} 4,7 0,881 23,3
3R 413 511 6,47 1 0,23 1 15,51 4,0 | 0,74 ] 20,6
4, 313 309 6,38 | 0,26 | 157 3,8 0,04 | 20,4
51 277 312 6,39 | 0,35 12,1 | 4,1 0,62 17,2
ol 249 266 6,08 | 0,31 9,8 | 3,7 0,84 | 14,6
R 296 4297 1| 6,12 10,48 L2 4,7 0,500 | 15,2
- /cm—? 23,1 416,51 =3,6 [+100,0 | 237,2 [520,5 | -33,3 | -33,3 -
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A Ame 4L T S LA A

Table 25 : Soil z-‘.ﬂglysis Duta For Treatment 12

Sample- | oD, (microS/em)f  pH REERE EXCHANGEABLYE  CATIONS
Depth- PTG ¥ G A (o,om'. Sl (ne.%) | s
- (em) pastt | Exract| O N e 1 TR T e | ot
2 p 275 - 5,81 | 0,55 9,51 3,3 0,57 | 13,9
~ 0-30cm i 210 315 6,50 | 0,58 9.3 3,1 0,1 | 13,4
» 2 175 203 6,23 1 0,66 8,81 3.5 0,5% 13,3
w243 3% 580 {- 0,60 | 1,4 25 0,72 15,2
4 247 289 6,33 | 0,49 9,9 1 2,6 0,50 | 13,7
SR 205 452 6,35 { 0,75 8,51 3.2 0,68 | 13,1
O 234 329 T 5,721 0,83 7,71 3,0 L1y | 12,7
TR 3 - 591 <]-5,95 | .32 7,51 3,0 6,32 ] 12,7
: BCL~ i L—.‘QS,I- +87,6 | 42,4 [+440,0 |=20,0 | 20,8 | 43,9 | =8,6
12 P 220 - 5,84 | 0,22 8,71 3,4 0,76 | 13,1
30~60cm | IR 220 240 6,30 | 0,15 | 12,0| 3,2 0,59 | 15,9 .
: 21 180 206 ] 6,30 | 0,30 9,9 3,7 0,72 1 14,6
C3p 2% 364 5,69 | 0,35 | 10,1 ] 3,4 0,77 | 14,6
. R |18l 316 6,34 { 0,30 | 10,81 3,2 0,5 | 14,9
5R 267 360 6,45 1 0,43 | 9,11 3,0 0,08 | 13,8
6, 284 341 5,83 1 046"} 7,6 | 3,3 1,20 | 12,6
S ) 319 | 46| -5;97- -0,76] 8,1 ] 4,2 0,43 - 13,5 -
com e P ACHRTR 145,00 1440,0 -0 42,20 #2455 1 ~6,9. 1423,5  {-44,9 ) +3]1
: T DS )
12 P 254 - 5,96 | 0,23 9,6 | .4,3 0,91 | 15,0
" 60~9Ucm i 204 251 4,69 | 0,23 | 10,6 | 3,5 0,50 | 14,8
2R 201 194 6,45 | 0,23 8,41 4,9 ¢,77 .1 14,0
3R 243 249 5,77 { 0,22 9,7 1 3,2 0,80 | 13,9
4 202 277 6,39 | 0,19 | 11,0l 3,5 | 0,00 {153
51 299 371 6,25 | 0,33 9,0 | 4,1 0,79 | 14,2
o1 234 279 5,76 | 0,31 7,4 3,0 1,25 | 12,6
IR 34 -L 367 ...] 6,02.1.0,52 |. 8,3 | %0 0,48 -1 13,8 ..
A~ 127,60 40,2 0 | #6120, [ =13,5 | +7,0 | =47,3 18,0 -
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fable 26 : Soil Analysis Data For ‘Treatment I3

ErErTRY

QL. (microS/cm)

Sample ph EXCHANGAGLE - CATTONS
Depth pewoo gy 1 sar, | QUi e el
- - (em)... Cpastg BxiRact] CCLLTTR T e | bg | M | od0IAL -
13 P 200 | - | 555 0501 50| 3,5 |0,5 | 13,6
- 0=30cm IR 210 {295 5651 0,751 8,4 3,4 0,49 | 13,0
A 219 206 58 1 0,68 7,90 3,5 |0,5% | 12,6
3R 275 | 298 5% | 0,70 1 10,9 3,8 ]0,79 | 16,2
4R 2357 245 6,46 | 0,81 9,71 3,4 | 0,68 | 14,6
51 2381 380 6,30 | 1,121 8,6 36 | 0,70 | 14,0
6L 3001 | 443 597 1 1,26 | 8,5] 3,6 1,18 | 14,5
/i 435 F 801 - 1592} 1,914 7,00 4,2 0,29 13,4
BT {40673 1715 | 46,7 {#274,5 1 =22,2 {+20,0  |-50,8 |-=1,5--
13 TP 290 - 579 1 0,24 | 1,7 4,8 [ 0,92 | 17,2
 30~60cm I 230 | 303 5,95 | 0,20 | 106} 4,5 | 0,601 | 16,0
2R 195 155 5,89 1 0,35 | 87| 4,7 |0,59 | 14,3
3R 35 | 388 6,36 | 0,49 | 13,91 44 | 0,82 1 19,6
4, 28 | 250 6,5 | 0,41 | 10,81 4,0 0,09 | 16,0
5R 271 326 6,50 | 0,79 | 10,6 | 4,2 | 0,73 | 16,3
6R 30 35 | 6,001 0,77 1 9,0} 4,1 1,15 | 15,1
7R 46 ) 586,09 2 7,9 | 48 ] 0,32 ) 14,2
e L ACHP-TR 1450, {49157 -0 |- 45,2 04,2 | =32,5 411,60 |-05,2- (=174 -
I3 1 p | 298 - 6,24 | 0,20 | 13,3 4,7 | 0,8 | 19,
60~90cm In 259 | 295 ) 5,84 4 0,20 | 12,9 4,8 10,66 | 18,6
2R 230 198 6,15 1 0,27 | 1,0 | 5,2 |o0,62 | 17,2
3R 366 | 321 6,30 1 0,33 | 18,5 4,9 0,79 | 2,5
4 237 | 2% 6,66 | 0,29 [ 11,1 | 4,2 | 0,67 | 16,3
5R 336 | 342 6,50 | 0,60 | 11,61 4,3 10,73 1 17,2
61 325 331 6,02 1 0,52 | 10,7 | 4,6 13 1 17,0
7 423 - 528 --{-5;99 | 0,85--|- 8,21 5,0 | 0,38 M4
- | %7 - 40,9 [ 479,0 - {-=4,0- (304,871 =38,3 | 40,6 1-60,7 =246 -
4 t
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Table 27 : Scli:_J....{eral_y§ié Data For Treatment I4

Sample  COND. {wicroS/em)]  pH EXCHARGEARLE  CALTONS
. Depth RAICON | SA’.I'- ' SAT, 0,00/~ B L (m.e:) )

o fem) | psie) pawer] GOLD) k| | kg | wa- | w0
%. Cp 310 - 16,391 0,45 | 12,0 3,5 0,00 | 16,6
0~30cm IR 235 338 6,13 1 0,79 | 10,3 | 2,7 0,51 | 14,3

2R 265 365 6,60 | LU3 | 10,3 4,1 0,58 { 16,0
3R 394 481 6,09 | 0,80 § 14,6 | 3,0 0,82 | 19,8
4R 209 314 6,78 | 1,22 ] 12,5 3,3 ) 0,71 | 12,7
51 302 464 6,80 | 1,% | 11,4 | 3, | 0,00 | 17,2
6l 393 542 6,16 | 1,64 8,6 | 3,6 0,%0 | 14,7
7R [ 529 | 910 6,22 | 2,07 |- 7,8 | 40 0,32 | ¥;3
. HCUP=TR - [+70,6  [+169,2..-L.=2,7. [+360,0. 35,0 - }+14,3 | =51,5 | =13,9 ..
14 P 306 - 6,32 1 0,19 | 16,1 | 4,1 0,75 | 21,1
- 30-60cm IR 300 |- 340 6,64 | 0,26 | 14,6 | 3,1 0,45 | 18,4
A . 279 286 6,64 | 0,52 | 10,8 | 4,5 | 0,62 | 164
3R 424 451 6,20 [ 0,53 | 16,1 | 4,5 4,93 | 22,1
4 - 293 291 1 6,95 0,60 | 14,8 ] 3,6 0,72 | 19,7
5n 326 388 6,86 { 0,90 | 12,9 ] 3,¢ 0,80 | 18,5
6 | 390 485 6,27 { 1,06 | 10,6 | 3,7 0,92 | 16,2
M 450 | - 545 -] 6,381 1,47-1 --8,8 | -4,3 0,29 | - 14,8

- P ORTR 47,1 | 400,3 | 40,9 [673,7 | 45,3 | 4,9 | -0n31-29,9
IV p 377 - 666 0,251 19,0 | 4,7 | 0,85 | 24,9
60~90cm IR 305 38 6,51 0,23 15,3 ¢ 3,7 0,49 1 19,7

, IR 316 304 6,731 0,41} 12,7} 4,9 0,60 1 18,6
3R 475 |. 510 6,47 | 0,39 | 18,9 ] 4,6 | 0,89 | 2,8
A D306 ] 312 | 6,87 049 ] te,1 | 3,8 0,721 21,2
5R 303 | 4u4 6,751 0,63 | 13,61 4.2 | 0,00 | 19,0
612 408 | 494 6,291 0,81 ] 10,91 3,6 0,97 | 16,5
/O I X 53 ) 6,36 | 1,191 ©9,5 | 4,3 U,28 | 15,3 -
P71 22,8 1453,4 4,5 14376,0 | =50,3 | 8,5 | ~00,3 | -38,6 -
| a
4
o
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lable 28 : Soil Analysis Data - Mineral Nitrogen By Irvigaliou lreatment
(4R to TR) |

Mdeedilindl ot A -, "
P

9,0 | 12,2 -
+3F3,6 | +8,9

| | | © MINERAL NIIROGEH  (ppmn 16 |
TREAIMENL | Q| G3em - 0-6Uem | 0U-Yem -+
Wyt | 0T ] tutaL NG N] NOT N UL | B ] oSN | 1oiaL
10 ey 8,2 | o200 103 7,3 2,7 wo | 73t 0,8 | 9,0
Control se | 3,9 | 28] 6,7 | 2,70 L9l a6 | 220 1,7 | 39
No stillage | \oR | 2,8 2,4 5,2 2,51 1,9 4,3 1,0 2,9 4,5
w48 | L3 60 | 2,5 245 49 23| 2,9 |52
G A5 |=35,0 [ 41,7 |-05,8 | ~7,4 [-51,0  |-08,5 | -61,1 |-42,2
4T3, 1. X R , TR
- ¢ L C - - sestrsp ] e
i 1oa |96 | 5,70 153 [azal 361160 | 1| 4,0 |54
I:400 s 12,9 0,7 36 1Lyl 08 2,7 La | 0,9 | 2,3
dilution OR 2,5 4,5 7,0 1,6 1,51 3,0 251 . 1,0 3,5
' 7R 2,4 7,00 961 2,06 -0L,3 ] 3,9 2,7 2,3 15,0
AL 750 | +26,0 | =38,6 [<79,0 | <63,9 |75,6  |~70,1 | 43,9 |-67,5
l‘-l{__7‘l.{ . ) ) . . . ) L} . R ‘ ‘. L S e =)
2 ak |98 | 2,51 12,3 | 90| 3,02, 8,6 | 4,2 1 12,8
11200 sk 3,0 0 L5 46 2,50 1] 3,0 2,0 | 0,7 | 3,3
dilution o | 25 581 83 | 23l 2950 {18 2,9 47
o mo| 3,8 | 90 18 | 23] 3,7 00 L7 26 | 4,1
: 2ai 61,2 60,0 | 1 |=7b | 19,4 (50,4 |60,z | 42,9 [~68,0
['-1(_'/‘1( 5 . . . B P CEE . . - . .
13 el o900 5,91 4,9 |94 4,9 | 14,3 5.3 1 5,6 | 15,1
b 100 s | o33 2,8 6,0 | 22| 2,0} a3 22 16| 3,7
dilution o |23 98 a0 | L9l 3,70 50 81 3,6 | 54
w38 s 18,3 2,9 | 6,2 | 9.l Le |53 | 7,2
A [h7,8 |rtas,8 | +22,8  [=69,1 | 26,5 L0400 | =54 |-52,8
4R-TR | P SV RN B
Lo | 8,8 2,5 1113 7,8 L9 | 9,7 g,U 2,2 | 11,2
kSO sk | 4,30 4,1 8,4 2,2 2,7 1 4,9 3,1 1,51 4,5
~dilution- ok | 48 | 13,91 18,7 | 2,61 84 1109 t,s | 6,8 | 8,0
, | 4h | 20,0 | 30,4 | 3,0 | 10,3 13,3 3,1
550

TS0 U 40,0 [F169,0 |=61,5-|#42, 1 37,1 |
AR-TR : - R

JRSUEER PP B
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rable 29 ;.éoiifAnaiysis Data - Mineral Nitrogen By NitrogeufTreatments (5R to 7R)

1”wfmnﬁ;r . - SR Coe . MINERAL - NITROGEN - (ppm N) = -°

HREA TN . . e e .

