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Abstract

Tests compared the reliability of different methods used to artifi-
cially inoculated clones for their reaction to sugarcane smut. Reactions
to smut were also noted for sugarcane varieties. Hot-water treatment
and fungicides were also carried out. :

Both the dip and wound past method gave results in testing
smut resistance; however, the dip method (dipping one budded cane
setts for 30 minutes in a spore suspension of 5x10 teliospores / ml wa-
ter) is preferred as this method is less severe and less laborious than the
wound past method.

Of the main and promising sugarcane varieties tested, G. 68/88,
F153 and G. 47/84 were found to be highly resistant to smut; G. 37/85
and G. 68/84 were resistant; G. 74/96, G.T. 54/9 (C9) and G. 368/75
were moderately resistant while NCO310, E. 68/18 and F151 were high-
ly susceptible.

Hot water treatment at 52C for 20 minutes and 50C for 2 hours
were found to be more effective than other comparable treatments.

Preliminary resuits showed that smut is successfully by Bayleton
and Benlate. The fungicides Dithane z-78 and Daconil were next in effi-
ciency. :

Treating seedcane for 2 hours in hot water 50C containing Bayle-
ton was more effective than each treatment applied separately.

No single method is controlling smut. Therefore, an integrated
approach is used for minimizing losses caused by this disease.
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INTRODUCTION

Culmicolous smut of sugarcane caused by Ustilago scitaminea Sydow, is world
wide distributed and at some times has proved to have a significant effect in the 120
sugarcane producing countries of the world. The disease was observed in Natal,
South Africa 1877, by McMartin (1945). Since then the disease has been reported in
all countries that lie between 20 N and 20 S of the equator, Martin et al. (1961).
The situation for sugarcane smut was reviewed by Lee-Lovick (1978).

In Egypt, the total cultivated area of sugarcane is approximately 250.060
feddan, (from 1983 until now) and only one variety, G.T. 54/9 (C9), is in produc-
tion. Culmicolous smut was firstly recorded in Egypt in 1930 and again in 1935. The
appearance of smut was observed at El-Sabaaeiia in 1974 and 1975. During 1981/
83 it appeared on the NCO 310 variety in Minya, Kena and Aswan Governorate. This
variety was replaced by the G.T. 54/9 (C9) according to ministerial decree 1983 as
a result of attacking NCO 310 severity by smut.

Planting resistant variety is the most practical and economical way to control
the disease, thus screening for smut resistance is a pre requisite in breeding pro-
grammes. These finding were supported by Flores (1981), Waraitch (1982), Perez
and Mauri (1983) and Abdel Fatteh (1989).

Varietal reactions to smut can be evaluated by several inoculation techniques.
The most widely-used technique is the dip inoculation method (Byther and Steiner,
1974). Another inoculation technique is the wound-past technique (Leu et al. 1976)
and the brushing chniqutee (Luthra et al. 1938).

Since release of a variety combining resistance to smut with better yield and
other beneficial agronomic characteristics requires a number of years.

The first attempt to cure smut disease of sugarcane by hot water treatment
was in 1889. Continuous use of the hot water treatment has not apparently changed
the heat resistance of the disease causing organism or altered the characteristics of
cane varieties. Hot-water treatment (HWT: 2 hr./50C) is well known for eliminating
smut from infected seedcane (Benda, 1980; Bailey, 1983 and Farias, 1985).

Chemical control by using, Aggalol at 0.5% and Dithane 2-78 at 0.3% concen-
tration has been found effective against surface contamination, Muthusamy (1973).
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Recently, Bailey (1979) suggested triadimefon (Bayleton) with hot water
treatment for controlling both smus and ratoon stunting disease.

The present study was conducted to investigate the optimal way to control
the sugarcane smut disease.

Trials were carried out at Giza Research Station, Pathology Section, Sugar
* Crops Research Institute, ARC, Giza, Egypt.

