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Distribution of Decline Symptoms and Damageable Effects

on Longan in Chiang Mai and Lam Phun Provinces
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Abstract . Field survey of decline symptoms occurring in major longan plantation areas was conducted in 15
and 28 selected areas in Chiang Mai and Lam Phun provinces respectively. Result indicated that the symptoms were
widely spread and found in most of the study areas. The percentages of declined trees were identified as 41%
occurred in Chiang Mai and 33% occurred in Lam Phun. Existence of longan decline was observed in various
orchard conditions especially in lowland plantation area which had a walerlogged soil or in upland plantation area
which water shortage was prevailing, or even on the older trees under poor management. Nevertheless, the actual
etiology of the declined symptoms was unable to define at a moment. The declined trees predisposing to attack by
other secondary pathogens and insects exhibited worse decline symptoms.

This study also noted that declined tree produced less numbers of leaves and small leaf sizes. Therefore, leaf

sizes of 6 longan orchards in Chiang Mai and Lam Phun were measured and compared with the normal leaves. The

data showed that the declined trees produced significant smaller in leaf size when compared with the normal trees.
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Table 1 Incidence of diseases and insect pests of longan in Chiang Mai and Lam Phun

provinces during September 1996 to March 1997.

Location No. of No. of tree Diseased tree (%) Pest and Chemical damage tree (%)
orchards | investigated
ohserved Decline IWnches' Others Mite | Herbicide Other
broom
Lam Phun
Moung 12 804 19.69 2.9 - 8.15 87.67 -
Pa Sang 6 788 3032 | 0.8 - 1288 K -
Li 6 581 5.85 o Leal blight 2.58 ] Leaf feeder 40%
95.8 % {Ban Wang Din)
(Ban Dong
Sak Ngam)
Ban Hong 4 197 10.68 ] . 18.27 75.13
Mae Tha 1 70 100 0 - 3.0 0
Total 258 2,630 - - - - -
Mean - - 33.3 0.08 . 8.58 22.02
Chiang Mai
ChomThong 1 100 0 4] - 2.0 5.0 Scale insect 2 %
Saraphi 6 327 20.66 8.25 - 8.58 8.07
Hot 1 100 0 4] - - -
Hang Doung 4 177 57.06 3.39 - 20.38 - Bark feeding borer
20.13% (Ban Ton
Chok)
San Pa Tong 2 200 43 0 - 25 4] Bark feeding borer
20% {Bamn Nam Bo
Luang)
MaeTsaeng 2 418 73.2 1.9 - - 1] Leaf roller 74.8%
(Ban Mud Ka)
Total 15 1,322
Mean - - 40.58 2.7 - 12.99 1.681
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Figure 1  Declined symptoms occurred on longan tree. Plant became stunted, number and
size of leaves decreased. Picture also shows the prominent appearance of branches

inside declined tree canopy.

Table 2 Leaf widihs of longan observed from normal and declined trees at six different

locations.
Location Leaf width of normal Leaf width of declined Calculated
tree {(cm) tree {cm) Student's t
Nong Faek 4.86 + 0.14a 8.37 + 0.08 7.3
Ban Luk 5.06+ 0.37a 3.37 + 0.07 2011
Ban San Hua Wua 4.8%+ 0.31b 3.44 + 0.20 486
Ban Wang Phang 493+ 0.12a 3.69 + 0.11 3.36
Ban Nam Bo Luang 4.8 4+ 0.16a 3.01 + 0.07 11.04
Ban Ton Chok No sample observed 336 + 0.35 _

** Indicated significant difference between the width of leaf samples obtained from each location from normal und declined trees
at p =001
Mean + S.E. obtained from 5 longan trees, each tree randomly measured 30 leaves.

Mean + S.E. obained frem 4 longan trees, each tree randomly measused 30 leaves.
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Table 8 Leaf length

mmInEnsnazn adeaved eyl
Tudan Falualwaiunsd

of longan observed from normal and declined trees at six different

locations.
Location Leaf length of normasl Leaf length of declined Calculated
tree (cm) tree (cm) Student's ¢
Nong Faek 15.20 + 0.48a 10.50 3 0.28 879
Ban Luk 16.35 + 0.19a | 10.77 + 0.20 2011
Ban San Hua Wua 15.95 + 0.87b 10.99 + 0.68 448"
Ban Wang Phang 16.30 + 0.39a 11.41 + 0.50 7.78"
Ban Nam Bo Luang 16.24 + 0.47a .85 + 0.24 12.05
Ban Ton Chok No sample observed 10.69 + 0.35 —_—

Indicated significant difference between the length of leaf samples obtained frem each location from normal and declined trees

at p=00L

* Mean + S.E. obtained from 5 longan trees, each tree randomly measured 30 leaves.

b
Mean + S5.E. obtained from 4 longan trees, each wee randomly measured 30 leaves,
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Leaf width (cm)
w

NF BL BSHW BWP BNBL BTC
Location

Figure 2 Leaf width of normal and declined longan trees observed from six locations in Chiang Mai and Lam Phun at |
NF (Nong Faek), BL (Ban Luk), BSHW (Ban San Hua Wua), BWP (Ban Wang Phang), BNBL (Ban Nam Bo
Luang} and BTC (Ban Ton Chok).
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Figure 3 Leaf length of normal and declined longan trees observed frum six locations in Chiang Mai and Lam Phun at

NF (Nong Faek), BL (Ban Luk), BSHW (Ban San Hua Wua), BWP (Ban Wang Phang), BNBL (Ban Nam Bo
Luang) and BTC (Ban Ton Chok).
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Longan Leaf Curl Symptoms
in Chiang Mai and Lam Phun

4
o Idnsmiily’ wn3 AnBpa® uasivyr aeinga®
Jariya Visithpanich', Chatree Sittigul” and Vicha Sardsud®

Abstract . During September 1996 to March 1997 the field survey of leaf curl symptoms in major longan
plantation area within Chiang Mai and Lam Phun Provinces were conducted, the percentages of trees exhibited the

leaf cur! and witches broom symptoms were recorded. Out of 1,322 observed plants from 15 planting areas in -
Chiang Mai approximately 18% of the trees displayed varying degree of leaf curl symptoms, 13% of those abnormal
trees were also infected by eriophyid mite, another 3% demonstrated witches broom like symptom, and additional
2% were damaged by herbicide. The total of 2,530 trees were observed from 28 plantation areas in Lam Phun, over
32% of the trees showed leaf curl symptoms of which 23% were herbicide damage, besides, 9% were mite damage

and 0.06% showed witches’ broom like symptom.

Y madniiginet amsinuatneal uninedoBeddmi Suatmi 50200,

¥ Department of Entomelogy, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200.
¥ madn ey auznyasmoad uinadudisdlnl Soalnt 50200,

¥ Department of Plant Pathology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200
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Herbicide leaf curl symptom apparently occurred specifically on the outermost cancpy around the affected
trees, of which twosdifferent type symptoms were observed. For the first type, the leaf size of the affected shoots
were diminished with downward rolled edges, while the second damage type, the affected leaves appeared strait and
narrow with wavy edges. Evaluation of herbicidal effect on the size of damaged leaves at Ban Soppa and Ban Hong,
Lam Phun, indicated that the leaf sizes of the affected trees were significantly decreased as compared with leaves

from the normal ones.

The trees exl'-nibited eriophyid mite leaf curl symptom were also demonstrated shoot and blossom deformities.
The infested young leaves along the shoot were appeared stunted and twisted with the edges rolled up or down
toward the midrib. The flower clusters of the mite infested trees appeared aggregated with shorten peduncles and
pedicels. The mite also induced the abnormat development of the dense tiny hairs (erineum) which covered most
surfaces of the shoots and blossoms of thé infested trees. The length of samples of infested inflorescences at Ban

Hong, Lam Phun were measured and they were significantly shorter than the normal flower clusters.

Abnormal stioots similar to witches’ broom symptom were also found in longan cultivars: Biew Kiew, Haew,
Daeng and Ma Teen Kong excepted Daw cultivar was not shown such the symptom. Witches' broom like symptom
occurred on shoots at terminal branches on outer most and inside conopy including the shoots along branches within
tree canopy. Broomlike growth or massed proliferation caused by the dense clustering of branches was seen on

witches broom like symptom.
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Witches' broom

. N 1
Mite Herbicide L Norma
3%
13% 25
B Mite
[ Witches' broom
- B Herbicide
Normal
Decline 41%
41%
(A)
Herbicide Witches' broom
23¢% 0% Normal
35%
[ Normal
[ Decline
B Mite
B Herbicide
Decline [ witches' broom
33% 7
(B)

Figure 1 Percentages of longan trees as affected by decline, witches' broom, mite and
herbicide and normal trees observed on : (A) 1,822 trees in Chiang Mai province

and {B) 2,530 trees in Lam Phun province.
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Table 1  Effect of herbicidal applications inside longan orchard and garlic cultivation field

inside or nearby longan orchard on abnormal growth of longan leaves of Daw

cultivar at Ban Soppa and Ban Hong, Lam Phun.

Leaf sample Soppa Ban Hong

Length (cm) Width (¢m) Length {cm) Width (¢cm)
Normal 15.02 + 0.38" 4.55 + 012 1509 + 0.27 4.56 + 0.08
Curl 7.31 + 0.50 1.30 + 0.18 8.44 + 0.60 1.13 + 0,16
Student s ¢ 12.28 »= 18.00 ** 15.34 ** 19.79 **

** Indicated significant difference between leaf samples at p = 0,01 .

a Mean leat length and width (plus or mimus standard error) obtained from 10 longan trees, each tree randamiy measured M loaves,

Leaf measurement (cm)

Ban Soppa

Location

Ban Hong

D Normal widih
B Abnormal widih

) Normal leupth

B8 Abnonnal length

Figure 2 Effect of herbicidal application on abnormal formation of longan leaves at two

locations.
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Table 2

Comparison of the size of longan leaves of Daw coltivar between normal leaves
and curled leaves affected by herbicidal applications, Leal samples taken from

Ban Soppa and Ban Hong, Lam Phun.

Locanum Mormmal Tesd Luried leaf |
1
lengih (omi Width (cml Langih cmi Widih (tm |
B Hung 15,08 * 0.27a 4.58 = 0.08 H.44 T (150 LaG o
Sl 1502 T 0488 4.58 2 012 Lid T .18 .43 ¥ 0,15
Studeat 8 f g.om™ o1s™ 1.e0" 07T ‘

NS bndlicued won siEnabe o Sillerence nerwesn Wt o

o Ml el Begpu wiad wkdads fplas o opdiees stEndaed dorod ) obiamoed from 10 loagan Dpees ach bpee randiomily noosared [1F keave

Table 3 Comparison of the length of

longan inflorescences measured
From normal and herbicide
affected trees inside the orchard

at Ban Hong, Lam Phun.

