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waensclnauWadia (Flatids)

[Homoptera : Flatidae)
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S )
IHasviatiUNINBN (Wax scale) Ceroplastes pseudoceriferus

[Homoptera : Coccidae]
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NSRSt (Soft scale) Drepanococcus chiton (Green)

[Homoptera : Coccidae]
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15 ﬁ‘l“lﬂ (longan mite) Aceria dimocarpi (Kuang)

[Acarina ; Eriophyidae]
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HUaUTHANDIZAY (red twig borer) Zeuzera coffeae Nietner

[Lepidoptera : Cossidae]
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nuounuaond diu (Bark-feeding borer) Indarbeln Spp.

[Lepidoptera : Metabelidae]
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Association of bolete mushrooms and ground mealybugs with quick
decline syndrome of longan
157 Bvdna” diun FRvawlle? wdneol Aunfue®  uer anfios Avdaaa?

Chatree Sittigul," Jariya Visitpanich,” Yaowaluk Chanbang™ and Saiphin Sittimongkol

ABSTRACT

Longan trees which having Boletaceae mushrooms protruding from the sail in 2-3 consecutive years
were observed expressing declined symptoms with yellow and small ieaf sizes and sometime the affected
trees died. Inspection of trunk base and root systems demonstrated that there were mushroom rhizomorphs or
fungal thecae covered on both structures. When rhizomorphs were cut open there were number of aduits and
crawlers of ground mealybugs (Paraputo sp.) fed on root. Ground mealybugs feeding and rhizomorph
encasing onh most of the root systems may have caused a quick decline syndrome of longan. The study
revealed that mushroom mycelium was penetrated into the cells of longan root or it had a symbiotic
mycorrhiza relation with longan. Beside, the ground mealybugs had a long stylet to feed directly on longan
root and excreted out the honeydew. The ground mealybugs did not feed on mushroom rhizomorph sheath at
all. The fungal mycelium may absorb and utilize the honeydew for growth. Encasement of the mushroom
rhizomorph around the mealybugs may help protect them from predation, parasitization, and other harmful
disturbance. This study provided the evidence that the ground mealybugs feeding on roots caused the death

of longan.

Key words : longan, ground mealybugs, Paraputo sp. mycorrhiza, Boletes, Phlebopus portentosus, Boletus
dimocarpicola
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Plant Pathology Department, Faculty of Agricuiture, Chiang Mai University, Chiang Mai 50200.
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Entomology Department, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200.
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1. iadaatemnd Rl mizomorph vaaiadii AnaAsuneAIs fewnedunin mamassy

2. gnuandnlely water agar lunasanasesruaduingudnas 25 fafiums g9 200 Nafuns
w%‘ﬂuﬁuﬂqnﬁﬂu‘iqvu'ﬁ‘m«ﬁﬂ P. portentosus Wil 5 @eu shsnaamoa
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HANTNAREY
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Table 2 Number of trees, tree ages, trees associated with mushrooms, trees showing quick declined

syndrome, number and percentages of dead trees observed in 9 orchards in different locations at Li district,

1. BanPaChi 312 8 25 8.01 12 390
2. Ban Pha Nam (1) 100 8 100 100.00 None -—
3. Ban Pha Nam (2) 125 8 125 100.00 3 240
4. Ban Pha Nam (3} 250 4 30 12.00 10 4.00
5. Ban Wang Din 310 9-10 60 19.35 7 2.26
1. Chiang Dao (1) 116 9-10 90 77.59 1 0.86
2. Chiang Dao (2) 202 1 119 58.60 n 544
3. Chiang Bao (3) 281 3-5 13 4.63 2 0.71
4. Chiang Dao (4) 143 7-10 44 30.77 8 5.59
Total 1,839 - 606 - 54 -~

guhianulaudiu uazssuusn wuskuduly (rhizomorph) saddiakl viedumnuasvisfiudourestauiu Fuf
uamee s wuwhadulodususlaududalenmn  dledailla rhizomorph dumneen Usngin
szwdraforndtluuacachadulovendn fndoulls (Paraputo sp) Fafdndy uasngeu (crawlen)  4unu
dnetdugafiuanvisainsingnly nnuld thizomorph -umxﬁnﬁu'ﬂﬁ’u (Figure 1) iwanutiilduan da stylet {u
uduraunadnlilunndlefeaaiuenng ﬂngnﬁuﬁmﬁmmnﬂn azfiuthe honeydew aanin F<luann
soufiuavanerinniudeiudement udlsildeiiuieumniu fius Pseudolasius sp. #vivagnonly
Aulnd v Tawdwdern sasllsiinenfuegiaiumtsuioienfiu noneydew Adussnanandamdeiag
iz Wwsnsdsfuneftanmdnofmatatl anmmitdiginmnuils aaudseuraanisaanaintne
hizomorph AANAIIATIALHINAIEY rhizomorph usndgin q e - edndeuraandnutianng
iwdeudtaanhhnenlmily uazanmsyagauiiidiaddu wuiAuRegldmnndiefidule (mycelial mass)
roainddsendn sty iueyimu Kuduluuscsendiaiinduseadam (moldy smell) wileuti nduses
penintRgaLRYTuTAEN (family Phoridae) W1asliuusenia Wisuhudisfieyluans Boletaceae 1l
AENANEUSEOUYN (fleshy) 8T RuTAEs anszuzaangy (button stage) qum:v‘i’auﬁnanquv‘hﬁﬁnhmzmﬁﬂu
seavandsnasaduufniu Wam 45 fu dwiddusdiddinnndiuueends Wigludmeudng
nnmfnetnamad wseftinnmunn weviudederemandia suofeef {basidiospore) \Huamas uen
amifudanudn slafeliufiouenuaadonuenlédon Weiauiyui Mmeuivinaciadinseenliflng
wartAuRnAedt ALy
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Figure 1. Longan root covered with fungal rhizomorph was splitted ocpen to show a number of ground

