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Abstract:

Susceptibility of sixteen sugarcane varieties to infection with pokkah boeng
disease and effect of the disease on vegetative growth of sugarcane plants were
tested under open greenhouse conditions and artificial inoculation of Fusarium
subglutinans in 2010/2011 and 2011/2012 seasons in Upper Egypt. All tested
sugarcane varieties were susceptible to infection with the pathogen with different
degrees of susceptibility. In the two tested seasons, the G.T.54-9 and G.2004-32
varieties showed high susceptibility followed by G.2003-47, G.2003-3, G.1999-
103 and G.1998-28, then other tested varieties. However, G.2001-79 and
G.2000-176 varieties proved to be moderately susceptible. K2 isolate of F. sub-
glutinans caused higher disease severity than K5 isolate, on the tested sugarcane
varieties in both tested seasons. The interaction between tested varieties and fun-
gal isolates was significant in both seasons. The highest disease severity (VY.0
and 76.0%) was recorded on G.T.54-9 and G.2004-32 varieties inoculated with
K2 of F. subglutinans in both seasons, while the lowest disease severity (20.0%)
was recorded on G.2001-79 and G.2000-176 varieties infected with K2 and K5
isolates. Infection with of F. subglutinans isolates increased the number of till-
ers/plant by two folds in infected plants compared with non-inoculated plants in
both seasons, however, the number of internodes/plant, stalk length and stalk di-

ameter of the tested sugarcane varieties were significantly decreased by infection.
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Introduction:

Sugarcane is one of the most
important crops for the sugar produc-
tion in the world (Islam et al., 2001
and Vishwakarma et al., 2013). The
sugarcane crop is affected by numer-
ous diseases which caused great
losses in yield of sugar and cane. In
Egypt, sugarcane plants are attacked
by several phytopathogenic fungi
causing various root and stalk dis-
eases (Martin ef al., 1961). The pok-
kah boeng disease, caused by the
fungus Fusarium moniliforme Shel-
don, is becoming major disease of
sugarcane. The occurrence of the dis-
ease has been recorded in almost all
the cane growing countries in the
world, i.e. Brazil, Cuba, Egypt, India
and United States (Martin et al.,
1961, Higgy et al., 1976 and Vishwa-
karma et al, 2013). Recent survey
during 2007-13 showed increasing
trend of disease incidence and most
of the commercial cultivars affected
by the disease ranged from 1-90%.
Although, pokkah boeng comes under
minor concern but these days it is go-
ing to be major on basis of their rapid
epidemiology during last few years
(Vishwakarma ef al., 2013).

Pokkah boeng is an air-borne
disease and primarily transmitted
through the air-currents and secon-
dary transmission is through the in-
fected setts, irrigation water, splashed
rains and soil. The pathogen (F.
monilifome) can survive for 12
months in the plant debris under natu-
ral conditions. The severe incidence
of the disease occurred in the range of
temperature between 20 -32°C and in
rainy season. The control of plant
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diseases using classical fungicides
raises serious concerns about food
safety, environmental quality and
fungicides resistance, which have dic-
tated the need for alternative patho-
gens management techniques. In par-
ticular, resistance varieties could af-
fect the disease tolerance or resis-
tance of plants to pathogens and con-
sider medium safety to control plant
diseases. Planting of healthy seed ma-
terial/use of resistant verities and fol-
low of integrated disease manage-
ment practices are the best way to
prevent disease incidence (Lyrene et
al., 1977 and Patil et al., 2007). F.
moniliforme can be disseminated
horizontally by airborne spores or
crop debris and vertically through the
seed pieces. So it is important to use
of resistant varieties. This process for
controlling is limited and there is in-
creasing need for novel and environ-
mentally sound strategies to control
this and other diseases of sugarcane.
The actual frequency and level of
pokkah boeng resistance in Egyptian
varieties in breeding and selection
population are unknown. Thus, the
objective of this work was to evaluate
the introduced sugarcane varieties of
to pokkah boeng disease under artifi-
cial conditions. Also, the effect of the
disease on growth of sugarcane plants
was assessed.
Materials and Methods:
1. Sugarcane plants