Inflresceno Length (cmi

Sarimal 37.40 F DB@
Abnurmal H4.80 T 087
Seadent « ¢ .07
|
5 9 TETY [TRAT TEY AR st ) dlilferetee Betweasn aifliescenge
Muag sl ioqescesiin BkE Cyes e stenshind erpod

LT Frvasy DL busegoin pase s esias|y Dpee epsdamly . ol

Figure 3

F'wo types of logan abnormal
leaves damaged by herbicide.
Leaves holding on hand hecine
narrow. sirail and long and al
the tefl conner below, curly
leaves with

margin rolled

downward.

211



IEIUNENY 123 | 203

L1B (2538

Figure 4

canopy.

- - - s - _-:' g t = “. >

22 pins luanima i lsahdaaw

dnvwzwa ludign Tsdmiam widly
- i a1 # . -
Duman 1oylubag ivdoasdiuaamie
drinmad uethanan s wu himansada

|l i ] = |
poa e w51 dleasagdaondeq
AR 10 (sieren) ITMMIALNTUAZIODA TR 18
T ' § -

paM fermeunt Yudonguan llvuaiaey
lpnas 181y yinwsspvuas doneswu'ls

o e G, ¥ -
WRIAT AREU PEEEI I AT YAY LYe
aitig i s niluls Tuaad a37a 164

) . " i = B

l‘_Tl'.I]J;||:.-|1]_.:|.._—I raan “f IR0 T AU

= - W oe z = A oo
vuarnen e lydian ldnscus naai
s Lol Rt ad i matanire wadu
i v 1 T o 1
LB Ry ol TR FIITaOYMW Ll 1'5 MEunINIg
HANUUIAL AN aRgauNE 41
worpiunse g doddasdundwony ldnng

lsso=nia Cloumavesnon lutiadau

212

Leal curl caused by herbicide occurred on the outérmost arvund longan (ree
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lFable 4 Comparison of the length of
longan inflorescences measured
Irom normal and  mile
damageable inorescences al Ban

Hong, Lam Phun.

InNorescence Length icmi
Sarmal 37,40 = 0.88a
Mile elimumg 21.37 T 057
sludent & 1 16.20%"
¥ et sigmbbeand i lemencs belweren Theer bromches 0
- Figure 8 Flower cluster attacked by

Meati flrsseent ledgth (plise o mniag whipd #min

eruphyid mite showed broomimg

obliised fosy V0 borigas tnoed. ek teee palaialy mwdsreed
1 T e appearance. Proliterations of
stunting peduncles and pedicels
were observed imside this type ol
influrescence contrasted with the

normal ane on the back.

Figure 5 Leafl curl of young shuot caused

by eriophyvid mite exhibited a

variety of symptoms, mcluding

shrinking, erineum induced by

mile covered on those leaves, leaf Figure 7 Eriophvid mite infested Mower
edges either rolled upward or clusters ~..;;.m,~.-,.~;||3. oceurred
downward. around plant canopy.
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Figure 8 Witches' broom like symptoms of young shool produced on branch found inside

lunpan tree.

Figure 9 Witches' broom like symptoms severely vccurred on approximately 40 years old

Ma T'een Kong longan cultivar, Almost all shoots showed brooming appearance.
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Longan Leaf Curl Caused by Mite, Aceria dimocarpi (Kuang)

and Its Effect on Production of Daw Longan Cultivar

Taw
viv1 FAnswody
Chariya Wisitpanit
MY Inen AuzInensaas i ineauduslnal
Entomology Department, Agriculture Faculty, Chiang Mai University

Abstract

Samples of curled shoots and inflorescences of Daw longan cultivar were collected
from 6-8 locations in Chiang Mai and Lam Phun provinces. They were brought to the
laboratory for observation study and found that the four legs mite, Aceria dimocapi (Kuang)
was the cause-effect. The mite normally fed on apical bud or small young shoot of longan
severely reduced in leaf size. Infested leave of young shoot was spiral and leaf margin was
twisted up or down. Moreover, both sides of infested leaf were covered with very fine hairs
called erinea. At flowering stage, infested inflorescences showed shorter internode look like a
broom. '

The survery-results indicated that 1-50% of the young shoots and the inflorescences
in ong square meter of a longan canopy were infested by the mite and shown effected
symptoms as similar as the infested sample in the laboratory. Infestation pattern of the mite
was scattered around the canopy except at Muang Gna, Lam Phun provinces in October.
Severe damages were found more on the east than the north and the west. Number of
inflorescences of Daw longan cultivar of eight orchards were observed in April. a range of
6-56 inflorescences per tree at all directions of the canopy were damaged. Observed
damages among eight orchards were quite different, data were then combined into two
groups that composed of 4 orchards per group. They were analyzed to look overall effect of
mite on tree canopy. It was indicated that in group 1, no different damages among directions
ol a canopy were obtained. On the contrary, there was significant difference between east
and west directions of a canapy in group 2. Damaged inflorescence produced 0-3 fruits per
intiorescence. on the other hand, 16-22 fruits were borne on a single normal inflorescence.

Key words : Aceria dimocarpi, Four legs mite, Longan leaf curl, damaged Inflorescances.
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(Eriophyidae) fi983nu1AanT Aceria
dimocarpi (Kuang)
Walsidvihawreluludnssuenils
Hunavin ety d pufimautoaa
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Fusnbnlld usfierfiomaminuuuidy 2o
vasdaufignlsifwihsndifiugauanyviudu
n‘s:ﬁgnﬁﬁaﬂﬁaaﬁu adevsliinTe
TuswWsn 16 Meyer (1981) 57897170
15 Aceria proteae \ihwvhalinanlitszdu
waWANAIWA Protaceae finligafiusz
UapprsiunIaiplulawanasidngiy
ﬁﬂﬁu‘%nmmumnaanLﬂuﬂuﬂﬁwﬂu‘lﬁnﬂﬂ

ﬁaﬂﬁmmﬁguﬁﬂmm{mmmﬁu Fovinli
luigunsowndnnanlé
Tuszorfanlounetesanluiiufiou
nunus wuriiugessniignlsidhriiay
uannsgmiunn doudpsdudnemuzaasnon
fousuifuedifrsoutnagu uiaiud
vouuludauluaefinangs aenfidnpanax
AR N9 viartonaniiitnna tanen
ﬂé’amm’ign‘liﬁ'}mu ADNATUVIITN MRBUA
fugananusiadufiimia
wamnmﬁmmmm'niaﬂan'ﬁgn‘li
ey uazgpranunf WUITUIRAIIN
U'n'ﬂao'n'amanﬂnﬁuwan'ﬁ'}ﬁaﬂanﬁ‘gnl‘siﬁn
vinae Tawzonsnunfifianine iy 37.88
+ 064 Ty SR ITBITEABN IR AR
i fieomtansietusiwivvddydomi
sfiffia NS 99 Wasidud (Table 1)

Table 1. Comparisons of the length of longan inflorescences observed from normal and mite

damageable inflorescences at Ban Hong. Lam Phun Province, on March, 1997.

Type of inflorescence

Length (cm) of inflorescence

Mean 4+ SE.
Normal 37.88 + 083a
Mite damage 2147 4+ 064
Student's t 12.79*"

Mean inflorescent length (plus or minus standard error) obtained fromn 10 longan trees.

each tree was randomly sampling of 10 inflorescences.
" Significant difference between flower branches at p = 0.01 according to Student’s  Test
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FIUA AURINT 0 RouRIfBu
unsananfssndawaluidsuningian
wuaridunissanls 5-20 wadifud
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vugslumuuduniARL TusanuasHiale
LDINTIV (Table 2) At sz
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(Table 2)
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Table 2 Percentage of eriophyid damages on terminal branches and inflorescences on
different directions on longan trees at six locations in Chiang Mai and Lam Phun
provinces, December 1996 to Qctober 1997,

Location/Month _Percentage of eriophyid damage in_1_m’_in each direction per plant”

North East South Waest Mean

1. Nong Fack (1)

Jan 97 0 0 0 0 4]

Feb 97 Ca 1143 a 526 a 0a 417

Mar 97 233 a 526 a 9.80 a 1.98 a 4.84

Jut 97 571 a 6.17 a 978 a 345 a 6.28

Oct 97 150 a 1864 a 2518 a 2174 a 20.14

2. Nong Fack (2)

Jan 97 Oa 0a 250 a Ca 0.63

Feb 97 625 a Oa 244 a 263 a 2.83

Mar 97 0.83 a 394 a 405 a 263 a 2.86

Jul 87 0 0 0 0 0

Oct 97 946 a 571 a 13.61 a 921 a 9.49

3. Muang Gna

Jan 97 1923 a 1667 a 16.13 a 2813 a 20.04

Feb 97 Oa 625 a 7.27 a 19.15 a 817

Mar 97 820 a 480 a 8.66 a 6.20 a 6.96

Jul 97 7.45 a 577 a 421 a 309 a 513

Oct 97 2013 b 2976 a 2339ab 2012b 23.35

4. San Hua Wua

Jan 97 3333a 1081 a 1071 a 2417 a 19.75

Feb 97 698 a 2000 a 6.78 a 6.38 a 10.03

Mar 97 448 a 10.77 a 16.08 a 1240 a 11.02

Jul 97 450 a 1.72 a Oa 300 a 2.31

Oct 97 2727a 2679 a 27.70 a 2741 a 27.29
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5.Dong Lue See(1)

Dec 96 357 a 282 a

6.Dong Lue See(?2)

Mar 97 4934 a 4354 a

606 a 781 a 5.07

56.08 a 48897 a 4948

In row. means follow by a common letter are not significantly different at the 5% level

by LSD.

