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Survey and assessment of the major fungal diseases of Eucalyptus spp. in
seedling production system
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ABSTRACT: The survey and assessment of the major eucalyptus fungal diseases under seedling production system
of Siam Forestry Company, Nampong District, Khon Kaen Province were carried out during March — September 2018.
Seven clones of eucalyptus seedlings (H4, H26, H28, H32, H36, H38 and P6) were produced in the production year.
There were 3 disease symptoms always found along the period, i.e., leaf blight, leaf spot and dieback. The disease
severity index (DSI) of leaf blight and leaf spot including percent disease incidence (DI) of dieback were evaluated
once monthly. In March, average DSI and DI were the lowest (9.56, 10.55 and 1.50%, respectively). The average
maximum DSI of leaf blight (20.70) and DI of dieback (28.39%) were detected in September, also DSI of leaf spot
(21.50) in August. The eucalyptus clone P6 showed the lowest average DSI and DI of all symptoms. But clone H32
exhibited the highest of leaf blight DSI (18.30) and dieback DI of 22.35%. For leaf spot, the clone H28 was the
maximum DSI (19.67). Whereas, 61 isolates of fungal causal agents were obtained from pure culture isolation. These
isolates were tested on the pathogenicity using detached leaf technique under laboratory condition. Result indicated
that 58 isolates were pathogenic causing symptoms on detached leaves. In addition, top 10 virulent isolates were
investigated on their pathogenicity tested on eucalyptus clone H4 seedlings under greenhouse condition. It was
clearly that all isolates caused the disease symptoms on leaves. The isolate 39DBH32 caused the biggest average
lesion diameter (3.23 cm), however the isolate 37LBH38 led to the smallest average diameter (0.40 cm). All of these
58 isolates were identified into 4 genera using morphological characteristics. The result revealed that there were
Coniella sp., Pestalotiopsis sp., Cylindrocladium sp. and Curvularia sp.

Keyword: eucalyptus; fungal disease; seedling production system; indication; disease assessment
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Iszjl,amiﬂawudﬁﬂLﬁw?jyamLmﬁﬁﬂﬁlﬁmimﬁéwﬁ’aﬁwﬂuﬁdw 7 Weu @uned — nueneu 2561) 3nAunan 7 taau (H4,
H26, H28, H32, H36, H38 way P6) L%aswmmeﬂiﬂﬁﬁﬁmwmmi PDA Taanlulgdmsunisanwmely
4. mnagauaNsaansatunsiliiialsaneldaniniesufifinag

Foiuenlasiuau 61 leluan ot lunageuauansalunisyiilfinlsalaenaaeulunisanmdaly wuid
awnsaviliAnlsaladiuou 58 leloian Taglutuil 14 12 leleian JaiAadvvesvurnunangszning 0.50 - 0.70
WU (o) Fufl 2 §i7e 52 leleian vunumaagsEsring 0.0 — 2.73 oy, Tufl 3 uay 4 DideflannsovliiAnlsnazan
Iaunduau 54 lelowaauindu Ineflvuiaunaagsening 0.30 - 4.13 wag 0.43 - 4.35 43 AIUA1AY dwsulufud 54
SruauleluaniiviliiAnlsaazanldunniian $1uu 58 loloian Ssdivunaunangsening 0.10 - 5.08 v Taglelaiandivinl
Rounauuaadsivgfiande lolwan 22LBH32 (5.08 @u.) Sediauunnirsadfegidoddydeiulolmandug oniiu
laleian 6LSH4, 11LBH28, 12L.BH36, 13LSH28, 14LBH4, 19LSH36, 20LBH32, 21LBP6, 23L.BH38, 24L.BH28, 25L.SH28,
26.SH38, 29L.SH38, 30DBH4, 31DBH28, 35L.SH4, 36L.SH28, 37LBH38, 38DBH32, 39DBH32,42|. BH28, 43L.BH28, 44LSH38,
451.SH28, 461.SH36, 47DBH38, 50LSH4, 53L.SH28, 541.SH26, 55L.BP6, 57L.BH4, 58.BH32, 59L.SH32 way 61LBHA GUELJS‘?]IVLEJ
Toandildvinlviinlsaae leloian 5L5P6, 9LSP6 uay 15LSHA dslaiiinnuunndianiaada (P<0.05) funssuisAIuAY Fslal

