'SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMlISTS * ASSOCIATION

Code 1 NK 7/82/R1/5w SIM .Ron

N,

Cat. No.: 1392.

TITLE:  Rates of nitrogen and potassium for ratoon cane grown on a

Rondspring series soil.

1. Particulars of project

This crop : 1st ratoon

Site . - : Simunye Sugar Estate
-F1e1d 914

Region __'- : Northern Irrlgated _ -

| ' (swaziland)

Soil set/series: R/Rondspring

Design ' 6 x 3 factorial,
' 2 reps
- Variety : NCo 376
Fertilizer = : See treatments

Soil Analysis: Date 5/11/1982

S

Total

pi _OMZ . Clay #  PDI
6,2 - > 30 -
| _ _ppm -
P K - Ca . Mg S In
16 345 123§ > 220 4 0,8
Age | 11,2 months
Date 4/11/82-11/10/83
+ Irrigation: 728 ha {gross)
RainfaT] : ~750 mm (gross)
D 1478 M

- 2. - Objectives: -

2.1 To determine optimum rates of nitrogen and potassium for ratoon
" cane grown in a Rondspring series soil and to compare results
from a previous tr1a1 on a similar soil.

2.2 To test the ava1lab111ty of exchangeable potassium

2.3 To determine the r1pen1ng effect of Polado particularly for -
: cane .that received high rates of nitrogen, .

3. Treatments

E |

kg/h
NO = Nil KO
N =80 K
N2 =120 K2
N3 = 160
N4 = 200
N5 = 240
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Notes on treatments

o Nitrogen as Urea (463N) and potassium as muriate of potash (50%K)

° 'Phospho;us applied at 40 kg P/ha as single superphosphate (10,5%P)

to all plots.-

"o N and K were applied by hand over the cane row as a singie application.

¢ .Polado was sprayed at a rate of 500/ha to half plots 13 weeks
before harvesting.

.' Sucrose samples were taken one week before harvesting. Each sample
comprised twelve stalks taken at random from each half plot (4 stalks
per site) . .

Results

" 4.1 Harvest data. Table 1 - Yield

;Tons cane/ha

Treatment | NO { N1 | N2 | N3 | N4 [N5 | Mean
KO 88 [118 | 98| 111 |91 {o1 | 100
Kt~ | 94| 95 [100 | 93 | 93 {9 | 9
k2 | 119 | 97 [116 | 104 {100 {98-| 106
Mean ~ |[-100 | 104|106 |{ 103 | 95 |95 [ 100
CVE 11,19 '

LSD Treatment means (0,05} N: 13,6 K: 9,6
(0,01) ‘N: 18,7 K:13,2

Sucrose % cane

“|Treatment | NO | N1 | N2 | N3 | N& | N5 | Mean

KO 14,4 |13,0 |12,6 | 12,8 [13,0 113,3 | 13,2
K 13,9 | 13,2 [13,3 | 13,5 [12,3 [11,6 | 13,0
k2 |12,8 [12,9 { 12,7 ]13,1 }12;9 |13,7 | 13,0

Mean 13,7 [ 13,0 | 12,9 [ 13,1 [12,7 } 12,8 13,0

cve 4,3 |
LSD Treatment means (0,05) N: 0,7 K: 0,5
(0,01} N: 0,9 K: 0,7




Tons sucrose/ha

| Treatment NO N1 N2 N3 N4 N5 Mean
KO 12,7 [ 15,3 12,4 |14,2 1 11,9 | 12,1 | 13,1
K1 13,1 { 12,4 [13,8 [12,5 | 11,5 [ 11,2 | 12,4
K2 15,3 t 12,5 {14,7 (13,6 | 12,9 | 13,4 | 13,7
Mean 13,7 | 13,4 13,6 [13,4 | 12,1 | 12,2 | 13,1
Cv% 10,8

LSD Treatment means (0,05) N: 1,7 K 1,2

(0,01) N: 2,4 K: 1,7

Tons cane/ha/month at the N1 level is 9,3
Tons cane/ha/100 mm (gross water) at the Ni level is 7,0
At this level the ratio of Kg N/ton cane produced is 0,77

4.2 Table II - Third leaf data, % dm. (N & K)

Month and age at sampling

Jan (3,5 m) | Feb (4,3-m) | Mar (5,3 m)
Nitrogen % dm. - | -
. NO 1,69 1,48 1,53
N 2,08 1,58 . 1,61
N2 2,15 1,70 . 1,79
N3 2,24 1, 1,71
N4 2,26 1,75 1,80
N5 2,29 1,70 1,85
Potassium % dm. ‘
X0 1,85 1,70 1,70
K1 1,91 1,75 1,74
K2 1,93 1,75 1,70




Third leaf data % dm (P)

‘Month and age at sampling
1 Jan (3,5 m) | Feb (4,3 m) | Mar (5,3 m)
Nitrogen levels - : _
NO 0,18 0,20 0,19
N1 | 0,21 0,20 0,20
N2 0,21 .| 6,22 | . 0,22
N3 0,21 0,21 0,21
N4 o 0,22 0,21 0,22
NS 10,21 0,22 0,22
' o Treatment effects on crop growth measurements (cm to TVD)
. ~.and popu]atwns (x1000/ha)
Stalk heights {cm) Populations (x1000/ha)
7,0 months | 9,75 months | 7,0 months. |9,75 months
Treatment - - A R L L
N 194 228 1437 - | 120
Nl 218 b -251 1 453 . | 128
N2 220 250 163 | 127
N3 | 208 242 159 1 128
N4 216 - | 243 - {58 130
N5 | 218 o239 i | 126
® ko | oas - 248 | 159 | 126
K 208 - 239 183 ) 126
ke 2 156 [ 127

5. Comments- -

5.1 Yields from this site were drast1ca11y reduced due to water shortages
towards the end of the season. The prolonged dry-off period was
during very hot conditions that caused tops of stalks to desiccate
and to further reduce y1e1ds



5.2

“Nitrogen:

'. " There was a sllght non-significant cane y1e1d increase from

. the N0 to the N2 level. VYields decreased at the two highest
‘rates of nitrogen with the response being curvilinear.

e Sucrose ¥ cane generally decreased with increasing nitrogen -
" rates, the differance be1ng h1gh1y significant between the
RO and N4 levels. o

s The No rate produced the highest sucrose yield confirming
results from an earlier trial on a similar soil that
indicated lower nitrogen levels for optimum sucrose yields.

e Third leaf N levels were below threshold (at all three
sapplings) in cane which received no nitrogen. At 4,3
months of age the Ni.level was also below. threshold but
increased to ‘above threshoId for later samplings.

" ‘e Crop growth measurements taken at 7 and 9,7 months of age

5.3

indicated that the best grown cane was from the N1 and N2
treated plots.

Potass1um.

e ;'The soil exchangeable K level was high and a response to

' applied potassium was not expected -

| :,<_ There was a 51gn1f1cant (P-D,OS) 1ncrease in cane yield between

5.4,

the K1 and K2 rates but this effect is considered to be unrelated
.to treatment as there was a yield depression between the K0

. and K1 levels and the treatment effect was not ref]ected in
- either cane growth measurements or leaf ana]yses.
° -Cane qua]lty was not effected by 1ncreas1ng X 1evels."

o Third leaf K va]ues were we11 above threshold for all three
samplings. . .

PhosEhoru

'd." Soil P values were adequate for 3 ratoon crop.

° Desp1te the application of 40 kg P/ha.leaf P values were

5.5

narg1na1 where no N was applied.

Polado:

° Poiado'on average increased the sucrose % cane by 0,25 units

- 5.6

NBL/IS

s Cane yield was not reduced by sprayzng and an overall 1ncrease
of 0,25 tons of sucrose was obtained,

The trial is now in it's 2nd ratoon and the same fert111zer treatments
as before have been applied.

4 January 1984
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SOUTH AFRICAN SUGAR INDUSTRY U(q
AGRONOMISTS® ASSOCIATION

CODE : NK7/82/R Sw S‘IM Rond

TITLE : RATES OF NITROGEN AND POTASSIUM FOR RATOON CANE GROWN ON-A RONDSPRING
SERIES SOIL

1. PARTICULARS OF PROJECT

Cat. No. : 1392 . .
This crop : 2nd Ratoon Soil analysis : Date 11/11/83
Site : Simunye Sugar Estate| pH CM% Clay % . ';P.D.‘I.
" Field 914 6,18 1.37 >3 -
" Region s Northern Irrigated ppm )
Soil Set/Series : 'R'/Rondspring 4 (K Cu Mg , 5 Zn K0.339
. ; . 19 373 1287 =>220 36 0,8 Kl.392
, Design L : b6 x 3 factorial _ . K2.387
. 2 replications . :
Age : 12,8 months
Variety : NCo 376 ,
.~ Dates 1 11/10/83 - 6/11/84
Fertilizer : See Treatments _
Irrigation :+ 1728 mm
Rainfall : 1160 mm
Total Water : 1888 mm (Gross)
2. OBJECTIVES - ' -

2,1 To continue investigating optimum rates of nitrogen and potassium for ratoon
cane on a Rondspring series soll,

2.2 To test the availabllity of exchangeable potassium.

2.3 To determine the ripening effect of Polado particularly in cane that received
" high nitrogen rates.

3. TREATMENTS .

. N kg/ha "~ K kg/ha
N0 = Nil KO = Nil
Nl = 8 Kl = 150
N2 = 120 K2 = 300
N3 = 160
N4 = 200
N5 = 240



Notes on Treatments

¢ Nitrogen as. Urea (46 % N) and potassium as muriate of potash (50 % K).

* Phosphorus applied at 40 kg P/

to all plots,

ha as single superphosphate (10,5 ¢ P)

* N & K were applied by hand over the cane row as a single dressing 4,5
weeks after harvesting.,

* P was applied over the cane row at 3 weeks after harvest.

* deging prevented Polado from being sprayed.

v

* Sucrose sampleslwere taken 1 day before harvesting. Each sample comprised
twelve stalks taken at random from each nett plot. (4 stalks/site).

RESULTS

4.1 Harvesf Data

Table 1 - Tons cane/ha

TREATMENT NO N1 | -N2 N3 N4 N5 MEAN
K0 98 125 139 133 137 138 128
Ki - 118 121 119 137 123 134 125
K2 129 125 128 118 130 131 L 127
MEAN 115 123% 129 129 130 134 127
CV % ‘ 5.3
LSD Treatment reans (0,05)* N 8 K )

(0.01)** N 11 K 8
Table I1 - Sucrose % Cane

TREATMENT NO N1 N2 N3 N4 N5 MEAN
Ko 14,5 14.6 | 14.4 14,1 14,6 14,3 14.4
K1 14.4 15.1 14.6 | 14.6 15.4 14.4 14,7
K2 14.5 14,4 14,2 14,4 13.3 14,7 14,2
MEAN 14,5 14,7 14,4 14.4 14,4 14,5 14,5
CV % 4,9
LSD Treatment means (0.05)* N 0.9 0.6

(0,01)** N 1.2 0.8




Q..

Table III - Tons

Sucrose/ha
TREATMENT *NQ Nl . N2 N3 N4 N5  MEAN
Ko 14,2 18.1 . 19.9 18.8 - 20,1 19.7 “18.5
Kl 16.9 18.2 17.4 20,0 18.¢9 19.3 18.4
K2 18,7 17.9 18.1 17.0 17.2 -19.2 18.0
MEAN 16.6 | 18.1% |18.,5 |18.6 |18.7 |19.4 | 18.3
CV % 5.4
LSD treatment means (0.05)* "N : 1.2 K 0.9
(0,01)** N 1.7 K 1.2
Tons cane/ha/month the Nl level is 9.6
Tons cane/ha/100 mm water (gross) at the Nl level is 6.5
At this level the ratio of Kg N/ton cane produced is 0,65
Third Leaf Data
Table IV - Nitrogen and Potassium (% dm)
AGE OF SAMPLING ( MONTHS)
TREA 2.0 2.8 4.0 4.7 5.6
NO 2.28 1,74 1,62 1,67 1,39
N1 2,33 2,24 1,90 1,77 1,52
N2 2,41 2,21 2,04 1,93 1,63
N3 2,51 2,44 1,99 1,93 1,60
N4 2,59 2,44 ‘ 2,10 1,90 1,65
N5 2,53 2,38 2,09 1,97 1,64
K0 1,53 1,69 1,68 1,62 1,52
K1 1,50 1,73 1,72 1,69 1,52
K2 1,54 1,78 1,81 1,72 1,55




L J

Table V - Sulphur (% dm)

AGE AT SAMPLING {MONTHS)
i 2,0 2,1 4.0 4.7 . 5.6
Nitrogen Levels '
NO, 0.18 0.18 - 0.15 0.12
N1 0.19 0.20 0.24 0.15 0.12
N2 - - - - 0.13
N3 0.20 - 0.29 - 0.12
N4 0.21 - 0.22 0.16 0.13
N5 0.18 - 0.22 - 0.13
4.3 erp Growth Data
Table VI - Crop growth-measurements (cm-to.T,V,D,).and
. population (x 1000/ha) e

. . .. POPULATIONS

TREATMENT STALK HEIGHTS (cm) {x 1000/ha})’
4.8m 6.9m 10m 4.8m 6.9m
NO 154 187 206 176 140
N1 167 - 212 236 178 _136
N2 170 212 229 182 129
N3 167 216 239 184 136
N4 168 214 235 181 135
N5 170 217 236 187 140
KO0 166 211 229 183 134
K1 164 205 227 181 138
K2 169 213 234 181 136




Yields were better than for the lst ratoon as growing conditions were more

L J

4.4 Eldana Damage

Table VII- Assessment: of damage 5 weeks after harvesting

TREATMENT * TILLER POPULATIONS (x 1000/ha) | § DEAD HEARTS
Nitrogen NO 297 8

N1 243 . 9

N2 233 15

N3 208 14 .

N4 220 15 -

N5 209 ' 16
Potassiunm KO ' 282 12

K1 196 ‘ 13

K2 226 ' 13

¥Assessment done before top dressing of Nitrogen‘aad Potassium

COMMENTS

favourable during the last season.

5.