? March is a month of flowering stage.
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JonToufuelvaiade 6 vosodu aufiny
avuiumunnfige 56 tedodi AEUA
tlge sunsiules Yondasmuiiain
FIUAUBIHHNRAERIUAIURDUNTS WU
U%mmjamanf{gn'hL'IJ’M'\muni:mu%
niavjumnfabifiamuaneiu Tuoed
sauduqinisnizeiwesliunnatoiuly
WARLAAANIINIA13I9 (Table 3)

WissanarsudovuiiAnenlsn
vuluusasamduTmuwntovunnmtafu

garfil #1 error mean square (EMS) TBSUARY
fauFeiimnuanatviu (hetrogeneous) §9
u”rﬁayﬂum’a:mumﬂ%’uﬁ'}mu'ﬁ'\ (replica-
tion) Biwifusuau 10 TiuasyiImsdn
nguzasmuionuay 2 naxn ngud 1
Usenoudnualusuarupeurn 2) auly
Fuamias (2) aulusuanuBIRBIUAL
gaumuadunda FefiFn EMS %79 1.9-4.1
(Table 4) ngafi 2 fiduan 4 gy
FORIUFAURNUDILKN (1) FIURTUAMTDIN
(1) FWALRAUN 2 uassuatiules i@
EMS afluing 154-22.6 (Table 5) fiadanga
udva1 ems nwlungueyludnwued
wilauru (homogeneous) YiRaI130
Winufisuyisnumsidwiaiszalsluug
Aefid wazudaraIuzasusasngald Tan
FoyazasuRRENENANTIAITINY §DRlAYE
combined analysis of several locations

{Petersen, 1994)
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Teble 3. Number of longan inflorescences damaged by erioplyid mite on different directions

on individual tree at 8 locations in Chiang Mai and Lam Phun Provinces, on April

1977,

Location No.of trees No. of damage inflorescences in each direction per piant”

observed North  East South West Total
Nong Fack{1} 10 36b 7.1 ab 6.1 ab 85 a 25.33
Nong Fack{Z} 13 1.46 a 231 a 192 a 285 a 8.54
Muang Gna({1) 13 6.6 ab 93 a 6.6 ab 410 b 26.60
Muang Gna(2) 30 317 a 313 ab 2.87 ab 227 b 11.44
San Hua Wua 20 67 ¢ 11.6 ab 153 a 8.0 be 41.80
Nong Thong 21 452 b 843 a 985 a 605 b 28.95
tnthakil 20 1.80 a 1.60 a 145 a 1.50 a 6.35
BanHong 33 +1667 a 1352b 1230 b 1327 b 5576

“ In rows, means followed by a comman letter are not significantly different at the 5% level

by LSD.

Table 4.  Analysis of variance of number of damaged inflorescences on different direction

on longan tree canopies obtained from four locations {group one) in Chiang Mai

and Lamphun Provinces on April 1997.

Mean Square at Location

Source af

Nong Fack (2) Muang Gna {2} Nong Thong Inthakil
Rep g 9.456 28.469 55.822 1.456
Direction 3 8.133" 4.292"™ 10.467™ 3.133™
Error 27 2.819 4.107 4.096 1.893

* Indicated non-significant difference
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Table 5. Analysis of variance of number of damaged inflorescances on different direrent

direction on longan tree canopies obtained from four location {group two}in Chiang

Mai and Lamphun Provinces on April 1997.

Source df Mean Square at Location

Nong Ffack (2) Muang Gna (2) San Hua Wua Ban Hong
Red 9 143.060 40.344 110.86 22493
Direction 3 42.692" 45,100 14967 127.77"
Error 9 22636 15.359 18.815 18.826

™ Indicated non-significant difference

*  Indicated significant difference (p=0.05)

** Indicated highly significant difference (p=0.01)

WAINNISUIT DY AUARENR NN
SATIEAIMIATINUANFNTDINIT NI LAY
\JoyuuutensnealsufiAsieg 4 fia
wm’1mﬁn‘i:a"mmwLﬁumuuu'ziaﬂan'luns‘iu
# 1 TuusasAalufanuurnstoiu urlu
ngufl 2 sanuvouutiosentufian: Tugan
Az fuan lauharsiusanny 11.3 1
drufiraziunnwy 863 Yompsu /Iund
fuq wudTinuastdEenoluuangaiu
(Table 6) e (Table 8)

Twugansnfignlavhawluusas
fufinuuanerofultiuApaiy '[unfg'uﬁ 1
oA AnneAfwasunds dovfigataiy
210 Tosipfiu UAzWLINNAIRATIRURYLIADY
108y 5.30 ZaRpf #IuFTUAYUBILHN (2)

UaLinieddn (2) wuiwmuﬂamangnﬁwmu‘lﬁ
uANFIRY (WALIN 10 ) (Table 7) AU
mlunguil 2 flhumissidn (1) uazmilosd
(1) goslugmhatuiaiy 6.3 usr 6.6 T8
uanA s Iudu I uarauiulge
laufiuinldeugodlognyiaiugegs
16.45 dpsiafu (198U N 10 #) (Table 7)
Tau & anasidvianuyinaans
Wuwevudalunastenonailuzesls wu
sz lumnAauuac i
fivinadsas unﬁuTuLﬁauG‘lﬂmuﬁmu
AURINADI WURNIR UL RAR: Yu-
panINNIMNRARL Tuan duhirdug Ll
armuanseiu luvhusadoriulsdwihaw
10ABNTININ 8 FIufi132% Fungud 1
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FIUIY 4 §IU NUMINILIWBILTRIUAND
nnfidusVieungad 2 S0 4 8w
WUAD NI EMEYBIYDRENN 1IN AR Tupan
annimisfidazuan dwdufndug laid
AITMUANANAY (Table 8) AR VLTSS
doluuarronandifineinlsid ¥aiuny
apudnonunniulufiadingy e19aiiseen
FAN1TDINTEURANUAL URIA WO I N2 Y
nYiagaIRbwnels Yang et af (1995) 1édnmn
mauwsnizviwaslsaiingy Phyliocoptruta
oleivora (Ashmead) RLEYAUNAANLY
fudu wiwadailagnnidosemaovingn
Isailududminaninign audonadx
HemeYuen Arlfuarfians Sunnvamsovu

atelsfamldifseeunisuninszawons
Isafindndn dwlvnjuddinisnszewatig
LissiuanaRmsnawesfuds (Albrigo and
McCoy, 1874 ; Alien and McCoy,1979)
Fmsunisdrsreaded ilddne
n‘ﬁn‘:zwwa\:‘lﬁmnd’mdwﬂaumaq’n‘lﬂ
uiispan (vertical dispersion) TULARE
fu a19lafia1ui9I09UDee Pena and
Baranowski (1990) FeWUIIlsaTNAY
Phyllocoptruta oleivora (Ashmead)
ﬁﬂ‘?mrumn'[u'zhqm’mgoﬁz\'}um’ 1.4-2.7
waswilaszdufiufu Fovoninniadud
qaﬂnw:u 2.7-3.9 A5 n3oN 0.2-14
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Table 8. Damaged inflorescences on different directions on longan tree canopies obtained

from group one and group two locations in Chiang Mai and Lamphun Provinces,

on April 1997,

Direction Location

Group one Group two
North 315 a 9.53 ab
East 3.88 a 11.30 a
South 355 a 10.38 ab
West 358 a 863 b
LSD {p=0.05) 0.79 1.93

.

level by LSD.

Mean within a column followed by a common letter are not significantly different at the 5%
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Table 7. Damaged inflorescences on longan tree canopies obtained from group one group

two locations on April 1997 in Chiang Mai and Lamphun Provinces.

Group/location No. of damaged inflorecences
Group one
Nong Fack (2) 240 b*
Muang Gna (2) 435b
Nong Thong 530 a
inthakit 210¢c
LSD (p=0.05) 0.79
Group two
Nong Fack (1) 6325 ¢
Muang Gan 6.65c
San Hua Wua 1040 b
Ban Hong 1645 a
LSD (p=0.05) 1.93

* In a column of each group. means followed by a common letter are not significantly

different at 5% level by LSD.

Ti

L¢
=0

ar
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Teble 8 Analysis of variance of number of damaged inflorescences in one square meter on
different direction on longan tree canopies over four locations in Chiang Mai and

Lamphun Provinces. The data obtained from group one and group two locations

on April 1997

Source df Mean Square

Group one Group two
Location 3 95.025" 886.440"
Rep in location 36 24.089" 129.820"
Direction 3 3.542™ 525237
Location x Direction 9 7.231 104.230"
Pcoled error 108 3.239 18.920

indicated highly significant difference (p=0.01).” indicated significant difference (p=0.05}

and
indicated non-significant difference
seosfiwaanlolnmfuiforludou Ustau 16-22 wasptslauiade (Table 9)
nangan RS I9TURRUNTaADNE LU L6t gaaanfignlaiiaiudiouisiasaivgls
FouaSpanainluan 3 87U wuitianand nwléinday stereo-microscope wulsandn
lsufiviany Lifienaviofidaifinalsiaysol agagmuiulaawizluduwsngs
wasisuman uasiiduou 2-3 wanotalay aandindiy Fadumeyiviialulsfions

P o - P W = el u
2Ry 1HaSuY LﬂﬂUﬂUﬁaﬂﬂnﬂﬂﬂﬂTﬂNﬂ



102 MIFINYGURERIING 7

Comparisons of fruit per inflorescence of longan observed from normal and mite

Table 9
damage at Pha Kha and Ban Hong. Lumphun Province, July,1997.
Location No.of No.of fruit per inflorescences Student's ¢
Inflorescence mite damage+SE  normal4+-SE
Pa Kha 100 3.30+042 22394112 15.99"
Ban Hong (1) 132 1.644+0.21 21.89+1.35 16.96"
Ban Hong (2) 836 2.09+0.09 16.134+1.01 31.31°

" Indicated significant different between fruit set sample at p= 0.01 according to Student’s ¢

Test

a‘gﬂwam'sﬁnm

pn1sduminzasdTlameeinls
drwharudemoupudeluuardenanaaly
Wugme 1-50% Tuiuil 1 M13700R5709
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AEIUDDNM NN IMAAMMTBURENARS TURN
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anuFumusiwulunsar iR HLANE
i mMnaratuvaslsnussunsevisniayniia

Tusungudt 1 9w 4 8w dwdusu
ngafl 2 wugsmangnlavhansTuficas Juasn
wnnTfanstuAnd T unad ug 1
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foTo pusAdonanUnfvINRLUI LM 16-22
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19039157V Aceria dimocarpi (Kuang)

(Acarina : Eriophyidae) Aajdifieyvasdrle

Life Cycle of Four Legs Mite, Aceria dimocarpi (Kuang)
(Acarina . Eriophyidae), the Major Pest of Longan

Uszwewn lodw" uas oSy SAnEwiily’

Pranom Chai-ai" and Jariva Visithpanich”

Abstract © Biology of Aceria dimocarpi (Kuang) was conducted on 12 days old longan seedlings under
laboratory conditions with approximately mean temperature of 25.11°C and 68.08 % relative humidity. There were
4 developmental stages of A. dimocarpy; the egg, tarval, nymphal, and adult stages, with the average duration means
of cach stage were 2.88, 0.94 and 0.76 days respectively. The first and second quiescent stages were lasted 0.69 and
0.85 days respectively. The average preoviposition period of the adult feinale was 2.4 days. The fecundity of each
female was 2.7 eggs with a mean of 0.91 egg per day, and fertihty rate of 68%. The average life expectancy of

individual was 5.2 days. The survival rate observed from larva through adult stage of this mite was 34%.

