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Wanwisa Pitimat 2008: The Evaluation of Ustilago scitaminea Sydow in the Tissues
of Various Sugarcane Cultivars. Master of Science (Agricultural Rescarch and

Development) Major Field: Agricultural Research and Development, Interdisciplinary
Graduate Program. Thesis Advisor: Assistant Professor Chalida Leksomboon, Ph.D.

62 pages.

Evaluation of Uslilago scitaminea Sydow in sugarcane tissue for the study of the
presence of this pathogen in inoculated different sugarcane cultivars were performed in the
greenhouse condition. Four sugarcane cultivars, K24-200 UT1 Kps94-13 and H59-3775 were
compared for resistance to smut as measured by disease symptom and pathogen distribution in
the plant tissues. Polymerase chain reaction (PCR) and microscopy were used to investigate the
distribution in sugarcane tissue. Primer bE4 (5’-CGCTCTGGTTCATCAAACG-3’) and bES
(5’-TGCTGTCGATGGAAGGTGT-3") which amplifies the bEast mating-type gene of
U. scitaminea were used in PCR study. Different inoculation method, immersion and injection
method, were assayed to determine by PCR or microscopy. No amplification product was
observed in all cultivars at 1 2 and 3 months and fungal growth was also not observed in the
inoculation with teliospore by immersion method. By using injection with sporidia suspension,
all four cultivars yielded positive PCR products but the number of positive plants varied for

each cultivar.

The effect of age and size of sugarcane seedling on the detection was performed in
cultivars Kps94-13 by sporidia injection. The highest positive detection by PCR and microscopy
occurred in three weeks old seedlings with 6-8 mm in diameter of stem. The different sugarcane
cultivars differed in resistance to smut, K84-200 and Kps94-13, were used for investigation of
the presence of the pathogen. By using injection method with sporidia and teliospore, the PCR
assay was the better method for smut detection than microscopy. At 28 days post-inoculation,
the PCR assay yielded a positive response at a frequency of 100 and 75% in cultivar K84-200
and Kps94-13, respectively. Whereas visual detection of the hyphae through microscopy was
62.5 and 75%, respectively. Results from this study indicated that none of the cultivars included
in the study was immune to U. scitaminea and there was no relationship between the presence of

the pathogen and plant resistance.
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AIAN) 32 Auaonus 1hAudesutINMIATINAEUAIENADIYAaNs AT TUAWHLNA19 AW
Aas 9 a an Y
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ci Yo v v d A A o dy U
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sporidia suspension
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v Y
a 4
M31970 2 MIATINULED Ustilago scitaminea Sydow Arematin PCR 1udoeiiii§Ke4-200

Y
Amwanau94-13 uazgned 1 TaemsilgniFodis38n138a sporidia suspension

Tudevery 2 dilad

o Fumde wodidudmsnsanunie >
mg AT 07U 17U 28 U
K84-200 P, 100 25 100
P, 50 25 100
P, 50 50 75
P 66.7 33.3 91.7
Auwan ey P, 100 100 100
94-13 P, 75 100 50
P, 75 50 75
P 83.3 83.3 75
gnodl P, 50 100 100
P, 75 100 100
P, 25 100 50
P 50 100 83.3

1/ o ' dy Yy a o ' dy a o 1 dy
HUYLHA  AWNUIATINYD P, = °1¢1mnmmwmﬂgm%a P,= ummmlmmﬂgm%a

A a o ' L - . 4 o VA &
P,= muﬁmfmmmgmmﬂgm% 1ag P = MRagnnaunuuInasIage (P, + P+ P,)

2 sd & g o o Y A Y
Lﬂﬂilcﬁuﬁﬂﬁﬁﬁﬁﬁw‘lﬂwa IﬂﬂﬂWH’Jﬂ!‘ﬂ1ﬂﬁﬂu'}u@]u°ﬂ‘ﬂﬂﬁ@U 40U
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800
700\
600\¥
500———