1

Nitrogen :

*

There was a linear increase In cane yields with increasing N
rates that were significant (P = 0.05) between N0 and N1, and
highly significant from Nl to N5, As in the previous crop and
other N and K trials on these soils, responses were generally
small with acceptable yields being obtained from the lower
nitrogen treatments,

Sucrose % cane was high and nitrogen appeared not to have had
an influence on quality.

Highest sucrose yields were from the N5 level but differences
between successive N treatments were small and non-significant
except between NO and N1 levels (P = 0.05),

Judging by past N responses on these soils, yield results from
the N5 rate should be treated with caution as they appear ab-
normally high,

Third leaf N % (dm) were below theshold in the NO treatments
from 4 months of age in February. The Nl level showed nitrogen
deficiencies in the third leaf at 5,6 months of age in March,




¥ Stalk populations were comparable for all N treatments but growth
measurements showed a large increase between the N0 and N1 levels
with minor differences thereafter. ’

5.2 Potassium

* Spil exchangeable K levels are still very high including that for
the K0 treatments., '

* Although there was no overall cane yleld response to applied K,
there was an N * K interaction as potassium increased yields sig-
nificantly (P = 0.01) only when applied in the absence of nitrogen.

¥ Sucrose ¥ cane was non-significantly effected by increasing'rates
of K.

* There was a slight non-significant suppression of sucrose yields
with increasing K levels. Potassium applied to ratoon cane on
these soils would be uneconomical if soill K values are as high as
recorded from this site; '

‘ * Third leaf K values were well above threshold for all 5 samplings
and peaked during January and February.

¥ Stalk heights and populations showed no large response to applied
K although there appeared to be slightly better cane growth from
the K2 plots.

5.3 Sulphur- : ' -

* Despite adequate S levels in the soil (ave, 36 ppm), third leaf
S values decreased rapidly after 4 months of age to become mar-
ginal to deficient in February and March at 4,7 and 5,6 months
respectively. This may be attributed to leaching by cyclonic
rain during January 1984, .

5.4 Eldana

* Eldana damage to the young 2nd ratoon was obvious 5 weeks after

.o harvesting before top~dressing, Infestations favoured previously

. high nitrogen fertilized plots that had the highest percentage
dead hearts and lowest tiller populations. A nitrogen residual
effect may have made cane tillers from previously high N treated
plots more palatable to the pest.

5.5 This trial has been top-dressed with the same N and K levels as be-
fore and will be harvested during September 1985,

NBL/g]
12,4.85
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A % . SOUTH AFRICAN SUGAR INDUSTRY
- AGRONOMISTS' ASSOCIATION

Code : NK7/82/Sw SIM Rond
Cat-No.: 1392

" TITLE : RATES OF NITROGEN AND PCTASSIUM FOR RATOON CANE ON A 'R’ SET SOIL

1. PARTICULARS OF PROJECT

This crop : 3rd Ratoon Soil analysis : Date 21/11/1984
Site : Simunye Sugar Estate | pH M % Clay % PDI
Field 914 6,24 1,72 730 -
Region : Northern Irrigated
Swaziland PPM
Soll Set/Series : 'R'/Rondspring P K Ca Mg S Zn K0 274
. . 16 312 1361 »220 26 1,1 K1 304
Design : b6 x 3 factorial
. K2 358
2 replications
Variety : NCo 376 Age : 11,1 months
Fertilizer : See Treatments Dates : 6/11/1984 - 9/10/198
| Rainfall : 530 mm (Net)
Irrigation : 888 mm (Net)
Total : 1418 mm

2. OBJECTIVES

2,1 To continue investigating optimum rates of nitrogen and potassium for
older ratoons on a Rondspring series soil.

2.2 To test the:availability of exchangeable potassiun and to determine
approximate threshold values for this nutrient on these soils.

2.3 To determine the ripening effect of Round-up particularly on cane that
received high nitrogen rates.

"'3. TREATMENTS

N kg/ha K kg/ﬁa

NO = Ni1i ' K0 = Nil
NI = 80 Kl = 1350
N2 = 120 Kz = 300
N3 = 160
N4d = 200
NS = 240

[2eieinanans



Notes on Treatments .

* Nitrogen as Urea (46 % N) and Potassium as muriate of potash {50 % K)
applied as a single top-dressing 4,5 weeks after harvesting.

. Phophorus applied at 40 kg Plha;as single superphosphate (10,5 % P)
3 weeks after harvesting.

* Sucrose samples were taken one day before harvesting and comprised 12
stalks taken at random from each net plot.

* Ripener was not sprayed due to lodging.
4, RESULTS
4.1 Harvest data
Table I Tons cane/ha
TREATMENT NO - | N1 N2 N3 - N4 N5 MEAN
KD 95 102 101 95 104 96 99
K1 98 | 101 | 108 | 111 99 96 103
K2 107 100 92 97 99 106 100
MEAN . 100 101 100 101 101 99 100
Cv § 5,8
LSD Treatment means (0,05)% N : 7 K :
(0,01)%=* N 10 K
Table 11 Sucrose % cane
TREATMENT NO N1 N2 N3 N4 N5 MEAN
Ko 15,2 14,9 (14,6 | 14,0 | 14,6 | 14,7 | 14,7
K1 14,5{ 14,6 { 14,4 14,20 13,91 13,8 14,2
K2 13,7] 14,3 14,0 13,8 14,1 14,5 14,1
MEAN 14,51 14,6 { 14,3 ]| 14,0 ]| 14,2 | 14,3 14,3
CV % 4,9
LSD Treatment means (0,05)% N : 0,9 K 0,6
(0,01)** N 1,2 K 0,8



4,2

Table 111 Tons Sucrose/ha
fREAB&NI NG N1 N2 N3 N4 N5 MEAN
K0 14,5 15,2 |14,8 |13,3 [15,1 |14,0 |14,5
Kl 14,3 14,7 15,6 15,7 13,7 13,3 14,6
K2 14,6 | 14,3 |12,9 | 13,3 | 14,0 |[15,3 | 14,1
MEAN 14,5 14,7 14,4 14,1 14,3 14,2 14,4
CV % 8.1
LSD Treatment means (0,095)* N 1,4 1,0
{0,0] )%+ N : 1,9 : 1,4

Tons cane per hectare/month at the Nl level is 9,1

Tons cane per hectare/100 mm water at the N1 level is 7,1

At this level the ratio kg N per ton of cane produced is 0,8

Third leaf analysis

Table IV Third leaf N-& K (% dn) values

TREATMENT: AGE IN NENTH§
JAN (2,3) Feb (3,3) MAR (4,2) APR (5,2)
Nitrogen (% dm)
NO 2,01 1,76 1,60 1,67
N1 2,23 .1,78 1,65 1,75
N2 2,34 1,86 1,70 1,78
N3 2,31 1,91 1,77 1,88
N4 2,317 1,95 1,83 1,92
N5 2,38 1,94 1,81 1,87
Potassium (% dm)
Ko 1,53 1,31 1,43 1,34
K1 1,57 1,33 1,43 1,35
K2 1,56 1,33 1,47 1,35

1 A




5.

Table V Third leaf S (% dm) values

AGE IN MONTHS
TREATMENT TAN (2,3) ] FEB (3,3) | MAR (4,2) | APR (5,2)
Nitrogen (% dm)
NO : 0,13% 0,16 0,14% 0,13%
N1 0,16 0,15 0,15 0,13%
N2 0,17 0,16 0,14* 0,14*
N3 0,16 0,16 0,15 0,14*
N4 0,16 0,16 0,15 0,14*
N5 0,16 0,16 0,15 . 0,14%
* = marginal to low
COMMENTS
5.1 #* Yield for the 3rd ratoon were inferior to the previous crop possibly

5.2

5.3

*

due to poor growing conditions during early summer 1984,

CV % for the trial were low.

Nitrogen

*

There were no significant yield differences by increasing nitrogen
rates although cane from the NO plots indicated obvious N deficiency
symptons throughout the growth cycle. The N0 treatments were the only
plots that did not lodge during a storm in March 1985. This may account
for the loss of yield in the remaining treatments and the lack of the
previously recorded yield differences between NO and N1. '

Applied nitrogen had no significaﬂt effect on cane quality.
Tons sucrose yields were uneffected by increasing N rates,.

Third leaf N (% dm) values were in excess of the threshold from 2,3
months of age in January to 5,2 months of age in April. Increasing
N levels produced a corresponding increase in third leaf N (% dm) ‘
values being lowest for N0 and highest at the N4/N5 rates.

There is no doubt that had the trial not lodged, or had there been
uniform lodging throughout the site, the N1 treatment would have been
significantly greater in yield than the N0 plots. (SASA recommenda-
tions for up to 4th ratoon are 120 kg N/ha). :

Potassium

*

*

Soil K levels are still considered high for this soil group but con-
tinued croppings will enable more realistic thresholds to be derived,

Potassium had no significant effect on cane or sucrose yields but ap-
peared to suppress cane quality.

_/5.----.0--1-0



* Third leaf X (%jdm) values fluctuated somewhat but were above threshold
for all samplings. : e

5.4 Sulphur
* Approximately 114 kg S/ha has been applied to this site in the form
of single superphosphate (¥ 10 § S) since it's establishment in 1982,
Soil 5 levels are above the tentative threshold of 20 ppm, but despite
this, third leaf S (% dm) values became deficient at ¥ 4 months of age
in March.

* Other sources have reported S related problems on similar "red" soils
and investigatory work will be conducted in the future.

5.5 Ripener
Lodging prevented a ripener being applied.

5.6 This trial has been re-established.

NBL/gj

1‘2.1986



TITLE

1.

SOUTH AFRICAN SUGAR INDUSTRY

D

AGRONOMISTS' ASSOCIATION

RATES OF NITROGEN AND POTASSIUM FOR

PARTICULARS OF PROJECT

Code:NK7/82/Sw SIM Rond
Cat. No: 3583 1372

RATOON CANE ON A 'R' SET SOIL

This Crop 4th Ratoon Soil Analysis : Date
Site Simunye Sugar Estate| pH QMm% Clay % PDI
Fleld 914 6,56 1,70 > 30 0,62
Region Northern Irrigated
_ {Swaziland) ppm
Soil Set/Serles 'R /Rondsprlng. P K Cu Mg S 2n Ko 270
Design & x 3 Factorial 16 312 1187 481 19 1,1 K} 274
} 2 Replciations K2 3"69
Variety : NCo 376
Fertilizer See treatments Age 12,5 months
Dates 9/10/85-24/10/86
‘Rainfall 450 mm
Irrigation 784
Total 1234 om
OBJECTIVES

2.1 To continue investigating optimm rates of nitrogen and potassium for older

T

atoons on 'R' set soils,

2.2 To test the availability of axchangeéble potassium and to determine approxi-
mate threshold values for this nutrient on these socils.

TREATMENTS
N _ Kg/ha K kg/ha

NO = Nil C KO = Nil
Nl = 80 ({ 44 KI = 150
N2 = 120 §¢ /oy K2 = 300
N3 = 160 g7 LY

N = 200 95 [¢e

N5 = 240 Si4 /4G



Notes on Treatments

* Nitrogen as ammonium sulphate (21% N, 24% S) was applied over the cane
row as a split dressing at 4 and 8 weeks after harvesting.

* Potassium as KCl1 (59% K) was banded over the cane row at 4 weeks after
cutting.

* Ethrel at 1,35 L/ha and Fusilade Super at 0,42 L/ha was sprayed over the
whole trial 7,2 and 2,7 months before cutting.

* Sucrose samples were taken two days before harvesting and consisted of
12 stalks taken at random from each nett plot.

4. RESULTS

4.1 Table 1 Harvest Data

" TREATMENT CANE YIELD SUCROSE % CANE | SUCROSE YIELD
: T/HA T/HA
NITROGEN (N)
NO 94 17,5 16,5
N1 124 17,3 21,5
N2 135 17,3 23,4
N3 141 16,8 23,1
N4 144 16,7 23,9
NS _ 139 16,8 23,4
LSD (0,05)% 9 0,5 1,9
(0,01)%* 13 0,7 2,6

SIGNIFICANCE "/ * i

POTASSIWM (K)

KO0 129 17,3 22,3
Kl 131 17,1 22,3
K2 129 16,8 21,6
LSD (0,05)}* 7 0,4 1,3
(0,01)** 9 0.5 1,8
SIMNIFICANCE N.S N.S. N.S
TRIAL MEAN 130 17,1 22,1
S.E. SINGQE PLOT 7,6 0,4 1,5
CV % 5,9 2,6 7,0

Tons cane/ha/month at the N3 level is 11.3
Tons cana/ha/l100 mn at the N3 level is 11.4
At this level the ratio of kg N per ton cane produced is 1.1



4,2 Table II Treatment effects on stalk heights and populations at 4.6 and
' 8.0 months of age.

"STALK HELGHTS STALK POPULATIONS
N (MM TO VD) || X 1000/HA
“TREATMENT |  4,6m | 8,0m | 4,6m 8,0 m
NITROGEN
NO 1260 2080 156 125
N1 g 1540 2450 149 142
N2 1690 2640 | 155 148
N3 1740 2670 | = 160 148
N4 1760 2760 160 146
NS 1700 2710 162 146
’O' _ POTASSIUM
KO 1610 2580 156 144
K1 1630 2500 151 141
K2 1600 2620 154 145

4.3 Table III Third Leaf Analysis - Nitrogen and Potassium (% dm) Values

, AGE AT SAMPLING
TREATMENT 2,0m Dac | 3,2m Jan | 4,0m Feb | 4,8m Mar
NITROGEN .
N© 1,68%+ 1,49%* 1,45%* 1,46%*
N1 2,17 1,76% 1,61%* 1,65%
NZ 2,36 1,99 1,76* 1,74
N3 2,38 2,00 1,82 1,89
N4 2,41 2,04 1,81 1,92
’. NS 2,46 2,05 1,87 1,97
POTASSIUM
Ko 1,31 1,39 1,39 1,33
Kl 1,37 1,44 1,37 1,30
K2 1,40 1,44 1,45 1,35
* = Marginal ) .
* - Low ) 5.5,A, Thresholds

,4¢-nnco-.-..




