
SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS1 ASSOCIATION.

IRRIGATION LEVEL x TRASH MANAGEMENT x N-CARRIER TRIAL 4200/1.

Catalogue No.: 105
Code No a i 4200/1
This orop: Plant
Sita: Experiment Station, .

Chiredzi.
Altitude: 1350'
Soil: PE 1 sandy clay loam
Design: Split plot
Fertilizer i N P C -
Level 140 150
Carrier Drea Triple Supers

Ka°
• 5 0
Muriate

Rainfall on crop: 23.6 in.
Age: 12.2 months (24/11/66 - 29/11/6?)

Soil Analysis:

pH (CaCl2)

Clay %

Cond. (mmho/cm.)

P-0,- (p.p;m.)

Ex. K (m.e. %)

Ex. Ca (m.e. %)

Ex. Mg (ra.e. %)
Min. N) Initially

6.4

18

.105

12

0.85

8.6

3.1
12

p.p.m.) after incubation 24

Object: To determine the effect of various irrigation regimes on
cane yield, sucrose % cane, smut susceptibility and stalk count. To
determine the effects on yield of burning vs. a trash blanket, and
any interaction with level of irrigation. To compare sulphate of
ammonia with urea as N carriers.

Results:

Irrigation Treatments

Pan Factor

Irrigation applied (in.)

Total precipitation (in.)

Yield tons cane/acre

Sucrose % cane

Yields tons sucrose/acre

Stalk count (fOOO/acre)
c/o Lodging

Stalk height (ft.)

Tons cane/in, irrig. water

Tons cane/in, total water

1b sucrose/in, irrigation'

Wl

1.0

57.7

81.2

62,9

14.1

8.88

53.5
61

8.6 :

1.09

0.77

308

W2*

V.5
^5.7

69.2

51.1

13.5

6.90

53.5

1

7.4
1.12

0.74

302

W3

.84

49.7

73.2

62.0

14.0

8.65

52.2

34 i
8.4

1.25

0.85

348

W4

.68

41.7

65.2

51*2

14.3

7.31

: 4
7.8

1.23

0.79

351

W5

.53
35.7

59.2

44,1

15.1

6.65

52.1

0

6.5
1.24

0,74

373

w6

.37

29,7

53.2

40,6
14.0

5.70

5^.8
0'

6.0

1.37

O.?6

384

C.V.

-

-

-

"5.3

5.5
7.3
4.0

95
-

-

L.s.d.

-

-

-

4iO

0,7

0.67

3.̂
15

-

-

L.s.d.

-

-

_

0.9 '

0.93

4.8
21

-

•

-

-

* In Treatment W2, 1,0 x Pan was applied in summer and 0.5 x
Pan in Winter.

Omitting W2, a mean increase was obtained of 0,89 tons cane
or 0,12 tons sucrose per inch irrigation applied above the lowest level
(29.7 in«). In addition to highly significant"linear functions for
both cane yield and sucrose yield (P> 001), there was a highly
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The response of cane yield to irrigation was very largo; yields
increased with increasing levels of irrigation up to .84 x Pan. The
yields of the 1.0 x Pan treatment were no better than those of 0,84 x
Pan, partly because of the greater lodging in the 1,0 x Pan treatment*
Sucrose % cane and E.R.S.C. were significantly reduced at both extremes
of irrigation, with the optimum level at 0.68 x Pan. Brix and Purity
followed the same trends, while fibre content increased steadily with
increasing levels of irrigation. It is clear that a moderate degree
of stress produces the highest recoverable sugar % cane.

Tons recoverable sugar per acre was highest with 0.84 x Pan, while
even 0.68 x Pan gave as high yields as 1.0 x Pan.

The most economic use of water, expressed as tons cane or lb. sugar
per acre in.water (irrigation or total) was consistently obtained with
the 0.68 x Pan treatment. This was during a crop which received 17*8
in. rain. During the 1st ratoon, when only 7-5 in. effective rain was
recorded, the most economic use of water was obtained with 0.84 x Pan.

Stalk count increased significantly with increasing levels of
irrigation, from 60,000/acre in the driest to 65,000 in the wettest
treatment.

Lodging increased sharply with increased levels of irrigation, as
did stalk height.

Irrigation had no effect on the incidence of smut.
Although there was relatively little flowering, the wetter treat-

ments had more flowers than the dry ones.

Burning vs. Trashing

IRRIGATION x TRASH MANAGEMENT

Irrigation Treatments

Pan Factor (Net)
Irrigation applied (in.)
Total precipitation(in.)

Burning
gashing

IRRIGATION LEVELS

W1

1.0

75-8

63.2
59-2

W5

.84
48
65-8

TONS

61.9
62.7

W2

.84/.6
44
61.8

W4

.68
56
55.8

SANE/ACRE

60.0
59.6

52.9
58.5

y.e.d. Body of Table <5#) 5.^ (1%) 7-1

ESTIMATED RECOVERABLE SUGAR %

I Burning '
| Trashing

12.2
11.2

12.6
12.3

15.4
12.6

15.6
15-0

W5

.53
26
43.8

57-5
42.4

CANS

15.2
15.0

W6

.57'
18
55.8

19.4
52.4

12.2
12.5

Moan

—

49.1
52.4

12.9
12.4

Lsd(Means)
1%

-

2.2 J2.9

0.5 0.4

L.s.d* Body of Table (5#) 0.7 (1#) 0.9

TONS ESTIMATED RECOVERABLE SUGAR/ACRE

Burning
Trashing

7.65
6.63

7-73
7.75

8.03
7.55

7.14
7.56

4.94
5-49

15
4.08

6.31
6.5O

0.31 0.41

L.s.d. :5ody of Table (556) 0.75 (1#> 1.01

STALK COUNT ('OOOs/acre)

Burning 69-2
60.7

69.7
59.1

68.0
61.2

67.7
59-5

66.4
58.9

61.4
60.3

67.1
59.9

1.4 1.8

L.s.d, Body of Table (5#) 5.3 4.4
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Catalogue No:

This'1 crop:

Site: t

Altitude:

Site: t *

Soil:

105 * f Soil Analysis: ^

1st Ration - pH' (CaCl ) '

faxporinent Station* ^ u '

PE 1 sandy clay loam ! /(i

Split plot

) f

^ ••

Fertiliaer*.

Carrier

^ r £x.K

Ex- Mg
' -^Treatment Double Super6 ' •*,*. J.* . r . ' / . -.- *• i) '•i e

X , * .fflii. N> i n i t i a l l y , -,
.Rainfall on crop-. Total 11.0? i n . ' ^^ ' *• ' "

Effective , 7-3^ "»•

V

Object: * ' , -! '
x. \ r i

• * , ^ f i l h* \

i To determine the efiect of various irrigation regimes on cfene leld,
sucrose % canef smut susceptibility and stalk count. To determine ,the effecta
oa yield of burning vs. a trash blanket, andfany interaction with&tfvel oi

- To coirparo sulphate of a>qmonaa with urea as.ft carriers*/

Irrigation level

Irrigation Treatments

Pan Factor \

Irrigation applied (in)

Total precipitation (in)

Yield tond cane/acro

Sucrose % cane

Yield tons sucrose/acre

Stalk count COOO/acre)

% Lodging

•Smu-fc whips per, acre ' :.,

Si-aiic-.'height (ft)';,.

3?ofte, c ane/ in * ir r i g . wa t e r

Tons oaae/in* totjal water

Ibv"sucrose/in; irrigation .

lb sucrose/in* total water

Wl

1.0

67.0

76.0

75.7

12.8

9.66

68.?

71

, 7.8

"6.97
- 2SS

I/O

57.0

68,0

62.2

12.2

7-58

68.5

26

208

6.8

1.09

0.91

266

223

59.0

70.0

71.6

13.1

9-39

65.9

52

1*21

1.021

318

268

58.0
52.2

13-7

1

281

, 2 4 6

48.0

38.5

13-0:

4.99;

63.0!

0

221

1.04

27b

.37

27.0

38.0

l
11.8

2.48

60.1

ISO

3.0

0*77

184

131

c.v.

I _

t

8.1

6.2

10.7

4.8

67

96

t

- V t1

3.7
' 0*9 ^

0.70

3.il

152 .

- rt

L.s* d.
1%

1210 •

*In treatment W2t-1.0 x Pan Was applied in summer and 0.5 x Pan in Winter*

The response to irrigation was very large, because of the -very dry(

season (of, the ;toi;al of 11";02 in. rain during the crop, 3*68 in* fel l during
the last fortnight before harvest and may be regarded as ineffective)* It

4



H

0
rt-

O

OQ

H
Oo
O o

o
o

Tons cane per inch water
o-o \

o
oo

o

Tons sucrose per acre



- 2 -

is apparent from Fig, 1 that yields increased steadily up to an application
of 59 in. (0.84 x Glass 'A' pan evaporation), with only a slight increase
from the additional water applied in the 1.0 Class 'A! pan treatment* The
response, in yield per inch of water applied is shown in Fig, 2, and it
appears that maximum efficiency was obtained at somewhere between 0,68 and 0.84
pan or about 54 inches 'Water applied or 65 in. water gross. The sharp drop
in efficiency with lower water application is noteworthy; this is due to the
great reduction in canopy caused in the highly stressed treatments; thus
each irrigation was followed by a period of renewal of foliage before
additional cane could be formed. The driest treatment produced less than
half the yield per inch of total water (irrigation + rainfall) conspsred .with
the optimum treatment.

• Sucrose content was also significantly affected by irrigation;
both the wettest and the driest treatments producing.significantly lower
sucrose content than the optimum (0,68 pan). The former was evidently not
dry enough, while in the latter treatment desiccation presumably resulted in
destruction of sucrose.

The wet treatments produced a significantly higher stalk population
than the dry treatments, whilst lodging increased markedly with the wet
treatments. There was no consistent effect of irrigation on sumt count.

Burning vs. Trashing

Burning • :

Trashing

wi

77.0

74.3

TONS CANE/ACRE

• W 2

63.5

61.0

W3

71.9

71.3

Wit

49.4

55-.0

W5

36.4

40.5

14-. 1

27.3

„ 1 L.s.d.Meanj ^

52.lj 1.3

54.9J

(Means)
%

2.4
1

L.s.d: Body of Table (5%) 4.3 (\%) 5.8

SUCROSE % -GANE

Burwing 12.8 J 12.5 j 13.3
12.?' 12.0 I 12.9

13.91 13-0

13.51 12.9

11.4 12.8 0.3

12.1 12.7

0.

L.s.d; Body/of Table (5%) 0.8 (l%)

TONS /

*

-6 9-
9.

87 7
7
.85
.31

9

9.22
6

7
.87 4.77

5.21

1.

3.

62

35

6

6

.76

-99

o.30 lo
i
j

AC

.a..d: Body of Table, (5$) 0.74 (1%) 0.98

STALK COUNT 'OOOs/ACRE

Burning

Trapping

71.
66.

3

1

73-
63.

0

5

68

63

.9

.0

66.

62.

1

3

64

61

.1

.9

58.

61.