400———
300~

50 bp

v Y
MW 3 wananvee§iien PCR TdunuAldueuia 450 bp 11AMIATINTET
<
Ustilago scitaminea Sydow 91NABUIOVDA sporidia mycelium ttagminsianielu
A Ay o 2 ~ o o A v s
IHBLIBDBYNUTANY NITYSIIN 28 U wmﬂgmﬂm ﬂ’JEJ”lWiliJEli bE4 110g bES
148 lane M: Marker (100 bp ladder); lane 1: sporidia; lane 2 : mycelium; lane 3: 9oy

TS NaaAU94-13; lane 4: S08IWUTKS4-200 11A2 lane 5: B0WUTINOI 1



M12 3456 78910111213 M12 3456 78910111213 M1234 56 7 8910111213

M123456 78910111213 M12 3456 78910111213 M1234 56 7 8910111213

M12 3456 780910111213 M12 3456 78910111213 M1234 56 7 8910111213

fl

K84-200 MW 194-13 gnodl

J

AW 4 Hawanven3en PCR AORIBIONDT1 Ustilago scitaminea Sydow Tudooriug
K84-200 (1) AUWauau94-13 (2) uazgnodl (3) fiszeznan 0 5u () 1 50 (@)

1ag 28 1 (1) Lﬁ@ lane M: Marker (100 bp ladder); lane 1: sporidia L%@ U. scitaminea,
lane 23 4: §ufi 1 u?nmss‘inmﬁqﬁﬁwmiﬂ@,m%a 3 @ Ao 1K TPUT MR WM
gnidfe USnaidumivgnidfe uazldusnasuminlgnide; lane 5 6 7: dui 2:

lane 8 9 10: AU 3 1Ay lane 11 12 13: AUN 4
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v Y
4 a
M31970 3 MIATINULYD Ustilago scitaminea Sydow Malandesganssmi uagimaiin

2
@ 4 @ a . g .
PCR ludoooiy 4 d1la1¥ nawlgnise §1675n138a sporidia suspension Tudn

o o

SoowuRmaLaAL94-13, K84-200 N1 Ay H59-3775 ie1g 2 dlasd

o . g wodSudmsasamuie ¥
U B
AT ndvganssemi PCR
K84-200 P, 25 50
P, 75 50
P, 75 100
P 583 66.7
9noal P, 50 75
P, 50 50
P, 25 75
P 41.7 66.7
RITNTGY P, 0 0
94-13 P, 0 0
P, 0 0
P 0 0
H59-3775 P, 50 0
P, 0 0
P, 0 0
P 16.7 0

1/ o ' g Yy a o ' dﬂl a o 1 g
wneme | Aniansawe P = lausnuduitailgnide p,=uinadwmilgnide
A a o ] dy y 1 d' o ] d' dﬂl
P, = MilouSnudnUlgni¥e uay P = ARaennaumuanas 1914 (P, + P+ P,)

2/ 2 4 j’ o o ¥ A 9
1WosIBUAMITATIINLLFD Iﬂﬂﬂ1u’3m‘ﬂ1ﬂ%1u’)uﬁuﬂﬂﬂﬁ€m 40U



A o A . . 4 v v Yy v
MNN S anHUSVDIYDI Ustilago scitaminea Sydow Aasrnulududesmelandos

¢ A [ [ Ay
YANTIAU NTTHSIA 28 U ﬁaﬁﬂ'@‘ﬂl‘lf@
dsl’ dﬁl v aa = f-‘i'
. l'l!'f]LfJE]'(')'E]ﬂﬂﬂﬁﬂqﬂul%ﬂﬁnﬂﬂ‘l]ﬂﬂiiﬂ

2 Xy A y g . de
U-f. Luﬂlﬂ@flﬂﬂ‘ﬂNﬂﬁﬁi’Ji]WiJLﬁuclEl"ll@\il"]f’ﬂi'l U. scitaminea NNV 100X

A Xy da Y & A Ao o
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34



35

M1 234567 8910111213 M1 23 4567 8910111213

- PRS0 bp
1 2

M1 23 456 7 8 910111213 M1 234567 8 910111213

v 9
M 6 HandaAveIl 301 PCR ADADUIBINDI Ustilago scitaminea Sydow Tudooius
' ° A o ¢ o
K84-200 (1) 8N991(2) AUNaU94-13 (3) HazH59-3775 (4) 101y 4 d1ilainas
ﬂ@' A1 11D lane M: Marker (100 bp ladder); lane 1: sporidia 1o U, scitaminea,
Y A a ) I Ao dy o 1A A a
lane 23 4: AUN 1 ummmgmummmﬁﬂgm%a 3 AU AD LU UDUTLIU

