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Abstract

South African sugarcane varieties N23 and N25 were compared

against industry standards NCo376 and N19 on soils with low

yield potential in four replicated, irrigated trials comprising a

total of 17 crops, harvested either early, mid or late in the milling

season. Chemical ripeners ethephon (2-chloroethane-

phosphonic acid) and Fusilade Super (fluazifop-p-butyl) were

applied either alone or as a combination treatment in two early

season experiments, while Fusilade Super, ethephon or Kadostim

was applied in one mid season experiment when conditions al-

lowed.

These varieties tended not to respond strongly to chemical

ripeners when grown on poor soils.  This was probably because

of poor growing conditions when ripeners were applied and

variable soil conditions across the trial sites.  The mean sucrose

yield of N25 was consistently higher than that of varieties N23

and NCo376 in early, mid and late season experiments, indicat-

ing that N25 is better suited to poor soil conditions than the

current industry standards. Variety N19 also yielded more su-

crose per hectare than N23 and NCo376 in early and mid season

experiments. The potential of variety N23 may be restricted to

more productive soils, where it responds well to chemical

ripeners.
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Introduction

Since the late 1980s, a major function of the Extension Services

of the Swaziland Sugar Association has been to import newly

released smut-tolerant sugarcane varieties from the South Afri-

can Sugar Association Experiment Station (SASEX) and to

evaluate their performance in the Swaziland lowveld.  In an on-

going programme, the varieties are planted in a series of repli-

cated field trials, representing potential combinations of soil

type and season of harvest as fully as possible. In all of these

variety trials, NCo376 treated with chemical ripeners is included

as a standard against which newer varieties must compare fa-

vourably and consistently if they are to be recommended to the

industry.

Rostron et al. (1999) reported results of four of these trials on

good to moderate soils in the Swaziland lowveld, harvested in

the early part of the milling season (June/July).  They concluded

that the relatively low sucrose, high cane yielding varieties N23

and N25 compared most favourably with chemically ripened

NCo376 under these conditions, especially when they were also

chemically ripened.  This paper reports the results of four repli-

cated trials from the same on-going programme, comprising three

plant and up to five ratoon crops, located on soils with low yield
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potential and harvested either early, mid or late in the milling

season.

Procedure

Four replicated field trials (experiments 1 to 4) were established

on sites representing soils of low yield potential between 1992

and 1998. The soils were characterised by poor drainage and

weakly structured topsoil.   N23 was planted once on a C set soil

(experiment 1, Canterbury or Bonheim form) and once on a Z set

soil (experiment 2, Zwide or Katspruit form) (after Nixon et al,

1986).  N25 was planted in two trials on Z set soils (experiments

2 and 3) and once on a C set soil (experiment 4).  Experiments

were harvested at approximately 12 months of age over a period

of two to six years.  Gross plot size ranged from 162  to 114 m2

and net plot size from 96 to 51 m2. All crops were fully irrigated.

Experiments 2 and 3 were furrow irrigated, while experiments 1

and 4 were sprinkler irrigated.   Harvest dates, soil types and

varieties tested in each experiment are given in Table 1.

Variety NCo376 was the standard in all four experiments, while

N19 was included in experiments 1 and 3 because of its popular-

ity on poor soils harvested early to mid season (Ndlovu, 2001).

Results from varieties N22, N24, N28 and N30 have been ex-

cluded. Varieties N22 and N24 have not performed well in

Swaziland (Rostron et al., 1999) while there are only limited data

from varieties N28 and N30.

Details of ripener treatments in all trials are shown in Table 2.

One crop in experiment 1 was not treated because the cane was

not growing vigorously at the scheduled time of application.

The co-operators accidentally over-sprayed another crop in ex-

periment 2 with ethephon, and the results have been excluded.

The mid and late season experiments were designed to accom-

modate two ripener treatments, usually comprising Fusilade

Super at two different rates, and an untreated control.  However,

crop conditions were rarely suitable for ripener application and

only two out of eight mid and late season trial crops were chemi-

cally ripened for experimental purposes.  One crop in experiment

3 was ripened with either ethephon or Kadostim, an untested

chemical growth regulator. A second crop was accidentally over-

sprayed with ethephon by the co-operators.