mealybugs (Paraputo sp.) fed on root surface

Figure 2. Longan seedlings infested with 40 young root mealybugs {Paraputo sp.) (right) and
untreated control (left), Infested seedling turned wilt 10 days after infestation while control

still looked normal.

Figure 3. Fungal mycorrhyza hyphae stained with cotton biue cells of longan seediing root tissue (A)

and root tissue without hyphae no blue color appeared inside the ceils (B)
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Factors associated with the decline symptoms of longan trees and possible control measures
o ' - . . e of =l o o
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I. Determination of Rofylenchuius reniformis as one factor causing the declined symptoms in
- jongan and improving methods
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Jariya Visitpanich.’" Chatree Sittigul'zr and Pamorntip Aksorntong'z

Abstract

The experiments were carried out to prove whether the Rofylenchulus reniformis
nematode was the causal agent of longan decline and to compare the control methods of
reducing the number of nematodes in the sqil. For this reason, the pot experiment was carried
out in the greenhouse by growing the normal and declined air layering plantlets in the soil
contained R. reniformis nematode of 8,185/500 g of soil and fumigated soil. The pots were
amended with 8 different treatments to reduce the number of nematodes. The 30 cm tested pots
were kept in the greenhouse for 17 months and the samples of leaves and soils were then taken
in every 5-8 months for measuring the sizes and nematode counting.

The results showed that the nematode was one of the factors that generated the
declined symptoms in longan. The sign of decline was expressed on tested plantlets 5 months
after they were left in the pots containing nematodes. In contrast, when normal plantlets were
grown in fumigated soil for a period of 13-17 manths, the leaf length mean was longer than initial
measurement while no change was recorded on the leaf width. Furthermore, when declined
plantlets were grown in the declined nematode soil, the leaf sizes were reduced in 5 months
after treated. Anyhow, no changes of leaf sizes were observed when declined plantlets were
grown in fumigated soil. Also, 5 months later, the numbers of R. reniformis were decreased in all
treatments. Among the tested treatments, application of 50 g of urea fertilizer in one square
meter area was considered to be the best to reduce the nematode numbers. Likewise, adding

500 g of chicken manure and 25 g of urea per one sguare meter was the best method to

improve the declined trees grown in nematode soil.

Key words: Longan decline, Rofylenchulus reniformis, longan decline improving
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ANMATLINUAUA lauaRIa NIl Hanmaaunazn1sdanasaunnsneiuly aou
dl 1 J ﬁl ] - ?{ 1 ar 5 n‘l A =
anwngy Fauduivandeu sinaewutlgvmiviandeluggie gouueiuiduiseuiidguiss
g 1 L 0 5 [~
wasulugauds avuunwieiianlesnguinnin 20 Taull Hlsauasuussazanuniluaaiuim
:’; -l - d' 1 [ =< A L= 17 .| L) 3 P ] AJ
soumafinasdanisiliivinzan  wdamafufonandnliudaldfinsingeiulidiviniires  awvg

‘J bl j IJ 4 ) 4 - i 1 - - i
mﬂQT?ﬂ‘lNﬂﬂ'mﬂﬂ'ﬂ’lﬂﬂﬂﬂ‘ﬂwuﬂﬂﬂﬂﬂuﬁﬂﬂﬂﬂu ARDAAUENNITAN TRLANFANAUAINANT LRIV
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dudeu araiisainilade 1 sthaitennnndtAvinldliansnsotiuenampiiuiataraclsanens g
BHTARU (ATUUATANL, 2542)

nushiwduarany (2541) WiAusatwiuuazsinansuanle NUARIBINITMIDL LA

L4

oy | 7] - ai ] : nl a=f g [ oy 1=l B ] [ d‘
Auansulnfainasunguiaiunuuariindalugadu assanmuniladfuivionds uazacuiineu

2 - - A i
19w 18 s wuldiReudaadngity trzann 8-10 1la lnaaliniwuninfian Ae Rotylenchulus

reniformis (97 wWefifusl sasilafinuiovie) Taewun Funugalwsiudnlefuassanismeesin
ndqﬁuﬁaugﬂﬁ 24w BUANR (2538) e Rotylenchulus sp. S anfuaanuneluls
He wuludusing ) ydeu auy Sea 8A uazdnly annammageunisdinasmngnlees
Widteurlat R. reniformis TukenfiRmsnusidiFeudes 1iai annsndwihaismnaesiundy
anluls Tmﬁﬁwqmﬁuﬁmﬁmmnmn (A3tn, 2543) FasunisinuldReutlat R, reniformis
Binngalusudilafiuansanimen wedlddeudanaiiniifeivlsAngafundls  Ssmatn

