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Figure 84. Experimental site of Daw cultivar longan at low land orchard conditions

at Ban Luk.There were irrigated canals between rows. Trees with labels of

1 to 15 were selected for eriophyid mite.
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Figure 85. Experimental site of Daw cultivar longan at low land orchard condition at Ban San
Hua Wua, Lam Phun respectively. There were irrigated canals between rows.

Trees with labels of 1 to 15 were selected for eriophyid mite.
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Guwvr lsvwrelulwdeunuaniutmie 74 dwiolu wagwuilsualsgednass
lAnunIng N Y 147 AR 1U (Table 71)
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waew 33 luyasndt leumy lamae 55-72 Aadelu

Tl 3 aunlo

wuliua ligegaluw@ouiivny wuRerduaun 2 Taowy lsmie 257 dde
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T lsdeTuwugeludouliving nazwwouafeafuaiui 2 uazaaui 3

Taswulsn o 131-177 daaoly (Table 71)
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¥
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warwlina lsdoudnades  lwfouSumeuwulSunalsgeduiudmnannfeunn
auFaiduiaonilovw  lsderrvganuuiinuilivesrenonoiauuniu. ild
mﬂnﬁqui e sdndmenynd 'fmmﬂﬁ'ammmmsﬁgﬂﬁmw"lﬁ%mmmuﬁu Tu
douwnuniilizwns lsiiwouaaamnmu aungoiaianasnd luiinisngasaniy
anwssis i meniionlshmedinmaas s wwdendy wasdugaeishifing
wanao ludou smsdodudiduisid lodimsdauen ludsfounsngaszanns 153
$iwandtniuBna i ﬁ':}uuﬁau@amuﬁu"[mmﬂ-ﬁu”]ué-au%‘nﬂiud FJanudszans s
unaeudiniy @ounwgadnowlsidnauaeasondumau 3 uaraau 4 Sedradinsuan
W lusaung tazideutunauwy lsduandonfiounnaiu (Table 71)

A I assansvoslsdnasunlas T luudazggmaoniiung
AUAAIMNTDINIF LAZANINUDIND uaﬂmm{ﬁaﬁuagﬁumiiTﬂﬂﬁﬂW"leﬁ‘u (Manson and

Oldfield, 1996 - Oldficld and Michalska, 1996)
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nansa15290 141 2541
o _ H aa e = o o ' ¥
Umnzalgn 2541 Hhidlid lelinsesnaendanatiooin anwoinisreud
o W = W o ! ] 1
wiand e 15ia lsiwureudisiseninil 2540
aIun 1 vuedn (1)
nuls 7.4 @1 aelulw@ouiiuiny war 9.17 dwely ludounguainy wds
¥ v
vinviu ldwu lidnmonanal) aautidr loluoenaen (Table 72)
AIUN 2 HUBIHN (2)
dy = =i 1 ar o = 1 o '
g Wranaagaludl 2539 uandwimnubudian vy lolinsousnlu
Tyl nasseuesdonsvees 8110 1ud ludmsunsseaonmilouaiud 1 USuialsiwuiles
IWUIALINY (Table 72)
FIT 3 @i
' i o =i 1 =i -4 =i -~ =y
woliualsgealwdoulmay wudsinuludl 2540 Wwewmmieulinnlias
’ o ¥ v
a1a01uIn unsnvudnni ludoungumau vasenuuny liwu lsdnae(Table 72)
il 4 Yuaduiin
1 -~ n:i ] < & cé
szgilmutsnndounisendrinn lasnudfnugslu@oungunian Fwuen
1 =1 ‘.‘ 1 r-1 = I =4 :: =)
sanml 2540 diwu'lsnnlugiseeneemdouueion  wudsum lsgednadiluwdon

= < & 1 P a ' )
Famaw degaan Fadurand louanvelulng (Table 72)
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Table7!. Number of eriophyid mites per leaf observed longan trees at from location in Chiang

Mai and Lam Phun provinces during December 1996 through Decemtber 1997

No. of mite leaf

Muang Nga

San Hua Wua

Month Nong Faek (1) Nong Faek (2)
December - 04K ds U2 b -
Ty i d 091 b
‘ebruary 74.16  ab 314 b
| Murch 2036  bed 7240 a
Agpril 2281 bed 3450 a
May nu) 4 00 b
Tune 49.24  be 1386 b
July 46.50 a 2618 b
Adlnust 4690 be 034 b
| Seprember 922 «cod 136 b
Dciober 3334 bod Qi b
Movember 678 ol 1.92 b
bevember 348 od 134 b
** Tested trees were at [lowenng stage,
*

LSDp= D05

6.03
98]
30.84
15690
136,10
13.60
4.14
13.75
6.38
20.41
28.06
2088
2212

cd
cd
c
a
b
cd
d
cd
cd
cd
Cd
Cd
Cd

Mean followed by same letter in the same row are not significantly different according lo

503 «d
b ed
13.8%  bed
131,30 a
176,30 a
000 d |
30.86  be
8339 b
1266 bed
2847 be
3095 be
GEY b
6.48 cd

[able 72. Number of eriophyid mites per leaf observed longan trees at from location in Chiang

Mai and Lam Phun provinces during March 1998 through December 1998

No. of mite leaf

-—

Wlonéh Nong Fack (1) Nong Faek (2) Muang Nga San Hua Wua

-‘:' rch - N 7.14 2.96 46.05 4.93
0.00 “Uu 2.53 Y54

9.76 1.79 18.96 4327

0.00 0.00 6.03 19.18

0.00 0.00 Ry 345

0.00 0.00 0.00 30.73

G.n ¢.00 0.84 18 9%

Cietober 0.00 c.oe 0.00 20.62
Mivemiber G 0.00 Q.87 8.39
0.00 5139

December PR 0.00
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q' o b2 [ 1 =3 9 a @ g Ve oo 9 1 d' L
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3% Student’s: Test
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4 o % o = =3 1 @ 1 ° an W
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= = Ve P = Y o A 4 HSa da ' o
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Figure 86. Few number of fruits were produced on mite infested inflorescence.

