
SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSOCIATION

7*30/1'i : DRYING - OFF X NITROGEN TRIAL

CAT. NO.
TERMINAL

Obiect:

REPORT

Planted:

Terminated:

Harvest dates
and age9:

Locations

Soil type;

Design: t

Variety/Spacing:

Fertiliser; .

(kg/ha)

Rainfal1/irrigation:

Treatments:

1437

To determine the effect of drying-off by cessation of
irrigation at predetermined periods before harvest on
the response of sugarcane to levels of nitrogen fer-
tiliser on Chisumbanje basalt BOIIB.

31.8.86 (formerly 4200/10 : Irrigation x Nitrogen trial
until.11.10.82). - v

7.10.86 after the 7th ratoon.

Crop.

4R
5R
6R
7R

Chisumbanje Experiment Station.

Black basalt derived from.vertlaol olay ± 120om deep.

Randomised blocks with split-plots, 5 replications.

KCo376 in 1,5m rows.

Harvest
10.10.83
8.10.84
8.10.85
7.10.86

Aee (months)
12,0
11.9
12,0
12,0

4R
5R
6R
7R

4R
5H
6R
7R

N

Various

ii

u

Rainfall(mm)

400
445
775
563

p205

100
100
60
60

K20

60 -
60
60
60

IrriRation(mm)

Variable
11

n
11

a) Whole-plot treatments : Four drying-off commence-
ment date* -wjre determined by calculating the pre4
ted class !A' pan deficit at harvest If irrigation
was stopped on these dates. Possibility of rain-
fall during this period was assumed to be nil.
Assuming a harvest date of 7.10.86, the treatments
were as follows in the 7th ratbon;
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Treatment
D1
3)2
D3

Predicted accumulated
evaporation deficit

(mm)
150
250
350

* " 450 .

Coimnencement of dryin*-pff
Days before

harvest
20
35
54
77

Date of l M t
irrigation
17.9.86
2.9.86
14.8.86
22.7.86

b) Split-plot treatments: consisted of four nitrogen
- levels:

N1
N2
H3
N4

4th. *5th and 7th ratoons
60 kg/ha N
120 kg/ha N
180 kg/ha N
240 kg/ha ff

6th ratoon
90 kg/ha N

. 180 kg/ha N
270 kg/ha W
360 kg/na N

Conduct:

The nitrogen was applied as ammonium nitrate in
two equal applications at 4 and 8 weeks after
harvest. The sixth ratoon crop reoeive.d an extra

of nitrogen in a third application at 12 weeks*

a) An in-row furrow system of irrigation waa used based on
a Class 'A1 open pan deficit of 50mm at full canopy.

b) Drying-off treatments in the 6th and 7th ratoons were not
affected by water shortages as they were in the 4th and
5th ratoons.

a) Irrigation data: Irrigation was stopped as scheduled for all drying*off
dates in the 7th ratoon, and actual accumulated pan deflotto at*.
were: Accumulated nan deficit from date

irrigation oeaaed to harvest
Treatment

D1
D2

D4

Predicted
150mm
250mm
350mm
450mm

Actual

236mm
350mm
451mm

Rainfall interference in the 7th ratoon was negligible with a total of
7mm falling in the drying-off period, as apposed to 53mm in the 6th ratoon,
The 7th ratoon drying-off treatments were the best of the four orop cycles
as shown above by the good agreement between the actual and predioted
accumulated pan deficits at harvest (see also Table 6), The accumulated
deficits at harvest for the different drying-off regimes, over four crop
cycles, were less than those predicted by a mean value of 2$hnm.
Relevant irrigation data for the 7th ratoon were as follows overleaf:
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Pre-drvins-of f period
No. of irrigations
Amount (mm).
Mean application(mm)
Drvinc-off "period
No. of irrigations
Ammount (mm)
Mean application(mm)
Water a-trolled
Total irrigation (nnn)
Total rainfall (mm)
Total watea? applied(mm)

Yields
Cane yield t/ha
ERC yield t/ha
Effioiencv of water use
Tonnes cane/ha/100mra
EHC t/ha/100mm

19
997
53

7
352
50

1 349
563

1 912

108,87
'14,36

5,69
0,75

19
988 :
52

5
258
52

1 246
563

1 809

120,47
16,59

6,66
0,92

19
971
51

3
136
45

1 107
563

1 670

117,87
16,26

7,06
0,97

19
967
51

1
42
42

1 009
563

1.572

118,15
16,96

7,52
1,08

There waa a linear improvement in water-use efficiency for both eon* and
ERC yields with length of drying-off period OB in previous ratoona (see
Table 6). Efficienoy of water-use dropped from the 4th to 6th ratoon*
due to a progressive increase in total water applied with each rateon.
The email Improvement in eff ioienoy. in the 7th ratoon over the 6th ratoon
was due to an increase in both cane and ERC yields,from the 6th to 7th
ratoons. Treatment D4 (450mm accumulated deficit) gave a mean increase
of 1,17 t/na ERC over treatment D1 (150mm predioted accumulated defioit)t~
with a mean saving of 277am in irrigation applied. Thic water saving was
equivalent to between 5 and 6 irrigations

Yields data 1 Relevant yield data for all four orop oyoles are ehevn
in Tables 1-3. . . . • '
i) Prving-off treatments. There was a consistent, significant improve*

ment in ERC% cane with length of drying-off period. la the 6th and .
7th ratoons this improvement resulted in a significant increase in
sugar yield, because there was no decline in cane yield with drying*
off, as oocured in the 4th and 5th ratoons. Treatment D4 gave the '
best sugar quality and yield in all ratoons except the 4th, when D3
had the best sugar yield. • .

11) Nitrogen Treatments. Both ERC and pane yields showed a qu&dratio
response to nitrogen in the 4th-6th ratoona, whereas la $&> 71& »teon
cane yield declined linearly and the ERC yield shoved no reopens**
WOji oane showed a quadratic response to nitrogen in the 5th and 6th
ratoons, with a linear decline in the 4th ratoon and a linear increase
In the 7th ratoon. . ,
The N1 nitrogen treatment showed an atypical increase in cane yield
from the 5th to 7th rate-one, such that it had the highest yield «f
all nitrogen treatments In the 7th ratoon. Likewise, twataenta 93
and N4 had lower cane yields than expected In the 6th and 7t& ratoawu
In an attempt to explain these abnormalities, foliar B levels were
examined and are presented overleaf: • .

4/» *.. •
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Nitrogen Foliar Wo at * 22 weeks
treatmentg 6R 22

K1 ;
K2 |

• H 3 , | "
N4 i :

1,42
1,55
1,67
1,74
1,60

6R

2,02
2,08
2,10
2,09
2,07

22.
1,94
1,95
1,95
2,00
2,00Mean 1,68 1,60 2,07 2,00 1,83

Mean foliar H# increased sharply from 1,60 in the 5,th ratoon to 2,07
in the 6th-ratoon, and only declined slightly to 2f 00 in the 7th ratoon.
In the 6th and 7th ratoons there was little difference between treat*
ments, whereas in the 5th ratoon there was a marked linear Increase in
foliar N# with nitrogen level as might be expected.

lii) Drving-off x nitrogen interactions. Significant interactions were re*
corded for cane and ERC yields in the 4th and 5th ratoons (see Table
5). At '60 kg/ha N, cane and ERC yields in both seasons declined with
increase in length of dryin^-off period.
In the 6th ratoon only ERC# cane showed a significant interaction.
At all levels of nitrogen there was a general increase in EBC# cane
with drying-off, the largest increases being at the 180 and 3^0 kg/ha
N levels. • -
There were no significant interactions in the 7th ratoon crop*

o) StaJJc eharocteristic^s;=(Seo flable 4). Dryin^-off .treatments shoved litlle
or no variation in stalk characteristics except that treatment -0)1 differed
from D2-4 in the following respects:
i) It hod the highest stalk population in the first three crop cycles,

and the lowest population in the 7th ratoon,
ii) It lodged more, with lodging being most severe in the 7th ratoon.

Stalk lengths increased with increasing nitrogen level up to 100 kg/ha N,
but stalk diameters and lodging were not affected. There was a trend for
stalk populations to decrease as nitrogen levels increased, with N1 showing
a ouch higher population than1other nitrogen treatments in the 7th ratoon.