7
6

67

63

.0

.1

1.3 1.7

L.s.,d: Body of Table (5%) 3.1 4.2
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LODGING %

Burning

Trashing

Wl

69

73

W2

25

27

W3

57

48

W4

1

0

W5

0

0

W6

-

0

0

Mean

25

25

L«s«d#,
%

7

(Means)
*

9

L.s.d; Body of Table (5%) 17 (l%) 22

SHUT WHIPS/ACRE

Burning

Trashing

185 286

129

286
1 443

378

185

175

268

240

120

258

243

98 131

L.s.d: Body of Table (5#) 241 (1%) 320

The above table and Fig. 1 show the effects of burning compared with
trashing at the various levels of irrigation. It is apparent that with
increasing moisture stress, there was a marked advantage of conserving trash,
with a yield increase of some 13 tons cane/acre. In addition, the sucrose
content of stressed cane was improved by trashing. This resulted in the
sucrose yield per acre of trashed plota at 0-37 Pan factor being over twice
that of the burnt plots. In the wettest treatments, however, the burnt
plots tended to out yield ,+ he trashed plots, probably because the stalk
population was higher. With a 0.84 Pan factor, the yields of the burnt
and trashed treatments were very similar, and it appears that the crossover
point between burning and trashing occurs at the optimum economic water level
i.e. between 0.68 and 0.84 x Pan, (see Figs. 1 & 2 ) ,

Trash management had no effect on lodging or on smut infestation.

Urea vs. Sulphate of Ammonia

Ton 3

Si •. v r

|Tc;.,

St«i

LOCI;;

Hr .- -

.'.->•• •

L - - - . - • • •• - •

cane/acre

ose % can©

sucrose/acre

k count('000/acre)

ing %

hi (ft).

count/acre

Urea

.•52.5

12.9

6.86
65.4

21

5-9

255
i

Sulphate

of Ammonia

12.6

6.88

64.7

29

5-9
246

e->. %

8.1

6.2

10.7

4.8

67
-

96

L.s

1*

0.

0.

1.

7

-

98

• d.

8

3

30

3

5% L.s.d. 1%

2.4

0.4

0.40

1.7

9
-

131 •

Urea produced significantly lower yields of cane with significantly
higher sucrose content, to give almost identicai yields of sucrose/acre with
Bi:lphate of ammonia. The lodging was significantly lower with urea. No
dif; v-rence was found in smut count or stalk population, and there were no
ex -..'•: ficant interactions between N carrier and other treatments.

The optimum economic level of water application was around *8
pan or 65 in- total water (rainfall + irrigation). Both higher and lower
levels of water application were less efficient in terms of lb sucrose
obtained per inch of water; the driest treatment was only half as efficient
as the optimum.
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Where optimum irrigation was given, there v/as no difference in
yields between burnt and trashed cane; where higher levels of water were
applied burnt cane slightly outyielded trashed cane, due to its higher
stalk population. Where the cane was badly stressed, trashed cane yielded
far higher than burnt cane. This confirms other evidence that trash
benefits the crop only through moisture conservation, and increased
irrigation can be substituted for the trash blanket-

Urea gave lower cane yields, less lodging, higher sucrose content
and the same sucrose yields/acre as sulphate of ammonia*

; t
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Irrigation Treatments

Burning
Trashing

VI

92
97

LODGING %

W3

75
71

W2

65
92

20
29

W5

0
0

T

v/6

0

o

Mean

41.6

Lsd(l
5%

5.7

•'eans)

7.6

L.s.d. Body of Table (5%) w (1%) 19

SMUT WHIPS/ACRE

Burning
Trashing

170
222

328
20?

126
211 159

347
196

148 J239
170 1 176

31 108

L.s.d. Body of Table C5%) 199 (1%) 265

FIBRE % CANE

Burning
Trashing

14.9
12.8

13.
13-

2
0

14
13

. 0

.2
1 3 .
1 2 .

8
3

1 3 .
12 . 1

15
12

• 2
.0 (

13
12

.8

.6
0* 4 o. 6

L.s.d, Body of Table (5%) 1.0 C W 1.4

S3IX % CANE

Burning
Trashing

16.8
15.4

16.7
16.5

17.5
17.0

17.7
17.0

17.6
17.5

17-4
17-5

17.3
16.8

0.2 0-3

«s,d.Body of Table(5%)o76 0.8

PURITY

Burning
Trashing

85-7
85-7

87.1
86.7

88.1
S6.6

88.2
87-5

87.0
85.8

35.5
83.9

86.6
86.C

-

SUCROSE # CANE

Burning
Trashing

14.4
13.2

14.5
14.3

15.4 15.6
14.9

15.3
15.0

14.5
14.7

15.0
14.5

0.34

L . s . d . Body of Table (5%) 0.6 (1%) 0^

TONS CAlffi/ACRE INCH IRRIGATION

Burning
Trashing

1.09
1.02

1.29
1.31

1.36
1.35

1.47
1.62

1.43 1.03
1.63 ! 1.80 . 1.4!

, ashing

TONS CAKE/INCH TOTAL WAT?;It

0.33
O.78

0.94
0.95

0.97
O.96

O.98
1.08 0.97

0.54
0.90

0 • ̂  5
o!94

LB. SUGAR/ACRE INCH IRRIGATION

Burning 264
229

322
322

365
342 420

380
422

261
453

33''

i-1- M T \ 1 ?•

LB. SUGAR/ACRE INCH TOTAL WATER

202
175

235
235

260
244

265
281

226
251

131
228

220
236

At the wettest irrigation level, the burnt plots produced a
r.Tightly higher cane yiold and significantly higher sugar per acre.
:'-i-j advantage of burning disappeared at a level of around O.tt x Pan,
-,:>& trashing became increasingly superior to burning with drier treat-
!'/?iits until it resulted in an increase of 13 tons cane/acre and 1.7 tons
cugar per acre at an irrigation level of 0.37 x Pan. Burning also
produced higher sucrose and recoverable sugar % cane in all treatments
except the 0.37 x Pan. Brix and purity were higher in the burnt plots.



The fibre content of the burnt treatment was also much higher
than in the trash treatment, Stalk counts were /such higher in the
burnt than in the trash treatments, for all lc-vols of irrigation except
0.37 x Pan.

Lodging was generally greater in the trashed plots than in the burnt
ones.

The efficiency of water use was greater with trash conservation than
with burning. This was particularly marked with the dry treatments,
but in the wetter treatments the reverse was true. ?ho highest yield
of sugar per inch total water (irrigation + rainfall) was obtained with
the 0.68 x Pan treatment with trash conserved, while the second highest
was with the same irrigation treatment, burnt.

At a yield level of 6 tons sugar/acre, k inches more irrigation
would enable the burnt treatment to equal the trash treatrv.-rit. At 7i?
tons/acre, both treatments gave the ̂ a:ne yield. This is evident from
the graph on p-5*

Urea vs. Ammonium nitrate

No differences between the two nitrogen carriers were observed in
tons cane/acre, recoverable sugar % cane, tons recoverable- sugar/acre,
stalk count, sucrose, brix, fibre or purity. However, it was observed
that urea resulted in more smut whips per acre than ammonium nitrate,
although this is probably not a genuine effect. Ammonium nitrato
resulted in a greater % lodging than urea, especially in tho burnt
treatments*

UK.:".1 A vs. AMMONIUM NITEATS

#

Treatments Urea j A/N
L,s.d.

I 5% |

E.K.S.C.
3\E.R,S.A.
Stalk Count 'OOOs/acre
% .Lodging
Smut whips/acre -
Stalk height (ft.)
Sucrose % cane
Fibre % cane
Brix % cane
Purity %

12 .
6.

6 3 .
hO

5-

13..
17.

66
34
5

12.
6

SO
162

5T
62
A?

17.
86.

o.-yv

01

0.
0.

; 0.

25

2

0.3

8
•108

a
11

•0.6-

0.3
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FIGURE 1 . EFFECT OF IRRIGATION ON SUGAR YIELDS



SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSOCIATION

IRRIGATION LEVEL x TRASH x N-CARRIER TRIAL 4200/1/2R

Catalogue No. : 105
This crop : 2nd ratoon
Site: R.S.A. Experiment Station
Altitude: 13501

Soil: P E 1 sandy clay loam
Variety: N:Co.376
Design: Split plot
Fertilizer: N P 0

Level 160 75
Carrier Treatment Double supers
Rainfall on crop: 17.8 in.
Age: 11.5 months (2/12/68-18/11/69)

Soil Analysis: (Dec. »68)
pH (CaCl2) 6.6

Clay % 23
Cond. (mmho/cm. 1:5 extract) .113
P-0 (p.p.m. resin extract) 26

Ex. K (m.e. %) 0.71
Ex. Ca(ra.G. %) 5*&
Ex. MgCm.e. %) 3.0
Ex. Na(m.e. %) 0.80
Est. available moisture in
effective rooting depth of
30 in. 4.1 in,

Object: To determine the effect of various irrigation regimes on cane
yield and estimated recoverable sugar. To compare the effects of burn-
ing with a trash blanket and any interaction with levels of irrigation.
To compare urea with ammonium nitrate as a N-carrier.

Note:

E.R.S.C.(Estimated Recoverable Sugar % Cane)= S - 0.451 (B-S) - <O77 F
where S= Sucrose, B= Brix and F= Fibre content of cane obtained by direct
analysis. T.E.S.R.S.A. (Tons estimated recoverable sugar per acre)=
T.C.A, x E.R.S.C/100.

Results: Table 1. Irrigation Levels

Irrigation Treatments

Pan Factor (5et)
Irrigation applied (in.)
Total precipitation (in.)
Tons Cane/acre
E.R.S.C.
T.E.R.S.A.
Stalk Count 'OOOs/acre
% Lodging
Smut whips per acre
Stalk height (ft.)/
Sucrose % cane
Fibre % cane
Brix % cane
% Purity
Flower count/acre
Tons cane/ac. in, irrigation
Tons cane/ac. in. total
Lb. sugar/ac. in. irrigation
Lb. sugar/ac. in, total

W1

1.0
58
75-8
61.2
11.7
7.15
65-0
94
196
7.1
13.8
13.9
16.1
85.7
18
1.06
0.81
246
189

W3

.84
48
65.8
62.3
12.4
7*73
64.4
72
268
6.8
14.4
13.1
16.6
86.9
23
1.30
0.95
322
235

*
W2

.84/6
44
61.8
59.8
13-0
7.78
64.6
78
114
6.9
15.1
13-6
17.2
87.3
9
1.36
0.97
354
252

W4

.68
36
53.8
^^
13.3
7.35
63.5
24
236
6.1
15-2
13-0
17-4
87.8
3
1.54
1.03
408
273

W5

.53
26
43.8
39-9
13.1
5.22
62.6
0
271
3.9
15.2
12.8
17.5
86.4
5
1.53
0.91
401
238

w6

.37
18
35.8
25.9
12.3
3.22
60.8
0
159
3.2
14.6
12.6
17.4
83.6
2
1.44
0.72
357
180

C.V.
%

_
-
-
10.5
5.6
11.8
5-3
31.0
95.8
-
6.2
7.6
3-4
—
—
—
—
—
-

Lsd
5%

-
-

4.8
0.9
0.62
3.0
24
138
-
0.8
0*9
0.8
_
_
-
-
-
-

Lsd

-
-

6.6
1.2
O.85
4.2
33
191
_
1.2
1.2
1.1
—

—
—
—
-

* In Treatment V/2, 0.84 x Pan was applied for the first 8 months while 0,60
x Pan was applied for the last 34" months.

