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Physiological factors affecting growth of Fusarium solani causing dieback of
durian and fungicide controlling
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ABSTRACT: The impact of durian production on quantity and quality is fungal pathogen destruction, especially in
the orchards leading to the highest amount of economic loss. Additionally, climate change had observable effects
on the environment and might be cause Fusarium outbreak in durian orchards. The objective of this research was
to investigate physiological factors such as temperature, light and media pH affecting on growth of Fusarium solani
isolated from branches, causing dieback of durian in Chanthaburi and Trat provinces. The results showed that the
fungus grew on optimum temperature was 25 - 30°C. Light affecting fungal growth, showed the greatest colony
diameter on dark 24 hr and grew up very fast on medium with pH 6 - 7. Then, pathogenicity assay was conducted
on 6-months old of durian seedling cv. Mon Thong. It was found that inoculated branch showing purple-brown
bruising lesion with dark brown edge at 7 days after inoculation (DAI). Later at 14 DAI, dieback incidences appeared
on infected branches and leaves turned yellow, then fell off from the branches. Efficiency of four fungicides was
investigated. It was revealed that carbendazim showed the greatest trend to inhibit mycelial growth followed by
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pyraclostrobin. Prevention and control the disease using effective fungicides lead to disease management in durian
orchards, effectively. Particularly, the durian requires regular pruning and fertilizer feeding to keep it healthy and
strong at the right time to against plant pathogenic fungi.

Keywords: Fusarium; dieback; durian; disease control
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Bulnilide dunels warUsewelng (Laas, 2530; Nanthachi,1994) éTﬂLfJulﬁﬁuﬁuﬁLa?agLauimlﬁﬁ Iuﬁﬁﬂaﬁu%uqﬂ gaunil
98587319 25 - 30°C M?aﬁwumﬂﬁqﬂmaamﬁgﬂﬂ lagsaduszana 1,600 - 4,000 ua.(Subhadrabandhu and Ketsa, 2001) @
mengiueen uazmaldiduginaiitanmenmeamsnzaslumsugnyizeuvesing wunsgniusludminszees Jumys
#910 U313UYT s 43190551 uasAlssIngy wavsran fufinsugniiFeuliuiinaidiuanniuaind 2561 Andu 8%
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nnsiaseidduiinalelng sruunldidudesn Fusarium solani denndasiusissiuwes Neuyen et al. (2012)
dmadenneliiAnlsatusundvSeulu 3 Aufl vesszmaionuia I¢un Da Huoai, Di Linh wae Bao Lam Wuides
Fusarium sp. Tuusaziuiiandu 66.40, 78.20, war 40.50% Ausdyu Fanninges Phytophthora palmivora iny
Wies 53.30, 65.00 uas 30.00% AUEIRU WenanEsmuingest Fusarium sp. ansaviiiialsa dieback Auitvduls
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anutdunsa-ane (pH)

thidesdneatuuems PDA fiflenanudunsasig 5 sedu ldud 5, 6,7, 8 uax 9 Tasufuaanudu nsn-ans
$e HCL arandud 3% way NaOH anadiudu 5 M andhutunelfuas near UV aduiln 12 4alus Wussesinm 7 3u

Juiinuanisnaaedlaginnsiasyuaduiugudnatwasdulenniu auasu 7 Tu
Anwinssanvesauas

B899 F. solani $1uam 4 loleian léun TRA006, TRAO20, CHAO32 uag CHAO40 UuewnsIasaLte PDA U
aelduas near UV aduiia 12 $2lus gaunndl 25°C 1 8uszorinan 7 fu vavesveadosunvhatosusiuasy (spore
suspension) ALt 10° ades/daddns 1lulastiunga spore suspension Usuns 50 lulasans vieauueImis water
agar (WA) ntulfuviaufandeavesliiiontienns tiluduaeliias near UV 12 dalus figamnd 25°C iusvosinan
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nan1sAnLazIansal
dnwasmduguinerweadion Fusarium solani

