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ABSTRACT KEYWORDS
The yield components and cane yields of two sugar cane varieties Bida Teliospores,
local and Co 957 were reduced by varying concentrations of Sporisorium Inoculum concentration;
scitaminem (H. Sydow & Sydow) [M. Piepenbr., M. Stoll & Oberw. 2002 Crop cycle;
(Syn: Usdtilago scitamiea H. & P.Sydow)]) the causal organism for whip Chewing sugar cane;
smut of sugar cane at Badeggi, (Iat. 9°045°N; long 6°07’E at an altitude of Ratoon.

70.57m above sealevel). The two varieties of sugar cane were inocul ated
with four levels of S scitaminem inoculum, 0 x 108, 2 x 10, 4 x 10° and
6 x 10°teliospores/ml respectively and planted in a split plot design in
four replicates between 1998 and 2000. Results showed that their yields
were significantly impaired by the effect of whip smut. The 6 x 10°
teliospores/ml inoculum concentration recorded the least yield in the
two test cane varieties. Theyields of Bidalocal in all the two crop cycles
from 1998 to 2000 were significantly lower than the yields of Co 957
because the chewing sugar cane yields higher than the industrial sugar
cane. Since the present study is an inoculated one and heavy inoculum
loads were used and as the chewing sugar caneis hardly ratooned because
of heavy S. scitaminem infection and its resultant poor yield in this re-
port is not surprising. In contrast, the Co 957, an industrial variety, in
spite of heavy smut incidence survives and ratoons better with high yield.
However, the effect of the different concentrations of S. scitaminem
obviously accounted for the observed yield declines, particularly in the
ratoon canes of the two cane types in the present study.
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INTRODUCTION reported in the country®> 2 8. They include smut,

red rot, leaf blast, sugar canemosaic, pineappledis-

Steady production of sugar cane in Nigeriaby ease, ratoon stunting disease, leaf scald, mottled

both sugar estatesand smallholder farmershasbeen  stripe, pokkal boeng, sugar cane wilt disease?® 34,

hampered by biotic constraints posed by pestsand Wada (1997) and Wada et al., (1998, 19999) listed

diseases. Many sugar cane diseases and pests re-  whip smut as the most important disease of sugar
ported in different partsof theworld haveasobeen canein Nigeria
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Whip smut is the most widespread disease of
sugar cane and has been of importance at one time
or another in many sugar cane growing areas® 2,
Whip smut is a serious disease of sugar cane and
reaches epidemic proportions where susceptible
cultivarsare growni®!, Whip smut, therefore, causes
significant quantitative losses to cane growers
worldwide.

Sugar cane yield losses by S. scitamineum are
usually assessed on the percentage damage caused
on the stalks or stools as Irvine (1982) and Bebee
(1988) observed that accurate assessment of thedam-
age caused by smut is not easy. Generally, damage
assessments have been morein termsof the percent-
age of shootsand stool s affected than of lossinyield.
However, quantitative and qualitativeforms of dam-
age caused to cane by S. scitamineum have been
reported from acrosstheworld. From India, Durairg]
et al., (1972) reported yield losses of up to 50% in
plant and 73% in ratoon crops, while Mathur (1975)
observed reduction in sugar recovery of 40 - 90%
in smut infected cane. Bachchhav et al., (1979) also
reported yield losses of 100% and juice reduction
of 56 - 62%. Waraitch (1981) admitted the impor-
tance of smut inthe Punjab, Indiaand indicated that
losses of up to 75.3% in tonnage and 22.2% in su-
crose content occurred in the country. Alexander
(1982) aso noted adrop in sucrose by 2 -4 units of
infected canein India. Similarly, other workershave
reported both qualitative and quantitative losses
caused by smut in India. Theselossesin cane crops
caused drastic reduction in yield of 80 to 120 day-
old crops, increased invertase activity in leaves and
apical meristem of infected sugar cane by S.
scitamineum? 24 2 Kumar et al., (1989) also re-
ported a changein yield attributes juice quality and
nutrientsreduction ininfected canes caused by smui.
They observed reduced stalk length, girth, number
of internode, moisture content and weight of canes
and chlorophyll aand b content and constituents of
smut infected cane.

In Brazil, Astiz - Gasso (1988) reported mor-
phological abnormalities on sugar cane cultivars of
varying resistancesto S. scitamineuminfection.

In Florida, USA, Valladares and Gonazales
(1986) investigated the quality and juice lowering
effect of S scitamineum and found that the disease

caused a highly significant decrease in the height
and diameter of the stalk, plant weight and juicein
plant and ratoon crops. In Louisiana, Irvine (1982)
reported drop in sucrose; purity and viscosity of cane
juice and 20% loss in sugar recovery of smut in-
fected cane. Also, other workers reported reduced
number of healthy stalks of sugar cane infected by
smut in Louisiana?.

Peros (1984) reported sucrose inversion effect
of S scitamineumin France. Also Peroset al., (1986)
studied carbohydrate metabolism of S. scitamineum
from Floridaand indicated that glucose, fructose or
sucrose could be used interchangeably as C sources
and noted therapid inversion of sucrose. Thisresult
demonstrates the negative effect of S. scitamineum
on sucrose, the actual yield of sugar cane. The nega
tive effect of S scitamineum on sucrose concentra-
tion in sugar cane leaves had earlier been reported.

From the West Indies, report by Whittle (1982)
shows that S. scitamineum caused low yield of in-
fected cane. Elsewhere, Gomez et al., (1989) con-
ducted studies on exudate effectsof S scitamineum
on cells of sugar cane. They observed that addition
of the exudate of the pathogen unto mediacontaining
suspensions of known sugar cane varietiesincreased
cell size and caused cell death, particularly in the
more susceptible variety.

In Nigeria, the only report on S, scitamineum
wasthat it led to the discontinued cultivation of the
commercial variety D141/46 by the Nigerian Sugar
Company, Bacitain 19782,

There have been no detailed studies carried out
to investigate the quantitative losses caused on sugar
caneintermsof yield componentsand caneyieldin
Nigeria. In order to bridge this gap in knowledge
and provide sugar cane growers with information
on the quantitative losses, the present study was,
therefore, set up to investigate varying concentra-
tionsof S scitamineumon theyield componentsand
yields of two cane varieties.

MATERIALSAND METHODS

Two experimentswere conducted between 1998
and 2000 at the sugar caneresearchfield at Badeggi
(lat. 9°045°N; long 6°07’E at an altitude of 70.57m
above sealevel) to determine the effect of different
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whip smut (S. scitamineum) inocul um concentrations
on the yields of two sugar cane varieties.