Reaction of sixteen sugarcane
varieties  (G.2000-5, G.2000-47,
G.2003-47, G.2004-27, G.2003-3,
G.2003-38, G.2003-44, G.1984-47,
G.1999-103, G.2004-32, G.2001-79,
G.1998-28, G.2000-176, G.2002-10,
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G.2003-1 and G.T.54-9) to infection
with pokkah boeng disease was
tested. The experiment was con-
ducted at 2010/2011 and 2011/2012
growing seasons in the open green-
house of EI-Mattana Research Sta-
tion, Luxor Governorate under artifi-
cial infection using 30cm diameter
pots filled with 5-kg sterilized Nile
silt soil. The soil and pots were steril-
ized with 5 % formalin solution for 5
minutes. The soil was covered with a
polyethylene sheet for seven days to
retain the gas and left to dry for two
weeks until all trace of formaldehyde
disappeared. Surface sterilized single-
bud cuttings of each sugarcane vari-
ety were planted. The cuttings were
surface sterilized by soaking in 2%
sodium hypochlorite solution for 5
minutes, washed thoroughly 3 times
with sterilized distilled water. From
each variety, 45 single-bud cuttings
were divided to 3 replicates (5 cut-
tings/replicate). Five nods contain 5
buds were planted in each pot. Each
single-bud cuttings was trimmed to
leave 1-2 cm of internode tissue on
each side and three pots were used
per isolate and five nods contain 5
buds were planted in each pot on the
first week of march. The pots were
watered after planting, fertilizer of
sugarcane was applied routinely as
mentioned in recommendation of
Egyptian Ministry of Agriculture and
kept in open greenhouse.
2. Fungal pathogen isolates and in-
oculum preparation

The two highly pathogenic iso-
lates K2 and K5 of Fusarium subglu-
tinans (Wollenweber & Reinking)
Nelson ef al. were obtained from the
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culture collection of plant pathology
Department, Faculty of Agriculture,
Assiut University, Assiut, Egypt. In-
ocula of isolates were prepared on
PDA medium at 30°C for ten days.
Spore suspension of each isolate was
prepared by flooding each of fungal
plants with 10 ml sterilized water for
1-2 minutes to release the spores. The
concentration of spore suspension
was adjusted to reach 10° CFU/ml
(Yates et al. 1997) using a haemocy-
tometer slide.
3. Inoculation and evaluation of
disease

Sugarcane seedlings (45 days
old) were inoculated with each fungal
isolates. For inoculation, leaf spindles
of each plant were fully sprayed with
spore suspension of each isolate using
an Atomizer as described by Priode
(1929). The control plants were
sprayed with distilled water. The in-
oculated and non-inoculated plants
were covered with clear polyethylene
pages over night. Three pots con-
tained five seedling were used for
each isolate as well as the control
treatment. After six months from in-
oculation, the disease severity per-
centage (DS%) of pokkah boeng was
evaluated using a rating system from
0-5 according to the modified scale
designed by (Ramirez and Nass,
2005) as follow: 0 = Healthy phase
(No symptoms); 1 = Chlorotic phase
(Leaves showing chlorosis,
narrowing and distortion); 2 = Leaf
crinkling and twiste phase (Spindel
showing leaf crinkling and not
completely folding); 3 = Top-Rot
phase (Stalk showing top rot and
apical bud and side shoot
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development); 4 = Ladder-like le-
sions phase (Stalk showing ladder-
like lesions); 5 = Knife-cut phase
(Stalk showing terminal knife cut and
side shoot development).

Disease severity (DS%) index
was calculated by the following equa-
tion:

Y(Ax n)
2B x Maximum possible score (5)

DS% = x 100

A = disease scale (0, 1, 2, 3, 4 or 5).

n = number of stalks for each disease
scale.

B = total number of stalks.