{kgfha o) CROP S 0 to- 30cm “ .30 to 60em . -} .. . 60 S YUcm
R N - et san = —— O R

. T NH4+N -NO4TH ot , MH, N - NO4TN | TOTAL. | NH, TN 7 NO4™N. | TOTAL.

s A N L0l e

o sk o3, 2,41 5,5 2,0 2,2 4,3 2,1 1,2 3,3
T . 6R 2,81 4,2 7,0 2,3 2,3 4,6 1,071 2,3 1 3,9
7R | 455 8,6 | 12,9 2,6 | 4,1 6,7 2,0 | . 3,4-1- 5,4

%CH +45,2 1 +250,0 1345 F23,8 | +86,4 | —83,7 4,8 [+183,3 | +63,06

60 o 5K 3,4 2,4 5,8 2,2 1,3 3,5 2,2 I,6 3,8
- R 3,8 5,5 $,3 2,3 3,1 5,4 1,9 | 3,9 5,8
TR 3,671 11,0 14,6 2,9 4,5 7,4 2,7 4,0 6,7

%CH +5,9 1 +358,3 |+151,7 | +31,8 [+2406,2 {+111,4 | +22,7 |+150,0 | +76,3

5R-7R

- Q7 ~

120 5R 3,6 2,2 6,0 | 2,3 1,6 4,0 2,2 1 1,5 3,3
: R 2,4 10,5 2,9 1,9 3,4 5,3 2,2 2,8 5,0

R 2,8 14,5 7,2 2,4 4,7 7,1 2,6 4,6 7,2

2 1+559,1 | +18b,7 +4,3 |+193,8 | +77,5 | +18,2 |+206,7 |+118,2

e . -22,:
SR-7R - | - .

180 o 5K 3,6 2,4 5,9 | . 2,0 I,6 4,2 2,6 ! 3,7
6R 2,8 8,8 Pi,0 2,0 5,7 7,7 1,5 4,6 6,0

ek o4l a2,3 L s 2,7 5,8 8,5 2,0 5.5 )1 7,5

2 : 5 [+102,4 I 1+400,0 7

ZCH +22,2 [+4 12
SR~7R- S .

b e, mecti e o e e
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Table 30 :

STILLAGE

H{‘Al

Lo e

_27_4

lreatment (3R to 7P)

TREATMEN

10
Control
No stillage

I
[:400
dilution

I2 .
1:200
dilution

. I3
1: 100
dilution

I4
1:50
dilution
‘ "
T

e W, s

DPRFIT PR I Ry V¥

roers v

LRI PO SNETES WPLPPIR 1S

[ ST S

Soil fualysis Data = Total N aud Organic Mattei By irrigation

CROP TOTAL NITROGEN (NZ) OR 1N'U HAllhR (C%) -
. “0=30cm | 30-bUcm | 60-90cm U JULP JU bUcm 60-90cm
3R - - - l,J 0,7 U,5
4R - - - 1,9 L, U,6
5R 0,07 0,06 0,05 1,0 0,6 0,4
OR 0,07 0,06 0,04 1,6 0,9 0,6
7P 0,07 0,06 0,04 1,4 u,8 0,5 -
LCHANGE 0,0 0,0 . |-20,0 +7,7' H14,3 U,0..
_BR b= - - b4 0,7 0,5
4R - - - [,2 0,9 v,5
5R 0,07 0,05 0,04 I, 0,6 U,5
an 0,07 0,06 U,04 ) I u,7
IR 0,08 -1 0,06 0,05 - I,4 0,9 0,7
oo e 2 S| IR PR
/LhANG +14,3 +20,0, +25,0 0,0 +28;0 +40,0
| N S e am o i s
Jd 7 - - - |4 0,0 u,5
4R - - - 3 0,8 U,6
58 0,07 0,06 0,05 1,2 0,7 0,5
oR 0,08 0,00 0,04 1,6 1,0 U,0
71 0,08 0,06 U,05 4 0,9 0,6
[\ I R - S U i # o
/uquuL F14,3 0,0 0,0 4,0 +50,0 +20,0 -
IR - - SR IR A VA
hiE - - o= 3 0,8 0,5
SR 0,08 0,06 0,05 1,0 0,8 0,7
OR 0,08 0,06~ { 0,05 1,3 1o 0,7
7R 0,09 0,06 | 0,05 [,5 0,8 0,6 -
/CHAHGL [ 12,5 0,0 0,0 15,4 14,3 +20,0-
3R - - - 1,5 0,8 u,8
4R L= - - 7 I 0,9
5k} 0,08 u,06 0,05 Iy 0,7 0,4
Ok . 0,09 0,06. 0,04 S N 0,7
7R 0,10 0,06 0,50 - 1,6 0,8 0,5
e ; T T T T T L -
o aNGE ’3‘3530' 030 : O,O ),7 u"[} =3735'




1610/1 : STILLAGE TRiL
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lable 31 : Soil Analysis Data - Total Nitrogen and Orvganic ilutter By Nitrogen

Treatment (SR to 7).

TREATMENT

s e rtr s e e

- (kg/ha N)

0

60

CRFPNRTE W

chop

I N A

54
- oR
e
CBR=7R

PRERr R

tokam v

“TOTAL NITROGEN (N%)

: 0=30em

30-60cm

6U*9Ucm”

0,07
'\‘U,U7

[RESE R0

009 :.

0,05
0,06
0,06

0,04
0,04
0,05

+28,6

\)

—aanram

+20,0

+25,0

0,07
0,07

0,04

0,04

(-30cm

0,08 0,06 U,05. ,50
S - (- PPy ST
Q Lo “14,3 0,u +25,0 w20,
S5R~-71 )
120 5,1 .0,07 U,06 0,05 10
3y 0,08 T0,06 0,04 |77
R 0,08 0,06 0,05 1,45
ron | +14,3 0,0 0,0 {+25,U
' '5’1‘{“71( . . . ) )
180 se. | oou8 lo,06 0,05 | r1s
HR 0,08 0,06 0,04 IRAC
7| u,08 0,06 - | 0,04 1,30
R : P R
Bl 0,0 0,0 -20,0 19,3
L 5R-7R
| R — .
‘ ) ‘
[y . .
\ 4

CROANIC

39,3

0,81

n
{+20,3
é

e e

MATTER (%)

" 30<60cm | 6U=90cm

0,61,
1,13
0,85

0,41
0,62
0,52

S WG e,

+26,8

0,09
1,10
0,81

0,51
0,71
0,58.

e

+l7§4 +13,7

0,52
0,064
0,65

1,00
0,86

+6,2  1+25,0

0,69
0,87
0,83

0,49
0,63
0,52

+6,1
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UL RS S

G»ExamemPACHY (mee®) o |

c:z\uow EXCHANGE - CAPACILY (m.e z)-.

- 10 uonLro'

no sLluage

LT ) to 400 dildtion i

M c%zoo dilution 7

"I3:1 to 100-dilution: - -

- L4 l to:50 dlluthﬂ

-Uﬁikm L

: &f@Odn

(0~30cm

30~6Ucm

60~%0cm |

L -

0~3Ucm

30-60cm

6(0-90Ucm

U-30cm

30-6( ’Cm

60-90cm

- 0~30cm

30~60cm

4P
'"fi"ﬁgi; -
TR T e

‘.jtzgﬁmgﬁo.”~;”

12,3
10,0,
- 96?:

7,8
12,5 ¢

RN

1,7

<1 7,8
12,47

13,8 -~

10,57
10,57

8,3

13,6,
3,3
13,3

T

13,8 -
9,7
10,5 -

8,3?:‘

12,4

i3,

lz 37
7,9
13,1 5

“JJJ'

AIU'7féjf
~ 9,60
g7 |

T34
1,2
10,7
: 8,1"

TR

S

v el e

v
— | —
e -

"

~ o— AN
£y .
v e - e e

-

1,3
10,5

4

8’6 Tl

24,1
13,7
12,5:

- ) 8,0 N
H,9 .5

10,77
11,5+

23,6
14,6."
13,07
8,6

‘H,Z?_“

9,27

14,250

25,

15

13,
"7

4

14,2

1,1 -
13,1
7,

3

3

1

3

12,6
9,8

7,9_
. 264,3

13,9 .-
8,0

60-Y0cm ‘f,‘
14,0 .|
4,2

16,0- - |-

ACTANE .
HKTDUH K R

'.i =+U,8?

.\7l5;9 v

=5,10

~f9!9j‘

o B xRS Gl e o &

-

e lecunkcoiunc

C oo o N\FimVe < &
WP woNC R ULC

4

+5,3.-.

+32,7 |-

RV I Oy i R A

+z.

.Ac coc - wnt

- [+27,0

76:0/;s SIILLAGC lRIAL SEVENIH RAIOON o e
RN ; o : . B ™ <
rat e 33 Smut Whlpb /ha x 10-3 , . -
STILLAGE. TREATMENTS [ .. | wafz,s OF N (kg/ha N) _ MEAN .
. ST o |60 jooaze |ouso |
" 10=Contirol, no stxlldge 1,67 I,46 . l,SUl I, 10 l,é}' J
- ©LI-1:400 stillage dilution . RY6 | k2 | 1,65 1,89 737 L
12— ZUG stlllage dLluLLOU L 1,56 -l,8§w I?§l 1,03 1,51
© 13<1:10C stillage dilution - : 1,67\ IEIJ U,3§ 0,79 0,99 . |
14~1:50 stlllage dilution - 1,001 1,47 | 0,83 41,44 , 19 ;
MEAN . . .. L 1,57 1,670 1,19, 1,25. 1,37. 0 L



7610/ 1

: STILLAGE

TRIAL

Solhids %

Total

@

Fig.1: Variation in % Total Solids in
: HVE Stiliage (1988-1988).
12
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10 .7{\\ A ",I] X! ,u
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SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSOCIATION

7610/1 STILLAGE TRIAL

Cat. No.: 1426

R e R

Object: To measure the long-~term effects on the soil of lrtxgatxng
' with distillery effluent at various dilutions and to determine
the nitrogenous fertilizer value of the applied effluent,

This crop: Eighth ratoon Age:12,0 months (15.6.89 to 14.6.90)
Location: Hippo Valley Estates, Secﬁion 9, Field 10B.

Variety/Spacing: =~ NCo376 in 1,5m rows.

Fertilizer: (1) Mitrogen: see treatments. S
{2) Phosphate:. 100 kg ons/ha as srngle superphosphate
applied at. 4 weeks.
{3) . Potash: 60 kg Kzo/ha as muriate of ‘potash applled
at 4 weeks . _ o ’
- Preatments: (a) Whole plot treatments were flve rates of dxlutlon of
o dlstlllery effluent (stlllage)

. I0 : Control, no stillage
CI1 : Stillage diluted 1:400
I2 : Stillage diluted 1:200
“I3 : Stillage diluted 1:100
I4 : Stillage diluted 1:50

(b) Split Elot’treatments consisted of four-nitrogen levels:

NO Contro;, no nltrogen
. N1 : 80 kg N/ha

N2 : 120 kg N/ha

N3 : 180 kg N/ha-

The nitrogen was aDplled as ammonlun nitrate in two dressings,
half at 4 weeks and half at 8 weeks.

" Rainfall: 543,5 mm Irrigation: 1 352,0mm
RESULTS

(a) Yield data: The yield and quality data for the eighfh ratoon are shown in .

Tables 1 to 5. Mean data for first to elghth ratoon crops inclusive are also shown
in the same tables. : . A

(i) Stillage: IN the eigth ratoon, there were highly significant (P=0,01)

increases in cane, ERC and ERF yields with increasing concentration of

. -applied stillage. However, quality levels were depressed 51gn1f1cantly as

i stillage concentration increased.
(ii) Nitrogen treatments: As in previous crops;.highly.sign1f1Cant (P=0,01).
quadratiq@ responses in cane, ERC and ERF yields were obtained in the eighth
ratoon. There were also significant (P=0,01 and P=0,05 respectively) guadratic .
ERC% cane and ERF% cane responses to nlggogen - with quality- deterloratxng as
the level of applied nltrogen 1ncreased 6. (a) and 6 (b‘

o



(iii) stillage dilution X nitrogen interaction (Tables § (a) and 6 (b)): v
Cane, ERC 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 in cane, ERC and ERF yields with increasing gquantities of
applied stiilage but this trend was not manifested at rates of applied N
exceeding 50 kg N per hectare. For all stillage treatments except the ! in 50
stillage dilution; tiw.2 was & lineayr increase in cane. ERC and ERF yields with
increasing levels of applied nitrogen. No significant interactions were
obtained with ERCS cane and ERF% cane.