Smut teliosporespreparation

Fresh smut whips were collected from thefield
of aBidalocal caneintheearly hours of each morn-
ing for three days. These were dried under shade
for one hour, scrubbed with hands covered with ster-
ilized gloves to obtain smut teliospores, and then
sieved using 53um mesh. The sieved teliospores
were weighed out in three categories of 10g, 20g
and 30g and sealed in cellophane bags and stored in
therefrigerator in the laboratory for inocul ation pro-
cess at alater date.

Preparation of planting setts

Cane cuttings of variety Co 957 and Bidalocal
canewere madefrom 7 monthsold canes. The stalks
were detrashed to expose the buds. The stalkswere
then cut into 3 budded setts and subjected to hot water
treatment at 52°C for 30 minutesin separate batches
until thewhole planting settswere heat-treated. The
cane setts were then separated into groups of 120
stalks each representing the four treatments of 30
setts per treatment.

Preparation of smut teliospor es suspension and
inoculation

The 10, 20 and 30g smut teliospores earlier
weighed out and stored in cellophane bagswere each
emptied into separate 50 litres of sterile water in
three different inoculating containers. These were
vigorously stirred to obtain a homogenous suspen-
sion of theteliospores’ corresponding to 2, 4 and 6
gteiosporeslitre! which gave haemocytometer val-
ues of 2 x 10°, 4 x 10°and 6 x 10°teliospores/ml
concentrations. The cane cuttings were then im-
mersed in each of these three-teliospore concentra-
tionsfor 1 hour and then incubated overnight in wet
sterile gunny jute bags and kept under the shade as
described by Nasr (1977). They werethen removed
and planted in 5m x 5m plotsinthefield. Therewas
uninoculated control for each of the two varieties.

Planting of the field trial for yield loss assess-
ment

Each treatment (2 x 10°% 4 x 10°and 6 x 10°
teliospores/ml concentrations and the control from
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the 4 groups) wastaken tothefield in thesterilejute
bags and planted in shallow furrows on flat ground.
The two varieties treated with hot water were
planted in main plots; while those inoculated with
the different teliospore concentrations (0, 2 x 10°, 4
x 10°and 6 x 10°teliospores/ml) were tested in sub
plotsin asplit plot design with four replicates ran-
domized using atable of random numbers. Each plot
consisted of six- 5m rows and 1m apart, and the
planting settswerelaid continuousy end-to-end, thus
giving no intra-row spacing. The study lasted for
two overlapping croppings consisting of two-plant
cane (PC) (one each in 1998 and 1999) and two -
ratoon canes (RC) (first ratoon of each trial in 1999
and 2000).

The 1999 trial was established in aseparatefield
adjacent to the 1998 trial. Normal agronomic prac-
ticeswere carried out at the required growth stages
of the canestill harvest.

Percent smutted stools and stalks were calcu-
lated by first counting thetotal number of stoolsand
stalksin aplot using atally counter. Then the num-
ber of smutted stools and stalksin the same plot was
counted and expressed as a percentage of the total
to determine the incidence of whip smut at 3, 6, 9
and 12 MAPor MAR.

Data collection

Observation and data collection were made on
percent smutted stoolsat 3 and 5 months after plant-
ing or ratooning (MAP or MAR) using four inner
rows of each plot (net plot) for percent smutted stools
a 3, 6, 9 and 12 months after planting (MAP). The
same procedure for data collection was followed
for the first ratoon crop at 3, 6, 9 and 12 months
after ratooning (MAR).

Procedurefor thedifferent measur ements:
Per cent smutted stools (smut disease incidence)

Percent smutted stools and stalks were calcu-
lated by first counting thetotal number of stoolsand
stalksin aplot using atally counter. Then the num-
ber of smutted stools and stalksin the same plot was
counted and expressed as a percentage of the total
to determine the incidence of whip smut at 3, 6, 9
and 12 MAPor MAR.

Plant height and stalk girth
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Plant height was measured using a4-metrerule
from the ground level to the first visible dewlap.
Stalk girth was measured using apair of Vernier cal-
lipers. It was taken from three portions viz bottom,
middle and top of five pre tagged stalks each for
healthy and smutted plantsin each plot.

I nternode and leaf ar ea measur ements

The number of internodes per stalk of smutted
canes was recorded at harvest from five randomly
selected and tagged cane stalksusing atally counter.
Internode and leaf areain smutted caneswere mea-
sured with a30cm ruler aso from the base, middle
and top or tip of the stalk or leaf. Leaf area was
cal culated by multiplying thelength and width of the
leaf with afactor of 0.89 asdescribed by Basnayake
et al., (2015).

Number of millable/chewablestalks

The number of millableand chewable stalkswas
also taken at 6, 9 and 12 months after planting and
first ratoon with the aid of a hand operated tally
counter per plot and later converted to per hectare
by multiplying the plot value by afactor of 666.67.

Single stalk and caneweight at harvest

Theweights of single healthy and smutted cane
stalks and cane yield were taken at harvest using a
50kg scale. The cane weight (yield) per plot was
converted to tonnes per hectare by multiplying with
afactor of 0.667.

All collected datawere subjected to analyses of
variance (ANOVA), and means were separated us-
ing standard error (SE) and Duncan’s Multiple Range
Test (DMRT).

RESULTS

Disease and yield assessments

Effectsof inoculum concentration and sugar cane
variety on plant height, 1998 — 2000

TABLE 1 shows that the two varieties had no
significant height differencein 1999 plant and 1999
ratoon canes. In 1998, the plant cane of Bida local
wastaler at 9 MAP while at 12 MAP Co 957 was
taller than Bidalocal. Similarly, Co 957 was taller
in 2000 ratoon cane assessed at 9 and 12 MAR.
TABLE 1 also shows that there was significant
(P=0.05) increase in cane height with increase in
inoculum concentration in 1998 plant crop at 12

TABLE 1 : Effects of variety and inoculum concentration on smut incidence and yield components of sugar cane at

9 MAP/MAR 1998 - 2000

% smut incidence

Plant height (m) Stalk Girth (cm)