DISCUSSION

The sharp increase in foliar Wo levels for all nitrogen treatments, especially
treatments N1 and N2 from the 5th to 6th ratoons, suggests that the trial may
have received more than the extra 50% nitrogen noted before. Other evidence
to support this theory was that:
i) Foliar N% levels did not drop much from 6th to 7th ratoone, suggesting

that the extra nitrogen had a residual effect on the 7th ratoon.
li) Growth in the 7th ratoon was noticed to be very vigourous before any

nitrogen was applied, which also suggests there was residual nitrogen
from the 6th ratoon.

iii) The progressive increase in cane yield from the 5th to 7th ratoons iri the
N1 treatment, which is unlikely to have been caused by a mere extra 30
kg/ha N.

5/ •••• •
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iv) The marginal foliar N# level used by ZSA for samples taken la Kavefe is
1,80, therefor© all nitrogen treatments were well above marginal levels
in the 6th.and 7th ratoons#

These high nitrogen levels in the last two crop oyoles interfered vita the
anticipated quadratic yield response, such that by the 7th ratoon the ERC
yield- response to nitrogen was non-exiBtent, '* £

The significant ERC yield response to drying-off in the last two orop cycles
would also appear to be linked to these high nitrogen levels because:
i) Cane yield did not decline with drying-off in the 6th and 7th ratoons,

as there was an adequate oupply of nitrogen In all treatments,
ii) Conversely, the general decline in cane yield with drying-off in the 4th

and 5th ratoona was due largely to the decline in the low nitrogen
(60 kg/ha N) treatment (see Table 5)*

Treatment D4 (450mm predicted deficit) gave the best ERC yield except in the 4th
ratoon, when the trial experienced water shortages prior to drying-off« The
total available moisture (TAM) on this site was estimated to b© IJOffim, there-
fore an accumulated deficit of 450mm (D4) -would be equivalent to 3 x £A&
This result agrees with results from a previous trial (7500/14) $ where the
treatment with a predicted deficit of 3 x TAM gave sugar yields as good as
those for the control.

CONCLUSION

Results from this trial show that cane on Chisumbanje bassalts could be dried>
off to an accumulated deficit of ̂ Omm (or a value equivalent to 3 * total
available moisture on shallower soils), without adverse affect on yield provided:
a) the cane had not been water-stressed prior to drying-off, and
b) the supply of nitrogen had been adequate throughout the growth of the crop.
The benefits of "this drying-off regime over drying-off to an accumulated deficit
of 150mm werex . .
a) A considerable saving in water (equivalent to between 5 and 6 irrigations).
b) An improved quality which gave an improved ERC yield, provided there was

no decline in cane yield*
There was an interaction between nitrogen and drying-off in that when nitrogen
status was low, cane and ERC yields declined with length of drying-off period.
The anticipated quadratio yield response to nitrogen was disturbed by extra
nitrogen applied in the 6th ratoon, giving atypical responses in the last
two crop cycles.

The trial was terminated after the 7th ratoon, Inspite of clear-cut results,
because it wee proving difficult to manage from a distanoe.

lo
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7300/15 ERYUK) * OFF x NITROGM TRIAL

TABLE i i CANE YIELD

Main plo1,pt
D1

D3 . :

Significance
L«S,Dt P.© 0,05

P. - Of 011

S,E. Main p lo t *
S.E, Dryin^-off mean *

N1
H2

K4 :.

Linear effeot
Quadxatio effeot
Cubic effeot
L,S.D. P » 0,6$

P o 0,01

S»E, sub-plot ^
B,E. Nitrogen neon *

Interactions

Trial mean

CAHE YIEU) t /ha

4R

107,58
105,34
103,14
96,55

#
6,58'
9,22

9,54
2,13
9,25'

77,62
105,38
115,45
107,68

5,91
7,89

9,27
2,07
8,99

ap*.

103,16

5R

113,07
110,05
109,81
108,58

N.S.

13,06
2,92

11,83

76,02
111,61
126,70
127,19

-IHHf

6,55
8,75

10,28
2,31
9,31

S"»
110,38

6R

110,93
109,79
112,74
110,54

N.S.

9,61

8,66

98,13
116,2s
113,86
115,49

HUN

#

7,43
9,92

11,65
2,61

10,50

H.S.
em

110,94

7H

108,87
120,77
117,87
118,15

N.S.

13,84
3,09

11,89

120,34
115,62

11ij59
WHl-

m»

4,99

5,88

5)05

N.S.

116,41

Keen

110,11
111,49
110,89
108,46

• •

m*

93,03
112,47
118,28
115,49

-

•

110,22
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7300/1*5 mnm'~ OFF X NITROGEN TRIAL

TABLE 2 i ERC % CANE

TREATMENTS.

Main ulots :
D1
D2
D3
D4

Significance
ISD P a 0,05

P = 0,01

S.E. Main plot ±
S.E. Dryingf-off mean 4
C.V,# /

Subplots
N1 . !
N2
N3
N4 • .-
Linear effeot
Quadratic effect
Cubic effect
ISD P = 0,05

P = 0,01

'S.E. sub-plotT4
S.E, Nitrogen moan *

Interactions

Trial mean

ERC % CANE

4R

13,43
13,81
14,24
14,39
1 ,U_1UL1CWW

0,22
0,31

0,33
0,07
2,02

14,25
14,17
13,05
13,61

'MK n

N.S.

0,18
0,24

0,07
0,06
2,02

N.S.

13,97

5R

11,74
12,15
12,54
12,84

W M H

OB27
0,38

0,40
0,09
3,23

12,45
12,06
12,34
12,42

N.S.
#

0,26
0,35

0,41
0,09
3,30

N.S.

12,32

6R

11,38
11,89
12,53
13,19

0,43
0,60

0,62
0,14
5,04

11,91
12,35
12,39
12,33

•tHt*

* #

0,23
0,30

0,36
0,08
2,91

UN1*

m i M *
12,25

7E

13,20
13,87
13,80
14.22

**
0,49
0,69

0,71
0,16
5,18

13,54
13,73
13,87
13.96

0,32
0,43

0,51
0,11
3,70

N.S.

13.77

Mean

12,44
12,93
13,28
13.55

':

:

13.03
13,06
12,91
13,08

1 
1 

1 
« 

I

« .

13.08
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7?OO/15 DHYBIG - OFF x NITROGEN TOTAL

TABLE 3 i ERG YIELD t / h *

2SEA3MENTS

Main plots

D3
D4 :

Significance
LSD P =. 0,05

P « 0,01

S.E. Main plot *
S,E, Bryiag-off mean *

Sub-Plo^a

H2
N3
N4

Linear effeot
Quadratic effeot
Cubio effeot
ISD P « 0,05

P o 0,01

S«B« sub-plot &
S.E, Nitrogen mean *
C.V.J*

Intexaotiona

Trial mean

ERC YIELD t / h a

4R

14,42
14,51
14,65
13,89

N,S.

U1t37
0,31
9,54

11,02
14,92
16,00
15,54
***
JLUU

0,80
1,07

1,26
0,28

5«
14,37

5R

13,26
13,35
13:74
13,93

o!38
12,47

.9.40
13.45
15,65
15,79

***
ivirw

0,76
1,02

1,20
0,27
8,83

S»*
13,57

6R

12,63
13.05
14,11
14,59

0,76
1,07
1,11'
0,25

8.15

11,65
14,38
14,12
14,24

* 4 f r *

0,88
1,17

1,38
0,31

10,11

W .