/ Height on 11/6/69 before excessive lodging occurred.
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The response of cane yield to irrigation was very large; yields
increased with increasing levels of irrigation up to .84 x Pan. The
yields of the 1.0 x Pan treatment were no better than those of 0,84 x
Pan, partly because of the greater lodging in the 1.0 x Pan treatment*
Sucrose % cane and E.R.S.C. were significantly reduced at both extremes
of irrigation, with the optimum level at 0.68 x Pan. Brix and Purity
followed the same trends, while fibre content increased steadily with
increasing levels of irrigation. It is clear that a moderate degree
of stress produces the highest recoverable sugar % cane.

Tons recoverable sugar per acre was highest with 0.84 x Pan, while
even 0,68 x Pan gave as high yields as 1.0 x Pan.

The most economic use of water, expressed as tons cane or 1b. sugar
per acre in.water (irrigation or total) was consistently obtained with
the 0.68 x Pan treatment. This was during a crop which received 17*8
in. rain. During the 1st ratoon, when only 7.3 in. effective rain was
recorded, the most economic use of water was obtained with 0.84 x Pan.

Stalk count increased significantly with increasing levels of
irrigation, from 60,000/acre in the driest to 65,000 in the wettest
treatment.

Lodging increased sharply with increased levels of irrigation, as
did stalk height.

Irrigation had no effect on the incidence of smut.
Although there was relatively little flowering, the wetter treat-

ments had more flowers than the dry ones.

Burning vs. Trashing

IRRIGATION x TRASH MANAGEMENT

IRRIGATION LEVELS

Irrigation Treatments

Pan Factor (Net)
Irrigation applied (in.)
Total precipitation(in.)

Burning
Trashing

W1

1.0
58
75.8

63.2
59.2

^ s . d . Body of Table (5%) 5.3 (

ESTIMATED

Burning
Trashing

L.s.d. Body of Table (5%)

TONS

Burning
Trashing

12.2
11.2

W3

.84
48
65.8

TONS (

61.9
62.7

W2

.84/.6
44
61.8

w4

.68
36
53.8

:ANE/ACRE

60.0
59.6

52.9
58.3

*\%) 7.1

RECOVERABLE SUGAR %

12.6
12.3

13.4
12.6

13.6
13.0

W5

.53
26
43.8

37-3
42.4

CANE

13.2
13.0

w6

.37
18
35.8

19.4
32.4

12.2

12.5

0.7 (1#) 0.9

ESTIMATED RECOVERABLE SUGAR/ACRE

7.65
6.63

7.73
7.73

8.03
7.53

7-14
7.56

4.94
5.49

2.35
4.08

Mean

—

49.1
52.4

12.9
12.4

6.31
6.50

Lsd(

5%

—

2.2

0.3

0.31

Means)

-

2.9

0.4

0.41

L.s.d. Body of Table (5%) 0.75 (1#) 1.01

STALK COUNT ('OOOs/acre)

Burning
Trashing

69.2
60.7

69.7
59.1

68.0
61.2

67.7
59-3

66.4
58.9

61,4
60.3

67.1
59.9

1.4 1.8

L.s.d. Body of Table (550 3.3 4.4
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LODGING %

Irrigation Treatments

Burning
Trashing

W1

92
97

73
71

W2

65
92

W4

20
29

W5

0
0

W6

0
0

Mean

41.6
48.0

Lsd(l
%

5.7

•leans)

7.6

L.s.d. Body of Table (5%) (1%) 19

SMUT WHIPS/ACHE

Burning
Trashing

170
222

328
207

126
211 159

347
196

148
170

239
176

81 108

L.s.d. Body of Table (5%) 199 (1%) 265

FIBRE % CANE

Burning
Trashing

14.
12.

9
8

13
13
.2
.0

14
13

.0

.2
13.
12.

8
3

13
12
.5
.1

13
12

.2

.0
13.
12.

8
6

0.4 0.6

L.s.d. Body of Table (5%) 1-0(1%) 1.4

BRIX % CANE

Burning
Trashing

16
15
.8
.4

16
16
.7
.5

17.
17.

5
0

17
17
.7
.0

17.
17.

6
5

17
17
.4
.5

17.
16.

3
8

o.2 0.3

.s.d. Body of Table (5%) 0.6 (1%)

PURITY %

Burning
Trashing

85-7
.7

87
86

.1
-7

88.
86.

1
6

88
87

.2

.5
87
85

.0

.8
83
83
.3
-9

86
86
.6
.0

SUCROSE % CANE

Burning
Trashing

14
13
A
.2

14
14
.5
.3

15
14
.4
-7

15.
14.

6
9

15
15
.3
.0

14
14
.5
.7

15
14

.0

.5
0.25 0.34

L.s.d. Body of Table (5%) 0.6 C1%) 0.8

TONS CANE/ACRE INCH IRRIGATION

Burning
Trashing

1.09
1.02

1.29
1.31

1.36
1.35

1.47
1.62

1.43
1.63

1.08
1.80

1,29
1.45

TONS CANE/INCH TOTAL WATER

Burning
;^Vashing

0.
0.
83
78

0.
0.
94
95

0.
0.
97
96

0.
1.
98
08

0.
0.
85
97

0.
0.
54
90

0.
0.

8 5

94

LB. SUGAR/ACRE INCH IRRIGATION

Burning
Trashing

264
229

322
322

365
342

397
420

380
422

261
453

331
365

LB. SUGAR/ACRE INCH TOTAL WATER

Burning
Trashing

202
175

235
235

260
244

265
281

226
251

131
228

220
236

At the wettest irrigation level, the burnt plots produced a
slightly higher cane yield and significantly higher sugar per acre.
The advantage of burning disappeared at a level of around O.b1 x Pan,
and trashing became increasingly superior to burning with drier treat-
ments until it resulted in an increase of 13 tons cane/acre and 1.7 tons
sugar per acre at an irrigation level of 0.37 x Pan. Burning also
produced higher sucrose and recoverable sugar % cane in all treatments
except the 0.37 x Pan. Brix and purity were higher in the burnt plots.
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fibre content of the burnt treatment was also much higher
than in the trash treatment. Stalk counts were much higher in the
burnt than in the trash treatments, for all levels of irrigation except
0.37 x Pan.

Lodging
ones.

was generally greater in the trashed plots than in the burnt

The efficiency of water use was greater with trash conservation than
with burning. This was particularly marked with the dry treatments,
but in the wetter treatments the reverse was true. The highest yield
of sugar per inch total water (irrigation + rainfall) was obtained with
the 0.68 x Pan treatment with trash conserved, while the second highest
was with the same irrigation treatment, burnt.

At a yield level of 6 tons sugar/acre, 4 inches more irrigation
would enable the burnt treatment to equal the trash treatment. At 7"£
tons/acre, both treatments gave the same yield. This is evident from
the graph on p.5.

Urea vs. Ammonium_nitrate

No differences between the two nitrogen carriers were observed in
* o n s cane/acre, recoverable sugar % cane, tons recoverable sugar/acre,
stalk count, sucrose, brix, fibre or purity. However, it was observed
that urea resulted in more smut whips per acre than ammonium nitrate,
although this is probably not a genuine effect. Ammonium nitrate
resulted in a greater % lodging than urea, especially in the burnt
treatments.

UREA vs.

11 c a b Hit 11 L fcj

Tons Cane/acre
E.R.S.C.
T.E.R.S.A.
Stalk Count 'OOOs/acre
% Lodging
Smut whips/acre
Stalk height (ft.)
Sucrose % cane
Fibre % cane
Brix % cane
Purity %

AMMONIUM

Urea

50.2
12.66
6.34
63.5
40
252
5.5
14.7
13.2
17.0
86.4

NITRATE

A/N

51.3
12.62
6.47
63.5
50
162
5-8
14.7
13.2
17.0
86.2

L.

5%

2.2
0.29
0.31
1.4
6
81
-

0.25
0.4
0.2
-

s.d.

-\%

2.9
0.38
0,41
1.8
8
108
-

0.34
0.6
0.3
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SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS1 ASSOCIATION

IRRIGATION LEVEL x TRASH x N-CARRIER TRIAL 42O0/1/3R

Catalogue No.: 105
This crop: 3rd Ratoon
Site: Experiment Station
Altitude: 1350*
Soil: P E 1 sandy clay loam
Variety: NCo 376
Design: Split plot
Fertilizer:

N P2°5
Level 16O 75(Single Sup.)

Rainfall on crop: 14.96 in.

Soil Analysis: (Dec. 1970)

pH (CaCi2) 5.5

O.M.# 1.3

Cond. (mmho/cm) 284

Ex. K (m.e. %) 0.90

Ex. CaCm.e. %) 6.70

Ex. Mg(m.e. %) 2.26

Ex. Na(m.eo %) O.76

Age: 12.0 months (23/n/69-25/ii/?O)

Ob.ject: To determine the effect of various irrigation regimes on cane
yield and recoverable sugar. To compare the effects of
burning with a trash blanket and any interaction with levels
of irrigation. To compare urea with ammonium nitrate as
N-carrier.

Results: Table 1. Irrigation Levels

Irrigation Treatments

Pan factor (net)

Irrigation (in.)

Total precip. (in.)

Tons Cane/acre

T.E.R.S.A.

Stalk count'OOOs/acre

Stalk diameter (mm)

% Lodging

Stalk height (in) +

Sucrose % Cane

Brix % Cane

Fibre % Cane

#-Purity

Sqiut whips/acre

Tons Cane/acre in. Irrig.

Tons Cane/acre in. Total

Lfcjo Sug./acre in. Irrig.