Tr eat ment Plant Crop  Ratoon Crop Plant Crop Rca:ggn Plant Crop Rg gcr))n
1998 1999 1999 2000 1998 1999 1999 2000 1998 1999 1999 2000
Vaiety (V) 253a 29.7a 428b 463a 07b 1l5a 14a 15a 29 22a 23b 25b
Co957 319a 360a 66.1a 518a 08a 1l1lla 10a 07b 36a 26a 3la 3.0a
Bida loca 329 545 491 038 13 12 11 33 24 2.2 28 286
Mean 6.0 480 280 002 010 020 020 09 030 004 060 060
S+ NS NS * NS * NS NS * ** NS *x **
I noculum
Concentraion (1) 00d 287b 592a 402b 00 13a 1llc 1lla 33a 26a 27a 29
teliosporegml
0.0 252c 287b 501a 482b 10a 13a 1llc 1la 33a 25a 27a 27a
2x10° 38.3b 221b 492a 457b 1.0a 1.3a 13b 1lla 32a 24a 27a 26a
4 x10° 509a b5l12a 594a 622a 09 1l4a 1l5a 1la 3la 22a 26a 26a
6 x 10° 286 323 545 491 07 130 13 11 32 2.4 2.7 2.7
Mean 230 600 680 39 006 010 010 020 010 020 0410 010
SE+ *x *x NS *x *x NS NS NS NS NS NS NS
InteractionV x | NS NS NS *x *x NS NS NS NS NS NS NS

Means followed by similar letter(s) are not significantly different at P=0.01, P=0.05 according to duncan’s multiple range test

(DMRT); NS = Not significant
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MAP, and 1999 plant cane at 9 and 12 MAP. Simi-
larly, therewas significant increase in the heights of
plant canein 1998 at 9 MAP withincreaseininocu-
lum concentration; except that the height of the plants
inoculated with 6 x 10°teliospores/ml inoculum was
significantly shorter than those inoculated with 2 x
10°teliospores/ml and 4 x 10°teliospores/ml. The
same table showsthat differencesin plant height of
ratoon canes at 9 and 12 MAR in 1999 and 2000
were not significant. There were significant inter-
actionsof variety andinoculum concentration on plant
height at 9 and 12 MAP in 1998 and at 9 and 12
MARin 1999 (TABLE 1).

Effectsof inoculum concentration and sugar cane
variety on stalk girth, 1998 - 2000

TABLE 1 again showsthat Co 957 canestreated
with 6 x 10°teliospores/ml inoculum level were not
significantly (P=0.01) shorter from those of Bida
local, but were significantly shorter withthe 4 x 10°
teliospores/ml inoculum concentration at 9 MAPIN
1998. At 12 MAP, Bida local had significantly
(P=0.05) shorter canes than Co 957. The 2 x 10°
teliospores/ml and 4 x 10°teliospores/ml inoculum
concentrations did not produce canes with signifi-
cant differences in height in Co 957, while canes
treated with these concentrations were significantly
different in height. The inoculated control did not
produce smutted plants. For the 1999 ratoon cane,
Co 957 inoculated with 6 x 10°teliospores/ml had
significantly (P=0.01) taller canes than Bida local
treated with the same concentration. However, Co
957 treated with 2 x 10°teliospores/ml and 4 x 10°
teliogpores/ml inoculum had cane plantswithno sig-
nificant differences in height, while Bida local
showed significant differencesin cane height from
thetwoinoculumlevelsat 9MAR. Theuninocul ated
control had significantly shorter canes of Co 957
and taller canes of Bida local. At 12 MAR, how-
ever, significantly (P=0.01) shorter canes were ob-
tained of Co 957 and Bidalocal treated with 6 x 10°
teliospores/ml and 4 x 10°teliospores/ml inoculum
concentrationsrespectively. Significantly taller canes
were obtained of Co 957 and Bidalocal treated with
2 x 10° teliospores/ml and the uninoculated control
respectively. Uninoculated Co 957 and Bida local
setts inoculated with 2 x 106 teliospores/ml had
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canes that were not significantly different in height
(TABLE 1).

Results presented in TABLE 1 also show that
differencesin stalk girth of smutted canes of plant
canes in 1998 and 1999 at 9 and 12 MAP and of
ratoon canesin 1999 and 2000 at 12 MAR were not
significant. Smutted stalks of Bidalocal were sig-
nificantly bigger than those of Co 957 at 6 MAP and
at6,9and 12 MARin 1999 and at 6 MAR in 2000.
Thedifferencein stalk girth of smutted canes of the
two varieties was not significant at 9 and 12 MAP
in1998 and at 9 and 12 MAR in 1999 and at 9 and
12 MAR in 2000. The same table shows that cane
setts treated with 6 x 10° teliospores/ml inoculum
concentration had significantly (P=0.01) thinner
smutted stal ksthan other inoculum concentrations at
9 and 12 MAP in 1998 and at 9 and 12 MAR in
2000. The 1998 plant cane produced smutted stalks
at 6 MAP and also with the uninoculated control at
9 and 12 MAP that were extremely tiny and so could
not be measured. The 2 x 10° teliospores/ml inocu-
lum concentration had significantly bigger smutted
stalks at 9 and 12 MAP in 1998, while the check
produced significantly bigger smutted stalksat 9 and
12 MAR in 2000. Interaction of variety x inoculum
concentration wassignificant only at 6 MAR in 2000.

Effectsof inoculum concentration and sugar cane
variety on number of internodes, 1998 - 2000.

TABLE 2, shows that there was significant dif-
ference between the two varieties in the number of
internodes in 1998 and 1999 plant canes at 9 MAP
and at 9 and 12 MAR respectively, while the 1999
and 2000 ratoon canes shows significant difference
between the two varieties at 6, 9 and 12 MAR.
TABLE 2 aso showsthat therewere significant dif-
ferencesin the number of internodesin smutted canes
of the 1998 plant cane at 6, 9 and 12 MAP, except
that the differences in the number of internodes of
canes treated with 6 x 10° and 4 x 10° teliospores/
ml and 4 x 10° and 2 x 10° teliospores/ml inoculum
concentrationswere not significant.

The same table shows that there were no sig-
nificant differences in the number of internodes of
smutted canes of the 1999 plant, and the 1999 and
2000 ratoon canes. There were significant interac-
tionsof variety and inoculum concentration on num-
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TABLE 2 : Effects of variety and inoculum concentration on number of internodes of smutted canes, 1998 and 1999

