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Identification of Sporisorium scitamineum and Colletotrichum falcatum in
sugarcane by morphology and molecular technique and rapid evaluation
of pathogenicity test
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ABSTRACT: Smut disease and red rot disease in sugarcane caused by Sporisorium scitamineum and Colletotrichum
falcatum are severely infested sugarcane production in Thailand. The aim of this study to survey and identify the
severe smut and red rot disease by techniques that are effective in pathogenicity test that are rapid and accurate.
The collected samples of sugarcane disease from various locations smut disease was found to be caused by fungi
in sugarcane plantation isolated 8 isolates. The results of the PCR identification of DNA fragments of S. scitamineum
showing a 459 bp. The nucleotide sequence analysis was 98 % similar to the KU991107.1 data in the NCBI database.
The red rot showed DNA fragments of C. falcatum showing a 590 bp. The nucleotide sequence analysis was 99 %
similar to the FJ907431 data in the NCBI database. The results of the smut disease incidence test with Marcos and
LK92-11, S. scitamineum isolate 1 was virulent. Marcos showed the most disease incidence up to 100 %, LK92-11
had black whips at 30 days after germination, with 58 % of the disease incidence. The results of the red rot disease
in KK12R-076 and E-Hieo, C. falcatum isolate 2 is the most virulent, E-Hieo at 7 dai the most incidence of disease
had an average lesion size of 15.51 cm and KK12R-076 was 3.27 cm.
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Wwadlaun1suanie sporidia 715l mating type 91nMsdsIReINsINTEIsuNd Tu mulu wardduasududdma
wis SosBudume ierigmelugdunuininuudediiodenindiinia ldnaraduga 1 (Figure 5) namusnidos
C. falcatum 88wy 5 lelaian Wesrillaladdvnauddmdifiondnadnvarmsasydulnvedalailioms PDA
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Table 1 Sampling locations of smut and red rot diseases from sugarcane plantations

No. Sampling location Locality coordinating Varieties Diseases
Lat. (N) Lon. (E) Smut Red rot
1 Muang, Khon Kaen 16.48290 102.8240 KK3 + -
2 Kumphawapi, Udon Thani 17.05063 102.9443 KK3 + -
3 Chakkarat, Nakhon Ratchasima 15.02632 102.5025 KK3 + +
4 U Thong, Suphan buri 14.30207 99.86111 LK92-11 + +
5 Tamaka, Kanchanaburi 13.91048 99.80961 LK92-11 + +

*+ = found, - = not found

Figure 3 Smut teliospores scraped off from

mature smut whip.

Figure 2 Mycelium of S. scitamineum grow

on PDA medium.

Figure 4 Smut haploid sporidia of S. scitamineum

growth on PDA medium.



KHON KAEN AGRICULTURE JOURNAL SUPPL. 1: (2023)

Figure 5 Mature symptom of red rot disease

sugarcane stalk.

Figure 7 Morphology of C. falcatum Hyphae.

AsuUSuAd U MuNeAa835 PCR

651

Figure 8 Morphology of C. falcatum conidia.

Na91INNSLALUS IR 821299 (Smut-Forward/Smut- Reverse) 21nfdualiasnededs PCR wuin

WinUSinanvniliaalelnd 459 diua (Figure 9) 1oTns1gsimAanuduiusmeiugnIsulagliaseyt Phylogenetic tree

Yaudalagnszvdnuiinalelng anulnatnvesdedITauInisvesterde S. scitamineum Ansranulunsardanind

anulnddnfudlowSoufisuiudeyaves KU991107.1 Tugiudeya NCBI nwuidianuediendsds 98 wWesidus (Figure 10)

Ha91nnIsinyinaRoudangdumziagas (Coll-F/Coll- R) 9nfdueiiosieds PCR fmuglnsiwes (Coll-Forward /

Coll- Reverse) Wudn WWes191e 5 lelgiananunsaiinuSuaiiduiefivuin@udu 590 awa (Figure 11) 1laTiAs1zim

ANUFURUS NI ugNIsulaedAT1eY Phylogenetic tree vaadasnlnediasiziaiduiiandlalng aulndtavesany

Timun1sveade Colletotrichum falcatum AinsanuluudazdmindianalnadadudlisiuSeuiisuivtoyaves F907431

Tugnudoya NCBI wuhileuadnendsds 99 wWesidud (Figure 12)

Figure 9 Agarose gel electrophoresis of polymerase chain
reaction products from DNA of Colletotrichum
falcatum isolates from sugarcane using specific

primers: Lanes 1= 1000 bp molecular weight marker.
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Figure 10 Neighbour-joining tree depicting relationships among
Sporisorium scitamineum nodes are the frequency
with which a cluster appears in a bootstrap test of

1,000 runs.