Lb. Sug./acre in. Total

W 1

1.00

70.0

85-1

65-5
12.43

8,14

69.2

22.5

95
79.7

14.4

16.5

13.3

87.4

413

0.94

0.77

233

191

w 3

0.84

60.0

75-1

63.6

12.97

8.25

68.7

22.9

72

74.7

14.9

16.9

12.9

87-9

568

1.06

O.85

275
220

W 2*

.84/.6

52.0

67.1

59-1

13-36

7.90

68.3

23.1

47
61.5

15-2

17-4

12.0

87.8

369

1.14

0.88

304

235

W 4

0.68

48.0

63.1

51.4

13.30

6.82

68.4

24.2

14

59.9

15.1

17-0

12.2

88.6

352

1.07

0-81

284

216

w 5

0-53

36.0

51.1

31-6

12.47

3*93
64.1

24.0

0

32.5

14.3

16.4

12.1

87-2

604

0.88

0.62

218

154

W 6

0.37

24,0

39-1

19.1

11.64

2-25

56.8

22o1

0

27-7

13.6

.16.0

11.8

85-2

378

0.80

0.49

188

115

Los

-

-

-

4.9

0.51

0.57

6.1

1.00

_

-

0.4

0.6

0,6

-

315

-

-

-

ado

1*

-

-

-

6.8

0.70

0.78

9.3
1O39

-

-

0.6

0.8

0.9

-

435

•

-

-

C.V.*

-

-

-

9-0

4.5
9.5
7.2

4.0

-

-

3.5
3-7
6.4
-

83.O

-

-

-

*In Treatment W 2, 0,84 A Pan was applied for the first 8f months while 0.60 x
Pan was applied for the last 3£ months.
+Stalk height on 1/7/70 before excessive lodging occurred.
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Expt. 42OO/1/3R 1970

TRASH MANAGEMENT & IRRIGATION INTERACTION

Table 2

:Tons cane B
per acre T
• T*1 *D Q f "R

T

T,E,ROS,A, B
T

Stalk Count B
•OOOs/Acre T

Stalk Diam. B
mm T

Stalk Height B
(in.) T

Sucrose B
% Cane T

Brix B
% Cane T

Fibre B
% Cane T

% Purity B
T

Smut Count B
per acre T

% Lodging B
T

Tons Cane/ B
Ac. in. Irrig.T

Tons Cane/ B
Ac« in. Tot. T

1b. Sugar/ B
Ac. in. Irrig.T

lb= Sugar/ B
Ac. in. Tot, T

W 1

68.2

12.62
12,25

8,60
7-69

74.1
64.3

21.9
23*2

82.7
76.6

14.6
14.2

16.7
16.2

13-8
12.9

87.6
87.3

310
517

91
99

0.97
0.90

0.80
0.7^

246
220

202
181

w 3

66.3

13-25
12.69

8.77
7.74

77.0
60.4

22.4
23 A

76.6
72.7

15.2
14.6

17-2
16.6

1J.4
12,4

88,1
87.7

661
476

71
72

1.10
1.02

0.88
0.81

292
258

231
206

W 2

60.0
58.1

13.84
12.88

8.30
7.49

60! 4

22.9
23.2

58.2
64.8

15.8
14,6

18.2
16.6

12.3
11.7

87,2
88.4

402
336

25
69

1.15
1.12
O.89
O.87

319
288

247
223

W 4

48.8
5^-0

13-71
12.88

6.67
6.97

7^.5
62.4

23*7
24.8

57.7
62.1

15-6
14.7

17.5
16.6

12.6
11.7

88,9
88.3

399
306

13
15

1,02
1.12

0.77
0.86

278
290

211
220 ,

•

w 5

35-9

12.72
12.21

3-48
^.37

69-5
58.7
22.8
25.1

27.8
36.9

14.6
14.1

16.7
16.2

12.7
11.6

87.7
86.7

712
^95
0
0

O.76
1.00

0.53
0.70

193
243
136
171

w 6

13-0
25.3

11,36
11.92

1,47
3.02

55-8

20.8
23-^

31.2

13I8
15.9
16.0

12.2
11.5

84.3
86.2

321
436

0
0

0.54
1,05

0,33
O.65

123
252

75
154

Mean

47.3
49.5

12.92
12.47

6.22
6.21

71.2
60.7

22.4
23.8

I7A
14.9
14.3

17.0
16.4

12.8
12.0

87.3
87.4

468
428

33

L.£

Mean

1.8
2,4

0.23
0.31

0,24
0.32

1.9
2.6

0,4
0.5

_

0.2
0.3

0.3
0.3

0,3
0,4

-

152
202

-

oDc. %

Body
of Table

4.4
5.8

0,57
O.76

0.59
0,79

4.8
6.3

1.2

«•

0,5
0.7

0.6
0.8

0.8
1.1

-

372
496

-

Note

E.R.S.C. = Estimated Recoverable Sugar % Cane = S - 0.451 (B - S) - .077 F
where S - Sucrose % cane, B = Brix and F = Fibre by direct analysis.
T,E.R.S,AO = Tons Estimated Recoverable Sugar/acre = T.C.A. x E.R,S.Co/i00o
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Responses to Irrigation and Burning vs. Trashing

There was a very large response in cane yield to irrigation,
which was essentially linear up to about 50 inches of water applied
(8^/60) treatment, after which there was a much smaller increment.
The response to irrigation was much poorer under trashed conditions
than burnt, due to the trashed treatments giving a higher yield with
dry irrigation levels and a lower yield (5*^ tons cane/acre) with the
wettest levels. The consistently higher cane yields being obtained
with burnt than trashed cane with the wetter irrigation treatments is
presumably a result of the much lower stalk population which was evident
in the trash treatments in spite of parting the trash over the rows.
Only in the 37% Pan treatment was the population higher in trash than
burnt, due to the extreme desiccation suffered by the latter treatment.
There was little or no effect of irrigation on stalk count within the
range 68 to 100$ Pan, but there was a very marked reduction with the
drier treatments in burnt cane and a slight reduction in trashed cane,.
There was a highly significant quadratic response of stalk diameter
to irrigation, with the medium levels (68 & 53% Pan) having significantly
thicker stalks than either the wetter or drier treatments. Trashing
resulted in significantly thicker cane than did burning over all irri-
gation levels. This is probably due to the lower stalk population of
trashed cane in the wet treatments and to the severe desiccation of the
cane in the burnt plots of the dry treatments. Stalk height showed
similar trends to cane yield.

Sucrose % cane peaked at the intermediate irrigation treat-
ments, being significantly lower in both wet and dry treatments. This
trend was far more marked with burnt cane than with trashed cane*
Burning produced significantly higher sucrose than trashing at all
levels except 37% Pan. The differential was as much as 1% in the
intermediate treatments (84% & Sk/60% Pan). Brix % cane showed similar
trends to sucrose except that the reduction with dry treatments was not
nearly as marked. Consequently the purity of the dry treatments,
especially where burnt, was much lower than in the medium - high
irrigation levels. Fibre % cane showed a marked increase with in-
creasing levels of irrigation. Burnt cane was consistently higher
in fibre than trashed cane.

The Estimated Recoverable Sugar % Cane showed similar trends
to sucrose with a peak in the intermediate irrigation levels and with
burnt cane higher than trash at all levels except 37% Pan. Tons
Recoverable Sugar/acre showed a dramatic increase with irrigation levels
up to the 84/60% Pan treatment after which the increment was email.
3urnt cane produced significantly more sugar/acre with 100%, 84% and
84/60% Pan irrigation levels; with a crossover point at about 75% Pan,
burnt cane gave much lower yields than trashed cane at the dry irri-
gation levels.

Lodging showed a marked increase with increasing irrigation.
Trashed cane lodged more than burnt cane* No effect of irrigation or
burning vs. trashing could be detected on smut level.

Eficiency of water use (measured by either tons cane or lb.
sugar produced per inch of water applied) was highest in the 84/60
treatment. Efficiency was higher with burnt cane in the wet treatments
and higher with trashed cane in the dry treatments. There was re-
latively little change in efficiency with different irrigation levels
in trashed cane but a large decrease in efficiency with the dry treat-
ments in burnt cane.

Urea vs. Ammonium nitrate

The only significant difference between the two carriers was
that urea resulted in higher fibre % cane than ammonium nitrate.
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Urea gave an almost significant increase in tons recoverable sugar/acre
compared with ammonium nitrate, due to slightly but not significantly
higher cane yields and sucrose content* (Urea gave 6.34 and ammonium
nitrate 6.09 tone sugar/acre)- There were no important interactions
with irrigation.

Table 3 UREA vs. AMMONIUM NITRATE

T.C0Ac

E0R0S0C.

Stalk count

Stalk diameter

% Lodging

Sucrose % cane

Brix % cane

Fibre % cane

% Purity

Smut whips

U

48.9

12.78

6.34

66.5

23.0

36

14.69

16.76

12.58

87.6

508

A/N

47.8

12.61

6.09

65-3

23.3

39

14.51

16,64

12,20

87.2

387

LoSod« 5#

1.8

0.23

0.25

1.9

0.4

-

0-21

0.26

0.32

-

152

L.s.d. J\%

2.4

O.>1

0.32

2,6

0-5
-

0.28

0.34

0-43

-

202

NS

NS

NS(K)

NS

NS

NS

NS

~.

NS

FOLIAR ANALYSIS

Foliar samples were taken from each plot at 5 months (18/4/70)
and the following analytical results obtained.

p

K

Ca

Mg

In water applied

Days after irrig»

W1

1.96

.234

1.38

.230

.184

70

5

W3

1.92

.233

1.39

.220

.176

60

7

W2

1.91

.227

1.39

,230

.174

52

7

W4

1.92

.222

1.39

• 238

«162

48

8

W5

1.84

.222

1*37

.271

.171

36

13

W6

1.95

.218

1.26

.277

d76

24

5

There was a fairly close relationship between the &N and the
number of days that the sample was taken after irrigation. This
illustrates the importance of not taking samples when the cane is
stressed.

Severe drought stress caused a reduction in P & K and an
increase in Ca. Mg was largely unaffected.

Burning vs« trashing and urea vs. ammonium nitrate had no
effect on foliar analysis. Results were:
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Burnt

Trashed

Urea

Ammonium Nitrate

N

1.91

1-92

1.91

1.93

P

-225

,228

,226

.226

K

1.34

1.38

1.38

1.35

Ca

,254

-235

.233

.255

Mg

.168

.179

.173

.175

SOIL ANALYSIS

After 4 years, the experiment was soil sampled plot by plot
to ascertain whether there had been any effect of treatment on soil
analysis. Mean results are given below.

pH

Cond.

0oM,#

Ex. K m,eo$

Ex, Ca m.e.#

Ex. Mg m.e.%

Ex. Na m.e.#

pH (u

(S/AN

W1

6,11

324

1.42

0,97

7-97

2,59

0,71

6.42

5.80

W3

5-41

266

1.29

0.88

6,44

2.38

0,77

5.85

4.98

W2s

5.49

234

1.16

O.76

6.22

1,91

0,77

5.85

5.14

W4

5.78

312

1.22

0.94

7.58

2,19

0.83

5.99

5.56

w5

5.20

267

1.26

0.84

6.14

2.32

0.73

5.59
4.81

W6

5.27

302

1,20

1.01

5.86

2,15

0,77

5.70

4,84

pH

Cond.

O.M.%

Ex, K m.e.%

Ex. Ca m.e.#

Ex, Mg m.e.%

Ex. Na moe.%

B

5-67

290

1.23

n.94

6.91

2,33

0.77

T

5.42

278

1-29

0.86

6.49

2-18

0.76

U

5.90

283

1-23

0.90

7.10

2.49

0.73

S/AN

5-19

286

1,29

0.90

6.30

2.03

0.80

Original
analysis

6.40

-

1.27

O.85
8.6

3-1

-

Effect of Irrigation

There has been a drop in pH in all treatments; the drop hae
been much greater with the dry irrigation levels than with the wetter
treatments. This also applies to the exchangeable Calcium in the soil,
There also appears to be a drop in organic matter with the drier treat-
ments, probably because the build-up of organic matter in the soil can
only proceed when the soil is moist.
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The application of sulphate of ammonia for two years and
ammonium nitrate for two years has caused a sharp reduction in pH to
5*19 compared with the value of 5-90 for urea and 6o*+0 prior to starting
the experiment.. This is consistent over all irrigation levels also
a reduction in Calcium and Magnesium with sulphate of ammonia/ammonium
nitrate.

