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Abstract

Imported South African varieties N22, N23, N24 and N25
were compared with the industry standard, NCo376, on
medium to high yield potential soils in four replicated, irri-
gated trials comprising a total of 19 crops harvested early in
the milling scason. Chemical ripeners ethephon (2-
chloroethane-phosphonic acid) and Fusilade Super (fluazi-
fop-p-butyl) were applied either alone, or as a combination
treatment in all experiments.

The results confirmed that varieties N22, N23, N24 and N25
were less susceptible to smut than NCo376 and that N23,
N24 and N25 produced more sucrose per hectare than
NCo0376 when they were not chemically ripened. N23 flow-
ered more than the other varieties and this may restrict its
yield if it is harvested latc in the milling season. When
ripened, the sucrose content of varieties NCo376 and N23
increased more than that of the other varieties on both a fresh
and dry weight basis, resulting in higher sucrose yields per
hectare than varieties N22 and N24. Variety N25, which did
not respond as well as NCo376 to ripcning, produced simi-
lar sucrose yields, mainly because of higher but more vari-
able canc yiclds. There was an indication that ripcning
reduced the sucrose yield of N24 in some crops. The results
suggest that in irrigated areas where chemical ripening is a
standard practice, high population varietics with a relatively
low sucrose contcnt are more productive than those with
lower yields of high quality sugarcane.

Introduction

Variety NCo0376, which is highly susceptible to sugarcane
smut discase, Ustilugo scitaminea Sydow, constituted over
80% of the arca of sugarcanc in Swaziland in 1984, when it
was estimated that 4,4% of all sugarcane stools were infect-
ed with smut diseasc (Pcarse, 1989). Smut resistant varieties
NI4 and N19 were introduced from the South African Sugar
Association Experiment Station (SASEX) in 1981 and 1985
respectively, in order to reduce the arca under NCo376. N14
in particular was adopted rapidly in those areas of the indus-
try most affected by smut. In 1990, NC0376 comprised 52%
ol the area under cane, N 14 31% and N19 8% (Anon, [991).
However, following the introduction of rigorous smut con-
trol measures in Swaziland and the widespread use of chem-
ical ripeners, to which NCo376 is particularly responsive,
the area planted to NCo0376 had increased to 61% in 1997,
Over the same period, conlidence in N14 waned, reflecting
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the variety’s poor performance carly in the season and on the
shallow soils that comprise approximately 60% of the indus-
try. Ni4 was also lound to ratoon poorly, possibly because of
its high susceptibility to ratoon stunting disecasc (RSD).
Consequently, the arca planted to N4 has declined to 18%
of the industry, whereas the area planted to NI9 has
rcmained at about 12% (Anon, 1998).

The reliance ol the industry on NCo0376 is a causc for con-
cern. All ncw varteties released by SASEX for irrigated
areas arc imported into Swaziland by agreement and tested
under a wide range of local conditions. The objective is o
find smut-resistant varieties that are hardy, ratoon as well as
does NCo376 and produce sucrose yields equal to, or better
than, chemically ripencd NCo0376. New varicties are tested
in experiments on a wide range of soils and harvested either
early or late in the milling scason. At present there are only
limited data for late season cxpcriments and experiments on
poor soils have produced variable results, with no varicty
consistently out-performing ripened NCo376. Further exper-
iments are needed belore reliable conclusions can be drawn
about the performance of varictics under these conditions.
This paper rcports the results of four replicated trials com-
prising four plant and |5 ratoon crops harvested early in the
milling season.

Procedure

The trials were established on sites representing soils of
medium and high yield potential and harvested at approxi-
mately 12 months of age between May and July over a peri-
od of five years. All trials were randomised blocks, with split
plots replicated five times. Gross plot size ranged from 76,5
to 135 m* and net plot size {rom 39 to 72 m?. Harvest dates,
soil types and the varieties tested in cach trial arec given in
Table 1. The soils wcre well-structured, medium to heavy
textured and free draining. Each variety was planted once on
a deep R set soil (Rondspring or Shortlands form) and once
on a shallow (0-35 cm) S set soil (Somerling or Glenrosa
form) (after Nixon et al., 1986).