A L &
IdiRaudendngite R, reniformis \Hugnmpiinlifua  lauaseainiswiay

di oy [] L4 o A
Tguseaed - WeAgalildiBewlsadiinanszuunn inlddalauanseintaman

- waldtamBunldiReudasdngfialuiu wasiuvdumes

ANTNAARY

doadendonay 2541 reudsdrlaiumeanndudnlefifen manysal wazandudled
LAPHEINIUIBE BHNAY 100 T Tmml‘iﬁ"ﬁuuﬂuﬁ’u«quuzw%qﬁﬂumL%@Tm Hefmeusiany 1y
70 S WwiAaunanan 2541 snasiaRanauaingau udanandgnluganaiadin Tnel4auiesinde

1 L) ¥
Wudaggnaunsianmausaiald $91n uazuanlusauisdgyiluaninisaFenaualng 16 X 16
wmg Hednefuunasansay
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luRaungAdnIew waziReuiunan 2541 irufsmeulgnadlunsransduenaunadud
Autnans 30 wuRms Selfelaudulgn Theyaduainaaudilefuansensmestidnniieg
drmanuldideurasfnginRnuguedlivundiiuds fennetulde Swmdadu it
nanAgnad WA udadautisdueanidlu 2 dou dounilirleusindelsadonwvatustad #n
dounileliau auvuFunldifenday R, reniformis, Helicothylencus — sp. WA
Hemicriconemoides sp. 'l 8,185 54 131 fi uaz 43 fasiaiu 500 N Aud sy Feauldanuam
4 Alanfusanszon whussylunszonadaldfagsing 4 aaw wu yald fdogde  smederlfideu
detarfluyusu wasdgnataGassandunisidyall  Tngondununismaseauuy Completely
randomized design FaUNA 8 NSTNARLALNARBINTTNARAY 4 11 eaviAALantlY Figure 1

ABUNINAREY NINFIATUIAAMNNTIL uazAINesesludon 30 Tuses 1dnssuis
Fomumduu 4 AR warfamunaly 4 Al Taeflssovnaninefudows 58 Wau  uazasaay
Wineudendngiva 2 afs luiudl 18 WOHATAN 2542 uazuASed 3 JuT 23 unstan 2543 9aal

sriziamaaes 17 wawihdayanidwssiudnitnisunFauiioudaferaceuialu Iaeds Least

Significant Difference

S0



Declined plantlet+ declined soil

with nematodes

Treatment
Declined plantlet+ fumigated T1= Chicken manure
declined soil T2= Chicken manure + urea

T3= Urea

] ] T4= Carbofuran
Normal plantlet + declined soil

) T5= Chicken manure + Marigolds
with nematodes

T6= Marigolds

T7= Chicken manure + Carbofuran
Normal plantlet + fumigated

T8= Untreated check

declined soil

A B
Figure 1. Diagram showing the treatment combinations of pot experiment in the greenhouse:
A. The treatment of declined soil and normal plantiets were assigned at random ¢ grow in the 30 cm
clay pots containing declined soil with nematodes and fumigated declined soil.
B. Soil of tested pots were then amended with the following treatments: T1= Chicken manure 630 g,
T2= Chicken manure 315 g + urea 3 g, T3= Urea 6 g, T4= Carbofuran 6 g, T5= Chicken manure

630 g + 6 Marigolds {Tagetes patula), T6= 6 Marigolds {Tagetes patuia}, T7= Chicken manure
630 g + Carbofuran 6 g, T8= Untreated check.

HANITNARDY

1. famsaegnlufunsesifldinaudas

Wenaninlitsznn 5 deu mratuléBeulenniedl 2 wudnBunndddeulanana
luynnendds souensndtamadans mesaaisenisznmedddeudenhmnnsnitinaass
mutlunsnidiamadansaadummzaninundenlslvanzan nirtlgnlunszanauanifivlily
anwisdeudafiguugiigandnaniniaueniall anafivadevssansidideutlen R, reniformis
RINNTANHIT8Y Norton (1979) wudﬁqmuqﬂ‘i‘;mm:ﬂuﬁﬁw}’ummgfmﬁmﬂﬂé’tﬁaudm'ﬁﬁmﬁ
Usznos 25-30 eadnaaden  WladlqnumgRgdldFieudat R, reniformis  avdeniiviianiudy
vui¥augAutusna (Robinson, 1994) aramlidideudesgnazdrdlusasdime il dlelii
uwfaBuaifunszanenaiimnandionuasiaudunniidlud duaiatismnstedtddaudae