Trashing produced a small but consistent drop in pH compared
with burning, and exchangeable cations were slightly higher in the
burnt treatment* Organic matter was very slightly lower in the burnt
plots-
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SOUTH AFRICAN JPGAR INDUSTRY

ASBONOMISTS

IRRIGATION XJSVEL x gHASH KAKASKMENT x N-CARIES tRIAI, 4200 /1AR

-Cata logue No

This crop

Site

Altitude

Soil

Variety

Design

Fertilizer

Level

Carrier

.105

4th Eatoon

RSA Experiment Station.,:

• '" •- Chiredsi
410 metres

P E 1 sandy clay loam

NCo 376

Split plot

179 84

Treatment Single supers

Soil Analysis;

O.M. %

Cond. (ranho/caO

EK. Ca(m $.%)

Ex. M*(m.e,#)

5,5

1,3

0,284

0,90

6,7

2,26

0,76

Rainfall on crop
• « i i

_ _ _ ^ 434 nun 11,9 months (28/11/70-23/11/71)

Object To determine the effect of various irrigation regimes on cane yield and

recoverable sugar. To compare the effects of burning with a trash blanket and any

interaction with levels of irrigation. To compare urea with* acanoniuin nitrate as

fc-carrier.

Results

Table 1 Irrigation Levels

IRtflGrATION TREATMENTS

Pan Fac to r (Net)

I r r i g a t i o n (mm)

Tota l P r e c i p . (mm)

Tons Cane/ha

E.R.S. % 0.

T.E.R.S.H.

Ltal lc Count *000s/ha

Sta lk Diameter (mm)

% Lodging
Sta lk height (cm)+
Sucrose % Cane

Brix % Cane

Fibre % Cane

% P u r i t y

kg Cane/m i r r i g .

kg Cane/m5 Tot . Water

kg Sug./nr i r r i g .

\£ Sug./n9 Tot. Water

Wl

1,0

1727

2161

125,2

11,49

14,39

179,3

20?4

93
179,1
14,6

19,6

11,6

74,6

7,25;

5,79 1
0,83

0 , 6 7 ;

: i^3 IW2* _i\yA

I , 8 4 \ ^ U^Q

1372 11219 |1067

1806 :1653 :i501

126,6|123,9! 96,5

12,15;12,64 111,88

15,38:15,64|11,43

179,3:175,3:172,0

20,7; 20,7; 21,1

82 • 72 ; 10
170,71171*2 1138,0
15,0 115,4 |14,6

19,2 |19,2 |18,6

12,2 112,6 ;11,9

77,9 179,8 J78,6

9,23 |10,17i9,05

7,01 i7»50 |6,43

1,12 i l ,28 | l ,07

0,85 10,95 |O,76

;,53
!8l3

;1247

! 49,6

= 10,82

5,35

159,7

20,1

0
61,8

X>, /

17,9

12,3

76,4

6,10

3,98 ;

0,66

0,43 \

; ,37
'508

942

: 29,4

9,42

2,86

128,5

19,3

0
.4.9,2

16,1

12,0

75,3

5,79

3,12

0,56

0,30

r - — - , . . , • -

J J * >.

'2 fa -*•/"

-

• o « c.

|Os97

1,36

10,4

0 ,7

20

0 ,9

1,5 '

1,5

-

1,06

0,63

0,14

0,09 \

i -
: -

-

11 J 3

1,34

1,89

14,4

0 ,9

27

. 1,2

2,0

2 , 1

-

1,46

0,87

0,20

0,13

G.Y.%

-

-

-

11,1

5,4

12,8

5,7

3,5

45

4,4

6,3

11,8

-

13,2

12,1

13,9

13., 2

Signif.
Level

***

***

***

•JHHr

NS

-

TtTTTT

* * #

K K K

*In Treatment W2, 0,84 x Pan wa&; applied for the first

was applied for the last 3i months.

+Stalk height 5/5/71 before excessive lodging occurred*

months while 0,60 x Ban



Cat- No. 105

Expt, 42OO/1/4H 1971

TRASH MANAGEMENT & IRRIGATION INTERACTION

1

Tons oane B
per hectare T

T

T.E.R.S.H. B
T

Stalk count E
'OOOs/hectare T

Stalk Diameter B
millimetres T

gftalk Height B
~ T

Sucrose % cane B
T

Brix % cane B
T

Fibre % cane B
T

% Pur i ty B
T

% Lodging •- B
T

kg Cane/W* B
ji r r igat ion T

leg Cane/m B
j ^ t a l water T

Kg Sug./nr B
irrigation T

kg Sug./m' B
tfotal v/p-ter T

va

130,8
119,5

11,36
11,62

14,89
13,89

193,3
165,2

19,9
20,9

193,9
164,4

14,5
H,7

19,5
19,7

12,3
11,0

74,6
74,6

98
89

7,58
6,92

6,05
5,53
0,86
0,80

0,69
0,64

V?3

136,1
117,1

12,05
12,24

16,41
14,34
196,0
162,5
20,6
20,9

181,0
160,4

15,1
14,9

19,8
18,7

12,6
11,8

76,4
79,6

84
00

9,92
8,53

7,54
6,48

1,20
1,05

0,91
0,92

W2

128,5
119,3

' 12,56
12,72

16,13
15,15

196,8
153,8

20,3
21,0

163,3
178,7

15,5
15,2

19,8
18,7

12,7
12,6

78,2
31,5

68
76

10,54
9,79
7,78
7,22

1,32
1,24
0,98
0,79

iV4

92,9
100,2

12,74
11,01

11,64
11,02

191,6
152,5

20,7
21,4

126,3
149,2

15,4
13,8

19,2
18,0

12,7
11,1

80,5
76,6

8
13

8,70
9,39

6,19
6,67

1,11
1,03

0,79
0,73

W5

45,3
53,9
10,86
10,78

4,90
5,81

174,8
144,6

19,9
20,3

56,4
67,2

13,8
13,5

18,2
17,6

12,5
12,1

75,7
77,0
0
0

5,57
6,62

3,63
4,32

0,60
0,71

0,39
0,47

W6

18,8
40,0

8,79
.10,06

•1,65
4,06

124,3
132,6

19,6
20,2

42,4
56,0

11,6
12,7.

15,6
16,6

12,9
11,0

74,3
76,2

0
0

3,69
7,83
1,99
4,25
0,32
0,80

0,16
0,43

Mean

92,1
91,7

11,39
11,40

10,97
10,71

179,5
151, S

20,2
20,8

—

14,3
14,1

18,7
. 13,2

12,6
11,6

76,6
77,6

43
43

7,67
8,19

5,53
5,74

0,94

0,66
0,66

Signify
Mean

ITS

NS

NS

*-*-*

—

NS

HS

-

US

*

IIS

HS

US

L.S.D. 5$

Body of
Table

10,2
13,6
0,61
0,82

1,59
1,85

9,5
12,6

0,7
1,0

—

0,6
0,8

1,2
1,6

1^9

—

19
26

1,05
1,39
0,68

. 0,91
i

0,13
0,17

0,09
0,12

Note

E.R.S.C. -Estimated Recoverable Sugar % Cane = 3 - 0,451 (B - s) - ,077 P
where S= Sucrose % cane, B= Brix and P= Fibre by direct analysis.
T.E.R.S.H. = Tons Estimated Recoverable Sug./tei = T.C.K. x E.H.S-G./lOO

Responses to Irrigation & Burning vs. Trashing

There was a very large response in Cane yield (Fig. l) to irrigation,

which was essentially linear up to an application of about 1200 nna (,84/,60 •

treatment), after which there was a much smaller increment. The response to

irrigation v/as much greater under burnt conditions (from 19 to 136 tons/ha)

than under trash (40 to 120 tens/ha). The trash treatment gave higher yields

with low levels of irrigation due to the moisture conservation by the trash

blanket. Hov/ever, at the high levels of irrigation, burning gave consistently
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higher yields of some 10-15 tons/ha. This was at least partly due to the

higher stalk population (Fig. 2) in the burnt treatments which contained scne

30 000 stalks/ha more than the trashed treatments in spite cf careful trash

parting in" the trash treatments. Only at the v/6 level (513 jm irrigation)

did the trash treatments have a higher stalk population than the burnt.

Increasing irrigation levels in burnt cane rosuited in a curvilinear increase

from 125 to 195 000 stalks/ha, with little difference between ,68 Pan and 1,C

x Pan.

Stalk diameter (Fig. 2) showed the sane interesting and significant

differences as in the 3rd ratoon viz. at all levels of irrigation, trashing

resulted in thicker stalks than burning. i;he three intcrr-*oiiiat's treatments

(,84; ,84/,60 & ,68) produced significantly thicker stalks than the two driest

treatments (,37 & ,53). and also thicker than the 1,0 treatment in burnt 4cane.

Stalk height showed similar trends to cane yield.

Sucrose % cane (Fig. 3) peaked at the intermediate levolG of irrigation

100-1 200 mm water or ,68 to ,84/,60 treatments), being significantly depressed

at both higher and especially at lower levels. These effects were very large in

the case of burnt cane, ranging from sucrose content of"11,6$ for 0,37 x ?&n

to 15,5$ for 0,84/,60 x Tan down to 14.50 for 1,0 x Pan. Brix ?i- cane (Fig. 3)

also peaked at the 0,84/,60 treatment in burnt cane, but with a very slight fall

off at the higher level. Purity (Fig. 4) showed a fairly sioarp peak with burnt

cane at the 0,68 x Pan treatment and at 0,34/,60 with trashed cane. Both wetter

and drier treatments resulted in much lower puritiee. Fibre j> oane (Fig. 2)j

unlike in previous seasons, did not shew up any significant effect of irrigation}

but the C.V.$ was disappointingly high. Burrt- core was significantly higher in

fibre than trashed cane.

The Estimated Recoverable Sugar % Cane (Fig. 4) showed similar trends to

ose with a peak at- ,68 (burnt) or 5S4/,6C (trashed) and a significant

reduction with both wetter and drier treatments. There- was nc difference

between the E.R.S.jSc. of burnt and trashed cane at rr̂ st levels of irrigation,

however at ,37 x Pan trashed was significantly higher and at ,6c x ?an

significantly lower than burnt cane.

Tone Recoverable Su^ar/hectare (Fig. l) showed a tremendous increase with

increasing irrigation from 2 tons at ,37 x Pan (burnt)to a peak of 16 tons at

,84 x Pan (burnt). At the drier levels, trashing produced significantly more sugar

than burning (2,4 tons/ha) while at ,84 x Pan, burning produced significantly

more than trashing (l,9 tons/ha).

Crop water use efficiency (Fig. 2), expressed as kg sugar produced per m*'

irrigation water applied, showed a sharp peal: at the ,64/,60 treatnent with an

application of 1 2O0 mm water net. There was a narked reduction in efficiency

with both wetter and drier treatments. Efficiencies were higher with trashed

treatments at the dry end of the scale only; thc-y were liighcr with burning

at the wet end of the scale.