4.4 Tabie IV

Third Leaf Analysis - P § (dm) Values

AGE AT SAMPLING
TREATMENT | 2,0M DEC | 3,2M JAN | 4,0M FEB | 4,8M MAR
NITROGEN
NO 0,21 0,18%* 0,18%* 0,19*
N1 0,22 0.20 0,19* 0,19+
N2 0,23 0,20 0,21 0,20
N3 0,23 0,20 0,20 0,20
N4 0,22 0,20 0,20 0,20
N5 0,22 0,19* 0,20 0,21
* = Marginal
*+ - Low
4.5 Table V  Third Leaf Analysis -~ 5 % (dm) Values
AGE AT SAMPLING
TREATMENT ( 2,0M DEC | 3,2M JAN | 4,0M FEB| 4,8M MAR
NITROGEN
NO 0,15 0,15 0,13¢ 0,11%¢
N1 0,20 0,17 0,14 0,14
N2 0,21 0,19 0,15 - 0,13¢
N3 0,23 0,19 0,16 0,14
N4 0,24 0,18 0,15 0,15
NS 0,24 0,19 0,17 0,16
* = Marginal
* - Low

ls.--
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5. COMMENTS

5.1 Ylelds for this crop were better than that of the previous year as
l1ittle lodging occurred in the 4th ratoon. CV % were low,

5.2 Nitrogen

* The large cane yleld response from NO to N1 suggests a decline in
N mineralization potential in the zero N plots. This response sup-
ports the reconmendations for higher N levels for older ratoons on
these solls, '

* Cane quality generally decreased with increasing N levels.

* Sucrose yields increased significantly at N1 and N2 and although
there were higher yields obtained from the N3 and N4 treatments,
the differences were not significant.

* Best cane growth was from the high N plots but differences were small

*  for rates exceeding N1. Population densities were similar at 4,6
months of age but thereafter stalk mortality was greater in the NO
treatments, -

* Third leaf N ¥ (dm) values were low at some stage for all treatments
below N3, The recommended rate of 140 kg N/ha would have undoubtedly
maintained above threshold N % (dm) values as well as prevented de-
ficisncies in third leaf P & S % (dm) values which are usually ass-
oclated with inadequate nitrogen {See Table IV and V).

* From these results the current recommended N rate of 140 kg N/ha for
older ratoons would have produced acceptable yields on these shallow
'R' set solls. '
5,3 Potassium

'* 'Soil K levels from samples taken before top-dressing show the nutrient
to be in excess of the threshold (150 ppm) for all treatments includ-
ing KO,

* On account of tha‘high soil K levels neither cane yields, cane quality
or sucrose yields were effected by additional potassium,

* Cane growth and stalk populations were fairlf uniform for all K treat-
ments.,

¢ Third leaf K t (dm) values were extremsly high at all sampling ages
and imply that the nutrient is readily available at this site.

* Potassium responses are only envisaged once the K0 treatments have been
depleted to below ¥150 ppm. For this reason the trial ls to continue
beyond the normal three ratoons so that the K threshold may be more
accurately ascertained.



5.4 Phosphorus
® Soil P levels were above the threshold for ratoon cane but third leaf
P % (dm) values were reduced with age and became marginal.to low in
the low N treatments. PDI values show this soll to be weakly P fixing.
5.5 Sulphur
* Third leaf S % (dm) values also diminished with age, becomming marginal
to deficient in the low N plots.
5.5 Ripeners
* The whole trial was chemically ripened with Ethrel oversprayed with
Fusilade Super and no comparisons with unripenad cane were made.
5.7 *® This trial has been re-established and is now in its S5th ratoon.,
NBL/gj
23.04.1987



 SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSOCIATION

EXPERIMENT RESULT

CODE : NK 7/82/R SW SIM 'R’
CAT. NO.: 1392

TITLE : RATES OF NITROGEN AND POTASSIUM FOR RATOON CANE ON A

'R' SET SOIL
1. PARTICULARS OF PROJECT
This crop :  5th Ratoon o Soil Analysis : Date 25/11/86
Site :  Simunye Sugar pH oM % Clay % PDI
Estate - Field 914 6,45 - >30 = 0,61 -
Region ¢ Northern Irrigated ppm
(Swaziland) . .
Soil Set : 'R P K Ca Mg s K9 %2
Design : 6 x 3 factorial 12 323 1226 477 23 K2 388
2 replications - Age ¢ 12,7 months
Variety : NCo 376 - Date : 24/10/86 - 14/11/87
Fertilizers : See Treatments Irrigation 932 mm
' Rainfall 646 mm
Total 1578 mm
2. OBJECTIVES
* To continue the investigation for optimum rates of nitrogen and
potassium for older NCo 376 ratoons on 'R' set soils.
* To test the availability of exchangeable potassium and to determine
approximate threshold values for this nutrient on this soil set.
3. TREATMENTS
N ke /ha) K (kg/ha)
NO “= Nil KO, = Nil
N1 = 80 . K1 = 150
N2 = 120 ’ K2 = 300
N3 = 160
N4 = 200
NS = 240

Notes on Treatments

*' Nitrogen as urea (U46%N) was applied over the cane row as a single
dressing ¢+ 4 weeks after harvesting.



w

Potassium as KCL (50%K) was applied over the cane row as a single
dressing + 4 weeks after harvesting.

Phosphate was not applied to this crop.
Ripener was not sprayed on this crop due to lodging.

Sucrose samples were taken at harvest and consisted of 16 stalks
taken at random from the cut bundles of each plot.

\

RESULTS

4.1 Crop growth measurements.

Table I. Treatment effects on stalk heights and populations at
2 and 4,5 months of age.

STALK HEIGHTS (MM TO TVD) STALK POPULATIONS x 1000/ha
TREATMENT 4.5 mnths 2,0 mnths 4.5 mnths
Nitrogen
NO 1590 . 244 194
N1 1610 264 . 203
N2 1500 272 196
N3 1600 264 200
N4 1550 ‘ 244 189
N5 1490 219 189
Potassium
KO 1550 270 198
K1 1560 240 192
K2 . 1550 243 195




4,2 Harvest results.

_Table II. Treatment effects on cane yield, sucrose % cane and
sucrose yield.

TREATMENT CANE YIELD T/HA SUCROSE % CANE %UCR%?EAYIELD
Nitrogen (N)’
NO. 130 15,6 20,4
N1 131 15,3 20,1
N2 126 15,7 19,8
N3 127 15,0 19,0
N4 129 15,4 19,8
N5 124 15,4 19,1
LSD (0,05)* 7 0,7 1,
(0,01 )** 9 0.9 1,
Significance »* *. *
Potassium (K)
KO 127 16,0 20,2
K1 130 15,0 19,5
K2 127 15,2 19,3
LSD (0,05)* 5 0,5 0,8
(0,01)%*" 7 0,7 1,1
Significance N.S *e *
Trial Mean 128 15,4 19,7
S.E. Single Plot 5,6 0,5 1,0
Cv % ’4"4 3!6 ui8




-

e st e e oo e 3 3

4.3 Foliar Analysis.

Table III. Third leaf analysis - Nitrogen & Potassium (%dm).
AGE AT SAMPLING
TREATMENTS 2,4m (Jan) 3,3m (Feb) 4,4m (Mar) 5,3m(Apr)
Nitrogen (N)
NO 2,60 1,97 1,72 1,67
N1 2,68 - 2,21 1,86 1,79
N2 2,70 2,21 1,87 1,83
N3 2,66 2,18 1,91 1,89
N4 2,66 2,17 1,91 1,84
NS 2,67 2,21 1,94 1,84
Potassium (K) .
KO 1,48 1,47 1,44 1,41
K1 1,55 1,56 1,46 1,40
K2 1,55 1,57 1,49 1,42
Table IV. Third leaf analysis - Sulphur (%dm) & Nitrogen-Sulphur
ratios.
AGE AT SAMPLING
TREATMENTS 2,4m (Jan) 3,3m (Feb) 4 4m (Mar) 5,3m (Apr)
Nitrogen (N) 3(%dm) N/S S(%dm) | N/S S(%dm) N/S S(%dm) | N/S
NO 0,15 18 0,12*%| 16 0,11*] 16 0,12*%| 14
N1 0,16 17 0,15 15 0,12% 15 0,13 13
N2 0,17 T 16 0,16 14 0,12% 15 0,14 13
N3 0,17 16 0,15 14 0,13 15 0,14 14
N4 0,18 15 0,16 | 14 0,13 15 0,14 13
N5 0,18 15 0,16 14 0,13 ' 15 0,15 12
i
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5. COMMENTS

5.1
5.2

5.3

Sufficient lodging took place to have an effect on yields.

Nitrogen.

*

Stalk growth measurements and population counts showed

insignificant differences between nitrogen treatments
(Tablg I).

1

, Although there was  visual evidence of N deficiency in

the NO and N1 plots throughout the growing cycle, cane
yields were surprisingly high for these treatments.
Differences between cane yields were negligible, and

high nitrogen rates were possibly counter productive due
to lodging.

There was a varied effect on cane quality by increasing
nitrogen but slightly higher sucrose % cane values were
recorded from the lower N treatments.

Sucrose yields were generally high due to good cane
quality particularly in the low N treatments.

The expected cane yield response to nitrogen did not
occur owing to the different degrees of lodging that took
place during late summer. Excessive growth of the high N
plots during summer caused them to be more susceptible to
lodging losses than the lower N ‘treatment, which being
erect at the end of summer, made full use of this soil's
potential for the remainder of the season. This could

be further reason to -reduce N rates slightly on these
high potential soils,

Potassium

*

The soil K status for those plots which have not received
potash for 5 years was still high at 275 ppm.

Crop growth measurements and populations taken at 4,5 months
of age showed no differences between potassium treatments.

Cane yields were uneffected by the rates of K applied.

The cane quality for the KO treatments was significantly
higher than where potassium had been applied.

Sucrose yield differences were significant and followed
similar trends to cane quality. Soil K levels will
eventually be reduced to the point where crop will respond
to fertilizer K. This may help to decide on a more meaning-
ful K threshold for this soil. ‘



a3

* All the leaf sampling was carried out well into summer

with the result that K(%dm) values were high.

.5.4' Sulphur.

- * Although S was well supplied in the soil, some low S(%dm)

+ values were recorded from the lower N treatments. Nitrogen/“[7a*“5 .

Sulphur ratios were excessive for the low N treatments during.
 January at 2,4 months of age.

5.5 This trial has been re-established and is to be harvested for
the sixth time in October 1988. At this stage growth comparisons
have shown little difference between any of the treatments.

NBL/cg

30/3/1988
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SOUTH AFRICAN SUGAR INDUSTRY
AGRONOMISTS' ASSOCIATION

EXPERLIMENT RESULT

CODE:
CAT.

NK 7/82/R Sw STH 'R

NO.

1392

TITLE: RATES OF NITROGEN AND POTASSIUM FOR RATOON CANE ON A 'B' SEY 80}},

PARTICULARS OIF PROJECT

This crop

Site

Region

Soll Set

Design

Variety

Fertilizers

6th Ratoon

Simunye Sugar Estate
Field 914

Northern Irrigated
(Swaziland)

|l{'

6 x 3 Fubtopial
2 veplications

NCo376

See treatments

Soil Analys

is:

Date 30/11/87

pli OM%  Clay % BDL
6,08 - 30 -
ppm .
Pk G Mg Zn e
17 352 1094 353 1,2 5,2
Age 9.6 months
Dates In/131/87 - 31/8/88
Irrigation
Rainfall
Total

)2y
K1-352
K2-h3%5

OBJECTIVES

2.1

TREATMENTS

potassiun fopr oldar rgtoona oy 'R' saf wsoils,

approximate thrashold values for this putrient on this soil sot.

N (kg/ha)

NO
N2
N2
N3
N
N5

6 o u

i

Nil

80
120
160
20Q
210

K (kg/ha)

KO
K1
K2

= Nil
= 150
=300

To continue tha inventiuncinh for optimum rates of nitrogen and

To test the avallability of exchangeable potassium and to determine



Notes on Treatinents

* Nitrogen as urca (!lGEN) was applied over the cane row as a singlo dreasing
3 weceks after harvesting,

40 Kg P/ha as single superphosphate (10,5 %P) was top-dressed overp
the entire trial U weeks after cutting,

* All pdtassium as KCL (50 %K) was top-dressed 3 weeka after harvesting,

* A ripener was not applied to this crop.
* Sucrose samples at harvest consisted of 20 stalks taken at random f{rom
the net plots.
by, RESULTS
4.1 Crop Growth m2asurcments. .
Table 1. Treatment effects on stalk heights and ponulations at 7 months
of age.
TREATMENTS STALK HEIGHTS (mm to TVD) STALK POPULATIONS (x‘1000/ha)
Nitrogen NO 1900 149
N1 ‘ 2160 150
N2 2190 159
N3 2340 161
N 2290% 168
NS 22h0* 159
Potaasium :
KO 2150 157
Kl 2190 158
K2 2200 158 b

¥ = gaye Jodging in Lhess Lleatments,



4,2

Harvest Results

Table 2. Treatment effects on cane yield, aucrose % and asucrose yield,

SUCROSE YIELD

TREATMENT CANE YIELD T/HA SUCROSE % CANE
' T/HA
Nitrogen (N)
NO: 76 14,8 11,2
N1 101 1,7 14,6%%
N2 106 14,6 58
N3 112 14,3 16,1
Nl 1317 14,2 - 16,0
N5 111 14,1 15,6
LSD Nitrogen
Mcans (0,05)* 9 0,5 1,0
(0,01)%* 13 0,6 1,9
Signifiicance *x il "
Potassium (K)
KO 100 14,5 14,5
K1 105 14,5 15,2
K2 106 .3 15,2
_LSD _Potnogium
Means (0,05)% 7 0, 1,0
‘ (0,01)** 9 0,4 1,4
Significance N.S N.S N.S
Trial mean 104 14,4 15,0
S.E, Mean 7,6 0,4 1,2
CV % 7.3 2, 7,8




h.3

e

Foliar Analysis

Table 3. Third leaf analysis - Nitrogen and Potaasiyn (%qm)

AGE AT SAMPLING

TREATMENT 1,8m (Jan) | 2,7m (Feb) | 3,8m (Mar)
Nitrogen (N)

NO 1,89 1,66* 1,53%

N1 2,19 1,91 1,59*

N2 2,30 2,02 1,76

N3 2,06 2,09 1,81

Nl 2,40 2,12 . 1,90

NS 2,38 2,09 1,49

Potassium

X) o

KO 1,46 1,33 1,35

Kl 1,57 1,37 1,38

K2 1,57 o 1,03 !
# = marginal to low.