4. Growth of sugarcane plants meas-

ures:

After eleven months from plant-
ing, the measures of growth of inocu-
lated and non-inoculated (control)
sugarcane plants were recorded.
Number of tillers/plant, number of
internodes/stalk, stalk length (cm)
and stalk diameter of millable cane
(cm) were measured for each variety.
Statistical analysis

Data of the experiments were
transferred into angular transforma-
tion and subjected for ANOVA to
calculate the least significant differ-
ences (L.S.D) at 5% probability. A
randomized complete block design
with three replications was used in
both seasons as mentioned by (Go-
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mez and Gomez., 1984). Using
means of "MSTAT-C" computer
software program package according
to (Freed et al., 1989).

Results:

1. Susceptibility of certain sugar-
cane varieties to the disease:

Reaction of sixteen sugarcane
varieties  (G.2000-5, G.2000-47,
G.2003-47, G.2004-27, G.2003-3,
G.2003-38, G.2003-44, G.1984-47,
G.1999-103, G.2004-32, G.2001-79,
G.1998-28, G.2000-176, G.2002-10,
G.2003-1 and G.T.54-9) to infection
with the disease was tested under
open greenhouse conditions and arti-
ficial inoculation with K2 and K35 iso-
lates of Fusarium subglutinans in
2010/2011 and 2011/2012 successive
seasons.

Data presented in Table (1) in-
dicate that the tested sixteen sugar-
cane varieties were susceptible to in-
fection with both isolates of the
pathogen with different degrees of
susceptibility. In the two tested sea-
sons, the G.T.54-9 and G.2004-32
varieties show high susceptibility to
both K2 and K5 isolates followed by
G.2003-47, G.2003-3, G.1999-103
and G.1998-28 then other tested va-
rieties. However, G.2001-79 and
G.2000-176 wvarieties proved to be
moderately susceptible to pokkah
boeng disease.
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Table (1): Susceptibility of certain sugarcane varieties to infection with K2
and KS isolates of Fusarium subglutinans in 2010/2011 and
2011/2012 growing seasons, under greenhouse conditions.

Disease severity percentage
2010/2011 Season 2011/2012 Season

Variety K2 Isolate K5 Isolate Mean K2 Isolate | K5 Isolate Mean
G.2000-5 40.00 Y, 0 36.00 44.00 40.00 42.00
G.2000-47 ARFRR YY, 0 26.00 28.00 36.00 32.00
G.2003-47 T, A 56.00 60.00 40.00 50.00
G.2004-27 Y, 0w Yo,on 22.00 29.00 32.00 30.50
G.2003-3 Y, O, v 46.00 40.00 48.00 44.00
G.2003-38 YY, 00 Eay0n 36.00 32.00 40.00 36.00
G.2003-44 O, v Yo,on 38.00 52.00 24.00 38.00
G.1984-47 Eay0n Yo, 00 30.00 44.00 28.00 36.00
G.1999-103 O, v Ea,0n 48.00 56.00 44.00 50.00
G.2004-32 AR O, v 64.00 68.00 52.00 60.00
G.2001-79 Yo,on Yo,on 20.00 24.00 32.00 28.00
G.1998-28 XK Y, 0w 44.00 60.00 24.00 42.00
G.2000-176 Yo,on Yo,on 20.00 28.00 20.00 24.00
G.2002-10 YY, 00 Ea,0n 36.00 36.00 32.00 34.00
G.2003-1 Eay0n Yo,on 30.00 40.00 YA, o 34.00
G.T. 54-9 VY, o XK 68.00 76.00 72.00 74.00
Mean 43.01 34.50 38.75 44 .81 37.00 40.91

LSD at 5%
Variety A 5.98 4.95
Isolate B 1.74 1.58
Interaction AxB 6.97 6.33

Data also indicated that K2 iso-
late caused higher disease severity
than K5 isolate, on the tested sugar-
cane varieties in both seasons.