Lodging showed a sharp increase with increasing levels of irrigation,

from zero below levels of ,68 x Pan to fairly iiigh levels with ;34/,6O and

wetter treatments.
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In summary, Touming was superior to trashing at all

acceptable levels of irrigation; the optimum level of irrigation was 0,84

for cane yield and Tons Estimated. Recoverable Sugar/hectare?; 0,84/,60 for crop

water use efficiency and sucrose, and ,63 for purity and Estimated Recoverable

Sugar $ Cane.

Urea vs. Ajgnonium nitrate

There were no significant differences between urea and ammonium nitrate

in cane yield. B.R.S. % C. or tons E.JUS./ha. However, urea had an advantage

which was very nearly significant in all canes. Urea in fact produced signif-

icantly more stalks/ha and also a significantly higher sucrose f* cane than

ammonium nitrate. There were no other differences of interest between the

carriers, and no significant interactions.

There is thus the distinct impression that urea was somewhat better

utilized by the crop than ammonium nitrate.

. UREA vs. A2EOTIUK N1THATE

Tons Cane/hectare

£•3.5. ~p Cane

i .-6.H- 5 .H.

Btalk Count

Stalk Diameter

% Lodging

Sucrose % Cane

Brix % Cane

Fibre $ Cane

fj Purity

kg Cane/m i r r ig .

kg Cane/m Tot, Water

kg Sug./nr i r r ig .

kg Sug./m5 -Tot. Water

Urea

93,2

11,52

11,09

168,1

20,4

42

14,4

18,6

12,1

77,1

8,00

5,70

0,94

0,G7
•

A/'N

90,5

11,28

10,59

163,3

20,6

44

14,1

18,3

12,0

77,1

7,66

5,57
0,90

0,65

' l.S.D, %

4,2

- 0,25 "

: 0,57

3»9

0 , 3
: 8

0 , 3

. 0,5

0 ,6

: 0,43

0,0r>

0,04

L.S.D. 1^

5,6

0,33 !

o776 ;

5 ,1

0 , 4

ii ;

0 , 3

0 ,6

0 , 8

-

0,57

OT37 ;

0,07

0,05- \

Gignif.

irs

#
HS

IIS

&

HS

NS

-

.ITS

N3

KB

POLIAH AHAIYSIS

Pan .Factor

JyP

5̂ c
^Oa

ram Water applied

Days after irr igation

Deficit (mm)

1,0 :

i,7s;
,185 :

1,48

,239 '

,171

172?

7

42,0

0,84

1,84

,187

1,48

,244

,178

1372

9
. 52,1

,84/,60 '

1,78

,188

1,48

,240 ;

,190

1219

9 ;

52.1

0,68

1,72

,102

1,36

,249

,175

1067

3

18,0

• 0 ,53

1,74

,184

1,36

,296

,184

813

17

• 92,0

0,37

1,77

,196

1,46

,290

,172

508

29

102,5
i

I?o consistent effect of irrigation level could be detected on K?P»K, or I-lg

foliar levels, The Ca level decreased with increasing levels of irrigation. The Ca

content was also consistently higher with burnt than with trashed cane as ohovm

below.
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AK.ANALYSIS (Sampled 23/4 /71)

BUEHIHG x THASh I^Ai;AGSi2JT IirTJEACTIGS

?an Factor

1$ B
m

7*$ Tl

T

K$ B

T

T

T

• 1

1

1

0

0

1

1

0

0

0

0

,79

. 78 '

,184

,186

> «

,51

,250

,229

,171

,171

,84

1,58

0,189

0,135

1,50

1 .'7

<%J j *** y *i"

0,^34

J

J

1

0

°
1
"t

0

c

s.;/,

,70

,19-'.

, 1 «

J 'V

,246

,189

» • • • • •

1.7;
1,75

C j 165

0,50-3

0,266

1 *5P

1,72

1.46

11 -". 7

O,32C

1,79

0,19? 0,188

0,195 1 0,186

1,41

0,274

0,179

• 0,181 ! 0,164 I j:,17-3
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1 CAtfE & RECOVERABLE SUGAH YIELDS 4200/1/41*
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SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSOCIATION

IRRIGATION. X TRASH X N-CARRIER TRIAL 4200/ l /5R
Catalogue No . : 105 - - . . .
T.'tLs crop -;-• -?th-Patoorj " "" "
Site : Experiment Station cH (CaClg)

• Alt i tude : 410 a "
Seal : ? E 1 sandy clay loam
Variety : ]IOo 376
Lesion :. Sp l i t plot
Pertiliser
Level (kg/ha) I74
Carrier : Treatment
Rainfall on eroo:

£ 5
S4
Single supers
537 sm

pH
O.K.£
Cond. (mmhos/cm)
RK

 v' [n &.*£)
£>:. Ca (m.e-.^)
Ex. Ivig (a.e.$)

5,5

264
0,9C
6,7
2,26
0,76

Age: 11,7 raonths
(1.12.71-21.11.72)

To aetercine the iffeet cf various i r r i ga t i on regimes on cane yield' and
recoverable su^ar* To compare the offsets of burning with a t rash
blanket and any in terac t ion v/itl'. levels 01 i r r i g a t i o n . To compare
urea with ammoriiua n i t r a t e aS U-carr ier .

r.e suits :

TAHL3 1 Irripat

.IRRIGATION

i , .

IRKIGATION (1M)
TOTAL
PRECIPITATION

'Tens cane/ha.
3.?..3. $ Cane
T.E.H.S.H.
[Stall: count
•OOCs/hectare
Stalk diameter
(aaa)
5u lodg ing
Sucrose % cane
iBrix ^ cane
b ib re % cane
^ Purity

kg Cane/m
irrigation
^ -« / 3

total'V/ater'"™""""

" g fuSar/m
irrigation

kg Sugar/in
Total water

ion levels

i V.'l
-,
-^ ^ ^ — —

1,0

1224 '

1821

120,3
12,09
14,51

151,7

20,3

S3
14,3
15,6
12,8

. 79,6

9,33

• 6,60

.

0,80

V/3

0,84

1020

-1617

120,5
11,34
14,26

178,3

20,4

92 '
14,3
19,4
11,6
76,5

11,51

7,45

1,40

0,S3

; W2*

: 0,84/
: 0)6

• 867

: 1464

: 115,3
. 12,37
: 14,5S
: 172,0'

20,3

97
. 15,7
: 20 ,1

J.i.4 -r

73,1

13,07

•: 7,74

; i,68

: 1,00

W4

0,63

714

1311

108.3
12,75
15. S2

160,0

20,3"

59
13 j 6

19 r-
Ilj3
73 r 4

.15,17

8,26

1,94

1,05

: 0,53

- 510

1107

69,5
12,86
11,24

173,4

20,5

3
15,0
21,0
10,7
76,2

17,16

7,91'

' 2,20

1,0.2

, 6

0,37

306

903

65,7
11,17

7,32

156,1

21,0

0
U,5
20,C
10,7
72,5

21.48

7,28

2,39

0,31

L

—

6
r,
1

1

C

0
1
1
-

1

0

0

0

.S.D.
-f -iff
P . J-/°

T 3

,81
,19

2 , 8

,4

4
)7'
,7
,6

,65

,64

,22

,10

-

-

-

9,4
1,12
1,65

17,8

0 ,5

33
0,9

*2 3

2,28

0,39

0,51

0,14 J

' C . V .

-

-

-

6,0
7,1
8,3

3,2

15
5,2
e,4

14,9
-

6,7

S,8

8,2

i
f1

I
1

i
|
i
ii
i
i

\
j
i
i
i

i
•1

i

i

I-EVEL

-

-

-

***

* •

***
K S
N S
-

trsatsient V/2, 0,84 x Pan was applied iTor the f i r s t S-J- months while 0,60 Pan was
applied for the l a s t 3"sT months.



TABLE 2. Trash Manaseineit x Irrigation Interaction

2A.
42OO/1/5K

W2 7/6
•CANCE .OF j

MEAH ILIEA5 TABLE

Tons cane
per hectare

E.R.S.C.

T.E.R.S.H.

Stalk count
'OOOs/na

Stalk diameter
(laillirceters)

Sucrose %
cane

*

Purity

Lodging

kg Cane/m
irrigation

kg Cane/ra
total water

kg Sugar/a.,
irrigation)
kg Sugar/s
B water

!B
.JT
IB
•T
t ,
;B
|T

;B
iT
i

IT

F i b r e $ cane -B

B

:B
|T

|B
'T

I*

IB

Smutfwhips1 000s/ 3
(ha during 3eason)"?

1

.126,9
: 113,7

11,63

!14,75
;14,27

[200,6
f162,3

I 20.1
20,6

15,'l

18,8
18,4

12,9
12,7

77,7
'32,1

39
98

10,37
9,29

6,97
6,24

1,21
1,17

0,61
.. 0,73

15,6
15,2

123,7
111,3

11,87
11,61

15,33
13,13

200,1
156,5

20,6
20, _3

14,7
• 14,9

18,8
20,0

12,5
10,6

95
38
12,72
10,91

?,C2
6,38

1,51
1,29

0.95
-0,31

14,1
17,6

116,1
103,5

13,03
12,71

15,37
13,60

184.7
159,3

20,4
21,2

15,3
15,7

19,8
2C,5
12,6
10,1

79, £
76,6

96
93

13,63
12,52

3.07
7^41

1,77
1,59

1,05
G-j94

16,9
15,4

117 '

103,3

12,83
12,73

14,50
13,14

208,0
152,0

20,0
20,6

15,6
15,6

19,3
20,0

11,3
10,8.

73,8.
7S,0

56
62

15,38
14,47

7, S3

2,03
1,34

1,11

21,9
51,4

89,7
35,3

13,12
12,61

11,74
10,75

191,3
155,0

19,8
.; 21,5

15.8
16,1

• 19,6
22,5

12,3
9,2

72,2

12
44

17.59
16,73

1 i~

2,11

1,06
0,97

36,1
57,9

62,7
63,8

10,79
11,54

6,77
7,3£

171,0
141,2

20,8
.21,3

14,0
13,0

16,9
21,1

12,0
9,4

74,1
71,1

0
0

20,48
22,46

#-*

KS

7,62j

2,23]
2,58

10,9
23,7

106,S
96,5

12,21
12,33
.13,03 !
12,16 [

132,7 !
154,5 :

20,3
•20,9

1 5 , 1 | NS
15,4 j
.19,3 ; KS
20,4 j

12.4 : KS
10.5 I
73,1 j - •
75,8 ( : -

60
65

15,11
14,40

7,79
7,29

l f84J *^*
1,76!

0,9b;

19,3 !
28,2

6,2
8,2

0,9

1,05
1,4C

14,0
18,7

0,6
0,9

0,3
1*1
1,7

1,7
2,3

11
14

1,16
1,54

0,51
0,68

0,16'
0,21

Q,03
io,io

Increasing the level oz1 i r r igat ion Ic-i to highly significant increases in

the yield of-both cane and sugar whether the cane was trashed or burnt* The

response v;as, however, greater when the trash v;as burnt ( i lg . i) . .

