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Abstract

South African sugarcane varieties N23 and N25 wenegpared
against industry standards NCo376 and N19 on wiiifslow

yield potential in four replicated, irrigated tsatomprising a
total of 17 crops, harvested either early, micgita In the milling

potential and harvested either early, mid or latéhe milling
season.

Procedure

Four replicated field trials (experiments 1 to revestablished

season. Chemical ripeners ethephon (2-chloroethan® sites representing soils of low yield poteriietween 1992

phosphonic acid) and Fusilade Super (fluazifop-fypuvere
applied either alone or as a combination treatrmetwo early
season experiments, while Fusilade Super, etheptiedostim
was applied in one mid season experiment when tionglial-
lowed.

These varieties tended not to respond stronglyhtamical
ripeners when grown on poor soils. This was prhbadcause
of poor growing conditions when ripeners were agpland
variable soil conditions across the trial sitebe Thean sucrose
yield of N25 was consistently higher than that afisties N23
and NCo376 in early, mid and late season expersnamticat-
ing that N25 is better suited to poor soil condiidhan the
current industry standards. Variety N19 also yidldeore su-
crose per hectare than N23 and NCo0376 in earlyratideason
experiments. The potential of variety N23 may Istrieted to
more productive soils, where it responds well terofcal
ripeners.
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Introduction

Since the late 1980s, a major function of the EsitanServices
of the Swaziland Sugar Association has been to itmEwly

released smut-tolerant sugarcane varieties frorBdlgh Afri-

can Sugar Association Experiment Station (SASEX) tn
evaluate their performance in the Swaziland lowvéhdan on-
going programme, the varieties are planted in i@sef repli-
cated field trials, representing potential combore of soil

type and season of harvest as fully as possiblall lof these
variety trials, NCo376 treated with chemical ripesis included
as a standard against which newer varieties muspare fa-
vourably and consistently if they are to be recomaeel to the
industry.

and 1998. The soils were characterised by poonagai and
weakly structured topsoil. N23 was planted onta € set soil
(experiment 1, Canterbury or Bonheim form) and @rca Z set
soil (experiment 2, Zwide or Katspruit form) (aftdixon et al,
1986). N25 was planted in two trials on Z setss(@kperiments
2 and 3) and once on a C set soil (experimenE&periments
were harvested at approximately 12 months of ageaperiod
of two to six years. Gross plot size ranged fr@# 1o 114 rh
and net plot size from 96 to 52.mll crops were fully irrigated.
Experiments 2 and 3 were furrow irrigated, whilpesments 1
and 4 were sprinkler irrigated. Harvest date#,tgpes and
varieties tested in each experiment are given lneTa

Variety NCo376 was the standard in all four expeniis, while
N19 was included in experiments 1 and 3 becauise mdpular-
ity on poor soils harvested early to mid seasoridiig 2001).
Results from varieties N22, N24, N28 and N30 hasenbex-
cluded. Varieties N22 and N24 have not performedl ime
Swaziland (Rostroat al, 1999) while there are only limited data
from varieties N28 and N30.

Details of ripener treatments in all trials arevgshan Table 2.
One crop in experiment 1 was not treated becaesestie was
not growing vigorously at the scheduled time of |eagion.

The co-operators accidentally over-sprayed anattogrin ex-
periment 2 with ethephon, and the results have bgelded.

The mid and late season experiments were desigresctbm-

modate two ripener treatments, usually comprisingilkde

Super at two different rates, and an untreatedacbriiowever,

crop conditions were rarely suitable for ripeneplaation and

only two out of eight mid and late season triapsravere chemi-
cally ripened for experimental purposes. One orexperiment
3 was ripened with either ethephon or Kadostimyatested
chemical growth regulator. A second crop was actadky over-

sprayed with ethephon by the co-operators.

Rostronet al. (1999) reported results of four of these trials ofProcedures for fertiliser and chemical ripener igggibn, su-

good to moderate soils in the Swaziland lowveldyésted in
the early part of the milling season (June/Julyj)ey concluded
that the relatively low sucrose, high cane yieldiageties N23
and N25 compared most favourably with chemicalpenied
NCo376 under these conditions, especially whenwreg also
chemically ripened. This paper reports the regilteur repli-

cated trials from the same on-going programme, ¢ising three
plant and up to five ratoon crops, located on switls low yield
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crose sampling, harvesting and yield measuremeetsier
scribed in Rostroet al.(1999).