Table . Third leaf analysie - Zine (Zn) and Iron (Fe) (ppm) at
2,7 months of age.

TREATMENT | Zn (ppm) Fe (ppm)
Nitrogen
(N)
NO 13,34 129,7
N 16,6 119,5
N2 18,0 123,7
N3 18,3 125,2
NI 18,2 ety
N5 18,3 124,7

# = deflclient

5. COMMENTS

9,1

5.2

Yields for thila sesdon wol's Jow dile Lo the young cutting age. The
NO treatments are starting to produce the expected poor crop after
6 years with no fertilizer N applied, '

Nitrogen

Although cane yield differences were non-significanl between adjacent
treatments beyound NO, there did appear to be a general 1ncrease

up to N4. But judging from the resuylts of the N5 rate (Table 2)

and growth measurement differences between treatimenta (Table 1)

the optimum level would be around- N3, This rate has been found

to be close to optimum for older ratoons on these soils and nitrogen

recomnendations are being adjusted accordingly. lowever, in highly

productive years yield benefits could be nullified due to heavy

lodging losses on these productive snlla,

*
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* There was a significant linear decline in cane quality with increasing
rates of nitrogen.

* As for cane yields, sucrose yields for the N1 rate were significantly
higher than NO but differences, although increasing f{or higher
rates vere not significant between treatments.

*

Third leaf N (%dm) values were above the threshold only for pates
above N1, at 3,8 months of age in November (Table 3).

5.3 Potassium

* The soil K status for these plots not having received potash for
the last 6 years was still high at 269 ppm.

% Crop growth measurements at 7 months of age indicated slightly
better growth from the K2 treatments (Table 1),

* There secemed to be a linear cane yield response to applied K which
approached significance at both levels.

* Cane quality differences betyeen treatmenta were non-significant.

*

Sucrose yields were hlghar yhere K had bean applied but differences
were non-significant. ' -

* Third leaf K (%dm) calues followed a similar trend to cane yields
but at no stgge were they below the threshold of 1,05 (%dm).

¥ This trial {e to be maintaihod until soil potassium levels are

depleted enough to cause significant K yield responses so that
soll potassium threshold can be checked.

5.4 Zinc (Zn) and Iron (Fe)

% These nutrients were checked in the third leafl as some ratoon chlorosis
was evident in the young Gth patoan crop, Table /i shows the Zn
and Fo gbatys in tha thipd Jeaf at 2,7 mopths of ago, when Fe (ppm)
values vere well in excess of the threshold (+ 70 ppm) despite
low soil levels while Zn (ppm) were law in treatments having received
little or no nitrogen, o '

* The following crop has had half plots treated with a 1% micro-
nutrient solution of zinc and manganese sulphate to datermine response

and possible interactions with N and K.

5.5 This trial has been re-established and is now in it's 7th ratoon,

NBL/cg
Feb. 1989,



SOUTH_AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSOCIATION

EXPERIMENT RESULT

Code: NK7/82/Sw SIM 'R’
CAT.NO.: 1392

TITLE: RATES OF NiTROGEN AND POTASSIUH;FOR RATOON CANE ON A 'R’ SET SOIL

1. PARTICULARS OF PROJECT

\ ]
| This crop : Tth ratoon Soil Analysis: Date 28/10/1988 |
| site : Simunye Sugar Estate| pH oM % Clay % - P.D.I.
' Field 914 - 6.48 - 29 -
Region : Northern Irrigated ' ppm
' [Swaziland] P Ca Mg S Zn KO = 230
Soil Set/Series : 'R '/ Rondspring 19 1381 468 - - K1 = 333
Design 't 6 ¥ 3 tfactorial , K2 = 413
2 replications with Age : : 13 months
S - split plots " .
variety 1 NCo376 Dates - 31/8/88 - 3/10/89
Fertitizer . : See treatments Rainfatll
‘ Irrigation :
Total

2. OBJECTIVES

2.1 To determine the optimum ievels of N and K for older ratoon cane on a
deep 'R’ set soil

2.2 To test the availability of exchangeable potassium and to determine
approximate threshold values for this nutrient on this soil set

2.3 To test the response of cane to a 1% micronutrient solution of zinc
and manganese sulphate and determine possible interactions with N and
K .



5 'ﬁ"':i .
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TREATMENTS

Whole Plots

! N _(ka/ha) ‘¥ vy ka/ha
NO - N1 N3 - 160 - S KO - Nil
NI = B0 wilN& = 0200 oy gy K1 - 150
N2 - 120 N6 - 240 ‘;' K2 - 300
Sub—-Plots

Zn + Mn 0 - N1
n + Mn 1 --1% solution
B S R ?"S'F? ok N I;F"],’\‘ i Y"{‘“

LT

Notes on Treatmentsg; S pa e L

1 th
N1trogen was applied as urea (46% N) in a single top dress1ng

%,
e

§ approx1mate\yn4 weeks after harvest

i

I

after harvest1ng.

{'w"

; Potassium _ as,, mur1ate of potash (50% K) was applied 6 weeks after
5 harvest, :

P heer

¥/ 7Zinc and manganese sulphate were applied separately in a 1 % solution
_using & knapsack. (16 kg Zn/ha and 14 kg Mn/ha respect1ve1y)

* All fert1l1zer was banded by hand over the cane row.
RESULTS
4.1 Growth Data

Table 1: Treatment Effects on Stalk He1ghts and Population at 6 and

Phosphate as s1ngle supers (10 5% P)e 40kg P/ha was applied 6 weeks‘

7 5 Months of Age

o P! stalk Height Population
. Treatments (cm to TVD) (X 1000/Ha)

. 6m 7.5 m 6m

No 0 kg N/Ha 80 171 223

N1 80 kg N/Ha|- 114 226 2117

N2 120 kg N/Ha 123 238 232

N3 160 kg N/Ha 129 257 226

N4 200 kg N/Ha 136 269 238

Ns 240 kg N/Ha 132 262 234

Ko 0 kg K/Ha 117 232 227

K1 150. kg K/Ha 120 243 234

K2 300 kg K/Ha 120 236 226




4.2 Harvest Data

Table 2: Cane Yield, Sucrose X% Cane and Sucrose Yield

Treatments T Cane/Ha | % Sucrose | T Suc/Ha
No 0 kg N/Ha 74 16.86 12.5
N1 80 kg N/Ha 116 16.90; ,19.5

{N2 120 kg N/Ha 130 © 16.86 21.9
N3 160 kg N/Ha 138 16.36 22.5
N4 200 kg N/Ha 150 15.59 23.4
Ns 240 kg N/Ha 143 15.91 22.8

LSD N Means ‘
(0.05)% 9 0.61 1.6
(0.01)xx ' 13 0.83 2.3
Significance xx XX XX
Ko 0 kg K/Ha 123 16.68 20.5
K1 150 kg K/Ha 128 16.36 20.9
K2 300 kg K/Ha 124 16.21 19.9
LSD K Means
(0.05)% 6.5 0.43 1.2
(0.01)xx 9 0.59 1.6
Significance NS - NS NS
Interaction
N x K NS ‘ NS NS
Zn + Mn - 0 126 16.48 20.6
Zn + Mn - 1 124 16.38 20.2
LSD Zn Means
(0.05)% 3 0.33 0.5
(0.01)xx 4 - 0.46 0.7
Interaction ‘

n ¥ N x K . NS NS , NS
Significance NS NS NS
Mean Trial 125 16. 41 20.4

SE 11 0.70 1.9
CV % 6 3.00 6.6




4.3 Foliar Analysis

at 4 Months of Age

Table 3: Third Leaf Analysis (% dm)

TREATMENTS N K P S Ca Mg Zn/ppm
NO 0 kg N/hal 1.350 1.07 0.180 0.14 0.20 0.16 14,7
N1 80 kg N/ha| 1.540 | 1,28 0.19™ | 0.16 0.20 0.15 15.5
N2 120 kg N/ha| 1.630 1.36 0. 19M 0.16. 0.20 0.16 17.3
N3 160 kg N/hal 1.73 1.49 0.20 0.17 0.19 0.16 16.5
N4 200 kg N/hal 1.78 1.54 0.19M 0.17 0.20 0.16 16.8
N5 240 kg N/ha| 1.87 1.53 0.20 0.18 0.20 0.17 18.7

LSD Treatment
(0.05)«% 0.076 0.078 0.011 0.0078| 0.015 0.013 1.6
(0.01)xx 0.10 0.11 0.015 0.011 0.021 0.019 2.2
Significance XX £33 £ ¥ 3 33 x¥ XX xx
KO 0 kg K/ha| 1.63 1.30 0.19 0.17 0.2 0.16 17.0
Kt 150 kg K/ha| 1.64 1.42 .20 0.17 0.1 0.16 16.3
K2 300 kg K/ha| 1.68 - | 1.42 0.19 0.16 0.1 0.16 16.4
LSD Treatment
(0.05)% 0.054 0.055 0.0080| 0.0055| 0.011 0.0086 1.6
(0.01)*x 0.074 0.076 0.011 | 0.0076| 0.015 0.013 .3
Significance NS *% NS NS NS NS NS
Mean 1.65 1.38 0.19 0.17 0.20 0.16 16.6
S.E.. 0.062 0.064 0.0092| 0.0064| 0.012 0.011 1.9
C.V. % 3.8 4.7 4.8 3.9 6.3 7.0 11.6




5.

COMMENTS

5.1

General .

x Cane yields at this site was on average very similar to those for

the last three season.

The 1nteract10n between N, K and micronutrients was not
significant in this trial (Table 1). The effect of N and K can
therefore be examined separately.

5.2 Nitrogen

5.2.1 Harvest data

x Cane Yield

The cane yield response to N was highly significant
(Table 2) and resulted from increases in both stalk height
and population (Table 1).

The highest response to N was achieved at a rate of 200 kg
N/ha and cane yield was twice that of the control. The
optimum rate appears to be closer to 160 kg N/ha than 200
kg N/ha as the difference in yield between these two rates
was only just greater than the L.S.D. (P = 0.05).



x Quality

Sucrose % in this trial was high on average (16.4%) but
rates equal or in excess of 160 kg N/ha resulted 1in a
signiticant reduction 1in quality. This may have been due
to the tendency of the cane to lodge with increasing levels
of N (Fig 1).

¥ Sucrose yield

The effect of N treatment on sucrose vyield was highly
significant (table 2) and reflected the effect ot N on cane
yield. However, due to the negative eftfect of N on quality
the 1increase in response from 120 kg N/ha to 200 kg N/ha
was no longer significant. This confirms that a rate of
160 kg N/ha was closer to the economical optimum than 200
kg N/ha.

5.2.2 Foliar analysis

The N treatments were found to induce significant difference

" in the third leaf content of all nutrients, except that of
Ca and Mg (Table 3). The uptake of N, K, S and Zn tended to
increase with increasing rates of N whereas the uptake of P,
although stimulated by N, was not sensitive to the actual rate
of N. This is possibly because of the marginal status of P in
this trial.

At four months of age in January, plots which had received no
N or low rates of N showed the N content in the third leaf to
be deficient. Leaf-N for rates associated with high yielding
treatments (from 160 kg N/ha to 240 kg N/ha) was above
threshold.

5.3 Potassium
5.3.1 Harvest data
x Cane yield
The overall. effect of K fertilisation on cane yield was not
significant (Table 2). = There was a tendency however for
the yield of cane to be higher were 150 kg K/ha had been

applied. This was a reflection ot the higher stalk heights
and populations recorded in these treatments (Table 1).



‘*  Quality

The sucrose % tended to decrease with increasing rates ot K
and where 300 kg K/ha had been applied quality was
significantly (p = 0.05) lower than in the control. This
may have been due to the tendency ot cane to lodge more
with increasing rates of K (Fig 1).

¥ Sucrose yijeld

The negative effect ot K application on quality nullified
any positive effect K might have had on cane yield and
consequently there was no ditterence 1in sucrose yield
between K treatments in this trial.

5.3.3 Foliar analysis

Except tor K, the content of nutrients in third leat were not
sensitive to the addition ot potash. Although leaft-K was
increased by potash treatment, addition of K was ineffective
in this trial since the K content 1in the control treatments
was above threshold.

5.4 Zinc and Manganese

None of the variables, cane yield, sucrose % or sucrose yield
responded to the micronutrient application.

6. CONCLUSION

The results of this trial suggested that in terms of sucrose yield, the
optimum rate of N for an older ratoon crop growing on a 'R’ set soil is
160 kg N/ha. This confirms that the current recommendations of 160 kg
N/ha is adequate.

It was confirmed that for cane grown on a 'R’ set soil and cut mid
season, a level ot exchangeable soil-K of 230 ppm, is sufticient to meet
the potash requirement of the crop.

PCH/aw/ynm
30 May 1990
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SOUTH AFRICAN SUGAR INDUSTRY

AGRONOMISTS' ASSOCIATION

| CODE: NK7/82/SW SIM 'R’
EXPERIMENT RESULT CAT. NO: 1392

This crop : 8th ratoon ‘ Soil Analysis: Date 17/10/1983
Site : Simunye Sugar Estate| pH OM%Z Clav% Silt% Sand%
Field 914 6.31 - 27 B 68
ppm
Region : Northern Irrigated P K Ca - Mg Mn: Zn
[Swaziland] 28 RK0=242 1177 438 126 1.4
Soil Set/Series : ‘R '/ Rondspring K1=350 1085 398 -
Design : B ¥ 3 factorial K2=480 1082 380
2 replications Age : 11.75 months
Variety : NCo376 . Dates : 3/10/88 - 27/08/S0
Fertilizer : N & K:See treatments| Rainfall : 580 mm
Irrigation : 720 mm
-P: 40 kg ha-1 Total : 1300 mm
OBJECTIVES |

2.1 To determine the optimum levels of N and K for older ratoon cane on a
- deep 'R’ set soil

2.2 To test the availability of exchangeable potassium and to determine
approximate threshold values for this nutrient on this soil set

TREATHMENTS

Nitrogen (ke/ha) = Potassium (kg/ha)

NO - Nil
N1 - 80
Nz - 120
N3 - 180
N4 - 200

NS - 240

KO - Nil
K1 - 180
K2 - 300.




Notes on Treatments

4.