Table 73. Comparisons of fruit per inflorescence of longan observed from normal and mite

damage at Pa Kha and Baxrl Hong

No. of Inflorescences No. of fruit per inflorescence
Location observed Mite damage T SE  Normal X SE  Student’s ¢
Pa Kha 100 330+ 0.42 239t 112 15.99%*
Ban Hong (1) 132 1.64 £ 0.21 21.89 F1.35 16.96%
Ban Hong (2) 836 2,091 0.09 16.13% 1.0 31.31%+

** Indicated significant different between fruit set sample at p =0.01 according to Student's ¢ Test.

oyl

1
=4

Tasimsganuvesls  Twansznusesantavesd leveasniign lsinihme

linana vionaana lana lueuysallisuiy 2-3 nadose laomas
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HNEaN1INAa0d

Qs

4.7.1 msdnonuyiialsdarla

o

HRDINATT

as

Hadediedialslay Profeser Boczek UsNQNTO Aceria dimocarpi
\"l< - 1 1 dll o< dy L) 1 ] 4:.:'
(Kuang) 501 hiwuswaude lssdatiuneuuneiialalulszmelne 1581 4. dimocarpi

& v (:-_qy =) o & Ho w ' =
ot Tuef Eriophyidae 3415 Tusdfivanoriiadiudngfawmsugiviiddy wulsnszifioy

™ =1 - g =] e o .:q'aw A
Aceria udipae W nudFumonszisyluulalgn nazlsafu (950, 2528) Tsthuzvvaud

T f s i - 3 o A 9 ~ - - '
Aceria fitchii Foiaeslugsudud vldludvuiadnituady 18 lutvuazBeamioroou

¥ ' ¥ Y ' '
A A o i o =% . , w8 e ' o ]
wioiwnfunies uent (Keifer and Knorr, 1978) 11959995001 lafwevitaud iios
[ = " q’,d ' 9/ = [ o ar
n1sTu1d Lriophyidae Thilulsnoud19aziinunmizin1zasnawynIMIT 1IAMTNUA
1 ¥ [ a D; =N ooy ar ; my = =
aa19 1590 luuazseeanainaudi lofuaasoinstiuvinuitdoadanwu Tl uris 4
dimocarpi wunAvINOWEgANUaguuTe luLazToRonudaI®INIIKIn Btnelsfnuez1d

o =5 . =Y d‘! :; =Y dy o e Yo
Bnsiny firennsyiaduii lsyiailamnsodsdinog ldse 1

4.7.2 M3ANUIN3T Inveslsd e
madpavengySanadlsdrle

s mwsanTy@u IavooUSualdiueiad luanmlssSowmzdumsi 1¥ide
omsturnuuimoudilesty 2 - 3 U uazdundrdrleony 1 - 2 1 wdsendaesls
Ussyim 2- 3 1Ry

sl idundrar lennmamzdedfondsznn 12 54 wusnduiinshnen
Hal@uaddm i uRny 95T 3nvelsyiind Taoflsamsendlaldduimaumn ndsan
davedduinilunm 24 4w wavdledefiseuszezusnasundunddulntdisoy
awsas v TannseRudududutold SnuasidoveslsfvvouordmaatuizuSion
gpAITey LaifipingouiaI gl Lmzwaﬁ‘luu?nmﬁyﬁﬂmﬁimNmm'sf;ufq (Royalty and
Perving , 1996)

penrAmEeslsdlo 4 dimocarpi (Kuang) uamwgaimgiimis £ SD i 2511

a i df v @ o a ¢ o 4 1 &y o
+0.92 aumummAnE ANLTURNTIREY 68.08 t 3.55 wesirud wuszeznmIRIYAY
¥

Ta¥ 4 szuedionune szozlal doouszuzi | (WAAIASIN 1) A19auTLe=N 2 (WneIndTan

. 3 e 1 o c:r’ 1 o O
2} UAEITUZANANIY ‘H?Qﬂ’l'ﬁ‘Wﬂﬂ’J'ﬂ@ﬂulﬁ 2 ATINOUUUAUANIY Sternlicht and Goldenberg

3
ar

¥ '
(1996)  TONTZDZMTHNAIATIN 31 “nymphochrysalis”  LAYISOSHAAINSIN 2

“wnagochrysalis”
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msaelazifosituamsin

sveld wiwniidedufuiveen ldondundd i leounuanda 24 $1Tus hims
oo liuussadundumazdumyliveuivs 0 egnszneiuiinavenden Taowy'ly
SRS 14— 46 Mo 1nab 2125 Howrosonseuvosdundidle | §u sadmianluns
vua 415 vloe ludnvargilsreneudrenan Tuuanidne 0.036 +0.004 Tadims 81 0.043
+ 0.004 Indas (Figure 87) Tifaln o ﬁﬁ“UTJ1ﬁtlﬁ$ﬁﬂ1‘ilﬂéﬂuuﬂmkﬂu?T“ll’l’)‘lju‘ﬁu
Bou q wnseisinoeniludideuldnaunie 2.88 £ 0.31 3u (29 2.5 — 4 u) (Table 74) 54
Hneonifludiseu Tsiilneendiudseuiiinnuiggai 62 921w 2.58 Tw) 1w laid

v
fnvianna 283 Wod (68 1o31Hud)

Figure 87. Eggs of Aceria dimocarpi (Kuang) with rounded shape and translucent white.