13,60

7R

14,31
16,59
16,26
16,96

«#
1,36
1,91

O9
9AA

16,29
16,02
16,26
15,59

N.S,

0,96
0,21
5,99

m

16,04

Meaa

13.67
14,38
14,69
14,84

-

12,09
14,70
15,51
15,29

m

m

m

14,40
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TABU) 4 STAIK DATA - 7 t h Eatoons

•TREATMENTS

Main p lo t s
D1
D2
D3
D4

Sub-plots
N1
K2
N3
N4

Trial Mean

STAIX COUNTS/iia x 1O-*

4R

196,5
189,3
191,1
192,0

190,5
198,5.'
191,5
188,0

192,2

5R

185,7
178,8
18192
177,3

185,0
184,7
176,4
176,9

180,7

6R

194,1
184,4
184,3
185,5

197,0
189,7
180,4
180,1

187,1

7R

159,9
167,8
167,4
169,4

183,7
163,9
162,2
154,6

166,1

Mean

164,1
180,1
181,0
181,1

189,1
184,2*
177,6
174,9

181,5

STAIS LCT2ES3 (m)

4R

1,89
1,86
1,82
1,74

1,52
1,83
1,97
1,99

1,83

5B

2,00
1,94
1,92
1,90

1,53
1,91
2,15
2,16

1,94

6R

2,00
2,01
2,05
1,99

1,84
2,05
2,12
2,07

2,02

7R

2,27
2,28
2,29
2,25

2,22
2,23
2,31
2,29

2,27

Mean

2;04
2,02
2,02
1,97

1,78
2,02
2,14
2,13

2,02

• • « — .

1 ' Main p lo t s
D1
D2

D4 -

Sub-plots
N1
N2
N3
N4

Trial Mean

STAIK DIAMSTBR (cm)

4R

2,0
2,0
2,0
2,1

1,9
2,0
2,1
2,0
2,0

5R

2,0
2,1
2,1
2,1

2.0 '
2,1
2,1
2,1

2,1

6R

2,0
2,0
2,0
2,1

2,0

2̂ 1
2,1
2,0

n
o

o
o

o
ft 

ft 
ft 

ft
CM

 CM
 CM

 CM

1,9
2,1
2,0
2,1

2,0

Mean

2,0
2,0
2,0

2,0
2,1
2,1
2,1

2 ,0

LODGING %

'IP-

5,3
1,5
1.5
1,3

0,0
0,0
2,0
7,0

2,4

17,3
5,5
3,8
7,8

7,0
5,8
9,8

11,8

8,6

12,5
2,5
0,0
4,0

2,5
2,5
2,5

10,0

5,0

7H

50,5
30,0
26,0
8,0

39,5
30,0
13,5
31,5
28,6

Mean

21,4
9,9
7,8
5,3

12,3
9,6
7,0

15,1
11,2
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7310/15 i IKYING - OFF x NITROGEN TRIAL

TABLE 5 : INTERACTION TABLES

a) Cgng Yield t/ha (Fourth ftatoon)

. BRYI8G - OFF. TREATMNTS

D1 150mm predicted d e f i c i t
D2 250mm " "
D3 350mm " "
D4 450mm " "

Mean

NHK0G&I kg/ha . ,

60

94,09
79,81
73,26
63,31

77,62

120 ! 180

108,62
107,74
104,69
100,45

105,38

111,11
120,46
117,05
113,21

115,45

240

116,51
113,37
117,58
109,26

109,68

MEAN

107.59
105,34
103,14
* 96,55

103,16

Significant interaction : EN!*
L.S.D. P = 0,05 - 11,82

P = 0,01 =15,79

b) Cane yield t/ha (Fifth Ratoon)

J2RYING - OFF TREATMENTS

D1 150mm predicted d e f i c i t
D2 250mm (f "
D3 350mm " lr

D4 450mm " "

Mean

NITROGEN kg/ha

60

90,72
70,32
75,04
68,02

76,02

120

114,60
110,89
107,77
113,17

111,61

180

120,76
134,29
124,33
127,41

126,70

240

,126,27
124,^9
132,09
125,74

127,19

MEAfl

113,07
110,05
109,81
108,58

110,36

Significant interactions 1 DN1*
L.S.D. P = 0,05 = 13,10

P = 0,01 » 17,50

o) ERC % Cane (Sixth Ratoon)

EN1 •*

DRYING - OFF TREATMENTS

3)1 150nan predicted d e f i c i t
D2 250mm w "
D3 350mm " n

D4 450mm n »

Mean

HITROGEf J kg A a

60

11,31
11,78
12,07,
12,49

11,91

120

11,31
12,08
12,59
13,43

12,36

180

11,50
11,86
12,98
13,22

12,39

240

11,39
11,82
12,46
13,63

12,33

MEAN

1 1 , 5 3
1 1 . B 9
12,55
13,19

12,25

Significant interactions
LoS,D. P = 0,05 = 0,45

P * 0,01 =0,61
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- OFF x NECROGEW TRIAL

TABLE 5 cont, « INTERACTION TABLES

d) ERC Yield t/ha (Fourth Ratoon)

EtOTG m OFF TREATMENTS

D1 150am predicted d e f i o i t
D2 25Ouan " "
D3 350mm
D4 450mm " • "

Mean

HITROGHJ kg/na

60

12,94
11,28
10,66
9.21

11,02

120

14,72
15.15
15,27
14,50

14,91

180

14,66
16,40
16,48
16,45

16,00

240

15,55
15,21
16,20
15,58
15,59

ME&N

14,42
14,51
14,65
15,89

14,57

Significant interactions 1 EN1** EH11*
LBS,D. P = 0,05 = 1,61

P = 0,01 s 2,14

ERC yield t/ha (Fifth Ratoon)

DBCTG - OFF TREATHEWTS

D1 150mm predioted d e f i c i t
D2 25ODHB " "
D5 35OnaB " . »
D4 450nan " "

Kasn »

NITROGSI kg/na

60

10,49
8,61
9,62
8,88

: 9,40

120

15,15
15,15
15,28
14,22

15,45

180

. 14,27
16,51
15,62
16,20

15,63

240

15,14
15,H
16,45
16,43

13»??

MEAH

13.26
13,55
13,74
15,95

15,57

Significant interactions 1 IK1* Wlt*
L.SoD* P * 0,05 * 1,55

P * 0,01 = 2,04
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7300/15 s rarniB - ogp x mmoom _ misx,

TABLE 6 ? EFFICIENCY OP WATER USE - Ath - 7th Ratoons

IBYING - OFF
TREATMENTS

D1 150mm p r e d i c t e d
accumula ted pan
deficit

* *

1)2 250=0 predicted
acciaaulated pan
deficit

D3 350mm predicted
accumulated pan
deficit

£4 45Onnn predicted
accumulated pan
deficit

-/

MEANS (of a l l 4
drying-off treat-
ments^

1

CROP

4R
5R
6R
7R

Mean

4R
5B
6R
7R

Mean

4R
5R
6R
7R

Mean

4R
5R
6R
7R

Mean

4R
5R
6R
7R

Accumulated
deficit at

harvest
(mm)

106
142

J45.
133
132

211
, 248

174
236

217

335
300
275
350

3 1 5 :
426 .
410
388
451

419.
270
275
246
293

Total
Appliet
water
(mm)

1 492
1 655
1 816
1 912

1 719

1 394
1 547
1 773
1 809

1 631

1 310
1 474
1 640
1 670

1 524

1 267
1 395
1 535
1 572

1 442

1 398
1 518
1 691
1 741

Cane
Yield

t/ha

107,58
113,07
110,93
108,87
110,11

105,34
110,05
109,79
120,47

111,41

103,14
109,81
112,74
117,87

110,89

96,55
106,5S
110,24
118,15

108,5§
103,16
110,38
110,94
116,41

ERC
Yield
t/ha

14,42
15,26
12,63
14,36

13,67

14,51
13,35
13,05
16,59

14,38

14,65
13,74
14,11
16,26

14,69

13,89
13,93
14,59
16,96

14*84

14,37
13,57
13,60
16,04

Cane Yield
t/ha/i00nm

Applied water

7,21
6,83
6,11
5,69

6,46

7,56
7,11
6,19
6,65

6,88

7,87
7,45
6,87
7,06

7,31

7,62
7,78
7,18
7,52

' t,53
7,38
7,27
6,56
6,69

ERC Yield
t/na/i00mm

Applied Water

0,97
0,80
0,70
0,75

0,81

1,04
0,86
0,74
0,92

0,89

1,12
0,93
0,86

- 0,97

0,97

1,10
1,00

1 0,95
1,0a

1|63
• 1 , 0 3

0,89
0,80
0,92

ro
I



SOUTH AFRICAN SUGAR INDUSTRY
AGRONOMISTS' ASSOCIATION

Cat. 1437

Obleot:

This crop*

7300/15 DRYIHG-OFF AMD HITR^GM TRIAL

To. det&raine the effect of drying-off by cessation j
of irrigation at pre-detoruined periods before harvest, i
and the response of sugarcane to levels of nitrogen
fertiliser on Chieunbanje basalt-derived soils.