Results also showed that the in-
teraction between tested varieties and
fungal isolates was significant in both
seasons. The highest disease severity
(YY.0 and 76.0%) was recorded on
G.T.54-9 and G.2004-32 varieties in-
oculated with K2 of F. subglutinans
in both seasons, while the lowest dis-
ease severity (20.0%) was recorded
on G.2001-79 and G.2000-176 varie-
ties infected with K2 and K5 isolate
of F. subglutinans.

2. Effect of infection with pokkah
boeng disease on number of
tillers/plant:

Data in Table (2) indicate that
pokkah boeng disease increased sig-
nificantly number of tillers/plant of
the tested sugarcane varieties in the
two test seasons. The highest number
of tillers/plant (19.33 and 15.67 till-
ers/plant) was obtained by G.2003-38
variety in the first and second sea-
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sons, respectively. However, the low-
est number of tillers/plant (1.0 and
3.0 tillers/plant) was recorded in
(G.2004-27 variety in both seasons.

In general, concerning the effect
of infection with fungal pathogen iso-
lates on number of tillers/plant under
pathogen stress it was observed that
the number of tillers/plant was in-
creased by two folds in infected
plants with K2 or K5 isolates of F.
subglutinans in both seasons com-
pared with non- inoculated sugarcane
plants (4.44 and 5.50 tillers/plant).

The highest number of tillers
(20.0 and 26.0 tillers/plant) and (15.0
and 22.0 tillers/plant) was recorded in
(G.2003-38 variety infected with K2
and K35 isolates of F. subglutinans in
the first and second seasons, respec-
tively. On the other hand, in the first
and second seasons the lowest num-
ber of tillers (1.0 and 2.0 tillers/plant)
was recorded in G.2004-27 variety
after infection with K2 and K5 iso-
lates, respectively.
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Table (2): Effect of pokkah boeng disease caused by F. subglutinans isolates
K2 and KS on number of tillers/plant of certain sugarcane varie-
ties in 2010/2011 and 2011/2012 growing seasons, under green-

house conditions.

Number of tillers/plant
2010/2011 Season 2011/2012 Season
Variety Non- K2 K5 Mean Non- K2 KS Mean
inoculated Isolate Isolate inoculated Isolate Isolate

G.2000-5 T AR Yoo 10.67 5.00 14.00 8.00 9.00
G.2000-47 \XE T, T, 4.67 2.00 8.00 5.00 5.00
G.2003-47 £,00 VO, Ayos 9.00 4.00 10.00 6.00 6.67
G.2004-27 Voo XK XK XK 2.00 5.00 2.00 3.00
G.2003-3 O, YA v e VY, 0. 11.33 7.00 14.00 12.00 11.00
G.2003-38 VY, 00 Yo,en \AYER 19.33 10.00 15.00 22.00 15.67
G.2003-44 £, Yo,ne £, 6.00 4.00 11.00 5.00 6.67
G.1984-47 \IXE \EER £, 4.33 4.00 5.00 6.00 5.00
G.1999-103 Yoo 4y YE, 00 8.67 5.00 10.00 11.00 8.67
G.2004-32 4y VY, 0 YE, 00 11.67 10.00 12.00 14.00 12.00
G.2001-79 AR Ve O,un 4.67 3.00 6.00 5.00 4.67
G.1998-28 Vs VY, 0 AR 10.67 9.00 15.00 12.00 12.00
G.2000-176 XK O,nn T, 4.00 4.00 7.00 5.00 5.33
G.2002-10 Yoo Ayos Vo,0n 7.00 6.00 10.00 9.00 8.33
G.2003-1 Ay VY, 0 VY, 0 10.67 \ER 9.00 10.00 8.67
G.T. 54-9 Yyue YV, 0 Yoo 8.00 5.00 Ao 8.00 7.00
Mean 4.50 10.56 9.63 8.23 5.44 9.94 8.75 8.04
LSD at 5%
Variety A 0.83 0.91
Isolate B 0.36 0.39
Interaction AxB 1.44 1.57

3. Effect of infection with pokkah
boeng disease on number of
internodes/plant
Table (3) show that the highest

number of internodes/plant (21.13

and 21.27 internodes/plant) was

found in G.2003-1 variety in the first
and second seasons, respectively.