1iiatlanalFitudeniu (verma and Parsad, 1969) wanannilanadiifadadu 4 1y arwdulufiv
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anittedu Auwidingludu winauazyiuwiudulatenisien Paeciomyces liacinus
{flulsdnuad R, reniformis (Walters and Baker, 1994) aavia finnsudedufuszudnglddaucden
Kaufiu TaewuldiBaudenila Hemicriconemoides sp. \RngeluannifulunnneniEnmanes
wasti Runcugandaiie R. reniformis Tunsnsadiuadadl 3 (Figure 2) Feldfimgaunes Thomas
and Clark (1983) Wnudnflnisutedusewinstlssansasldifeudas R. reniformis uas
Melodogyne incognita famnaiialaRudunulduinndrfasnanaiutlssansudniuniaida
vinanaume

nnesldiFeudes R, reniformis aansuIniign lunsnidadlaijuyda (13) (Figure 2 A)
st s WauAuuziiees Rodriguez Kabana (1986) Aa 1 Alanfusafiidl 1 meewms
giofusclonfludnaduly uazaiunsosividGeudesdngfiald HesannamurumTisesGuile
anefudaldlutnnau wesufauentuds Jausauenlnilsfiiuinie A Beudandngi tauléd
nsnanasliyFuamBbnnldiBeudes R, reniformis naitsnaesfiunznanidtaiiinuds uas
annsmsauinedideudenaiedl 3 wuitléGeuden R. reniformis fauansEnNTigH
'lunﬁ‘u?ﬁﬁ'mgﬁ‘?a (T13) Trewy 7 59 sousiinesidsamaciang (T8) WU 61 farediu 500 N3 uax
wurFuntures Hemicriconemoides sp. 2,319 fasiaRu 500 N5y (Figure 2 B)

padeduReildrouguidideudendngiaarasialananisld@eulessnds
Meloidogyne spp. u‘iﬂqmnmmmﬁmﬂz‘vaﬂa'\?mﬁﬁﬁqﬂéﬂﬂlﬁtﬁﬂudﬂuﬁanmqiﬁ Ploeg (1999)
uinmsmaaesrsinnBannldddeuten R, reniformis Aewdnegelunssdaidgnanadas ndmn

v
nesuisanaflumszamEesaiuisodhiirenduadldineudeaatiaiild (Ferreira and Rebecca,

1991)

ool ol - X : ;
‘I!N’]ﬂlﬁlﬂﬂ??u']g‘ﬂ 2 uar 3 Hawsariundnazannenareslufinduusnsnsainnay

nenares turnisfineniiteu  fawelusess sieinunelndBestuneuldnindi (Table 1)
graiflasanituandFeudesanasun Usznaiiluysli wazgBefisinlulnseuiued
tseney HpmasiiFidluletngale Rodriguez Kabana (1986) sieiuityaliaiuisnaaugy
"#Rautdat Meloidogyne arenaria Tiifhuadnad Tasanizluyalifiqduriduassiouasdadon
WanBinanduiduduinmei daminiqduidfinaiaennsaieeldldGeudes uas

aawidunefiaulRouluinsauainyaliduenbulistaluivde ldfeudes Angialuiulaunes
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Number of nematodes’ 500 ¢ of soll

Tl T2 T3 T4 T5 T6 T7 T8

Treatment

B Rotylenchulus reniformis

[ Hemicriconemoides sp.

2500
1

s 2000
-
2

; L500)

§ 1000
i

T 500
H4

4]

Tl T2 T3 T4 TS T& T7 T8
Treatment

Figure 2. Average numbers of Rofylenchulus reniformis ( B ) and Hemicriconemoides sp.{ )countedin
second (A) and third (B} counts in 500 grams of scil samples. The soil samples were

taken from 30 cm clay plots grown with air layering declined longan plantlets,
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Table 1. Leaf width and length of air layering declined longan plantlets grown in 30 cm clay pots containing 8,185
Rotylenchulus reniformis per 500 g soil (obtained from declined orchard}, lhen treated with 8 different treatments to
reduce the number of nematodes

Leaf width {cm)
Treatment
h T1 T2 T3 T4 T5 76 17 T8
Dec. 14, 98 363a* | 351b 344 p 3.79a 3723 327a 3.86a 3472
May 18, 98 3842 341b | 338b | 357ab | 357ab | 310a 3356 | 330b
Jan. 23, 00 342a 406a | 395a | 363ab | 327b 325a | 360eb | 337p
May 23, 00 35662 410a 3.92a 341b - 3132 3.43b 362a
LSD (p=0.05) 0.44 0.22 0.29 0.37 0.31 0.23
CV (%) 13.51 6.38 8.58 11.26 9.48 7.79 1273 6.99

Leaf length {cm)

Treatment
Date T T2 T3 T4 15 T6 T7 T8

Dec. 14,98 11.08*ab 10.16 b 10.11b 11.38a 1095 a 10.18a 11.55a 10.64 a
May 18, 98 11.76a 1066 b 10.14 b 11.13 ab 10.86 a 10.03 a 9.79 be 958 b
Jan. 23, 00 10.13b 12.5ta 11.47 a 1143 a 9.86a 10.07 a 10.33 ab 9.88b
May 23, 00 10.14b 12.09 a 11.36 a 9.78b " 891b 8.65¢c 9.72b
LSD (p=0.05} 1.25 0.76 1.05 1.38 1.33 0.75 e e
CV (%) 12.82 7.39 10.75 13.87 11.67 8.45 14.56 7.45

*

Means in each column followed by the same letter do not differ significantly {p=0.05) according to Least Significant

Difference test.
** Indication of missing plot.