Procedures for fertiliser and chemical ripener application, su-

crose sampling, harvesting and yield measurements are de-

scribed in Rostron et al. (1999).

Results And Discussion

Early season experiments

Sucrose sampling before ripener application revealed a bias in

stalk fresh weight towards the untreated control plots in both
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experiments, reflecting poor soil uniformity across the trial sites.

This affected the results of both experiments, leading to large

variability in cane and sucrose yields in some crops and mak-

ing comparisons between ripened or unripened varieties unre-

liable (Table 3).

Chemical ripeners significantly increased mean sucrose per cent

cane (fresh weight) in four out of four crops in experiment 1

(Table 3).  These increases were associated with improvements

in sucrose per cent dry matter in all three varieties, indicating

that there was a true ripening effect (Table 4).  However, the

interaction between ripeners and varieties was rarely statisti-

cally significant, either in terms of sucrose per cent cane (fresh

weight) or sucrose per cent dry matter.

The effect of chemical ripeners on cane yield was exaggerated

by the variable soil conditions across the trial site and was

inconsistent with previous results (Rostron, 1985; Rostron, 1996;

Rostron et al., 1999).  This effect negated any clear benefit of

ripeners in terms of sucrose yield.

Cane yields were inconsistent with ripener treatments in ex-

periment 2, reflecting the poor uniformity of the trial site (Table

3).  Juice purity was generally too high to expect a strong re-

sponse to either ethephon or Fusilade Super (Table 5) (after

Rostron, 1975) and increases in cane quality were small (Tables

3 and 4).  Once again the effect of soil variation negated any

ripener benefits in terms of sucrose yield.

Varieties N19 and N25 produced higher mean sucrose yields

than NCo376 and N23 in these early season experiments, al-

though varietal differences in sucrose yield were statistically

significant in only four out of nine crops overall.  The differ-

ences were due to superior mean cane yields in N25 and supe-

rior cane quality in N19.  The yield performance of varieties

NCo376 and N23 was generally similar, supporting the results

of experiments on more productive soils (Rostron et al., 1999).

Variations in stalk fresh weight, cane yield and response to

ripeners may have been caused by moisture stress or water

logging in areas of both trials, especially when ripener treat-

ments were applied.  This is probably a fair reflection of com-

mercial field conditions on C and Z set soils where yield potential

is limited by poor and irregular drainage or infiltration across

the field (Nixon et al., 1986).  Mean results suggest that varie-

ties N19 and N25 are better suited to these conditions than

NCo376, each yielding an average of  7 % more sucrose in early

season experiments (Table 6). Varieties N23 and NCo376 are

more appropriate for conditions where the response to chemi-

cal ripeners is more consistent and reliable (Rostron et al., 1999).

Mid and late season experiments

Chemical ripeners were not applied or were ineffective in mid

and late season experiments because of the advanced maturity

of the crop when treatments were scheduled (Table 6).  How-

ever, ethephon significantly reduced sucrose per cent cane

(fresh weight) in N25 in the second ratoon of experiment 3.

Cane and sucrose yield results were highly variable in the plant

crop of experiment 3, when the coefficients of variation (CV)

exceeded 19% (Table 3).  Results of other crops in experiments

3 and 4 were generally more uniform than those of the early

season experiments.  They indicated that N25 is better suited to

mid and late season harvest on poor soils than either N19 or

NCo376, yielding an average of 20 % more sucrose than NCo376

and 10 % more sucrose than N19 (Table 6).  The high sucrose

yield of N25 was associated with a high cane yield and rela-

tively low cane quality in experiment 3, confirming results from

better soils (Rostron et al., 1999).

The unripened sucrose yield of N25 was almost 4 ts/ha/annum

higher than that of NCo376 averaged over both crops of experi-

ment 4.  The difference was due to superior cane yields and

cane quality in N25 (Table 3), and is notably greater than that

reported by Rostron et al. (1999) in an early season cycle on

Table 1. Details of soil type, varieties and harvesting dates for each experiment.