Threc varieties and three ripener trcatments plus an untreat-
ed control were compared in each trial. Varieties N22, N23,
N24 and N25 were each planted in two trials and NCo0376
was the standard in all trials. Ripener trcatments were either
ethephon (2-chlorocthane-phosphonic acid, 480 g ai/L),
applicd as Ethrel at 1,5 L/ha (720 g ai/ha), Fusilade Super
(fluazifop-p-butyl, 125 g ai/L), applied at 0,45 L/ha (56 ¢
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Table 1. Soil types, varieties and harvest dates of trials.

. Soil . Cro
Mal | gy | Varieties —pp 1R R 3R 4R
N23
1 R* [N24 11-Jul-84 | 27-dun-95| 27-Jun-96| 3-Jul-97 |22-Jun-98
NCo376
N22
2 R* |N25 18-Jul-94 | 4-Jul-95 | 3-Jul-96 | 31-Jul-97 | 28-Jul-98
NCo376
N22
3 SA IN23 26-Jul-94 | 12-Jul-95 | 9-Jul-96 | 10-Jul-97 | 8-Jul-98
NCo376
N24
4 SN [N25 13-Jul-95 | 16-Jul-96 | 22-Jul-97 | 20-Jul-98 -
NCo376
R* = Rondspring series, S/ = Somerling series
ai/ha), or a combination trcatment of Ethrel at 1,5 L/ha fol- Results

lowed about four weeks later by Fusilade Super at 0,45 L/ha
(Rostron, 1985). Ripeners were applied using a constant
pressure CO, gas-operated knapsack sprayer with a hand-
held ‘T’ boom, delivering approximately 52 L/ha through
two TK 1,5 nozzles. Ethrel treatments were applied between
12 and 15,4 weeks beforc harvest (mean [4,1) and Fusilade
Super (Fusilade) betwecen 7,3 and 11 weeks before harvest
(mean 9,1).

To monitor the response of varietics to ripeners, samplcs of
16 stalks per plot were taken for full cane analysis before
each ripener application, approximately threce weeks before
harvest and at harvest. The samples were trashed, topped at
the natural breaking point and sent to the Mhlume Sugar Co
laboratory for analysis. At harvest, cane from each nct plot
was burnt, cut by hand and weighed with a tractor-mounted
boom fitted with a grab and an clectronic load cell. Stalks
removed for sucrose sampling were accounted for in the cal-
culation of final yield.

All crops were fully irrigated, either by overhead sprinkier or
surfacc drip irrigation systems until after the last ripener
application, when the crops were dried off according to nor-
mal estate practice (usually to a soil moisture deficit of twice

the total availablc moisture content). Rows were spaced 1,5

m apart and fertiliser application was based on the results of

soil samples taken after harvest and leaf samples taken at 4-
6 months of age.

The height of 20 randomly selected stalks per plot and the
number of shoots in one net row per plot were recorded at
irregular intervals from 5-6 months of age in all trials, Smut
infection was assessed up to three times in cach crop and all
plots were rogued after each assessment. Smut infected
shoots were expressed as a percentage of the total stalk pop-
ulation. The number of emerged flowers were counted just
before harvest and expressed as a per centage of the total
statk population.
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Where varieties have been compared with variety NCo376,
only data taken from the same trials have been used.

Stalk populations

Varicty NCo0376 maintained consistently higher populations
than all other varieties in all experiments (Figure 1).
Varieties N22, N23 and N25 all had similar populations at
three to four months of age but thc population of N22
declined at a faster rate than that of NC0376, N23 at a slow-
cr rate and N25 at a similar rate. At harvest, the population
ol N23 was closest to that of NCo0376. The population of
N24 was higher than that of varieties N22, N23 and N25 ini-
tially but the rate of decline was similar to that of N22 and
its final population was the same as that of N25.

Smut infection

Smut infection was highest in NCo376 with a mean of 1,0%
of stalks infccted (maximum 5,6%, s.c. of the mecan 0,3) and
lowest in N22 and N25, with means of 0,03% (s.e. 0,01) and
0,08% (s.c. 0,03) respectively. Mcan infcction was less than
0,5% in varieties N23 (s.e. 0,09) and N24 (s.e. 0,3).

Flowering

Flowering was greatest in N23, with a mean of 20,3% for all
experiments (s.e. 8,9) and a maximum of 85,0%. Compar-
able figures for NCo376 were 11,2% mean (s.e. 4,0) and
63,0% maximum. Other varieties had less than 2,0% flow-
ered stalks (s.c. 0,7 to 1,1), with maxima ot 10,0% or less.