(b) Stalk data: In the eigiith ratoon stalk populations and stalk lodging % were
higher in plots receiving stillaged than 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
diameters. Flowering was very low in the eighth ratoon and no trends ‘were
discernible. Relevant data are presented in the Table 7 to 10 and in Table 13.,

(c) Stillage data:

(i) Total solids (Figure 1): Total solids ranged from 4,3% to 9,20% in the
eighth ratoon. - . ' o ' . '
{ii) Stillage lrrlgatlon, The trial received 21 stillage irrigations out of
a total of 23 irrigations in the eighth ratoon. 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, to date was .1, 8 tonnes per hectare in the highest stillage
treatment, I4; while 1n the same treatment 278 kg N per hectare was supplied in
the stlllage, ' A

(d} FPoliar analysis; Foliar samples were taken from the trial plots at 14, 18,
22, 26 and 30 weeks after the seventh ratoon harvest. Foliar N and K at 22 weeks
iused as a percentage of dry matter are presentzd in Tables 11, 12, 15 and 16.

(i) Foliar N%: Eighth ratoon foliar N values in the treatments receiving low
nitrogen appiications (up to 60 N) combined with low concentrations of stillage
(up to 1:22 stillage dilutions) were all below ihe Hovember critical level of
1,60%. Values ranged from 1,2%% to 1,87%. '

(ii) Foliar K%: Ail treatments receiving no stillage and rece;v1ng the lowest
dilution rate of 1:400 recorded values below the critical level of 1,10% in the
eighth ratoon. 1In general both foliar N and K tended to increase thh '
increasiny amounts of applied fertilizer N and amounts of applied stlllage.

(e} Soil analysisf Analytical data from soil samples taken after harvest are shown
.. Zavles 18 to 25. :

(i) Soil sample depth 0 to 30cm: Highly significant (P=0,01) increases in
extractable K and in saturatéd 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 ware recorded in levels of extractable Ca and Na and in levels of
total (i.e. X + Ca + Mg + Na) extractable cations.

(ii) Soil sample depth 30-60cm: Data trends were similar to those obtained

in the 0 to 3%cm 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 rogulng was conducted 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 1nC1dence in the trial as a whole was lower in this
crop than in the seventh ratoon and in some cases by a factor of ten. As might be

.expected at these low rates of infection, the beneficial effect of stillage in



i)

suppressing smut which was observed in some of the previous ratoons was not evident
in this crop.

DISCUSSION

e
The cane yield, ERF% cane and ERP yin‘d which had declined in recent ratoens have
improved dramatically in this crop and the eighth ratoon trial means for each of
these parameters are the second highest of all crops harvested to date. It will be
interestign to see if these good vields can be maintained in subsequent crops.
ERC yield has also improved but not as dramatically.

In the absence of applied #, the highest®stillage application rate I4 yielded
121,88 tonnes cane per hectare while in the absence of stillage the treatment
receiving 180 kg N/ha gave 125,30 tonnes'cahe per hectare. Therefore in this crop
the I4 treatment provided an N benefit equlvalent to almost 180 kg N/ha. The
latter is the highest recorded to date.

BM/Dec'90

vdr
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7610/1 : STILLAGE TRIAL - IR to 8R

e e me Eme e me mw m e malm. - A e m = - e mm emw m e e -

Table 1 : Cane yield data ‘
'TREATMENTS : CANE  YIELD (t/ha)
' 1R ! 2R ! 3R ) 4R 4 SR 4 6R | 7R, B8R | MEAN
' ' ' ‘ i ' : i -
iMain plots ' : ' ' ' : : : '
R H ' ' ' ' . i H '
110 - Control , no stillage | 148.69 ; 121.91 | 113.48 } 114.04 } 91.13 } 97.02, 78.54 .- 91.37 . 107.02
'I1 - Stillage diluted 1:400} 137.84 | 113.91 | 113.28 } 116.31 , 95.02 } 108.73 | 93.34 7 125.29 112.97
'11 - Stillage diluted 1:200) 149.28) 123.59 | 116.06 | 119.18 | 101.83 | 117.21 | 95.64 ; 128.03 } 118.85
'I1 - Stillage diluted 1:100) 146.92 | 125.03 | 117.10 ) 126.22 | 101.53} 129.04 | 97.52 1 132.31 7 121.71 |
JI1 - Stillage diluted 1:50 ; 131.49°) 134.10 | 127.98 } 142.00 { 115.85 | 137.90 ; 107.60 ; 146.66 ; 130.45 |
‘ ‘ ' ol i - | 1= i i ' ‘
1Significance } NS, VNS VNS, oy e om0 e
I [ ' ' | ' ' | ' |
] ] | | | T | | t [} 1
,L.5.D. P=0.05 Vo= 0 = 0 = 1 15657 12,59, 11,9 13.88,-10.84, - |
‘ P=0.01 L E S S T S (2 7 A TSR - 2 S S
1S.E. single plot + V26,370 16.75 0 t4.40 7 2031 ) 16,34} 15,53 18.01 ) 14.07, -
'S.E. treatment mean+ | 6.5 419! 3.60: 508 408, 3.88, 450 352, - i
eV, 2 1 1846 1354 12.24; 16.49 7 16.16, 13.16, 19.06 ) 11.28, - i
1Split-plots : ‘ ' i ' ' ' i ‘ '
R — ! ! : : : : i 1 |
N0 - Control no nitrogen , 110.88 7 78.91, 70.39, 74.97, 61.50, 75.49, 6B.45) 90.61; 78.90
N1 - 60 kg/ha N ) 143.08 7 111.92 ) 108.78 ; 119.22 ) 92.17 | 109.63 { 91.51 | 122.56 , 112.36
N1 - 120 kg/ha N v 158.66 ) 149.93 ) 142,75 ) 144.21 ) 118.17 } 138.31 ) 102.18 | 136.52 ) 136.34
(Nt - 180 kg/ha N 1 158.75 ) 156.06 , 148.40 { 155.21 } 132.85, 148.50 ; 115.97 | 149.23 | 145.62
;Linear effeet ; 132 --; 111 :'- 11 ; 111 ; 113 -s 112 ; 111 E 1 34 4 ;----_
. :Quadratic effect : 1 £33 : 11t : (239 : 113 : 1$4] : 111 : 111 : 13t : -
' ' ' ' H i ' ' : '
;L.S.D. P=0.05 . 878, 1127, 1002, 6.8, 6.5 6.5, 28, 157, -
A P=0.01 vo1L720 1505 13.38,  9.090 - 873, 87, 377 041 -
3 ] ] ] ] ) ] ] )
] ] ] ] 1”- | i " | ] ]
+5.E. single plot 4 Po13.78 ) 17.69 0 15.73 0 106/ ) 10.27) 10.27 )  4.43 ) 1.8, -
iS.E. treatment mean + v 3085 3067 3.2, 23| 230, 2237 0,99, 266, -
eV % r 9.65, 14,20, 1338, 8.67, 1016, 871, 469, 952, -
1 Interactions vOIN'Y O IN'E ) - DINTRR ) INCER G IN'RM JNTeErOGIN'EE D -
(L L T A SRS | A M
J ' : ' i : 1 { AR S
ZTriél Bean v 142,84 ) 123.71 ) 117.58 :_ 123.15 ) 101.07 ; 117.98, 94.53; 124.73 v 118.20




7610/1 : STILLAGE TRIAL - IR to 8R

Table 2 : ERC % cane data

1 TREATHENTS . ERC % CAHE ‘
H i e eemasens : X
' v YR 2K ) 3R . 4R , S5R . 6R ) 7R + B8R : MEAW
t [} ] ) ] 1 ] ' ot t ' '
| [ Dttt St ] ] ” ' 1" t i}
Main plots H ' ' ' - ' : : H .
I0 - Control , no stillage | 12.47 ) 12.77 ) 13.14, 13.05) 13.60 , 12.63; 12.57, 13.40; 12.95;
It - 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) 1298 1171 12.29) 182! 12.55!
11 - Stillage diluted 1:50 | 13.44 ) 12.57, 13.00 { 12.34, 11.88 ) 11.06) 11.24 12.04 12.20,
' - i e mme mees ' ' i o ' -1 4 -
1Significance v NS VNN VNS, o o Y DRSS Y -
1 ] ] [] ] 1] ] ] ] ] []
] [] [ St ] 1} ] t ] ] T ]
iL.5.D. P=0.05 S H ' - v 0,490 1,08, 0._74 : 1.79 | 0.83 | - ‘
: P=0.01 yoo- 0 V- - 22y -y -y -
: : e jommmm———- ; ' ' H i : -
'S.E. single plot + V126 095, 066, 064, 1.40; 0.9, 133, .08, -
iS.E. treatment mean 4 V03t 0.2 0165 0167 035% 0.2, 033, 027, - |
ol A . 9.79 , 7.52 ) 4.91 4.97 , 10.79 8.15, 10.90 ; 8.73 - :
1Split-plots : H ' ' ' : ‘ ' 0 ' :
Rt ' i ' H ' ' ] ' . '
N0 - Control no nitrogen ; 13.67 ¢ 1010, 13.10 12.63, 13.237 12.28, 1218, 1299, 12.30)
Nt - 60 kg/ha N V1285 12.96 ) 13.42 . 13.08 7 13.40; 1220 12.42, 12.72! 12.88
N1 - 120 kg/ha N V12,40 ) 12,57 0 13,04, 12,76 13,17, 1159, 12,30 ) 12.13 ) 12.50
. N1 - 180 kg/ha N v 12,330 1212, 12,81, 12,87, 12.20 7 11.14; 11.99-, 11.79 ) 12.16
‘Linear effect T P R e T I
'Quadratic effect y NS, U NS, 0 Y VNS ™ D NS Y VNS -
:L.S.D. P=0.05 T 0.58 ) 0.38 , . 033, - 0.5, 0.53 ! 0.35 7 0.63 - J
: P=0.01 07 0.50 , - Y O 0.70 , - o 0.8, - ‘
:5.E. single plot + H 0.91 } 0.59 0.52 0.57 | 0.84 { 0.83,; 0.55 , 0.98 ; - :
iS.E. treatment nean + v 0260 0137 0427 0137 019 0487 0427 022, - |
C.V. % H 7.08 | 4.67 , . 3.99 4,44 ¢ 6.49 | 7.00 . 4.53 7.93 - '
iInteractions I S R AL | L A S A S
1Trial mean 112,820 12.69 13.09 ) 12.84, 13.00) 11.81; 12.22) 12.41; 12.51 :




7610/1 : STILLAGE TRIAL - 1R to 8R

Table 3 : ERC yield data

+ TREATHENTS ' ERC  YIELD " (t/ha)
' v IR 1 2R 1 3R . 4R | SR ¢ 6R | 7R | B8R | MEMN
i | ¢ i ] ¢ N 1 ] ' !
t J ] L} ] 1 i ] i t
Main plots i ' ' ‘ i ' i : ‘
jmmmmmmmmmnees i i : i i ! i i i
10 - Control , no stillage | ~18.40 | 15.48 ) 14.83 | 14.86) 1238 1212, 9.89) 1220 13.77
/11 - Stillage diluted 1:400; 16.96-1 1442 ) 14.98 0 1519 12,5 12.64 ) 11.66-1 15.58 . 14.25
111 - Stillage diluted 1:200; -18.85 | 15.47 ) 1512 15310 13.28! 1352 1195} 1541} 14.86
(I - Stillage diluted 1:100} 19.14.) 1570 ¢ 15.21 ) 16.02; 13,037 15.00; 11.97, 1547 1519
111 - Stillage diluted 1:50 | 17.60 I - 16.78 )~ 16.59 | 17.49 | 13.57{ 15,197 - 11.94 | 17.57 ) 15.84
) ' ) ] ! ' 1 ) t | <
t 1 ) i i ] o i -4 ' i
\Significance NS NS NS, L DHsT Lo b RS o
t ' ) ] ] | . ] ) [} 1
| 1 ) [} i ' o ] 1 '
iL.5.D. P=0.05 Voo 0= 4= L6 - 1227 13880 1650 -
.. P=0.01 T T S T TS 00/ 2 S 0 /A R
o : i i | i=== i ; i ;
~:S.E. single plot + v 3800 2437 L9 2200 1600 1590 2,080 215, C-
iS.E. treatzent mean + ¢ 0950 053] 0457 0557 0.407- 040, 052 0.5, -
AV 3 20910 13.65) 11637 13.93 ) 12.35) 1161 1811 14091~ -
i ! i : ; ' i i i {
15plit-plots : ' i ' g : ; ' i N
jeomemmmemmemnes : i : y i i : : : :
N0 - Control no nitrogen | 15.17 % 10.29; 9.22 9367 7.99; 9.03[ 8.27) 11.59 10.12
N1 - 60 kg/ha N V18340 14470 14570 15,430 12,26 1326 11.27 0 15.44 0 14.38
N1 - 120 kg/ha N v 19.64 0 18.82) 18.59; 18.38 15.53 15.96; 12.53 ] 16.42 ) 16.98
(N1 - 180 kg/ha N v 19.020 18.70 7 19.00 ¢ 19.93 7 16.07 i 16.52, 13.86 ¢ 17.5 1 17.38
;Linear effect ; L1112 ; 1312 ; BELIE E xx;“-;- ux-“; 213 ; 111 ;“-:;:“-;““:""
. :Quadratic effect : 1t : 1z : 111 : 11z : 11 : 111 : 1112 : 112 : -
! i 1 ] [} t ) ) | |
i ] i ] i 1 b ] ] |
iL.5.D. P=0.05 P 1627 1497 13t} 080, 0937 098, 037 109, -
e P=0.01 P27y 2000 1767 107 % 1260 1310 0500 1460 -
L] ] ] ] ] _:_ : : : :
~15.E. single plot + v 2557 23, 2067 1.26; 146, 1.5 059, 1.8 ' -
- 15.E. treatment mean + v 0570 0527 0460 . 0280 03347 0347 0437 266 -
aCV. % o 14,02, 15487 13437 7.99 7 11.25% 1122, 510%F 9520 0 -
i Interactions f IN® 0 IN'P ) - DINTRREODOIN'SR O INCE O JINCEREOIN'E I
‘ T T R S T (B P
t ! g ' ; l i 4-- d '
1Trial mean | 18191 15577 1535} 15777 12.96 . 13.69 i 11.48 7 15.25 ] -14.78 .
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Table 4 : BRF % cane data