MmNy ITe31 . solani $1uau 4 lelean vuoms PDA nudilelatusaden fiuslias near UV aduils
12 $las gaumdl 25°C w7 Fu Tdnwarlndifestude fidulewanivinens Wigyroutrasiuuewns PDA usidves

ulsvesdesusazlelaanuanaeiudntes Tnefl TRA006 fiduledinstaiadu veulalaililudvuSeu (Figure 1A)
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Figure 1 Four isolates of Fusarium solani on PDA at 7d incubation period (A-E) TRA006, (F-J) TRA020, (K-O) CHA032,
(P-T) CHA040, (AFK,P) colony type, (B, G, L, Q) reversed colony, (C,H,M,R) false head (scale bar=50 pm),

(D,,N,S) macroconidia (scale bar=20 um) and (E,J,O,T) microconidia (scale bar=20 pum)

du TRA020 diduledvifsvniyuveuiieu (Figure 1F) @Sy CHA032 fiFv1389aTy (Figure 1K) Aaneiy CHAOLO
(Figure 1P) wiiduleyanirenmsuinninainnisdanadiuaialaladl (reversed colony) vaavia 4 lelatan wunsasiadie

& (pigment) @1 WiawesflongunTudeddswduduimardy (Figure 1B, 1G) Fwsatunisusseednuazlalaiives
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Wo31 F. solani w84 Leslie and Summerell (2006) 1l sfinwdauvensiugveniosnislindesgansmiuuulduas 7
fdaens 400x wuindosis 4 leleway finisadrsauas e 2 Uuuv 1éun macroconidia uaz microconidia fi5Us1s
adnefuit 4 lolwan Tneflaruuanseiuthefivnavesauesiiendniios nanfoludiuves macroconidia finifemun &
3U314 fusiform U310 apical cell ddnuaey] (blunt) wuazuu (rounded) d3u basal cell #dnwgaAd18LYn (foot shape)
Talau nuaves 4 3 -5 w@aa uinaUesussuin 2.50 - 3.75 x 3.75 - 7.50 lulasiuns (Figure 1D, 1l, 1N, 1S) &@2u
microconidia ANT9AUN Wugﬂiwﬁgam oval fi4 ellipsoid, obovoid wag reniform &l 1-2 1wad vuInaUosUsENI 2.50 -
5.00 x 12.50 - 20.00 lulastuns (Figure 1E, 1J, 10, 1T) aguuiugauss wuu false head (Figure 1C, 1H, 1M, 1R) @Sy
wasiliiuiaaues (conidiogenous cell) Wuwuu monophialide Fensafuinasinissuunifes £ solani ves Nelson et
al. (1983) wag Leslie and Summerell (2006)
nsAnedaseneaisinendenisadyveaduleon

dosmnleluaniinisaigueaduleléfifigumgd 25 - 30°C lasflgangfi 25°C wunsia3qandes CHAO32,
TRA020, TRA006 Uz CHA040 fvunalduruaudnannisiasyveaduly 6.95, 6.70, 6.20 uag 5.28 LwURLIAT AUEIAU
dauﬁqquﬁ 30°C Favunadusuaudnatanisiesyveadulelavindu 5.92, 6.70, 6.73 uag 4.97 WURLLAT AUEIAU
ogslsAmuiigaumadl 30°C lolwian TRA006 La3ayléif dau CHA032 uaz CHA040 Hun1siaSeyanas @ TRAO20 Hu nu
nsLasifunsUnTigamadl 25°C (Table 1) %nmﬂmzﬁfuaaﬂLLazmﬂWﬂJmUizmﬁi‘maﬁ?mf]ugﬁmﬂﬁﬁmmﬁ%au%u
Tugindaunainy 2562-nanax 2563 Andeyatusgatuauysalves Shen wavauy (Toyadium) wuidwmindunys e

a 4

uazyuns gaumniads 25.30-28.60, 24.67-29.56 way 24.82-30.75°C Ay Fslutaanadanannuinges F. solani

Y

o =

AmRlsANwia seuntuslamiseureulTuLsY donndesiununassiinuigamglin 25°C duweasndulelad

duleanunsaasndassadaiamnsaveneiugaelule 1wy ales

Table 1 Effect of temperatures on mycelial growth of F. solani 4 isolates after 7 days of inoculation period on