Figure 11 Agarose gel electrophoresis of polymerase chain
reaction products from DNA of C. falcatum isolates

from sugarcane using specific.
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Figure 12 Neighbour-joining tree depicting relationships among

——
[

C. falcatum nodes are the frequency with which a

cluster appears in a bootstrap test of 1,000 runs.
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nanpaeunaislsnudidoslnevnaeulngisurtondesssarsuriuassatesilio S. scitamineum aaeuludes
anewug Marcos uaw Lk92-11 Tagvufies S. scitamineum lelawan 1 lolwian 2 uas lolwian 3 wngluaamizudude
WALHAIINNSARLIAT 30 Tumdssen nui e S. scitamineum lolaian 1 farwuusdunafalseanniigaainnisdgn
o inudrndusanlnedeeiug Marcos uansenmsf 15 Sundsugnifeussiinaiialsauniiania 100 wWedidud lasdoy
aneug LK92-11 uanso1nsdl 30 Ju fdnvarlumdoasiudii 45 Yundasen Tnsiialsn 58 Wesldud wavnns
naaunsAnlsaifisiuasumdunandludeslasvaaoulaeds detached leaf naasuldesiuludos anewus KK12R-076
wardiiten Inevndes C falcatum lelwian 2 uas lelwian 3 MiLassuuens PDA Wuiaan 7 5u 14 corkborer awn
0.5 Wwuiuns Wgduiuiidesiaiey wruudunansluiidumddeuly nanslusazasly udidarnaumaanniaielse
finiladunvi wudh o C. falcatum lolmian 2 fenusuusslunsiialsanniignainnisugnite ausaiduusadimauns
vudunanludos Tnedesitusdifien 1 7 fundswgnideiimaialseunniigaiivuinunaiade 1551 wufuns lasdosans
Wiug KK12R-076 finsiinlsavunnunalade 3.27 lwuilins (Table 2) (Figure 13) 9innisnagaudsnanazilunaaey

Ufisemsiinlsaludesiieviugiumursanumusioly
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Table 2 Red rot lesion lengths at 7 days post inoculation of difference isolate of fungi

and sugarcane variety in sugarcane leaves in detached leaf

7 days post inoculation (cm)

Treatment/Varieties

Isolate 2 Isolate 3
Mock inoculation
KK12R-076 0.0c 0.0c
E-Hieo 0.0c 0.0c
Disease inoculation
KK12R-076 3.27b 2.12b
E-Hieo 15.51a 12.06a
F-test * *
CV. (%) 54 8.7

Means in the same column followed by common letters are not significant different at P=0.05 by DMRT.
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E-Hieo 3

IsolateSO1

IsolateS02

IsolateS03

Figure 13 Red rot Le5|on lengths on two sugarcane varieties Figure 14 Smut whip on infected sugarcane at 30 days post

leaves after 3 and 7days Inoculation. inoculation of difference isolates of fungi and sugarcane

varety.

Table 2 Percent smut whip at 30 days post inoculation of difference isolate of S. scitamineum and sugarcane

variety in sugarcane bud

Percent smut whip at 30 dpi

Treatment/Varieties

Isolate 1 Isolate 2 Isolate 3
Mock inoculation
Marcos 0.0c 0.0c 0.0c
LK92-11 0.0c 0.0c 0.0c
Disease inoculation
Marcos 100a 75a 82a
LK92-11 58b 52b 55b
F- test * * *
CV. (%) 14.2 15.4 18.7

Means in the same column followed by common letters are not significant different at P=0.05 by DMRT.
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