Mean age at

Plant crop 1R 2R 3R 4R 5R  harvest (m)

NCo376

N19

N22

N23

NCo376

N23

N25

NCo376

N19

N24

N25

NCo376

N25

N28

N30

Ca
1

Zd
2

- -- -

31-Aug-99 12-Sep-00 12.1

04-Oct-99 30-Nov-00 13.3

30-Aug-95 28-Sep-96 28-Oct-97 24-Sep-98

22-Jun-99 22-Jun-00 - 12.5Zd
2 28-May-96 12-Jul-97 03-Jul-98

1

2

3

4

Harvest date
Experiment Soil type Varieties

Ca
1 28-Jul-93 14-Jun-94 11.515-Jun-95 19-Jun-96 26-Jun-97 -

Ca1 = Canterbury series, Zd2 = Zwide series
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more productive soils.  Experiment 4 will be continued to

extend the comparison between varieties N25 and NCo376 over

more ratoons.

Conclusions

l Cane and sucrose yield results of the two early season ex-

periments were highly variable because soil conditions at

the trial sites were not uniform. This made comparisons

between unripened or ripened varieties unreliable, indicat-

ing that the standard experimental design did not adequately

account for the variation inherent in these soils.

l Varieties N19 and N25 produced higher mean sucrose yields

than NCo376 and N23 in two chemically ripened early sea-

son experiments.  This was due to superior cane yields in

N25 and superior cane quality in N19, although differences

were rarely statistically significant.

l The mean cane quality of varieties was improved by treat-

ment with ethephon and Fusilade Super in early season ex-

periments, depending on the maturity of the crop.  However,

the interaction between ripeners and varieties was rarely

statistically significant in terms of sucrose per cent cane

(fresh weight) or sucrose per cent dry matter.  Ripening ben-

efits were nullified in terms of sucrose yield because of vari-

able soil effects on cane yield in both experiments.

l Chemical ripeners were not applied or were ineffective in

mid and late season experiments because of the advanced

maturity of the crop when treatments were scheduled.

l Variety N25 produced more sucrose per hectare than variety

NCo376 in mid and late season experiments.  This was due

Table 2. Details of chemical ripener treatments for each experiment.

E = ethephon, applied as Ethrel (480g ai/l) 10 to 26 weeks before harvest

F = Fusilade Super (125g ai/l) applied 6 to 11 weeks before harvest K = Kadostim applied 26 weeks before harvest

* trial over-sprayed with Ethrel by co-operators

Chemical ripener treatments E x p e r i-

m e n t Plant crop 1R 2R 3R 4R 5R 

Ripeners Control Control Control Control 

not applied E 1.5 l/ha + F 0.3 l/ha E 1.5 l/ha + F 0.3 l/ha E 1.5 l/ha + F 0.3 l/ha E 1.5 l/ha + F 0.3 l/ha 

(unsuitable E 1.3 l/ha + F 0.45 l/ha E 1.3 l/ha + F 0.45 l/ha E 1.5 l/ha + F 0.45 l/ha E 1.5 l/ha + F 0.45 l/ha 
1

crop condition)     

-

E 1.5 l/ha * Control Control Control Control 

E 1.5 l/ha + F 0.3 l/ha  * E 1.5 l/ha E 1.5 l/ha E 1.5 l/ha E 1.5 l/ha 

E 1.5 l/ha + F 0.45 l/ha  * F 0.45 l/ha F 0.45 l/ha F 0.45 l/ha F 0.45 l/ha 
2

E 1.5 l/ha + F 0.6 l/ha  * E 1.5 l/ha + F 0.45 l/ha E 1.5 l/ha + F 0.45 l/ha E 1.5 l/ha + F 0.45 l/ha E 1.5 l/ha + F 0.45 l/ha 

-

Ripeners Ripeners Control Control E 1.35 l/ha * Ripeners 

not applied not applied E 1.5 l/ha F 0.3 l/ha E 1.35 l/ha * not applied 

(unsuitable (unsuitable K 1.0 l/ha F 0.45 l/ha E 1.35 l/ha * (unsuitable 
3

crop condition) crop condition)    crop condition) 

Ripeners Ripeners 

not applied not applied 

(unsuitable (unsuitable 
4

crop condition) crop condition) 

- - - - 

to superior cane yields in the mid season experiment and

superior cane yields and quality in the late season experi-

ment.  Variety N25 also out-yielded N19 in the mid season

trial due to superior cane yields and despite inferior quality.

l The yield performance of varieties N19 and N25 is possibly

less dependent on a strong response to chemical ripeners

than that of NCo376 and N23, making them more suitable for

adverse growing conditions.