% Nitrogen as Urea (46 % N) and Potassium as muriafe of potash (50 % K)

were applied as a single top dressing on 30/10/1889.

% Phosphorous as Single Supers (10.5%

22/11/1888.

PY@ 40kg P/ha was applied on

% All fertilizer was banded by hand over the cane row.

RESULTS
4.1 Harvest Data |
Tab] . Vield. § % C s ce Vield
Treatment Tons Cane/ha] Suc % Cane | Tons Suc/ha
NO Okg N/ha 79 15.77 12.4
N1 80kg " 108 16.26 17.8
N2 120kg 120 16.81 20.9
N3 160kg 134 16.13 21.8
N4 200kg 134 15.82 21.2
NS 240kg 128 16.03 20.5
1LSD N Means
(0.05) 15 1.07 2.5
(0.0D) 21 1.47 3.4
Significance KK NS XK
KO Control 118 16.19 19.2
K1 150kg K/ha 118 16.23 19.3
K2 300kg K/ha 114 15.99 18.2
LSD K Means
(0.05) 11 0.76 1.8
(0.01D) 15 1.04 2.4
Significance NS NS NS
Interaction
N xK NS NS NS
Mean Trial 117 16.14 18.9
' SE 12 0.88 2.0
CV % 10.5 5.5 10.8
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TREATMENTS H P K S Ca Mg |Zn(ppm)
NO O kg N/ha| 1.37 - 0.19 1.02 0.16 0.20 0.14 12.7
N1 80 kg " 1.59 0.18 1.30 0.17 0.20 0.14 13.0
NZ 120 kg 1.79 0.18 1.45 0.18 0.21 0.16 15.2
N3 180 kg 1.98 0.20 1.49 0.19 0.21 0.17 19.5
N4 200 kg 2.02 0.20 1.52 0.19 0.21 0.16 20.0
N5 240 kg 2.03 0.18 1.48 0.19 0.21 0.17 20.3
LSD N 0.05‘ 0.11 0.011} 0.14 D.008! 0.025 | 0.017 2.4

0.01] 0.15 0.015] 0.19 0.012] 0.035 }{ 0.023 3.3
Significance % X *K K NS ¥k %k
KO O kg K/hay 1.74 0.19 1.25 0.18 0.22 G.17 17.7
K1 150 kg K/ha| 1.80 0.19 1.40 0.18 0.21 0.186 15.8
K2 300 kg K/ha| 1.84 0.19 1.48 0.18 0.20 0.15 17.1
LSD K 0.05| 0.078 | 0.0073] 0.098{ 0.0061{ 0.018 | 0.012 1.7

0.01} 0.11 0.011| 0.13 | 0.0083f 0.025 | 0.018 2.3
Significance X NS *oK NS NS HoK *
Interaction X NS NS NS NS NS NS
Mean '1.80 0.18 1.38 D0.18 0.21 0.16 16.8
S.E. One Plot { 0.082 | 0.0081f 0.11 | 0.0072{ 0.021} 0.014 2.0
CV % 5.1 4.8 8.2 4.0 10.2 8.8 11.7

Table 3:

Treatments No N1 Nz Nz Na Ns
Ko 1.31 | 1.56 { 1.78 1 1.93 { 1.85 | 2.02
K1 1.43 [ 1.58 1 169 | 1.85 | 2.08 | 2.14
K2 1.3 | 1.1} 1.8112.15 ¢ 2.11 | 1.82




5.

COMMENTS
5.1 General

5.3

The yield of cane in this trial was similar to the last four ratoons.

The

interaction between N and K in the harvest data was non

significant (Table 1), allowing for the main effects of N to be
examined separately from the effects of K.

Nitrogen

5.2.1 Cane Yield
The effect of N on cane yield was highly significant (Table
1). Cane yield increased with increasing rates of N. The
optimum rate of N appeared to be 160 kg ha-1 and yield tended
to be reduced by the highest rate of N.

9.2.2 Cane‘Quality
The effects of N application on sucrose content were variable
and non significant.

5.2.3 Sucrose Yield
The effect of N on sucrose yield was highly significant and
reflected the effects on cane yield. The sucrose yield curve
reached its maximum at 160 kg N ha—1 although the optimum rate
appeared to be nearer 140 kg N ha-1.

Potassium

5.3.1 Cane Yield
There were no statistically significant differences in cane
vield between K treatments although yield tended to be lower
at the high rate of K. The absence of response is not
surprising as the soil-K status in the control was well in
excess of F.A.S. threshold for these soils (150 ppm).

5.3.2 Cane Quality

The effects of K application on sucrose content were variable
and non significant.

’y
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5.3.3 Sucrose Yield

Sucrose vield reflected the effect of K on cane yield and
tended to be lower for the high rate of K application than for
the control or intermediate 1level. The difference again was
not significant (Table 1). '

5.4 Leaf Analysis

The interaction between N and K was significant for the leaf content
of N and the specific effects of the different N and K combinations
are shown in Table 3.

Nitrogen uptake increased linearly with increasing rate of N at‘both
Ko and Ki levels of Potassium. The difference in N uptake between
the Ko and Ki1 were generally not significant.

At the high rate of K (K2), N uptake increased until a maximum was
reached at 180 kg N ha—1 and was depressed thereafter. It is clear
that the high rate of X stimulated N uptake in the intermediate range
of N application (120 - 200 kg N ha-1).

The nitrogen treatments induced significant differences in the third
leaf content of 8ll other nutrients except for Calcium (Table 2).
Uptake of nutrients generally tended to increase with increasing
rates of N except for P where responses were variable. Nitrogen and
Zn were found to be below threshold in the control and lowest rate of
N.

The Potassium treatments significantly increased the uptake of N and
K and reduced the uptake of Mg.

6. QONCLUSION

* Results of this 8th ratoon showed that the optimum rate of N for
sucrose yield appeared to be approximately 140 kg N ha-1 which is
slightly lower than current recommendation.

% Soil- Potassium status in the control plots of this soil after seven
years of cropping have decreased from an initial level of 345 ppm to
242 ppm. At the current rate of depletion it 1is likely that another
six to seven ratoons will be needed before response to K will become
apparent.

% This trial has been continued and is now in its 9th ratoon.

PCH/AGK/fis
15 May 1881



}SOUTH AFRICAN SUGAR INDUSTRY

~ AGRONOMISTS ' ASSOCIATION :

CODE: NK7/82/SW SIM ‘R’
CAT.NO.: 1392

- This crop -~ : 8th ratoon _ Soil Analysis; Date 05/10/1990 { -
' site  : Simnye Sugar Estate| pH QM4 Clavi Silt% Sand
: - Field 914 _ 6.18 1.75 27 B 68 .
' - _ ppm__

Region : Northern Irrigated | B K Ca - Mg Lga_ug)ZK,

o _ [Swaziland].- - . | 42 Ko=217 1279 444 ‘

Soil Set/Series : 'L '/ Lesibovu -~ . Ki=330 1204 -389

Design : : B %3 factorial . K2=452 1128 373.

. - . 2. replications | Age - 7 :711%0 months
Varlety : NC0378 I Dates - 27/Q9/90'— 22/08/91
Fertlllzer | N & K See treatments Ralnfall 1.2 :
P: O kg ha“l Total I
2. QBJECTIVES

2;1 To determine the optlmum levels of N and K for older ratoon cane on a -

-+ deep 'L’ set soil : .

2.2"To test the‘availabilit& of 'exchangeable potassium and to determine
. approximate threshold values for this nutrient on this soil set

3. TREATMENTS ] L
- Nitrogen (keg/had =~ -Potassium (ke/had
NO =-Nil - KO - Nil .
N1 - 80 K1 - 150
NZ - 120 - K2 - 300
N3 - 160 o
N4 - 200

NS - 240



Notes on Treatments

* Nitrogen as Urea (46 % N) and Potaa51um as muriate of potash (50 % K)
were applied as a 51ng1e top dressing on 11/10/1980, one week after
harvest. :

% Nitrogen was banded - on the cane row while pota551um was broadcast on
the soil surface.

4. RESULTS

? 4.1 Haxygst_DaLa

Tfeétment Tons.Cane/ha';Suc % Cane | Tons Suc/ha
NO  Okg N/ha 73 14.99° 11.0
N1 80kg 113 | 14.87 | 16.9°
N2 120kg " | 123 | 14.90 | - 18.3
N3 180kg " | 133 143 | 19.2
N4 200kg " | 139 14.88 | . 20.5
N5 240kg 132 1485 19.7

LSD N Means N |

©(0.05) 8- 058 | 1.3
oD | . 1. | 078 1.7

Significance | . % | NS | ok
KO Control 117 14.99 17.5

K1 150kg K/ha] -~ 123 | 14.66 |  17.8

K2 300kg K/ha| 118" ° | "'14.67 |7 17.3

LSD K Means o S |

- (0.05) R 0.41 |. 0.9
(0.01) 8 - 0.56 . 1.2

Significance | NS NS 1 ws

Interaction DT R _ .

NxK | 8§ | 8 | NS

Mean Trial | 118 | - 14.77 17.6

SE 7 | 047 | 1.0
% 5 3.2 5.9




Figure 1:
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Treatments N P K S _ Ca‘ Mg Zn(ppm)-
Mo 0 kg N/ha| 1.320 0.18 | . 1.00| 0.18 | 0.21| 0.14 | 12.0}
N1 80 ke 1.410 | 0.18 | 1.22 | 0.17 | 0.21| 0.15| 12.8
No 120.kg. * | 1.56° | 0.20| 1.3¢| 0.18 | 0.22 | 0.15| 13.0
Na 160 kg " | 1.6106| 0.20| 1.39| 0.18| 0.22{ 0.15] 14.7
Na 200 kg 1.76 0.22| 1.4 0.18| 0.22| 0.17 | 15.8
Ns. 240 kg 1.82 | 0.21| 1.49| 0.18 | 0.21| 0.16 | 16.5

|lLsD N (0.05)| 0.089 | 0.018| 0.12 | 0.013| 0.018 | 0.015 | 1.8
1 (0.01)] .12 0.028] 0.17 | 0.018( 0.025 | 0.021 | 2.5.|
Significance »**» 3ok kK *k - NS XK K
Ko O kg R/ha| 1.57 | 0.21 | 1.22°[70.18 | 0.23'| 0.16 | 14.58
K1 150 ke K/ha| 1.59 0.21| 1.3 | 0.17] o0.21| 0.18| .13.9
K2 300 kg K/ha| 1.57 0.1 141 0.18| 0.20] 0.14 | 13.89
1Lsp K~ (0.05)| 0.083 | 0.013|° 0.087| 0.008| 0.013 | 0.011 1.3
(0.01)| 0.085°| 0.018| 0.12 | 0.012| 0.018 | 0.015 1.8 |
Significance | NS X XK X *ok ¥k NS
| Interaction NS NS NS NS NS NS | NS
Mean 1.58 0.20| 1.327| 0.18 (- 0.21| 0.15] 14.4
S.E. One Plot | 0.072 | 0.015| 0.10 | 0.011) 0.015| 0.012 1.5
cV % 4.8 7.8 7.7 | 8.0 7.1 8.1 | 10.8

:_D:.Deficient




Treatments N P K - S Ca Mg

Zn(ppm)
No O kg N/ha| 1.49°2 | 0.17 1.11 | 0.18 0.23 | 0.14 | 11.3
Ni 80kg " | 1.47° | 0.18 1.25 | 0.18 0.22 { 0.14 | 11.7
N2 120 kg " 1.58° | 0.18 1.30 | 0.18 0.221 0.15{ 13.5
Na 160 kg " 1.580 | 0.20 1.37 | 0.18 0.23] 0.15] 12.0
Na 200 kg " | 1.80 0.21 1.42 | 0.17 | 0.22| 0.18| 14.0
Ns 240 kg 1.75 | 0.20 1.42 | 0.17 0.22 | 0.18| 14.5
LSDN (0.05){-0.082 | 0.021] 0.088| 0.014| 0.014 | 0.016 1.4
(0.01)| 0.11 0.029| 0.12 | 0.018| 0.018 | 0.023 1.9
.|Significance K B I NS NS NS XK
;Ka O ke K/ha} 1.61 | -0.20 1.26 | .0.17 0.23 | 0.15| 13.1
1K1 150 kg K/hal 1.64 0.19 1.33 | 0.168| 0.22{ 0.15| 12.8
K2 300 kg K/ha| 1.58 0.18 1.35 | 0.16{ '0.22| 0.14 12.6

{LSD K (0.05)} 0.058 0.015| 0.062{ 0.010{ 0.010 | 0.012

1.0
(0.01){ 0.080 0.021} 0.086) 0.013) 0.013 | 0.016 | 1.4

|Significance | NS

NS | % | NS | NS | NST| Ns
|Interaction | NS NS NS NS | NS | NS | NS
Mean - 1.61 | ©0.18] 1.31| 0.16 | 0.22| 0.15| 12.8
S.E. One Plot | 0.068 | ©0.017| 0.072] 0.011| '©0.011| 0.013 | 1.17
cv % - 4.2 9.2 | 5.5 7.0 5.1 | 9.1 9.1
D: Deficient - = e e .
5. CQHHEHTS
Sl(z‘eneral

5.2

1:8).

The 1nteraction between N and K in  the

examined separately from the effect of K.
Soil Analysi
Texture analy51s showed the clay content of the soil to be low for a

Rondspring. A visual assessment of the soil confirmed that the
orlglnal cla551flcat10n was incorrect and the 011 was an ,L set.