Results And Discussion

Early season experiments

Sucrose sampling before ripener application redealbias in
stalk fresh weight towards the untreated controtspin both
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Table 1. Details of soil type, varieties and harves

ting dates for each experiment.

Harvest date Mean age at

Experiment] Soil typg Varietie

i Plant crop 1R

2R 3R 4R SR harvest (m

NCo376
N19
N22
N23

ca 28-Jul-93 | 14-Jun-94

15-Jun-95 19-Jun-9¢ 26-Jun-9 11.5

NCo376
2 N23

12-Jul-97
N25

zd 28-May-96

03-Jul-98 22-Jun-99] 22-Jun-0Q - 12.5

NCo376
2 N19
N24
N25

Zd 30-Aug-95| 28-Sep-96

28-Oct-97 24-Sep4981-Aug-99| 12-Sep-0(0 12.1

NC0376
. N25

ca N28

N30

04-Oct-99| 30-Nov-0(¢

13.3

Cd = Canterbury series, Z¢ Zwide series

experiments, reflecting poor soil uniformity acrdsstrial sites.
This affected the results of both experiments, iteatb large
variability in cane and sucrose yields in some srapd mak-
ing comparisons between ripened or unripened Vesienre-
liable (Table 3).

Chemical ripeners significantly increased meanasgper cent
cane (fresh weight) in four out of four crops irpeximent 1
(Table 3). These increases were associated witftovements
in sucrose per cent dry matter in all three vasggtindicating
that there was a true ripening effect (Table 4pwever, the
interaction between ripeners and varieties wadyratatisti-
cally significant, either in terms of sucrose pentocane (fresh
weight) or sucrose per cent dry matter.

The effect of chemical ripeners on cane yield waggerated
by the variable soil conditions across the trigd sind was
inconsistent with previous results (Rostron, 188%5tron, 1996;

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

ripeners in terms of sucrose yield.

Cane yields were inconsistent with ripener treats@m ex-

periment 2, reflecting the poor uniformity of thiaksite (Table
3). Juice purity was generally too high to ex@estrong re-
sponse to either ethephon or Fusilade Super (Bb{after

Rostron, 1975) and increases in cane quality weed §Tables
3 and 4). Once again the effect of soil variatiegated any
ripener benefits in terms of sucrose yield.

Varieties N19 and N25 produced higher mean sucyiziés
than NCo376 and N23 in these early season expetsian
though varietal differences in sucrose yield weagistically
significant in only four out of nine crops overallhe differ-
ences were due to superior mean cane yields ireN@Supe-
rior cane quality in N19. The yield performancevefieties
NCo0376 and N23 was generally similar, supportiregrésults
of experiments on more productive soils (Rosebal, 1999).
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Variations in stalk fresh weight, cane yield andp@nse to
ripeners may have been caused by moisture stress or water
logging in areas of both trials, especially whegrener treat-
ments were applied. This is probably a fair reftecof com-
mercial field conditions on C and Z set soils wheeéd potential

is limited by poor and irregular drainage or iméition across
the field (Nixonet al, 1986). Mean results suggest that varie-
ties N19 and N25 are better suited to these camditthan
NCo0376, each yielding an average of 7 % more sedroearly
season experiments (Table 6). Varieties N23 and3¥€are
more appropriate for conditions where the respomstemi-

cal ripeners is more consistent and reliable (Rostral, 1999).

Mid and late season experiments

Chemical ripeners were not applied or were ineffednh mid
and late season experiments because of the advaratadty
of the crop when treatments were scheduled (TabléH16w-
ever, ethephon significantly reduced sucrose pat cane
(fresh weight) in N25 in the second ratoon of eikpent 3.

Cane and sucrose yield results were highly variatilee plant
crop of experiment 3, when the coefficients of aéoin (CV)

exceeded 19% (Table 3). Results of other cropgperiments
3 and 4 were generally more uniform than thosénefdarly
season experiments. They indicated that N25 teitsiited to
mid and late season harvest on poor soils thaereNi9 or
NCo0376, yielding an average of 20 % more sucr@seNTo0376
and 10 % more sucrose than N19 (Table 6). The $iglose
yield of N25 was associated with a high cane yad rela-
tively low cane quality in experiment 3, confirmiregults from
better soils (Rostroet al, 1999).