MATERIALS AND METHODS

Resistance festing methods:
Trial 1

The dip, wound-past and brushing methods were compared using pots 50 cm
diameter with 10 replications. There were five buded setts per pot and the sugar-
cane variety was NCO 310. For the dip inoculation method (Ferreira et al. 1980),
the cane setts were dipped in a spore suspension of 5x10 teliospores / ml of water

- for 30 minutes with 1 drop of tween 20/100 ml as recommended. In the wound-past
method (Leu et al. 1976), the buds were pricked 6 times at the periphery with a fine
needle and then a spore suspension of 5.0 g. teliospores/L. of water was brushed on
the wound of the cane. The brushing technique (Luthra et al. 1938) was accomplished
by atomizing a spore suspension (spray) using the same rate of teliospores.

Variety resistance testinj: Two years (1990-1991).

Trial 2

Varietial resistance testing was done according to a randomized blockdesign
with 10 replicates. Eleven promising and main varieties were tested, viz, G. 68/88,
NCO 310, G. 74/96, E 68/18, G. 368/75, F 153, F 157, G. 37/85, G. 47/84 and G.
86/84. The dip method was used for testing.
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Seed treatment:
Trial 3
Hot-water treatment (HWT) is well known for eliminating smut for infected

seed cane. The sugarcane setts were treated as shown in Table 1.

The inoculated single-bud cutting (Trial 1) variety NCO 310 was planted and
arranged in 10 replicated pots (5 bud/pot). Untreated checks were simultaneously
planted to observe the incidence of the disease.

Table 1. Hot water treatments.

50°C-1 hour 52°C 10 minutes 54°C 5 minutes

50°C 2 hours 52°C 20 minutes 54°C 10 minutes

50°C 4 hours 52°C 30 minutes 549C 15 minutes
Trial 4

The trial was carried out as a randomized block design with 10 replicates us-
ing the variety NCO 310. Three treatments were compared: (1) control, (2) dip
method (see Trial 1), (30 immersion of the cane setts for two hours in a systemic
fungicides solution, v.z., Benlate 50% 1g/L, Bavistin 50% 2.5 g/L, Bayleton 5%
2.5 g/L, protective fungicides i.e., Dithane M45% 2.5 g/L., Dithane z 78% 2.5 g/L
and preventative fungicide Daconil 2.5 g/L of water prior to inoculation by dip meth-
od. The surface wetting agent was Tween 20 used at 1 drop / 100 ml.

Trial 5

Combined hot water and fungicide treatments as described in trial 3 and 4. All
trials contained the following conditions:

1. Smut spores of 95 percent viability were collected from smut- infected cane.

2. The seedcane used in all experiments obtained from special nurseries at Giza and
El-Mataana (Kena governorate).

3. The treated cane setts were kept overnight by incubation for 24 hours and planted
the next day.

4. All the experiments were conducted in the greenhouse and planted in the spring
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and summer months.

- 5. Infection was expressed as % infected stool. Stools showing whip symptoms were
destroyed.

6. Cumulative disease incidence is calculated after 3-5 months of planting using nu-
merical rating of 0-9, as mentioned in the following table according to the degree
rating system proposed by Hutchinson (1969).

Percentage of infection stools

Degree Reaction

0 Highly Resistant (HR)

1.0 .= 2.0 (o}
2.1 - 3.0 1
3.1 - 5.0 Resistant 2
5.1 - 8.0 3
8.1 - 11.0 Moderately Resistant .(MR) 4
11.0- 15.0 5
15.0- 22.0 6
22.0 - 30.0 Susceptible (S) 7
More than 30 ; Highly Susceptible (HS) 8

RESULTS AND DISCUSSION

Different factors should be done in mind while designing a programme for con-
trolling smut disease or for drawing the rating system for evaluating smut resis-
tance ability of the tested varieties. The treatments applied and percentage of infec-
tion are presented in Table 2.