Stalk sample analyses

Moisture contents ranged from 77,1% for N25 to 74,2% for
N22 and N24 ninc wecks before harvest, when crops were
still being irrigated fully. Meaningful comparisons from
sample data on a fresh mass basis were difficult because of
this variability and sample results have been presented in
terms of stalk dry weight, sucrose weight per stalk and
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Figure 1. Mean stalk population (x 10-3 ha-1) of varieties from canopy to harvest (se = standard error of mean at harvest; n = 16-36.

sucrose as a percentage of stalk dry weight. Where treat-
ments had little effect on stalk weight and patterns of sucrose
yield response were consistent and similar to those for
sucrose percentage, these differences have been interpreted
as true effects for both sample and harvest data.

Varieties

There were large, statistically significant differences among
varieties in stalk dry mass, sucrose mass per stalk and
sucrose per cent dry matter at harvest (Table 2). Results for
sucrose mass of unripened varieties on other sampling occa-
sions are summarised in Figure 2a and show that differences
were consistent. Varieties N22, N24 and N25 had heavier
stalks containing more sucrosc and a higher sucrose per cent
dry matter content than NCo0376 and N23, which had similar
sucrose contents.

At harvest, the unripened stalk dry mass of N24 was 7%
higher than that of NCo376 and sucrose mass per stalk was
31% higher, while the unripened stalk mass of N25 was 15%
higher and sucrose mass per stalk was 19% higher (Figure
2a). Varicty N24 had the highest sucrose per cent stalk dry
matter, followed by N22 and then N25.

Ripener treatments

Varieties N22 and N24 mature carlier than other varieties
and this may have affected their response to ripeners, which
need juice purities below 75% when Ethrel is applied and
below 85% when Fusilade is applied, for maximum
response. The average juice purity for all experiments at the
time of Ethrel application was between 72,7 and 74,4% for
varieties NCo0376, N23 and N25 and was 80,4% for N22 and
81,5% for N24.

The combination treatment produced more consistent results
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than either Ethrel or Fusilade applied alone and sucrose mass
per stalk for this treatment was either similar to, or better
than that of other ripencr treatments in all experiments
(Table 2). This treatment has been used in comparisons with
the unsprayed control because it is also the standard treat-
ment for NCo376 against which new varieties are compared.

The pattern of differences between ripened varieties was
similar to that of unripened varieties (Figure 2b). Ripening
increased the sucrose mass per stalk of NCo376 and N23
more than for varieties N24 and N25 and had less effect on
stalk mass, resulting in an improvement in sucrose per cent
dry mass, relative to other varicties. Although ripening
reduced the stalk dry mass of varicties N24 and N25 at har-
vest (Figure 2b), they were both 8% heavier than NCo376
and contained (4% and 10% more sucrose than NCo376
respectively.

There were few statistically significant effects of ripeners on
cither sucrose mass per stalk (3/19 experiments), or stalk dry
mass (1/19 experiments). In contrast, there were statistically
significant effects of ripeners on sucrose per cent dry matter
in 15 ol 19 experiments.

Therc was a consistent increase in sucrose mass per stalk for
treated NCo0376 compared with untrecated NCo376 in crops
where it was compared with varieties N22, N24 and N25, but
only in two out of five crops where it was compared with
N23 (Figure 3). N22 responded poorly to ripening and there
appearcd to be an adverse effect of ripening on the sucrose
mass per stalk of N24 in later ratoon crops. Ripening
improved the sucrose mass per stalk of N23 in 3/5 crops and
there was a similar, smaller response in N25 in 3/5 crops and
one unusually large response in the third ratoon crop, due to
the low mass ot the control treatment.
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Table 2. Mean sample results for all crops in each trial at harvest (0 weeks).
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TRIAL 1 Sucrose weight (g/stalk) Stalk dry weight (g/stalk) Sucrose % dm
Ripener treatment NCo376 N23 N24 Mean |[NCo376 N23 N24 Mean |[NCo376 N23 N24 Mean
Control 142.0 1428 1852 | 156.7 | 275.3 2743 317.9 | 289.2 51.5 52.0 58.3 54.0
Ethrel 1.5L/ha 156.9 161.4 1834 ; 167.2 | 2857 2980 312.8 | 298.8 54.9 541 58.6 55.8
Eth. 1.5L/ha + Fus. 0.45L/ha| 153.9 1572 184.8 { 165.3 | 2734 284.0 312.1 | 289.8 56.2 55.4 59.2 56.9
Fusilade S.0.45L/ha 136.4 150.0 1894 : 1586 | 256.9 2829 320.4 | 286.7 53.0 52.9 59.0 54.9
Mean 1473 1529 1857 : 161.9 | 272.8 2848 3158 i 2911 53.9 53.6 58.8 55.4
Significance - Variety 5 out of 5 crops 4 out of 5 crops 5 out of 5 crops