Fourth ratoon Age: 12,0 months (11.10,02 to 10,10.83)
(foraerly 4200/10 : Irrigation and Nitrogen Tried until ; '
11.10.02).

Location; Chisunbonjo Experiment Station.

Soil type; Black basalt-derived heavy vertisol clay i 120cn deep.

ggg.iffi: Handouised blocks with split-plots, 5 replications*

Variety/spaoing: NCo 376 in 1,5n rows.

Fertiliser: N : PgO5 KgO

Various 100 60

Rainfall;

Treatpents:

400nn Irrigation: Variable

a) Whole-plot treatnenfsjfour dryin#»off oomenoenent
dates were determined by calculating the predicted ao-
cunulated class 'A1 pan deficits expected at harvest if
irrigation was ceased on these dates. The probability '
of rainfall during the drying-off period was assuoed to
be nil. The treatments were, assuning a harvest date
of 10.10.03:.

Treat- Predicted accunulated CoDDenoenent of drying-off
nent evaporation deficit

(no) .

D1 100 (150)*

D2 200 (250)

D3 300 (35C)

D4 400 (450)

* Figures in brackets represent original proposed
treatments.

b) Split-plot treatnonts consisted of four nitrogen levels:

N1 60 kg/ha N

Days before
harvest

M
27

45
66

(20)

(35)
(53)
(75)

Date of loat
irrigation

27/9
13/9

26/C

5/0

(20/9) '.

< 5/9) •

(10/0)

(27/7)

N3
N4

120 ky/na N
100 kg/ha N
240 kg/ha N

The nitrogen waa applied as anaoniun nitrate, 0 weeks
after rationing.

2/Conduct,
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Conduot a) Original troatnents (seo paragraph" (a) above) . '
were changed because Chieunbanje Erperinent Station
had no water to Irrigate fron 7th June (when an irri- :;
gation was due) until 5th August.(9 dayo after drying-
off voe due to connenoe). A total of 39an of rain fell
druing thia period, and 242m of evaporation accumulated.
The vholo trial received a neon application of 71°D on
5th August/ after which drying-off conoenced. • .

b) An in-row furrow syeteo of irrigation was used, based
on a doss 'A' open pan defioit of 50nn at full canopy.
After 5th August, irrigation was based on a olaes tA>

pan defioit of IOODD due to scarcity of water. Irrigations
coinoided with dates of last irrigation given in paragraph
(c) under Treatnents above.

a) Irrigation data: Actual aoounulated pan deficits at harvest
were:

Aoouaulated pan deficit fron date
Irrigation ceased to harvestfan)

predicted -
100
200
300
400

Actual
106
211
335
426

D1
D2
33

11nn of rain fell during the drying-off period, but it did not interfere
with drying-off treatments. Evaporation over the -saoe period was higher
than expedted and all four drying-off treataents bed a slightly higher
accumulated deficit than precliotod. Relevant irrigation data were as
follows i ,

Pre-dryina-off period
No. of irrigations
Anount (no)
Mean application (nn)

Hryin#~off Doriod
No. of irrigations
Anount (nn)
Mean application (nn)

Water applied
Total irrigation (nn)
Total rainfall (nn)
Total water applied (nn)

Yields
TC/ha
TERC/ha
Efficiency of water use
TC/ba/IOOcB
TERC/ha/100nn

21
032
40

4
260
6 5 •

1 092
400

1 492

107,50
14,42

7,21
0,97

21
002
30

3
192
64

994
400

1 394'

105,34
14,51

7,5^
1,04

21
700
38

2
122
61

' 910
400

1.310

103,14
14,65

7,07
1,12

21
792
30

1
75
75

067
400

1 267

96,55-
13,89

: 7,62
1,10

The total water applied wa3 at least 200cm less .than what night have been
expected due to problens with irrigation (see Conduct). '

i

3 A ) Yield data..,. i
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k) Yield data: Relevant harvest data are shown In Table 1

i) Ifcying-off troatuents* ERC % cane increased whereas cane
yield decreased with length of drying*-off period. Consequently, /
shoved no response to dryin#-off. D3 (300LO prodiotod deficit) was nqst
efficient in terns of TC/ha and TERC/ha per 100DD of water applied. .

ii) Nitrogen treatments. Cane yields showed a significant quadratio
response to nitrogen, with 100 -&&/WN giving a naxiaun yield of 115 • 45
t/na. SRC % cane declinod linearly with an increase in nitrogen level*
However, this decline was snail compared with the cane yield response,
therefore-TERC/na also showed a quadratio response to nitrogen. .
A nairinun of 16,0 TERC/hc. was achieved with 100 kg/ha N.

iii) Dryin*-off x nitrogen interactions. Significant interactions
wore recorded for cane and EEC yields foo© Table 2). The effect of the
dryin^-off regines was noet narked at 60 kg^ia.N* whore yields decreased
with ah inoreose in the length of the drying-off period. At 120 kg/ha N
the difference was loss uorked and at 100 kg/ha N, D1 (lOOan predicted
deficit) had the lowest yields.

D2f D3 and D4 (200, J00, and 400na predioted deficit respectively) showed
a decrease in M0 yield fron 100 to 240 kg/ha N level, whoreos SI (iOOns
predioted deficit) inorsosod ovor this range* However, none of these
differences were significant*

iv) Stalk characteristics. Shore was little or no variation in .
stalk characteristics with drying-off regine* Stalk length inoreased
with nitrogen level, as did lodging, but stalk nunbora and dianetsrs
were not affected.

CONCLUSIONS

The lack of a significant ERC yield response to drying-off regines was
probably due to the two-nonth period without irrigation. By the 5th
August, when it was irrigated again, the cane showed visible signs of :

stress. Thus the trial had effectively been driod-eff for two nonths '•
before treatoents were inposed. Tho trial will be continued*



7500/15

TABLE 1

mYIHG-OPP X NITROGEN TRIAL

HARVEST DATA

HATOON

THE&THHWS

Main plots

D1 100cn predicted accumulated pan deficit
D2 20Qna " " " '•
D3 300JXI " " " "
D4 400m " » « "

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

B=0,01

S.B. single plot
S.E. treatment aeon
C.V.95
Subplots
N1 60 kg/ha N
N2 120 kg/ha N
H3 100 kg/ha N
N4 240 kg/faa K

Linear effect
Quadratic effect
L.S.D. PfeO,05

B=0,01

S.B» single plot
S.B. treatnent nean

Interactions

Trial nean

CAHE
YIELD
t/ha

107,50
105,34
103,14
96,55

*
6,50
9,22

9,54
2,13
9.2S

77,62
105,30
115,45
107,60

* * M * *

HA A

m A n

5,91
7,09

9,27
2,07
0,99

W*

103,16

me %
CANE

13,43
13,01
14,24
14,39

A R II

0,22
0,31

0,33
0,07
2.02

14,23
14,17
13,05
13,61

MU U

A M A

N.S.
o,ie
0,24

0,07
0,06
2,02

..N.S."

15.97

TERC/̂ ia

14,42
14,51
14,65
13,09

N.S.

1,37
0,31
9.54

11,02
14r91
16,00
15,54

n n n

0,00
1,07

1,26
0,20
0,76

2N1**
.. DN"*;

14.57

STAI£
COOHTS/ha

x 10~3

196,5
109,3
191,1
192,0

' -

190,5
193,5
191,5
100,0

1 
1

 
1

 1

-

: . • - • • - •

192.2

STAIE
LENGTHS

L

1,09
1,06
1,02
1,74

- • •

-

1,52
1,03
1,97
1,99

j
—

1,05

STALK
DIAMETER

en

' 2,0
2,0
2,0
2,1

—

1,9
2,0
2,1
2,0

—

2 . 0

L02GIKG
- %

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

- •

—

0,0
0,0
.2,0
7,0

-

2-4
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7300/15 HRYINQ-OFF X NlffiffHK TRIAL

TABLE gi TfTBiMBHUf TABIiB

a) Cane yield t/ha

POtJRTHRATOON

IRHNG-OFF TREATMENT •

D1 100mm p r e d i c t e d pan d e f i c i t
D2 200mm « ll «
D3 300mm " " "
D4 400mm . " " "

MEAN

LEV3LS OF NTEROOT k g / h a

60 :

94,09
79,01
73,26
63,31

77,62

120

108,62
107,74
104,69
100,45

105,38

180

111,11
120,46
117,05
113,21

N H5.45

240

116,51
113,37
117,58. .
.109,26

109,68

. MEAN

107,58
105*34
103,14
'•Sf.55.