The wound-past method gave significantly higher infection percentage com-
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Table 2. Results of techniques applied for testing the pathogenecity of U. scitaminea.

Treatments

% Infected stools

Control 0
Dip method 34
Wound-past method 72
Atomizing spore suspension spray method 12
L.S.D. at 0.01 18.53

Table 3. Reaction of different sugarcane varieties to artificial inoculation with U.

scitaminea.

Varieties Reaction % Rank Reaction Grade
G. 68/8 0 D HR (0]
NC.0 310 44 HS 9
G. 74/96 12 C. MR 5
GT. 54/9 "co" 1 CcD MR 5
E. 68/18 72 A HS 9
G. 368/75 11 cD MR S
F. 151 43 HS 9
F. 153 D HR 0
G. 37/85 10 cD R 4
G. 47/84 D HR 0
G. 68/84 8 ch R 4

L.S.D. at 0.01 level 10.55
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pared either the control. The dip method proved to be significant, while the atomiz-
ing spore suspension spray method was the least.

The dio method is preferable for testing the reaction of cane varieties to smut
disease, however, as it appears that the woynd past method is very severe and
more laborious than the other methods. Dipping is a widely and practically technique
by different authors, By the and Steiner (1974) and Ferreira et al. (1980).

In Trial, ll, the resistance of 11 commercial and promising varieties, viz, G.
68/88, NCO 310.

Gt. 54/9 "CO", E 68/18, G. 368/75, F 153, F 151, G. 37/85, G. 47/84
were tested according to the dip method as described in Trial 1.

As the disease cannot be completely controlied by fungicides and cultural
practices, the use of resistant varieties is the only alternative method. Regular
screening of varieties is the only alternative method. Regular screening of varieties
G. 68/88, NCO 310, G. 74/96, GT. 54/9 "C9", E 68/18, G. 368/75, F 153, F 151
and primising lines G. 37/85, G. 47/84 and 68/84 is being done in the greenhouse.
Differential behaviour of smut has been observed. The results are recorded in Table
3. It is evident that three colones, namely G. 68/88, F 153 and G. 47/84 were high-
ly resistant to smut. Of the remaining clones two varieties were rated as resistant,
three as moderately resistant, and three as highly susceptible, Table 3.

Such variation indicates the presence of a genetical source of resistance
among the tested cane varieties which can be utilized in a breeding programme for
successful control.

Hot water treatment against smutted setts had been tried. Several treatments
were compared, (Table 1) to determine their efficiency in controlling smut disease.
It is clear from the data in Table 4, that hot water treatment at 52 C for 20 minutes
or 50 C for 2 hours was more effective than other treatments. Benda (1981) found
an intermediate length of time (52 C for 30 to 45 min.) to control smut disease.

Moreover, there was appreciable reduction in the germination percentage of
the other treated setts.

Survival of cuttings used for treatments remains the critical limiting factors
when considering the numerous experimental alternatives.
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Table 4. Effect of hot-water treatment on sugarcane setts.

Dipping Time % Infection stools
1 hours 12
50°C 2 hours 6
3 hours 0
10 minutes 8
52°C 20 minutes 6
30 minutes 2
5 minutes 0
54°C 10 minutes 0
15 minutes 0
Control (Dipping method) 30
L.S.D. at 0.01 N.S.*

Table 5. Effect of fungicides on infected stools of sugarcane.

Treatment % Infection stool
Bavistin + Dip. 16
Bayleton + Dip. 6
Benlate + Dip. 8
Daconil + Dip. 10
Dithane M45 12
Dithane Z78 10
Dipping method 30

L.S.D. at 0.01

N.S.
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Table 6. Effect of combined hot water treatment + fungicide on percentage of infect-
ed stools of sugarcane.

Treatment % of infected stools
50C 2 hours  + Bayleton 0
52C 20 min.  + Bayleton 2
Dip method (conrol) 30
L.S.D. at 0.01 N.S.