! - Ripener 1 out of 5 crops 1 out of 5 crops 3 out of 5 crops

" - Interaction 0 out of 5 crops 0 out of 5 crops 2 out of 5 crops
CV % (range) 9.9 -16.1 10.6 - 13.4 24-46
TRIAL 2 Sucrose weight (g/stalk) Stalk dry weight (g/stalk) Sucrose % dm
Ripener treatment NCo376 N22 N25 Mean |NCo376 N22 N25 Mean |[NCo376 N22 N25 Mean
Control 140.0 1693 1709 | 160.1 | 272.0 303.7 310.3 | 2954 51.8 56.0 55.2 543
Ethrel 1.5L/ha 157.7 1846 1709 | 171.1 | 2842 3215 303.6 | 303.1 55.5 57.6 56.2 56.4
Eth. 1.5L/ha + Fus. 0.45L/ha| 167.5 1781 179.2 { 1749 | 291.8 3007 3052 | 299.2 57.5 59.6 59.0 58.7
Fusilade S.0.45L/ha 1453 1745 170.7 | 163.5 | 270.7 3047 2991 | 2915 53.7 57.5 57.4 56.2
Mean 1526 176.6 1729 : 167.4 | 279.7 307.7 304.6 | 297.3 54.6 57.7 56.9 56.4
Significance - Variety 5 out of 5 crops 3 out of 5 crops 4 out of 5 crops

! - Ripener 1 out of 5 crops 0 out of 5 crops 5 out of 5 crops

! - Interaction 1 out of 5 crops 0 out of 5 crops 0 out of 5 crops
CV % (range) 9.4 -16.7 9.7 -16.9 33-84
TRIAL 3 Sucrose weight (g/stalk) Stalk dry weight (g/stalk) Sucrose % dm
Ripener treatment NCo376 N22 N23 Mean |NCo376 N22 N23 Mean [NCo376 N22 N23 Mean
Control 140.8 157.0 150.8 | 1495 | 2653 283.8 290.3 | 279.8 53.0 55.2 51.9 53.3
Ethrel 1.5L/ha 1418 160.3 1483 | 150.1 | 257.3 282.8 2752 | 271.8 55.0 56.6 53.8 55.1
Eth. 1.5L/ha + Fus. 0.45L/ha| 141.5  158.7 1511 ¢ 150.7 | 251.7 280.5 272.8 | 268.3 56.1 56.9 55.3 56.1
Fusilade S.0.45L/ha 1441 158.6 1417 | 1481 | 2694 2855 268.4 | 2745 53.5 55.5 52.7 53.9
Mean 1420 1589 148.0 i 1496 | 260.9 2831 276.7 i 273.6 54.4 56.0 53.4 54.6
Significance - Variety 4 out of 5 crops 4 out of 5 crops 4 out of 5 crops

! - Ripener 0 out of 5 crops 0 out of 5 crops 4 out of 5 crops

! - Interaction 0 out of 5 crops 0 out of 5 crops 1 out of 5 crops
CV % (range) 8.8-13.2 8.7 -13.2 26-5.2
TRIAL 4 Sucrose weight (g/stalk) Stalk dry weight (g/stalk) Sucrose % dm
Ripener treatment NCo376 N24 N25 Mean |NCo376 N24 N25 Mean [NCo376 N24 N25 Mean
Control 107.7 143.4 129.2 | 126.8 | 257.1 309.1 304.7 ; 290.3 51.9 57.7 52.7 541
Ethrel 1.5L/ha 1206 139.9 1384 | 133.0 | 2759 3009 3115 2961 543 58.1 55.4 55.9
Eth. 1.5L/ha + Fus. 0.45L/ha| 129.8 136.9 131.0 | 132.6 | 289.3 284.1 288.4 | 287.3 56.0 60.2 56.4 57.5
Fusilade S.0.45L/ha 118.9 140.7 1359 | 131.8 | 2782 2922 3123 : 2942 53.1 60.2 54.3 55.9
Mean 119.2  140.3 133.6 | 131.0 | 2751 296.6 304.2 | 292.0 53.8 59.1 54,7 55.9
Significance - Variety 4 out of 4 crops 3 out of 4 crops 4 out of 4 crops