UNAAEID | nsfinumaesTinvedls Aceria dimocarpi (Kuang) vudundidrloery 12 Su ludesnlfidns
fifiguugiindy 25.11 sseradua ArmFudRE 68,08 wafdud wuirsermanSaduTavesls A dimocarpi
7l 4 svoz o ssugld ddeuszosd 1 Fagouszozi 2 wazdadude Toos Timdy 2.83 Tu Fdeuszuzi 1 md
094 fu FaBeuseET 21980 0.76 Tu Tnefszosvindaniaft 1 uas afel 21980 0.69 3u tiar 085 Ty Awdrdy

i\ el -y - L d - [ = 1] = )
“andnnginen amminuatmaad wwinsdedoalui iFualuy 50200,

“ Department of Entomology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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199153018 Aceria dimocarpi (Kuang)
tAcarina : Eriophyidae) Sajdwigvesila

seognoums1a e 24 Ju AndenalmdeTuas 091 dos naoregieduils 1 @7 1T wds 2.7 Wes
w ot & @ o o & 1 a1 4 &
danimsiinTidssina 63 Weiidud dudndoliorguin 5.2 Ju dasimsegsenninddeussozfi 1 sunrziaily

aududy 34 ofiTud

Index words .GlU'HGmJB\‘IﬁT‘lU, hliﬁﬂn. Aceria dimocarpi, Eriophyidae, ¥nlszia

Longan leaf curl, Four legs mite, Aceria dimocarpi, Eriophyidae. Biology
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Taugands 6 wuawas uanlusey 2 1y
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Filtuntrdr lseumenrnuanedldumeiu
daludleeennuamBeuddarssoadauum
111 (Apical meristem) (MW 1) o Ranud
vazazainlumsnsieglsidndosqanssmi
Himsmdondundrild 3 ga geaz 20 du

Figure 1 Twelve days old longan seedlings of Biew Kiew cultivar. All young leaves were

removed and only apical meristems were left on stems for mite infestation {B1-B4)

Seedling on the right was a normal plant (B5).
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1. mteduyiialadn
HaIANITININA 0019 15 1a8 Boczek
(1997) ﬂi’lﬂg‘ﬂ‘ﬁ) Aceria dxmocarpl (Kuang)
Fatta hinuswande lsuilafindeundoala
Tutlsanalng 158 A, dimocarpi 0gluned
Eriophyidae «N‘lﬂunﬁuﬁmuwmﬂuﬁmgw‘u
tﬂiﬂjﬂﬂ‘nﬁlﬂﬁy wulsnszifion Aceria tulipac
Minnuderionszifisulunilaclgn uey
Tsafiu (3501, 2528) 13fusHBaNS Aceria
litchii Fuiaroluseuans MmivluSnnadn
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200193nls8 Aceria dimocarpi (Kuang)

(Acarins . Ertophyidae) ﬁﬂ]ﬁiﬁ'@ﬁimﬁﬂu
L?uﬂﬁu 18 lufivuazidoadidurseunied
ﬁmm,}«ﬁ'uﬂﬁ’wﬁmw?} (Keifer and Knorr, 1978)
maﬂ%‘ﬁ-u?unﬁ:liﬁm:ﬁ?}gu% itoan1ntslu
247 Eriophyidae 1 TsAsudhassiinnaumme
IzvedeYe IS MiInmufudlntslsnnye
11111@1:‘15aﬂqﬂynﬁua’ﬂaﬁuﬁmmmiﬁmwf‘in
wnneadsiinutuiiuyiia A, dimocarpi #iin
@erfiorfivgaiueguuteluiassoneniiuan
21nnin o1 lsfawe ldiimsinyiey
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2. MIANYIIIDTEIAvad 15T
2.1 mMsdesvenafEnalidgn
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26193 luan i IsuSaumizduaziiliine
Tundnuunsneudileoy 2-3 9 uazdund
&leony 1-2 7 udwindaes ls 1hlszum 2-3
ABU
9/ g} ¥ o o
a5 l¥dundrdrlesinnisiwiziuan
mmmqﬂs"mm 12 3u wmuﬂmﬁmmﬂﬂu-
kAR dmiudnunsaiaveelsyiiag
Tagi lsaisar W IdTusuumn vdann
dassdnAuiandunar 24 ¥11ue nazijeie
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01U 1T YN (Royalty and Perring, 1996)
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Figure 2 Eggs of Aceria dimocarpi (Kuang) with rounded shape and translucent white.

100 X magnification.
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Figure 3 Worm like shape of larval stage of Aceria dimocarpi (Kuang) with tapering at
both ends of the body. 100 X magnification.
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Table 1 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 + 3.685% RH.

Developmental stage No.of mites No.of days
observed (mesn + SD)

Egg 283 2.88 + 0,81
Larva 85 0.94 + 019
Quiescence 1 (nymphochrysalis) 72 0.69 + 0,12
Nymph 57 0.76 + 0.18
Quiescence 2 (imagochrsalis) 41 0.85 + 0.27
Total (egg to adult) 84 6.11 + 0.38

Figure 4 Quiescent stages of Aceria dimocarpi (Kuan) consisting of first quiescence (Q1)
and second quiescence (Q2). The bodies of both stages were quite straight with
transltucent white colot. The body of Q2 was bigger than body of Q1. 100 X
magnification.
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Figure 5 Nymph of Aceria dimocarpi (Kuang} with opague white color.

100 X magnification.

95



JMITINNKAT 13(1) © B8 - 00 (2540)

Table 2

conditions.

Duration in days of Aceria dimocarpi (Kuang) in adult stage under laboratory

No. of mites Mean + SD Range

observed (day) (day)

Preoviposition period 14 2,43 + 0.04 Z2-4
Owviposition period to death 14 2.71 + 1.49 1.8
Total 14 5.20 + 1.25 4-8

2.4 sepzdudndy

U o e ] v 8w A

dufiude  lsguiduduiadisoonain
anulmiq fvesdiiniludvyuiasdad

v 4 a o o m - -

UTHITBEY VIRMILAINAD nTeRATH AUTR
d1wande 0.054 Tadwag 817 0.210 Hadluas

4 ~ A t U -
(i 6) inanasu inanwaad lageziu
DIMITNUNHAIINADAATIL FITLHLABUAT

Table 3

Y (Preoviposition pericd) 2-4 ulls i)“"JNLl j
uaz 1 ves agilszan 1-5 3u winseiame
fhu‘lmyué'f: lmvmwa\quﬂﬂq‘lﬂ Fuds
"i'uumqmau 52+ 1.3 Fu gnani 2) Sy
fnartanuanats 14 # fid1u3u 34 Vo i

0.9 Woweiu (WﬁN‘ﬂ 3)

Number of eggs aid by each Aceria dimocarpi (Kuang) female.
No. of mits
observed

Total no. of eggs laid 14 34

Average no. of eggs laid per day 14 0.91
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Figure 8 Creamy color of adult Aceria dimocarpi (Kuang). 100 X magnification.
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Effect of Longan Decline on Production
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ABSTRACT

Nummber of fruit and fruit weights of Daw cultivar longan per inflorescence of normal trees were
observed and corpared with fruit produced from declined orchards. In all study sites, the number of normal
frnt and weight of normal fruit per inflorescence observed from normal longan trees were significantly
(P=0.01) higher than those obtained from declined trees. Nurnber of normal fruit per inflorescence harvested
from normal trees at Ban Muang Nga, Ban Tha Tum (1) and Ban Tha Tum (2) were 27.9, 26.8 and 24.9
respectively. In contrast, 14.8, 174 and 11.1 of nommal fruit per inflorescence were recorded from declined
trees al Ban Luk, Ban Tha Tum (1) and Ban Tha Tum. (2) respectively. In addition, inflorescence derived

from normal trees gave a better ratio of number of normal size fruit to small size fruit than the one that

harvested from declined trees.

Keywords: longan, longan decline
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Table 1. Statistical data of longan fruit product of Daw cultivar at Ban Muang Nga orchard harvested

in the season of 1997 from 10 longan trecs and each tree observed 10 inflorescences

Descriptive Number of fruit per

Weight of fruit per

Weight of 10 fruits

slaustic inflorescence inflorescence (gm) (gm)
Mean 279 317.2 1108
Maxdimum 78.0 7573 . 1413
Mimimun 4.0 s1.0 73.7
SE 1.5 15.1 1.6
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Table 2. Number of normal fruit, weight of normal fruit and weight of 10 norma! fruits { + S.E) per

inflorescence of longan of Daw cultivar recorded after harvest in the season of 1997 from the

orchards at Ban Muang Nga, Ban Luk, Ban Tha Tum (1) and Ban Tha Tum (2), Lam Phun province

Treatment n' No. of normal Weight of nomal Weight of 10
fruit per fruit per normnal
inflorescence inflorescence {gm) fruits (gm)
Normal, Muang Nga 100 2794158 31724151 1108+ 1.6
Decline, Ban Luk 58 148 +0.9** 1969+ 12.0%* 121.7+2.2%%
[ Y
Normal, Tha Tum (1) 50 268+ 1.6 2569+ 144 8§9.2+121
Decline, Tha Tum (1} 46 17.4 + 1.3** 179.5+ 13.1** 96.9+ 1.4**
Normal, Tha Tum b} ‘B0 249+10 2886+ 119 1089+1.2
Decline, Tha Tum (2} 50 11.1 +0.8** 1329+ B.E** 104.2 4+ 1.5%°

n' = Number of intlorescences observed.

** = Sipnificant difference al 99% leve). For comparing between two means using Student's 1 test,
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Table 3. Mean numbers of fruit, normal size fruit, small size fruit per inflorescence and ratio between

normalsize fruit and small size fruit per inflorescence of Daw cultivar longan harvested in 1997

from the orchards at Ban Muang Nga, Ban Luk, Ban Tha Tum (1) and Ban Tha Tum (2) , Lam

Phun province

Location No. of fruit No. of normal No. of small Ratio benwveen
per size fruit per size fruit per normal and
inflorescence inflorescence inflorescence small size fruits
Normal, Muang Nga 308 27.9 29 96
Decline, Ban Luk 182 14.8 34 4.4
Normal, Tha Tum(]} 31.7 26.8 49 5.5
Decline, Tha Tum{1) 21.0 17.4 36 4.8
Normal. Tha Tum{2) 291 249 4.2 59
Decline,Tha Tum{2) 139 11.1 . 2.8 4.0

*Data were not analyzed statistically.
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Preliminziry Investigation of Etiology of Longan Decline
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ABSTRACT

Study of etiology of longan decline was carried out by digging up the root systems of 8-10 years old

fongan trees of Daw cultivar, Two trec samples that expressed the sympioms of decline approximately one

¢ year earlier were selected for root examination. One tree belonged to lowland orchard in Sarapee, Chiang

Mai and another oblained from nomal erchard without flooding located in Ban Hong, Lam Phun. Root rot

was observed on a tree from lowland orchard due to prolengation of water sozking at the root zone. Beside,

roots of declined tree in normal orchard were looked normal but Jess in nurmnber of secondary and fibrous

roots. Interestingly, amount and number of species of plant parasitic nematodes were extracted from soil

samples of declined orchards. The nematodes may have caused decline of the trees directly or may have
involved with other causal agents.