100 X magnification {(arrow).
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= =] 7 I
vz IS0 IgAVInYe I 180U

fhoeuszezil 1 doouweslsiloszozdl 1 50091 larva Uanwazdidadun
aoutnala nAe 0.037 ladwms o7 0.104 atuas (Figure 88) Aeufiinoaniny o
- ) Y & 3. & &
fimsmfeulnid ndngaduiisuds vwedidiszvsvenin  Idizoznannie

¥ . 3! ] ' '

0.94 & 0.19 Ju FalimsHn@InsaN 1 ¥aeiilsezngatiuens uazmsiegiun oIy
ki @ o [] . cl a 9 ar Qs 94 L] ar a o as =
a51andad @21l (quiescent stage) 1 MNdunednums Idedraganuy  misdea sl
anuozle AUIRaIE3 0.039 Aadmas 017 0.132 HaawAs A AMBIANTY LazTUBIa 1A
' ot g = ' . o a1 a T A e a {
fow 9 nAoududuiyy (Figure 89) aunTauiludsoussesi 2 Hreszoznavindunde

0.69 = 0.12 14 (Table 74)

Figure 88. Worm like shape of larval stage of 4ceria dimocarpi (Kuang) with tapering at both

ends of the body. 100X magnification.

Figure 89. Quiescent of dceria dimocarpi (Kuang) consisting of first quiescence (Q1) and second
quiescence (Q2). The bodies of both stages were quite straight with translucent white

color. The body of Q2 was bigger than body of QI. 100 X magnificant.
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MvouszEh 2 Mdouvaslsdrloszoh 2 50011 nymph HdnpyaizddIRUIIYY
@ o 2 ] o @ w8 w = =] YN
wnszdmdesseulianaramoiud ufuTuualivinadaniy Ianwndie 0.041 Nadiung
017 0.142 Hadwas (Figure 90) TrvziSuRumsviuiivdsninaenasiy  Imsmbeu’lnl
] 1 o3 3) = ar 2 A s 3 =t - 9 @ o
ANDIARIMGZ T3 15520201000 0.76 T 0.19 4 TelMInNnAIATIR 2 eadeniiad
r ¥ 8 . "

A idsuutasgdinte msindasseelindedunsdindansan 1 uanseduitivinalng
1 é a ol =y “y ) = & e ¢=‘
A1 Fllvwadindy 0047 Hadwas 10 0152 dadwas l¥szozaindunie

o =R o o a og/’ L2 DL @ = = w o o
0.85 & 027 Yu Ysaenanudluduanis Tauszozdua launsziaeSydlududuiolfom

R0 6.11 U (Table 74)

Figure 90. Nymph of Aceria dimocarpi (Kuang) with opaque white color.

100X magnification.

sH i WA I
v g W o o d a4 T =) o ar d 1 A g o
andndy g leAududodioonainasiulni « fvesdiay Wudvifuesaads
WNAWSes q  u1adidvdes wiedEasy wuedwindie 0.054 faduas
917 0.210 Hodwas (Figure 91) Himsmaoulvindoumad uazaziueIMsAUANGIRIN
ABNATTY ¥I9T28LAOUNISINY (Preoviposition period) 2-4 Ju lsvznelviuas 1 weg
[ a o 1 T Y] o =1 a a
pgdszana 1-5 Juannszveats daulvg Limondawinvgansdududeliengimay

1 » v

5.2 % 1.03 334 (Table 75) $waulinnenaruasnls 14 & fdwau 34 vloa ndy 0.9 Heosdo

U (Table 76)

Figure 91. Creamy color of adult Aceria dimocarpi (Kuang).
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Table 74. Duration of developmental periods of four legs mite Aceria dimocarpi (Kuang)

(in days) under laboratory conditions at the temperature of 25.11 £ 0.92 C and relative

humidity of 68.06 1 3.55 % RH

No. of mites No. of days '
Developmental stage observed {(Mean * SD)
| Egg e 283 2.88 £0.31
| Larva 85 0.9410.19
Quiescence (nvmphochrysalis) 72 0.69 X 0.12
Nymph 57 0.76 £0.19
| Quiescence 2 [imagnchrysalis) 41 0.85£0.27 |
Total {egg to adult) 34 6.11+0.36

Table 75.  Duration in days of Aceriu dimocarpi (Kuang) in adult stage under laboratory

conditions

' No. of mites No. of days Rzu:ge 3
ohserved {mean * SD) (days)
I_l‘:eovipo.\'iiion period N i4 2431064 2-4
Oviposition period to death 14 271 £ 1.49 1-6
i Total 14 520+ 1.25_ I;—

Table 76. Number of eggs laid by each Aceria dimocarpi (Kuang) female

| No. of mites observed Total no. eggs laid Average no.

of eggs laid per day

| 14 34

091
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Figure 92. The survival curve of Aeeria dimocarpi (Kuang) from larva to adult ; QI, first

quiescent stage and Q2, second quiescent stage.
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Table 77. Number of leaf ¢curl shoots on Daw and Beaw Keaw cultivars were removed

and number of tags on removed position

Hight
Tree No. Cultivar (m)
I. Daw 4.5
2. Beaw Keaw 6.5
3. Beaw Keaw 0.0
4, Beaw Keaw 50
5. Beaw Keaw 5.0
8. Beaw Keaw 5.0
| 7. Beaw Keaw 45
8. Beaw Keaw 6.0
9. Daw 4.5
| 10. Daw 35
11. Beaw Keaw 5.5
| 12. Beaw Keaw 6.0
| 13. Beaw Keaw 4.5
14. Daw 4
15. Daw 4.5

Canopy

(m)
6.3
8.8
8.0
7.8
8.2
8.6
9.2
8.2
7.12
7.4
7.0
7.2
7.9
9.0
73

No. of tags on

No. of leaf curl removed
shoots removed position
635 300
368 158
354 200
534 200
1,010 200
779 200
1,083 200
400 200
267 200
57 57
3,157 300
1,300 200
553 200
68 68