103,16

Significant interaction

L.S.D,
L.S.D.

P=0,05 = 11,82
P=0,01 = 1.5,79

b)TERC/ha

DRYING-OFP TREATMENT

B1 100mm p r e d i c t e d pan d e f i c i t
D2 200mm " " "
D3 300mm n w n

D4 400nn " " M

MEAN

LEVELS OP NITROGEN k « / n a

60

12,94
11,28
10,66
9,21

11,02

120

14,72
15,15
15,27
14,50

14,91

180

14,66
16,40
16,48
16,45

16,00

. 240 .

15,35
15,21
16,20
15,38

15,54 .

MEAN-

14,42
14,51
14,65
13,89

14,37

Significant interactions! U N 1 * *
U N 1 1 *

L.S.D fc=0,05 = 1,61
L.S.D. P=0,01 = 2,14



SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS1 ASSOCIATION
K

7500/15 HRYING-OFF AND NITROGEN TRIAL

Cat. No.
Qb.ieot

1437

This oropi

To determine the effect of drying-off. by cessation of
irrigation at pro-determined periods before harvest*
and the response of sugarcane to levels of nitrogen
fertiliser on Chisiufaanje basalt-dorived soils.

Fifth ratoon Agei 12,0 months(i0.10.83 toXJ0.1O.84)
(formerly 4200/1 Oz Irrigation and Nitrogen Trial until
11.10.82).

Locationi Ghisumbanje Experiment Station.

Soil type: Black basalt-derived heavy vertisol clay i 120co deep.

Designt Randomised blocks with split-plots* 5 replications

Vorlety/spaoingi NCo 376 in 1,5* rows.

MFertllisert
(kg/na)

Rainfalli

Treatments i

4th ratoon
5th ratoon

Various 100
100

60
60

Irrigations Variable

G ) V/holo-plot treatments: 4 drying-off commencement dates
were determined by calculating the predicted accumulated
class 'A' pan deficits expected at harvest if irrigation
was stopped on those dates. Probability of rainfall during
this period was assumed to be nil. The treatments wore;
assuming a harvest date of 8*10.84».

Treat-
ment

, D1
D2
D3
D4

Predioted accumulated
evaporation

<=*)

150
250
350
450

deficit

b) Split-plot treatments <
levels:

N1
N2
H3 -
N4

60
120
160
240

;onsistod

kg/ha
kg/ha
kg/ha
kg/hr-

N
K
N
N

Conqqncpmont

Days before

20
35
54
77

0^ drvinff-off

Sato of last
irrigation

18.9.84
3.9.84
15.8.84
23.7.84

of four nitrogen

The nitrogen was applied ca onmoniun nitnnte in two equal
applications at 4 weeks and 8 weeks after harvest.

2/Conduct
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a) An in-xow furrow eysteo of irrigation VOB used based on
a class 'A1 open pan defioit of 50nm at full eanopy,

b) There vac no water to irrigate with in the Babi River
froa 27th August to 26th Soptenbor. Therefore troataont
D2 received its last irrigation on 27th August (earlier
than prescribed), and treatnent Di on 26th Septenbar (later
•than prescribed.

rasui/rs
a) Irrigation data* Actual accumulated.pan defioite at harvest weret

Troatnent Conaencenent of
_ drvinit-of f

3)1
D2

Proscribed

18.9.04
3.9.84
15.8.84
23.7.84

Actual

26.9.84
27.8.84
15.8.84
23,7.84

Accumulated pan deficit
from date irrigation
ceased to harvest*
Predicted

150
250
350
450

Actual

142
248
300 ''
410

A total of 6inn of rain fell during the drying-off period, thus lowering
the actual accumulated deficit at harvest in all treatments.
Relevant irrigation data ware ae followsi . ... ".

Pre-drvlng-off period ^ - ^ £2 M
No. of irrigations 20 20 20 20
Amount (ram) 960 944 925 922
Mean application (tp) 48 47 46 46

Dryiflg-off period
No. of irrigations
Amount (cm;
Mean application

Water applied
Total irrigation (na)
Total rainfall ( m )
Total water applied (on)

Yields
Cane yield t/na
EEC yield t/ha

Efficiency of water use

1

1

V3

5
249
50

210
445
655

!a6

4
158
40

1 102
445

1 547

110,05
13,35

1

1

13

3
104
35

029
445
474

174

1
28
28

950
• 445

1 395

108,58
. 13,93

Tonnes cane/ha/iOOian
ERC t/ha/i00m

6,83
0,80

7,11
0,86

7,45
0,93

T,78
1,00

All troatnents received 152m nore vra-tor on average in the fifth ratoon
than they did in the fourth ratoon* Efficiency of water use was lower
in fifth ratoon than in fourth ratoon-

data

(•
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*) J,teld data. Relevant yield and stalk data ore shown in
Tables 1 and 2.

i) Drying-off trpatppptq* In the fourth and fifth ratoonst ERD %
oane increased v/ith increase in length of the drying-off period* Cano
and ERC yields were not affected by drying-off treatnents, except in' the
fourth ratoon, when cane yield declined with lengthening drying-off per-
iods. Differences in EftC yieldr botwot-n treatnents were not significant
in either of the two crop cycles, ' f

> .
ii) Nitrogen treatnents. Cane and ERC yield showed a significant

quadratic response to nitrogen in both seasons. In the fourth ratoon,
ERG % eane responded linearly to nitrogen, whereas in the fifth ratoon
it showed a quadratic response.

iii) Bryiivy-off x nitrogen .interactions. Significant interactions
vere recorded for cane and ERC yields (see Table 3)« At 60 kg/na N,
eane and ERC yields In both seasons declined with increase in length
of the drying-off period.

iv) st^ik ^h^yqcteristics. There was little or no variation in stalk
characteristics with drying-off regines, apart fron troatnent D1 which
lodged nore than the other treatnents in the fifth ratoon. Stalk lengths
increased with .the incraosihg nitrogen level, but stalk motors, AianeterB
and lodging were' not affected,

DISCUSSION

Drying-off treatnents were adversely affocted by water shortages in both
seasons. In the fourth ratoon, the trial was not irrigated for two nonths
icnediately prior to drying-off. This extra stress was probably why D4
hod a lower sugar yield than D3 fn tho fourth ratoon and not in the fifth
ratoon. In the fifth' ratoon,only treataonts D1 and D2 were affected by
water shortage, as other treatments had already received their last irri-
gations. Treatment D2 received its last irrigation early^ and would have
had an accumulated deficit greater- than the predicted value, had it not
rained. Treatment D1 was net irri^te*d for one nohth before its last
irrigation, thus.occuuulating a hi^h deficit. As this deficit was not
totally dopleted by the last irrigation, part of it was added to the
evaporation aocunultod between the last irrigation and harvest. Thus the
occunulated deficit for D1 was very close tc the predicted value.

CONCLUSIONS

There was no drop in sugar yield with the increase in the length of the
drying-off periods tasted in this trial. In the fifth ratoon there was
'in fact a slight, but not significant, yield benefit by drying-off using
a 450nn predicted deficit. The trial will be oontinued.

arg
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ramc-ore x grmocsar TRIAL FOURTH AND RATOON

TABLE 1 HARVEST DATA

Main plots

D1 i5Qna predicted accunulated pan deficit
D2 ZjOtxx " " n . n •

D4 45Onn " " " "

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

F=0t01

S.E. single plot
S.E. treatnent nean

Sub-plots
N1 60 kg/ha K
N2 120 kg/ha N
N3 180 kg/na N:
H4 240 k^/hc N

Linear effect
Quadratic effect
L.S.D. P=0,05 ' - '

B=0,01

S.E. single plot
S.E. treatment nean

Interactions

T r i a l nean m

CANE YIELD
t/ha

4R

107,58
105,34
103,14
96,55

6,53
9,22

9,54
2,13
9,25

77,62
105,30
115,45
107,68

***
• * u "

w JTJT

5,91
7,39

9,27
2,07
8,99

UN1*

103,16

5K

113,07
110,05
109,81
108,58

U.S.