Moreover, the lowest number of

internodes/plant (16.13 and 16.80

internodes/plant) and (17.83 and

17.58 internodes/plant) was found in

(G.2003-38 and G. 2000-5 varieties in

the first and second seasons, respec-

tively.
Although, the number of inter-
nodes/plant of sugarcane plants

markedly decreased after infection
with K2 or K5 isolates of F. subgluti-
nans, insignificant differences be-
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tween both isolates in their effect
were observed in both seasons.

Compared with non-inoculated
control plants in first and second sea-
sons, the infection with both K2 and
K5 isolates of the fungal pathogen
significantly decreased the number of
internodes/plant in each sugarcane
variety. G.2003-1 sugarcane variety
showed the highest number of inter-
nodes/plant (20.40, 20.80, 21.30 and
21.25 internodes/plant) in the first
and second seasons under infection
by K2 and K5 isolates, respectively.
On the other hand, G.2003-38 variety
infected with K2 isolate show the
lowest number of internodes/plant
(13.40 and 15.25 internodes/plant) in
both seasons.
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Table (3): Effect of pokkah boeng disease caused by F. subglutinans isolates
K2 and KS on number of internodes/plant of certain sugarcane
varieties in 2010/2011 and 2011/2012 growing seasons, under

greenhouse conditions.

Number of internodes/plant
2010/2011 Season 2011/2012 Season
Variety Non- K2 K5 Mean Non- K2 KS Mean
inoculated Isolate Isolate inoculated Isolate Isolate

G.2000-5 18.00 16.00 16.40 16.80 20.00 16.50 16.25 17.58
G.2000-47 19.60 17.00 16.00 17.53 19.00 18.50 18.25 18.58
G.2003-47 20.60 17.40 17.40 18.47 18.30 18.00 18.00 18.10
G.2004-27 20.00 18.00 19.60 19.20 20.50 18.75 19.60 19.62
G.2003-3 19.00 17.60 18.80 18.47 21.00 18.00 19.00 19.33
G.2003-38 18.00 13.40 17.00 16.13 20.00 15.25 18.25 17.83
G.2003-44 22.00 18.20 16.60 18.93 20.30 18.75 17.00 18.68
G.1984-47 19.20 18.00 16.80 18.00 21.13 18.50 17.50 19.04
G.1999-103 20.00 18.00 19.00 19.00 20.00 18.75 20.00 19.58
G.2004-32 21.00 17.80 17.20 18.67 22.15 19.25 17.75 19.72
G.2001-79 20.60 18.80 18.40 19.27 20.56 19.75 19.00 19.77
G.1998-28 19.40 17.80 16.40 17.87 21.13 18.00 17.00 18.71
G.2000-176 19.20 18.00 17.20 18.13 20.50 19.25 17.50 19.08
G.2002-10 22.60 19.00 17.20 19.60 21.14 20.00 18.00 19.71
G.2003-1 22.20 20.40 20.80 21.13 21.30 21.25 21.25 21.27
G.T. 54-9 21.20 20.00 20.40 20.53 22.16 20.75 20.75 21.22
Mean 20.16 17.84 17.83 18.61 20.57 18.70 18.44 19.24
LSD at 5%
Variety A 0.79 0.72
Isolate B 0.34 0.31
Interaction AxB 1.37 1.25

4. Effect of infection with pokkah
boeng disease on stalk length
(cm)

Data presented in Table (4)
show that the stalk length of sugar-
cane plants significantly reduced by
infection with fungal pathogen in the
most of tested sugarcane varieties.
The greatest reduction of stalk length
of sugarcane plants was recorded in
G.2003-3 variety (112.67 and 111.0
cm) in the first and second seasons,
respectively, while the least reduction
of stalk length (151.33 and 150.0 cm)
was recorded in G.2000-176 variety
in first and second seasons, respec-
tively.