plant and 1999 and 2000 ratoon canes

1998 plant crop

1999r atoon cr op

1999 plant crop 2000r atoon cr op

Treament 6MAP 9M AP 12MAP 6MAR 9SM AR 12MAR 6MAP 9MAP 12MAP 6MAR 9M AR 12M AR
Variety (V)
Co 957 40a 6.8b 11.2a 69a 83a 84a 76a 83a 87a 1l4.2a 14.6a 15.0a
Bidaloca 452 79a 97a 53b 55b 74b 76a 550 72b 85b 92b 9.7b
Mean 4.3 7.4 10.5 6.1 6.9 79 7.6 6.9 8.0 11.4 119 12.4
SE+ 030 014 056 050 110 08 060 1.10 0.9 1.7 150 1.40
NS * % NS * * * NS * * * * *
I noculum
concentration (1)
teliosporegml
0.0 00c 0.0c 0.0c 64a 75a 7.7a 79a 76a 7.4a 13.4a 13.8a 14.3a
2x10° 6la 10.2a 147a 60a 70a 74a 78a 70a 7.3a 11l3a 11.8a 12.4a
4x 10° 5B8ab 9.7b 139ab 60a 64a 67a 73a 66a 7.1a 109a 1l.6a 12.0a
6 x 10° 53b 96b 133b 60a 62a 6.la 73a 64a 6.4a 97a 10.3a 10.8a
Mean 4.3 7.4 10.5 6.1 6.8 7.0 7.6 6.9 7.1 11.3 11.9 12.4
SE+ 060 0.12 0.93 0.9 11 1.10 060 110 1.10 1.6 15 15
*x *x *x NS NS NS NS NS NS NS NS NS
Interaction V x | NS *x NS NS NS NS * NS NS * * *

Means followed by similar letter(s) are not significantly different at P=0.01, P=0.05 according to duncan’s multiple range test

(DMRT), NS = Not significant

ber of internodesat 9MAPIN 1998 and at 6 MAPIN
1999 plant canes and at 6, 9 and 12 MAR in the
2000 ratoon cane.

Effectsof inoculum concentration and sugar cane
variety on internodelength, 1998 — 2000

TABLE 3 shows that there was no significant
difference in length of internodes between the two
varieties except in the 1999 plant cane at 9 and 12
MAP. Bidaloca had significantly shorter internodes
than Co 957 at 9 and 12 MAPin the 1999 plant cane.
The other crop cycles produced no internodes with
significant length difference.

TABLE 3 aso generally showsthat length of in-
ternodes of smutted caneswassignificantly (P=0.01)
increased with increase in inoculum concentration
a6, 9and 12 MAP and at 9 and 12 MAP in 1998
and 1999 plant canesrespectively. Length of intern-
odes of smutted canes of the 1999 plant cane at 6
MAP and the 2000 ratoon caneat 6, 9 and 12 MAR
was not significant. Significantly, longer internodes
of smutted canes were produced from the 6 x 106
teliospores/ml inoculum concentration compared to
the significantly shorter onesfromthe 4 x 10°and 2
x 10° teliospores/ml inoculum concentrations, which

were not significant between themselves at 6 and 9
MAP except a 12 MAP in 1998. On the contrary,
the length of internodes of the 1999 plant cane was
significantly different with increase in inoculum
concentration. Except the 1998 plant cane at 6 and
12 MAP and the 1999 plant cane at 9 and 12 MAP,
where differences in interactions of variety and in-
oculum concentration weresignificant, the other cane
cycleshad no significant interaction of variety x in-
oculum concentration.

TABLE 4 shows that there was no significant
difference in length of internodes between the two
varieties except in the 1999 plant cane at 9 and 12
MAP. Bidaloca had significantly shorter internodes
than Co 957 at 9 and 12 MAPin the 1999 plant cane.
The other crop cycles produced no internodes with
significant length difference.

TABLE 4 dso generally showsthat length of in-
ternodes of smutted caneswassignificantly (P=0.01)
increased with increase in inoculum concentration
at 6,9and 12 MAP and at 9 and 12 MAP in 1998
and 1999 plant canesrespectively. Length of intern-
odes of smutted canes of the 1999 plant cane at 6
MAP and the 2000 ratoon caneat 6, 9 and 12 MAR
was not significant. Significantly, longer internodes
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TABLE 3 : Effects of variety and inoculum concentration on length (cm) of internodes of smutted canes, 1998 and

1999 plant and 1999 and 2000 ratoon canes

1998 plant 1999r atoon crop 1999 plant cr op 2000 ratoon crop
Treat ment cane
6MAP 6MAR 9MAR 12MAR 6MAP 9SMAP 12MAP 6MAR O9MAR 12MAR
Co 957 40a 48a 5.la 5.9a 6.4a 6.4a 29a 92a 9.2a 7.4a 7.8a 7.7a
Bida locd 32a 37a b5.2a42a 4.la 4.1a 29a 7.7b 7.7b 6.2a 6.1a 6.2a
Mean 36 4.3 52 51 54 54 2.9 8.5 8.5 6.8 7.0 70
SE+ 046 085 032 090 110 1.10 020 0.30 0.30 0.30 1.20 1.00
NS NS NS NS NS NS NS * * NS NS NS
I noculum
concentration (1)
(tdiospares/ml)
0.0 00c 00c 0.0c 4.3a 4.5a 4.5a 25a 74c 7.4c 6.2a 6.6a 6.6a
2 x10° 41b 53b 63b 51a 5.4a 5.4a 3.1a 76¢c 7.6¢ 6.5a 6.6a 6.6a
4 x10° 46b 5.8b 7.0a5.3a b5.5a 5.5a 2.8a 9.0b 9.0b 6.9 7.1a 7.1a
6 x 10° 57a 6.0a 7.4a 5.6a 6.1a 6.1a 3.2a 98a 9.8a 7.8a 7.5a 7.5a
Mean 36 4.3 52 51 54 5.4 2.9 8.5 8.5 6.9a 7.0 7.0
SE+ 0.68 0.8 029 090 110 1.10 040 0.80 0.80 1.30 1.10 1.10
* % f ** NS NS NS NS * * NS NS NS
Interaction Vx| ** NS * NS NS NS NS * * NS NS NS

Means in a column followed by similar letter(s) are not significantly different at P=0.01, P=0.05 according to Duncan’s M ultiple

Range Test (DMRT), NS = Not significant

of smutted canes were produced from the 6 x 10°
teliospores/ml inoculum concentration compared to
the significantly shorter onesfrom the4 x 10°and 2
x 10° teliospores/ml inoculum concentrations, which
were not significant between themselves at 6 and 9
MAP except at 12 MAP in 1998. On the contrary,
the length of internodes of the 1999 plant cane was
significantly different with increasein inoculum con-
centration. Except the 1998 plant cane at 6 and 12
MAP and the 1999 plant cane at 9 and 12 MAPR,
where differences in interactions of variety and in-
oculum concentration weresignificant, the other cane
cycleshad no significant interaction of variety x in-
oculum concentration.