{TREATMENTS ) ERF % CANE

] ]

t []

‘ iV LR} 2R | 3R . 4R | SR 1 6R ) 7R | B8R ; MEAN

) - ' 1 - i H ] ] ] ] 1]

] ] ] [} | t 1 i ] 1

“1Main plots. : : 3 ; ! K | 5 Vo

/10 - Control , no stillage | 14.58 ) 14.21) 1435 14.23 ) 1512 1442 13.67 1 15.15 14.47

11 - Stillage diluted 1:400;- 14.77 | 14.38 | 14.42, 1420 15.09, 13.73 13.67, 1470 14.37

'I1 - Stillage diluted 1:200, 14.98 | 14.16 | 14.30 7 14.08  15.03 | 13.78 } '13.64, 14.32 ) 14.29

11 - Stillage diluted 1:100;. 15:04 | 14.16 | 14.14 ) 1411} 16,80 ; 13.68 ) 13.5 ) 1417} 14.21

JI1.- Stillage diluted 1:50 | 1512 ) 13.94 . 14.27 ) 13.64 ) 14307 13.37% 12.76) 1424, 13.%

1 ' ' i - p==m- ' ‘ ' :

1Significance ) NS. ) NS, ) NSy o ¢} ¥ v NS T .

iL.S.D. P=0.05 oo - - 040 049 057 - b 0450 -

Vo P00t T N S S A S T (X B

i ! V== i-- i ; - | i :

\S.E. single plot + i 077, 066, 089; 051} 063, 0737 112 057 -

'S.E. treatment mean + ¢ 0197 0160 0227 0.43, 046, 0.8, 0.28, 0.15; -

icv. 1 v 5.15) 463, 625 .366; 425, 533, 833 404 -

1Split-plots : : ' ! ' ' : ' ' '

1 _ - ] ] ] ' ] I 1] ] ) B

[ Dnainininteiniteieii i 1 1 ] ] 1 ' ] 1 1

N0 - Control no nitrogen | 15.17 ) 14.18 ) 14.06 ) 13.72.) 14.58, 1400 ) 13.28 ) 14.75 | 14.22

N1 -60 kg/ha N - 115,01 ) 14,27 ) 14,477 14217 15.03 7 14.07 ; 13.64 | 1475 14.43

N1 - 120 kg/ha N v 1463 ) 1422 14,377 1410, 15,07 7 13,597 13.53; 14.30 7 14.23

(N1 - 180 kg/ha N voo1e 77 1401 1429 0 14.18 ) ‘14.78 v 13527 13,37 ) 16.26 ¢ 14.15

:Lineaf effect | v, * NS ) NS, ™ | NS ™ NS O} Y -

(Quadratic effect i NS NS, o ooy o NS 0 NS -

] ] ] ] ] [} [} ] 1 ]

(] ] t | ' | i | ] ]

1L.5.D. P=0.05 o053 - 0 037 03t 035, 08, 03t 052 -
T P=0.01 P-4 - 4 0407 0427 046, 1153 - 4 - 1 -

1 * ] 1 ' ' [} ¥ 1 1 [}

t ] ' ) t | [l g ] ] [} -

1S.E. single plot + . 0830 040 0487 049, 055, 060, 049, -082; . ‘-

:S.E. treatment mean 4 v 0197 0097 011 041 0127 0147 041 018 -

R y 5.60 ) 2.80, 333} 3.5 367, 438, 366, 564, -

'Interactions N T T S S SRS |, R S R

‘ R T A T T S S A S R

CO14.90 0 14470 16300 14,05 14.87 ! 13.80 ) 13.46 L. 14.52 ! 14.2

1Trial mean
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Table 5 : ERF yleld data-

S

1
]
1]
]

ATREATMENTS ' ERF  YIELD (t/ha) |
' {R ! 2R ! 3R ! 4R ! SR ! 6R : TR ! B8R . MEAN |
' ' - d ' : : : : :
1Main plots H ' : ' H l ' ' : '
i ) i 1 ] ] ) ] [ ?
"""""""" 1 t ) 1 ] [} i ] t t
110 - Control , no stillage | 21.63 | 17.31) 16.28) 16.24) 13.89 ) 13.94, 10.78 | 13.87 . 15.49
111 - Stillage diluted 1:400; 20.29 ¢ 16.31, 16.37} 1653} 1438 .14.82) 12.78) 18.28 | 16.22,
'T1 - Stillage diluted 1:200 22.30 ! 17.46 , 16.62 ) 16.83, 15.25; 1596 13.06 18.26 16.97 )
'11 - Stillage diluted 1:100! 22.09 ! 17.71 ) 16.62 ) 17.50 1504, 17.61) 13.21; 18.66, 17.32
11 - Stillage diluted 1:50 { 19.87 | 18.66 | 18.24 1 19.37) 16.51 1839 13.61: 20.847 18.19.
'Significance NS, NS, NS, ot mmox o amo
- : ' : X ' ym--- i - '
'L.S.D. P=0.05 o= 0 - 0= b 2050 1660 160 179 174, - ’
: P=0.01 T - 02 S A T NN S S
' : ' jrememeee- V- - ‘ : X X ' '
'S.E. single plot + Vo433 2.3, 2280 266 216 207 233, 2.2, -
'S.E. treatment mean + ‘108! 05 057! 066 05! 052 05, 05, - |
'c.V. % '20.39 ) 13,400 13.5 0 1536 14390 12.85) 18.36 ! 12.55! - |
' = |z==z33233) 2) ' |s==z==ass|zszzszzcc | ' :
1Split-plots : H : : ' ' ' : H ' X
jmmmmeemmecneean H : ! ' ' ‘ : : | '
{NO - Control no nitrogem | 16.90 ; 11.16 ) 9.92, 10.20, 8.91, .10.43 ) 9.06, 13.25, 11.23}
'N1 - 60 kg/ha N O2l4 Y 15940 1571 16760 13.81 0 1534 ! 12.42 ) 17.99 ) 16.17 )
‘N1 - 120 kg/ha N Y2317 % 21300 20,50 ) 20310 17.82 ) 18.75 ) 13.80 ! 19.45 ! 19.39 |
N1 - 180 kg/ha N '23.46 0 21,570 21.17% 21980 19.52) 20.06 ) 15.47 % 21.25 % 20.56 !
:Linear effect E . 112 ‘: 282 -I: 112 |: $12 ': 111 ‘: 11t --‘: xx.x ': 13 ¢ BN l: - .:
:ouadratic Effect : } 344 : it : 111 : i1z : 1§ 4 : 112 : 111 : 11 : - :
(] ) t t t ] ? ] 1) 1
| ' | 1= | ] [} | 1= [} i
- 1L.5.D. P=0.05 Y1530 1.5 1.43) 0.85) 0.9 0.9 0.41) 1.2, - |
! P=0.01 2050 2050 1917 160 1280 1.26) 0.5 1.63) - ‘
'S.E. single plot + V2410 2400 2240 130 1500 148 0647 1920 -
'S.E. treatment mean + 0.5 0.5 0.50! 030! 03! 0330 0.1h! 0.43F - !
V. % Vo113 ) 13.80 0 13.327 7.3 10002 9.4 5.02% 1066, - |
] ) ) ) ] ] ] ] [ (] i
1" [ Daatuted ] 1 ] t [l 1 1 |
'Interactions S { AL SRS 1 L PR (AR ALNNS AL TS ( ACTLINNS (AT D (L R A
O T T f | B S
'Trial mean Co2124 0 17490 16.83°% 17310 15.02 ) 16.14 ) 12.69 ) 17.98') 16.8 |

—
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Table 6(a). :Interaction Table :.Cane and ERC yield . - -

{ TREATMENTS

CANE YIELD (t/ha)

LEVELS OF N (kg N/ha)

ERC YIELD (t/ha)

LEVELS OF N (kg N/ha)

' P=0.01

]
- !
0 & 60 1 1200 1 180 ) MEAN i1 0 ) 60 .} 120 | 180 | MEAN
] ] [] [N 1 ] ] ]
' 1 1 1 t ' [ i
110 - Control , no stillage ; 48.05 )} 88.72 ) 103.40 } 125.30 | 91.37 i} 6.49 . 12.16 ) 14.45, 15.69 7 12.20
I - Stillgge diluted 1:400;. 88.82 ; 117.67 | 140.34 , 154.35 %} 125.29 ;) 12.07 } 1551 17.20} 17.53; 15.58
- It - Stillage diluted 1:200, 91.98 | . 123.24 | 146.69 | 150.22 | 128.03 {y 12.01 | 15.62, 16.57 % 17.44, - 15.41
11 - Stillage diluted 1:100; 102.30.} 126.45 | 146.21 ; 154.26 ; 132,31 ;) 13,07, 15.09; 16.16 ; 17.58 15.47
1 - Stillage diluted 1:50 | 121.88.) 156.73 ) 145.97 | 162.05 | 146.66 |} 14.29 ) 18.80 ) 172,75} 19.46 17.57
H ' H H ' R " 4 ' : :
+Trial mean 4 90.61 ) 122.56.) 136.52 7 149.23 ) 124.73 ), 11.59 ) 15.44 % 16.42 % 17.54 % 15.25
{ [N
1Significance Interactions | IN' s " e
[] ] " .
] ] aad B
1L.5.D. P=0.05 ! 16.92 " 2.44
\ P=0.01 : - ' -
Table 6(b) :Interaction Table : ERF yield .
i TREATHENTS , ERF YIELD (t/ha) '
] ] t
[} ] hntal
' i LEVELS OF N (kg N/ha) : '
H V0 0 60 v 120 | 180 | MEAN !
] H i i H ‘ -
10 - Control , no stillage | 7.23 ) 13.49, 16.08) 18.69 ) 13.87 |
I1 - Stillage diluted 1:400; 13.51 ) 17.94 ) 20.29: 21.41-) 18.28 !
1I1 - Stillage diluted 1:200{ 13.52 ! 18.17! 20.32 ' 21.02 ' 18.26!
I1 - Stillage diluted 1:100; 15.10 ! -17.96 ! 19.75 ! 21.82 ' 18.66 !
111 - Stillage diluted 1:50 | 16.90 ; .22.37 ) 20.79% 23.31 ) 20.84 !
] 1] L ] . ] b []
4 ] [ ) ] [] ]
1Trial mean V13250 17,99 ) 19.45) 21.25) 17.98 !
: . . :
1Significance Interactions | IN' 3 ‘
] ' ]
] g ] ]
{L.5.D. P=0.05 H 2.73 :
v i



- 10 -

L‘ e A e e et e e ol
,
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Table 7 : Stalk count data
-+ TREATMENTS ' STALK COUNTS/ha X (1/1000}

' :

: v IRV 2R ) 3R V 4R ) SR | 6R 7R i B8R | MEAN

' ' jumm- ' i - i ' ' :

'Main plots ' i : i H ' ' H i

110 - Control , no stillage | 135.3 | 140.5, 144.0 ) 150.8 ) 153.1 ) 153.9 ) 154.7 ) 150.0 , 147.8
JI1 - Stillage diluted 1:400, 103.6 , 137.3 ), 142.7, 146.9, 152.1 ), 156.9, 155.6 ; 155.3 ! 143.8
11 - Stillage diluted 1:200; 135.9 . 139.7 1 145.3 ) 148.7, 15%5.6, 157.2 ) 157.4 ) 152.7 ! 149.1
111 - Stillage diluted 1:1007 134.9 ) 142.4 | 145.4 ) 149.6 | 158.5-7 159.2 ) 157.6 ! 158.0 ! 150.7
11 - Stillage diluted 1:50 ; 125.5, 146.2} 150.1 ) 152.5% .157.3 % 152.7 % 157.2 ) 150.3 149.6
b2 ! zs22=!zpasooazc!3z322zess! ! !ozzzzzzzs!zzzzcozzs ! i

] Lk } t i [] ] ] i ]
1Split-plots : : ' : ' ' ' ‘ ' '