Although, the stalk length of
sugarcane plants was higher in non-
inoculated plants (147.13 and 148.00
cm) than in plants infected with K2
and K5 isolates of F. subglutinans
(130.13, 130.44 and 129.13 and
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128.06 cm) in the first and second
seasons, respectively. No significant
differences were observed in the ef-
fect of the tested isolates on stalk
length, in both seasons.

Results also indicate that high-
est stalk length in infected plants
(152.0 and 148.0 cm) was recorded in
G.2000-176 variety infected with K2
isolate of F. subglutinans in first and
second seasons, respectively. Lowest
stalk length was recorded in G.2003-
38 variety in both seasons, Whereas,
in the first season stalk length de-
creased from 152.0 cm to 88.0 cm in
plants infected with K2 isolate and
from 150.0 cm to 105.0 cm in the
second season. In the same sugarcane
variety, the isolate K5 of F. subgluti-
nans exhibited the lowest decrease in
stalk length (108.0 and 106.0 cm) in
first and second season, respectively.
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Table (4): Effect of pokkah boeng disease caused by F. subglutinans isolates
K2 and KS5 on stalk length (cm) of certain sugarcane varieties in
2010/2011 and 2011/2012 growing seasons, under greenhouse con-

ditions.
Stalk length (cm)
Variety 2010/2011 Season 2011/2012 Season
Non- K2 K5 Mean Non- K2 K5 Mean
inoculated Isolate |Isolate inoculated |Isolate |Isolate

G.2000-5 130.00 114.00 120.00 121.33 140.00 108.00 117.00 | 121.67
G.2000-47 155.00 126.00 110.00 130.33 150.00 125.00 108.00 | 127.67
G.2003-47 132.00 104.00 122.00 119.33 135.00 107.00 127.00 | 123.00
G.2004-27 134.00 128.00 119.00 127.00 135.00 130.00 122.00 | 129.00
G.2003-3 116.00 110.00 112.00 112.67 117.00 106.00 110.00 | 111.00
G.2003-38 152.00 88.00 108.00 116.00 150.00 105.00 106.00 | 120.33
G.2003-44 146.00 138.00 126.00 136.67 152.00 140.00 131.00 | 141.00
G.1984-47 152.00 142.00 130.00 141.33 150.00 136.00 128.00 | 138.00
G.1999-103 152.00 144.00 142.00 146.00 147.00 140.00 135.00 | 140.67
G.2004-32 149.00 142.00 138.00 143.00 155.00 145.00 130.00 | 143.33
G.2001-79 153.00 148.00 122.00 141.00 158.00 143.00 122.00 | 141.00
G.1998-28 157.00 140.00 142.00 146.33 155.00 145.00 136.00 | 145.33
G.2000-176 156.00 152.00 146.00 151.33 157.00 148.00 145.00 | 150.00
G.2002-10 150.00 138.00 142.00 143.33 150.00 140.00 143.00 | 144.33
G.2003-1 152.00 136.00 144.00 144.00 153.00 132.00 142.00 | 142.33
G.T. 54-9 168.00 132.00 143.00 147.67 164.00 137.00 147.00 | 149.33
Mean 147.13 130.13 129.13 135.46 148.00 130.44 128.06 | 135.50
LSD at 5%
Variety A 7.64 5.60
Isolate B 3.31 242
Interaction AxB 13.23 9.70

5. Effect of infection with
pokkah boeng disease on stalk di-
ameter (cm)

Data in Table (5) demonstrate
clearly that the infection of sugarcane
plants with both tested isolates (K2
and K5) resulted a decrease in stalk
cane diameter in tested sugarcane va-
rieties, in the two growing seasons.
The greatest decrease in stalk diame-
ter was recorded in G.1984-47 variety
(1.53 cm) in the first season, and (1.6
cm) in G.2000-5 variety in the second
season. On the other hand, the least
decrease in stalk diameter 1.91 cm
was observed in (G.2000-47 variety in
the first season and was 2.07 cm in
(G.2003-44 variety in the second sea-
son.