" - Ripener 1 out of 4 crops 0 out of 4 crops 3 out of 4 crops

! - Interaction 0 out of 4 crops 0 out of 4 crops 0 out of 4 crops
CV % (range) 9.6 -16.7 10.5 - 16.2 36-53

Significance indicates the number of crops in which there were statistically significant results (P=0.05)

CV % (range) indicates the range of CV% among crops

Figurc 4 illustrates the differing effects of the combination
treatment on varieties. This summary confirms that, gencral-
ly, the combination trcatment did not reducc the stalk mass
of NCo376 and improved both sucrose mass per stalk and
sucrose per cent stalk dry mass of this variety. There was a
reduction in the sucrosc yield ol N24 becausc of a large
adverse effect of ripeners on stalk dry mass. Ripening pro-
duced a similar increase in sucrose mass per stalk of vari-
ctics N22, N23 and N25 but there was an indication that the
stalk dry mass of N25 was reduced more than that of N22
and N23.
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Sucrose yield — varieties

There were slatistically significant dilferences in sucrose
yield among varictics in 13 ol the 19 crops, mainly due to
differences in cither cane yield for N25 or cane yield and
quality for N22 and N24 (Tablc 3). Untreated varieties N24
and N25 produced signilicantly more sucrose per hectare
(ts/ha) than NCo0376 because ol the superior quality of N24
and the higher cane yicld (tc/ha) of N25 (Figure 5). N22
produced consistently lower cane and sucrose yields than
the other varieties, despite having better quality than
NCo0376, N23 and N25, while unripened N23 was similar to

Proc S Afr Sug Technol Ass (1999) 73



The performance of recently released South African varieties in Swaziland H Rostron, DWF Butler & MD Zwane

(a) Unripened (b) Ripened
Stalk dry weight (g stalk™) Stalk dry weight (g stalk™)
117%
0,
e N R 1o
106% . ---2105%
101%
100% 100%
250 250
200 - NCo376 - - - 200 NCo376
---0-- N22 ---0-- N22
—— i N23 —=——N23
—4&——N24 —A——N24
—»%—N25 —¢—N25
150 : ‘ ‘ ‘ 150 ‘
14.1 9.1 3.1 o} 141 9,1 3.1 0
200 Sucrose weight (g stalk™) 200 Sucrose weight (g stalk™)
1319
31% 114%
119% 110%
117% 108%
100%
150 105% 150 99%
100%
100 NCo376 100 NCo376
- -0 - = N22 ---0-- N22
—m——N23 —=m——N23
—%——N25 —%——N25
50 - 50
14.1 9.1 3.1 0 14.1 9.1 3.1 0
Sucrose % stalk dry matter Sucrose % stalk dry matter
106%
9 103%
112% 10990
______ 9 100%
55 clorse 55 99%
100%
100%
45 -- : 45
NCo0376 NCO376
s -- N2z ---0-- N22
—a——N23 —=—N23
& zi“ —A—N24
35 * 5 —%——N25
‘ ‘ ‘ 35
14.1 9.1 3.1 0 14.1 9.1 3.1 0
Weeks before harvest Weeks before harvest

Figure 2. Sample means for all crops for sucrose percent dry matter and sucrose and stalk dry mass of each variety on all sampling dates
(a. unripened; b. ripened with Ethrel plus Fusilade; data expressed as a percentage of the corresponding value for NCo376).
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Figure 3. Mean sample sucrose weight (g stalk-1) for control and treatment with Ethrel plus Fusilade by crop for each variety, compared with
NCo0376 (each point is the mean of 2 experiments with the exception of crop 4 of N24 and N25, and the corresponding values for NCo376,

from one experiment).

NCo0376 in both yield and quality.