The unripened sucrose yield of N25 was almosthétahnum
higher than that of NCo376 averaged over both aobpsperi-
ment 4. The difference was due to superior caaklyiand
cane quality in N25 (Table 3), and is notably gge#tan that
reported by Rostroat al. (1999) in an early season cycle on
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Table 2. Details of chemical ripener treatments for each experiment.

Experi- Chemical ripener treatments
ment Plant crop 1R 2R 3R 4R 5R
Ripeners Control Control Control Control
1 not applied E 15I/ha+F0.3l/ha El15lha+FO0.3lfha .Ellha+FO0.3l/ha E15l/ha+FO0.3lha i
(unsuitable El13l/ha+F0.45I/ha E1.3l/ha+FO0.45|/ha 1.kl/ha+F0.45Il/ha E 1.5l/ha+ F 0.45]/ha
crop condition)
E15l/ha* Control Control Control Control
) E 15l/ha+F0.3l/ha | E 1.51/ha E 1.51/ha 1B I/ha E 1.5I/ha )
E 1.51/ha + F 0.45 I/ha|* F 0.45 I/ha F 0.451/ha 0.85 I/ha F 0.451/ha
El15lha+FO06lhal* E15lha+F045|h& 1.5l/ha+F045l/ha E15I/ha+FO0.45]|/h& 1.5I/ha+ F 0.45l/Ha
Ripeners Ripeners Control Control E 1.35I/ha* Ripeners
3 not applied not applied E 1.51/ha F 0.3 1/ha E 1.35I/ha* not applied
(unsuitable (unsuitable K 1.0 I’ha F 0.45l/ha E 1.35I/ha* (unsuitable
crop condition) crop condition) crop condition
Ripeners Ripeners
4 not applied not applied ) i i )
(unsuitable (unsuitable
crop condition) crop condition)

E = ethephon, applied as Ethrel (480g ai/l) 106av2eks before harvest

F = Fusilade Super (1259 ai/l) applied 6 to 11 vgdsdfore harvest K =
* trial over-sprayed with Ethrel by co-operators

more productive soils. Experiment 4 will be congd to
extend the comparison between varieties N25 andBXE&over
more ratoons.

Conclusions

I Cane and sucrose yield results of the two earlgseax-
periments were highly variable because soil conattiat
the trial sites were not uniform. This made comparisons
between unripened or ripened varieties unrelidbtécat-
ing that the standard experimental design did detjaately
account for the variation inherent in these soils. Ndl

| Varieties N19 and N25 produced higher mean sugfiesis
than NCo0376 and N23 in two chemically ripened esely-
son experiments. This was due to superior cardsyia
N25 and superior cane quality in N19, althoughed&hces
were rarely statistically significant.

Nix

Kadostim applied 26 weeks keedfiarvest

to superior cane yields in the mid season expetirard
superior cane yields and quality in the late seasqeri-
ment. Variety N25 also out-yielded N19 in the reéhson
trial due to superior cane yields and despite iofeyuality.

The yield performance of varieties N19 and N25oisgibly
less dependent on a strong response to chemieslerip
than that of NCo376 and N23, making them moresigifar
adverse growing conditions.
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Table 5. Mean juice purity at the time of ripener a

pplication (weeks before harvest in brackets).

. 1R 2R 3R 4R
Experiment . . ;
Treatment _ Purity (%)  Treatmen Purity (9%4)  Treatment  Puéty | Treatment  Purity (%)
1 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
3 E (26) 80.7 | F (5 90.7
K (26)

E = ethephon (weeks before harvest)
F = Fusilade Super (weeks before harvest)
K = Kadostim (weeks before harvest)

Table 6. Mean annualised sucrose yield of varieties

(a) Early season

experiments

as a percentage of NCo376 and N19.

. % NC0376 % N19
Experiment
N19 N23 N25 NCo0376 N23 N25
1 107 102 93 96
2 98 107
mean 107 100 107 93 96
(b) Mid and late season experiments
. % NC0376 % N19
Experiment
N19 N23 N25 NCo0376 N23 N25
3 106 116 94 110
4 124
mean 106 120 94 110
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