*™* LSD value was not available due to the unequal replicaticns of each the treatment entry.
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Table 2. Leaf width and length of air layering declined longan plantlets grown in 30 cm clay pots with fumigated soil, the soils
were treated with 8 different treatments to raduce the number of nematodes

T n o ietwamem TR
Treatment
h T T2 T3 T4 TS T6 7 T8
Dec. 14, 98 3.44b* 3.48Db 373ab 373a 3.13a 332 a 340 b 3.28a
May 18, 98 3.83ab 3.87a 346D 3.19b 3164 3.08a 353ab 3.38a
Jan. 23,00 3.68 ab 3.59 ab - - . b 3.36a 3.78ab 343a
May 23, 00 388a 3.56 ab 411a 3980a 312a 313a 382a 3.26a
LSD (p=0.05) 0.42 0.38 - i e 0.31 0.41 0.30
CV (%) 12.45 11.65 9.28 10.36 10.88 10.75 12.29 9.79

Leaf langth (cm)

Treatment
Date T T2 T3 T4 TS T8 T7 T8

Dec. 14,98 10.06b* | 10.72ab 1060 b 9.22b 9.09a 9.81ab 940 Db 9.90 a
May 18, 98 12123 1184 a 10.76 b 9.59b B97a 9.88ab 10.33ab | 9.78a
Jan. 23, 00 11.02ab | 1097 ab - - h 10.46 a 11.03a | 987a
May 23, 00 1050 b 10.08b 12.48a 10.60 a 8.49a 941b 11.03a | 888hH

LSD (p=0.05) 1.40 1.27 - b i 0.93 1.14 0.88

CV (%) 14.12 12.81 8.06 10.38 16.15 10.38 12.05 10.11

* Means in each column followed by the same letter do not differ significantly {(p=0.05} according to Least Significant
Difference test.

** Indication of missing plot.

*+ | 5D value was not available due to the unequal reptications of the treatment entry.
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1"

2. Nawsamlgnluiuausitidinaudas

d o v ' oo ol ' el .

Wadannaluafagainewudn nendinidldayald (T1) Jugde (13) waznsssdsnldyald
] L .I A’ L] ¥ J - J
faufy ArfTuyusu (17) frwnalundrauezanafinau uanswannneuldils saeiinenisou q

faunluldunnsrsainteunimanes onduliudwiunsadang (18) fliawimadumaluassdly
mssalupdeil 4 (Table 2)

3, fsddpnludumsasAldiRaudes

Aedrlaandund WavandgnlubumesididGawles  wdmndnliudaduna 5
dau wuinldFeudatesaannen@a  mematuBinadddeutatafe 3 wud o
HRaudan R. reniformis apaumdaitadnieaynnssads  snfutlia Hemicriconemoides sp,
wmi‘smmqa'lunsmﬁ%‘ﬂﬁmﬂﬁqﬁﬂ (T3) (Figure 3)

auReunmunatuafigaiendeannidneniisn 4 luda 4 af wuifeuyn nsm
Wilnnaludnas snduluninds Mayald waugde (12) wesyalifufunislgnanides (715)
wudlunneliuansnennaneludeunsmaaes (Table 3) winalulunssa@ansinnseyde
(T3) HwradnaduansrannnaunasnasaatatduiwsciTuawldineudes
Hemicriconemoides sp. UBu0ugetie 3,033 Fasiaiu 500 nfu ailnmsudedufuresldFaudoy
wanuafintuRumadn R. reniformis Aaudnsauuadeldfufuanuiaweniudlireyde 1oued
Hemicriconemoides sp. fiaTumummuninndn dafsnlszanglége mnafudnaiudszansass .
reniformis aAREUSMAUNN ANATUATATLE (2541) wu‘lﬁLﬁﬂudﬂﬂﬁm;ﬁ'ﬂmmdqﬁéﬁ‘lﬂL'T_'Iu‘ts'ﬂ
watl 3 1HaAD Hemicriconemoides litchi, R. reniformis WAY Tylenchorynchus crassicaudatus
uaNANG Miline, et al. (1971) lameauialdiReudas Hemicriconemoides sp. \iug meainlK
\inean1sweee (decline syndrome) 'lu%u‘ﬁ'ﬁﬂqnluﬂmmé’vﬁmlﬁ FafumnfisnBannes

iRewutlat Hemicriconemoides sp. anaasilnanintiiduanlauamnsannmemeas Ifguiu
4. nan danlufuanshidinaudes

J L] ﬁ. i o) - [] L ) A L& L)

WwathisanlninfilgnludususitidiReudssudaldnsaisng q wedfulpanmeu
o :“ 1 1 ) ] 1 AI z L s A
4 4 AT wudt aueludawing)Livvndrsanndaunimeass waslliawialudniulunssish
fnnsldtoyald (1) yalduangde (12) ues gfe (13) nsdoriulufudwiunamadauainug

2 X .
ALY HAHENIANTULAN AN ALLNARNNARSY (Table 4)
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Number of nesatodes’ 500 g of soll

Tl T2 T3 T4 TS T& T T8
Treatment

. Rotytenchulus reniformis

] Hemicriconemoides sp.