Ripeners

Yield at harvest results confirmed the sample dry mass data,
despite a similar lack of statistical significance for differ-
ences in cane and sucrose yields. There were often statisti-
cally significant differences for ripener treatments in sucrose
percent cane fresh weight (17/19 comparisons) but not for
cane (1/19) or sucrose yield (0/19) (Table 3). Statistically
significant interactions for sucrose percent cane fresh weight
were usually related to the poor quality of untrcated
NCo0376, N23 and N25 compared with the higher sucrose
contents of N22 and N24. The effects of the combination
treatment on all varieties were either similar to, or better
than Fusilade applied alone (Table 3). Responses to Ethrel
were not consistent among the varieties.

NCo0376 responded well to ripening and the results con-
firmed that the combination treatment was the best one for
this variety (Figure 6). Ripened N23 and N25 were the only
varieties to produce more sucrose per hectare than ripened
NCo0376 (Figure 5). The response of N23 was more consis-
tent than that of N25, which yielded more sucrose than
NCo0376 in only 3/5 crops (Figure 7). Varieties N22 and N24
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did not respond positively to ripening, confirming the sam-
ple results.

Discussion

When treatments are applied to successive sugarcane crops it
is possible that residual effects of previous treatments may
affect the response to a current treatment. Shoot counts
before ripener application, together with sample data when
new trcatments were [irst applied, did not indicate any dif-
ferences due to previous treatments in any of the experi-
ments. Diffcrences in sucrose yield between treated and
untreated plots were similar from one crop to the next, indi-
cating that there was no cumulative adverse effect of ripen-
ers on any of the varieties. However, harvest results do indi-
cate that cane and sucrose yields of ripened ratoon crops of
N24 were consistently lower than those of untreated plots
duc to both a reduction in stalk dry mass and, in later
ratoons, a reduction in sucrose mass per stalk.

The results from this comprehensive set of trials on good
soils with minimal moisture stress show that the varieties fell
into three distinct categorics: those with a low stalk popula-
tion, low cane yield and high sucrose (N22 and N24); those
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Figure 4. Mean differences in sucrose mass, sucrose per cent dry
matter and stalk dry weight between Ethrel plus Fusilade and
untreated samples at harvest per variety (NCo376 is a mean of 19
crops from four experiments; and other varieties are means of either
nine or 10 crops from two experiments. Vertical bars represent the
standard error of the mean).

with high population. moderate cane yield and low sucrose
(NCo0376 and N23); those with modecrate population, high
cane yield and low sucrose (N25).

It was confirmed that all thc newer varieties were less sus-
ceptible to smut than NCo376 and that varieties N24, N25
and to a lesser extent N23, produced better sucrose yields
than NCo0376 when ripeners were not used. However, ripen-
ers are an accepted management practice under irrigated con-
ditions in Swaziland and it is estimated that 66 % of sugar-
cane in Swaziland is ripened, increasing industry profits by
an estimated R8,4 million per year (Rostron, 1996). It is for
this reason that, to be adopted in Swaziland, a new variety
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Figure 5. Mean differences from NCo376 for ripened (Ethrel plus
Fusilade) and unripened varieties at harvest (vertical bars represent
standard error of the mean).

must produce sucrose yields that are either equal to or better
than NCo0376 ripened with the combination treatment, but
smut in NCo376 must be controlled by rigorous roguing.

The high cane quality of N22 and N24, reflected in high
juice purities at the time of Ethrel application, meant that
these varieties were unlikely to respond to chemical ripen-
ing. This indicates that care must be taken in commercial
practice to ensure that these varietics are not too mature
when sprayed with ripeners, or they will not respond to treat-
ment. It may not be feasible to ripen these varieties success-
fully becausc there is an optimum time between ripener
application and harvest, after which cane and sucrose yields
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Table 3. Mean harvest results for all crops in each trial.