wanie1n1svedlsanaannisnaasy ddulelatan 17LSH26 vilvflvuiaunaiadoldniiagaiindu 0.10 9u. (Table 4) dalu

awv a o

NATeTidaveilawnsouenidouiansled 61 lolaan lunsmegeuluanmmsdaluluiesufifinisiu Wunisdnden
WesunaunsadseidiuanuausalumshliialsalilaeSouiisuiunssudsnlusinnsugniae 3adenaniidnisviuwe

~ v v o P2 ° v a 2 £ aa . ° = | A v ¢ P
welii@ednvhatenisuiaunalaing vlinisiialsasitu 38nsasiaaeuiiinisviung Feunns1ani ognsal (2559) 16
nagdoulagliiinisviune uaflidnvazeimslsavesgamdudandienu walanismageuanuaiansatunsviliialsatudl
TuldBududugluuszmalvedae wu ieu (Suksir et al, 2018) WWusiu ludwnsmegeuiuszaudundiluSounnaeiy
Wunisnaasuanuaiuisalunsvilmislsandaniwlndmeaiusssuvavasfudunaluleluanvaadafdnidanainnig

naaeuluanmiesuuRnig
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Table 1 Leaf blight disease severity indexes of different clones of eucalyptus seedlings in nursery evaluated once

monthly in 2018

Month

Clone

Mar Apr May Jun Jul Aug Sep Mean
H4 11.11 8.78 26.14 16.16 16.06 17.90 20.73 16.70
H26 np 15.36 13.04 11.65 13.89 18.56 16.39 14.82
H28 np 14.52 12.50 12.00 19.72 22.88 26.77 18.07
H32 np np 17.33 16.00 16.49 15.24 26.43 18.30
H36 np 13.70 16.00 12.11 14.12 20.32 20.69 16.16
H38 np np np 11.43 21.97 21.56 16.82 16.74
P6 8.00 14.29 8.57 22.38 14.17 18.97 17.04 14.77
Mean 9.56 13.33 15.60 14.53 16.63 19.35 20.70

np = not producing

Table 2 Leaf spot disease severity indexes of different clones of eucalyptus seedlings in nursery evaluated once

monthly in 2018

Month

Clone

Mar Apr May Jun Jul Aug Sep Mean
Ha4 11.10 8.36 26.72 14.26 20.67 29.42 13.57 17.72
H26 np 14.69 19.58 16.70 11.03 16.39 18.61 16.17
H28 np 11.91 18.28 14.76 22.99 29.41 20.69 19.67
H32 np np 17.33 16.00 12.35 14.69 26.84 17.44
H36 np 13.61 14.10 16.53 13.75 21.81 16.55 16.06
H38 np np np 13.91 22.05 24.32 17.93 17.96
P6 10.00 12.38 9.71 12.22 12.00 14.47 11.00 11.68
Mean 10.55 12.19 17.62 14.91 16.41 21.50 17.88

np = not producing
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Table 3 Dieback disease incidence percentage of different clones of eucalyptus seedlings in nursery evaluated

once monthly in 2018

Month/Disease incidence (%)

Clone

Mar Apr May Jun Jul Aug Sep Mean
H4 3.00 3.64 13.57 20.00 4.00 14.17 18.00 10.91
H26 np 0 10.00 0.71 0 3.75 10.00 4.08
H28 np 6.67 1.82 5.00 6.67 9.00 28.75 9.65
H32 np np 6.00 12.00 10.00 23.75 60.00 22.35
H36 np 0 3.33 0 1.43 29.17 42.00 12.66
H38 np np np 0 1.00 28.00 27.50 14.13
Pé6 0 1.67 2.00 1.54 2.00 0 12.50 2.82
Mean 1.50 2.39 6.12 5.61 3.59 15.41 28.39

np = not producing

5. msija%ﬁ'aﬂmmaiiﬂ

NMInTdnuurdugIuiveventosiuau 58 leluan aunsausdidenainlsavesiundigaausaluri 7
Wourwinaala 4 ana Tnefiides Coniella sp. 30 lelawan a5 Pestalotiopsis sp. 10 lelewan a3 Cylindrocladium
sp. 11 lelaian uazides1 Cunvularia sp. 7 lelean (Table 5) ldun