Effectsof inoculum concentration and sugar cane
variety on leaf area, 1998 - 2000

TABLE 5 shows that there was significant
(P=0.01) difference between thetwo varietiesin the
leaf area of smutted canes of the test varieties for
the 1998 plant cane at 12 MAP and the 1999 plant
caneat 9 and 12 MAP and the 1999 ratoon cane at 6
and 12 MAR. Smutted |leaves of Co 957 were sig-
nificantly larger than those of Bida local at these
growth stages. Similarly, there were significant de-

creases in the area of leaves of smutted canes with
increasein inoculum concentration in 1998 plant cane
a 6, 9 and 12 MAP. The 1999 plant cane and the
1999 and 2000 ratoon canes did not produce smut-
ted leaves that were significantly different in area
astheresult of increase in inoculum concentration.
Interaction of variety x inoculum concentration was
generaly not significant except at 6 MAPinthe 1998
plant cane.

Effects of sugar canevariety and inoculum con-
centration on number of millable and chewable
canes, 1998 — 1999.

Results presented in TABLE 6 show that thetwo
varieties had no significant millable and chewable
number difference in 1998 plant cane. In 1999 ra-
toon cane Bidalocal consistently had less number
of chewabl e canesthan the number of millablecanes
produced by Co 957.

Ontheother hand, TABLE 6 aso showsthat there
was no significant decreaseinthe number of millable
and chewable caneswith increasein inoculum con-
centrationin 1998 plant caneat 6 and 9 MAPandin
1999 ratoon cane at 9 MAR. Significant (P=0.01)
number differencewasrecorded at 12 MAPin 1998



8 Yield components and caneyield losses of two sugar cane varieties affected JOCSR, 1(1) 2016

Full Paper ==

TABLE 4 : Effects of variety and inoculum concentration on leaf area (cm?) of smutted canes, 1998 - 2000

L eaf length (cm)
Treament 1998 plant crop 1999r atoon cr op 1999 plant crop 2000r atoon cr op
6MAP 9M AP 12MAP 6MAR SM AR 12MAR 6MAP 9M AP 12MAP 6MAR 9MAR 12M AR

Variety (V)
Co 957 06a 07a 0.7a 07a 05a 010a 03a 07a 0.8a 05a 1l2a 1.2a
Bidalocd 06a 06a O05b 04 03b 070 03a 06b 06b 03a 11lla 1.1b
Mean 0.6 0.7 06 0.6 0.4 09 0.3 0.7 0.7 0.4 12 12
SE+
* NS * * NS * NS * NS NS NS NS
I noculum
concentration (1)
teliosporegml
0.0 00Oc 00d 00d O6a 08 1l0a 05a 07a 09a O0ba 1l1l4a 1l4a
2x10° 1l2a 1l6a 1l6a O05a 050 09% 03b 050 06b 03b 12b 12b
4x10° lla 13 13 0ba 05b 07d 03 05b 06b 03 12b 1.2b
6 x 10° 08b 09c 009c 04a 04c 08 03b 05b 05¢c 03b 10c 1.1c
Mean 0.8 1.0 10 0.4 0.5 0.9b 0.4 0.6 0.7 0.4 12 12
S+ 010 010 008 010 010 010 010 010 010 010 010 010

*x *x *x NS NS NS NS NS NS NS NS NS
Interaction V x | *x NS NS NS NS NS NS NS NS NS NS NS

Means in a column followed by similar letter(s) are not significantly different at P=0.01, P=0.05 according to duncan’s multiple
range test (DMRT), NS = Not significant

TABLE 5 : Effects of variety and inoculum concentration on number of millable and chewable canes, 1998 plant
and 1999 ratoon canes

Number of millable and chewabl e canes

Treatment 1998 plant crop 1999ratoon crop
6MAP  9MAP 2MAP G6MAR 9MAR 12MAR
Vaiety (V) 68740a 105800a 105000a 99710a 91150a  106400a
Co957 62420a  83830a 82580a  25750b  18850b 20080b
Bidaloca 65580 HA315 93790 62730 55000 63240
Mean 16650 13360 9040 10760 11350 4660
SE+ NS NS NS ** ** **
Inoculum Concentration (1) teliospores ml 78720a 1085a 107400a 64920a 59690a 72750a
0.0 73330a 103800a 102900a 64830a 56420a 64920b
2x10° 56920a 92170a 102000a 61420a 53170a 61500b
4x10° 53330a  74670a 62830c 59750a  50710a 53750c
6x10° 65575 100335 93783 62730 54998 63230
Mean 9569 12500 11530 13150 11710 4477
SE+ NS NS ** NS NS **
Interaction V x | NS NS NS NS NS NS

Meansin a column followed by similar letter(s) are not significantly different at P=0.01 P=0.05 accor ding to duncan’s new multiple
range test (DNMRT), NS = Not significant

plant cane and at 12 MAR in 1999 ratoon cane on  ml inoculum was significantly less than that from
millable and chewable canes with increase in in-  settsinoculated with 4 x 106 and 2 x 106 teliospores/
oculum concentration, except that the number of ml Interactions of variety x inoculum concentration
canesfrom settsinoculated with 6 x 106 teliospores/  were not significant on number of chewable and
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TABLE 6 : Effects of variety and inoculum concentration on number of millable and chewable cane, 1999 and 2000

Number of millable and chewable caneha

Treatment 1999 plant crop 2000 r atoon cr op
6 MAP IMAP 12 MAP 6 MAR 9MAR 12MAR
Variety (V) 111600a 116700a 119100a 95880a 90330a  85040a
Co 957 80220a 79750a 82080a 2800b 17130b 20580b
Bidalocal 95910 148225 100590 61940 53730 52810
Mean 12310 14660 14760 5616 5041 2471
SE+ NS NS NS > *x *x
Inoculum Concentration (1) teliosporesiml 109200a 103800a 106800a 69250a  65000a 62500a
0.0 101400a 98750a  100800a 60500a 57250a 53330ab
2 x 10° 96820a  109800a 111800a 58000a 45420a  49420b
4 x10° 76280a 80670a 83000a 60000a 47250a  46000b
6 x 10° 95925 98255 100600 61978 53730 52812
Mean 17200 16910 17030 7823 9858 3304
SE+ NS NS NS NS NS **
I nteraction V*| * * * NS NS NS

Meansin a column followed by similar letter(s) are not significantly different at P=0.01 P=0.05 accor ding to duncan’s new multiple

range test (DNMRT), NS = Not significant

millable canes in the 1998 plant and 1999 ratoon
canes.

Results presented in TABLE 6 show that thetwo
varieties had no significant number difference of
millable and chewables canes at 6, 9 and 12 MAP
in 1999 plant cane. On the other hand, the 2000 ra-
toon cane had significant number difference of
millable and chewable canes at 6, 9 and 12 MAR.
Bida local had consistently less number of chew-
able canes than the number of millable canesin Co
957 at 6, 9 and 12 MAR.