REFERENCES

Ndlovu, JD (2001).  A review of commercial varietal performance on

different soils at Mhlume in Swaziland. Mhlume Sugar Company (Un-

published data).

Nixon, DJ, Workman, M, and Glendinning, PJ (1986).  Soil and land

classification in Swaziland. Proc S Afr Sug Technol Ass 60: 216–222.

Rostron, H (1975).  An assessment of chemical ripening of sugarcane in

South Africa and Swaziland. Proc S Afr Sug Technol Ass 49:160-163.

Rostron, H (1985).  The chemical ripening of sugarcane with Fusilade

Super.  Proc S Afr Sug Technol Ass 59:165-175.

Rostron, H (1996). Chemical ripening of sugarcane in Swaziland.  In:

Wilson, JR, Hogarth, DM, Campbell, JA and Garside, AL (Eds),

Sugarcane: Research Towards Efficient and Sustainable Produc-

tion.  CSIRO, Division of Tropical Crops and Pastures, Brisbane,

Australia, pp 172-175.

Rostron, H, Butler, DWF and Zwane, DM (1999). The performance of

recently released South African sugarcane varieties in Swaziland. Proc

S Afr Sug Technol Ass 73: 147-156.

Page 167



Proc S Afr Sug Technol Ass (2001) 75

T
a

b
le

 3
. 

A
v

e
ra

g
e

 h
a

rv
e

s
t 

re
s

u
lt

s
 f

o
r 

a
ll

 c
ro

p
s

 o
f 

e
a

c
h

 e
x

p
e

ri
m

e
n

t 
(a

n
n

u
a

li
s

e
d

).

S
ig

n
if

ic
an

ce
 i

n
d
ic

at
es

 t
h
e 

n
u
m

b
er

 o
f 

cr
o
p
s 

in
 w

h
ic

h
 d

if
fe

re
n
ce

s 
w

er
e 

st
at

is
ti

ca
ll

y
 s

ig
n
if

ic
an

t 
(P

=
0
.0

5
)

C
V

%
 (

ra
n
g
e)

 i
n
d
ic

at
es

 t
h
e 

ra
n
g
e 

o
f 

C
V

%
 a

m
o
n
g
 c

ro
p
s

Page 168



Proc S Afr Sug Technol Ass (2001) 75

T
a

b
le

 4
. 

A
v

e
ra

g
e

 s
u

c
ro

s
e

 s
a

m
p

li
n

g
 r

e
s

u
lt

s
 f

o
r 

a
ll

 c
ro

p
s

 o
f 

e
a

c
h

 e
x

p
e

ri
m

e
n

t 
a

t 
h

a
rv

e
s

t.

Page 169



Proc S Afr Sug Technol Ass (2001) 75

Treatment Purity (%) Treatment Purity (%) Treatment Purity (%) Treatment Purity (%)

E (11) 76.0 E (12) 78.0 E (13) 72.2 E (15) 76.5

F   (8) 77.3 F   (7) 81.7 F   (9) 83.0 F (10) 84.9

E (18) 81.7 E (15) 77.8 E (16) 72.2 E (15) 77.3

F (11) 87.4 F (10) 81.0 F (11) 78.8 F (10) 83.1

E (26)

K (26)

4R2R 3R

F   (5) 90.780.7

1R

1

2

3

Experiment

E = ethephon (weeks before harvest)

F = Fusilade Super (weeks before harvest)

K = Kadostim (weeks before harvest)

(a) Early season experiments

N19 N23 N25 NCo376 N23 N25

1 107 102 93 96

2 98 107

mean 107 100 107 93 96

(b) Mid and late season experiments

N19 N23 N25 NCo376 N23 N25

3 106 116 94 110

4 124

mean 106 120 94 110

% NCo376 % N19

Experiment

Experiment

% NCo376 % N19

Table 5. Mean juice purity at the time of ripener application (weeks before harvest in brackets).

Table 6. Mean annualised sucrose yield of varieties as a percentage of NCo376 and N19.
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