1) Coniella sp. vinlsfiinenislulusiuulugmauda (Figure 1A) a$1adulodviadleladquuems PDA uazas
Wasududnadoudiefiongundu vulaladluens PDA nudiedindifly (pycnidia) fiddnszanseguuiduledun
(Figure 1B) lnfiifle (conidia) JUT9Adnensrany HAduwadifetvnn 10.21x3.94 lulasiuas (um) (Figure 1C)

2) Pestalotiopsis sp. vliAnemsluluiarenislugauulugenauda (Figure 10) idulofifivnny nidaty ounasd
Wendmeguudule (Figure 1E) ngluiliendl conidia jUswadensads d 3 - 5 wad diwiuasvieiiwadanuuyla
drunansiidity conidia Huua 14.33x6.39 pm d@uaneiisense (appendage) 3 du (Figure 1F)

3) Cylindrocladium sp. inlviiinenislugauuluganduda (Figure 1G) Lé’uiaﬁ?imwﬂmhaLLiﬂLLasLUﬁeuLﬂuﬁﬁwma
Walunandenn (Figure 1H) @ulefindfeiu a¥e conidia nsenszuennseiiuunn 35.19x2.83 pm flndedunanedu lalifia
wuabngy (Figure 11)

4) Curvularia sp. ibiiine M slugauuluganduda (Figure 1J) wuleidine (Figure 1K) conidia fifeiu § ¢ wad

sUsnldudntos Wvheuu wadnssnanddidunitnwadiaving conidia fvum 19.79x10.83 pm (Figure 1L)

'
v A o w

MnuansAneinuindeniduavlsavesiundrgmauiaididy Wui ana Culindrocladium Bsnssiu nguan
wazAaz (2553) Aldemuhiidosunni 30 siafidvhasyaduddldfusssozuda A ndldl wazuasgn Tne
L%y 9317 dd 1l lewn Cylindrocladium reteaudi, Cryptosporiopsis eucalypti, Kiramyces destructans, Dothiorella sp.,
Botryosphaeria sp. Wa¢ Cryphonetria cubensis udu mmzﬁlﬁﬁmmi%%a C. eucalypti wag C. reteaudii L‘fluL"ﬁyai”l
ddyredlsnganduialuniany usenideanie (nqugn, 2557) dmsulusnsssmaiitoyainisnevesiund iAnnide
Cylindrocladium wag Cylindrocladiella Faaznunluwndou (Brown and Ferreira, 2000)

6. nMsnagauANNamsalunsiliialsaneldaninisaunaass
MnmsveasumNasnselumvlfAalsaveanten Tuanmnadislusesusidolussduanald 4 ana Tadadente

loiandunurasusazanadnausulsdunsiliinlsnanunniiga-uinanana Coniella 3 leleian (11LBH28, 14LBH4



KHON KAEN AGRICULTURE JOURNAL 49 (6): 1487-1501 (2021)./doi:10.14456/kaj.2021.131. 1495

way 22LBH32), Pestalotiopsis 2 lalaian (25LSH28 wag 26L.SH38), Curvularia 2 loleian (35LSHA wag 36LSH28) wag
Cylindrocladium 3 lolwian (37LBH38, 38DBH32 Way 39DBH32) 531 10 lelatan lunageuauasnsalumsiliialsa
fugundrganausalaau Ha eldanmdounaans nuhdundrgaaudauansensgausandusnluiud 3 ndnisugn