15,06
2,92

11,83

76,02
111,61
126,70
127,19

6,55
9,75

10,23
2,31
9,31

'SK
110,38

Mean

110,35 '
107,70
106,43
102,57

-

76,82
10«,50
121,08
117,44

-

- -

-

106,77

•

• EEC % CANE

4H

15,45
15,81
14.24
14,59

0,22
0,51

0,55
0,07
2,02

14,23
14,17
15,05
15,61

wuu

N.S.
0,18

-0,24

0,07
0,06
2,02

N.S.

1.3,97

11,74
12,15
12,54
12,84

•JHHS-

0,27
3,30

0,40
0,09
3,23

12,45
12,06
12,34
12,42

N.S.
#

0,26
0,35

0,41
0,09
5,30

12,32

Mean

12,59
12,98
15,59
13,62

—

—

13,34
15,12
12,70
13,02

-

-

—

13,15

EBC YTET.T)
t/ha

4R "

14,42
14,51
14,65
13,89

N.S.

1,37
• 0,31

9,54

11,02

16*00
15,54

u +* •*>

H It Jf

0,30
1,07

1,26
0,28
8,76

wn*

14,37

5H

13,26
13,55
13,74
15,93

N.S.

1,69
0,53

12,47

9,40
15,45
15,65
15,79

n A H

0,76
1,02

1,20
0,27
8,83

- •

13,57

lie an

13,84
13.95
14,20
15,91

;

10,21
14,13 .
15,35
15,67

-

—

15,97



7T00/15 KKIIBG-̂ QFg X HTTftOGBT TBIAL

TABLE 2s STAIgDAT&

POOR1H ASP PIFIS BATOOKS

• " " • ' • - • •

Main ©lots

B1 150m predicted pan d e f i c i t
2)2 250nn K . n "
D3 35Cten «' • " . . " "
D4 450m " n ' "~

Sub-plots

K1 60 kg/ha H
IJ2 120 kg/bct II
W3 180 kg/ha N
H4 240. kg/ha N .

PRIAL MBAH

• •

STAI£ COTHTS/ba
x io"9

4a

196,5
139.3
191,1
192,0

190,5
198,5
191,5

.188,0

,192,2

185,7
178^3
181,2
177.3

185,0-
134.7
176.4
176,9

-180,7

Keon

191.1
134.1
186,2
134,7

137,8
191,6
184,0
132,5

166,5

'STAIK LESGTHS
n

4H

1,89
1,86
1,82
1,74

1,52
1.83
1,97
1.99

.1,83

5&

2,00
1,94
1,92
1,90

1,53
1,91
2,15
2,16

1,94

Mean

1,95
1,90
1,57

"1,53
1,87
2,06
2,08

1,89

HTAIE DIAMETER
. e n • .

4E

2,0
2,0
2,0
2,1

1,9
2,0
2,1
2,0

2,0

5a

2,0
2,1
2,1
2,1 ,

2,0
2,1
2,1
2,1

2,1

Mean

2,0
2,1
2,1
2,1

2,0
2,1
2,1

2,1

LQDGIHG sjfi

4E

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

0,0
0,0
2,0
7,0

2,4

5H

17,3
5,5

•5,3
7,8

7,0
5,0
9,3

11,8

8,6

Mean

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

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

5.5

I

I



TABIE

BKYIBG-OFF X NITROGEN TRIAL

IMTEBACTION TABLES ;
FOPRTH AffD FIFTH

a) Cane yield t/faa;

BBYEflS-OFF TREATMENT

D1 i5Cfen p r e d i c t e d pan d e f i c i t
D2 25Cnn " n "
D3 350EO . " w "
D4 450EIQ—. " " ' "

MEAN ' ••

Significant interactions

F O U R T H E A T O O E T • -••

LEVELS OF NITROGSJ kg/na

60

94;O9 .
J^,81

'73,26
63,3T

77,462

120

108,62
107,74
104,69
100,45

10S. ^

180 .

111,11
120,46
117,05
113,21

115.AS

240

116,51
113,37
117,53
109,26.

109.66

MEAK

107,58
105.34
103,14
96,55

10^.16

L.S.D. P=0,05 = 11,02 . - . ' - |
P=0.01 - 15.79 - •" - f

FIPEH RATOON

LEVEIS OF NITROGM icg/ha

60

90,72
70,32
75,04
68,02

76.02

120 „

114,60
110,89
107,77
113,17

111.61

180

120.76
134^29

-124,33
127,41

.126.70

240

126,21
124; 69
132,09
125,74

127.19

mw

113,07
110,05
109,01
103,53

110.^8

.L.S.B. P=0,05 = 13^10 -
P=0.01 = 17.50

ERG Yield t/ha

1EYIKG-0FF TREA033I2JT

D1 i50nn p red ic t ed pan d e f i c i t
D2 £50nn •-" n n •
D3 35OEEI n it n

MSAH

Significant interactions

. . FOUHTH HATOGN _•

LEVELS OF NITSOGF& k/?/ha

60

12,94
11,23
10,66
9,21

11.02

120

14,72
15,15
15,27
14,50

-180

14,66
16,40
16,48
16,45

16,00

240

15,35
15,21
16,20
15,30-

15 54

MEAN

14,42
14,51
14,65
13,09

L.S.B. P=0,05 = 1,61
P=0,01.= 2,14 .

FIFTH RATOON .

LEVEIS OF NUrRCGET kgAia

60

"10,49
0,61
9,62
0,33.

'9 ,40 '

120

13,15
13,15
13,20
14,22

180 -

14,27
16,51
15,62
16,20 ,

15.65

240

15^14
16,45
16,43

1S*.79

13,26
13,35
13,74
13,93

n.57

t .S.D. P=OfO5 « 1,53 .
p=o,oi = 2 ,04 • " - . . .• '. -•;
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7300/15 : DRYING-OFF X NITROGEN TRIAL
1437.

To determine the effeot of drying-off by cessation of
irrigation at pro-dstemined periods before harvest and
tho response of sugarcane to levels of nitrogen fertiliser
on Chisunbanje basalt soils.

Sixth ratoon A£E: 12,0 cionthfl (6.10,04 - fl.10.83)
(formerly 4200/10 i Irrigation and Nitrogen trial until
11.10.02).

Chisumbanje Experiment Station.

Black basalt derived from heavy vertisol clay - 120 cm d«tp»

Randomised blocks with oplit-plotc, 5 replications.

SPACINGi

FERTILISER:
(kg/ha)

RAINFALL/
IRRIGATION:

TREATMENTS:

KCo

4H

6R

4R
5R
6R

a)

y\b in 1,5 m rows.

N

Various
it

ii

Rainfall (am)
400
445
775

Whole-plot treatments ;

!&
100
100
60

*«&••

60
60
60

Irrigation (tan)
Variable

II

it

Pour drying~off connnencec
dates were determined by calculating the predicted
accumulated class 'A1 pan deficit at harvest if
irrigation was stopped on these dates, Possibility
of rainfall during this period was assumed to be nil.
Assuming a harvest date of 8,1O,85t the treatments
were:

Treatment

Di
D2
D3
D4

Predicted accumulated
evaporation deficit

(nm)

150
250
550
450

Commencetaent of
drying-off

Days before
harvest

20
35
54
77

Bate of
last

irrigation

18.9
3.9.
15.9
23.7

.85
85
.35
.85

2/b)
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CONBOOTi

b) Split-plot treatnents consisted of four nitrogen I m l s s

6th Katoon

H1
K2
H3

60 kg/ha N
120 kg/ha M
160 kg/ha N
240 kg/ha N

90 kg/ha H
100 kg/ha H
270 kg/na N
36O kg/ha R

Tho Nitxogon was applied as anmoniun nitrate in two
equal application at 4 weeks and 6 weeks af tor harvest.
The sixth ratoon orop received an extra 500$ of nitrogen
in a third application at 12 weeks by mistake*

a) An iiv-row furrow eye ten of irrigation was used based en
Class 'A* open pan defioit of 50 cm at full canopy.

b) Dcying-off treatments in the sixth ratoon orop were
not affected by water shortages as they were 1A the
previous two ratoons.