Under artificial infection with
K2 or K5 isolates of F. subglutinans,
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the stalk diameter of sugarcane mark-
edly decreased by 20.21 and 13.50%
in the first season, and by 24.3 and
18.10% in the second season. The
stalk diameter of cane was lower in
plants infected with K2 (1.54 and
1.59 cm) than in plants infected with
K5 (1.67 and 1.72 cm) in first and
second seasons, respectively.

Data also show that the highest
stalk diameter in infected plants (1.86
and 1.96 cm) was recorded in
(G.2003-44 variety infected with K5
isolate of F. subglutinans in the first
and second seasons, respectively.
While, the lowest stalk diameter (1.32
and 1.40 cm) was recorded in
G.2003-44 and G. 2000-5 varieties
infected with K2 isolate of the patho-
gen in the first and second seasons,
respectively.
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Table (5): Effect of pokkah boeng disease caused by F. subglutinans isolates
K2 and KS on stalk diameter (cm) of certain sugarcane varieties in
2010/2011 and 2011/2012 growing seasons, under greenhouse con-

ditions.
Stalk diameter (cm).
2010/2011 Season 2011/2012 Season
Variety Non- K2 K5 Mean Non- K2 K5 Mean
inoculated Isolate |Isolate inoculated | Isolate Isolate

G.2000-5 1.78 1.60 1.68 1.69 1.80 1.40 1.60 1.60
G.2000-47 2.18 1.72 1.82 1.91 2.00 1.60 1.64 1.75
G.2003-47 1.72 1.50 1.56 1.59 1.90 1.70 1.60 1.73
G.2004-27 1.94 1.56 1.68 1.73 2.10 1.50 1.66 1.75
G.2003-3 1.72 1.60 1.56 1.63 1.92 1.50 1.78 1.73
G.2003-38 2.06 1.44 1.66 1.72 2.30 1.50 1.66 1.82
G.2003-44 2.26 1.32 1.86 1.81 2.50 1.74 1.96 2.07
G.1984-47 1.68 1.36 1.56 1.53 1.92 1.50 1.64 1.69
G.1999-103 2.02 1.48 1.62 1.71 2.40 1.68 1.66 1.91
G.2004-32 1.84 1.50 1.80 1.71 1.90 1.56 1.88 1.78
G.2001-79 1.86 1.66 1.72 1.75 1.90 1.58 1.78 1.75
G.1998-28 2.02 1.52 1.72 1.75 2.30 1.60 1.90 1.93
G.2000-176 2.08 1.70 1.58 1.79 2.00 1.68 1.62 1.77
G.2002-10 1.80 1.46 1.56 1.61 2.40 1.54 1.58 1.84
G.2003-1 1.74 1.62 1.58 1.65 1.92 1.46 1.68 1.69
G.T. 54-9 2.16 1.62 1.80 1.86 2.30 1.88 1.84 2.01
Mean 1.93 1.54 1.67 1.72 2.10 1.59 1.72 1.80
LSD at 5%
Variety A Y 0.12
Isolate B 0.05 0.05
Interaction AxB 0.21 0.20
Discussion: plants may respond to penetration by

Evaluation of sixteen sugarcane
varieties to pokkah boeng disease
caused by F. subglutinans fungs, un-
der greenhouse conditions during
2010/2011 and 2011/2012 seasons
was carried out. All tested sugarcane
varieties were susceptible to infection
with the tested isolates of the patho-
gen (K2 and K5) with different de-
grees of susceptibility. Degree of in-
fection on the tested hosts and the
virulence of the isolates varied from
weak to severe. Variation in suscepti-
bility among sugarcane varieties was
reported by Priod (1929), Ahmad and
Ali (1991), Chattha et al., (1999),
Javed et al., (2001), Chattha et al.,
(2002), Solanky et al., (2003), Ur-
daneta and Borges (2008), Rahman et
al., (2009) and Cuenya et al., (2011).