@ =

o Tnedud 3, 4 uay 6 loluian 38DBH32 ﬁmmmmaimﬁqm (1.40, 2.10 WAy 2.82 9. MUAIAU) TAIULANAIAUNI
addodeiifodfyiulelaansuqoniiuloluan 30DBH32 (1.12, 1.75 uaz 2.58 sy, muav) dmduluiudl 5 waz 7
lelwian 39DBH32 duwiaunalvgfign (2.52 wag 3.23 9w, muddy) danuuanineiumaada (P<0.05) Auloleiandun
snviuloluian 38DBH32 (2.30 uay 2.92 wu. mudwy) dsleleaniiinlsainitando leluian 14LBHA druleluianiifuua
LLwaLﬁﬂﬁqmiu’?uﬁ 7 e leleian 37LBH38 (0.40 %41.) (Table 6, Figure 2) NsnaaauANEIN1TlUASYIALARLSAR Y
msUgnideudlusunérganduialuanimzeunnassiu leudleleian 1wy e Coniella loleian 11LBH28, 14LBHA was
221 BH32 fivilfidaunaruslvglumsnageuluamnmsiialy uiidevumageuuudundndurlhaaunadniu ene
dumszanmnsnaaeuiifideuleiiunnieiu Ysenoufuluiiniidnoenandussiidadevesrnuunazanuonnosves
wwadits (senescence) wunieatowe lilufiwseuserensidvhatsveade dwhanluflegfusufiviiaruanuas
finalnvasnrudiunudenmadwharsvesdest iliuanienisunatiosniluanimdnly Fsusngmsaitdnululy
Arabidopsis thaliana %ﬂmﬂﬁqum%a Colletotrichum linicola A1 TruTufiwssnanluanmiinluasnudnuauzves

madmhanefiiuldtaau wildnuiuluieguusiu (Liu et al., 2007)
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Table 4 The pathogenicity of fungal disease causal agents on eucalyptus detached leaves under laboratory

condition evaluated from lesion diameters (continued)

1496

Lesion diameter? (cm)

Isolates?

Day 1 Day 2 Day 3 Day 4 Day 5
control od Or 0q 0s Op
1LBH4 0d 1.05j-q 1.63i-0 1.65k-r 2.50c-m
2LBP6 0d Or 0.30pq 0.43rs 0.78mnop
3LBH26 od Or 0.38pq 0.63rs 1.28k-p
4LBH26 0d 0.50pqr 1.00m-q 1.28n-s 1.60j-p
5LSP6 od Or 0q 0s Op
6LSH4 0d 1.28f-0 2.23e-m 2.75d-m 3.70a-j
7LSH4 0d Or 0q 0Os 0.130p
8LSH26 0d Or 0q 0s 0.130p
9LSP6 od Or 0q 0s Op
10LSH4 0d 0.40qr 0.600pq 1.080-s 1.95¢-p
11LBH28 0d 1.90b-¢g 3.70abc 4.18abc 4.75ab
12LBH36 od 2.18abcd 3.50abcd 3.85a-e 4.05a-¢
13LSH28 0d 1.63b-k 2.73b-i 3.23a-i 4.35abcd
141 BH4 0d 2.73a 4.00a 4.33ab 4.83ab
15LSH4 0d Or 0q 0s Op
16LSH36 0.50c 1.75b-i 1.93g-n 2.05i-q 2.13e-0
17LSH26 0d Or 0q 0s 0.100p
18LSH32 0d Or 0q 0Os 0.20nop
19LSH36 0d 1.68b-j 3.43a-e 3.63a-h 4.08a-¢
20LBH32 0d 1.83 b-h 3.13a-h 3.58a-h 4.28a-e
21LBP6 0d 1.45e-m 3.05a-h 3.80a-f 4.18a-f
221 BH32 0d 2.33ab 3.78ab 3.98abcd 5.08a
23LBH38 0d 1.15h-p 2.10f-n 2.65d-n 3.43a-k
241 BH28 0d 1.43e-n 2.18f-m 2.50e-0 3.15a-
25LSH28 0d 1.78 b-h 2.63b-j 3.23a-i 4.15a-f
26L.SH38 0d 1.53d-1 2.50c-k 3.03a-k 3.85a-h
27LBH36 0d 1.28f-0 1.43j-p 1.55k-r 2.05f-p
28LSH32 0d 1.70b+j 1.90h-n 2.08i-q 2.30d-m
29LSH38 0.70a 2.28abc 2.70b-i 2.93pb-l 3.33a-k
30DBH4 0.70a 2.20abcd 2.40d- 2.68d-n 3.13a-1
31DBH28 0d 1.88b-g 2.00g-n 2.28¢-q 3.33a-k
32LSH38 0d 1.03j-q 1.33k-p 1.63k-r 2.25d-n
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Table 4 The pathogenicity of fungal disease causal agents on eucalyptus detached leaves under laboratory

condition evaluated from lesion diameters (continued)