Regarding the fungicidal treatments, cumulative percentages of smut incidence
are presented in (Table 5). Diptreatment of setts with fungicides, i.e. Bayleton or
Benlate was highly effective in reducing smut infection in the highly susceptible sug-
arcane variety NCO 310 (Table 5). Bayleton recorded the least incidence of 6.0 per-
cent, followed by 8.0 percent in Beblate. Dithane z 78 or Daconil, were also effec-
tive in minimizing the disease incidence. Handojo and Legow (1984) found that
immersing two budded setts of POJ 3016 in Bayleton 250 EC 0.5 a.i./L. water for 2
h. prior to dipping in spore suspension of 5x10 teliospores / ml. water during 10
min. protected the treated setts against smut infection. Also, Natarajan and Muthu-
samy (1981) stated that sugarcane smut can be best controlled by pre-treating the
setts in Bayleton at 1 ml/L or Daconil at 2.5 g/L for 5 minutes.

Although it is possible to reduce the incidenpe of smut with a combination of
hot water and fungicidal treatment. It gave the best response for controlling or re-
ducing the smut incidence (Table 6).

Bailey (1979) suggested a triadimefon plus hot water treatment for control-
ling both smut and ratoon stunting disease. Benda (1981) developed a short hot wa-
ter treatment (52 C for 20 min.) combined with fungicide which can be used as pre-
ventive treatment. Bailey (AL 1983) found that treating sugarcane for two hours in
hot water 50 C containing 250 ug/ml triadimefon was more effective than a similar
treatment in cold water when smut was severe. No single method alone will give
promising results. Hot water treatment combined with Bayleton as an eradicative
and prophylatic treatment give the best results for controlling sugarcane smut.



480 M.M.A. EL-KHOL!

ACKNOWLEDGEMENT

Appreciation is extended to Dr. Saleh H. Farrag and Dr. Willis L. McCuistion

for their helpful comments during the preparation of this manuscript.

Recognition is given to the National Agricultural Research Project (NAPR) for

financial support to complete this research.

REFERENCES

. Abdel Fatteh, M.N.D. 1989. Studies on the culmicolous smut of sugarcane. Ph.D.
Dissertation, Cairo University, 132 pp.

. Antoine, R. 1961. Sugarcane disease of the world. Vol. 1: 327-354.

. Bailey, R.A. 1979. Possibilities for the control of sugarcane smut (Ustilago scit-
aminea) with fungicides. Proc. S. Afr. Sugar Technol. ASSOC. p. 1-6. .

. Bailey, R.A. 1983. The effect of soil and seedcane applications of triadimefon on
the incidence of sugarcane smut (Ustilago scitaminea). Proc. S. Afr. Sugar Tech~
nol. ASSOC. Annu. Congr. 57: 99-104.

. Benda, G.T.A. 1981. Hot-water treatment and sugarcane health. Sugarcane Pa-
thologists Newsletter. 27: 2.

6. Byther, R.S. and G.W. Steiner. 1974. Unusual smut symptoms on sugarcane in

8.

9.

Hawaii, Plant Dis. Reporter, 58: 401-405.

. Farias, G.M. 1985. Strategy for sugarcane smut control in the state of Tucuman,
Argentina: initial and present studies of disease. Am. Soc. Sugar Cane Technol.
4: 47-49.

Flores, S. 1981. The status of the sugarcane smut disease in Mexico and smut
resistance screening. Sugarcane Pathologists Newsletter. 27: 22.

Handojo, H. and L. Legow. 1984. Smut trials in Indonesia. Sugarcane. 1: 10-12.

10. Hutchinson, P.B. 1969. A note on disease resistance for sugarcane varieties.

11

Pro. Int. Soc. Sugarcane Technol. 13: 1087.