In addition, soil samples around the canopies of normal and declined trees of 6 orchards that
represented all orchard conditions were randomly collected. In each orchard, one to five spots of soil samples
were faken and inspected for plant parasitic nematodes. It was pointed out that plant parasii'ic nematodes
were found from all orchards especially from the declined areas. Most nematodes obtained from the soil
samples were Rotvlenchudus sp., followed by Macroposthonia sp. and Tyfenchorhynchus sp. respectively. In

upland area, nematodes may tither have disturbed the root system or‘involved with drought and nuirient

“pndsalsany anzinuasmrad ninsdnFed v Foiwai. 50200

Plant Pathelogy Department, Faculty of Agriculture, Chiangmai University, Chiang Mai. 50200
*andvigino avsinuasmrad sninofudodIng Foilui. 50200 )

Eniomology Depaniment, Faculty of Agriculiure, Chiangmai University, Chiang Mai. 50200
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deficiency that directly affected growth of Jongan

trees. The result also was revealed that the bark eating

. larvae (/ndakbela sp.} were found on all declined

irees.

Keywords : longan, longan decline
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N1A1339 2 urs Ao aumgn uarnIud v
Yund oafies o.dmu dovududluurnioinis
veoo TuyesAraudumiosi oudes v dm
Sfoeszuinh n¥he 3 mms Andszanu 1.5 was
wund lellnnmund (rn? uazedo, 2541) dudl
STUUS mﬁﬂu’qnﬁmwmn(léulnﬁﬂamnﬁmau)
T¥tig st TauTseijonon fuduvi futnetaudu
souvs g uas Wonnmrdumnaly mmsnﬂ'uwj
pnsnse WA Wsrdumils

muf 2 moulumamung (it
i)

u'jaﬁ'lmwﬂaswunn wmmﬁ'wuﬂ
§13u 8 390 uazils nuvw el Tnneguenns s
vuleuefodssing 1 wms sinuvuedfnune
wlaivz Aanzdduiinamniz inful&ie
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Schutt and Cowling (1985) 1Aswwi 101013
niaInsuveawsso Bivawsiialuth lunkl
uTs1) unzwuih Wnaiafiunnonisnia Insy
srfifaRfdnuastsein i denS oufoutu
AufifiSnumnind nw.ummmuuﬂﬁ&w Wn'ld

uINN3T Tattar (1978) ummuwzmmmmm:
wanedinam Idmsrzauvesni Tularsvianns
BUIIFULSY

vnsfiymiderudnaslszana 1 on
wuimnmauseududademudauniu Dinvas
Wuuam S s indessounsauives Ta14
Armsifudiededuuinusindeuinau 10
A28t wwse Tudesdfidnes wuldifowdou
AngWTHAIUTER Tusmanfideudeuy vun
Wy Rotylenchulus sp. ﬁﬂ§u1mqqu1nni1
1 foodevfngAeiindu Tefudugiud
T&ifeudovormdunungnits fdmwimuszuy
s1n i A loumnsenisnany
2, yiianozSinadifendoufag iy

wavInnisuenyia lfidoudoufng Ay
2 1nfap0nAN 500 nfuynand wy Widoudes
ﬁ"ﬂzﬁ'ﬂ 9 910 AID Rotylenchulus sp., Macraposthonia
sp.. Helicotylenchus sp., Tylenchorhynchus sp..
Xiphinema sp., Pratylenchus sp.. Hoplolaimus sp..
Scwellanema 5p- o Tnchodorw sp. T&foudoy
gilafinuniniga yniuffiindsas Ao
Rotylenchulus sp. spanauffio Macroposthonia sp.
upy Tylenchorhynchus sp. LRHTLRELY,

2.1 anmnauigy

munguRdimdesst nudTuiu
Rotylenchulus sp iRy 2,380.6 12 ABAW 500 N3y
(Table 1) Waflouuns L WUSIUIUN Rotylenchulus
sp. AEUTIIAY 1five 13 A2 unldeuduny
fvSugawiniede 2,973 Aawgau 500 ndY
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Table 1. Number of plant parasitic nematodes obtained from 500 gm. of soil samples from longan

orchards at Dong Rusi, Moung Tene, Huay Kan, Tha Tum, Moung Nga , Lam Phun and Nam

Bo Luang, Chiang Mat
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Location Mean number of plant parasitic nematodes in 500 gm of soil sample
Rotlenchulus sp. Macroposthonia sp. Tylenchorhynchus sp.
Decline Normal Decline Normal  Dechine Normal

Dong Rusi 1605.0(n¥=4) 5880(n=2) 181.8 307.0 160.8 200.0
Moung Tone 36.0(n=1) - 512.0 - 1425.0 -
Huay Kan S 251.0(n=1) - 1,151.0 - 391.0
Tha Tum 2478(n=5) 209.0(n=1) 2818 390 BE4 40
Moung Nga 2,3B06(n=15) - 125.2 - 326 -
Nam Bo Luang 312.0(n=2) 440(m=1) 11.5 305.0 320 441.0

* Indicated number of sampies taken.

** Sample not taken.

vo33 InHougR i unzinuaIns s 1dmnng
fiadagRaiugaszesnmdingns Tohldny
T oudsodSuugetudus lofiunnseini
v o0 a1 &ifoudouBn 2 viiafiwuuinlufuan
rfuﬁunma NsNIBL Ao Macropasthonia sp. LLIDE
Nlencharkynchus sp.

Ronvlenchulus sp. ﬁ'ﬂlﬁl.l'lﬁ’lﬁ“mudﬂﬂﬁﬂi
Rrilddgiahuvadouuntvmeugu Hfivery
vinselutina wuludumieg yisou vuy fga
313 uardrle MhfoudourdniiindyAeieson
5 AT sdung ThusmBougs Mdouron
Macroposthoria sp. MUUEUNTOUN T MTU
Tylenchorhynchus sp. wuluvyu nazdle dau
V¥Aoudou 2 viandsT Wiswazioadoya
AT UM UAA Y (ﬁuﬁnﬁ: 2538)

2.2 wnmauynd (i

fifun g EnLS IUYB Ron lenchurus
sp. ludot1sAunAud oiunniemsm oy
mAu 1,605 #1 daudlesnfunndulniny
Rotylenchudus sp. §17MW 588 UT'J muﬁ'ﬁ'wuﬁ‘n

1RUNWY Rotylenchudus sp. $117 346 72 Tudo019
Ausindufinamaoiniswaos dmiututaoni
Fudumndlvanmunding Roslenchulus sp.
251 7 (Table 1)

91U vumorliura 1ideudey
Ratylenchulus sp. %1 3 mu ludunedules
wuinTine&ifeudeusatinulududlof
uaaInNssunnduYed dmivlfifeu
Houn 2 wUaRD Macroposthonia sp. U

f -
Tylenchorhynchus sp. Usnaiivulududi lodnd

1 4 -' "‘ - [
garfuMIsum? 3 wun Januudsysauuenaig
iyl (Table 1)

aautuvidunudwnlfifeudss
Rotylenchulus sp. WANANAULINGTNINAI0I
Ausindudilofumraioinisnses  Audiny
Rotylenchulus sp. Ralis I 19 77 vaiefidu
WUGINA 506 §13 (Anefu 247.8) (HB4INTIY
-" » - e B -
finismsieiidda A Aoudoy Furadan 3% G

»

gn31 2 nnsdu watady MMYSu e
1&feudoofinuiinniuusnalatu fmiudu
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Un@inudiuau 206 #7 Uiumves1fiRsudey
Macroposthonia sp. WaY Tylenchorhynchus sp.
wofioudasgs Wufuamsemsmeonsuduaiu
{Table 1)
2.3 anmrufinou

st enasudunnmeaud
ABWNY Rorplenchulus sp. 'luﬁumnﬁu?';uﬂm
gInTsspuInfY 312 A7 dauRunindulnfiny
Ronvlenchulus sp. $117WYDUMGY 44 72 8013157
arunwy 1difeudoy Macroposthonia sp. une
Tylenchorhynchus sp. uddwUnimBunroutnags
(Table 1)

murnmdipeudu ngududiumoud
vt lugends veraudines Whiths umfSine
#8111 ue 10 Tifgawe vinmsAnuIve Hsizo
(1973) Wi dodunaifefugnlumamdidaan
Fudr wIovani anmfusziiuii¥nisndy
Fula uaznisudvniovoasiniyysinas iRy
mﬂfa’ma:mqmﬂ1:ﬁéui'lusiamm?mvtﬁuimm
Ay wioondTsndnihaud uiuuSiaesr s n
Faonn1syRANYTIINS nvesfudilodnan
pn1snsaufitnainionaas wuldidourouding
Aeludufinaasenisnisunnidudilutng
ity e naned Wil vauds

Hibben (1964) 1AfnuerumamInsngn
Tnsuvesdu sugar maple (Acer saccharum)
wuldifoudeudngNannoeila 13y Helico-
tnlenchus sp.. Hemicyelophora sp., Xiphinema sp.
WY Tylenchus sp. 191181052003 N0 IR
navasninisnga nsududmouun ualfifeu
Heumanr LilKifumme Tavassfinlifne s
n1aInsy FunnA199103 1041909 Tarjan and
Bannon (1969} i'wlwui‘l'lﬁxﬁam-lnu Pratylenchus
brachyurus IV 1A WI NYBIALOBU AT AUIAYVDY
Fuluigraeif Tnalauns s dwfuunas

BINIINEA Ny

nzmsTsany U 12 1802

laiAoudeefidsaamuluniudloyn
» » .
maundail vridsewdlumims Tnonsefii iy
PR9INITH 00 URTIAINTuN M TR Las
- - - - 4
VIruRavInnIgAiusn sndminhldivolia
. . . J -'
puqdhgsruvsinTdiwiv wenonii 1Aifeudos
prvozidumungifummgdug (discase
_V‘ » -' -' - -
complex) vaur H3¢ W nmAsumuyFun T oy
Hoomaria lwdundd loludsumiss1ioh
yrignimvgas Ty
S - s ¥
3. wuoununtaendinu
3.1 Ysvmvsamusuiutfenduuudu
s lofumasoinianiey
yInmsdisIstSuimmsidiiiaieves
Huoufwyfondidy wulvueutufonuudy
A11u$ 145y 3,000 /1 sindud luRueaieInts
. 3 .
wipuwanue 353 du Trowusoevuedidmiiaw
»

Tmufadiu 75% vead nrurusuyivus §ou
- | S ] n‘ d'
YuBLAWTLLAUA UL 19 INTIH IR AL 7.96

fAADAU (Table 2)