85 &5
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Figure 93. Experimental field lay-out for chemical application on mite infested longan trees at Ban
Luk, Pa Heaw, Lam Phun in 1997. Six treatments were treated on 10 Beaw Keaw (BK) and 5
Daw (D) cultivars and the treatments were comprised as follows : T1 = amitraz, T2 = amitraz
and covered with bag, T3 = propagite, T4 = propagite and covered with bag, T5 = check, and
T6 = check, covered with bag.
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T4 = propagite + bagging

T5 = Check
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T6 = Covered with bag
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Figure 94.  Pencent of leaf curl shoots of longan, Daw cultivar, caused by eriophyid mite (dceria dimocarpi ). Tested trees
were sprayed two times with different kinds of aciricides together with bagging and without bagging. Results were recored

one meonth after second application of acaricide.
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Table 78. Number of original leaf curl inflorescences observed on selected longan trees of Daw
cultivar. All leaf curl shoots on individual trees were removed and removal positions
were tagged. Then numbers of new shoots, new shoots with curly leaves and percents

o

of leaf curl shoots were observed

F F No. of No. of leaf curl Leaf eurl shoot
Tree No.  original shoot  No. of new shoot shoot (%)
‘ 1 . 15—- 29 10 34.48
2 15 41 9 21.95
3 15 41 ‘ 12 29.27
4 15 21 3 14.29
5 20 57 36 63.16
6 20 43 16 37.21
7 20 16 6 375
8 20 45 10 22.22
9 20 34 11 32.35
10 15 39 11 29.73
11 15 11 1 9.90
12 15 2] 10 47.62
13 20 45 15 33.33
14 15 28 13 46.43
15 20 15 3 20.00
16 20 45 i5 33.33
17 20 32 12 37.50
18 15 24 13 54.17
19 15 20 2 10.00
20 20 40 6 15.00
Z 345 647 214 &
Mean 17.25 32.35 10.7 33.08 |
agl

3
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Table 79. Lggs of longan mite on apical leaves observed before the application of acaricides.

After application, percentages of larvae hatched out and leaf curl were recorded

No. of larvae

No. of eggs on apical leaf hatched out (%) Leaf curl (%)
Acaricide (August 11, 1998) (August 14, 1998) (November 24, 1998)
T1 (abamuclin)— i 6.0 *(2-10) 73 ) 40
T2 (wettable sulfur) 5.8 (4-6) 0 20
T3 (propagite) 7.0(3-12) 23 20
T4 (bromopropylate) 8.6 (I-17) ok 40
T35 (methiocarh) 10.4 (4-23}) ** 0
T6 (formetanate) 13.8 (2-23) 54 0

T7 (untreated Ck.) 6.6 (3-10) 73 40

*Means observed on 5 apical leaves of Jongan seedlings.

**Only cgg shells were found, no larvae.
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HaN3NARRY
a o & 4 ¥ Q9 ¥
Havnnsganuvesls awa 2 $alusduld snsonsequidivmunsoaiadu
yuviaes  sazrudunnludndi il lsdhviies (Figure 96 A and B) Tasmwizidie
. a 5 & . & . .
YoeeTi lsgaiuniuiigavasnisnaaes Ao 48 12 Tua szdldyadsuiurmumduy su'l
3
ansadusmauld uazvuszueadlunszyninandt 2 il (Table 80)
pagkavINnIsgeAuvedlufiss 2 $lue  vuludvensei dsuaasansvin

9 o 3 o )
vlﬂ ‘H?Nfl]1ﬂuulﬂu5$831’!ﬁ1ﬂ5$1}']m 1 U

Figure 96. Shorter erineum was produced on noninfested leaf (A) as compared with

infested leaf (B).

Table 80. Erineum lengths and densities observed on subsequent newly produced leaves as

influence by longan mite fed on the older leaves at different feeding durations

Feeding duratien (hr) Length of erineum (JL) Erineal density (3 mmz)
Unknown* 2516 a **
Normal leaf, from orchard conditions 1225 «d b3
2 hours 13.15 be 3170 a
4 hours 11,36 cde 260.8 abe
6 hours 12.64  bed 1542  be
12 hours 1277 bed 199.0 abe
24 hours 10.91  de 267.8 ab
48 hours 1473 b ¥
0 hour 944 ¢ 140.8 ¢

*Natural infested leaf with curled symptoms,
**High density of erineum, uncountable.

*No sample observed.
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Table 81. Number of Jndarbela sp. observed on decline trees at different longan orchards

No. of Indarbelu sp.

No. of tree Attack No. of Indurbela sp.
Location Date investigated Current Past attack Fotal per tree
| attack

Nam Bo Luang March 1197 50 185 138 323 6.46
Mud Ka March 13.97 50 25 12 37 0.74
Pa Kha March 28,97 38 46 37 | 83 2.18
Muang Nga (1) | April 3,97 30 52 s | 87 2.90
Muang Nga (2) April 8,97 35 14 31 : 45 1.29
Mam Bo Luang luary 27,98 50 622 98 720 14.4
P Heaw Jarmiary 27,98 50 691 31 1002 20.04
Mae Hea February 3,98 l 50 683 110 93 15.86

| ‘ 39 | 2318 | ™ 3,090 8.75

5.2 U3IUMSENSITUIANREMINIEBVBIHHHN W A nd duuuA U o

AR 4D1IN1THIDY

5.2.1 YSnaumannsszuinvesnueutiuldeniiduudud lanuaa 10 s4aen

uaz Auilnd

3EMInaaes
& - = P o oo ] < o ar a o
@onnuimaaofinuaud lonaasornsvees Adwatun Sunediss Samdadiyu
$wou 1 e aaundvaritonas suneduthaes Swiadoalvl | adu waz andl

o oer 4 1 o [ o ar a 1
'Ji]ULLa$F;fUUI-'IﬂEJU'llJﬂﬁLﬂE@lillMl“r’ng MU 'i]ﬂﬂmﬁ@ﬁ ‘N“HUQWUQOLWN 1 77U 33U