PDA
Diameter of colony (cm)”
Temperature (°C) TRA006 TRA020 CHA032 CHA040
15 1.82 + 0.06d 1.63 + 0.02c 1.72 + 0.02d 1.72 + 0.02c
20 3.67 + 0.09c 3.73 £ 0.35b 3.33 + 0.02c 357 +£0.07b
25 6.20 + 0.03b 6.70 £ 0.06a 6.95 + 0.05a 5.28 + 0.09a
30 6.73 + 0.11a 6.70 + 0.10a 592 + 0.36b 4.97 + 0.24a
cv 2.92 6.82 11.89 543
LSD 0.25 0.60 1.00 0.43
P-value * * * *

Y Data are expressed as mean + SE and the different letters in the same column are significantly different, (P < 0.05)

AMSUNMIANYINAT AR DNTLAS YU BT TUAN MTLANAIIAY WU 3 lolwtan 16l TRA006, TRAO20
way CHA040 wigyldfluaninila 24 49lus dvwiaduituaudnatsvendule wiidu 7.37, 7.18 uwag 7.30 Lyufiuns
AIUAIRU (Table 2) @9AAdB9AUTIBIIUVDY Fayzalla et al. (2008) FINAADUNAVDILAIRDNITLATEYVDILTDIT F. solani

WU IS laAtunila 24 9alus duleleian CHA032 dnsiasylaavslunielduasnear UV 24 $alus melduas near
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UV aduiln 12 $2lus uazanmilanasn 24 d2lus Inglafideddgymieada aunaduiuaudnateadule windu 7.38,
7.32 LAz 6.63 WUALLAT MUa19U (LSD = 1.16) (Table 2) FUANAIINTIENUVOS Singh et al. (2017) wag Kausar et al.
(2009) wuindes1 F. solani fuw%zgaﬁqmﬁmaiﬁum near UV 24 31314 sonfeaniniianaen 24 $2lus wazaneldiuas
near UV aduiln 12 dalus suaity egslsfiouiides £ solani ansnsaiadalédlunnaninuas enadumaunainidosd

fianuiuudsiulademedsudiegs anunsausuddhivanmuandenlaie (Lester et al, 1988)

Table 2 Effect of light on mycelial growth of F. solani 4 isolates on PDA after 7 days of inoculation period

Diameter of colony (cm)Y

Factor TRA006 TRA020 CHA032 CHA040
light 24 hr. 5.88 + 0.12c 5.99 + 0.16¢ 7.38 + 0.07a 6.25 + 0.22b
light/dark 12 hr. 6.55 + 0.08b 6.72 + 0.02b 7.32 £ 0.28a 6.40 + 0.25b
Dark 24 hr. 7.37 £ 0.07a 7.18 £ 0.13a 6.63 + 0.51a 7.30 + 0.20a
v 2.42 3.11 8.20 5.86
LSD 0.03 0.41 1.16 0.78
P-value * * ns *

Y Data are expressed as mean + SE and the different letters in the same column are significantly different, (P < 0.05)

drunavasnufiunsa-snpH) semsiasyuenies F. solani tu wuindesdwlnawialdadi pH 6-7 Tneil
pH 6 o5 leleian TRAOO6, TRAO20, CHAO32 Wag CHAO40 fywnaidusugudnandlaladl 6.60, 6.62, 6.02 uay 5.95 g4,
gl pH 7 SuwawiAu 6.67, 6.70, 5.88 waw 5.32 g auddiu mnSeuidisuiulusewinsennsiifien pH 6 wag pH 7
wudrldfianuuansnemeadn vieonauanastudndesluloleian CHA04O Wiy (Table 3) donndosuaiuiseves
Singh et al. (2017) 18swiNTos1 F. solani 1w3afléd pH 6 dau Nath et al. (2017) wuindesn Fusarium oxysporum f.
sp. ciceri mm&ﬂimﬁaﬂuﬁagﬂiﬁ W3 ldATgauLeATAY pH 6 Fsuue1vng PDA AN pH 6-pH 7 Faslaoanilg

Wity lafeguan

Table 3 Effect of pH on mycelial growth of F. solani 4 isolates after 7 days of incubation period on PDA