Method of potas51um fertlllzer appllcatlon in th1 ratoon was changed .
from top-dressing on the cane row to broadcasting. Soil sampling
method was also changed and consisted of 40 cores taken from each-
plot at a ratio of 18 on the row to 24 1nterow (1e -1:1.5 instead of

Soil-K status in the control was higher than FAS threshold for soils

. with less than 30% clay and the (Ca + Mg)/K ratio was low 1nd10at1ng

that responses to K fertlllzatlon were unlikely.

harvest data Qas_».f 3
non-significant -(Table 1), allowing for the effects ‘of N to be B



5.3 Nitrogen

5.3.1

Cane Yield |

The effect of N on cane yleld was hlghly significant (Table

. Cane yield increased with increasing rate of N up to 200 -

kg N ha-1 and thereafter tended to be reduced by the hlghest

~rate. A
- 5.3.2 Cane Quality
~ The effect of N application on sucrose content were variable
and non s1gn1flcant : .
5.2.3 . Sucrose Yield
The effectvof N’ on sucrose yield was highly significant and '
: reflected effects on cane yield. The sucrose yield curve
; reached a maximum at 200 kg N ha-1 (Fig. 1). :
f . ' ‘ .
5.4 Potassium
5.4.1 Cane Yield
~ The low rate of K application (150 kg K ha-1) appeared to have
increased cane = yield significantly (Table 1). This
difference, however, might not be real in view of the fact
" that ‘the high rate produced cane yleld 51m11ar to the control
- 5.4.2 Cane @Quality
- K- appllcatlon tended to reduce sucrose content but effects
. 'were not 51gn1flcant : '
-.-5.4.3 Sucrose Y1e1d
The opp051ng effect of K on cane yield and sucrose content‘
_ resulted in no statlstlcally s1gn1flcant dlfference in sucrose
_ “yield between K treatments -
- 5.5 Leaf Analysis
N content in treatments No to Nz were deficient at 3 months of age L
Increasing the rate of N produced. 51gn1f1cant increases 1n the':,"
~uptake-of all" nutrlents except Ca- (Table 2 and 3)
th treatments 51gn1f1cant1y increased uptake of K and at 3. 5 months:
. reduced the uptake of all other nutrlent except N '

% Results of this 9th ratoon showed the-optimum rate of N to be 200 kg N

ha=1.

‘This is higher than previously recorded at this 31te and is

“higher than the current recommendatlon of 160 kg N ha—1,

% Soil “potassium level in the control treatment was well above the
current threshold value of 112 ppm for these 501ls and a response to K
‘was not expected

w

* This trial has been contlnued and is now in its ?th ratoon

PCH/fkd

18.02.92



SOUTH AFRICAN SUGAR INDUSTRY
AGRONOMISTS' ASSOCIATION

EXPKRIMKNT RESULT

~ CODR: NK7/82/SW SIM 'R°
CAT No: 1392

This crop -

Site

Region

‘ Design
Variety

Fertilizer
(total kg/ha)

Soil Set/Series :

: 10th ratocon

: Simunye Sugar Estate

Field 914

: Northern Irrigated

(Swaziland)

‘L “/ Lesibovu

: 6 x 3 factorial

2 replications

: NCo376

: N & X See treatments

P: 0 kg ha™*

Soil Analysis: Date 18/02/1992

ol QMY Clayx Oiltk Oapdk
6.4 1.75 32 6 61

o) o)t}
P K Ca Mg (CatMg)/K
26 Ko=163 1376 497 11
K1=240

K==377
Age : 11.9 months
Dates : 22/08/91 - 18/08/92
Rainfall : 339 mm
i i : 1252 mm
Total : 1591 mm

2. OBJECTIVES

2.1 To determine the optimum levels of N and K for older ratoon cane on a
deep 'L°/'R" set soil.

2.2 To test the availability of exchangeable potassium and to determine
approximate threshold values for this nutrient on this soil set

3. TREATMENTS

Nitrogen (kg/ha) Potassium (kg/ha)

NO - Nil
N1 - 80
N2 - 120
N3 - 160
N4 - 200
N6 - 240

KO - Nil

K1 - 150 (residual)
K2 - 300 (residual)

3.1 Notes on Treatments

¥ Nitrogen as Urea (46 % N)

two weeks after harvest.

* No potassium was applied in this crop,

was banded in the cane row on 4/9/1991,

in order to observe the

regsidual effect of previous applications.



-,

J.2 Notes on Soil Sampling
Topsoil:

40 cores were taken in each plot at a ratio of 16 on row to
24 interow (ie. 1:1.5)

4. RESULTS
4.1 Soil Analysis

" Treatment K Ca Mg | (Cat+Mg)/K
ppm
Ko Control 163 1376 497. 12. 4
Ki 150 kg X ha—*| 240 1303 470 8.0
K= 300 kg K ha=*| 377 1268 405 5.5
LSD (0.05) 85 136 52 2.1
Significance XX NS XX XX
Mean 260 1316 457 8.7
SE Difference 40.4 64.3 24.8 1.0
CV % 38.0 12.0 13.3 28.1
4.2 Leaf Apalysis

Table 2: Third Leaf Apalvsis (% dm) at Vari \

November (3.1 months) December (3.6 months) January (4.5 months)
Treatments

N P K| Cal| Mg N P K| Cal| Mg N P K| Ca| Mg
No 0 ke N ha=*|2.04{0.26|1.19]0.2810.16]1.790.21{1.16/0.20}0.1711.76{0.22|1.41}0.25{0.18}
Ni 80 kg " 2.1910.25]1.3210.27{0.17(1.82{0.2111.24/0.25(0.18{1.70(0.20]1.1210.25}0.17
N2 120 kg " 2.43/0.2611.4210.2910.19]2.02}0.21{1.380.21{0.19{1.73{0.22|1.17]0.2610. 18
N= 160 kg " 2.3710.25{1.3810.2810.19{2.15[0.21]1.27/0.2310.22{1.81]0.21|1.26(0.240.20
Na 200 kg 2.36]0.25{1.36(0.3070.19{2.18]0.21{1.37]0.22]0.21}1.76(0.20/1.260.29/0.20
Ns 240 kg " 2.45{0.25(1.37(0.3140.19}2.19]0.20]1.41}0.24}0.2041.75/0.20}1.24}0.28/0.20
LSD (0.05) 10.20]0.02]0.2110.05/0.04]0.1640.02}0.20{0.05(0.04}0.13}0.02{0.12}0.05{0.02
Significance xk | NS | NS | NS | NS | xx | NS | NS | NS | % NS | NS | *xx | NS | NS
SE Difference 0.09{0.01/0.1010.03(0.02]0.08]0.0110.10/0.03/0.02{0.06{0.01{0.05{0.03/0.01
Ko 0 kg K ha=*[2.32{0.26|1.23{0.29/0.21 2.04/0.21]1.13]0.23]0.22{1.76]0.21 1.15(0.27/0.20
Ki 150 kg " 2.29]0.25]1.3440.29)0.18}2.00{0.21[1.34§0.22)0.19/1.80{0.21}1.31}0.26{0.19
K= 300 kg " 2.3010.25]1.45/|0.28)0.1612.04(0.2111.44/0.23{0.18]1.70(0.21]1.2810.25(0.17
LSD (0.05) 0.1410.0140.15{0.04|0.03{0.12{0.01{0.14{0.04/0.03/0.0910.0210.08{0.04/0.02
Significance NS | NS | x NS | *x [ NS | NS | *x [ NS | *x | NS | NS | *xx | NS | x*x
SE Difference 0.07/0.0140.0740.02)0.01/0.0510.01}0.07{0.02/0.0110.04(0.01]0.04/0.02]0.01
Interaction NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS | NS
Hean 2.3010.25{1.34/0.29(0.18{2.03|0.21]1.30/0.23]0.20§1.75/0.21{1.2440.260. 19
CV % 1.7 6.3 |12.9[15.5113.7|6.6 |6.6 [12.9]|18.6/13.416.3 (9.2 |7.8 |15.5{11.3
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4.3 Harvest Data
Table 3: Cane Yield, Sucrose % Capne and Sucrose Yield
Treatment Tons Cane/ha| Suc ¥ Cane | Tons Suc/ha
NO Okg N ha—? 92 15.29 14.2
N1 80kg " 103 15.25 15.7
N2 120kg * 112 15.56 17.4
N3 160keg " 125 14.95 18.7
N4 200kg " 128 14.30 18.5
N5 240kg " 119 14.18 17.1
LSD (0.05) 22 1.30 4.1
Significance X NS NS
SE Difference 10.5 0.62 1.9
Ko Control 111 14.99 16.6
K. 150kg X ha—? 116 14.93 17.3
K= 300kg K ha—! 113 14.85 ~16.9
LSD (0.05) 16 0.92 2.9
Significance NS NS NS
SE Difference 7.4 0.44 1.4
Interaction NS NS NS
Hean 113 14.92 16.9
CV % 16.1 7.2 19.7
COMMENTS
5.1 General
No statistically significant interaction was observed between N and
K in either the leaf or the harvest data (table 2 & 3). As result of
this, the influence of N and K can be examined separately. Some
plots in this trial were badly affected by the drought in 1992 and
‘93/94 harvest results would have to be looked at carefully.
5.2 Doil Analysis
As result' of high levels of k measured in the soil in the previous
season, it was decided not to -apply any K fertilizer during this

crop. K levels measured in the control plots were still higher
than the FAS threshold of 150 ppm (32 % clay). As result of this,
no yield response was expected (table 1). K levels in the treatments
differed significantly (P = 0.05) Ca+Mg/K ratios were below the level
of 26 proposed for summer cut cane, indicating that the uptake of K
would not be ‘inhibited by excessive amounts of Ca and Mg in the soil.
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5.3 Leaf Analvsis

Leaf analysis in November, December and January revealed that all
nutrients were in adequate supply. Leaf N levels were significantly
(P = 0.05) increased by treatments N2 to N5 in November and December,
but this was not the case in January. Leaf K levels were
gignificantly (P = 0.05) increased by the application of K at all
sampling dates. The rate response was no longer consistent in
January. Leaf Mg values were significantly (P = 0.05) increased by
applications of N in December, while applications of K also increased
the. leaf Mg levels significantly in November and December (table 2).

5.4 Harvest Data

Cane yield was significantly (P = 0.05) improved by applications of N
up to 200 kg N/ha. Applications of N up to the level however, had a
negative effect on cane yield. Cane quality from all N treatments
were lower than that of the control, except for the 120 kg N/ha
treatment which produced cane with a marginally higher sucrose
content than the control treatment. Cane quality steadily declined
with applications above 120 kg/ha. Applications of N up to the
level of 160 kg N/ha increased sucrose yields, but above this level
sucrose yields were negatively effected (table 3; Appendix 1).

Previous applications of K to the soil did not have an apparent
effect on either cane or sucrose yield in this trial. No significant
differences were observed although the highest cane and sucrose
yields were obtained from the 150 kg K/ha treatment. Cane quality
steadily declined with increased applications of K (table 3).

6. CONCLUSIONS

¥ Sucrose yields obtained from this trial confirmed 160 kg N/ha to be
optimum on this soil type (P = 0.05 significant).

x There were no 81gn1flcant responses to residual K in this trial where
the soil X levels in the control were above 163 ppm (current threshold
= 150 ppm).

¥ Leaf K levels in the control' treatments were above the
threshold level of 1.05 (% dm) and no yield response was expected.

¥ This trial will be continued and is now in its 11%*" ratoon.

AJD/DMZ/fkn
29.01.93
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TITLE: RATES OF NITROGEN AND POTASSIUM FOR RATOON CANE ON AN 'R' SET SOIL

2.2 To test the availability of exchangeable potassium and to determine approximate threshold

SOUTH AFRICAN SUGAR INDUSTRY AGRONOMISTS' ASSOCIATION

Cat. No.: 1392

CODE: NK7/82/Sw/SIM ';l}'\

1. PARTICULARS OF PROJECT

This crop : 11th Ratoon Soil Analysis: Date 25/08/92
Site : Simunye Sugar Estate pH OM% Clay %
Field 914 6.6 1.75* 32*
Region : Northern Irrigated ppm (control)
(Swaziland) ‘P K Ca Mg (CatMg)/K
: 33 187 1354 437 10
Soil Set/Series : L' /R (Lesibovu/Rondspring) :
Design 16 * 3 factorial Age 11.8 months
| 2 replications Date 18/08/92 - 12/08/93
Variety : NCo376 ,
. , Rainfall 588 mm
| Fertilizer N&K P Irrigation 576 mm (overhead)
1 Total (kg/ha) :See treatments 0 Total 1164 mm

* Sampled on 18/02/92

2. OBJECTIVES

values for this nutrient on this soil set.
3. TREATMENTS

3.1 Notes on Treatments: 1992/93

2.1 To determine the optimum levels of N and K for older ratoon cane on a deep 'L'/R’ set soil.

Potassium*

Nitrogen |
Treatment (kg/ha) Treatment l (kg/ha)
NO Nil KO Nil
N1 80 K1 150
N2 120 K2 300
N3- 160
N4 200 * These rates of K were applied from 1982 - 1991
N5 240 '
No K was applied in this crop

Nitrogen (Urea, 46 % N) was banded on the cane row on 4/9/1992, two weeks after harvest




3.2 Notes on

Soil Sampling

Topsoil: 40 cores were taken from each plot at a ratio of 16 on row to 24 interrow.