At optimum levels of irrigation_ burning was.highly-superior to trashing;

At the lower and highest levels, however, there v/as l i t t l e yield advantage to

burning while at the lowest level^ trashing was superior to burning.

I f trash i s burnt the optimum level of i rr igat ion appears to be treatment

W2 (a consuir.ptive-use figure of Q4?t for the f i r s t &h months and 60 for the las t

3'J- months)_, although treatment v/5 produced the higliest yield of sugar per unit

of i r r iga t ion water applied-

Increasing irr igation level increased a ball-, covc.^ but tended to reduce

diameter of canes. Si.cilarly binning increnced the nunbar of caiies but tended

to reduce diameter particularly ut tao lov.cv levels of irr igation (Pig. I I ) .
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Sucrose %t as in the- past, peaked at the intermediate levels of irrigation

and i t i s worth noting that the drying-off of treatment 2 resulted in a highly

significant increase in xho cacrose content. ('Ihe sucrose content of treatment 2

was 0,9?? higher than tha- of treatment 3)-

1 Although fibre conte.*:?- and purity *cs:iaed. to increase v.lth burning, E.K.S.C,

like sucrose $, was unaffected. iVcre content arid purity both tended to be increas

by increasing levels of irrigation.
3

ffater use efficiency expressed as kg sugar produced por n irrigation v/ater

applied, tended to peak with an application of 510 ran of water (net) where trash

was burnt, and with 3C6 mm whero i t was not burnt,

TABLE 3» Urea vs. Anraoniusi Nitrate

Tons cane/hectare

Estimated recoverable sugar fs
jcane

JTons estimated recoverable
[sugar per hectare . .

Stalk count 'OOOs/hectare

Stalk diameter (millimeters)

j£ Lodging

'Sucrose % cane

jBrix % cane

iPibre fc cane

fo Purity '

kg Cane/m irrigation

kg Cane/m total water

kg Sugar/m irrigation ;

kg Sugar/m total water

,Sr!Ut (whips *O00s/ha during !
season) j

UBEA

102,Q

12,35

12,80

172,0

20,6

55

15,3

19,7

11,3

77,7
14,81

7,57
1,82

0,94.

22,7

AltfiCKIUM
El IRATE

102,3

12,19

12,44

175,2

20.5

61-

15,2

2C,C

76,0

l-'r.7O

. 0,91 :

24,7 ;

2,5

0,36

0,43

5,7

0,3

4

Cf3

0 , 7

0 ,7

-

0,47

O,2L

0,06

0,03

. -

L.S.D.
1%

3,4

0,48

0,57. ..

7,6

0,4

6

0 , 4

0 , 9

0,9

-

0,70

0,28

0,09

0,04

-

SIGNIFICANCE

NS

NS

NS . .

NS

NS

NS

NS

**

* NS

NS

, ITS

NS

-

Lodging was apparently not affected by trash management although i t was signifi cantl

affected by irrigation level, being considerably higher (than treatment 4) at the 3

highest levels of irrigation and. negligible at the 2 lowest.

Nitrogen carrier

Only fibre content and lodging v/ere affected by nitrogen carriers. The

application of urea resulted in a higher fibre content which aijparently resulted in

less lodging than the application of ancnoniun nitrate.

Smut

The occurrence of-Emut was highest in cone irrigated according to a consuaptiv<

use factor of 0,53 (Fit. V) but was "similar in the drier and wetter treatments.

Burning trash seens to reduce the occurrence of cc-ufc*



4A.

foliar analysis

Ho consistent effect of irrigation levc:. or tr;

on-any of the nutrients studied (Tafclo 4) b

TABLE 4. Foliar Analysis (3â ip].ecl 19/4/75;

ish management could be

1

i

ilk. /B

[
Ca 5

'JJHT B/T

: E
i-

B

• T

"" B"

T

% B '

T

I B
r

T

i

1,0

i

i 1 ,92

: 0,24

10,24

;"1,42

i 1,46

• 0",30"

; °»2 8

; o,i8

. 0,20

0

1

0

c
' i

-

0

0

0

• o

,SA

,35

|S7

,22

,22

,48

,52

,28

,23

,13

121

c

: 1

: x
. 0

:0

• 1

: i
'-- o
; o
: 0

' 0

P

,et/GG

,82

,90

,23

,25

,46 ' '

,51

,31

,29

,20

,21

A:;

c

i

0

0

1

0

0

0

0

?AC:

,90

?••'.

,4e
,56

,50

,..£

,13

AS

e

i

i

0

0

x
x
0

0

0

0

j 08

y 2 2 .

,58

,45

, 28

,23

,20

f l S

x
x
0

1

1

c
0

0

0

,37

f:
;:4

, ' • • • -

,50

,29

, 2 5

,20

I.i

1

0

1

1

0

0

0

0

EAI'J

,87-

,89 .

,25 .

,25.;

,46

,50

,29

,28

,19

,20

•I
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SOUTH AFRICAN SUGAR INDUSTRY
AGRONOMISTS' ASSOCIATION

IRRIGATION X TRASH X N-CARRIER TRIAL 42OO/l/5K

Catalogue No:
This cropt
Site: •

Altitude:
Soil:
Variety:
Design:
Fertlizer:

Level (kg/ha)
Carrier

Rainfall on crop:

105
5th ratoon
R.S.A- Expt. Station
410 m
P E 1 sandy clay loam
NCo 376
Split plot
N P205

84
S.supers
597 mm

Soil analysis :
"p (CaCl2)

Cond.
Ex K
Ex Ca
Ex Mg
Ex Na

(mmhos/cm)

5,5
1,3
284
0,90
6,7
2,26
0,76

Treatment
Age: 11,7 months

(1.12.71 - 21.11-72)

Object: To determine the effect of various irrigation regimes on cane yield
and recoverable sugar. To compare the effects of burning with a
trash blanket and any interaction with levels of irrigation. To
compare urea with ammonium nitrate as N-carrier.

Results :

TABLE 1 Irrigation Levels

•^IRRIGATION
(TREATMENTS

t Wl W3 W2* W4 W6 L.S-D. !C.V.
d

.'PAN FACTOR (NET) I 1 ,0

IRRIGATION (MM) ! 1224
TOTAL i
PRECIPITATION \

0,84

1020

1464

0,84/
0,6

867

1617

0,68 0,53 0,37

714

1311

510

1107

(Tons cane/ha.
E.R.S. % Cane
T.E.IUS.H,
.Stalk count
j1000 s/hec tare
[Stalk diameter
Uma)
p Lodging
.[Sucrose % cane
ferix % cane
Fibre $ cane
% Purity

120,3
12,09

j 14,51
I 161,7
i

\ 20,3

| 98
! 14,8
• IS, 6
! 12,8
! 79,6

120,5
11,84
14,26

178,3

20,4

92
14,8
19,4
11,6
76,5

113,3
12,87
14,58

172,0

20,8

97
15,7
20,1
11,4
78,1

108,3
12,78
13,82

83,5
12,86
11,24

180,0 175,4

20,3' 20,5

59
15,6
19,9
11,3
78,4

3
16,0
21,0
10,7
76,2

306

903

65,7
11,17
7,3?

156,1

21,C

0
14,5
20,0
10,7
72,5

6,8
0,81
1,19

12,8

0,4

24
0,7
1,7
1,6

t _

9.4
1,12
1,65

17,8

0,5

33
0,9
2,3
2,2

6,0

8^3

8,1

5,2

19

14,9

] ###

N S
IN S

kg Cane/ra
irrigation

•3

•leg Cane/m
jtotal water
f . 3
|kg Sugar/m
{irrigation
.kg Sugar/m/
jTotal water

9,83

6,60

1,19

0,80

11,81' 13,07

7,45 7,74

1,40 1,68

15,17

8,26

1,94

0,88: 1,00 : 1,05

17,16

7,91

21,48 1,65

7,28 0,64

7,a

2,20 : 2,3'J |0,22

0,89 ; &,7 i **

0,31 ! 6,8 1*^*

1,02 : 0,81 .0,10i 0,14 ; a,2

treatment W2, 0,84 x Pan was applied for the f i r s t 8 j months while 0,60 Pan wa:
applied for the las t 3-| months.
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significant cubic function. This was due to a relatively small
increase in tons cane per inch water applied from W6 to \15 and from
W3 to Wl. Larger increases were obtained from W5 to W*f and from
\ik to W3« This is shown below.

Treatment

Wl - V3

W3 - w4

W*f - W5

W5 - W6

Tons Cane/acre j Additional
Increment A Water (in.)

0.9

10.8

7.1

3.5

8

a
6

6

Tons Cane/inch Water
Increment

0.1

lA
1.2

0.6

The small increment from Wl to W3 is evidently an example
of the law of diminishing returns. On the other hand, the small
increment from W5 to W6 is probably due to the fact that the high
degree of stress imposed on the crop resulted in such a degree of
foliage destruction that each irrigation was followed by,a period
of canopy renewal before additional cane could be" formed. This
is evident from weekly height measurement graphs which show a time-
lag following each irrigation in W6 before growth is resumed. This
was not observed in the wetter treatments.

The selection of the most economic level of irrigation
can be determined from the data on tons cane/inch water. Although
W6 (0.37 pan) actually gave the highest yields per inch of irrigation
water (1.37 tons/inch) this was due to the fact that there was a good
rainy season (23«6 in, on the crop) and most of the growth was made
on rain. W3 C0«,8̂  pan) followed by W*f (0.68 pan) gave the highest
yields per inch total water (rain + irrigation): 0,85 and 0.79 tons
cane per inch total water. W3 (0,8*f pan) thus appears to be the
most economic treatment.

Lodging increased markedly with increasing irrigation:
from nil for W6 & 5, % for W*f to 3 ^ for W3 and 6l$> for Wl.

Nitrogen Carrier

Tons cane/acre

Sucrose % cane

Tons sucrose/acre

Stalk count ('000s/acre)

Lodging

Height

Urea

51.3
ikA

7.33

53.*f

13

7.5

Sulphate of
Ammonia

52.7

1̂ .0

7.37

53.2

20

7.5

C.V, .
%

5-3

5-5
7.3
4,0

95
-

L.s.d.
%

1.1

0,3

0.22

0.9

6
-

L.s.d.
•&

1.5 :

oA
0.29

1.2

9
-

Sulphate of ammonia resulted in significantly higher cane
yields (1.4 tons/acre) than urea but significantly lower sucrose
content (O.^).to gj.ve virtually identical yields of sucrose per
acre with urea. Carrier had no effect on stalk count but urea
produced significantly less lodging than sulphate of ammonia
(Experiment 6if00/2 also showed identical trends in the comparison
of urea and sulphate of ammonia).
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Interaction: Irrigation x Carrier.