Diameter of colony (cm)”

pH TRAO06 TRA020 CHA032 CHA040
5 3.25 + 0.05¢ 3.30 + 0.10c 4.08 + 0.04d 3.52 + 0.49¢
6 6.60 + 0.08a 6.62 + 0.03a 6.02 + 0.07a 5.95 + 0.05a
7 6.67 £ 0.12a 6.70 + 0.06a 5.88 + 0.04a 5.32 £ 0.70ab
8 4.60 + 0.10b 4.13 + 0.15b 5.63 + 0.06b 4.60 + 0.16bc
9 3.50 + 0.18c 3.12 + 0.09¢ 5.40 + 0.08c 3.93 + 0.06¢
cv 4.05 3.14 1.96 14.40
LSD 0.36 0.30 0.19 1.22
P-value * * x *

Y Data are expressed as mean + SE and the different letters in the same column are significantly different, (P < 0.05)
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a814l5fimuis18a1ur8s Ramteke and Kamble (2011) wag Naik et al. (2010) wuin pH fmsneausodos F.
solani wae Fusarium oxysporum f. sp. vanillae Winffu pH 4.5 uag 5 auadiu Feem3deves Panwar et al. (2016) wui

F. solani @w150193eyuazaselnlauu substrate AflAnAudunsasfideudanie wazaunsaogseatuiuls uwiineed

¥
P

nsUgnitemyudeufidiranuidion £ solani ssuialuiiuiiduldiaue masnsudenidnisusuiluanwsssmiionis
agsonlArRouUTR
Anwin1ssenvasayes

wumssenvesaUasifesluusazlelaan fnruunnsstusgaiitoddymada tnsleloaniidnisenvecales
fiftiian 2 lolwian Ao CHAO32 wag CHAOAO Winfy 94.23 ua 92.61% mud iy sesasunldiid TRAO06 uay TRAO20 in1s
sonvasaUas Wiy 77.53 uag 53.509% muaiu (LSD = 6.99) (Table 4) Yaduddniiinaronissonvesalesionanat
Toun wasadng 12 Falus advila 12 42l (Leach, 1962) ALY (Indira & Venkateshwaran, 2004; Tonapi et al., 2007)
uazguvndl 25 - 30°C (Ahamad et al. 2002) Fstladewmariifuanmindonfiiatululssnalnsoguds Fufudadums
Bestoninainreadon £ solani dewalviiloalesueades £ solani Ualudwau niegnuzdadisinduluanm

sy5umd WeanasuuisSeuiazanunsasenalasuazidnvhareiaseuldnoly

Table 4 Spore germination of Fusarium solani 4 isolates on WA incubated under near UV light for 12 hr at 25°C for

6 hr of incubation period

Isolates Spore germination (%)Y
CHA032 94.23 + 1.14a
CHA040 92.61 + 1.19a
TRA006 77.53 + 1.06b
TRA020 53.50 + 4.24c¢
CV (%) 6.57

LSD 6.99
P-value *

Y Data are expressed as mean + SE and the different letters in the same column are significantly different, (P < 0.05)

nagauANansalunIsiliAalsauudunaEe

9nmsth e £ solani s 4 lelwiay wmnasuanuannsalunmshlfiialsauuuyiung uagliviumauuis
yoafundmidsuiumieunes a1y 6 o fuslulsadou wuirdundiivgnidelnenisvuna (Figure 2) wdsnsugnide
14 fu wuermsuwadFthnady fahmatuussuinaiafsiuuen lusudsuduiindes ndinisgnideruly 4
dasi wuomstaauty Unuiaduuenuesiaduuis AndsliGey Sahmaseu iergduluresia wuideldiidnuane
wis Abnnasoufvhmady vdinisugnide 8 dUnnst wuluysumdesdaandasly dounlususeuanddswdud
thana seumgatadly FundmFeulidnuasnslnsuwazuineluiign fanmsugniouuurhusaasnuennislsalfiduas
qul,l,iamhmiﬂqm%aLLUUIJJVT’]LLNa %ammsﬂ’@umLﬁulﬁ%’mwwé’mﬁﬂqﬂl,%a 14 Ty appAdeafiuTenuYesiien uazane
(2563) BeldAnwdoranmalsafuimwamSeulufiufivums Suny3 uaznsn wuhides £ solani delfiAnlsansusily
yFould Insuansensuadfimaidy fainauns seuunaltuiueu Tusumdemaning uasiuts uasdlienuyg