H ] ] ] ] ] ] t 1 [

[ Attt . [] | | 1 ] t [} | '

iNO - Control no nitrogen ., 117.5 ) 127.9: 132.3, 139.5, 145.6 ) 151.0 ) 1572.3 ! 150.7 ! 140.2
N1 - 60 kg/ha N ¢ 13307 13970 1467 153.7, 158.3 ) 160.8 ; 161.7 ) 153.5, 150.9
Nt - 120 kg/ha N v 138,67 1479, 151.2, 153.3) 158.4, 158.3, 155.5) 153.9! 152.1
N1 - 180 kg/ha N v 14067 149.5 ) 1516, 152.2! 158.9, 157.8, i51.5 ) 155.1 ! 152.2

t t ] ] ] ] [} [} ' ]

' Al | |TETEem—— | 1 i ] ' i |

yTrial mean v 132,40 141,21 145.5 0 149.7 ) 155.3 ¢ 157.0 , 156.5 ! 153.3 ! 148.9

7610/1 : STILLAGE TRIAL - 1R to 8R

Table 8 : Stalk length data

TREATHENTS . ' STALK LENGTH {m) :
‘- ' ---- : ' :
' 1 1R V 2R , 3R , 4R , SR | 6K | 7R | 8R | MEMN
] ) b ] ! (] ] ] ] ]

] [ Duniatateieaiate josTmTEE | ] [} t | ] i

'Main plots ' H ' ' i ' ' ' ' '
(rrermm—sam——— ' H : ' ' ' i H ' '
110 - Control , no stillage } 2.78, 2.44 ) 230, 233, 206, 246, 1.85) 191} 227,
111 - Stillage diluted 1:400; 2,66, 2,35, 2,35, 242, 220, 2.59: 2.06, 237, 238,
11 - Stillage diluted 1:200, 2.80 ; 2.5 | 2.40 | 2.47) 2.26, 2.76, 2.16 ) 2.43, ~2.48 |
JI1 - Stillage diluted 1:100; 2,67 , 2.44, 2,32 ; 2.41) 213, 2.82: 215, 2.46 ) 2.43;
J1 - Stillage diluted 1:50 ; 2,60} 2,48 % 2.5 270} 232, 3.05% 2.28, 2.65) 2.58,
i = ! x::llllllﬂ!:Hﬂ:::s:ﬂﬂ::::::::::: ' : ' ' !
1Split-plots : ' ' ' ' ' ' : ' ' :
§ommm e maeeee : ' : : : ' H ' ' '
iNO - Control no nitrogen §{ 2,35} 1.9 1.837 186, 1937 215 173, 1.89; 195
N1 - 60 kg/ha N Vo269 2,29, 226 229, 2.9, 2.64 2.04% 231 232,
N1 - 120 kg/ha N V2,92 2.8, 270% 279, 242, 3.05; 218! 2.64) 2.69
N1 - 180 kg/ha N 284 2,80, 2.75, 293 239, 31, 247 2.62) 2.7,
' H jmmmeemenn - o : ' ' ' : '
1Trial mean 'o2.700 245 ) 238 246 2210 276, 2.20% 2370 2.4
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Table 9 : Stalk diameter data
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1.14
1.21
1.14

1.26
1.29
1.33
1.32
1.30

1
'
'
‘.
'
t
'
1
'
'

1.04
1.04
1.1
1.14
1.08

0.95
0.9
1.04
1.06
1.04

1.07
1.13
1.14
1.24 )
1.14

1.18 |

1.12
1.15
1.2
1.25 4

NO - Control no nitrogen

Nt - 60 kg/ha N
N1 - 120 kg/ha N.
Nt - 180 kg/ha N

1Trial mean

i
1
t
!
]
t
]
]
]
]
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10 - Control , no stillage
It - Stillage diluted 1:400;
11 - Stillage diluted 1:200
I1 - Stillage diluted 1:100
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Trial mean
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1
1
1
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Table 15 :Foliar N% Dry Matter at 22 weeks .

 TREATMENTS H LEVELS OF N (kg N/ha) i

|=mreveeseescessmmsmcacsenrenietaneanans '

0 7 60 120 ) 1080 | MEAN

: i ' R a Dat e

) ] 1 1 )

t 1] t ) '

i i ‘ ) |
110 - Control , no stillage | 1.29, 1.44, 1.5 .70, 1.49
111 - Stillage diluted 1:400; 1.2} 1.59 1 1.65 .75, 1.63
111 - Stillage diluted 1:200) 1.5 1.5¢; 176, 1.9 1.67
JI1 - Stillage diluted 1:1000 1.0 170 1737 1.82¢ L7
111 - Stillage diluted 1:50 } 1.72; 1.8z, 1.8Z, 1.87, 1.8

] ] ) L] [}
==== | | t syTemeseses [kt
'Trial mean VL83 1830 170 |78 1.6
Table 16 :Foliar K% Dry Matter at 22 weeks .
+ TREATMENTS ' LEVELS OF N (kg N/ha) '

Rt .

Vo0 0 60 b 120 | MO | MEAN
e | ' jmmmmm———- jmmmmm——-- jomemm——=-

' ' ) | '

' ' ' ‘ H
110 - Control , no stillage ; 0.76, 0.87, 071, 0.77, 0.78
JI1 - Stillage diluted 1:4000 0.98 ) 104 105, 1.057 1.03
(11 - Stillage diluted 1:200; 1.23;, 1.23, 1.6, 1.4 1.3
11 - Stillage diluted 1:100, 123} 1.28, 1277 1427 130
JI1 - Stillage diluted 1:50 ; 1.25, 1327 1277 L40, 1.3
' - ) ] ) | [}
ittt | 1 [ Rttt [ adebatnduiniuiuint bttt
1Trial mean v 109, 115% 113y L2ty 1S
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TREATMENTS ; RATOON | MEAN  |STILLAGE
; DILUTION | APPLIED
i ; \ (mm)
"""""""""" ] | [ e
Il VIR 1330 3.9
1:400 dilution ) S B VI 1.6
VR 138 1.9
i 4Ry L1406 1.6
¢ SR} 1:336 4 31
7 6R | 1350 2.0
. 7R po1:213 5.7
¢ 81 1:285 3.5
{HEAN v 1:33% 2.9
..................................... R LT
12 v 1R} 1:200 | 6.5
1:200 dilution ) S FO1. 'R 6.2
VO33R 1195 3.7
v &R 1207 31
-1 S 1 A I 6.3
v R 1177 4.0
R 1139 ) 9.0
¢ BR ¢ 1:165 | 6.5
‘MEAN v 1:181 5.4
] ' -
13 ¢ IR 1:108 | 11.8
1:100 dilution ¢ R 199 6.7
¢ 3R 19 8.3
R S £ 6.5
v 190 2.5
. 6R V1% 79
v TR} L8 153
v B8R 1:90 | 11.9
| TTTE T [t [ D
yMEAN po1:95 10.1
I4 IR 54 236
1:50 dilution P28 159 125
K S -V S L
Y S .Y A VY
- p 149 24.9
y 6k 1 151, 6.4
R ESE 269
¢ 8 150 0 233
' ' I =
MEAN D 1531 19.5

i TOTAL | POTASSIUM;HITROGEN
' SULIDS | AS K20 T ASH
i (kg/ha) | (ke/ha) & (ke/ha)
“jmmemmenes | |
15534 229 ) -
D X 183 | -
N CLX 212, -
HES U3 T 207 ; -
v 1747 250 5 49
| 1452 198 55
i 3500 4 452 | 58
v 232, 245 41
1833 247 51
i e : [
P 459 387 . -
v 2429 362 | -
i 3140 418 | -
V29 413 | -
) S O 491 ) 102
v 211 370 ) 107
v 6062 | 769 | %
¢ 4212 503 1 80
i it ' 1
¢ 3375 464 | %
I A t 1
P 4695 707 | -
b 4938 709 -
i 6487 | 913 4 -
v 5670, 871, -
¢ 6492 3 997 | 230
‘ 5200 , 709 | 22
Vo3 1392 170
v 6090, 971 145
R g |ToTms s [ttt
iy b586 | 909 | 192
(9669 | 1457 | -
Po9555 ) 1366 -
v 12561 1 1744 -
v 11265 7 1660 -
v 13796 1962 408
v 11164 1601 458
o 22038 1 2029 ¢ 321
(15329 ) 1805 ) 278
i | '
i ‘ ]
R KV /A VO I 152

- - e - mE m. me - - -
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i 1CONb(microS/cn) | I EXTRACTABLE CATIONS (n.e.%)

' TREATMENTS fommmmmm e p0.0IM .- ---

' 'SKT.PASTE|SAT.EXTRACT, CaClZ) | K Ca . Mg 1 Na | TOTAL

At L9 W7 5670 B30 830 35 w3k 135
11 ' 191 | 200 | 6.21 | 1.04 ) 8.7 3.3, 0.42 | 13.5
112 ' 234 B0y 63 100, 5.5 30, 0.2y 9.8
113 : 285 | 446 | 6.05 | 1.18 | 5.8, 2.9, - 0.30 10.2
114 X 365 ) 580, 6.4 | 1.3 0.8 | 34y 0220 1.8
: ............................................................................................
1Significance . AL AR e oo NS NS NSNS

: ............................................ e mer e ———————————
1L.5.D. P= 0.“0'5 , 77 101, 0.281)...0.31, - - - -
: P=0.01 v 109 ) 1420 039 0.44, - - - -
'5. E. single plot + P10 1317 036 0.4l 3.4 0.87 030 4t
i5. E. treatment mean + | 25 | 33 009 0.10 0.9 4 0.2 0.07 1.0
V4 % U %720 54850 4163, 48,260 2571, 9.2, 35.81
::::::::::::::::::::::::'"“"""""‘""“"““::::::::.1!:R!!::::::::::::::::::::::::::::::::::::::::::::::::
N0 ' 227 3290 6.4, 103 7.3 337 0327 120
Hol ' 236 3570 6.1 100 7.0 1 3.2 029, 1.5
v i 245 /. 598 0.92, 6.7 | 3.1 0.3 111
3 ' 270 ! 400, 6.0 7 097, 7.1 3.3, 027, e
'Linear effect ' o st ON.8. ) NS, NS N.S.Y NS NS

(Guadratic effect r hS N.S.V NS ) NS NS+ KRS, NS T KRS

'L.8.D P=10.08 : 35 61 ; - - -1 - - -
: P=0.0 ' - - - - - - - -
.S.E. single plot + : 55, 9% vy 0.22, 2.1 .57 0.17 4 1.4
'S, E. treatment mean + | 12 4 2 007 0.05, 0.5 0.1, 004, 0.6
¢V A v 22.36 20,09 v 5.3} Zz.29) 25.82 % 16.50 7 55.76 1 Z1.15
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Table 19 : Soil Analysis Data - Soil sample depth 30-60 cm.

EXTRACTABLE CATIONS (m.e.?)

' {COND(microS/cn) v P '
' TREATMENTS ' y (0014 '
, (SAT.PASTE|SAT.EXTRACT) CaCl2) ¢ K €Ca i Mg + Na : T0TAL |
‘ - ' '
B ' 148 | 157 5.81: 022, 83, 38 04 12.8;
1 i 204 | 205, 622, 0.76: 1027 3.4, 053, 149
12 H 223 | a6 7 6,05  0.65 | 5.6, 330 0.25 9.8 ¢
3 ' 314 8. 6.19: 0.82, 6.7 4 357 0.8, 113
114 ' 387 | 44 ,  6.48 7 1,124 8.0 7y 0207 130
: _
1Significance H LA me DN S BN S NS LR

; - - ‘

L.S.D.  P=0.05 : 86 | 83} -1 0.42 - - 021 -
H P=0.01 ! 121 | 17 | =y 0.59 - - - -
'S. E. single plot + V12 108 055! 0557 471 167 0271 55
\S. E. treatment mean + | 8, 27, 0144  0.14, 1.2 0.6 007, 1.4
. V.4 L 43.82 ) .78, 8.87 . 76.86 . 60.69. -44.22, 79.45, 44.51

: angzsal ==== an= a==
iNO Y 6, 612, 0747 7277 3.6, 029, 123
)1 ] 264 | My 622, 0.7t 7.9 3407 035 124
N2 ' 238 | 22, 6.097 066, 7.1, 350 034, 116
N3 i 261 | 09, 6167 0.76 8.4, 36 039, 132
it .