4, RESULTS

4.1 Soil Analysis

Table |: K, Ca and Mg status (ppm) of the topsoil - August 1992

ppm
Treatment K Ca Mg (CatMg)/K
Ko 187 1354 437 9.9
K1 340 1243 420 54
- K2 550 1287 414 3.3
LSD (0.05) 98 117 42 1.1
SED + 46.5 55.4 19.9 0.5
Significance ** NS NS *x
Mean 359 1295 424 6.2
CV% 31.8 10.5 11.5 20.6
4.2 Leaf Analysis
Table 2:  © Third leaf nutrient analysis (% dm) at various ages
| N P K Ca Mg
Treatment Nov | Jan | Nov | Jan | Nov | Jan | Nov | Jan | Nov | Jan
(3.4m) [(5.1m) |(3.4m) |(5.1m) | (3.4m) [(5.1m) {(3.4m) |{(5.1m) {(3.4m) |(5.1m)
NO 185 | 1.56 | 021 | 0.21 | 0.80 | 1.08 | 033 | 0.18 | 0.18 | 0.15
N1 195 | 1.57 1 021 | 022 { 090 | 140 | 034 | 0.19 | 0.20 | 0.16
N2 204 | 174 1 0227 023 | 094 | 132 | 033 | 022 | 0.21 | 0.17
N3 206 { 185 ] 021 | 022 { 090 ] 1.39 | 0.34 | 0.19 | 0.21 | 0.20
N4 210 | 187 | 021 | 023 | 097 | 132 | 038 | 0.21 | 0.23 | 0.20
N5 208 | 189§ 018 } 021 | 099 | 146 | 035} 0.19 | 0.22 | 0.20
LSD (0.05) 0.13 | 0.09 | 004 | 003 | 0.15 | 0.15 | 0.04 | 0.05 | 0.04 | 0.04
SED + 0.06 { 0.04 | 002 | 001 | 0.07 | 007 | 0.02 } 0.03 | 0.02 | 0.02
Significance ¥ ** | NS | NS | NS | ** * NS | NS | **
KO 201 (1751021 | 023} 079 | 1.21 { 038 | 0.19 { 0.24 | 0.19
K1 2.04 1.74 | 021 | 022 | 096 | 1.33 | 0.33 | 0.20 | 0.20 | 0.17
K2 1.99 175 { 019 | 021 | 1.00 { 145 ) 032 | 0.19 | 0.19 | 0.17
LSD (0.05) 0.09 | 006 | 003 | 002 | 0.11 | 0.11 | 0.03 | 0.04 | 0.03 | 0.03
SED + 0.04 [ 003 { 001 { 0.01 | 005 | 005 | 0.01 { 0.02 | 0.01 | 0.01
Significance NS | NS | NS | NS | *= * ** | NS | ** | NS
Interaction N*K| NS NS NS NS NS NS * NS NS NS
Mean 2.01 1.7 | 021 | 022 { 092 | 1.33 | 035 | 020 | 0.21 | 0.18
CV% 5.1 40 | 183 | 9.7 | 139 | 96 67 | 21.1 | 184 | 148
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Table 3: The effect of N*K rates on third leaf Ca content (%dm) in November at 3.4 months

Treatment]  NO NI | N2 N3 N4 NG

KO 0.37 0.35 0.39 0.36 0.43 0.43
K1 034 | 0.32 030 | 036 0.37 0.31
K2 0.30 0.37 0.30 0.32 0.34 0.32

4.3 Growth Data

Table 4: Cane measurements at 5.5 months of age in February

Treatment Stalk height Stalk population
(cmto TVD) (* 1000/ha)
NO 131 . 198
N1 147 221
N2 142 215
N3 139 201
N4 146 219
NS 149 218
KO 139 205
K1 148 219
K2 140 211
Mean 142 212

4.4 Harvest Data

Table S: Cane yield, sucrose % cane and sucrose yield

Treatment TCane/ha Suc. % Cane TSuc/ha
NO 81 14.98 12.1
‘N1 118 14.85 17.4
N2 131 14.90 19.6
N3 136 : 14.04 19.0
N4 144 14.07 20.2
N5 137 14.68 20.2
LSD (0.05) 18 1.02 3.0
SED = 8.4 0.48 1.4
Significance ** NS *x
KO0 122 14.87 18.0
K1 , 126 14.39 18.1
K2 126 14.50 18.2
LSD (0.05) 13 0.72 2.1
SED = 6.0 0.34 | 1.0
Significance NS NS NS
Interaction N*K NS NS NS
Mean 128 14 .59 18.1
CV% 11.8 5.7 13.6
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Figure 1: N Rates vs. Sucrose yield and leaf N levels in November and January
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5. COMMENTS

5.1 Soil Analysis

The soil K level of the control was above the FAS threshold of 150 ppm (soil 30-
40% clay). A yield response to K application was therefore not expected (table 1).

The Ca+tMg/K ratio was low at this site and no limitations to the uptake of K were
expected. :

5.2 Leaf Analysis
Nitrogen

©  Third leaf nutrient analysis in November and January, at 3.4 and 5.1 months of age,
showed P, Ca and Mg levels to be satisfactory and above the respective thresholds.
Leaf N levels of the control treatment were just above the threshold (1.80 %dm) in
November and levels of all the other treatments were well above threshold and
increased with increasing rates of N. In January, leaf N levels of the control and N1
treatments were below threshold (1.70 %dm). K, Ca and Mg uptake in January
were improved by applications of N (figure 1; table 2).

Potassium

Leaf K levels of the control were below the threshold level in November (0.85
%dm), but were well above the threshold for January (0.95 %dm). Leaf K levels of
treatments receiving K were increased by applications of K and above the threshold
levels for the respective months. It was therefore possible that yields would be
improved by treatments which had received K in previous crops (table2).

The uptake of Ca and Mg in November was reduced by the residual effects of
previous K application, but there were no significant effects on N and P contents.



Nitrogen x Potassium

There was apparently a significant interaction (P=0.05) between N and K on the
uptake of Ca in November. This interaction was however, vanable and not
consistent (table 3).

5.3 Growth Data

Both stalk height and stalk populations were increased by applications of N and by
previous applications of K. These improvements were however, variable and not
consistent (table 4).

5.4 Harvest Data

C General

There were no statistically significant interactions between N and K treatments with
regard to harvest results. As a result of this, yield results have been reviewed
independently.

Nitrogen

Cane yield was significantly (P = 0.01) improved by treatments of N. The highest
cane yield was obtained from the N4 treatment (200kg N/ha) (table 5).

Sucrose content was reduced by applications of N. Differences were not
statistically significant although sucrose content was reduced considerably by N
applications of 160 kg/ha and above (N3 - N5) (table5).

‘ Sucrose yield was significantly improved (P=0.01) by rates of applied N. Sucrose
yield increases did not follow cane yield increases due to the fact that sucrose
contents decreased with N applications above the level of 120 kg/ha. The highest
average yields were recorded at 200 kg N/ha although these were only 0.6 of a ton
higher than those recorded at 120 kg N/ha. Sucrose yields at 160 kg N/ha were
unusually low (figure 1, table 5).

Potassium

Cane yields were marginally (NS) increased by the residual effects of treatments
previously recetving K. Cane quality was reduced by these effects (NS). The net
effect was that sucrose yields were similar to the control treatments (table 5).



6. CONCLUSIONS

o The determination of the optimum Nitrogen treatment in this trial was complicated
by the unusually poor response to the rate of 160 kg N/ha. If this anomaly is
ignored for the purpose of drawing the response curve it can be seen that the
optimum rate of N fell between 120 and 200 kg N/ha and that there was a relatively
small increase between these two rates. Previous results have shown that the
optimum rate of N at this site varies between 160 and 200 kg N/ha. This year’s
results indicate that 160 kg N/ha would have been adequate on this site

e Results from this trial indicate that leaf threshold levels for Nitrogen may need to
be increased, particularly when sampling is carried out at between 3 and 4 months
of age.

¢ No response to high residual levels of K was obtained and yield results from this
trial confirm the current soil K threshold of 150 ppm currently recommended for
this soil. Yield results, however, suggest that the leaf K threshold for November
(0.85 %dm) may be too high under certain conditions.

o  This trial has been continued and it is now in its 12th ratoon.

DMZ/AJD/fkn
10.01.94



SOUTH AFRICAN SUGAR INDUSTRY
AGRON ’A TT

CAT,. NO.: 1392
CODE: NK7/82/Sw/SIM 'R’

TITLE: RATES OF NITROGEN AND POTASSIUM FOR RATOON CANE ON A 'R
SET SOIL

1. PARTICULARS OF PROJECT

This crop : 12th Ratoon Soil analysis: August 1993
Site . Simunye Sugar Co. pH OM% Clay %
Field 914 6.1 1.75 32
Region  : Northern Irrigated ppm(control)
(Swaziland) ,. P K Ca Mg (CatMg)K
31 200 1379 458 9
Soil Set :'L'/R’ (Lesibovu / Rondspring) '
, KDI :0.99
Design  : 6 * 3 factorial CEC : 11.6 meq/100g soil
2 replications .
. ‘ Age . 12.2 months
Variety :NCo376 ' Date : 12/08/93 - 18/08/94
Fertilizer ~ N&K P Rainfall : 232 mm
Total (kg/ha) : See treatments 20 Irrigation : 979 mm (overhead)
: Total : 1211 mm

2. OBJECTIVES
2.1 To determine the optimum levels of N and K for older ratoon cane on a deep L'/R" set soil. |

2.2 To test the availability of exchangeable potassium and to determine approximate
threshold values for this nutrient on this soil set.

3. TREATMENTS

3.1 Notes on treatmént: 1993/94

Nitrogen Potassium*
Treatment (kg/ha) Treatment (kg/ha)
NO 0 KO 0
N1 80 K1 150
N2 120 K2 300
N3 160 Applied from 1983 to 1991 and in 1993/94
- N4 200 .
NS5 240 No K was applied in 1992/93

Nitrogen (Urea, 46%N) was banded on the cane row while potassium (KCl, 50% K).
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4. FERTILIZERS AND SOIL SAMPLING

4.1 Notes on fertilizers

Phosphorus (Superphosphate, 10.5% P) at 20kg P/ha was broadcast 3 weeks after

harvest.
42 Notes on Soil Sampling
Topsoil: 40 cores were taken from each plot at a ratio of 16 on row to 24
interrow (i.e. 1:1.5) before fertilization in October
5. RESULTS
5.1 Soil Analysis
Table 1: K, Ca, and Mg status (ppm) of the topsoil - August 1993
Treatment ppm
K Ca Mg | (Ca+Mg)K
K0-0 200 1379 458 9.2
K1 -150 225 1239 350 7.1
K2 - 300 367 | 1300 | 396 4.6
LSD (0.05) | 101 | 151 | 65 -
SED + 48.1 71.3 30.7 -
Significance ok NS *x -
Mean 264 1306 401 7.0
CV% 44 6 13.4 18.8 -
5.2 Leaf Analysis
Table 2; Third leaf nutrient analysis (% dm) at various ages
N P K Ca Mg
Treatment | Nov | Dec | Jan | Nov { Dec | Jan | Nov | Dec | Jan | Nov | Dec | Jan | Nov | Dec | Jan
32m {4.1m [5.0m {3.2m [4.1m |5.0m {3.2m |4.1m {5.0m |{3.2m {4.lm |5.0m |3.2m |4.Im |[5.0m
NO-0 197 | 1.52 {1 1.94 | 025 [ 0.28 | 027 | 1.01 | 1.17 | 1.62 | 0.31 [ 0.32 | 0.30 | 0.19 | 0.16 | 0.19
N1-80 209 (167 1190402571027 [0291{1.16 (127 |155}10331035]0.2910230.231{0.19
N2 -120 2271186 1189025027 1027|112 {145{139(030(0371029(023](021]0.19
N3 -160 2261204 11930251028 1027113147 175]1033]032]0281}023]0.23]0.21
N4 - 200 228 1208 1187{025{029 1027119147 17010331034 ]02670.24]022]0.19
N5-240 [2291216[1.92[025!028 {027 |112]142]162]036]030{0.28]0.23]0.20}0.20
LSD (0.05) 0.10 1 0.12 1 0.09 | 0.02 | 0.02 | 0.02 | 0.15]0.20 | 0.32 | 0.07 | 0.08 | 0.04 | 0.08 | 0.05 | 0.04
SED £ 0.0510.06 1004 |001]0.01]001{0.07 {009 {015]0.03]|0.04]002]0041003]0.02
Significance | ** ok NS {NS |[NS |NS |[NS |* NS [NS |NS |NS |[NS |NS |NS
K0-0 2201191 | 1.88 {026 028 | 027 100 { 124 | 1.56 | 0.36 { 0.34 | 0.28 { 0.28 { 0.25 | 0.19
K1-150 217 11871193 {025[028 (028|111 | 146 | 1.61]0.30 {034 (029 (021]0.20]0.20
K2 -300 220 1189 {191 {024 1027 {028 {124 (143 |164]032032]028]019]0.17]0.19
LSD (0.05) 0.07 10.09 | 006|001 ]001]002]011](0.14(023]005](005]003]0.05]004]0.03
SED + 0.03 | 0.04 | 0.03 | 0.01 | 0.01 | 0.01 | 0.05 | 0.07 [ 0.11 | 0.02 | 0.03 | 0.01 | 0.03 | 0.02 | 0.01
Significance | NS | NS [ NS | NS |[NS | NS | ** h NS | NS |NS |[NS |* ** | NS
Interact. N*K | NS [ NS | NS | * NS |INS |NS |NS [NS |[NS |* {NS |NS | NS |NS
Mean 219 [ 1.89 | 1.91 [0.25 | 028 {027 | 1.12 | 1.38 { 1.60 | 0.33 | 0.33 [ 0.28 | 0.23 [ 0.21 | 0.19
CV% 37 {54 [36 |65 {58 [71 109117 164162194 |13.1]273]236]15.1




5.3 Growth Data

5.4

Table 3: Growth measurements at various ages
Stalk height (cm to TVD) | Stalk population (*1000/ha)
Treatment Jan Feb Mar Jan Feb Mar
(53m) |(6.5m) [(74m) {(53m) [(6.5m) |(74m
112 160 194 332 139 134
N1 - 80 143 194 222 323 142 139
N2 -120 146 195 222 317 154 143
N3-160. . 151 208 240 340 152 141
N4 - 200 151 208 241 325 152 143
NS5 =240 - 160 204 - 246 317 153 143
139 190 224 | 324 149 143
K1-150 145 197 232 323 148 140
K2 -300 147 197 226 330 149 138
144 195 227 326 149 140
Lodging
Table 4: Lodging scores in May at 9.6 months of age
Treatment Lodging Score*

NO -0 -2

N1 - 80 4

N2 -120 4

N3 - 160 7

N4 - 200 8

NS5 - 240 5

Mean 5

* On a scale of 1 - 9, where 9 represents complete lodging

5.5 Harvest Data

Cane vield, sucrose % cane and sucrose vield

Table 5:

Treatment TCane/ha | Suc % Cane | TSuc/ha
NO-0 84 15.97 133
N1 - 80 118 15.01 17.5
N2 -120 127 15.22 19.2
N3 -160 129 14.46 18.4
N4 - 200 145 13.76 19.9
NS5 -240 142 13.56 19.2

LSD (0.05 19 1.29 3.0
SE Diff = 9.1 0.61 1.4
Significance ¥ *x **

K0-0 119 14.81 17.4
K1-150 130 14.29 18.3
K2 -300 123 14.88 18.2

LSD K (0.05) 14 091 2.1

SE Diff 6.4 0.43 1.0

Significance NS NS NS
Interaction N*K NS NS NS
Mean 124 14.66 17.9
CV% 12. 72 13.6
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Figure 1. N rates vs. Sucrose yield
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COMMENTS

6.1

6.2

Soil Analysis

Soil K levels of the control as well as those of treatments receiving K, were well
above the current FAS threshold of 150 ppm (soil = 30 - 40% clay) before
fertilization. No responses to applications of potassium were therefore expected.
Ca and Mg levels were low and it was not expected that K uptake would be limited
(table 1).