TABLE 6 aso shows that there was no signifi-
cant decrease in the number of millable and chew-
able canes with increase in inoculum concentration
in 1999 plant caneat 6, 9 and 12 MAP.

Similarly, there was no significant decrease in
the number of millable and chewable canesin 2000
ratoon cane at 6 and 9 MAR, except at 12 MAR
where significant (P=0.01) decrease was recorded
on number of millable and chewable cane with in-
crease in inoculum concentration. Differences in
number of millable and chewable canes were not
significant with 6 x 10° and 4 x 10° teliospores/ml,
4 x 10° and 2 x 10° teliospores/ml and 2 x 10°
teliospores/ml and check concentrations. Interactions
of variety x inoculum concentration were significant
(P=0.05) on number of chewable and millable canes
a 6,9 and 12 MAP in 1999 plant crop but not sig-

nificant in the 2000 ratoon cane.

Effectsof inoculum concentration and sugar cane
variety on incidence and yield, 1998 plant crop
and 1999ratoon crop

TABLE 7 shows that in 1998, there was highly
significant (P = 0.01) decrease in yield of the two
test canes. Also at 3, 6, 9 and 12 MARP, there was
significantly higher incidence of smutted stools of
Bidalocal than Co 957. The same table also shows
thatin 1998, at 3, 6, 9 and 12 MAP, therewas highly
significant (P = 0.01) increase in incidence of whip
smut on sugar cane stoolswithincreasein inoculum
concentration. Therewashighly significant (P=0.01)
interaction of variety and inoculum concentration on
incidence of smutted stools. There was no signifi-
cant interaction of variety and inoculum concentra-
tion on caneyield.

TABLE 7 aso shows that in 1999 at 3 and 6
MAR, there was highly significant (P = 0.01) inci-
dence of smutted stools of Bidalocal than Co 957,
but no significant difference on disease incidence
was observed a 9 and 12 MAR between the two
varieties. At 3, 6, and 9 MAR, there were highly
significant (P = 0.01) increase on disease of whip
smut on sugar cane stoolswithincreaseininoculum
concentration, except that at 12 MAR thedifference
inincidence of whip smut on stoolswas not signifi-
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cant.

TABLE 7 again shows that the yield of the two
varietieswas significantly different from each other,
with Bidalocal producing lower yield than Co 957.
Similarly, the 1999PC gave highly significant (P =
0.01) decreased yield asinoculum concentration in-
creased. The differences between the yield of cane
following application of inoculum concentration of
6 x 10° and 4 x 10° teliospores/ml, 4 x 10° and 2 x
10° teliospores/ml were not significant but signifi-
cant with the check. Interaction of variety and in-
oculum concentration on theyield of caneinocul ated
with whip smut was similarly significant.

TABLE 7 aso shows that in 2000, there was no
significant difference between the yield of Bidalo-
cal and Co 957. In contrast, the ratoon yield was
significantly (P = 0.01) decreased with increase in
inoculum concentration. Interaction of variety and
inoculum concentration was not significant.

DISCUSSION

In achieving the objectives of the yield compo-
nents and caneyield losses studies, two varieties of
sugar cane, Co 957 and Bidalocal, of known sus-
ceptibility to S. scitamineum? 3 were evaluated
from 1998 to 2000.

Significant size difference was observed on Co
957 and Bidalocal healthy and smutted cane stalks
at several growth stages of the canes assessed in
1998, 1999 and 2000. There was a contrasting re-
duction in stalk girth of smutted canes compared to
bigger stalksin healthy canes. Whip smut drastically
reduced the sizes of smutted Co 957 and Bidalocal
cause at all the growth stages of the canes assessed,
thus confirming its negative effect on affected sugar
cane. Generally, no significant size difference was
observed on stalk girth of healthy caneswith increase
in inoculum concentration in 1998 and 1999 plant
and 1999 and 2000 ratoon canes. On the other hand,
stalk girth was significantly reduced with increase
in inoculum concentration at 9 and 12 MAP and 9
and 12 MAR in 1998 plant and 2000 ratoon canes
respectively.

Interaction of variety and inoculum concentra-
tion was significant at 6 month growth stageeachin
1999 plant and 2000 ratoon healthy canes and of

2000 ratoon smutted canes respectively, as well as
at 12 month growth stage of 1999 and 2000 ratoon
healthy canes. Best interactions of variety and in-
oculum concentration were obtained with 6 x 10°
teliospores/ml inoculum and Co 957 and Bida lo-
cal, where significantly thin stalks in healthy and
smutted canes were got at 6 and 12 Mar in 2000.
The generally significant interactions of variety x
inoculum concentration observed with increasing
inoculum concentration with significantly decreased
cane sizes of affected sugar cane at 9 and 12 month
(270 and 360 — d) in this study; is similar to reports
by Padmanaban et al., (1986b). Theworkers asserted
that when smut appeared in 210-d old sugar cane,
there was no marked reduction in yield. Stalk girth
is ayield component of sugar cane, therefore, the
significant smut effect at 9 month (270-d) and 12
MAR (360-d) suggest marked reduction inyield in
terms of millable and chewable stalks at harvest.
This observation therefore, differs from the report
by Padmanaban et al., (1988b) probably because
the significant smut effects occurred at later stages
of the canesin the present study than the stages re-
ported by these workers. Stalk reduction effect of
whip smut on infected canes has been widely re-
ported*® 31, Hence, the generally observed reduced
stalk girth of thetest canesin the present study agrees
with the reports by these workers.

Investigation was aso carried out on the effect
of whip smut on number of internodesin healthy and
smutted canesin the quantitative loss assessment in
sugar cane from 1998 to 2000. Difference in num-
ber of internodes of Co 957 and Bidalocal wassig-
nificant only in 1999 and 2000 ratoon canes at 9
MAR. Generally, effects of inoculum concentration
and variety were not significant on number of inter-
nodesin healthy and smutted canes, except in 1999
ratoon cane at 12 MAR and in 1999 plant cane at 9
MAP and in 2000 ratoon cane at 9 and 12 MAR.
Interactions of variety x inocul um concentration were
also significant only in 1999 and 2000 ratoon canes
at 12 MAR and 9 MAR respectively.