Lesion diameter? (cm)

Isolates?

Day 1 Day 2 Day 3 Day 4 Day 5
33LSH28 0.60b 2.05bcde 2.28d-1 2.40fp 2.53c-m
34DBH36 0.60b 1.83b-h 2.15f-m 2.30g-q 2.83b-m
35LSH4 0.60b 1.90b-¢g 2.33d- 2.60d-n 3.25a-1
36LSH28 0.60b 1.93b-f 2.15f-m 2.43e-p 3.18a-1
37LBH38 od 2.05bcde 3.43a-e 3.70a-¢g 4.30a-e
38DBH32 0d 2.03bcde 3.15a-h 3.85a-e 4.33abcd
39DBH32 0d 2.23abcd 4.13a 4.353 4.60abc
40LBH26 0d 0.80m-q 1.00m-q 1.05pqrs 1.83h-p
41LSH26 0d 0.78m-q 0.88nopq 0.93qrs 1.150p
421BH28 od 0.90l-gq 2.05¢-n 2.48e-0 3.40a-k
43| BH28 od 1.08i-g 2.08¢-n 2.55d-n 3.60a-j
441 SH38 0d 1.20g-0 2.53c-k 3.10a-j 3.68a-
45 SH28 od 1.03j-g 1.98¢-n 2.70d-n 3.33a-k
461 SH36 od 1.08i-g 2.30d-1 2.88c-l 3.73aj
47DBH38 0d 0.90l-q 1.93g-n 2.50e-0 3.23a-1
48LBH32 0.50c 0.78m-q 1.28k-p 1.530-r 2.33d-m
49LSH32 0.50c 0.700pq 1.30k-p 1.50L-r 1.68i-p
50LSH4 0.60b 0.93l-q 1.95¢-n 2.48e-0 2.93a-1
51LSH38 0.60b 0.73nopq 1.20l-q 1.65k-r 1.83h-p
521 BH38 0.60b 1.15h-p 1.90h-n 2.23h-q 2.70b-m
53|.SH28 od 1.80 b-h 3.15a-h 3.48a-i 4.03a-g
54L.SH26 0d 1.60c-L 3.33a-f 3.58a-h 4.30a-e
55LBP6 od 1.75b-i 3.18a-g 3.43a-i 3.93a-h
56LBH36 0d 0.580par 1.18l-g 1.33m-s 2.38d-m
57LBH4 od 1.03j-g 2.48d-k 3.28a-i 4.05a-¢g
58LBH32 od 0.73nopq 1.68i-0 2.05i-q 4.08a-¢g
59LSH32 0d 0.95k-q 2.40d-l 2.85¢- 3.60a-
60LSH38 od 0.700pq 1.63i-0 1.68j-r 2.05fp
61LBH4 0d 0.90l-q 2.05¢-n 2.90c- 3.83a-i
F-test *x *% *% *% *%

C.V. (%) 0 34.47 36.85 36.51 43.65

Y1 B = isolated from leaf blight, LS = isolated from leaf spot, DB = isolate from dieback

“Means followed by the same letter(s) in the same column are not significantly different (P>0.05, DMRT).
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Table 5 Identification of fungal disease causal agents of eucalyptus seedlings clone H4 into the genus from 58

isolates

Genus Isolate! Numbers

Coniella 1LBH4, 2LBP6, 3LBH26, 4LBH26, 6L.SH4, 7LSH4, 8LSH26, 10LSH4, 11LBH28, 30
12L.BH36, 13L.SH28, 14LBH4, 16L.SH36, 17LSH26, 18L.SH32, 19L.SH36, 20LBH32,
21LBP6, 22LBH32, 40LBH26, 41LSH26, 53L.SH28, 54LSH26, 55LBP6, 56L.BH36,
57LBH4, 58L.BH32, 591.SH32, 60LSH38, 61L.BH4