Ti T2 T3 T4 TS T6 T7 T3
Treatment

Figure 3. Number of Rofyfenchulus reniformis ( | } and Hemicriconemoides sp. () counted in second (A)
and third (B} counts in 500 grams of soil samples. The soil samples were taken from 30 cm clay

plots grown with air layering normal longan plantlets.
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Table 3. Leaf width and length of air layering of normal longan piantlets grown in 30 cm clay pots

contalning 8,185

Rotylenchulus reniformis per 500 g soil (obtained from declined orchard), then treated with 8 different treatments to
reduce the number of nematodes

B

leaf width (cm)
Treatment
m T T2 T3 T4 T8 T6 17 18
Dec. 14,98 4.60 a” 438a 391a 4.58a 3.84 ab 4302 429a 422a
May 18, 98 3.60b 3480 392a 3.84c 3.51be 3.056¢ 3.79b 3.39b
Jan. 23, 00 3.43b 449 a 3.22b 3.89 be 3.39¢c i72b 385b 3.02b
May 23, 00 3850 476a 7 385a 4.36 ab 404 a 321bc 343c 321b
LSD (p=0.05) 0.50 0.54 Q.47 0.50 0.39 b 029 0.51
CV (%) 14,31 13.89 13.89 13.18 11.62 19.30 8.42 14.30
Leaf length (cm)
Treatment |
h T T2 13 T4 15 T6 7 T8
Dec. 14,98 13.61a" 13.2ba 1153a 14.17 a 11.47 ab 13.05a 13.41a 13.24 a
May 18, 98 10.75 b 10.28 b 8670 11.42b 10.68 be 9.54 ¢ 11.11b g.08b
Jan. 23, 00 9.85b 1378 a 10.33 b 11.53 b 10.45¢ 10.57 b 11.31b 9.20b
May 23, 00 1137 b 1461a 986b 1238 b 1222 3 9.74 bc 8982c 8980
LSD (p=0.05) 1.68 1.46 0.98 1.75 0.99 b 0.99 1.34
CV (%) 16.30 12.37 10,46 16.55 9.77 9.62 8.50 12.80

* Means in each column followed by the same letter do not differ significantly (p=0.05) according to Least Significant

Difference tes!.

** Indication of missing plot.

** S0 value was not available due to the unequal replications of the ireatment entry.
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Table 4.

14

Leaf width and length of air layering normal longan plantlets grown in 30 cia clay pots with fumigated soil {obtained
from declined orchard), then treated with 8 different treatments to reduce the number of nematodes

o o {.eaf width (cm)
Treatment |
m T T2 T3 T4 15 76 17 T8
Dec. 14, 88 JAazpt 3.289¢ d76a 358a 3.66 be 3.61ab 438 a 341 ab
May 18, 98 399a 380b 3156 b 34018 345¢ 3160 332b 330b
Jan. 23, 00 398a 4.58 a 365a 3.36a 491a 3.44 ab 452a 345ab
May 23, 00 i81a 410b 385a 38Ba 3.7%b 375a - 3.60a
LSD {p=0.05) 0.32 0.48 0.32 0.26 0.27 - 0.66 027
CV (%) 9.15 13.40 9.89 8.31 7.60 13.48 17.67 B.71
Leaf length (cm}
Treatment 1
h T T2 T3 T4 T5 16 17 T8
L Dec. 14, 98 10.75 b* 10,79 b 1080 b 11.71a 11.14 be 9.828 b 12.70a 10.29 be
‘ May 18, 08 12.65a 1217 b 1004 b 10.83 a 10.83 ¢ 10.57 b 9.82b 9.62¢c l
| Jan.23,00 1262a | 15952 | 1226a | 11.04a | 15002 | 9665b | 11.83a | 1093ab |
May 23, 00 11.81 ab 11.79b 1220 a 10.81a 11.82b 12.49a i 1163 a T
LSD (p=0.05) 1.16 1.52 0.85 1.01 0.90 b 1.99 1.24 1
CV (%) 10.59 13.24 9.25 10.06 8.10 15.02 19.02 12.90 l

* Means in each calumn followed by the same letter do not differ significantly (p=0.05) according to Least Significant

Difference test.

** Indication of missing plot.

*** LSD value was not available due to the unequal replications of the treatment entry.

5. nsiFauveuaunn  Turesnimeusilafianeee  waznead
- P 1
ldiAauday wazlgnlufunseaavsldifaudas

A W

o«

- al
UanluRunsasni

anmsinarsmsinluennsnsndsdiuiunsadanaly fasesitgnlufivwes (T))

a = a aal o - el = o uoy
mmﬂﬂﬁﬂqnlumuﬂn (T Aedflgnlufuman (M) wasRapmgnludvay (TIv) Telildd nesn

v
-y s 4 1 A i
78 1m 9 nuFamiisuiu 4 a5 Wneldaneferesauinlu uaze calculated Student's 't" WURN

L
LANANTISUFAENINARBsase L
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v P P
IRTUIALLATIN 1

faun1snases nudruislutesfianaua et Budunaanels T uss T e
uAns1ei uinudmnalugesianeusandull fasinlignludumeas (i) Swslulvgiusn
ﬁhqmnﬁ'qﬁﬁﬁ:ﬁﬁ‘lﬂﬂqrﬂ.uﬁuﬂu Tv) fanFoudeurunaly Raaes (T) AURSE (TIV) Tauaelu
ldumneinaiy (Table 5)