TRIAL 1 Tc/ha S$% cane Ts/ha
Ripener treatment NCo376 N23 N24 Mean [NCo376 N23 N24 Mean |[NCo376 N23 N24 Mean
Control 147.4 1469 133.6 | 142.6 13.9 14.3 17.1 151 20.3 21.0 22.4 21.2
Ethrel 1.5L/ha 150.1 1473 1272 1415 14.9 15.1 16.6 15.5 223 221 20.9 21.8
Eth. 1.5L/ha + Fus. 0.45L/ha| 1455 146.8 1271 139.8 15.6 15.8 16.9 16.1 22.5 23.1 21.2 223
Fusilade S.0.45L/ha 138.7 1457 125.7 | 136.7 14.5 14.9 17.6 15.7 19.9 21.6 21.9 211
Mean 145.4 146.7 128.4 ; 140.2 14.7 15.0 171 15.6 21.3 22.0 21.6 21.6
Significance - Variety 4 out of 5 crops 5 out of 5 crops 3 out of 5 crops

" - Ripener 0 out of 5 crops 4 out of 5 crops 0 out of 5 crops

! - Interaction 0 out of 5 crops 4 out of 5 crops 2 out of 5 crops
CV % (range) 7.2-10.5 29-7.7 7.4 -13.6
TRIAL 2 Tc/ha S$% cane Ts/ha
Ripener treatment NCo376 N22 N25 Mean |NCo376 N22 N25 Mean |[NCo376 N22 N25 Mean
Control 149.7 133.8 156.4 | 146.6 13.8 15.0 14.3 14.3 20.4 19.9 22.1 20.8
Ethrel 1.5L/ha 1449 133.6 149.8 | 1428 14.9 15.4 14.4 14.9 214 20.4 21.3 21.1
Eth. 1.5L/ha + Fus. 0.45L/ha| 135.7  127.8 158.5 { 140.6 16.0 15.8 15.0 15.6 21.5 201 23.5 21.7
Fusilade S.0.45L/ha 1422 1343 156.2 { 144.2 14.3 15.4 14.6 14.7 20.1 20.5 22.7 211
Mean 1431 132.4 1552 | 143.6 14.7 15.4 14.6 14.9 20.9 20.2 224 21.2
Significance - Variety 4 out of 5 crops 4 out of 5 crops 4 out of 5 crops

! - Ripener 0 out of 5 crops 4 out of 5 crops 0 out of 5 crops

" - Interaction 1 out of 5 crops 2 out of 5 crops 0 out of 5 crops
CV_ % (range) 6.7-114 3.5-6.1 71-12.8
TRIAL 3 Tc/ha S% cane Ts/ha
Ripener treatment NCo376 N22 N23 Mean [NCo376 N22 N23 Mean [NCo376 N22 N23 Mean
Control 1216 1024 121.1 115.0 14.7 15.5 14.6 14.9 17.9 15.8 17.7 171
Ethrel 1.5L/ha 118.6 108.4 120.1 115.7 15.2 15.7 15.4 15.4 18.1 17.0 18.6 17.9
Eth. 1.5L/ha + Fus. 0.45L/ha| 111.1 103.0 1196 { 111.2 16.0 16.2 15.8 16.0 17.8 16.7 19.0 17.8
Fusilade S.0.45L/ha 1247 106.6 115.0 : 1155 14.9 15.6 14.9 151 18.6 16.7 171 17.5
Mean 119.0 105.1 119.0 { 114.4 15.2 15.7 15.2 154 18.1 16.5 181 17.6
Significance - Variety 5 out of 5 crops 4 out of 5 crops 3 out of 5 crops

! - Ripener 0 out of 5 crops 5 out of 5 crops 0 out of 5 crops

N - Interaction 1 out of 5 crops 1 out of 5 crops 0 out of 5 crops
CV % (range) 7.8-105 2.4-45 8.8-11.7
TRIAL 4 Tc/ha S$% cane Ts/ha
Ripener treatment NCo376 N24 N25 Mean [NCo376 N24 N25 Mean |[NCo376 N24 N25 Mean
Control 128.7 117.3 1393 | 1284 13.7 16.1 13.5 14.4 17.8 18.9 18.9 18.5
Ethrel 1.5L/ha 133.9 1085 1446 : 129.0 14.5 15.4 14.0 14.6 19.6 16.8 20.4 18.9
Eth. 1.5L/ha + Fus. 0.450/ha| 133.7 1045 136.3 | 124.9 15.2 16.3 14.5 15.3 20.4 17.0 19.9 19.1
Fusilade S.0.45L/ha 128.6 1043 138.3 | 123.7 14.5 16.7 14.4 15.2 18.7 17.5 20.0 18.7
Mean 131.2 1086 139.6 : 126.5 14.5 16.1 14.1 14.9 191 17.5 19.8 18.8
Significance - Variety 4 out of 4 crops 4 out of 4 crops 3 out of 4 crops

" - Ripener 1 out of 4 crops 4 out of 4 crops 0 out of 4 crops

i - Interaction 0 out of 4 crops 3 out of 4 crops 1 out of 4 crops
CV % (range) 6.5 -10.3 41-7.3 8.2-12.2

Significance indicates the number of crops in which there were statistically significant results (P=0.05)

CV % (range) indicates the range of CV% among crops

are affected adversely. The value of varieties N22 and N24
in Swaziland may well be restricted to regions and times of
the year when ripening is not possible.