Therewas significant decreasein the number of
internodeswith increase in inoculum concentration
only in 1998 plant caneat all thethree growth stages
assessed for number of smutted internodes. Interac-
tions of variety and inoculum concentration were
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TABLE 7 : Effects of variety and inoculum concentration on smut incidence and sugar cane yield of two plant and

two ratoon crops at 9 MAP/MAR 1998 — 2000

% smut incidence Caneyidd (tha)
Treatment Plant Crop Ratoon cr op plant crop Ratoon crop
1998 1999 1999 2000 1998 1999 1999 2000
Variety (V) 25.3a 29.7 428b 463a 1151a 495a 85.0a 42.8a
Co 957 31.9a 36.0a 66.1a 518a 824 39.0b 457b 47.1a
Bidalocd 286 329 545 491 98.9 44.3 64.4 450
Mean 230 6.0 480 280 1150 0.90 2.60 10.0
SE+ NS NS * NS NS *x * NS
Inoculum Concentration (1) teliospores/ml
0.0 00d 28.7b 59.2a 40.2b 1179a 56.2a 81.9a 64.8a
2x 10° 252c 28.7b 50.1a 48.2b 106.2ab 48.16 68.5b 43.6ab
4x 10° 38.3b 22.7b 49.2a 457b 98.6ab 424c 59.06c 38.1ab
6x 10° 50.9a 51.2a 59.4a 622a 7263 30.3d 522c 33.4b
Mean 286 323 545 491 98.8 44.3 65.8 450
SE+ 230 6.00 680 390 12.0 250 3.80 7.00
* % ** NS * % * % * % * % * %
Interaction Vx| NS NS NS NS NS NS * NS

Meansin a column followed by similar letter(s) are not significantly different at P=0.01 P=0.05 accor ding to duncan’s new multiple

range test (DNMRT), NS = Not significant

significant in 1998 and 1999 plant canesat 12 and 6
MAP and in 2000 ratoon cane at 6, 9 and 12 MAR.
The generally no significant reduction in number of
internodesin smutted canes except in 1998 plant cane
observed in the present investigation, differs from
report by Kumar et al., (1989) who obtained re-
duced number of internodesin canevariety infected
with S scitamineum in India, but agrees with re-
ports by Msechu and Keswani (1982), who also
observed no significant differencesin the number of
internodes of infected canesin their yield determin-
ing study in Tanzania.

The few significant interactions of variety x in-
oculum compared to the greater number of non sig-
nificant interactions of variety and inoculum con-
centration on number of internodes in healthy and
smutted canes observed in the present study; suggest
that the observed differences between Co 957 and
Bidalocal might not be due to effect of smut. Bida
local and Co 957 have contrasting characters with
each other. While Co 957 isan industrial cane vari-
ety used in the processing of sugar, Bidalocal isthe
native variety known mainly for chewing? with char-
acteristic different number of internodes from those
of Co 957. However, the reduced number of intern-
odes obtained in smutted canes in this study, could

be as the result of elongated growth forced on af-
fected plants by the effect of whip smut!*8 1

Thesignificant interactionsof variety and inocu-
lum concentration observed on the number of inter-
nodesin smutted stalksin 1998 and 1999 plant canes
at 12 and 6 MAP, and in 2000 ratoon cane at 6, 9
and 12 MAP shows that Co 957 and Bida local
treated with 6 x 106 teliospores/ml inoculum con-
centration, produced significantly fewer number of
internodes. M sechu and Keswani (1982) noted simi-
lar behaviour to S. scitamineumin the different va-
rieties studied in Tanzania, where whip smut effects
ranged from no significant to significant on number
of internodes.

Thelength of internodesin healthy and smutted
canes was a so assessed in the quantitative loss of
sugar caneto whip smut inthe present investigation.
Differencein length of healthy internodes of Co 957
and Bidalocal were not significant, except in 1998
andcaneat 6 and 9 MAPandin 1999 - plant cane at
9 MAP. Similarly, effects of inoculum concentration
and variety on length of healthy internodeswere not
observed to be significant with increase in inocu-
lum concentration. Interactions of variety x inocu-
lum concentration were significant on length of
healthy internodesin 1999 - plant caneat 9 MAP.
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Similarly, significant length difference was ob-
served on internodes of smutted Co 957 and Bida
local canesonly in 1999 plant caneat 9 and 12 MAP.
Ontheother hand, significant length differenceswere
observed with increase in inoculum concentration
on internodes of smutted stalks only in 1998 plant
caneat 6, 9 and 12 MAP and in 1999 plant canes at
9 and 12 MAP. The rest of the cane cycles had no
significant length difference on internodes of smut-
ted cane stalks. Interactions of variety x inoculum
concentration were also significant only in 1998 -
plant caneat 6 and 12 MAPR, and in 1999 plant cane
at 9 and 12 M AP and length of internodes of smutted
cane stalks. The observed significant and no signifi-
cant length differences of internodesin healthy and
smutted stalks in the present study agree with re-
ports by several workers. Antonie (1961); de
Ramallo, (1980) and Kumar, et al ., (1989) reported
the effects of whip smut on infected canetoinclude
slender stalks and shorter or longer internodes, de-
pending on the variety. On the other hand, the sig-
nificantly longer internodes observed with increas-
ing inoculum concentration in the present study, dif-
fer from report by M sechu and Keswani (1982) who
obtained reduced length of internodes in infected
canes by S. scitamineum but agree with reports by
Sivanesan and Waller (1986) and Comstock et al.,
(1983).

Variety difference only could not beresponsible
for the observed effect of S. scitamineum observed
on length of internodesin Co 957 and Bidalocal as
both were significantly increased with increase in
inoculum concentration. The significantly long in-
ternodes of smutted Co 957 and Bidalocal observed
inthe present study, support reportsby Mathur (1975)
and de Ramallo (1980) who observed significantly
longer internodes of affected canes by whip smut,
especialy the upper internodes. Thus the aggre-
gated effects of such elongated upper internodes
could also be responsible for the observed signifi-
cantly long internodes of Co 957 and Bida local
treated with 6 x 10° teliospores/ml inoculum con-
centration in thisstudy.

The 6 and 9 month growth stages of the 1998
and 1999 plant canes, where significant interactions
of variety and inoculum concentration were observed
on length of smutted Co 957 and Bidalocal canes,

represent the midway as well as being close to the
maturity stages of sugar cane, respectively. Thus, the
significant interactions of Co 957 and Bida local
and inoculum concentrati ons observed on internodes
lengths of the two varieties could be due to added
external inoculum from secondary infection which
isexpected to be higher at these stages of the growth
of the two varieties. This could be so because, Hoy
and Grisham (1988) reported on the spread and in-
crease of smut and concluded that these were af-
fected by interplay of interactions of cultivar infec-
tion characteristics. Such characteristicsinclude smut
recurrence rate in ratoon stools and the height of
smut whipsin relation to the crop canopy. Some of
these interaction effects would have, therefore,
added to the observed significant interactions of
vareity and inoculum concentration on increased
length of internodes of smutted Co 957 and Bida
local.