1
cu

Wavua 3 aou ludeuiiviny 2541 Hinsduidendudr lefuaaseinisvsoouazdudi o
) i L3 1 r;l; ~ @ @ £ 9 = 2 a_ ¥
dnAadauniea: 50 du luudagiiud dmmstuiniwauvueuiuliendidu ey

o 3 = = A & g o e =
ETQLﬂWﬂ'Iim'IT.l=".E]Ui!HﬁUSL’JmN?L'ﬂaDﬂ%ﬂLﬂHSEJEJ‘VI!.ﬂﬂ"i]']ﬂﬂﬁL%Wﬂﬁl'IU“U‘EN'HLIEJ'L! Hazuya

o

N - é o o = & = o
yoanuouutuyulfeagaiiiiuglussnudumauiudien  sevuwandon Tusdfing
1 -:3: [=f a as o t:!l 9 a =1 - = e oved
upazasz unsdimisvemuew 1 a9 dweuadn 1duiininlSvudeuatalesds

W

Student’ s ¢ twst




193

=Y = a "
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Significant Difference Test (LSD)

HAN1INADDA
=y ' = & o 9 g/ o d’.
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grunanulndifoidumis 10-15 dadedu diudud loanwlnfveusas eIy wurUou
$1uUTpumAY 0.12-0.60 #9adU (Table 82) Vite (1961) 399U MTAIR I 10UDIVUDU
s W a o Y oA A a v 3
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Table 82. Number of bark cating borer observed on normal and declined longan trees at

difference longan orchard

Mean number of bark eating borer per tree = SD

Declined Tree Normal Tree Student’s ¢

Location Date (Mean + SD) {Mean + SD)

Nam Bo Luang March 10, 1998 9.96 £5.05 0.60 + 1.28 13.01
Mae Hea March 26, 199§ 15.00x 7.73 058 = 1.13 12.82°
Pa Heaw March 19, 1998 14.16 + 8.82 0.12 £0.44 11.20°

" Indicated significant difference between mean number of the bark eating borer from declined and normal

longan trees at p = 0.05.
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5.2.2 Manszagvasrusunuldsnuudui lefnanieintsniey
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Table 83, Number of bark eating borers observed on lower, middle and upper parts of stem of

declined longan trees at Nam Bo luang, Mae Hea and Pa Heaw

No. of bark eating borers

| Location upper lower upper middle upper part
Nam Bo Luang 0.37a* 4.80b 4.67b
| Mae Hea 0.76a 15.14c 5.99

Pa Heaw 0.32a 4.50b 4.39%

* Mean within rows not sharing a common letter differ significantly (p=0.03) according to Least Signiticanly

Difference Test{LSD).
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HAN1INAR[D

5.3.1 N5 RNV HAKNEY
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& o o % o o 1 o . A
wuoununldondduiailuumaiogluisd Metarbelidae {unnnafififiyemsnane
Ghe 1 AUNTNIS (Mangifera sp. : Anacardiaceae) W1 (Nephelium sp. : Sapindaceae)
G (Citrus sp. : Rutaceae) 1nld (Theobroma sp: Syerculiaceae) ﬁummﬁ
=~
(Albizia sp.: Lepuminoseae) Wudy Holloway (1986)
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A. Adult male Indarbela sp. B. Genitalia of Indarbela sp.

C. Adult Indarbela obliquifasciata D. Adult Indarbela dea

Figure 97. Morphological aspect of adult male Indarbela sp.(A); genitalia of
Indarbela sp. (B); adult Indarbela obliquifasciata (C); and adult of
Indarbela dea (D).
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A. Adult female Indarbela sp. (1) B. Egg mass

ol o e

- a
el

C. Full grown larva D. Pupa

Figure 98. Morphological aspect of aduli female Indarbela sp. (I)A; egg mass B;

full grown larva C; and pupa D.

Frequency
#
i

Head capsute width (mm)

Figure 99. Frequency distribution of head capsule of bark eating borer Indarbela sp. (I).



200

Table 84. Width of the head capsule of Indarbela sp. in successive larval instars

Larval No. of larvae Observed width of head capsule
- instar measured ~ {(mm) Growth ratio

Rang Mean = SD

1 47 0.20-0.30 0.24 £0.01

2 44 0.50-0.90 0.671£0.12 2.8289

3 38 120-1.80  149%£0.15 2.2291

4 48 2.00-2.80 2.38£0.27 1.5986

5 52 3.00-3.30 3.05£0.11 1.2817

6 67 3.50-3.80 3.59%0.12 1.1762

7 59 4.00-4.40 40810.13 1.1365

8 53 4.50-5.00 4.65=0.21 1.1400

Pooled x2= 0.068"° mean geometric growth ratio= 1.63

o 9 =Y A 1 2 a o =
anuausavusunulasn w*u’lum:n]awmauqumwummmmﬂu iﬂU‘W‘UﬂJ']ﬂnlu
yqday

A ar 1 < e ar ’
wouiininy anudldimiauns U519 000U obtect VWIAANLAL1T 14.3012.79 wazniig
A . o 3 o 4 YA ar &2
3.4910.63 Tatuuns (Figure 98D) svozdnud 21.5 £227 Ju #lndfeanunisfnyives
Beeson {1941)
= = W 1 =) 4 a_¥ ¥ o =
p1nn1silSoueugasinisegsoavesmusuinaendduuudud lefinansains
¥ o -~ i 1 ¥ o = w ' o o 4 (Y
rapguazdud lodnd wudidasimisgionuudud leUnamiy 11.67 wesisud uazdai

) a A Y o = P-4
ﬂﬁﬁ)giﬂﬂ‘u@\‘Wiu@uﬂuﬁjﬁ@ﬂﬂuﬁuﬁ’lllﬂ‘ﬂuﬁﬂﬁﬂ'lﬂTi3’7\‘1@8 33.33 L'ﬂ.@il“ﬁu@] (Table 85)