$1usunuey wuwInfigafnaudiv
Yumq Taswuvuoumie 19.84 MAedu S
wupunuauiige Rmilanundy 0.74 Amedu
(Table )V U1 UBIMUDURHLLINT BUUANA 1IN U
Turarmiu prwdowinanmuaadounielu
oy uarnsguaiamamolur e lsfinmudy
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& inws iy
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NI IBrUh UTiayesrusuiwydend i
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voruounoau lunaazmuiinmmanaiiiu
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a'hn}n Table 2. Number of Indarbela sp. observed on declined longan trees in Jongan orchards at different locations
ER
Fj une Location Orchard Observing  n* Total wounds  Total wounds Mean £+ SD
ol cendition date observed New Cld
wurloy _

Nam Bo Luang  Normal Mar 1997 50 324 139 185 648+50
;1;‘:: Mud Ka Normal  Mar 1997 50 37 25 2 0.74+ 1.8
'ﬁlmi"l Pa Kha Lowfand Mar 1997 38 £4 45 39 221+23
Muang Nga (1) Lowland  April 1957 30 82 50 32 273144
Muang Nga (2)  Lowland April 1997 35 45 14 3] 1.29+ 26
Y Pa Heaw Lowland Jan 1998 50 992 689 303 1984+ 101
vHRU NamBoLuang Upland  Jan1998 50 720 622 98 1440171
Mae Hia Normal Fcb 1998 50 798 683 il15 1596+ 7.8
AT
Uy * Number of trees observed.
ER}H “
LA Aofuundunisy dawfuiinanmind Tiwy nusuiuydenddu 1ee: ilsaumg
M wupufiuifondiudwhaiuay ey s Taoesefimé luuanseinisvany udnisedh
17.96 wiifies wunusufudendidu Tududnd  anwsemusutudfinuge Winednamld
s fadodulaundy doudufiusaionismios  pintsvesliavsovvesdrlongnlvsusanda
ALY WU MM upUYEN 15 FaRoR (Table 3)  Dodu
U Turiup ot fumud i nienans
Ay uastrhm wovusuiuRTonuuduiiuans ajwamsnanes
18y 0INTIMIDUINAY 10-15 Farpdu Auduindny 1. weooludiqy mumgiRnoinszuusin
Wiy wuouswnnlov 1w 0.75 uar 012 Frodu  wuRenw :ﬁawmqnﬁ'm'amﬁaﬁlﬂi{nmmu
B AR (Table 3) 2. wenolufng (hithiwinuds) wudt
Iaen '
v Table 3, Numberofbark cating larvae on decline and normal fongan stems in different Jocations in Chiang
M Mai and Lam Phun provinces '
wmw Location Observing date Mean + SD
TR Decline Normal
Wy Mac Hia 26 March 1998 1472 +1.22 5.08 +£0.02
nna Pa Kha 24 March 1998 200 +0.03 0
A Nam Bo Luang 19 March 1998 10.02+0.73 0.7540.19
14fiu Pa Heaw 10 March 1598 14461 1.15 0.12+0.06 ,
L A7 !
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Plant Parasitic Nematodes Associated with

Longan Decline

V o - 4 ¥ g
nusiing Snwsnea o3 FanFwiily ~ noz vinT nfna
v v .y
Pamorntip Aksorntong  Jariya Visitpanich ~ and Chatree Sittigul

Abstract ; Plant parasitic nematode populations were observed in three types of longan orchard conditions. They
were classified as flooded lowland when receiving heavy amount of rainfall, normal land without flooding and high-
land commonly obtained insufficient amount of water during dry period. Soil samples of 1-5 points of 500 grams each
were randomly collected in the vicinities of longan canepies of normal and declined trees in 10 selected orchards in
Chiang Mai and Lam Phun areas. Ten plant parasitic nematode species with varying in numbers were obtained in all
types of orchard conditions. The four most prevalent specics were comprised of Rosylenchulus reniformis, Macroposthonia
sp., Tvlenchorhiynchus sp. and Helicotylenchus sp. As a high number of Rotylenchulus reniformis were detected in
declined orchards, it was presumed that this species of nematode might be directly involved with longan decline or
acted together with other factors to cause complex declined symptoms. Further study on the Rotylenchulus reniformis

nematode in relation with longan decline should be carried out.

UNAALD : vinnsdsierilauaziinadifeurosfingfialumud luramidu anmudLnAh liviauds
unzufineu Tanfudiedduendudrlefuaaseinmanses iasdudlniauaz 1-5 g lufuiidgnarloves
%’w’iﬂﬁm“lwﬁuaza"mm’?wuﬂﬁmu 10U watsingimuldideudosdagity 10 aila ynauiiinisdin
14 lﬁﬂudauﬁ"ﬂiﬁmﬁwmﬂui‘nmumm‘] 4 1R A9 Rotylenchulus reniformis, Macroposthonia sp., Tylenchorhynchus
sp. W02 Helicotylenchus sp. nsfiwy'léidouray Rotylenchulus reniformis ti‘]m‘hmumnﬁqm‘lumun’w“luﬁuﬁﬂa

L7 - - -] - & [ | 1
madin lsafty 1oz “nndnfigine ausnuasmand unimdodoand Festni 50200

i . .
Department of Plant Pathology and 2Depari:rru:m of Entomology, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200,
Thailand.
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Table 1 Number of soil samples taken inside longan canepy vicinities of declined and healthy

trees in different orchard conditions and locations in Chiang Mai and Lam Phun

.. Areas in 1998,

Date Location Orchard conditions Declined tree Healthy tree
Jan. 14,1998 Ban Luk* Lowland 1 el
Jan. 15,1998 Ban Nam Bo Luang Upland 2 I
Jan, 16,1998 Ban Tha Tum Normal 5 1
Jan. 26, 1998 Ban Dong Rusi Normal 4 2
Jan. 26, 1998 Ban Huay Kan Normal bk !
Mar. 3, 1998 Ban Moung Nga Lowland 1 1
Mar. 5, 1998 Ban Mud Ka Upland 2 2
Mar. 10, 1998 Ban Pa Heaw Lowland 2 2
Mar. 24, 1998 Ban Pa Kha Lowland 5 2
May 14, 1998 Ban Luk* Lowiand 4 el
May 21, 1998 Mae Hae Upland 2 1

Total 29 15

* Soil samples were repeatedly collected in the same orchard,

** Mo sample taken.

msifudedediu Ifnsesdeniziu Wan13d13539

(soil auger) 191$AUIDUUTIIUNTINUVD
fudlefinilszunm 20 vudims 10 fothede
{ i L] Ié g L}
1 9 9nuA§ 29 10 aau Feeelddiotn
Q = o4 o as 1 :
voanndasdrlodn lde msifudediadn
L r
anafandiuthunan Tuiud 14 woumny
L4
2541 wimduihided wAwuanz e $10u 500
as 9/ éi = = =1
AfuIAN Mo siianazSine 1§ idou-
dovAagirludenlfiins Tno3inauves
a
ABLIHAIUOT MY (Combination of Cobb siev-

ing and Baermann’s funnel method)

#avpnITRIrsasuyilaléifnoures
FagRraindiedisdu 500 nfu naaaud
mmsidudiediimy lddeudsudagiy 9-10
¥ia Ao Rotylenchulus  reniformis,
Macroposthonia sp., Tvlenchorhynchus sp.,
Helicotlenchus sp., Pratylenchus sp., Xiphinema
sp., Trichodorus sp., Hoplolaimus sp.,

Meloidagyne sp. Wog Scutellonema sp.
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TRiAouduriiafiwmayniuiiiimsdsae  Tylenchorhynchus sp. 1g Helicotylenchus sp.
Walududunsssnazduauysal  Ae  (MWUN 14 UAZMINN 2)

Rotylenchulus reniformis, Macroposthonia sp.,

Table 2 Number of different nematode genera obtained from normal healthy and declined

trees in longan orchards in Chiang Mai and Lam Phun areas in 1998,

Nematode Decline tree v Healthy tree #
1. Rotylenchulus reniformis 21,808 2,994
2. Macroposthonia 5,108 2,574
8. Tylenchorhynchus 3,219 1,029
4. Helicotylenchus 2,128 208
5, Pratylenchus 271 28
6. Xiphinema 83 179
7. Trichedorus 43 17
8. Hoplolaimus 50 7
8. Meleidogyne 80 1
10. Scutellonema 9 0

i
Total number of nematodes obtained from 29 trees, each tree 500 gm of soil were taken.

¥, . :
Total number of nematodes obtained from 15 trees, each tree 500 gm of soil were taken.
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Figure 1 Larval stage of Rotylenchulus Figure 2 Adult female of Macroposthonia

reniformis nematode, sp. nematode,

Figure 3 Adult female of Tylenchorhynchus  Figure 4 Adult female of Helicotylenchus

sp. nematode. sp. nematode.
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UTunaaes 1dideudssis 4 wiadinan
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ABSTRACT

Four new taxa of the Order Boletales found from tropical Asia, such as Boletus
dimocarpicola Zang et Sinigul, Xerocomus bambusicola Zang, Xerocomus
davidicola Zang, Boletellus taiwanensis Zang et Chen, which are described and
illustrated. The 4ustroboletus dictyotus ( Boedijn) Comer as a new record 1o China.

Key words: Boletus, Xerocomus, Boletellus, Austroboletus, China, Thailand

TAXONOMY
1. Austroboletus dictyotus { Boedijn) Corner, Boletus in Malaysia P, 80 - 81. 1972;
---- Porphyrellus dictyofus Boedijn,Persoonia 1: 316. 1960.(Strobilomycetaceac)
(FBIERIAIFE) (Fig. 1: 10; 111: 3)
Specimens examined: Taiwan, Nantou County, Sha Lin Xi (B3, EHE),
under Pinus and Fagaceous forest. 23 XI 1987. J. M. Chen 2303.( in Herb-
arium of Taiwan Endemic Species Research Institute, and TNM, HKAS)
This species is common distributed in Singapore, Java, Thaland (Corner,
1972) and new te Taiwan, China,
. Boletellus taiwanensis Zang et S. M. Chen, sp. nov. (Fig. I: 6 -9 ; 111: 4 -5)
( Strobilomycetaceae ) (ZEMKITRS-THE)
Pileus 2 - 3 cm latus, convexus demum planocavus, siccus, brunneus, fuscus,
tomentosus, Centextus 0.6 0 1.2 cm crassus, flavus, immutabilis. Tubuli 0.4 -

(o]

0.8 mm longi, flavi, adnati, sinuato-adnati. Pori simplices minuti subroundi vel
angulares 18 - 20 per cm. Hymenium flavidum, Stipes 4 - 5 cm longus, 0.4 - 0.6
cm crassus, obclavatus, basim versus bulbosus, concolor saturatior, roseo-
pruinosus, apice flavo levi, haud reticulatus, siccus, apice flavus, basi rubro-
brunneus. Basidiosporae 15 - 18 X 5 - 5.5 um, ellipsoideae, olivaceo-brunneae,
tenuiter longitudinaliter striatae. Basidia 25 - 30 (35) X 5 - 10 um, clavata, 4 -
sporigera. Pleurocystidia 30 - 40 X 10 - 12 um, fusiformia. Cheilocystidia 40 -
60 X 8 - 10 um clavata. Tramae tubi parallcloneurae. Mycelio flavo,

Habitat. Under Pinus taiwanensis Hay.