Of the varieties tested, only the high population, low sucrose
variety N23 produced consistently higher sucrose yields than
NCo376 when both were ripened. The propensity of N23 to
flower may mecan that it will have to be restricted to the early
and middle part of the milling season, if flowering cannot be
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controlled artificially. Experiments to investigate chemical
control of flowering in N23 have been started.

The avcrage yicld of N25 when ripened with Ethrel plus
Fusilade, or Fusilade alone, was also better than that of
ripencd NCo376 but the results were erratic from crop to
crop and they reflected differences in cane tonnage rather
than an improvement in cane quality. There was consider-
able variation in the cane yield of N25 from season to sea-
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Ts/ha S%c
26 16
23
14
20
17 - ‘ 12
C E+F E F
—m—Ts/ha —e—S%cC

Figure 6. Mean cane quality and sucrose yield of NCo376 for ripen-
er treatments (C, Control; E, Ethre!; F, Fusilade. Vertical bars repre-
sent standard error of the mean).

son, indicating that more information is needed before it can
be recommended with confidence in Swaziland. Variety N25
is particularly sensitive to dry conditions and this may be
one reason that yields fluctuated. There is also concern that
the yield of N25 may decline in older ratoons, like N4,
which is onc of its parents.

H Rostron, DWF Butler & MD Zwane

It is interesting to note that, when they were ripened, therc
was little difference among varicties N22, N23 and N25 in
terms of increases in sucrose mass per stalk and sucrose %
stalk dry matter. Differences in the sucrose yields of ripened
varicties werc mainly determined by thc numbers of stalks
surviving to harvest. The declinc in the stalk population of
N22 relative to other varieties was the main reason for its
low yields. Low stalk population was also the main reason
for the low cane yields of N24.

A smut-resistant variety yielding more sucrose per hectare
than chemically ripened NCo376 is highly desirable for
Swaziland because it would eliminatc the cost of applying
ripencrs as well as the cost of roguing. However, the results
of this work suggest that, until such a variety is available,
high population, high yielding, rclatively low sucrose vari-
eties are more suitable than low yielding, high sucrose vari-
cties in irrigated areas where chemical ripening can be used
to improve poor canc quality.

Conclusions
» All the new varieties tested werce less susceptible to smut
than NCo0376.
e Varietics N23, N24 and N25 had higher sucrose yields

Ts/ha Ts/ha
25 25
---0 -~ N22 Control
——e——— N22 Ripened
——e—— 376 Ripened
20 20
---0-- N23 Control
e ——#—N23 Ripened
EII ——e—— 376 Ripened
15 | 15
0 1 2 3 4
25
20
- - -A - - N24 Control - - X - - N25 Control X
—a&——N24 Ripened —+4+— N25 Ripened
——e——376 Ripened ——e—- 376 Ripened
15 ‘ 15 -
0 1 2 3 4 0 1 2 3 4
Crop Crop

Figure 7. Mean sucrose yields at harvest of ripened (Ethrel plus Fusilade) and unripened varieties by crop, compared with ripened NCo376.
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than NCo376 when chemical ripeners were not applied.

* Treatment with a combination of Ethrel followed by
Fusilade Super improved the quality of N23 and NCo0376
to a similar extent, resulting in higher yields of sucrose
than when they were not ripened.

* When ripened, N25 produced sucrose yields similar to, or
better than, ripened NCo0376 but this was due to higher,
more variable cane yields rather than better cane quality.

» Variety N22 produced low cane and sucrose yields
whether or not it was ripened.

» There was an indication that ripening reduced the sucrose
yield of N24,

» High population, high yielding, relatively low sucrosc
varieties may be more suitable than low yielding, high
sucrose varieties in irrigated areas of Swaziland, where
chemical ripening can be used to improve poor cane qual-

1ty.
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