Table 85. Survival rate of longan bark eating borer, indarbela sp. (1) observed on normal and

declined longan trees infested with larvae in the orchard at Amphur Muang, Chiang Mai

No. of larvae

Tree condition infested No. of adult emerged Rate of survival

Normal 60 7 11.67

Decline 24 8 33.33
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Table 86. The emergence period and percentage of survival of adult longan bark eating /ndarbela
sp. 1l nursery conditions, at Chiang Mai Untversity and in natural conditions at Ban Mae
Hea and Nam Bo luang, Chiang Mai in 1998. Each individual larva on longan tree was

covered with net and observed until the adult emerged

No. of larvae No. of adult Adult
Location observed Date of adult emerged emerged emerged (%)
1. Nursery 34 1-4--]9_98, 6-4-1998, 16-4-1998 - 9 _ 26.47 N
2. Mae Hea 16 6-4-1998, 7-4-1998, 10-4-1998, 10 62.50
[5-4-1998 |
3. Nam Bo 20 6-4-1998, 12-4-1998, 14-4- 13 75.00

[Luang 1998, 19-4-1998, 25-4-1998

I'otal 70 34 54.66 |
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Figure 100 . The number of adult Indarbela sp. emergence in the nursery condition, and

in the natural condition at Ban Nam Bo Luang and Mea Hea in 1998,
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Table 87. The length of tunnel extended from the shelter tunnels at day and night

Condition Extension of tunnel (cm) = SD

Day Night
Orchard 0.0210.09a* ' 1.03£1.18b
Laboratory 0.0410.14a 2.29%1.55b

* Means within a row followed by the same letter do not differ significantly from each other by

Student’ s ¢ test,
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Table 88. Comparison of sizes of longan leaves observed on decline branches without and

decline branches with /ndarbela sp. damages

Tree branch condition Leaf width (cm) Leaf length (cm)

f
Decline without Indarbela sp. damage 4.09 12.27
Decline with /ndarbela sp. damage 3.67 10.82
Student’ s £ test 2.101* 2.101*

* Indicated significant difference between leaf samples of p=0.01.
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AN 1 1 2540

NI NAADIWUN AIROUNDY Steinernema carpocapsae mmmﬁmﬂﬂ’ﬂumsmu

- ral o 9 Y g 1 Y = =
aunuaununliond1dulea snmismenss 3 ¥t wun Iddeudestinlsydnsnmgaluns

@ o = o A sd & o A
floatudianuounmuifonddumte 9433 wesiud Migmuugiimie 27.3-28.0 e

- -'1 ' ar t::l I
Ao Lar L uduAnSIm A 71-81.25 adidud (Table 89)

Table 89. Percent of longan bark eating /ndarbeln sp. being attacked and killed by artificially

infested with nematode, Steinernema carpocapsae in orchard conditions at Ban Pa

Heaw, Muang, Lam Phun

Date No. of larvae tested Mortality percentages
Octc&er 5, 1997; : TOO o 95
September 21, 1997 100 100
December 24, 1997 100 88

| Mean 100 94.33

w
ar

asan 21 2541

¥ L4 '
1INMINARDINY 4 A5 TwRau Aumou qainy woATRoY LazEuNAY 2541 9

gugiindy 30.9411.13 seruwnifen uazfinnududuing 72.1347.62 RE wudh 1dideu

How Steinernema  carpocapsae WUsz@ninmlumsilostudtanusuiunlfonddu1dan
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ansamlumsniuny 69 uaz 4325 1Wesidud A1mdu (Table 90)
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Table 90. Percent of longan bark eating being attacking and killed by nematodes (Steinernema

carpocapsae), Bacillus thuringiensis (Florbac®) and fenitrothion (Sumithion®)

in orchard conditions at Pa Heaw and Mae Hea

Percent cl)flarval mortality T

| Date Location Nematode Florbac Sumithion )
September, 1995 Pa Heaw 90 51 90
October, 1998 Mae Hea 96 36 68
| November, 1998 Mae Hea 98 50 64
December, 1998 Mae Hea 70 36 54

Mean 88.50a* 43.25¢ . 69.00b |

* Mean followed by the same leiter in the same row are not significantly different according to LSD {(p=0.05).
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6. HuRMNLAIE ) lemaznueureuly [L.epidoptera : Gracilariidae]
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Figure 101. Longan leaf damaged by leaf miner (A} and in absence of fruit setting, fruit borer

attacked on young twig (B) .
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Table 91. Number of longan leaf miner (C. litchielia} and longan fruit borer (C. sinensis) from
light trans inlongan orchard , Mae Hea agnicultural research and training station,

Chiang Mai

Number of Number of leaf miner Number of fruit borer
Date light traps caught from light traps caught from light traps
28 Oct, 1993 0
6§ Nov, 1998 8 |
13 Nov, 1948 10
| Dec. 1998 7
10 Dec, |90y 8
23 Dec, 198 9 - t
27 Jan, 1999 8
24 lan, (99Y 10 2
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Table 92. Number of longan leat miner (C. litchiella} and longan fruit borer (C. sinensis)

from different color of sticky traps in longan orchard , Mae Hea agricultural research

and traiming station, Chiang Mai

Plant Number of lengan leal miner Number of longan fruit borer
growth from different color from different color
stage (10 traps) (10 traps)
Date black red green | black red green
13 Nov, 1998 N&* . . - I -
26 Nov, 1998 NS 3 = - - 9
22 Dec, 1998 NS5 = - +
28 Jan, 1999 NS -

Il Feb, 1999 NS & < $ e

* NS = no shoot produced
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Table 93. Number of longan leaf miner (C. liichiella) and longan fruit borer (C. sinensis) from

different color of sticky traps in longan orchard, Amphur Pa Sang. Lam Phun

‘ Date

6 Oct, 1995
22 Oct. 199k
29 Qct, 1998
3 Nov, 1998
26 Nov, 1998
9 Dec. 199x
24 Dec, 1998
7 Jan, 1999
28 Jan, 1999
4 TFeb. 1999
11 Feb, 1599
16 Feb, 1999
4 Mar, 1999
22 Apr, 1999
3 May, 1999
27 May. 1999
1§ Jun, 1999
13 Jul, 1999

HEAug, 1999

Plant

growth stage

Number of longan leaf miner

from different color

Number of longan fruit borer |

from different color

* NS = No shoot produced.