Leaf Analysis

Nitrogen

Third leaf nutrient analysis showed that levels of ’P, K, Ca and Mg were
satisfactory and above their respective thresholds from November to January
(table2).

Leaf N levels were generally above the FAS threshold (1.8 % dm in November and
December and 1.7 % dm in January) in all treatments, except in the control and N1
treatments (80kg N/ha) in December. Leaf N levels were improved by applications
of N in November and December and increases in leaf N levels generally
corresponded with the amounts applied in these months. This was however, not the
case in January at 5 months of age.

Potassium

Leaf K levels of the control were above the current FAS threshold of 0.85% dm in
November and 0.95% dm in December and January and no responses to K
applications were expected. Leaf K levels were generally improved by applications
of K in all months sampled (table 2).

Applications of K had no significant effect on the uptake of either N, P or Ca.



6.3

6.4

Growth Data

Stalk heights were considerably increased by applications of N in the early stages
of growth at 5.3 and 6.5 of age while stalk populations were noticeably improved
at 6.5 months (table 3).

Neither stalk height nor stalk populations were affected by applications of K in this
trial.

Harvest Data

General

There were no statistically significant interactions between N and K treatments and
yield results can be reviewed independently.

Nitrogen

Both cane and sucrose yields were significantly improved, (P = 0.01) while cane
quality was significantly reduced (P = 0.01) by applications of N (table 5). The
highest sucrose yields were obtained from treatments N2 (120 kg N/ha), N4
(200kg N/ha) and N5 (240 kg N/ha) and no statistically significant differences were
observed between these treatments (table 5 and figure 1).

Potassium .

Cane and sucrose yields were marginally improved by applications of K although
no statistically significant differences were observed. The effect of K on cane
quality was variable and not statistically significant (table 5). The best cane and
sucrose yields were observed in treatment K1 (150kg K/ha).

7.  CONCLUSIONS

Cane and sucrose yields were significantly increased by applications of N in this
trial and the best yields were obtained from the 120kg N/ha, 200kg N/ha and 240
kg N/ha treatments. The fact that some of the best yields were obtained from the
120 kg N/ha treatment (N2) indicates that the current recommendation for this soil
(140 - 160 kg N/ha) might be too high.

Results from this trial indicate that current leaf threshold levels for Nitrogen
may be too low.

Leaf and soil K levels were high in this trial and yield responses to K applications
were neither expected nor obtained. ThlS supports the current FAS soil and leaf K
threshold levels.

This trial has been continued to further observe the N requlrements for older
ratoons and it is now in its 13th ratoon.

DMZ/ATD/ppd

17.01.95
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SOUTH AFRICAN SUGAR INDUSTRY
AGRONOMIST'S ASSOCIATION.
EXPERIMENT RESULT 1995

CODE: NK7/82/Sw/Sim 'R’

CAT : 1392 :
TITLE: RATES OF NITROGEN AND POTASSIUM FOR RATOON CANE ON
A'R' SET SOIL

1. PARTICULARS OF PROJECT

This crop - 13th Ratoon Soil Analysis: September 1994
Site : Simunye Sugar Co. pH OM% Clay % )
Field 914 5.91 1.75 32
Region : Northern Irrigated ppm(control)
(Swaziland) P K Ca Mg (Ca+tMg)K
‘ 30 197 1354 447 9
Soil Set . 'L'/R (Lesibovu /Rondspring)
KDI :0.99
Design .6 * 3 factorial CEC : 11.6 meq/100g soil
2 replications
Age . 11.8 months
Variety :NCo376 Date . 18/8/94 - 10/8/95
Fertilizer _N&K . P Rainfall : 435mm
Total (kg/ha) : See treatments 20 Irrigation : 768 mm (overhead)
Total : 1203 mm

2. OBJECTIVES
2.1 To determine optimum levels of N & K for older ratoon cane on a deep 'L'/R" set soil.

2.2° To test the availability of exchangeable potassium and to determine approximate
‘ threshold values for this nutrient on this soil set.

3. TREATMENTS

3.1 " Notes on treatment;

- Nitrogen Potassium*
Treatment (kg/ha) Treatment l (kg/ha)

NO Nil KO Nil

NI 80 K1 150

N2 120 K2 300

N3 160 Applied from 1983 to 1991 and in 1994/95
N4 200

NS - 240 *No K was applied in 1992/93 and 1993/94

Nitrogen (Urea, 46%N) was banded on the cane row while potassium (KCl, 50% K) was
broadcast 3 weeks after harvest.



FERTILIZER AND SOIL SAMPLING

4.1

Notes on Fertilizers

Phosphorus (Super phosphate, 10.5%) at the rate of 20kg P/ha was broadcast on

the cane row 3 weeks after harvest.

4.2 Notes on Soil Sampling

Topsoil: 40 cores were taken from each plot before fertilization at a ratio of 16
on row to 24 interrow (i.e. 1 : 1.5)

RESULTS
5.1

Soil Analysis

Table 1: P, K, Ca and Mg status (ppm) of the topsoil - September 1994

Treatment ppm v
P K Ca | Mg [ (CatMg)/K

KO0 30 197 | 1354 | 447 9.1

Kl 27 | 320 | 1247 | 423 5.2

K2 26 | 474 | 1139 | 411 33
LSD (0.05) 6 70 148 | 41 1.2
SED + 27 | 3301 700 | 194 0.6
Significance NS ** * NS i
Mean 28 | 331 | 1247 | 427 59
CV% 242 | 245 | 138 | 11.1 22.7

52 LeaﬂAnalysis

Table 2: l“ hird leaf nutrient analysis (%dm) in November, December and January

N P K
Treatment | Nov. | Dec. | Jan. | Nov. | Dec. | Jan. | Nov. | Dec. | Jan.
(2.9m){ 3.8m) [(5.0m){(2.9m){ 3.8m) | (5.0m)|(2.9m){ 3.8m) {(5.0m)
NO 206 { 1.73 { 132 ({031 { 020 { 020 | 1.13 | 143 | 1.15
Nl 231 1193 11551028 018021 ] 1221 144 ] 122
N2 2301200} 163|027 | 018 | 021 | 1.17 | 146 | 1.32
N3 250 1 198 1 1751029 { 0.18 |1 022 | 1.17 | 1.32 | 1.18
N4 231 1199|1170 | 026 | 0.18 | 022 | L.16 | 139 | 141
NS5! 244 120011771027 | 0.18 [ 022 |1 123 | 133 | 1.32
LSD (0.05) 0131012 {012 { 002 {002 | 002 ] 0.10 | 0.20 | 0.15
SED + 0.06 | 0.05 } 0.05 | 0.01 ] 0.01 [ 0.01 { 0.05 } 0.09 | 0.07
Significance ** ** ** * NS | NS | NS | NS *
Ko 233 1192 1 158 {029 | 018 | 022 | 104 | 126 | 1.16
K1 232 (19111591027 | 018 [ 021 | 1.22 { 140 | 1.23
K2 231 [ 198 {1 168 [ 028 | 0.19 [ 021 | 1.28 | 1.52 | 1.40
LSD (0.05) 009 | 008 { 0.08 | 0.02 { 0.01 ; 001 ] 0.07 | 0.14 | 0.11
SED + 0.04 | 004 | 0.04 | 0.01 | 0.01 { 0.01 [ 0.03 | 0.07 | 0.05
Significance NS | NS * NS | NS | NS b ** **
Interact. N*K | NS | NS | NS | NS | NS | NS [ NS | NS [ NS
Mean 2321194 1162 | 028 | 0.18 1 021 | 1.18 | 1.39 { 1.27
CV% 46 | 48 | 60 | 74 88 | 68 | 73 | 11.5{ 101

@
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5.3 Growth Data

Table 3: Growth measurements in January and March and lodging in May
Stalk height (cm to TVD){Stalk population (*1000/ha) | Lodging*
Treatment Jan, Mar. Jan. Mar. May
(4.8m) (6.6m) (4.8m) (6.6m) (10 m)
NO 97 175 166 144 2
N1 105 198 170 162 4
N2 115 202 160 154 5
N3 109 215 180 160 5
N4 114 225 172 162 7
NS5 108 212 159 155 5
KO 104 203 167 154
K1 113 215 173 156
K2 106 195 163 158
Mean 108 204 168 156 S

* On a scale of 1 - 9, where 9 represents complete lodging

5.4 Harvest Data

Table 4: Cane yield , sucrose % cane and sucrose vield

Treatment Tcane/ha | Suc. % cane | Tsuc/ha
NO 96 15.94 15.3
N1 130 14.65 189
N2 123 14.82 18.2
N3 122 14.32 174
N4 132 14.45 19.0
N5 119 14.04 16.7
LSD (0.05) 25 0.70 3.5
SED + 11.8 0.33 1.7
Significance NS ** NS
KO 122 14.86 18.0
K1 121 14.85 17.9
K2 117 14.40 16.8
LSD (0.05) 18 0.49 2.5
SED + 8.3 0.23 1.2
Significance NS NS NS
Interact. N*K NS NS NS
Mean 120 14.70 17.6
CV% 17.0 39 16.4
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Figure 1. Leaf N levels at different months vs. Sucrose yield
6. COMMENTI‘S

6.1 Sail AnalySI

Solelevels of the control were above the threshold of 175 ppm (clay = 30 - 40%,
wmter cut cane) and no responses to rates of K were expected (table 1 ).
Treat:ments of applied K significantly improved (P = 0.01) soil K levels and
differences between treatments corresponded with the amounts applied in the
previous crop.

6.2 Leaf Analysis
Gene[;ral

Thirdi leaf nutrient analysis in November, December and January, showed that leaf
levels of Ca and Mg were above their respective threshold values, while leaf P
levels were generally deficient in December (table 2, appendix 1).

Nitrogi en

Third leaf N levels of all treatments were above the threshold value of 1.8 %dm in
November. However, leaf N levels of the control were lower than threshold values
in De!cember (1.8 %dm) and January (1.7 %dm). Leaf N levels of treatments N1
and N2 were also below the threshold value in this month. Treatments of N
significantly (P=0.01) improved leaf N levels throughout the sampling period. The
fact that high leaf N levels were associated with relatively low cane and sucrose
yields (treatments N3 & NS) indicates that the threshold value might be too low.
This matter would need to be investigated (table 2, figure 1).

N apphcatlons significantly reduced the uptake of P in November (P 0.05). The
uptakp of K was significantly improved by N rates in January (P= 0.05) including
the uptake of Mg in November (P= 0.05) and January (P=0.01).
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6.3

6.4

6.5

Potassium

Leaf K levels of all treatments were above the threshold values of 0.90, 1.00 and
1.05% dm for November, December and January respectively. Responses to rates
of applied K were therefore not expected. Leaf K levels of treatments receiving K
were very high and reflected the cumulative effect of a high soil K status and rates
of K that were applied (table 2).

N uptake was significantly improved by the K2 treatment in January (P = 0.05),
while the uptake of Mg was significantly reduced by K treatments in November
(P=0.01) and December (P = 0.05).

Growth Data

Stalk heights were improved by applications of N and K in March (P = 0.05).

Treatments of applied N and K had no statistically significant effect on stalk
populations and no consistent trend was observed (table 3).

Lodging

The highest lodging score (May) was recorded in the 200 kg N/ha treatment while
lodging in the other treatments was less severe (table 3).

Harvest Data

There were no statistically significant interactions between N and K treatments and
yield results can be reviewed independently (table 4).

Nitrogen

- Cane and sucrose yields were improved (NS) by applications of N but variability

was high and increases did not quite correspond with the rates that were applied

(table 4).

Sucrose % cane was significantly reduced by rates of applied N (P = 0.01) and was
lowest at the highest rate of 240kg N/ha. Sucrose yields were increased by
applications of N but responses were variable. Maximum yield was obtained with
200 kg N/ha but this was not significantly higher than where 120 kg N/ha had been
applied.

Potassium
As a result of high soil K levels before fertilization, rates of Potassium had no

apparent effect on either cane yield, sucrose % cane or sucrose yield in this trial
and the best yields were observed in the control treatment in all cases (table 4).



7. CONCLUSIONS

Both: cane and sucrose yields were improved by rates of applied N but increases
were inconsistent and did not correspond with the rates that were applied.

Sucrose yields at 120kg N/ha were very close to those at 200kg N/ha, indicating that
the present recommendations for this soil (160kg N/ha) could be too high.

Current leaf N thresholds might be too low and should be investigated.

Soil and leaf K levels of the control were high and yield response were neither
expected nor obtained.

This trial has been continued as an N trial only to further monitor the responses of
older ratoons to N application and corrective applications of K have been done to
equalize soil K levels. The trial is now in its 14th ratoon.

DMZ/AJD/ppd

04/10/95



-,
a3

Appendix 1: Leaf Ca and Mg levels at different months
Ca (%dm Mg (%dm)
Treatment Nov. | Dec. Jan. | Nov. | Dec. Jan,
(29m) | 3.8m) | (5.0m) | (2.9m) | 3.8m) | (5.0m)
NO 031 § 024 | 020 | 020 } 0.17 | 0.16
N1 035 | 030 | 021 025 | 0.19 | 0.16
N2 0.33 0.30 0.20 0.25 0.20 0.17
N3 039 | 030 | 024 | 028 | 022 | 0.22
N4 032 | 030 | 020 } 024y 021 | 0.18
NS 036 | 030 | 020 { 025 | 021 | 0.18
LSD (0.05) 008 | 007 | 004 | 004 | 004 | 0.03
SED + 004 | 003 | 002 | 002 | 0.02 | 0.01
Significance NS NS NS * NS **
KO 036 | 031 | 020 | 027 | 022 | 0.18
K1 035 | 029 § 022 | 025 | 0.19 | 0.18
K2 032 | 028 | 0.21 022 | 0.19 | 0.18
LSD (0.05) 005 | 005 ] 003 | 003 | 003 | 0.02
SED + 0.03 | 0.02 | 0.01 0.01 0.01 | 001
Significance NS NS NS ** * NS
Interact. N*K NS NS NS NS NS NS
Mean 034 | 029 | 021 024 | 0.20 | 0.18
CV% 18.5 18.1 12.4 126 | 189 | 12.1
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