[ & o
IRTUIALLUATIN 2

wawRnBNauldiPauden uarfivausdlunAaznssads uwdanunan 5 Hew wudteuialu

=

= 4 - i []
aaneaRlgnluAume il ldmewdas (TI) Hawramrmenalusassuansreainasueiniuees

2

=l

d e - C K
neanUgnluduay (TIv) uasfizwialduandaonsuialuzesfiamas (T1) use (Til) (Table 6)
- A o yv hd :’4 Jf ] .

ariaauely adludiadrenismenwednlaaiet wudinldimeudey R. reniformis dlu

g ianlouaaeainiamen Tnamnlianlendndndgniudumennfldideudenfiaualuanas
] ] Aal [ GJ ]
UANFANANIUIA LN UIETNN AREY ﬁ‘nﬂﬂnmmwmﬂawm Verma and Prasad (1969} Yiwu1n1g
dWimanerasl&Baulen R. reniformis Wssuusnteshaendavansatinigy axye Juma uzazng
wazizidama vinWiReaenarateinniaetyduts aunluwarsulunuiuans
& al

FnuUInluATIn 3

o . . o e n .4

danartiull 13 wew wudrrnalusedfadidgnlufumsesnildinawles (T Haun

1 3 ] n: HJ - - [ 3 4 v
ANndratasluanas uanAeanlurasieanlgnluduey (TIv) sasziBuaiufinudimiuninees

@ | - -l
Wwilruadnauansneaniamas (T1) waz (TIl) (Table 7)
& 4

TRAUNALUATIY 4

4 . Y 4 . R -

dansy 17 eu dalunafanils  wudiauisluresisAnugnlufuwean (T Hauisaaiu

. - ot - ° -t o ' -

gngeaaluaaseunnsinaainlusasfieanUgniuduey (Tiv) dusustsfunudnauialugedionss
4 - 4 1 Al A -
PlgnlumdildBewudes (T) Taurausnsdreanluzesianesiidgnluduey (T Taeflawm

ATNEnTeNlLAASYe (Table 8)

100



16

Table 5. Comparison of means by "t" test method of leaf width and length in centimeters of longan plantlets grown in 30 em

clay pots containing fumigated soll and soit with Rofyfenchuius reniformis nematode, plantiats were derived from
nomal and declined trees measured at initiation of experiment

Trestmientfleat width TI=347 Til =328 Tii = 4.22 TV = 3.41
TV = 3.41 0.87" 0.87"* 5.84* -~
Tl = 4.22 5.11* 6.83* -
Tl = 3.28 1.78" -
TI= 3.47 -
Treatment/ieaf length Tl = 10.64 T =000 Thi= 13.24 TIV = 10.21
TIV= 10.21 0.99" 072" 6.68" -
THY = 13.24 5.80™ 7.62 -
Tl = 9,90 1.80" -
Ti = 10.64 -

Tabular Student's "t* (df = 18, p = 0.01) = 2.88;(df = 18,p=0.05) = 2.10

NS = Contrast is nonsignificant according to Student *f" test.

* = significant at p=0.05.

**= significant at p=0.01.

Table 6. Comparison of means by "t" test method of leaf width and length in centimeters of longan plantiets

grown in 30 cm clay pots containing fumigated soil and soil with Rolylenchudus reniformis nematode, plantlets were
derived from nomal and declined trees, measured 5 month after Initlation of experiment

Treatment/Leaf width TI=3.30 Til= 3.38 TiI= 3.39 TIV = 3.32
TiV= 3.32 0.10" 0.45" 0.28* -
Tlii= 3.39 0.35"° 0.03" -

Tli= 3.38 063" -
T1=3.30 -

Treatment/Leaf length Ti= 9.58 Ti= 9.78 Ti=  9.08 Tiv= .62
TIvV= 0.62 0.06" 0.32" 0.76* -
Tii= 9.08 0.83" 120" -
= 9.78 057" -

TI= 9.58 -

Tabular Student's *t* {df = 18, p = 0.01) = 2.88;(df =18, p = 0.056} = 2.10

NS = Conftrast is nonsignificant according o Student "f"test.

* = significant at p=0.05.

**= gignificant al p=0.01.
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Table 7. Comparison of means by "" test method of leaf width and length in centimeters of fongan plantlets
grown in 30 cm clay pots containing fumigated soll and soil with Rotylenchufus reniformis nematode,

plantiets were derived from normal and declined trees, measured 8 month after Initiation of experiment

4 TI=3.37 Tl= 3.43 Tll= 3.02 TIV=3.45
Tiv= 3.45 091" 0.19" 3.50* -
Tii= 3.02 2.86" 2.96™ -
Tii= 3.43 0.57"° -
Ti= 3.37 ~
TreatrentLeaf length TI= 9.88 Til= 9.87 Tili= 9.20 Tiv= 11.07
TIiv= 11.07 1.80" 165" 2.30" -
Til= 9.20 147" 1.0 -
Tii= 0.87 0.02" -
TI= 9.88 -~

Tabular Student's *f* (df=18,p=0.01) = 2.88; (df = 18,p = 0.05) = 2.10

NS = Contrast is nonsignificant according to Student "t"test.