Etymology: taiwanensis = Collected from Taiwan.

Pileus 2 - 3 c¢m broad, convex expanding to plane, surface dry, tomentose,
brown, fading brownish fawn. Flesh 0.6 - 1.2 cm thick, yellow or pale yellow,
unchanging on exposure. Tubes 0.4 - 0.8 mm long, yellow, broadly adnate,
subsinuate. Pores simple, small size to medium, angular, 18 - 20 per cm.
Hymenium yellow. Stipe 4 - 5 em long, 0.4- 0.6 cm thick, clavate, equal,
bulbous in base, yellow at the apex, reddish-brown downwards, exposing from
the yellow change to reddish brown, especially in base, Basidiospores 15- 18 X
5 - 5.5 um, ellipsoid, olivaceous brown, elongate mango-shaped, faintly
longitudinally striate with 3 - 6 striate on each face. Basidia 25-30 (35) X 5 -
10 um, clavate , 4 - spored. Pleurocystidia 30 - 40 X 10 - 12 um, fusiform.
Pleurocystidia 30 - 40 X 10 - 12 um, fusiform. Cheilocystidia 40 - 60 X 8§ - 10
um, clavate. Tube trama with parallel hyphae arranged. Mycelium yellowish,

Specimen examined: Taiwan, Nantou County (B3#t%%), Huisun Forestry
Nursery (EFZHIE), 700 m. alt. Undcer Pinus taiwanensis Hay. 6 X1 1998, J. M.
Chen 2301 ( Typus! In Taiwan endemic species research institute, Nantou).
Isotype in TNM. HKAS. '

The color of basidiccarp scems allied with Xerocomus chrysenteron { Fr.)
Quel., the latter is a common species in the Asia, usually under Quercus trees,
especially in temperate region. But the basidiospores of Boletellus raiwanensis

are said to be faintly longitudinally striate and only found it under Pinus

taiwanensis Hay.

3. Boletus dimocarpicola Zang et C. Sittigul, Sp.nov. (Fig.I: 1-5;H1:1-2)
( Boletaceae) (REARG-HFH)

Pileus 9 - 13 cm latus, convexus demum plano-convexus , siccus, brunncus,
fuscus vel olivaceous, griseus, purpuratus, tomentosus vel lacvigatus.Contextus
1 - 2.5 cm crassus, flavus, immutabilis. Tubuli 0.2 -0.5 (1.4) mm longi,
brevissimi, flavi, adpati, sub-decurrenti. Pori simplices minuti subrotundi vel
angulares.2 - 4 per mm. Hymenium flavidum. Stipes 6 - 8 em longus,3 -5 cm
crassus, obclavatus, basim versus bulbosus, siccus, fulve-brunncus,
puncticulosus. Basidiosporac 10.4 - 11.7 X 7.8 - 9.1 um, ovoideae, rotundeae,
Basidia 35 - 45 X 8 - 14 um, clavata, sterigmata 4, Pleurocystidia 60 - 73 X 8 -
12 um, fusiformia. Cheilocystidia 43 - 65 X 10 - 15 um, brevi-fusiformia.
Mycclio flavo. Tramae tubi parallconcurae. Hyphis fibulatis.

Habitat. In sylvis Dimocarpi longani.
Ctymology: dimocarpi = Dimocarpus longan Lour., cola = dweller, this

2



fungus exists only with Dimocarpus longun Lour.

Pileus 9 - 13 em broad, convex to plane convex, surface dry, tomentose to
smooth, brown, olive green, olive gray, and dark purple. Flesh 1 - 2.5 ¢m
thick, yellow or pale yellow, unchanging on exposure. Tubes 0.2 - 0.5 ( 1.4)
mm long, short, yellow, sub-roundish to angular. 2 - 4 pores per mm.
Hymenium yellow. Stipe 6 - 8 cm long, 3 -5 c¢m thick, sub-clavate, bulbous in
base, yellow-brown, dry, punctate. Basidiospores 10.4 - 11. 7X 7.8 - 9.1 um,
ovoid, roundish. Basidia 35 - 45 X 8 - 14 um, clavate, 4 - spored. Pleurocystidia
60 - 75 X 8 -~ 12 um, fusiform. Cheilocystidia 45 - 65 X 10 - 15 um, short
fusiform. Mycelium yellowish. Tube trama parallel arranged. With clamp
connection,

Specimen examined: Thailand, Chiang Mai, under Dimocarpus longan Lour.
7 VII 1998. C. Sittigul 1 ( HKAS 32706, Typus !); Ditto. 6 X 1998. C. Sittigul 2
( HKAS 32707)

This new taxon was described to be placed in Section Boletus, Subsection
Brevitubi { Zang, 1991, 1996). This fungus is distinguished by the short tubes,
which suggest a close relationship with Boletus tubulus Zang ¢t C. M. Chen,
but the basidiospores are roundish, 10-4 - 11 X 7.8 - 9.1 um, shorter than B.
tubulus (13-155X 5.5-6.5um ), the stipe often punctate, no reticulum, it is
differs with its related.

4. Xeracomus bambusicola Zang, Sp. nov. (Fig. 11: 1-5 )} ( Beletaceae ) (174
AT AFITE)

Pileus 2.5 - 3 cm latus, convexus demum planoconvexus, siccus, tomentosus,
rosecus, sshroscus. Contextus 0.4 - 0.6 cm crassus, flavus, immutabilis, Tubuli 2
- 3 mm longi, flavi, adnati, sub-decurrenti. Pori subrotundi vel angulares. 1 -
1.5 per mm. Hymenium flavidum, Stipes 4 - § em longus, 0.4 - 0.8 ecm crassus,
obclavatus, siccus, longitudinale canaliculatus, roseus, purpuratus. Basidio-
sporac 7.8 - 10.4 X 6 - 8 um, ovoidecae, rotundeae, ellipticac. Basidia 12-16 X
6.5 - 8 um, 4 - sporigera. Pleurocystidia 34 - 40 X 23 - 27 um, ventricosae.
Cheilocystidia 56 - 55 X 15 - 20 um, clavata. Mycelia albae. Tramae tubi

mixturatac. Mycelio albo.
Habitat: Under Davidia involucrata Baill. And Qiongzhuea tumidinesa Hsich

et Yi.
Etymology: bambusi = Bamboo ( Qinngzhuea tumidinosa Hsich et Yi), this

fungus associated with alpine bamboo.
Pileus 2.5 - 3 em broad, convex expanding to plane, surface dry, tomentose



when young, color pinkish to deep pinkish red. Context pale flavous, 4 - 6 mm
broad, yellowish - white , not changing when bruised. Hymenophore adnate,
usually narrowly so, or depressed around the stipe, subdecurrent, oftcn
becoming nearly free, yellow to golden yellow, Tubes 2 - 3 mm long, 1 - 1.5
pores in per mm. Stipes up to 4 - 5 cm long, 0.4 -0.8 ¢m thick, subclavate to
subequal or nearly so, punkish to purplish, usually somewhat longitudinaly
sulcate. Basidia 12- 16 (18) X 6.5- 8 um, 4 - spored. Basidiospores 7.8 - 10.4 X
6 - 8 um, ovoid, rotund, few elliptic. Pleurocystidia 34 - 40 X 23 - 27 um,
ventricose. Cheilocystidia 50 - 55 X 15 - 20 um, clavate, Mycelium whitish.
Tube trama mingled with byphae.

Specimens examined: Yunnan, Yongshan County, Xi Sha Village, He Ba
Chang GkESFELHHIFIIER), 1800 - 2000 m. alt. 21 IX 1998. Zang 12429
( HKAS 32747 Type ! )

This species is best recognized by the roundish basidiospores and associated
with the Babmboo partner { Qiongzhiuea tumidinosa Hsieh et Yi). The color of
basidiocarps almost similar to Xerocomus puniceus ( Chiu) Tai ( Chiu, 1948,
Tai 1979 ), but the specific character separating it from the roundish

basidiospores.
5. Xerocomus davidicela Zang, Sp. nov. (Fig. 1l: 6 -9) ( Boletiaccae)

G 4T E)

Pilcus 5 - 7 cm latus, planus, siccus, tomentosus, convexus demum plano-
compressus, brunnco-griseus, cinerascus, ochraceus. Contexus 1 -1.5 ¢m crassus,
albo-flavus, immutabilis. Tubuli 5 - 8 mm longi, flavi, sinnuate-adnati, sub-
decurrenti. Pori rotundi vel longo-angulares. 7 porac per cm. Stipes 7- 9 cm longus,
1 - 1.5 cm crassus, obcelavatus, reticulatus, flavidus. Basidia 15-25X 10-12 um. 2
-4 sporigera. Basidiosporae 11.5 - 13 X 6.5 - 7.1 um cllipsoidcae, leves, hyalino-
flavescens. Pleurocystidia et Cheilocystidia 80 - 106 X 10 - 15 um, venftricosae,
rostratae. Mycelio albo. Tramac tubi parallcloncurac.

Habitat: under Davidia involucrata Baill.
Etymolegy: davidi = the genus Davidia, cola = dweller, exists only associated
with Davidia involucrata Baill.

Pilcus § - 7 em broad, boradly convex becoming irregularly plane, surface dry,
tomentose, often sucde-like, margin mostly entire, rimose in age, color brown-gray,
ochre-brown, ochre-gray, ofien with vinaceous tints at margin. Context pallid to
stight milk yellowish, thick, soft, unchanging. Tubes 5 - 8 mm deep, 7 - 8 pores per
cm, sub-decurrent, yelow, pores unchanging when bruised on young sporocarps.
Stipes 7 -9 cm long, 1 - 1.5 cm thick, clavate, tapering downward, surface striate at

A}-



the apex, widely feticulate af the middie, color with the yellow ground showing
butween the innate whitish reticulate. Basidiospores 115 - 13 X 6.5 - 7.2 um,
cllipsoid, smooth, incquilateral with a suprahilar depression in profile, hyaline to
pale ycllow. Basidia 15 — 25 X 10 - 12 um, broadly clavatc, thin walled, 2 - 4-
spored. Pleurocystidia and Cheilocystidia 80 — 106 X 10 — 15 um, fuscid-ventricose
with elongate necks and rounded to sub-acute apices. Mycelium whitish. Tube

trama with paralle hyphae arranged.
Specimens examined: Under Davidia involucrata Baill,, 1888 m. alt Yunnan:

He Ba Chang (7@ H13%), Xi Sha Villag (ZE%E ), Yong Sheng County (GKE8E), 21 IX
1998, Zang 12928 ( HKAS 32749 Type !)