° ]

dy a o ] dy Y a o ] dy
mtmmﬂgmﬁm ‘lJiL’JmﬁHLHUQﬂQﬂL"HEJ uazhummmxmuaﬂgm%; lane 56 7:

Y A

UM 2; lane 8 9 10: AU 3 1Az lane 1 12 13: AU 4
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[ dy [ 4 J Y 9 A a A 9 = ] [
naalgmi¥e 4 dilani nud Audessuiioinmmesuau nazimsuanrueIny
2 dnvae e uanrie lnuuSHAAITe fuuanrue TnuuSNAnaduNae (MWN 7) 189
49} [ R o zﬂy 1 d‘ 1 (=) ) [
Ugnide 8 dlad Jeihimsasudeainmioiuanlui Taglulimsuendwmianisaiig
A Yy ¥ A £ = 3 & A v Y] ¢ A
oI InAudvenIenIU Inilivinadn Fwan1sasiagoalondosganssay Nszezna 8
o ¢ o L ' ) & Y o 2 o
dlat vidalgmire wun awnsaasranuiduleveute ludesiuggnod 1 Munanau94-13
[ dy ) 4 A o dy a
uaz H59-3775 Taoasae linude ludoeiiug K84-200 uaziiieiiimsasaie lagmaiin PCR
(= dy y @ 1 o 1 [} g Y @ 4
wun Imsasrvnude ludeeiuggnes 1 uaziumwanauos-13 ua linuyeludooiuiKe4-
F v A v
200 1Az H59-3775 uagnuin minsandon 8 e ndelgnie szasrvwummzludoon

IMSUANYUBIINUTNAUNAEDAANNINY (A15197 4 1Az MNA 8)



~ v Yy 9 A 1 ]
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' 1T Aa Y 9
M. meuaiﬂumnmmwn

v. upnrve Inuusnanadunaie
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v Y
J a
M3190 4 MIATINULYD Ustilago scitaminea Sydow A10NADINANTIAN LAZINATIA PCR

TudeeingKs4-200 gnoal fumwanau94-13 uaz H59-3775 A%

[

NHUSNITUAN

] 1 v A o 4 @ di‘ k4 ast = .. . 4
HUDANWNU ND1Y 8 Tt ‘Vi’mﬂgﬂ!ﬂf@ AIYITNIINA sporidia suspension Tuooey

o L4
91g 2 diav

Fa
MIATIINUYD
o o 9 o
ug Ndoagans Al PCR
dnyazmsuanve dnyazmsuanne
C N 5% S C N 95
K84-200  $1MIUAUUAAIMITUANYUD - 2 4 3 - 4
v 2
SUAUNNUED - 0 0 0 - 0 0
gnedl  waudunaeInsuanme 1 1 4 2 2 - 4
v 2
SUdUNNUED 1 - 1 o 2 - 2
funaay  SIUIUAULEAINITUANTYD 2 - 4 2 2 - 4
v Y
94-13 SUdUNNUED 2 - 2 o 2 - 2
H59-3775  $14UAUIAAIMILANYLD 1 1 4 3 -1 4
o ¥ A g
UAUNNUA 1 0 1 0 - 0 0

e | anBuzmMuantie S = tanuioA1ude C = uanrioasinas uaz N = liuan

YD
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v 4
MW 8 Wananvee 301 PCR AoRIDUIBIFD31 Ustilago scitaminea Sydow Tudoowus
= ) ¢ o A A
K84-200 (1) 1agH59-3775 (4) 919 8 dlan#i vidailgnide 1o lane M : Marker
Y 1
(100 bp ladder); lane 1: sporidia 1¥0 U. scitaminea; lane 2 3 4: AU 1 USw
o ' d' o dy o 1 9 d‘ ) 1 A A a o 1
duvianhmalgnige 3 dumia Tudud liuannie A mileusnadumiiailgn

dy a ° 1 g Y a ° ! g y A
1o UsHUMUKLIgNIe tazlduTnadmialgnide; lane 5, 6, 7: AUN 2; lane

o U

Y A Y A 1 Y J [
8: AUN 3 1Az lane 9: AUN 4 duTuGENUTINDIT (2) AR WNALANI4-13 (3);