Hoa et al. (2013) wuingasi F. solani @1u1sanalsafuyiseuaneiug Kho qua xanh luuaiuiinimeuldvesussine
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Heauwlld eeviliyiSeusansernisunauisdimation venanifmunemuilideatestuides £ solani finelhian
T5ARauns (dieback) fufiwdudnvanewiln wWu nesaisane (Enthrina variegata) uzalas (Mangifera indica) Uszqany
(Dalbersia sissoo Roxb.) In1f" (Theobroma cacao) Luida (Acer negundo) waguznen (Olea europaea) v udu
(Khanzada et al., 2004; Demirci and Maden, 2006; Rajput et al., 2008; Rosmana et al.,, 2014; Kuroda et al., 2017;
Trabelsi et al,, 2017) lawuiu

LﬁaﬁﬁmﬁauﬁLLammmiﬁaLLﬁqmLLEmL%'Vaﬂa“ummwé’ﬂmiﬁqw‘kﬂﬁum Koch (Koch’s postulation) siastnaila
tissue transplanting UuaWMsLAsTe PDA Uslduas near UV aduiln 12 Falug gaundl 25°C 1Juszezinan 7 Tu wudi
annsauenldidon Fusarium 7ildhvalaladiloutuiulaladsdureados F. solani s 4 Telsan dledhlunsieaeu
melindomanssemiuuuliuas ienmraeudnuasmeduguine aunsofuduldindofiuonndualdtude Wes F

solani

Figure 2 Die back symptoms on 6 months old durian seedlings occurred at day14 after inoculation by Fusarium
solani & isolates using wounded inoculation with mycelial disc and incubated in the greenhouse (A) control,

(B) TRAOOS, (C) TRA020, (D) CHA032 and (E) CHA040

msﬁnmﬂssaw%mwmaamimﬁ"lumimuqmﬁaiﬂ Fusarium solani

MNMIMaEeUUIEAME AwesEnTaiTesiufdadensiuin 4 wia 1dun carbendazim, copper hydroxide,
metalaxyl uaz pyraclostrobin fisgsfunnududu 62.5, 125, 250, 500, 750, 1,000, 1,250 uay 1,500 ppm lun1séiudanis
Wiweadulewesn £ solani WuansesiffusavsnmATianldun  carbendazim  sesawnlduA  pyraclostrobin,
hymexazole waz copper hydroxide muddiu mnwseudieudsyavsnnvesasailunssudaduledosiissiu 60%
Fulu wuinansiedl carbendazim fusvavsamlumstiudinisaiavendulodes s 4 loluan dwseududu 62.5 ppm
il Imaﬁmmﬁu%’uﬁwqmﬁmaau wudwﬁmmﬁé’ugmﬁl,ﬁzymaﬂLé’ﬂm%aﬁﬂlaimaw TRA006, TRA020, CHAO032 uay
CHAO40 wihitu 72.97, 74.22, 69.00 wa 79.33% arumnuidudunuzth 500 ppm fiinstudinmsissaueadulodosly
N1 WnU 79.47, 78.01, 78.33 uag 84.00% MUA1RU S?faﬁmmLmehqasmﬁﬁaél’wﬁ’zwaaﬁa (Table 5) Usz@andnnves
asieddululuiiemafertudionnududuresmaniigdy eglsinululelaan cHA0M0 tu wuidianudududou
125 ppm iuduld wumstiudinsasaueaduls whiy 84% Taedsmamunsissyvendulovy mycelial disc idntes
UITBVB4 Singh et al. (2000), Naik et al. (2007) waz Palani et al. (2015) ﬁﬂmwaﬂuaaa’ﬁmﬁﬁiamsé’uﬁLfﬁayuaaL%yas'l F.
solani wWuhasadifisnsuuzin 500 ppm Bl fussdvBnmlumsdudegeiin aunsaaueuléds 90.58% asiad
carbendazim 1 dneglungy benzimidazole ﬁﬂﬁlﬂﬂ’liﬁ]ﬁlﬂi}‘lﬂé‘ﬁmm R - tubulin 1Juwdn wazazlusunaunmsvhnuues
microtubule  dynamic  msvudwesansmeluwed  wardudimsulshvesiiuedes  shlEdesldannsawiald