This taxon is distinguished by the pleurocystia and cheilocystidia with longer
fusoid — ventricosc and elongate neck, this is a diagnostic character for this species.
A similar species Xerocomus graiseus ( Frost) Singer, usually associated with
Quercus, but X, davidicola has been found in Yunnan only in one stand of Davidia
involucrata Baill., the tree is the only specics of the genus Davidia as well as a relict
of the Tertiary paleotropica, and an endemic species distributed in Guizhou, Hubei
and Yunnan.
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Fig. 1. Boletus dimocarpicola Zang e1 C. Sittigul 1. Basidiocarps; 2. Sterile hymenium showing
pleurocystidia, cheilocystidia and tubetrama; 3. Basidiospores and basidia; 4. Pleurocystidia; 5.
Cheilocystidia. Boletellus taiwanensis Zang et S. M. Chen 6. Sterile hymenium showing

pleurocystidia, cheilocystidia and tubetrama; 7. Pleurocystidia; 8. Cheliocystidia; 9, Basidia and

hasidiospores. Austroboletus dictyotus ( Boedijn) Corner 10. Basidiospores




Fig. II. Xerocomus bambusicola Zang 1. Basidiocarps; 2. Sterile hymeniun

showing pleurocystidia, cheilocystidia, basidia and tubetrama; 3. Pleurocystidia; 4.

Cheilocystidia; 5. Basidia and basidiospores.
Xerocomus davidicola Zang 6. Basidiocarps; 7. Sterile hymenium
showing pleurocystidia, basidia and tubetrama 8. Pleurocystidia; 9. Basidia and basidiospores.
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Fig. 111: Roletus dimoxarpicola Zang el C. Sittigul 1 - 2. Basidiocarps growing under
planted Dimocarpus longan Lour. Ausiroboletus dictyotus ( Boedijn) Corner, 3. SEM of
basidiospores. Bar = 3.33 wm. 5. Basidiocarp. BRoletel/lus tarmanensis Zang et §. M. Chen

4, SEM of basidiospores. Bar = 2.5 um. 6. Basidiocarps under Pinus rarwanensis Hay.
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Figure 2 Longan tree with declined symptoms.
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Figure 3 Comparison of fruit weight in gram per bunch of normal and decline longan Daw cultivar
obtained from Muang Nga (normal), Ban Luk (decline), Ban Tha Tum (1) (decline) and
Ban Tha Tum (2) (decline). The weight of fruit per inflorescence of the later three orchards
significantly lower (p=0.01} than the first orchard.

Figure 4 Adventitious rool of declined tree in lowland orchard was previously submerged in the
water. Later it became rot and dark necrotic symptom  (black in color).



US e BN BN IR U AT IERTY

[ Beforn lreated O Before treated

K After treated = 15 B Afer treated
ES E
.:3 s § 10

3
3 ¥
z 2 : Y
E o1
Y 4 o .
1 T T4
i T%’rulmaz? T4 frealamenl
(A) (8)

Figure 5 Mean ieaf width (A) and length (B} in centimeters obtained from declined iongan trees
at Ban Luk, Lam Phun treated with various treatments ; T1 (M+F+T), T2(M+Fer+T),
T3(M+Fer+F+T) and T4{untreated check). (M=manure, F= fishy, Fer=fertilizer, T=trace

element).
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3. aamsnuud wiavalinne
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Talawysal wafivunsidn uasiisou 2-3 uasiadelasiads IanZsufsuiutansnund
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Table 1 Comparisons of fruit per inficrescence of longan observed from normal and mite damaged
at Pha Kha and Ban Hong.

Location No. of bunch No. of fruit per bunch Student’s ¢
observed
Mite damage SE Normal & SE
Pha Kha 100 3304042 22.39%1.12 15.99%%
Ban Hong (1) 132 1.6410.21 21.8911.35 16.96**
Ban Hong (2) 836 2.0930.09 16.1311.01 31.3]%

** Indicated significant difference between fruit set sample ap= 0.01 according to student” siTest
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Figure 7 Leaf curl or witches' broom symptom Fligure 8 Witches' broom appearance on
longan flower compare with the healthy

on young apical ieaves of Daw
one {right).

cultivar caused by eriophyid mite.

Figure % Adult of longan mite (Aceria dimocarpi Kuang).

- Sy —- .
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Leaf curl shoot (%) T1 = amitraz
so-‘ T2 = amitraz + bagging
607 T3 = propargite
401 - T4 = propargite + bagging
201 - T5 = check
0 . u T6 = covered with bag
12 1q T 76 ‘ I = First check on November 20, 1997

Il = Second check on November 11, 1997

Figuer 10 Percent of leaf curl shoots of iongan, Beaw Keaw cultivar, caused by eriophyid mite
(Aceria dimocarpi). Tested trees were sprayed two times with different kinds of acaricides
together with bagging and without bagging. Results were recorded one month after the
second application of acaricide.

Leaf curl shool (%) T1 = amitraz
100 T2 = amitraz + bagging
ao] o T3 = propargite
801 —— T4 = propargite + bagaing
:: T5 = check
oA " T6 = covered with bag

12 3, t = First check on November 20, 1997

LER ]
{l = Second check on November 11, 1997

Figure 11 Percent of leaf curl shoots of longan, Daw cultivar, caused by eriophyid mite (Aceria
dimocarpl), Tested trees were sprayed two times with different kinds of acaricides
together with bagging and without bagging. Results were recorded one month afler
second application of acaricide.
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Table 2 Effect of herbicide applications inside longan orchards on fruit set of Daw cullivar at

Ban Hong, Lam Phun.

No. of fruit set per bunch’ Student’ s ¢
Location Abnermal t SE Normal £ SE
Ban Hong (1) 12.80 +0.94 21.89+1.24 5.77%
Ban Hong (2) 5381+ 0.53 16.13%1.01] 10.36%*

** Indicated significant difference between fruit set sample at p= 0.01

® Mean + SE obtained from 10 longan trees, each iree randomly measured 10 bunches.
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Figure 12 (A). Leaf curl downward as affected by 100
times diluted 2,4-D herbicide. The herbicide K-up
was applied directly to the soil in tested pot. /100

(B). Leat sizes became narrow and longer
than normal after received 100 times diluted glyphesate herbicide (feft), and compared

with normal leaf (right).

Figure 13 Longan sudden death symptoms  Figure 14 Cluster of bolete mushroom
showing leaf chlorosis (left) basidiocarps grown from the ground

and young dead iree (right). inside longan canopy. |

Figure 15 Mushroom rhizomorph cover on langan root (A) and longitudinal section of root shows
number of mealybugs feeding on it (B).
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Table 2. Leaf widths of longan observed from norma! and declined trees at

six different locations

Location Leaf width of Leaf width of Calculated
normal tree{cm)  declined tree {cm)  Student’s t

MNong Feak 4.66 137 hid

Ban Luk 5.06 3.37 e

Ban San Hua Wua 4.83 344 L.

Ban Wang Phang 4.93 3.59 b

Ban Nan; Bo Luang 4,98 3.01 *

Ban Ton Chook  No sample observed 3.36 —

** [ndicate significant difference between the width of leaf samples
obtzined from each location from normal and declined trees at p=0.0)
Talbe 3. Leaf length of longan observedd from nonnal and declined trees

at six different Jocations

Location Leaf width of Leaf width of Calculated
normal tree{cm)}  declined tree (cm)  Student’s t

Nong Feak 15.20 10.50 bl

Ban Luk 16.35 10.77 b

Ban San Hua Wua 15.95 10.99 i

Ban Wang Phang 16.30 11.41 g

Ban Nam Bo Luang 16.24 9.85 b

Ban Ton Chook Mo sample observed 10.69 —

** Indicate significant difference between the width of leaf samples

obtained from each location from norma! and declined tree at p=0.01
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35.

47

48.

49.

carbaryl on fruit set and fruit characteristics in two apple cultivars
Hidroxi-MCPA and ethephon can improve the production of “sweet
round” pepino grown in an autumn-winter growing cycle.

. GA sprays delay and reduce physiological fruit drop in ponkan

mandarin (Citrus reticulata Blanco),

. CPPU induced alteracions in source-sink relationships in Actinidia

deliciosa.

. Effects of fungicides, gibberellic acid and plant stimulant on sprouting

and fruit set of “Pera™ (Citrus sinnensis |, Osbeck) orange tree,
Increase in yicld potential in sour cherry by bioregulators.

. Hormonal control of fruit ripening in climateric fruits.
. Ripening of citrus and other non-climateric fruits: a role for ethylene?
. The ripening and storage quality of nectarine fruits in response to

preharvest application of gibberellic acid.

. CPPU and GA, cffects on pre- and post-harvest qua.my of seediess

and seeded grapes.

. The effects of Ethrel on the ripening and harvesting of olive.
. Effect of promalin on fruit shape and quality of starking Delicious

apple cultivar.

Effects of GA, dosis associated with organosilicone on sweet oranges
in brazil.

Polyamine biosynthesis in flavedo of ‘Fortune’ mandarins as influenced
by temperature of postharvest hot water dips.

Magnetic resonance imaging; a non-destructive approach 1o ripening

state in fruits.
Polymines evolution during posi-harvest of “Fortune™ mandarins at

two different ripening states.

. Physical-chemnical and physiological changes during the ripening of

paraguayo (Prunus persica, L.).

. Synthetic auxins cvaluation in fruit size and yield in “Lisbon” type

{emon.

. Synthetic auxins evaluation in fruit size and yield in “Ellendale” tangor.
. Increasing fruit size in persimmon cv. Xichu by plant bioregulators

and girdling.

. Optimization of CPPU (cytokinin} treatment on Actinidia deliciosa.
. The role of ethylene and auxin in abscission.

. Chemical thinning of deciduous fruit trees.

. Thinning effects on citrus yield and fruit size.

. A working mode) of apple thinning.
. Thinning response of Elstar apple to the flower thinner ammonium

thiosulfate (ATS).

. Biochemical changes mae\rclopmg peach fruits a.ﬁcr chemical thinner

application.

. Post-bloom thinning with cylex 6-benzyladenine.
. Fruitlet age and inflorescence characteristics affect the thinning and

the increase in fruitlet growth rate induced by auxin applications in
citrus,

. Benzyladenine for treating trees of hard-to-thin apple coltivars.
. Thinning apples and pears in a nordic climale. 111 The effect of NAA,

cthephon and lime sulfur on fruit set, yield and return bloom of three
apple cultivars.
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