For a resistant variety, the
pathogen that was inoculated may
have penetrated the plant tissues but
there was no occurrence of disease
symptoms due to unsuitable host-
pathogen relationships. The resistant
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producing self-defense mechanisms
such as biochemical and physiologi-
cal defense mechanisms that killed
the pathogen or prevent its spread
through the plant (Dickinson and Lu-
cas, 1982; Agrios, 2005). This may
explaine why some isolates caused
chlorotic symptoms at early stages
and after that the inoculated plants
recovered. At the beginning, the
symptoms caused by pathogen were
chlorotic with some isolates twisted
leaves but the symptoms slowly dis-
appear and the plants recovered. This
phenomenon usually happens to sug-
arcane with pokkah boeng disease if
infection is limited to the leaves and
new leaves will then develop nor-
mally (Blackburn, 1984). For suscep-
tible variety, it appeared that there
was a relationship developed between
host and the pathogen. Thus, the
pathogen continued to colonize the
host tissues while symptoms began to
appear as the pathogen continues to
grow within the incubation period as
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shown by Maloy (1993), Richard
(2003), Agrios (2005) on other
pathogen-host interactions. Conidial
germination brought considerable
biochemical and  physiological
changes in plants due to the produc-
tion of toxins and disruption of nor-
mal metabolic processes by the
pathogen (Dickinson and Lucas,
1982; Agrios, 2005). The photosyn-
thesis process can also be reduced
dramatically if the pathogen grow
into and disrupt or kill the hosts’ tis-
sues (Agrios, 2005). Therefore, as
disease continues to develop, more
tissues become chlorotic (yellowish
due to lack of active chlorophyll) or
necrotic (dead). Natural openings
such as stomata and hydathodes on
the leaves could facilitate spore ger-
mination and penetration host of the
tissues (Dickinson and Lucas, 1982;
Agrios, 2005).

Under pathogen stress, several
yield components of sugarcane are
significantly affected. As a result of
infection the vegetative composition
of the mature sugarcane plants was
highly affected.

Pokkah boeng disease increased
significantly number of tillers/plant
of the tested sugarcane varieties. This
might ascribe to the pathogen caused
rot and knife cut of tops of sugarcane
plants, therefore, plants trend to form-
ing tillers more. In general, the num-
ber of tillers/plant was increased in
susceptible varieties more than the
resistant varieties, this might be at-
tributed to geneticall differences be-
tween varieties.

A significant reduction was ob-
served in number of internodes/plant
of almost all tested sugarcane varie-
ties after infection with both fungal
pathogenic isolates. The highest
number of internodes/plant was re-
corded in sugarcane plants non-
inoculated with the pathogen in the
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two tested seasons. These results are
in agreement with those obtained by
Atul Singh et al., (2006).

Stalk length of sugarcane plants
significantly reduced by infection
with fungal pathogen in the most of
tested sugarcane varieties. The stalk
length of sugarcane plants was higher
in non-inoculated plants than in
plants infected with K2 and K35 iso-
lates of F. subglutinans in the first
and second seasons, such results are
in accordance with those reported by
Singh and Goswami (2002) and Atul
Singh et al., (2006). The stalk elon-
gate rapidly producing a number of
internodes which are more or less
constant for each variety. The length
of internodes is determined by cli-
matic and field conditions as wall as
variety. El-Debaby et al., (1996),
Ahmed (1998) and Ahmed (2005)
obtained the same results. The differ-
ence in stalk length among sugarcane
varieties due to their differences in
genetic potential controlling the stalk
formation and elongation. Differ-
ences in stalk length among sugar-
cane varieties were reported by Abo
El-Ghait (2000) and El-Shafai and
Ismail (2006).

The infection of sugarcane
plants with both tested isolates (K2
and K5) resulted a decrease in stalk
cane diameter in tested sugarcane va-
rieties. Stalk diameter of sugarcane
markedly decreased in plants infected
with both isolates. These findings are
in agreement with those obtained by
Singh and Goswami (2002) and Atul
Singh et al., (2006). This difference
between varieties in this character
may be due to the differences in ge-
netically aspects between varieties.
Differences in stalk diameter among
sugarcane varieties were previously
reported by Mohamed and Ahmed
(2005).
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