. Lee-Lovick, G. 1978. Smut of sugarcane. Ustilago scitaminea. Rev. Plant Pathol.,
_47: 181-188.

12. Leu, L.S., W.S. Teng and Z.N. Wang. 1976. Culmicolous smut of sugarcane in Tai-

wan. iv. Resistant Trial. Taiwan Sugar Exp. Stn. Res. Rep., 74: 37-45.

13. Luthra, J.C., A. Sattar and S.S. Sandhu. 1938. Life history and modes of perpet-

uation of smut of sugarcane (Ustilago scitaminea Sydow.). Indian Jour. Agric.
Sci., 8: 849-861.

14. Martine, J.P., E.V. Abbot and C. Hughes. 1961, Sugarcane diseases of world,



CONTROL OF SUGARCANE SMUT DISEASE 481

J

vol. 1, Elsevier Pub. Company, Amsterdam.

15. McMartin, A. 1945. Sugarcane smut reappearance in Natal, S. African Sugar
Jou., 29: 55-57.

16. Muthusamy, S. 1973. Fungicide in the control of sugarcane smut. Sugarcane Pa-
thologists Newsletter, 10: 11-13. -

17. Natarajan, S. and S. Muthusamy. 1981. Control of sugarcane smut with fungi-
cide. Sugarcane Pathologists Newsletter, 26: 40-43.

18. Perez, L. and F. Mauri. 1983. Ustilago scitaminea Sydow in Cuba: Biology, phys-
iology and varietal reaction. Proc. Int. Soc. Sugarcane Technol., 18: 778-795.

19. Waraitch, K.S. 1982. Performance of various clones of sugarcane for resistance

to sugarcane smut Ustilago scitaminea Sydow. Sugarcane Pathologists Newslet-
ter, 28: 8.



482 M.M.A. EL-KHOLI

Sgasll 3 e — LSl dalall &gy sgae (ol ptially Ga1a¥ ) GLBYI & pas o
e = 33l = Tl 311

JSLadl aal e Ustilago scitaminea Sydow e ie careatilly jSuull ciatpais oo

sasall Slaad Gl hasl Ll jul a1 13a (al aid . Saall Caad Lalyy 3 L)

LodlSU Gk L o8 padslly Lladt Lyl 55800 Gilica¥ ) GilluaYl osds elliS . Lebiall
s palaladd Sy bl of BAludl UL alall plassidy Talsal)

Leeliwall ggandl 5La2Y @Gl Judil £oa dgua g pially paill ik SS cibeef
555 Sl g8l sm Blaa (3 daly pe s e Lygtally SSadl crad Jie yad) Ty sk o juss oy
A el G evsinid Al Gla¥! Sluad Lads Gkl Juadl (Lauss Y. sal Ve x 0

O gLl cann gl g aniill o3y s Byl y Tyl Glua¥l Ga Lo gana @ yaidl
AO/YY 35m Cilially Laglill Talle AL/EY 53amy VE/AT 35mmy VOT Uiy AA/A B3ma Giliuay]
cilial Lad Lo glall Unawgin VO NA 5 3a sy S 4/08 g ilivaly Lo ylie AE/WA 33mmy

Lladt Tdle V0N Uil 5 TA/NA L YY. | y5haalsS JBG

O UMY A ULas el Yauk p 0. 5 Taus Y. 3ul p oY dladl cUL Ualall ol say
_-,ii;L.:.__.._.L_.L..,slb_.d)lﬂlu_it_du;,._d:.__uo,:.._d._.._..;:.,..ll‘,‘J;l.;user;i:dlu;,‘.:,\,h
DY (5 lad L3S oyl saas g Lol Y30k p 00 ALl AW pladsiuly as 0 Aaladd

oa Al & gaa

Las(SU phudsil cre ¥ 5Ky il (a yo (e sl 3 Uled Bual s Lisyde a g3 ¥ Logace
oSl Caiad b padil e e pa Ll el e YT s LalSaL