" = significant at p=0.05.
**= significant at p=0.01.

Table B. Comparison of means by "t*test method of leaf width and length in cenfimeters of longan plantlets
grown in 30 cm clay pots containing fumigated soll and soll with Rofylenchulus reniformis nematode,

plantlets were derived from normal and declinad trees, measured 17 month after Initiation of experiment

Treatment/Leaf width TI= 362 TIl=3.26 Tili= 3.7 TIv= 3.60
Tiv= 3.60 0.15" 211 1.70" -
Til= 3.17 187" 0.34" -

Til= 3.26 2.59* -
Ti= 3.62 -~
TreatmentiLeaf langth - Ti= 9.72 Tii= 8.88 Tli= 8.95 TIV= 11.63
TIvV= 11.63 5.26* 6.20" 571 -
Tii= 8.95 1.95" 0.15" -
Til= 8.88 2.31* -
Ti= 972 _
2.10

Tabular Student's " {df = 18, p =0.01) = 2.88:(df =18, p =0.05) =

NS = Contrastis nonsignificant accarding to Student " test.

* = significant at p=0.05.

**= gignificant at p=0.01.
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Factors associated with the declii:e symptoms of longan trees and possible control measures
1. Agadiminfiuiladnidlddudlenanteinisweas
. Determination of water- conditions as the factor causing the declined
symptoms in longan
93 Andna”? wndnual Sumfue uazqdyan adadudina’
Chatree Sittigul” Yaowaluk Chanbang ' and Sukanya Klangsinsirikul”
Abstract

The experiment in the greenhouse was carfried out to ascertain the effect of
water levels supplied to the longan seedlings grown in the 15-cm clay pot. The amount
of water given was determined as deﬁcient, sufficient and excessive levels. The result
inclicated that the best growth of seedlings came from the pots that received excessive
amount of water. The highest fresh weights of shoot and root also derived from this
treatment. Anyway, too much water did cause root rot and 20% seedling death. In
deficient water treatment, less fresh weights of shoot and root were obtained and 15% of
seedlings were dead. In contrast, no dead plant was observed in the sufficient water
supply treatment. Beside, the weights of shoot and root were proportional to each other
in this sufficient water treatment. In the period of study, there was no new branches
produced in the deficient water treatment while the sufficient and excessive water
supplies were generated some more new branches when compared with the initial
counts at the beginning of the study.
Key words: Longan decline, deficient water, excessive water, sufficient water,

tensiometer
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Table 1. Fresh weights of shoot and root of longan seedlings grown in water deficient

soil, water sufficient soil and water excessive soil and percent of dead seedling

Watering condition Deficient Sufficient Excessive
Fresh weight of shoot (g) 1.23 2.92 4.55
Fresh weight of root (g) 1.95 2.77 2.94
Ratio of shoot: root 0.63:1 1.05:1 1.55:1
Percent of dead seedling 15 0 20

13 1/ 1 ﬁ‘ 1 g =l = 1
1unAradANnALazANEead U lusundfilduinesluiaanan 3 weu i

) 1 11
dnnsdasuudas  wiswrsludundiihintesilaunsluaraudnias s miuauasluees

L3 -l yg i -l ot ] | ad & 6 =aa .
Funldunuanwudn faunaluasas uwilifiaouusnsinsediefiladndnynnala (Figure 1

and 2)

Leaf width (cm)
Tt

Deficient water

Sufficient water Excessive water

Treatment

Leaf width at initiation
of experiment
Leaf width at end of

experiment

Figure 1. Leaf width of longan seedlings 3 months receiving different amount of water conditions.
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Leaf lengih (cm)

7 Leaf lenpth at iniGation

of experiment

Leaf length at end of

experiment

Deficient waler Sufficient water Excessive water

Treatment

Figure 2. Leaf length of longan seedlings 3 months receiving different amount of water conditions.

Y o 1 4 - - a: - 1 g
WannAnaftasnasdiineasnauaniaiulunssdasing 4 aaanisldidann
al o v v« Y =l - v Py -y v al
wWReuwWieuiu wodundiidgnluintes lillnauanfisfiufinee  ansisundfidgn
= g ﬁl AI z ) t ar 1 L3
TWUHINWAZEANER  HNTUANRAAWRNTY e nneunnmAses  wANFNAuet1eTile
L] » ltl ﬂl 3 "d =
anAnyilanANTaiu 99 wWafidud (Table 2)
Table 2. Number of branches of iongan seedlings grown up 3 months after receiving

different amount of water conditions

Treatment No. of
branches/seedling
1. Deficient water, at initiation of experiment 6.05*c
2. Deficient water, at the end of experiment 588¢c
3. Sufficient water, at initiation of experiment 590¢c
4. Sufficient water, at the end of experiment 7.60 ab
5. Excessive water, at initiation of experiment 6.90 be
6. Excessive water, at the end of experiment 875a
CV=2361%

* Means followed by the same letter are not significantly different at the p=0.01 level according to

Least Significant Difference. LSD value is not available due to unequal replications of treatments.
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ﬁmgﬁ‘i‘iwﬁ'\m'u'aammmﬂﬂ‘ff’l'man Ceroplastes pseudoceriferus (Green)

{Homoptera: Coccidae)
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