1Linear effect 7 NS N.S. ¢t N.S. ¢ NS | NS+ KNS NS T NS
1Quadratic effect r NSO N.S.V N.S.) NS NS, NS NS i NS
:S. E. single plot + ‘: 74 | 871 039, 0.25: 3.60, 0.9, 0.15, 3.9
iS. E. treatment mean + : 17 20, 009 006, 0.8, 0.2 0.03, 0.9
iC. V. % V28,94 29.66 7 6.33 7 35.17 7 46.50 7 2550 43.33: 31.5%
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Table 20 : Soil Analysis Data - Soil sample depth 60-90 cm.

|
N0

;COND(microS/cm) i PH EXTRACTABLE CATIONS (m.e.?)
TREATMENTS : v {0.014 |

'SAT.PASTE|SAT.EXTRACT, CaCl2) ¢ K | Ca M 1 N TOTAL
10 ' 166 | 180 ¢ 5.90 %, 0.18 ] 8.9 4.1, 0.5 13.7
1 H 239 | 26, 635, 053 113, 36, 032, 15.8
12 1 235 | 2637 6,01 0.4 | 5.3, 360 0.42 9.8
13 ' 382 | 4457  6.20 7 0.61 | 1.7 4 3.9, 0.28) 12.5
14 i 429 | 468 7  6.49, 099 9.1 4.1, 0.25) 144
Significance ' | e BN S, weoNS T KRS NS NS
L.§b. P=0.05 : 128 | 119 -1 037 - - - -

P= 0.0_1 H 180 | 167 -1 0.52 - - - -

'S. E. single plot + Vo6 1550 0.63) 049 59! 21} 041! 6.8
\S. E. treatment mean + | 4| ¥V 016 0423 LS 0.57 0.10 1.7
C. V.3 v 52,30 48.84 , 10,17 ) 88.26 ) 70.35; 53.78, 116.13; 51.68
' 3gxzssz SSISSSRSSSIISSISISIoSSISIsSoIsSToooSITSogSRISSISTIssTos:s

: 280 1 2%, 6.16 7 0.5, 8.9, 360 035, 134
Hijl - 299 | 33, 6.21, 0.5 8.3 38, 0.3, 130
N2 H 280 | 2 , 619, 0.52] 8.0, 4,1, 034, 130
N3 ' 302 | 31V 6.22; 0.5, 8.5} 397 0377 134
" e o B 8 T e e
1Linear effect i NS N.S.. NS¢ NS NS NS NS T NS
1Quadratic effect v NS NS¢ NS NS NS D NS NS T NS
: ..........
:S. E. single plot + H 8 ) A1) 0430 025 430, 1.0 0.16 ) 4.5
iS. E. treatment mean , 20 2%, 010, 006, 1.00, 0.2, 0.04, 1.0
C.v. % p30.38 3497, 6.9, 4533, 50.69, 24,79, 44.37, 34.04

r
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: Soil Analysis Data For Treatment I0

Table 21

EXTRACTABLE CATIONS (m.e.?)

[
1
'
|

{0.014

PH
SAT.EXTRACT; CaCl2)

COND{microS/cn)

RATOON

Sample
Depth
(cm)

Ca

K

SAT.PASTE,

[}
[}
t
i

1]
]
t
|
t
t

10-30

10

]
'
1
¥
]
]
t
L]
i
'
i
!
)
'
i

% CHANGE P/1R TO 8R

10
. 130-60

220

258 |
148

9.5

0.22
0.22

i
1

5.93

291

158

i
[}
1
t
1
]
]
!
]
[}
1
]
¢
]
t

5.81

4 CHANGE P/1R TO 8R

t
t
)
]
!
'

I0

295 |

4.1
.8

13.5

0.16
0.20

6.01
6.13

268

Qs G m O g o B £S

— M T Uy WO PO

>

ik

o

D —m— =

o 105

238

180
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Table 22 : Soil Analysis. Data For Treatment If .

S - 20 -

b

. iSanple | RATOON {COND(micro/ca) | PH ! EXTRACTABLE  CATIONS (n.e.%) :
Depth : ! TRULTE. !
{ca) | ISAL.PASTEISAT.EXTRACT Cacl2) | K ! Ca ! Mg ! %a ! T0TAL !
hél bR a0 -1 6130 0460 1230 31! 0720 166
10-30 DO 200 000 64l 0.480 1270 260 039! 6.2
: DR medo B0 6310 0400 1280 340 0760 7.4
! DR ML 5B 623! 0480 170 290 "0.68% 188
: D& M9 M 6A70 0450 1300 290 0641 170
! DS 61 M6l 6210 0.660  9.90 320 0551 143
: DGR 1 24t 3010 6030 0.85) 1010 310 0800 149
! DR 240 400 660 0.960 940 361 0491 M5!
: DO 191 201 620 104 871 330 042 13.54
| . : jreeremieee! | : : e

1% CHANGE P/IR T0.8R o384 1330 130 1610 930 651 -7 -18.8)
1 ' 4 4 ' ! ] [ i t
hét LoPoL 355 -1 650 0230 189! 42! 0780 21!
130-60 DR 25 281 6481 021! 1531 381 0490 198
: DR 2590 %01 6481 0240 1661 391 0697 204!
! DR D 48y 483 6381 0250 61l 390 0771 20!
! GO D20 %) 639 026 1487 367 0.630 193!
: DS ) 20 6460 0.40 )0 14D 370 0651 162
! LGl 260 2381 5820 0450 8.8 35! 082! 136
: DR 260 28 6010 05890 951 41l 0591 148
! DB 1 206 250 6220 0760 1020 340 0531 149
1 ' ' | 1 i t [} 1 i

. 13.CHANGE P/1R 10 68 P30 200 A6 2040 <4600 <1900 -3210 <382
i t 1 t ' i ) ) 1 ' '
it PP 385 06350 0240 1780 390 0.8 18!
160-90 DOW D u51 2850 5850 0200 570 40! 0841 204!

PR 29 NS 6SLL 0220 1750 47! 0881 23!
DR M3 S 647 0230 1551 41l 0740 205
PR 330 3090 6381 0260 1570 381 0641 N

Lo o1oamt o s12% 6390 0350 1210 41l 062! 172!
PO 290 260 6080 0310 980 37! 0.8 147
DOROD 2 270 6421 0480 1120 471 0564 169
DR 29 26 6350 0830 1131 361 0.2) 158
MEAN 1 -37.90 350 0.0% 108! -3%.5! -1.70 -61.9% -39
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7610/t : STILLAGE TRIAL - IR to 8R

Table 23 : Soil Analysis Data For Treatment I2

1Sample . RATOON }COND{microS/cm) I EXTRACTABLE CATIONS (n.e.?) ‘
1Depth ' , 1 {0.01M | e :
'(cn) : 'GAT.PASTE.SAT.EXTRACT! CaC12) ¢ K & Ca Mg ! Na | TOTAL !
H ]
112 S R ¥ -0 581 0557 95, 33, 057, 139
10-30 SR 20! 35 650 058  9.3) 3.1 041! 134
\ ) S VL 203 623 046 881 35 0.5 13.3)
! 'R 243 3. 5.80! 0.61) 114! 25% 072, 152
' VR 27 289, 633, 049 9.9 28 051 13.7:
: 'SRl 265 ) 452 635, 0.75) 85, 3.2, 068, 3.1
' VO6R ) 23 3290 - 572 0.83) .70 304 119 1274
! LR 344 ) s91 ! 5.95) 1327 25: 36 0.32: 127
! \ O8R4 23} 3% ¢ 6.43F 1000 55, 30 025! 9.8
i { ] [} [} 1 t ] t ]
'% CHANGE B/1R 10 R bo-14.9 ) 1.1 55! 818! 421! 9.1 5.1 -30.0]
] ] ] ] [} ] ] ] 1 ]
‘12 bR 220 -1 584 0.22F 87 34 0.78F 131!
130-60 VIR 220 290 630 0450 1207 3.2% 0.5 159,
: PO L 180! 240 630, 030 9.9, 37 0.72) 146!
' COR L 25! 34 569 0350 10.1) 3.4 077! 146!
: VO 181 360 6.3 030 120.8, 32 0.5 149
' 'SR 267 ) %0, 6.5, 0.437 9.1 3.6. 0.68. 13.8!
: LOBR 1 284 %, 583, 046 7.6 33 1260 126
| VR 39 406 5970 076 811 42! 0431 135
: IR ! 223! 2% 6.05) 065! 56 33! 025, 9.8
! e i : | 1 1 ] ' ' i
1% CHANGE P/1R TO 8R R W 4.8 3.6 195.5! -3%.6! -2.9! -67.9. -25.2!
i i 't 1 ] t | 1 1 { §
112 VR 2% -1 5.9 023, 9.6 43 091 150
160-90 VIR 224 1) 469! 023} 106 35% 050 148
: ) S i} 19 ) 6.45) 023 B4 46 077 140
; PR 243 9, S77. 0220 9.7, 3.2 0.8, 139
' LR 202 2770 . 639 0197 110 35: 0.60 153
: LSkl 299 ) 3y 625 0330 9.0 41! 079 142
' VOBR L 2% ) 2790 596 0311 7.4 36 1250 12,6
: PR 32 ) 67, 6.02 052 83, 46, 048 139,
: R S X O 2430 601! 04 53% 36, 042, 98!
] ‘ ] [ t t H ] ] 1 ]
' MEAN 0 7.5 320 0.8 913 '

-44.8 , -16.3, -53.8,; -3.1
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Table 24 : Soil Analysis Data For Treatment I3

- 22 -

. ySample
1Depth
(em)

~+ RATOON

\COND(microS/ca) -

1SAT. PASTE | SAT. EXTRACT

PH
{0.01M
CaCl2)

EXTRACTABLE CATIONS (m.e.R)

@ |

Hg

_Ma

13
10-30

2R
R
iR
SR
6R
R
&R

1R

260
210
219
275
235
238
301
435
285

)
]
]
t
'
[}

295
206
298
245
380
443
801.
bb

5.55
5.65
5.85
5.9
6.46
6.30
5.97
5.92
6.05

9.0,
8.4,
7.9,
10.9
0.7
8.6 ;
8.5

- 1.0

5.8

3.5
3.4
3.5
3.8
3.4
3.6
3.6
4.2
2.9

0.59
0.49
0.5
0.79
0.68
0.711
1.18
0.29
0.30

14 CHANGE P/1R T0 8R
t

9.6

50.5

9.0

-35.6

=171

-49.2

|
13
130-60

IR
2R
3R
4R
SR
bR
R
8R

290
230
19
354
248

275

K)§!
436
314

303
+ 155
388
250
326
3%
- 581
368

5.79
5.95
5.89
6.34
6.54
6.50
6.00
6.09
6.19

0.77 :

11.7
10.6
8.7
3.9
10.8 |
10.6
9.1

¢
]
]
i
]
)
|
]
)
'
)
'
'
U

4.3
4.5
4.7
4.4
4.1

4.2

4.1

0.92
0.61
0.59
0.82
0.69
0.73
1.15

A CHANGE P/IR T0 8R

8.3

21.5

6.9

13
60-90

§
'
t
[}
]
|
|
t
'
]
i
!
t
[}
!
'
i
]
t
]
'
L
]
t
1
[}
1
1
)
t
]
)
t
[}
]
'
}
L}
¢
1]
J

1R

298
259

295

'
[}
1
]
]
[}
]
]
!
¥
'
1
'
[
I
L]
]
]
'
i
]
t
)
]
t
'
¥
'
]
!
1
i
]
[
L]
]
}
H
)
t
'
]
t
1
]
'
)
1
'
L]
)
'
)
]
[
$
1
]
]
]
]
]
]
]
[
]
]
t
+
t

1
'
[}
'
]
[}
]
!
]
i
]
]
]
3
]
t
i
]
1
]
t
]
1
]
'
i
'
t
i
'
1
'
I
]
t
3
§
t
[}
'
I
1
t
]
[}
]
'
i
]
)
]
'
i
L]
t
i
]
'
]
]
[}
]
1