(Hammerschlag and Sisler, 1973; Thelingwani et al., 2009)
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ansiafiifiuszansnmsesaanléiun pyraclostrobin finnmiduduiiuugii 125 ppm wun1sauautiosnin 60%
AUALTUTU 250 ppm ﬁﬂizﬁw%mﬂumﬁmuQmmmﬁﬁgﬁuamﬁﬂﬂLﬁ?}yaﬁﬂalmaw CHA040 iigslolaianiion Inadan
mstfudaindu 62.009% egslsimudirnududu 500 ppm WU’hmmmmU@uﬁaiﬂﬁy’a 4 lolwan I Tneilenmsdudans
3gaudule Wy 68.64, 70.07, 69.67 Way 73% AINaIAU mnssuiisudseans mnlunssudadulovesansindiu
arudutuiildmuauidenlelsianifisrtu nuirdarmunndegaditoddymeain (Table 5) s1ufoes Chen et al.
(2012) Wansuaiidl inrududy 150 waz 225 ppm mmmmmm%asw F. asiaticum @wwslsa Fusarium head blight lu
1and 18 71.10 waw 80.40% musy drugmsdnd wazamy (2556) nulszAvsninesaadilunsemuauidenngy
asexual Ascomycetes anadu fe L1031 Septoria chrysanthemella anwalsalugnvasugaane wuifinradudusiy
gn3 Uz 125 ppm @unsamuaulsala 95.99%

dau hymexazol Hu Gefldnsmuuzih 560 ppm u nuinfiarududy 500 ppm tu fuszansamlunmisaiuay
\Faslolaan CHA040 Tdiislolatanmiien Imaﬁmmié’ué‘?aﬂﬁw%fymaal,é’uiawhf"fu 61.33%. luvnzfiaududu 1,000
oprm wumsdudsmsiasavendile Wiy 68.73, 68.14, 62.33 uay 79.33% muanGy m’mL%’u%'uﬁqﬁ%uﬁﬂﬁmiﬁuguﬁu
lendos F. solani fuszavBnmgstu etraiiddfamaada (Table 5) fsnsnuvensinsal wazane (2560) way Fakher
et al. (2006) wuinansiadl 1 fUszAnsawlunisaauaudes £ oxysporum anvglsaiisndervesuzifome uas
Fusarium oxysporum f. sp. tuberosi a1walsalgvesiuns Annuiuty 560 ppm Tneilinsdudnisiasyueadule
Wiy 97.67 wag 77.00% AUaIAU

dmsuansiall copper hydroxide tfu (§nsuuzth 1,560 pprm) imnandudiu 1,500 ppm mmmmvﬂméﬁu@iﬂa
Twian TRA006 waw TRA020 1 Tnefirmsdudinsiasauoadule whiv 69.70 waz 72.33% mudsu luvaed CHA032 i
Ansdudamaiaiauesdulowiiy 42.00% udliannsamuamdesleluan CHA0A0 1§ Farmstudinmaaiauoaduls
iU 0.00% (Table 5) fis1eeudszAnsnmuesansiiluniseuamidon F. solani annalsn dieback vosium Fasld
ANUdudugedis 3,000 ppm Fsnruauduleld 80.10% (Kishor et al., 2015) wagiianadudu 2,000 ppm am1sanIUAL
Gilewdos £, oxysporum awlsaiieavowuaunigu 16 100% Gnswssal wae 2534, 2559)

o
v o N £4 =2

Aanunsidenviinvasansiadilesiuidados wazdnsnisldignasunuizay 3998a10150AUANLYEI F.