Theother yield component assessed inthe evalu-
ation of quantitative loss of sugar cane to S.
scitamineum was |leaf area of smutted canes.

Significant difference was observed on smutted
leaf area of Co 957 and Bida local in 1998 plant
cane at 6 and 12 MAP, in 1999 plant cane at 9 and
12 MAP andin 1999 ratoon cane at 6 and 12 MAR.
Effects of variety and inoculum concentration were
not significant on leaf areaof smutted canes, except
in 1998 plant cane at 6, 9 and 12 MAP. Interactions
of variety x inoculum concentration were significant
on areaof smutted leaves only in 1998-plant cane at
6 MAP,

Generally, S scitamineum reduced the area of
leavesin infected canesin this study. The leaf area
of infected canes were drastically with increasing
inoculums concentration. Leaf reduction affects su-
crose manufacture and subsequent accumulationin
the stalk. The significant reduction in the area of
leaves of infected canes by whip smut in the present
study is aso in agreement with reports by several
Workaél& 19, 10, 24].

The numbers of healthy and millable aswell as
chewable stalksareyield components of sugar cane.
Consequently, these were al so assessed in the quan-
titative loss evaluations of sugar cane to S.
scitamineum. Except in 1998 plant cane at 9 MAP,
the number of hedthy caneswas significantly greater
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in Co 957 thanin Bidalocal in 1998 and 1999 plant
canes at 12 and 9 and 12 MAP respectively and in
1999 and 2000 ratoon canes at 9 and 12 MAR. Ef-
fectsof variety and inoculum concentration weresig-
nificant on number of healthy caneswith increasein
inoculum concentrationin 1998 and 1999 plant canes
at 12 and 9 MAP, and in 1999 and 2000 ratoon canes
at 9and 12 MAR. Interactions of variety and inocu-
lum concentration were significant on number of
healthy canes only in 1999 plant cane at 9 and 12
MAP and in 2000 ratoon cane at 12 MAR.

Significant difference was observed on number
of millable and chewable canesin 1999 ratoon cane
a 6, 9 and 12 MAR, but not in 1998 plant cane of
the two varieties at any growth stage assessed. Ef-
fects of variety and inoculum concentration were
observed to be significant on number of millable
and chewable canes only in 1998 plant and 1999
ratoon canesat 12 MAPand MAR. Similarly, inter-
actionsof inoculum concentration x variety werealso
not significant.

In the second year evaluation, the two varieties
had no number difference of millable and chewable
canes between them. Effects of variety and inocu-
lum concentration were significant on number of
millable and chewable canes only in 2000-ratoon
cane at 12 MAR. On the contrary, interactions of
variety and inoculum concentration were observed
to be significant in 1999 plant cane at 6, 9 and 12
MAP and not with 2000 ratoon cane.

Generally, thetwo test varieties showed signifi-
cant difference on number of healthy and millable
and chewable canes produced by them. Similarly,
the number of healthy aswell asmillable and chew-
able canes was reduced with increase in inoculum
concentration in the present study.

The observed significantly reduced number in
healthy and millable and chewable stalks with in-
creasi ng inoculum concentration corroborate reports
by Mathur (1975) and Hoy et al., (1986); who ob-
served that the most significant effect of whip smut
on cane was the reduction in the number of healthy
stalks of affected canes. They also corroborate oth-
ersby Valadares and Gonazales (1986) and Villaon
and Warfield (1988), who observed reduction in
crushable or millable stalks by S. scitamineum in
their separate studies and of course the significant

> FUl] Paper

reduction in chewable canes as well, recorded in
the present study.

The observed seeming good yield in terms of
number of healthy and millable and chewable stalks
of Bidalocal in spite of severe whip smut effectsin
1998 plant canes agrees with reports by Phelps and
Donelan (1991) and Cawich and Rancharan (1980)
who recorded clear evidence of recovery and even-
tua attainment of good yield following marked symp-
toms of whip smut in their test varieties, and good
yield in spite of high smut severity respectively. Bida
local, however, subsequently trailed behind Co 957
in the number of healthy and chewable stalks com-
pared to higher millable stalksin the | atter.

The observed generally greater number of healthy
and millable stalksin Co 957 than Bidalocal show
the inherent differences between the two varieties
in terms of number of tillers per stool, the ability to
survive ratooning as well as their ability to with-
stand high whip smut effectsor not.

Cultivar Co 957 tillers more than Bida local,
whichisagain more susceptibleto S. scitamineun®4
than Co 957. These confounding factorsmight have,
therefore, contributed to the observed significantly
less number of healthy and chewable stalksin Bida
local than the significantly greater number of millable
stalks in Co 957 in the present investigation. The
results of the present study are similar to reports by
Glaz et al., (1989) who indicated that actual levels
of smut produced in their inocul ated studiesto quan-
tify levels of disease in infected canes and assess
the resulting yield loss, were not as expected for all
treatments. Thus, the differential response to S.
scitamineum by the two varieties shows that actual
levelsof smut inthem were al so not as expected for
all thedifferent inoculum concentration.

Furthermore, the markedly reduced cane weights
resulting from the highest inoculum concentrationin
this study supports the findings by several workers
that smut infection reduces cane yieldi*® 2414, Each
of the inoculum concentrations recorded its own
markedly reduced weight effect on the test canes
corresponding to the strength of theinoculum present
at thetime of infection at inoculation. Differencesin
smut effect have been known to occur as aresult of
initial inoculumg™. Therefore, the observed signifi-
cant differences on weights of infected canesin the
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present investigation arein linewith the findings by
other workers in other sugar cane producing areas
such as Brazil where smut effects have been docu-
mented™.

Whip smut caused significant loss of Co 957 and
Bidalocal in al the two plant cycles between 1998
and 2000 in terms of reduced cane weight and this
study hasthus established detailed documented evi-
denceontheyield componentsand caneyield losses
incited on sugar cane by S. scitamineumin Nigeria
Sustai nable management strategiesarethenext line
of research to reducethe effect of whip smut on sugar
caneinthecountry.

CONCLUSION

A detailed account of the effect of Sporisorium
scitamineum Sydow & H. Sydow on yield compo-
nents and yield of sugar cane has been given in this
report. Earlier reports by Bergamin and Amorim,
(1994) that increase in inoculums concentration in-
creaseswhip smut diseaseimpact on sugar canehave
been corroborated by the present study. Studies on
effective management strategies for whip smut are
needed to combat the effect of the fungus on sugar
cane.
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