U

lane 2: éllu‘lcfl 1; lane 3: éllu‘lcfl 2; lane 4: a?fuﬁ 3 1Y lane 5: éllu‘lcfl 4
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= Y, o Y Y 1 X A A g A
3. ﬂﬂy1ﬂﬂ§]ﬂm93'ﬂ1qua$mu1ﬂﬂ1ﬂuﬂ'€)ﬂﬂ'E)ﬂ]iﬂﬁ:]‘i]WU!‘]ﬁﬂu!uﬂ!ﬂﬂ@@ﬂ Iﬂﬂﬂ]iﬂgﬂ!‘]ﬁ)

4 Aax = . 3o .
AIBITNIINA sporidia suspension

@

o 4o o S
hdesiugimmanand-13 whmsnaaen Tasmsilgnisedungalsnsia
. g . o ¥ 9 d’d I 1 A 1 d‘
sporidia suspension Gluamuaaammnwmﬂuﬂfqm AUDYLASUUIA AD NYNUN 1 1Y
o 4 Y ' -4 a a oA o 4 Y 1
2 d1la v uruguEnaN 5.5-6.5 aamas nqui 2 01 2 da vinadunig
Audnans 6.5-8 liadmas ngui 3 91y 3 dad vinadurugudnats 6-8 Tadwes uazngu
y o 4 ' 4 a a o’/’ o {
1 4 919 3 dlod vnadurRugUna19 8-10 Hadwas MIMTUTNIIAT IO UH IFOA N
] Y v
Arendosganssmitazmaiin PCR fi01g 17 14 21 uag 28 Ju waslgniye nun tiewhins
A 9 v ¢ A o o & ' v
ATIUFOAIINADIFANTIAY N3zezan 1 uaz 7 1 vaslgnide luamnsoasronudule
g vt e CoA 44 e e g
Youres1 ludvenivinauazeIgaiulunnngy eiimsasiuren 28 Ju nasilgniye
VA L v VA A A s & Y 1y
wu Imsasrvnuiie ludesnqui 4 nniiga Ao 58.3 nlesisua nazsesaslilaundos
1 d‘ & A dy d I Jd Y 1 d‘ 2 dy
AguA 3 FaMIATINE 50 lesiFua druludeengui 1 uag 2 UNIATIINULYD 8.3
i3 J o w d"w 1A dy Y I3
ag 33.3 leFIud Mud1ay uonNLEINDIN UMIATIINUARINMIANY 58.3 1)os1HUd

1w k2 oA A o 9 oA A (2 (2 zil A
MnNu ﬁlu@ﬂﬂﬂquﬂ 3N 14 Ua2 21 U Hagoyngaun 2 1 21 Y ‘H’ﬂ\TIJQﬂL“])"E) (MITNN 5)

iWeihmIasIuedlematia PCR Wi nasmsignidio 28 Ju deenqui 3 01y

4 H
3 dlad vnaduriugudnans 6-8 Taawas imsasonuiyenndlesnaaznad i
o oA A A 3 < A v v
HIM30399 (100%) tazngui 2 imsasranude 16.7 nlesibua Tashszeznan 13U 143

491 = tg L4 oA oA = dy
Ugnirre Iimsasranuweludesngui 2 wazngui 3 Tasiin1sas19wDIre 58.3 uag 50
s3I & = o o A A Y oA

nlesisua uazszezinal 14 uaz 21 Ju naaulgnieamnsoasanuie Tudesnqui 1 Tae

a & s o o & a
UNITATIINULED 16.7 LAy 33.3 Lﬂ'@ﬁl“ﬁu@] AUAAY (A1TNN 6 LAY NINN 9)
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