U

solani awinlsAnaieseulaeg1sliusednsnmunngstu
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Table 5 Efficiency of 4 fungicides to inhibit Fusarium solani 4 Isolates on PDA using poisoned food technique at

day 7 after incubation period

Percent inhibition (%)Y

fungicides conc. TRAO06 TRA020 CHA032 CHA040
carbendazim 62.5 72.97 + 4.44bc 74.22 + 1.17b-e 69.00 + 2.08c-f 79.33 + 2.91bd
125 76.81 + 4.4d3-c 78.78 + 0.48ab 73.67 £ 0.33b-e 84.00 + 0.00a
250 76.02 + 4.443-c 76.89 + 0.19a-d 77.00 + 0.58a-d 84.00 = 0.00a
500 79.47 + 4.44ab 78.01 + 0.65a-c 78.33 + 0.67a-C 84.00 + 0.00a
750 79.50 + 4.4dab 80.67 + 0.25a 77.67 + 0.67a-C 84.00 + 0.00a
1,000 79.50 + 2.16ab 80.67 + 0.25a 84.00 + 0.00a 84.00 + 0.00a
1,250 81.41 + 4.10a 81.81 + 0.24a 80.33 + 0.33ab 84.00 = 0.00a
1,500 81.41 + 2.73a 81.81 + 0.24da 84.00 + 0.00a 84.00 + 0.00a
copper 62.5 0.00 + 3.86m 0.00 + 1.49n 0.00 + 0.00m 0.00 + 0.00m
hydroxide 125 0.00 + 4.16m 0.00 + 1.49n 0.00 + 0.00m 0.00 + 0.00m
250 0.00 £ 2.51m 0.00 + 1.49n 0.00 + 0.00m 0.00 + 0.00m
500 0.00 + 3.20m 0.00 + 1.49n 0.00 + 0.00m 0.00 + 0.00m
750 0.00 + 4.45m 0.00 + 1.49n 0.00 + 0.00m 0.00 + 0.00m
1,000 32.79 + 4.68i 17.33 + 3.60k 24.67 + 0.88jk 0.00 + 0.00m
1,250 61.60 + 1.19de 62.53 + 1.27h 42.33 + 1.76i 0.00 + 0.00m
1,500 69.70 + 2.41cd 72.33 + 0.72d-f 42.00 + 17.62i 0.00 + 0.00m
hymexazol 62.5 0.00 + 0.88l 0.32 £ 2.29m 9.67 + 0.671 29.67 + 1.201
125 8.20 + 0.38k 9.40 + 3.10l 13.00 + 1.00L 37.00 + 1.15k
250 18.75 + 0.52j 19.69 + 1.58k 16.00 + 2.52kl 41.67 + 2.60j
500 36.36 + 2.10hi 40.87 + 1.80j 30.67 + 0.33j 61.33 + 0.33g
750 44.08 + 1.52¢h 49.17 + 2.72i 42.67 + 2.40i 73.33 + 1.45e
1,000 68.73 + 2.47cd 68.14 + 1.73fg 62.33 + 2.19fg 79.33 + 0.67b-d
1,250 69.33 + 1.32cd 73.06 + 1.81c-f 65.33 + 1.86ef 82.00 + 0.00ab
1,500 76.02 + 4.25a-c 73.82 + 1.99b-e 71.00 + 1.00b-f 82.33 + 1.20ab
pyraclostrobin 62.5 48.89 + 2.11fg 50.32 + 2.09i 44.67 + 0.67i 46.67 + 0.88i
125 51.63 + 1.94fg 50.00 + 0.00i 47.33 + 0.88hi 53.67 + 1.45h
250 56.19 + 0.89ef 53.76 + 1.46i 55.33 + 2.03gh 62.00 + 1.15¢
500 68.64 + 1.02cd 70.07 + 0.54ef 69.67 + 0.33c-f 73.00 £ 0.58e
750 63.82 + 0.80de 63.88 + 5.78gh 67.67 + 4.37d-f 69.00 + 5.00f
1,000 68.96 + 0.80cd 70.45 + 0.57ef 77.67 £ 0.88a-C 76.00 + 2.08de
1,250 72.45 + 0.71bc 72.34 + 0.52d-f 73.33 £ 0.33b-e 78.00 + 0.58cd
1,500 76.77 = 0.71a-c 78.03 + 0.19a-c 77.67 = 1.20a-C 80.00 + 1.15bc
LSD 8.22 5.18 9.60 3.79
CcVv 10.49 6.51 12.10 4.40
p-value * * * *

YData are expressed as mean + SE and the different letters in the same column are significantly different, (P < 0.05)
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