BESWJTQ
a) IrrRation datai Actual accumulated pan deficits at the

sixth ratoon harvest verei-

Treatment

3)1
D2

Commencement of
drvjng-of f

Prescribed ! Actual

18.9.05
5.9.85
15.8.35
23.7.85

17.9.85
3,9.85
15.8.85
23.7.B5

Accumulated pan
defioit from date
irrigation ceased

to harvest

) j Aotual(ma)

145
174
275
388

150
250
350
450

A total of 53 ™» of rain fell during the drying-bff period,
thus lowering the actual accumulated deficit at harvest in
all treatments. The diying-off commencement date for
treatment Dl was one day before the prescribed date
because between the 14th and 17th of September the trial
received 41»0 mm of rainfall. Therefore it was considered
unnecessary to apply an irrigation on 18th September, 1985.

Relevent irrigation data for the sixth ratoon crop were
as follows overleaft-

3/ Fre-drying
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Pre-dryia^-off ?e*lod
No,"of irrigations
Amount (mm)
Mean application (mm)

Dryjna-off ueriod
No, of irrigations
Amount (mm)
Mean application (nm)

Water anvlled
Total Irrigation ( m )
Total rainfall (no)
Total water applied (am)

Uolde
Cane yield t/ha
ERC yield t/ha

Efficiency of water use
Tonnes cane/ha/100 on
ERC t/ha/100 nm

JBL

17
786
46

6
255
43

1041

775
1816

110,93
12,63

6,11
0,70

D2

17
788
46

5
210,
42

998
775
1773

109,79
13,05

6,19
0,74

JSL

.17
746
44

3
119
40

865
775
1640

112,74
14,11

6,87
0,86

-21.

17
735
43

1
25
25

760
775
1535

110,24
14,59

7,18
0,95

There was an Improvement in efficiency of water use with length of drying-off
period. This improvement was more marked for ERC yield than it was for eane
yield due to the ERC yield response.

A comparison of water use efficiency for 4th, 5th and sixth ratoona is shown
In Tcde 4. The total amount of water applied (meoned over 4 drying-off
treatments) was 1398 cm, 1518 on and I091 ma for the 4th, 5th and 6th ratoons
respectively. The changoa in yield from one ratoon to the nert were small,
therefore efficiency of water use dropped consistently from 4th to 6th ratoona.

b) Harvest data, Helevent yield and stalk data are ehown In Tables 1 and 2,
(ijDrying-off treatments. For the first time since the trial started,

the 6th ratoon orop showed a significant ERC yield response to
length of drying-off period. In all ratoons there was a good
ERC#> can© response to drying-off. However, there was no BBC yield
response in the 4th and 5th ratoons due to a decline in cane yield
with length of drying-off period.

(ii) Nitrogen treatments. Cane and IRC yields showed a significant
quadratic response to nitrogen in all three seasons. In the 4th
ratoon ERC$ cane responded linearly to nitrogen whereas in the
fifth and sixth ratoons it showed a quadratic response.

The 6th ratoon cropfe response to nitrogen waa atypical. Treatment
111 had a higher cane yield and a lower ER<$ cane value than enacted.
Treatments N3 and N4 showed a marked drop in cane and EEC yield*

4/from
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from the 5th to 6th ratoons.

(lii) Drying-off x nitrogen interactions^ Significant interactions ve*e
recorded for cane and ERC yields in the 4th and 5th rateona (sae
Table 3)» At 60 kg/ha N cane and ERC yields in both seasons
declined with increase in length of drying-off period.

V In the 6th ratoon, only ERC% cane showed a significant interaction*
At all levels of nitrogen there was a general increase in ERC#
cane with drying-off. This Increase was largest at the 180 and
560 kg/ha N levels.

(iv) Stalk characteristics. There was. little or no variation in stalk
characteristics with drying-off regimes. Treatment D1 had the
highest stalk count and lodged more than other drying-off treatment«,

Stalk lengths increased with increasing nitrogen level up to 180
kg/ha N, but stalk numbers, diameters and lodging wore not affeeted.

DISCUSSION

The 6th ratoon drying-off and nitrogen responses were atypical. There axe two
possible reasons for this, viz. the trial received more water and more
nitrogen than in previous ratoons. Hie nitrogen response was definately
influenced by the extra top dressing, which resulted in a 5<$ increase In
total nitrogen applied to all treatments.

The drying-off response, however, was probably influenced by both extra water
and extra nitrogen. Despite the fact that drying-off treatments were
administered accordingly to schedule in the 6th ratoon, there was rainfall
interference during the drying-off period. Thus, traetments D2f D3, and D4
were not as stressed as in previous ratoonn, and thi«f coupled with the extra
nitrogen applied, nay have accounted for the lack of yield decline with
drying-off.

Thus the Improvement in quality in the 6th ratoon resulted in an Ijaproved
sugar yield for the first time.

CONCLUSION

Drying-off has consistently improved EHC# cane in all seasons. However, there
was only an ERC yield benefit in the 6th ratoon when teying-oft did not eauae
a decline in cane yield. The trial will be continued for at least one more
season to.try end verify or disprove the 6th ratoon response,

HEL/Nov'85
lo



t mam ̂ TRIAL

TABLE 1 % TIEKD DATA

TREATMENTS

Main p lo t s
D1
D2
B3
D4

Significance
L.S.D. p = 0,05

p = 0,01

S.E. main plot ; :

S.E. Dryingr-off ve=n £
C.V. %

Sub-plots
N1
N2
N3
M4

Linear effect
Quadratic effect
Cubic effect
L.S.D. p = 0,05

p - 0,01

S.E. sub-plot ±
S.E. Nitrogen mean -
C.V. %

Interactions

Trial mean

4H

107,58
105,34
103,14
96,55

*
6,58
9,22

9,54
2,13
9,25

77,62
105,38
115,45
107,60

***
** " "
^ IT J(

5,91
7,89

9,27
2,07
8,99

EN1*

103,16

CANE YIELD t/faa

5R

113,07
110,05
109,81
108,58

N.S.

13,06
2,92

11,83

76,02
111,61
126,70
127,19

#•;:-*

6,55
8,75

10,28
2,31
9,31

EN1*
EN11*

110,38

6B

110,93
109,79
112,74
110,24

N.S.

9,61
2,15
8,66

98,13
116,28
113,86
115,49

n H n

# *

*

7,43
9,92

11.65
2,61

10,50
N.S.

110,94

Mean

110,53
108,39
108,56
105,12

-

.:83r,?2
111,09
118,67
116,78

-

-

—

108,16

4R

13,43
13,81-
14,24
14,39

*J *J *J

'Jl fl n

0,22
0,31

0,33
0,07
2,02

14,23
14,17
13,05
13,61

N.S.

0,16
0,24

0,07
0,06
2,02

N.S.

13,97

ERC %

5R

11,74
12,15
12,54
12,84

uuw

0,27
3,30

0,40
0,09
3,23

12,45
12,06
12,34
12,42

N.S.
*

0,26
0,35

0,41
0,09
3,30

N.S.

12,32

CAHE

6R

11,38
11,89
12,53
13,19

0,43
0,60

0,62
0,14
5,04

11.91
12,35
12,39
12,33

*#

0,23
0,30

0,36
0,08
2,91

EN'*
EN"'*

12,25

Mean

12,18
12,62
13,10
13,47

-

12,86
12,86
12,59
12,79

-

-

—

12,85

4H

14,42
14,51
14,65
13,89

N.S.

1,37
0,31
9,54

11,02
14,91
16,00
15,54

" ^ W

n n n

0,80
1.07

1,26
0,28
8,76

j j a r * *
DM1 ' *

1.--,37

ERC YIELD

5R

13,26
13,35
13,74
13,93

N.S.