(20 traps) (20 traps)
Black Red Blue Yellow | Black Red Blue Yellow '
Ng* 3 6 - - - - - \
NS - - L
NS - - - - - - - |
NS - | - - - ‘
NS - - - - - - -
NS - - 2 ’
NS - - -
NS - - - - - -
NS - - - - -
St 5 I | q - 3 1
S - - - - -
NS - - - -
IFlower - - - - - -
Flower and fruit 2 - 9 10 19 13
Fruit 2 - - - - 2 2 2
Fruit - - 1 2 | 2 -
Fruit - - - 5 6 3 -
Fruit 2 - I 4 1 4 3
larvested < - - -
B Tokal 12 9 H 7 20 23 Z’L 19 B

** 5= Young shoot produced with new apical leaves.
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Athuiduihins fusad loslddudile 2 afs afsusnwdenuiiaaumiioad (10
AR, 2540) 21UIUHATIADUTUNTTILIU 510 W SR INMUDUIZE) 348
W (68.24 %) uazUHAUNA 162 Wa (31.7 %) Buadei 2 Sult 1 Aomen Famdosiudo 7
HB34 678 Ha Druot iz ad i 564 wa (83 %) WAUAN 124 WA (18.29 %) uazuaina
63 WA (9.29 %) (Table 94) NMINNIFeRAVUALILLAVREINAT T UA T TIAA

B ¥

PINHUDUTZTT WURUDUAINIAY 3.85 % (WUINHAE WRIMUA 337 Wa)

Table 94. Number of fruit drop per 20 plant, size of fruit index and several fruit damages at

Muang Nga and Tha Thum, Lam Phun

Total fruit Fruit index™ Fruit borer Natural Normal
Location and Date drop (Mean T SE) damage (%) crack (%)
' Muang Nga
| Jul 10, 1997 101 19.5 0.14 74.26 0 25.74
Jul 18, 1997 153 18.84 0.31 41.18 0 58.82
Jul 24,1997 816 22.74 0.21 27.08 29.66 4326
Aug 1, 1997 609 22.56 0.08 62.23 28.24 24.96
Aug 11, 1997%* 790 - 245 - -
Tha Thum |
Jul 10, 1997 510 19.51 0.08 68.24 .0 317
Aug 1, 1997 678 23.55 0.08 - 83.19 18.29 9.29
Aug L], 1997%* 337 - 3.85 -

* Mean of fruit size index, the addition of fruit width in mm and fruit length in mm divided by 2.

** August 1997 Harvested.
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nmmsaquﬁuﬁusauIﬂuﬁuﬁmummaamaﬂuﬁaumsLﬁmﬁm WmMsns917y
ARSIPDRYL 4 934 IIWITOLOARINUA 25 Tu WLIUIURATIVINLA 939 Hadedy i
ATE ORI NMLBUIITE 22-49 % HANAN 38-63 % LATNALNG 18-45 % (Table 95)
AL E TR A LM 1 TR um an sz 39 % Amduimsnradag

lszuna 4 Alansy oAy 1MIN 10 WA WAy 110.8 N5Y)
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Table 95. Number of fruit drop per plant accumulated at 5-7 days interval, size of fruit index

and various damage of fruit at Muang Nga Lam Phun

Total fruit Fruit index*  Fruit borer Natural Normal
| Location and Date drop {Mean * SE) damage crack (%)
_Jl._ll lé“l997 98_ _IS.SEiES_ 40.82 (40) _ 0_ 59.18(58;
Jul 24 1997 130 20.2510.23 22 (42) 38.46 (50) 44.62 (58)
Jul 311997 371 20.76 £0.23 31.54(117) 63.07 (234) 17.99 (66)
Aug 51997 340 219710.10 48.53 (165) 61.18 {208) 20.00 (68)
Total (25 days) 939 364 - -

* Mean of fruit size index, the addition of fruit width in mm and fruit length in mm divided by 2.
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Table 96. Number of larvae of longan leaf miner (Conopomorpha litchiella) and percent leaf
damage observed atrandem on 150 shoots of longan Daw cultivar in the orchard

at Ban Pa Heaw, Muang, Lam Phun

Date No. of larvae from150 shoots Leaf damage (%)
May 12, 1998 7 8.75
May 27, 1998 14 : 26.25
Jun 10, 1998 1 : 14.92
Jun 25, 1998 279 51.33
Jul 14, 1998 0 ' 50.08
Jul 29, 1998 0 41.92
Aug 11, 1998 0 0
Sep 21, 1998 0] . 0
Oct 7, 1998 16 1.33
Nov 10, 1998 * 14.42
Deac 15, 1998 *_ 0
Jun 1998 | * : ]
Feb 1998 * ' 0
Mar 1998 * 0

* No Sampling
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Table 97. Growth stages of langan leaf miner (Conopomorpha litchiella) observed in laboratory

conditions
Stage No. of insects Mean & SD (Days) Range (Days)
Egg 3 2.67t 0.57 2-3
Larva 5 8.60 £ 1.52 7-10
Pupa 4 6.50+1.00 5-7

Adulr 4 2.50+0.57 2-3
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(A) (B)

()