-

Urea
Sulphate of Ammonia
Mean

Urea
Sulphate of Ammonia

': Mean

Urea
Sulphate of Ammonia
.Mean

Urea
Sulphate of Ammonia
Mean

t

Urea
Sulphate of Ammonia
Mean

Wl

61.7
64.1
62.9

W2

49.9
52.3
51.1

W3 W4 W5

TONS CAKE/ACRE

61.1
62.8
62.0

50.9
51.5
51.2

44.0
44.2
44.1

W6

40.0
41.2
40.6

Mean

51.3
52.7

L.s.d.: body of table {%) 2.8 (1%) 3.7

13.9
14.3
14.1

13.9
13.2
13.5

SUCROSE % CANE

13.9
14.0
14.0

14.7
13.8
14.3

15.4
14.8
15.1

14.2
13.7
14.0

14.4
14.0

L.s.d,; body of table {%) 0,8 (1$) 1.0

8.60
9.17
8,88

6.94-
6.86
6.90

TONS SUCROSE/ACRE

8.48
8.81
8.65

7.48
7.14
7.31

6.77
6.54
6.65

5.72
5.68
5.10

7.33
7.37

L.s.d.: body of table (%) 0.54 (3#) 0.72

52.1
54.9
53.5

54.6
52.3
53.5

STALK COUNT

51.1
53.2

•52.2

54.9
53.3
54.1

52.4
51.8
52.1

^ ^
54.1
54.8

53.4
53.3

L.s.d.: body of table {%) 2.1 (3#) 2.8

51
71
61

1
1
l

24
44
34

LODGING

3
5
4

0
0
0

0
0
0

13
. 20

L.s.d.: body of table {%) l6 (1%) 21

The interaction Irrigation x Carrier was significant for
stalk count only; however, the linear function of Irrigation x
Carrier interaction was significant for all factors except cane
yield. Details of this interaction are as follows:

Although there was no overall difference between urea and
sulphate of ammonia in sucrose yield/acre, sulphate of ammonia
significantly outyielded urea at the highest level of water application.
At lower W&ter applications, differences were not significant, but
tended in the opposite direction, as shown, on the graph. These
trends are brought out even more markedly in the stalk count plots,
where the sulphate of ammonia treatments had a higher stalk count
in the wet treatments, but urea higher in the dry treatments. It
is difficult to visualise this as a genuine effect and it is
probable that the variable stand originally obtained in the experiment
(due to planting under excessively hot conditions) resulted in the
variable populations obtained.



Cat. No: 105

This crop:-

Site:

Altitude:

Soil:

Variety: .

Design:

Fertilizer:

Level (kg/ha)

Carrier

Rainfall on crop:

Object:

SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSOCIATION

Irrigation x trash X N carrier trial 42QO/1/6R

6th Ratoon Soil Analysis:

Experiment Station

410m

P E 1 sandy clay loam

NCo 376

Split plot

N PJDr.

174 04

Treatment Single supers ,

416,7 mm

To determine tn.? effect of various irrigation regimes on cane yield

and recoverable nugar.

"To compare the effects of burning with a ti-ash blanket and any inter-

action with levels of irrigation.

To compare urea with ammonium nitrate as N carrier.

O.M.

Crnd

Ex.

Ex.

Ex.

Ex.

Age:

(CaCl2)

i
(mmhos/cm)

K (m.e.#)

Ca (m.e.$)

Mg (m,e.$)

Na (m.e.$)

12 months

5,5

1,3

284

0,9C

6,70

2,26

0,76

(21/11/72-23/11/73)

Results:

"'•-itle 1 I r r i g a t i o n l e v e l s

IRRIGATION
TREATMENTS

PAN J4CT0R (NETT)

IRRIGATION (MM)

TOTAI

PRECIPITATION (MM)

Tonnes cane/ha
E.R.S. % Cane
T.E.R.S./ha
Stalk count
j ^ O s/hec tare

^ l o d g i n g
Sucrose % cane
Brix % cane
Fibre % Cane
% Puri ty
i g cane/m3
irrigation
kg cane/in3
total water
kg sugar/m3
irrigation
kg sugar/m3
total water

Wl

1,0

1581

1998

126,8
13,12
16,66
171,2

56,2
15,1
17,0
13,8
88,5

8,02

6,35

1,06

0,84

W3

0,84

1275

1692

116,9
12,32
15,22
169,0

32,2
14,9
16,9
13,6
83,?

9,17

6,91

1,19

0,90

W2*

0,84/
0 ,6

1173

1590

110,0
13,01
14,07
167,4

32,5
14,8
16,3
13,3
87,6

9,33

6,92

1)20

0,89

W4

0,68

1020

1437

84,7
11,72
9,99
171,6

0
13,7
15,9
12,7
86,0

8,30

5,39

0,93

0,70

W5
!

0,53

714

1131

43,4
11,82
5,75
160,9

0
13,8
16,0
12,9
86,2

6,78

4,28

0,81

0,51

\ W6

•

0,37

459

376

30,6
9,34
2,88
135,9

0
1 1 , 4 •
1 3 , 8
11,7
82,2

6,67

3,49

0,63

0,33

C.I
%

9,61
1,16
1,50
12,82

—

1,11
1,01
0,59
O <-) !

_

-

—

If

13,28
1,61
2,07
17,73

_
1,54 .
1,40
0,31
3,10
_

-

-

c.v.

12,37
8,40
15,97
7,11

6,48
4,2?

'6,90
3,32
_

_

Signii
level j

* # • *

•SMBE-

j
-

—
I

In trea-fenent W2,
applied for the

0,84 x Pan was applied for the first 8v months while 0,60 Pan war
last 3"s months.
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Sucrose % cane tended to br- highest at Uio y±-*- lev .sir of irrigation (Fig. 2.

Brix /£ and Fibre ^ showed the same tror.:Ls a:"-:. \;^-v i-icrer'led b,y burning.

There was a decrease :in purity >.:LtVi decr^irirv: ir^.l^-i'tion.

Lodging was increased by incro:L:;.ing .ir^i^a^ior:.

Smut was apparently LUiaffecceu by ii1:*!^-?. Linu or tr;:-^hing.

Table 3- Urea VG. Araiaoniuin n i t r a t e

Urea i n i t r a t e J %> \ i.p

iTons cane/hectare 38,1(J

11,99

162,71 ! 4,7?

Estiraated recoverable
sugar % cane

Tons estii.iated recoverable 10?
r52 11,00 |C,70

sugar % cane

Stalk cotmtG '000 's /hectere

% Lodging

Sucrose % cane

Brix % cane

Fibre % crine

% Purity

SIGNIPIC/IJTCE

0,94

£,"50

KS

No

0,57 !O,49 I

0, ?o

13,0 I 0,37

86,6 I 1,18

0,37 j

0,49 !

.VS

H3

I.itro^en carrier

There were no significant diflorences between nitrogen carriers (TAJ3LE 3).

Foliar analysis

No coEoi vtorit ofi'eob oi' irrij./.tim1 'ovc?: i;v trash msutigement could be detected

on any of the nutrientn .̂

Table 4 Foliar analysis

ITUTBIEST

N ^

P fi

K S?

Ca

B/T

1,35
1,82

0,22
0,22

1,36
1,35

B J O , 3 1

B

?AJ-I 'MCl-Gi

1,0 1 0 ,=3-1 1 O ; G4/0 ,6 :0 ? 6C 0 , 5 3 .

1,31
1,73
0,22
0,20

1,42
1,44

0,25
T 0 ,29 0 , 2 3

0,20 i 0,18

1,134
1,82

0,22
0,.-.'-

1,45
1,50

0,25
0,28

Moan

1,J4 I 1,82 ; 1,72 j 1,80

0,22

c,;;2 j 0,30
C,: :T. ; 0 , 3 6

,57 1 1,3

0,47! 0,32
0,^' | 0,31

0,18 lOjir; j 0,21 0,18 j 0,19
,20 ; 0,18.! 0,13 i 0,:ui ; 0,20 i 0,21 j 0,19
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'j.'able 'c 'I'rasli I'ianagement x Irrigation Interaction

TREATMENTS Wl V/3 !V/5

J Signif.
Mean • Mean '

Tonnes cane
per hectare

E.R.S. % C.

T.E.R.S./ha

Stalk count B
'OOOs/heotare T

Sucrose %
cane

Brix %
cane

Fibre %
cane

% Purity

Lodging

Smut whips
'OOOs/ha

kg cane/m-5

irrigation

kg cane/n**
total water

kg s
irrigation

kg sugar/Hi"1

total water

131,3
122,4

13,28
12,97

,17,46
115,87

188,0
j 154,4

15,31
14,32

| 15,2
16,6

14,1
13,4

88,0

56,9
5:3, G

29,01
41,10

8,30
7,74

6,57
6,13

1,10
1,00

0,87
0,79

121,1
112,7

13,40
12,60

16,19
14,24

183,7
154,3

14^54

17,2
16,6

13,8
13,2

89,0
87,7

28,8
35,6

I 35,75
33,68

"9,50
8,34

7,16
6,66

1,27
1,12

! 0,96
| 0,34

! 109,9 j 31,0
! 110,0 ; -':Sy[

12,90 ! 11,70
I t , / j I l . i . , i'-i

14,13 ! J,59
! 14,01 i 10,39

187,7 191,1
147,1 ( 152,2

14,!;:-
14,6:.

17.0
16, b

13,6
12,9

86,6
•38,0

22,5
42,5

| 13,50

16,2
15,6

j 45,57 j 65,02

9,36 i 7,94
9,38

C,91
6,92

1,20

8,67
5,64
6,15

0,94
1,19 | 1,02

0,89 j 0,67
0,83 \ 0,72

-IT 0

•0,5

11,62
12,02

3,05
6,46

173,2
148,8

13,63
13,92

16,0

13,4
12,3

35,5

0

46,89
60,44

6,C5
7,49

3.82
'5,73

0,71
0,90

0,-15
i 0,57

24,9
36,4

9,35
: , 3 5
•3,42

135,4
135,5

11,38
!11,32

' l 3 , 9
13,8

12,0

82,0
82,4

0
0

I 20,69
36,69

5,42
7,93

4 \ 16

0,51
0,75

0,27
! 0,39

NS

NS

NS

85,2
87,2

12,04
j11,90

j10,30
110,75

176,7
3 43,7

13,*30

16,3
15,9

13,4
12,6 .

| 86,1
186,8

lo,0
22,3

35,42
47,08

7,76
8,34

5,49
5,79

0,96 -

0,68 | -
0,70 !

NS

22,49
29?94

1,30
1^74

3.59
4,73

26,34
35,07

1,23
1,63

1,07
1,43

0,84
1,12

2,93
3,90

Increasing the level of irrigation led to highly significant increases

in the yields of both cane and sugar whether the cane was trashed or burnt. The

response was, however, greater" when the trash was burnt (Fig. l ) .

-At optimum levels of irrigation burning was iiighly superior to trashing except

where cane wus dried off (W2). Burning was noot advantageous at the highest level of

irrigation and trashing most advantageous at the lowest levels.

High levels of irrigation produced higher yields.of sugar per unit irrigation

wator applied.

Irrigation had l i t t l e influence on stall: counts except at the lov/est level where

counts wore considerably lower. Trashing reduce-:! rtalk counts at high levels of

irrigation.
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