1,69
0,38

12,47

9,40
13,45
15,65
15,79

** V* w

n A H
uu u
n n n

0,76
1,02

1,20
0,27
8,83

EN1*
E N " *

13,57

t/ha

6R

12,63
13,05
14,11
14,59 .

•%J ** \*

A n n

0,76
1,07

1,11
0,25
8,15

11,65
14,33 .
14,12
14,24

M U M

UJUt

#

0,88
1,17

1,38
0,31

10,11

N.S.

13,60

Mean

13,44
13,63
14,17
14,14

_

-

10,69
14.25
15,26 |
15,19, |

-

-

OB

13,85
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7300/15 I BKYOTG - OFF X |IITROGEN TRIAL

TABLE* I STAIK DATA FOURTH. FIFTH. AHD SIXTH RATOOHS

Main-plota
D1
D2
D3
D4

SuWLotp

N2
N3
N4

i 'ERIALME&N

STAIK

4R

196,5
189.3
191.1
192,0

190,5
198,5
191,5
188,0

192,2

CODKTS/ha 1

5R

185.7
178,8
181,2
177,3

185,0
184,7
176,4
176,9

180,7

6R

194,1
184,4
184.3
185.5

197,0
189,7
180,4
180,1

187,1

10-3

Mean

192,1
184,2
185,5
184,9

190,8
191,0
182,8
181,7

186,7

4H

1,89
1,86
1,82
1,74

1.52

1^97
1,99

1,83

STAIK

5»

2,00
1,94
1,92
1,90

1,53
1,91
2,15
2,16

1,94

I&KTHS

ft

2,00
2,01
2,05
1,99

1,84
2,05
2,12
2,07

2,02

a

Mean

1,96
1,94
1.93
1,88 -

1,63
1.93
2,08
2,07

1#93

TOEA1WRNTS

Maii^Dlote
D1
D2
D3
D4
Sub-plots
N1
N2
N3
H4

| TRIAL MEAN

4R

2,0
2,0
2,0
2,1

1,9
2,0
2,1
2,0

2,0

STATK DIAMETER

5R

2,0
2,1
2,1
2,1

2,0
2,1
2,1
2,1

2,1

6R

2,0
2,0
2,0
2,1

2,0
2,1
2,1
2,1

2,0

cm

Mean

2,0
2,0
2,0

, 2.1

2,0
2,1
2,1

2,0

4R

5,3
1,5
1.5
1,3

0,0
0,0
2,0
7,0

2,4

LODGING %

5R

17,3
5,5
3,8

•7,6

7,0
5,8
9,8

11,8

8,6

6H

12,5
2,5
0,0
4,0

2,5
2.5
2,5

10,0
5,0

.
Moan

11.7
3,2
1,8
4,4

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

5.3
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Etroro -jm x Hmocg» TOIAL

TiBIE 3 DTTERACTIOH TABLES

a) Cane Yie ld t / h a (Fourth Ratoon)

HOTNO - OFF TREATMENTS

D1 15O ma predicted d e f i c i t
D2 250 urn M n

D5- 55O urn " M

D4 450 nm n H

MEAN

NITROGEN k g / h a

60

94,09
79.81
73.26
63,31

77,62

120

108,62
107,74
104,69
100,45

105.38

180

111,11
120,46
117.05
115,21

115,45

240

116.51
113.37
117.58
109,26

109,68

KR&N

107,58
105.34
103.14
96.55

103,16

Significant interaction : IN'*
I.S.D. p » 0,05 = 11,82

p = 0,01 = 15,79

b) Cane yield t/ha (Fifth Ratopn)

lEXIIKJ - OFF TRFIATOENTS

D1 150 nm predic ted d e f i c i t
D2 250 mm » n

D3 350 nm M n

D4 450 mm " "

IIITHOOEN k^/ha

60
90,72
70,32
75,04
68,02

76,02

120
114,60
110,89
107,77
113,17

111,61

180
120,76
134,29
124.53
127,41

126,70

240
126,27
124.69
132,09
125,74

127,19

MEAH

113.07
110,05
109,81
108,58
110.J8 "

Significant interactions t
L.S.D. p = 0,05 = 13,10

P = 0,01 = 17,50

* UN"*

e) ERC % Cane (Sixth Ratoon)

IRYINGr - OFF TREATMENTS

D1 150 nm pred ic ted d e f i c i t
D2 250 mm •• "
3)3 350 mm H "
D4 45O mm "• . «

MEAN

NITROGEN k g / h a

60

11,31
11,78
12,07
12,49

11,91

120

11,31
12,08
12,59
15,45

12,56

180

11,50
11,86
12,98
13,22

12,59

240

11,39
11,82
12,46
13,65

12,55

MBAH

11,58
11.89
12,53
15,19

12,25

Significant interactions
IuS.D, p = 0,05 = 0,45

, p = 0,01 = 0,61

UN**
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7yo/i5 t BRYPK* • OFF X KITHOQEM

TABLE 3 cont t INTERACTION TABEE5

d) MC Yield t/ha ( Fourth Ratoon)

IKYING - OF? TBKATMENT6

D1 150 mm predicted deficit
D2 250 mm n "
D3 350 mm H "
D4 450 nm n "

MEAN

NITROGEN kg/ha

60

12,94
11,28
10,66
9,21

11,02

120

14,72
15,15
15,27
14,50

180

14.66
16,40
16,48
16,45

14,91 | 16,00

240

15,35
15,21
16,20
15,38

15.54

MKAB

14,42
14,51
14,65
13.89

14,37

Significant interactions : UN1** B!
L.S.D, p = 0,05 = 1,61

p a 0,01 « 2,14

e) ERG yield t/ha (Fifth Rateen)

3EYIHG - OFF TREATMENTS

D1 150 mm predicted deficit
D2 250 mm " ••
D3 350 mm tt "
D4 450 mm • "

MEAN

NITROGEN kg/ha

60

10,49
8,61
9,62
8,88

9,40

120

13,15
13,15
13,28
14,22

13,45

180

14,27
16,51
15,62
16,20

15,65

' 240

15,14
15,14
16.45
16,43

15,79

MEAN

13,26
13,35
13.74
13,93

13,57

Significant interactions t
L.S.D. p « 0,05 =1,53

p a 0;01 = 2,04



- PIT X N1THOGBW

TASXS I SffIclencr of vater ttae POBRTH. K W H . AMD SIXTH RATOOH

ffiJJMG — 017

SI 150 znm predicted
accumulated pan
defioit

•

D2 250 mm predicted
accumulated pan
deficit

33 350 an predicted
accumulated pan
deficit

14 450 ma predicted
accumulated pan
deficit

, MBfifiS (of a U 4
Brying*-off treatments)

CHOP

4H
5a
6R

Mean

4H

en
Mean

5R
6a

Mean

4H
52
6R

Mean

4R

Accumulated
deficit
at harvest

(mm)

106
142
145

131

211
248
174

211

335
300
275

303

426
410
388

408

270
275
246

Total
Applied
Vater
(mm)

1 492
1 655
1 816

1 654

1 394
1 547
1 773

1 571

1 310
1 474
1 640

1 475

1 267
1 395
1 535

1 475

1 398
1 518
1 691

Cane
Yield
t/ha

107,58
113,07
110,93

110,53

105,34
110,05
109,79

108,39

103,14
109,81
112,74

108,56

96,55
108,58
110,24

105,12

103,16
110,38
110,94

ERG Yield
t/ha

14,42
13,26
12,63

13,43

14,51
13,35
13,05

13,64

14,65
13,74
14,1V

14,17

13,89
13,93
14,59

14,14

14,37
13,57
13,60

Cane Yield
t/ha/100 mm

Applied water

7,21
6,83
6,11

6,72

7,56
7,11
6,19

6,95

7,87
7,45
6,87

7,40

7,62
7,78
7,18

7,53

7.38
7,27
6,56

ERG Yield
t/ha/100 mm
applied water

0,97
0,80
0,70

0,82

1,04
0,86

. 0,74

0,88

1,12
0,93
0,86

0,97

1,10
1,00
0,95

1,02

1,03
0,89
0,80