Figure 102. Characteristics of longan leaf miner,Conopomorpha litchielia ; Egg (A),
Larva (B), Pupa (C)and Adult (D).
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Table 98. Number of pupae of longan leaf miner (Conopomorpha litchielia) collected from the
orchard on different dates. The pupae were kept in laboratory conditions and then
observed for number of adults emerged, number of parasitoids and percent of leaf

miners being parasitized

Date of pupa No. of No. of adult No. of Parasized |
L.ocation collection leaf miner pupa Emerged parasitoid host (%)
Pa Heaw """"";4;{_31, 1998 627 | 321 351 7“-47.77

Jun 17, 1998 104 73 31 29.81

Jun 30, 1998 120 51 69 57.50

Jul 14, 1998 0 0 0 0

Aug 11, 1998 22 {2 ' 1o 45.45 |

Aug 28, 1998 112 60 52 46.43 |

Tha Tum Aug 10, 1999 620 410 210 33.87
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Table 99. Percentage of leaf damage caused by longan leaf miner (Conopomorpha litchiella)

atter treated with different chemical

Percentage of leaf damage (720 leaves) after treated at 7 days

Application Check Bt cérbaryl lambda cyhalothrin
i First B 0 0 0 0
Second 4.58 0.69 0 0.14
Third 15.69 3.61 1.39 : 0.14

Fourth 10.83 3.19 0.69 0.14
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(Table 100)

Table 130, Number of tree, tree ages, trees with mushroom infested, trees showing sudden death

symptoms. number of dead (rees and percent of longan sudden death damage

observed in four orchards in different locations at Amphur L1, Lam Phun in 1998

Trees with Trees showing
Orchard number No. of trees  Tree age mushroom sudden death No. of Damage
and location observed {years) infested Symptoms dead trees (%)
1. Ban Pa Chi 312 8 18 78D’ None 224
| 2. Ban Pha Nam (1) 100 8 100 17 8D/C None 17.00
3. Ban Pha Nam (2) 125 8 125 36 SD 3 31.20
4. Ban Pha Nam (3) 250 4 © 30 308D 10 O
| Tota 787 273 90 43 ] i
! Men 196.8 68.3 225 33

' Indicated number of trees showing initiation of sudden death symptoms and typical sudden

death with

chlorotic {(SD/C) symptoms.
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Table 101, Leaf widths and lengths of normal trees and trees with sudden death symptoms of
Daw cultivar observed in the orchards with bolete mushrooms and mealybugs

infested at Amphur Li, Lam Phun in 1998

! I'ree conditions Leaf width (cm) Leaf length (cm)

Normal tree* 443 a 14.27 a J

Diseased tree** 3.68b 11.57Db

Value represented mean of 4 plants(*) and 5 plants (**), each plant measured 120 leaves. Mean
within a column followed by the same letter do not differ significantly from each other by least

significant difference test (p = 0.01).
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Figure 106.  Boletus dimocarpicola Zang et C. Sittigul 1. basidiccarps;
2. sterile hymenium showing pleurocystidia, cheilocystidia and
tubetrama; 3. basidiospoeres and basidia; 4. pleurocystidia and

5. cheilocystidia.
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Table 102. Growth of longan mushroom mycelium on PDA at three different temperatures

Temperature (C ) ’Coiony size {cm)
20 4.46 *b**
30 6.53a
31 (control) 6.83a
LSD (p=0.01) 0.45

* Mean of 10 replications.

** Mean followed by the same letter are not significantly different according to LSD

(p=0.01).

ﬂ1‘3‘IflﬂETE)‘U‘}'HEH‘H‘I‘i‘ldfllmﬂ-lwi;‘ﬁJFlré)ﬂﬁLil%mu!ﬁ‘iﬂﬂ‘Uﬂm%@

deensaiass o wineasutumswsyveuduludadily  nuhiisasins
windn Tnveudulouansiafu Wodauuia colony fiorg 20 Tu 015 PDA Hntsudy
voudulodfiani 648 wufwes speamAAopIMs PDA + AU iyl a.46
uRns daueviisiesylddo e PDA + g uaz PDA + vioudy emisinos

yuaduloniald 3.00 ez 2,70 wufiuas @WE WY (Table 103)

Table 103. Colony growth of longan mushroom mycelium on five different media

Media Colony size (cm.)
{.PDA (control) . 648ar
| 2. PDA + juice of seedling stem 3.09 cd
3. PDA + juice of seedling leaves 4.46 a
4. PDA + pieces of seedling stem 2.70d
5. PDA + pieces of seedling root 348¢
LSD (p=0.01) 0.43

* Mean of 10 replications.

** Mean followed by the same letter are not significantly different according to LSD

(p=0.01).
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Table 104. Average size of colony of longan mushroom mycelium grown on PDA mixed with

Terrachlor super X in various concentrations

Concentration of Terrachlor Colony size (cm)
750 ppm 0.50% p**
1,500 ppm 0500
3,000 ppm 0.50b
| Control 6.48 a
' LSD (p=0.01) 0.14

# Mecan of 10 replications.
** Mean followed by the same letter are not significantly different according to LSD

(p=0.01).

Table 105. Average size of colony of longan mushroom mycelium grown on PDA mixed with

Cupravit in various concentrations

‘ Concentration of Cupravit Colony size (cm) |
_ 450 ppm |22 ph |
%00 ppm 1.14 be
1,800 ppm 0.87 ¢
} Control 6.48 a
LSD (p=0.01) 0.28

* Mean of 10 replications.

#* Mean followed by the same letter are not significantly different according to L.SD

(p=0.01).
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Figure 108. Root system of normal seedling (left) was inoculated with fungus and infested with mealybug by incorporated pleces of
infested root, which covered with mushroom rhizomorph and infested with mealybug Into the seoil of tested pot.
A number of ants of one specles were also released into the tested soil Two mouths later, the root system was found

to infest with ground mealybug and cover with rhizomorph (right).
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