Pestalotiopsis 23L.BH38, 24LBH28, 25L.SH28, 26.SH38, 42| BH28, 431 BH28, 44| SH38, 45L.SH28, 10
46 SH36, 47DBH38

Cylindrocladium  27LBH36, 28LSH32, 29LSH38, 30DBH4, 31DBH28, 32L.SH38, 33L.SH28, 34DBH36, 11
37LBH38, 38DBH32, 39DBH32

Curvularia 35LSH4, 36L.SH28, 48L.BH32, 491.SH32, 50LSH4, 51L.SH38, 52.BH38 7

V1B = isolated from leaf blight, LS = isolated from leaf spot, DB = isolate from dieback

Figure 1 Symptoms, colony characteristics and conidia of pathogenic fungi of major eucalyptus fungal diseases.

A Leaf blight by Coniella sp. (isolate 11LBH28) B Colony of Coniella sp. (isolate 11L.BH28)
C Conidia of Coniella sp. (isolate 11LBH28) D Leaf blight and leaf spot by Pestalotiopsis sp. (isolate 25LSH28)
E Colony of Pestalotiopsis sp. (isolate 25LSH28) F Conidia of Pestalotiopsis sp. (isolate 25LSH28)

G Leaf spot by Cylindrocladium sp. (isolate 39DBH32) H Colony of Cylindrocladium sp. (isolate 39DBH32)

I Conidia of Cylindrocladium sp. (isolate 39DBH32) J Leaf spot by Curvularia sp. (isolate 36LSH28)
K Colony of Curvularia sp. (isolate 36L.SH28) L Conidia of Curvularia sp. (isolate 36LSH28)
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Table 6 Pathogenicity test of different fungal genera on eucalyptus seedlings (clone H4) under greenhouse

condition
Lesion diameter” (cm)

Isolates! Genus

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
control 0 0 0d 0d Oe 0d 0d
11LBH28 Coniella 0 0 0.48bc  1.00b 1.23b 1.37b 1.60b
14LBH4 Coniella 0 0 0d 0d Oe 0.15d 0.45cd
221BH32 Coniella 0 0 0.18cd  0.33cd  0.37cde  0.43cd  0.62cd
25LSH28 Pestalotiopsis 0 0 0d 0d 0.62bcde 0.72bcd  0.82bcd
26LSH38 Pestalotiopsis 0 0 0d 0d 0.25de 0.27d 0.55cd
35LSH4 Curvularia 0 0 0.58b 0.77bc  0.95bcd  1.20bc  1.33bc
36LSH28 Curvularia 0 0 0.68b 0.90b 1.05b 1.42b 1.70b
37LBH38 Cylindrocladium 0 0 0.17cd  0.22d 0.37cde  0.37cd  0.40cd
38DBH32 Cylindrocladium 0 0 1.40a 2.10a 2.30a 2.82a 2.92a
39DBH32 Cylindrocladium 0 0 1.12a 1.75a 2.52a 2.78a 3.23a
F-test ns ns *x *x > > >
CV.% - - 46.14 45.98 47.08 43.59 41.47

Y| B = isolated from leaf blight, LS = isolated from leaf spot, DB = isolate from dieback

“Means followed by the same letter(s) in the same colum are not significantly different (P=0.05, DMRT).

Figure 2 Symtoms of eucalyptus diseases caused by different fungi tested on eucalyptus seedlings in greenhouse,

7 days after inoculation
A lIsolate 11LBH28 B Isolate 14LBH4 C Isolate 22L.BH32 D Isolate 25L.SH28 E Isolate 26L.SH38
F Isolate 35LSH4 G lIsolate 36L.SH28 H lIsolate 37LBH38 | Isolate 38DBH32 J Isolate 39DBH32
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