¢ R 231 198
I 366 k41
¢ 4R 237 290
. SR 3% 342
. bR 325 331
. R 423 528
. OR 383 445
(MEAN 28.5 50.8

1200 7.9 48! 032 142
082! 67! 35! 028! 11.3

i ' -
24170 -42.71 -18.6 ) -69.6 ¢ -3

-: |' .
0.20¢0 133} 47 0.8 191
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0.27) 1.1} 52! 062! 17.2
03 185! - 49! 079 5@
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7610/1 : STILLAGE TRIAL - IR to 8R
Table 25 : Soil Analysis Data For Treatment I4
Sample i RATOON |COND(microS/cam) S EXTRACTABLE CATIONS (m.e.%) H
iDepth ' jmmmmmmmme e m e . (0,014 §---- ' '
{cn) i 1SAT.PASTE|SAT.EXTRACT; CaCl2} | K | ¢Ca § Mg 1 Ha | TOTAL |
mencmmencmm———————— ——— : --:
14 vP 310 -1 639, 045, 12,0 3.5, 066, 16.6 )
0-30 VIR 235 | 338, 613, 079, 10.3, 2.7 051 F 143
¢ 2R 265 | 305, 6.61, 103, 10.3, 4.1 0.8 16.0
PR 39 | 481, 609, 0.80 146, 36, 082, 19.8,
v 4 269 | N4 678 122, 12,5 337 0 177
¢ SR 302 4 b4 L 680  1.34, 114, 3.9 0607 17.20 -
. 6R 393 52, 616 1.64, 8.6 | 36, 0.9 147
v R 529 | 910}  6.22 % 2.07 | 7.8 607 032 1423
i 8 365 | 580, 6.2 ¢ 1.35 6.8 | 3.4, 022, 118,
; -- jmmmmm——=- ' ‘ ' -=i- i - ‘ i
% CHANGE P/1R T0O 8R Vo177 .6, <23, 20007 -433% -2.9. -66.7) -29.1,
-- Smmmmmmmmmeecesmenooeooe yomm———- jmmmmme————- i==- ' ' jmmmm=---- |=====m==- (m=mmmm-- ‘
14 N S 306 -, 6324 0197 161 &1 075 1.1,
30-60 PR 300 30, 6.44,  0.26 146 3.0, 045, 18.4
) S 279, 28, 6,64, 052, 10.8] 4.5, 062, 16.4,
. 3R ' 424 451 6.26 , 0.53 16.1 4 4.5 1 0.93 22.1
PR 293 | 2917 695, 0.60 7 14.8| 3.6, 072, 19.7,
v SR 326 388, 68 090, 12,9 39, 080, 18.5;
POBR 390 | 485, 627, 1.06; 106, 370 092, 163,
Y B 450 | 5451 6.38, 1.47) 8.8 | 43,7 029, 149
R S 387 ) 44, 6.48 ) 112, 8.0 | 370 0207 13.0
% CHANGE P/1R TO 8R v 2.5 3.5 | 2.5, 48955 -50.3%  -9.8:F -713.3% -38.4
14 A 377 -, 666, 025, 19.1 4.7, 0.83, 249,
60-90 vk 305 8. 651, 0.23) 153 370 048, 197,
Y/ S 316 | 047 673, 0.4 12.7, 49, 060, 18.6,
PR 475 | 510, 647, 039, 189, 4.6, 088, 2.8, .
v 4R 306 32, 687, 049, 161, 39 07721 212
¢ SR ' 363 | 404} 6.75 0.63 | 13.6 § 4.2 ) 0.60 19.0 ;
PO6R 408 | 4%,  6.29, 0.81 ) 10.9, 38, 097, 16.5
R 463 | 53% ¢ 636, 1.9 9.5 | 6.3, 0.28 153,
, 8RO 429 | 468 1 6.49 )  0.99 9.1 4.1 0.25) 144,
MEAN . 13.8 ) 34,5, -2.6, 29%.0, -52.4 -12.8; -69.9; -42.0;
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SOUTH- AFRICAN SUGAR INDUSTRY AGRONOMISTS' ASSOCIATION

7610/1/9R: STILLAGE TRIAL

Cat.No.: 1426

e e

‘ ObJect. To measure long- term effects on the soil of lrrlgatlng
with distillary effluent at various dilutions and to -
‘determine the nitrogenous fertl izer value of the
applxed effluent :

This crop:  Ninth ratoon Age: 12,0 months (14.6.90 to 13.6.91)
Lacation: ’ Hippo Valley Estates, Section 9, Field 10B

Variety / Spacing:' NCo376 in 1,5 m rows

Fertilizer: ' (1) Nitrogen: ‘see treatments
Lo ~  (2) .Phosphate: 100 kg PZO /na as alngle suoerphosphate_

- applied at 4 weeks,

P 7 A3) Potash: 60 kg K O/ha as mm*late of potash applled

/ © at 4 weeks.
PTreatments:  (a) Whole Elot treatments were five rates of dilution

.. of stillage (distillery effluent):
I10: Control, no stillage o R
I1: Stillage diluted 1:400 '
I2: Stillage diluted 1:200
- I3: stillage diluted 1:100
. I4: 'Stillage diluted 1: 50

(b). Split plot treatments conblsted of four nltrogen
- levels:

'NO: Control, no nxtrogen

N1: 60 kg N/ha

N2:" 120 kg N/ha-

N3: 180 kg N/ha

The'nitrogen was applied as ammonium nitrate in two
dressxngs, half at 4 weeks and Ha“ at § weeks.

- Rainfall: _f?ie 387;7 mm Irrigationé 1455,0 mm

RESULTS

5‘(a) Yield data: The yield and quality.déta-for the ninth ratoon are shewn'
_in Tables 1 to 5.‘ Mean data for the first to nine racoon crops are also
shown. ' ' o I ‘ '

(1) -Stillage:' Trends observed in this crop were similar to those recorded
in the eigth ratoon. There were highly significant (2 = 0,01) increases

in cane, ERC and ERP yields with increaéing concentration of applied stillage.
,Qualltj levels were elgnlflcantly (P 0;01)'depressed as stillagef
'conﬁentrat‘on 1ncreased ' D o

;(ii) Vit;Ogen treatments' As in all previous ¢rops, Lighly significant
(P =0,01) quadratic responses in cane, ERC and ERF yields wereiobtained

:,1n the ninth ratoon. Unlike results obtained in most crops to date (except

fourth ratoon for FRC% cane, and second ratoon for ERF% care); there were
no significant quality'responses to nitrogen although thé general trend.
was as usual; i.e. deterioration of.cane quality with xncrea51ng amounts
of applied nitrogen.
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(iii) Stillage dilution x nitrogen interaction: {Tables 6a and 6b):
Cane, ERC and ERF yield interactions were similar in the fourth to ninth

' ratoons inclusive. For applied N levels up to 60 kg N per hectare; there

were increases in ®8EC ERC and ERF yields with increasing quantities of
applied stlllage, but thxs trend was not manifested at higher rates of

-applied N. For lower 'stillage treatments (i.e. excepting the 1:50 akd

1:100 dilutions) there was a higher increase in cane, ERC and ERF yields
with ifcreasing levels of applied N. As for effects on quality; significant
{P = 0,01) interactions were obtained with ERF% cane with the latter
increasing as levels of N increased in the I0 treatment receiving no N;

but showing no definite trend in treatments receiving stillage.

- (b). Stallx data: In the ninth ratoon, stalk ponulatlons, stalk 1engths .
* and stalk looglng % were higher in plots receiving stiliage than in those
. where stillage was not applled they also tendeéd to be higher in plots

receiving nlcrogen than in plots with no applied Ui fertilizer. No flowering
was ‘recorded in the ninth ratoon. Relevant data are presented in Tables
7 to 10 and in Table 13. s

{c) PFoliar analysis: Foiiar samples were taken from the trial plots at

14, 18, 22, 26 and 30 weeks after eigth ratoon harvest. Foliar N and K
at 22 weeks expressed as a. percentage of dry matter are presented in Tables

11, 12 14 and lo

(1) Follax NS 'Valdes tended to be geneially higher and less variable

than those recorded in the eigth ratoon. Thus ninth ratoon values ranged
from 1,42 to 1,87% compared to 1,29 to 1 87% for ‘the elgth ‘ratoon.

(11)- Foliar X%: Results were sxmllar to those of the elgth ratoon. - Thus, .
all treatments receiving no stillage, and all except one of those receiving
the lowest dilution rate of 1:400 stillage; recorded values below the

- critical level of 1,10% K in ‘the ninth ratoon. In. general both foliar -

N and. K levels tended to increase with increasing amounts of applled

'fertlllzer N and applled stillage.

(d}"Smut znfectlon levels~ Smut roguxng was conducted in the nlnth ratoon..

- at-8, 12, i5, 20, 24 and 30 weeks after harvest. Smut whip data are presented o

in Table 14. 'As in the eigth ratoon, smut incidence in the trial as a
whole was lower than in the: seventh ratoon.. As might be expected at these
low rates of infection the benefical effect of stillage in suppresslng

. smut, which ooserved in sumc of the earlxer raeoons was not manxfest Ln
'thls crop. - .}x\ . , _ .

(e) Stillage data: - R , E
(i) Total solids (Figure l) Total solids ranged from 3,43% to'8,99%

- in. the ninth ratoon

(ii) St;llage.xrrlgatlon The trlal.recelved a total of 20 stxllage :
irrigations in the ninth ‘ratoon. . The mean dilution rate, amount of stxllage,

- total solids and potassium applied in this crop, and trial means for all

crops to date, are shown in Table 17. The mean anaual application of .
potassium as K, O to date was 1,8 tonnes per hectare in the highest stillage

‘treatment I4; wnile in the same treatment 262 kg N per'hectare was supplied
in the sLlllage in the ninth ratoon. ,

" BM/NOV 91
lr !
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v‘(f) Boil analysis: Analy*rcal data from soil samples taken after nlnth

.ratoon na*vest ‘are shown 1n Tables 18 to 25.

.(i) .Seil sample depth 0 to 30 cm: As in the eigth ratoon significant

increases in available K and in saturated paste and saturated extract.

.conductivities were obtained with increasing stillage concentrations.
- Also, all treatments which recieved stillage showed gains in available
" K over tiz» periol F to IR; and as recorded in pravious crops; the magnitude

~

* of the gains 1ncreased with stillage concentration. Over the same period

losses were recorded in levels of Ca and total available cations jin all

+ . treatments.. o o

“".(ii) Soil sample depth 30 to 60 cm: Data trends were similar to those

obtalned in the 0 to 30 cm depth

' . . . oo ._~,~' . . \

'(111, 8011 sample depth 60 to S0 cm: ‘Trends were similar to thése in

the upper proflles of the soll

(g) 'Smut infection levels: »Smut roguing was cone in the ninth ratoon

at 8, 12. 15, 20, 24 and 28 weeks after eigth ratoon harvest. Smut whip
data are presented in Table 14. Results were similar to what was recorded
in the eigth ratoon. At the low rates of infection found in the trlal

- the beneficial effect of stillage suppressing smut disease Whlch was evident
1n some of the earller crops’ was not obser»ed in this crop.

DISCUSSION -

iThe good tane,'ERC and‘ERP yields obtained in the e*gth ratoon were not. )

‘maintained in this crop, Quallty was also’ poor.. This may be due to low
qualltv stillage and the fact that lower than planned amounts .of total
~.solids; and therefore also of other beneficial constituents; were applled
1n the nlgn stlllage treatments of I3 and I4

In this cro; the highest. stlllage treatment 14 was eaulvalent to 60 to
120 kg N/ha which was lower than the hrghest H benefit of 180 kg N/ha recorded

f'1n the 819th ratoon.

- BM/APRIL S$2
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: STILLAGE TRIAL - IR to R

Table 1 : Cane yield data

YIELD (t/ha).

-

TREATNENTS : CANE .
: L OUR 2R DIR L AR 1SR L BR L TR ER LR MM
CMain plots © : ! ' : 0 : : | ; ' '
R oo ! : : : P L ! :
110 - Control;, no stillage | 148.83 . 2195 13 114,04 A RY IR ‘°7..','2 G T35 9121, 89,07 ) 105,03 !
(11 - Stillagk dituted 1:400; 137.88 1 113901 112870 16311 95.00 1 1987370 9338 125291 (11ie4 ! 112.84 !
VIt - Stillage diluted 1:2000 14923 1 123.59 ¢ 16,050 11912 1 10KE3 L HTOE L 6L D 128,031 120.06 1 118,99 1
U1t - Stillage dilubed f:100 14692 1 125030 H7.08 124220 100530 12906 952 133! 126370 122,48 ¢
'n - Stnlage diltuted 1: 50 o13,49 ) 1310 ) 127,98 142,00 : 115,85 1 137,90 | 107.60 | (46,66 1 130,62 % 130.47 ! ~
:;vgnlfxcance MS. WS D NS Dr b r ot ogm s -
LSO P05 - - S IS5 ILE9 96T In3E0 1084 10.87% -
Pe0.01 - - SR A PR LI L B2 1My -

e wm T e we e me e m e-wm e -

e e m mm m e e v e e emen e o

18,8 singleplot + L 26471 IBTE) 1AA0 L 2031 16360 15531 800! 14071 11l -
1S.E. troatoent sean b L 659 4.19 .60 7 5,087 . A08; 3931 450 8, 18 -
A B DOIBAG L 1LEA Y 12200 1AM L 1860 IAI6 T 190651 1230 1206 -
'sz;e plots : : N ! H : :
K0 - Control no nitrogen 1 110,831 72.90 1 70990 TAIT! BLIY TRAT L 6645 060G 86290 79.941
N - 60 kg/ha N VOMA3.08 ) 111,92 ) 10278 ) 119.220 92470 10%.63 5 ML 1IL56 ) 1152 112,67
N - 120 kgfha N Po15S.A6 1 149,93 1 HALLTS L LAA2UT O HBAT L 936305 100120 136,52 0 12649 1 135,20 L
M- 180kgma N BT UR0BL RAD L URTL NILES L MBSO NISST 14031 WA 0T
: .;unea} affact RS ¥ 3 I $3 IS SN ¢ 2 2 £ SRS {1 SR P31 ; 231 : - m' ‘ - :
L tQuadratic effect oour o m S S ¢ z_:; ; 2L £ A
'L.5.0, P=0.05 eI I R0 680 655, Wlonm o e R
ST S UL R08 ) 1330 %030 873 8TED STT et 000 - !
1S.E. singie plot + GONRTBL U89 INTID 10670 19370 10270 A43E 1088 W76 -
S, treataent mean 1 2031 %060 S 2391 A A3 6990 2gE! 2Ti -
AN ' VoSS TR0 13,3800 3670 10161 BT 43! 9520 10431 - b
' - == ommmemeey T ' | e '
§In*eractlons PORODINE D - Iem ! Tee DDNE hews s e p -
g - O T R I BRI
¥ : : : g . " LI I ; boo-
ATreial sean LB NI TSR IS L LT II8 Y S L s sy b
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7610/t + STILLAGE TRIAL - 1R to 9R

