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Abstract

Sugarcane smut disease has been a persistent problem from the past to the present,
with an increasing trend of severity each year. Specifically, the Khon Kaen 3 variety has 96 %
planting area in Thailand. This study investigated the reaction of promising sugarcane clones
from the 2017 series to smut disease under irrigated conditions to evaluate their resistance.
The experiment was conducted using a Randomized Complete Block Design (RCBD) with 3 replications,
testing 9 sugarcane clones, including LK92-11 (Resistant check), Marcos (Susceptible check),
and Khon Kaen 3, a comparative variety. The study was carried out at Suphan Buri Field Crops
Research Center, using the method of soaking sugarcane cuttings in a spore suspension of
Sporisorium scitamineum (Syd.), the causal agent of sugarcane smut, for 1 night before
planting. Disease incidence was assessed monthly, and yield was harvested at 12 months, with
a first ratoon crop. The results showed that, among the 2017 promising sugarcane clones,
UT17-274 exhibited the lowest smut incidence in both plant cane and ratoon cane, at 8.4%
and 48.1%, respectively. It showed moderately resistant reaction in plant cane and moderately
susceptible reaction in ratoon cane, while LK92-11 showed moderately susceptible reaction in
both plant and ratoon cane, and KOR. Khon Kaen 3 showed a moderately susceptible response
in the plant cane and a susceptible reaction in the ratoon cane. Regarding yield in plant cane,

UT17-274 gave the highest yield of 23.9 tons per rai, and 17.9 tons per rai in ratoon cane. This
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study on smut disease reaction will be used for sugarcane variety selection in the standard

comparison stage, before proceeding to field trials for further breeding programs.

Keywords: Plant disease; Sugarcane cultivation; Sporisorium scitamineum; Ustilago scitaminea
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Table 1. Score level based on percentage of disease in plant cane and ratoon cane for

identified resistance levels.

% Disease incidence
Score level Reaction

Plant cane 1% Ratoon cane

0-3 6 1 R (Resistant)

4-6 7-12 2 I

7-9 13-16 3 - MR (Moderately resistant)
10-12 17-20 4 J

13-25 21-30 5 7

26-35 31-40 6 — MS (Moderately susceptible)
36-50 41-60 7 -

51-75 61-80 8 } S (Susceptible)

76-100 81-100 9

Aunild wavane, 2539)
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Table 2 Level of severity score for evaluation in this study.

Level Symptom

1 There are 1-2 whips, normal growth.

2 There are 2-3 whips, reduced growth, more tillering, small stalks.

3 There are 3-4 whips, stunted, more tillering, mostly small and frayed.

4 There are more than 4 whips, clumps like lemongrass, no yield and dies.

(Tunild wazmuy, 2534)
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Table 3. Reaction of smut disease in sugarcane and yield UT series 2017: plant cane.

No. Clone/Varieties Germination Yield No. of Stalk % Disease Reaction severity
(%) (ton/rai) (stalk/rai) incidence score
1 UT10-044 99.1 20.6 abc 12,302 cd 46.6 cde MS 3
2 UT17-011 100.0 20.5 abc 11,556 d 51.9 cde S 2
3 UT17-097 100.0 23.2 ab 16,501 a 79.6 feh S 4
4 UT17-133 100.0 17.5 cd 10,188 d 93.5h S 4
5 UT17-211 100.0 17.5 cd 12,034 cd 62.0 def S 4
6 UT17-237 99.1 16.7d 14,083 bc 85.1 ¢h S 4
7 UT17-246 100.0 23.4 ab 12,194 d 38.9 bc MS 2
8 UT17-274 99.1 239a 15,232 ab 8.4 a MR 1
9 UT17-291 100.0 18.9 cd 11,077 d 66.7 efg S 3
10  Marcos 100.0 111 e 12,057 cd 52.8 cde S 2
11 LK92-11 99.1 17.8 cd 12,013 cd 25.3 ab MS 3
12 DOAKK3 100.0 19.9 bcd 11,783 cd 40.7 bcd MS 3
F-test 3 *% *% *% } }
CV (%) - 10.07 10.34 21.05 - -

** = significant different at P<.01

Means followed by the same letter in the same column are not significantly different at the 1% level by
DMRT.

MR = Moderately resistant; MS = Moderately susceptible; S = Susceptible
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Table 4. Reaction of smut disease in sugarcane and yield UT series 2017: ratoon 1°!,

No.  Clone/Varicties Germination Yield No. of Stalk % Disease Reaction severity
(%) (ton/rai) (stalk/rai) incidence score
1 UT10-044 95.4 12.1 bcd 9,990 bc 913 e S 4
2 UT17-011 93.5 11.8 bcde 10,387 bc 922e S 4
3 UT17-097 93.5 8.4 de 7,749 c 83.3 cde S a4
4 UT17-133 83.3 9.8 cde 8,465 ¢ 989 e S a4
5 UT17-211 88.0 9.5 cde 10,656 bc 62.1 bc S a4
6 UT17-237 89.8 9.3 cde 10,299 bc 978 e S a4
7 UT17-246 93.5 11.3 bcde 9,772 bc 79.0 cde S 4
8 UT17-274 98.1 179 a 16,679 a 48.1 ab MS 3
9 UT17-291 88.0 8.4 de 7,724 c 90.2 de S 4
10 Marcos 82.4 T.1e 8,353 ¢ 52.0 ab MS 4
11 LK92-11 89.8 15.2 ab 15,360 a 289 a MS 2
12 DOA.KK3 95.4 14.0 abc 11,562 b 65.3 bcd S a4
F-test 3 *x - *% } )
CV (%) . 22.16 14.93 18.58 - -

** = significant different at P<.01

Means followed by the same letter in the same column are not significantly different at the 1% level by
DMRT.

MR = Moderately resistant; MS = Moderately susceptible; S = Susceptible
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Percentage of smut disease in sugarcane clone series 2017
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Figure 1. Percentage of smut disease in sugarcane clone series 2017: Plant cane and ratoon 1%,

Disease incidence of smut disease (%)
Clone/Varieties
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