Table 2 ¢ ERC % cane data

4a

| TREATNERTS :
5 C L MR 4 2R L IR Y AR L SR L.6R P TR L SR T R ! KEM
1 1 + 1 1 ——— 1) ] 1 1 [}
L ) t i 1 1 v ‘ i i t t §
‘Nain plots : : : : : v : : : : ;
110 - Tontrol , no stillage’} 12,470 12770 13047 1305 13600 12630 12,57 CONBA0 1R0E 0 10,95
A1 -Btiliage diluted 18000 1242 0 12805 1325 0 1308 1R300 1n.820 ILEL D ket 12300 1269
'It - Stillage diluted 1:2000 12,69 ) 12,650 13020 12850 13251 10300 M50 0 10.15 % 12200 1.5
I - Stillage diluted 131000 13.09 % 12,63 1 12.9% % L33 1 12.98 1 ILTUL 12290 MLB2 D HLTE L 12,46
10 - Stillage diluted 1:30 | 13440 12570 13001 12381 RBBL 1R06 1 1N24 1 1204 LI IL00 !
(Significatce NS DRSS DRS Lt r o ras e ey
1L.5.0, P=0,08 A . B - A T Iy L U It U I
' P=0.01 e O e ST S I S O X S S S R 18-S S
S singleplot & 1 L2610 0950 T 064D G LD 096 LB 1030 098 -
‘6. treatasnt mean ¢ ! 0311 G240 016 006 0351 0247 T 6330 027! 024t - !
RN ‘ SO LR A3 AT T B 090 873 BOs: -
tSplit-plots : ; SR v : o ; K ;
femmmmmmmaneaann . o ; : P Sy
©INO - Control mo mitregen. ) 1671 13400 1RO L 12630 132040 12280 1280 1n99) 1L35 L 1284
IR - 60 kg/ha N - - -850 120960 13420 13080 1340 0 12,200 12420 12720 1206 1786
'N - 120 kg/ha N AONA0 L ST 1308 LT TRET LS9 12300 12930 12,05 ) 1245
N - 130 kg/ha N N33 I INSL L LT 205 D 199 LIS LT 14
omrerans : N P st omeeene) e
iLipear affect AR LA L A A O T AL AR L PR L A N
Quadratic effect o KRS RS by D RS i RS D s s, -
jommmmeeees N M R S N B
LS P=0,08 AU 0380 093 = 0Ad 053 035 063 L -
R0t SR ) B N 1 R % R 2 [ R X B A S
18K, siagla piot + TONSLD 059 0S2L 057G 0840 0831 0550 098¢ 068! -
1S.E. fesataent mean ¢+ . L0 0240 0T 02D 043F 049 008! 0.42¢ 022 GA5 L -
H A DTS AETL 3990 A1 6390 T0 4530 .93 S0t -
~:X._nteré:c‘ti‘ons L » : T S A SRR (0 ey - e : -
P i S T S A S S R A T R S
: N et S e e ! ! -
{Trial sean LML 1269 1 13090 12841 1300 LB 1200 AR RERIN IR 15
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L T80/1 ¢ STILLAGE TRIAL - IR tu 38

Tabie 31 ERT yield data

< -
- hd .

. .| TREATHENTS

; ' 1R 2R ! IR ' &R ' %R AR ! TR ! SR Y % ¥R
'Z:ﬁai.'\ niots ) \ ! ' i : : 1 :
! ! : ! : : ;

S 14,360 12,38 L85 Y 4.6 ULET 13,54 )
1,76 1 1449
157 14,83

15,104 15,4p 07

SRTH RENNT R

CAIY - Stitiage diluted 11400 16,9
[0 - Shillage diluted 122061 18,83 1 15,47 !
'TY - Shillame diluted 131000 19,14 ) 15,70
. Sz'staga ditubed 1:50 0 17,60 1 46,75

14,4 COIE9 L 12,54
R, 17,28
bo16.02 ¢ 13,03
45 1357

H
10 -Contrel , no stillage | 18,80 1 1543 ;14,8 i
' : b 11660 15,58
: 1,52 1 1,95 15,41
! ¢ oLT ! 154
' 91 1.8 1757

™ Ty PR

PO T
. — . .\_
e .
>

i

)

! .
Sy .

t

L

[}

1 e et === ey Rl : ‘ : :
'Significance . VRS RS S L NS, AR T
te ~-- -evmsmeaness! : : - === - - semimes ‘ --e- '
5.0, 730,55 S I S Ry X S A & ¥ I Y S SE T W1 -
-4 R R S A U RS PR/ 2SS S P S 20 T S S
1.6, single plob ¢ RN R T R I8 L R WV RO O S I RO O KO W LA ST T Y W IR
3B, treabasnl mean ¢ e 09 0530 0L 0550 040 0,40 ;- .52 084! o570 !
A | D208 1343 1A T 1393 1AL e 1R 1409 L 028 -
‘3323 =T :::::-----::;::::::::::::::::::::::::::::::;::S:::::;::::'::::::g::::::::::::-------:::-----:-ig:: ------ !
‘Sp it-plots + b 1 : ' : : : " ' ‘ :
C N0 - Conteod momibrogen | MSA71 N023 0 9220 U936L TS5 9000 Bt WAL D9 Y 1019
S Kl - 60 kgma N LIS L MAAT D KST Y 1RA0 G 2260 (1326 L 11T 15 1588 AR
7R < 120 kgha W S 19.ed D 18Rzl 9B L1838 IR53 0 15,96 0 A3 L 1642 1 RN 1679
'l«. - 1‘30 kg/haN ‘ COO19.02 0 18,707 19,001 !9}.,93} 15,97 | 16.5‘2'§ 13,86 17,540 16,030 17,4
mew effact I S T RO Tt B RN { TR B T U S LI FITR YT o - ;
'Quadrahc otfect - RS £ T 2 SN T £ S 1 R £ 1L 12 B 11 S
rmieemeTeee)saenaos! Pttt ===l i vees! sest ~eelse !
iL.3.0. P=0,08 R TLY B ML _’!.31‘:\ 0.80 1 0930 0.9 0377 09l e} -
. P~o o1 HEY R : 2,000 LTEL 107 L4 L3 050 148 152t L .
: b pTmmmmy : =) ' - - i }
:S.E. siwp L2 S N 55 S % B 1 | 2 1 AN 1 LTS S L L X L2 - L I | N
5.E. traatnent want 00570 0520 046! 0281 0,337 GBI 0130 2860 b0 -
ey, ¢ ' P02 15480 133 799 NS 22 S0 951 st -
; : ! 1 : . ' ' ! : +
:Interactaons HER G Rt S B LR L A 00 2 SO L AL RS I 22 S 1 A S 1 1 £ £ B
H A T A T A T A S R S R { LR B Ve Ty e
foeees f - R e e et - ' :
Ueialwean 4 18490 TRAT 15350 570 12960 15697 (LA81 15.25 1 1398 1489
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~ TR10/Y ¢ STILLAGE TRIAL - IR £ 9R

Table 4 : ERF % cane daté

ERF ¥ CANE - .

. UIREATHENTS K

EE {UOYR 1 2R IR L AR Y SR L GR IR P BR [ W ! WA
" ikain plots R ! . : o AP K o ;
U410 - Conteel , g0 stiltage! A58 ! 16210 18350 14250 15,000 144! Q6715 A g
1 - StiVlage diluted 1:4000 14771 18,38 0 1A821 (42077 15090 19731 13670 16700 153 143
U1 - Stillage dilubed 11200 (A8 1&6 1 14,300 14031 15051 13720 19.64% 14320 1L7) 142
UM - Shillage diluted 131000 15,081 HA6 T RIS TAIL D IAE0 ! 12680 13580 144T! 13367 e
{11 - Stillage diluted 16501 D20 108D IG2TD IRAET IR LTI MA8TOINITD N8
Clsigniticnce RS DNS L RS 14t 8 L op NS i E o -y
LSRRGSl - L= b - 0t 04 08T -t 045 ndgt . -
R N P A T A S S 18 X R 13- S
SSE siglepiot £ 1 0075 0661 0891 0810 01D 071D LI1D 0890 0621 -
CUSE tresteenteeant 0 0I9E00EL 0221 03D 0B QBT 028! Q5L 06 -
VY DRSS AR 6250 R6bL A5 533 L 233% 408D 46t - !
Split-plats s : : : : : ! D : :
EERE T R IR v : Lo
MO - Control no mitrogen | 15,17 TAB ! 14060 IRT2 G LBB ) TA00 ! 1R280 WATED 1375 AT
UM - gD kg/hal DOIS0U T 1A AT 1200 15030 1071 L84 W5 176 146
N1 - 120 kg/Re § COMLE A2 D INIT L M0 15070 13531 1531 IR0 16T 140
4= 180 ka/ha K DOTRTT L IEOUL A9 TAI8 D IATE Y 13SLD 1RAT ! 1426 13651 14,05

R — B B R
.- alinear effect _ posb D RS NS s D NS D B NS VeSS, L -
D iuadraticetfect L WSDRS LoD 3 om NS 08 LS RS D
@ s SN X R R S I IO I RO O ST TS S % N ¥ 7 SO S
T peat O X I I B YT S U1 S S SR SR
L emmmemmeneaas B Y ! Y fommerman e et
US.Esingleplob s - L 0830 0400 0430 0490 0550 050! 0.89: 0B} 051 -
CCSE treatmentmean s L 0,49 0090 0MLD 0413 0020 G 00D 0IB1 A1l s !
L v L Cov B0 2,800 335G LS4 6T 4% de6 S8 ATy -
: ; i ! ; : ; e R |
11nteractions e T T e R B 'lN”'t DR Lk L
iTria) e 14,90 : 14 174 14.3'0‘: 05 L LET ! 13805 13461 12D LT 140




VIELD (t/ha)

" ERF.

A

TREATHENTS

76101 & STILLAGE TRIAL ~ 1R %o 9R

Tqbte 5 1 ERF yield data

Bain plots
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Table 6(a) :Interaction Table : Cane and ERC yield

b .

{TREATHENTS : CANE YIELD (/ha) " ERC YIELD (t/ha) :
: : LEVELS OF N (kg N/ha) U u T LEVELS OF N (kg N/ha) v
! 0 L6010 p 180 RESN N0 o801 R L 180 1 NEMN
{10 - Control , no stillage | #6.61 1 8025 108,905 126581 €07 11 .96 : 10411 147! 1S5 1.7
{11 - Stillade diluted 1:400] 7958 1 ML L 1202 T3 L UILEALL G007 0 14060 14,201 16601 13.76
G4 - Stillage diluted 13200 91,891 M40 13361 160.A2 0 120.06 1 LG ! (4061 16291 16,351 1457
C @0 - ShiTlage diluted B0 11391 0912 112 10 T BT RIS IBS D MR 15000 1500
W ohillagsdiluted 1250 ¢ 110,99 L 199,88 ¢ 12827 0 1330 130620 13.07 1 1R.241. 1hg6 ¢ 16471 1479
HTpial gean f CUgR9 ] (542 12609 0TI L NSO 10790 MG 1821016051 1.9 )
:8igniffcan;e Interactions ! . CIN " : I st :
1L.3.0, P=0,08 3 16.74 H 2,54 !
L P00 v 22,% Y . am :

Tabla 6(b) :Interaction Table : ERF ¥ cane and ERF yield &

- ————

i
I
1)
v
¥
1]

e v e v e =& ey

S TREATHENTS 5 ERF % CANE $ ERF VIELD (t/ha) . . o Y
. ; . LEVELS OF N (kg ¥/ha) Lo ub LEVELS OF H (kg Rfha) - )
" .‘I'; 0RO D120 D 180 MEN D04 BT N0 1 1a ! MEMK
110 - Controb , nostillage ! 13,921 14201 16700 (4261 164230 6480 10431 16,001 17901 12,961
U1 - Stillage diluted 1:AO0! 14,06 & 14201 1RBE LT I3.99 1 193N LLIS L IREE Y 1687 G0 1559
C IV - Stillage difuted 122000 14,081 013.39 0 13770 13090 137200 1880 U870 1281 1850 .64 D
CIH - Stillage dituted 1:1000 13,390 172U A309 0 43020 133650 1A TR 18350 1759 s
U1~ Stiflage dituted 1350 1 13340 1800 13090 13220 IV N 1900 ARG 16811 18307 (7.2
Trial mean L CILTEE 10760 12671 13650 IR 12090 15770 123 18,30 ! 15,85
1 i - , .- : —— o . : .
':Signifféi’ance Interactions | DN " IN' #32
‘L.5.0, P=0.95 : 0 i .59
: P=0.01 : RN ' 345
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Table 7 : Stalk count data
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N0 - Control no nitroqen
aBl - 60 kg/ha M
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" Table 9 : Stalk diameter data
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. Table 11+ Foliar N Dry Matter at 22 wesks .
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Table 13 : Estimated tlowering % data
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'Table 19 : Soi! Analysis Data --Scil sasple depth 30-60 ce.
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Table 20 : Soil Analysis Data - Soil sample depth 60-90 ca.
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