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Species, Population Density and Biology of Mites
Associated with Cotton in Thailand
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ABSTRACT

Species, population density and biology of mites associated with cotton grown in
Thailand were carried out during October 1988-November 2001. Mite specimens were
coliected from the infested cotton leaves grown in different parts of 13 provinces of Thailand.
They were then mounted on the slides and identified. Results from the investigation of mite
specimens revealed the occurrences of 25 species of mites associated with cotton. Among
which 10 of them were regarded as pests, the rests were regarded as predators. Tetranychus
kanzawai Kishida is the most important pest and wide spread on cotton. Amblyseius asiaticus
Evans and A. fongispinosus (Evans} are the most abundant and important species of
predatory mites found in cotton fields. Results from the biological study of T. kanzawai, the
most important mite pest of cotton, revealed the completion of development from eggs to
aduits of the male and female mites as 8.47 + 0.72 and 8.14 + 0.38 days respectively. Each
mated female could lay at the average of 13.44 + 7.34 eggs throughout her adult life. The
unmated female produced only male progenies while the mated female produced both male
and female progenies at the ratio of 1 : 7

Studies were also carried on the species and population density of mites on Srisamrong
60 cotton variety throughout the growing season of 20001 at Nakhon Sawan Field Crops
Research Center. The results indicated high density of Polyphagotarsonemus fatus (Banks)
throughout the growing season but the highest population was observed in October related
to the density of predatory mites, A. asiaticus. The research was then conducted on the
feeding ability of this predatory mite on their coexisting prey, P. latus. The results showed

that A. asiaticus could prey on P. latus at the average of 9.33 + 3.52 adults/day.

Key words : mite, biology, cotton

il mjmm‘iﬁ‘u‘l‘mazumgu nasfiguesiaving nsdmmanuas 19dns nymwy 10900
Mite and Spider Research Group, Entomology and Zoology Division, Department of Agriculture, Chatuchak,
Bangkok 10900

2t euiiieiiglivasmssd aorlddufinls nadmsinuas snth weteassd 66190
Nakhon Sawan Field Crops Research Center, Field Crops research Institute, Department of Agriculiure, Tak Fa,

Nakhon Sawan 66190

Thai Agricultural Research Journal Vol, 20 No, 3 September - December 2002 187



UNAnEa

lddnwadle Usanm wasdinees
Tsuuthe szwiagaaw 2541 - woeRnmon
2544 lapdrTiauazifiusiusindaadgls
mn%lwlmmaiaﬂgﬂ 13 F9wda (Ravnan
fnsansnemnisynsiTmliuiss fidns
uwan1sansInylsuuine san 25 afia
ulsdagihe 10 wia 8n 15 2iia wlsdavi
lsfingihofimdgfigede launsyudusian
(Tetranychus kanzawai Kishida) Wuszu1e
maoiholuiuinassomda sesanunds
Tsam Polyphagotarsonemus latus (Banks)
ﬁmmﬁ]wuna%ﬁamnhéau goulsaavn
fiwuuan uazsazliunumlunsaiuga
ledagthefia  Amblyseius asiaticus Evans
Wiz A. fongispinosus (Evans) NTAN B
Tinmueslsdagihe 7. kanzawai wuin
magmaadyiuladvenlh-duduts
Tamaluwaan 8.47 + 0.72 u drvwwenily
Idiaan 8.14 + 0.38 T drdauiimsaanay
3 a%s zwmﬁyﬁiﬁ%’unwsmamﬁ’uﬁ’nﬂﬁaaﬁﬂ
13.44 + 7.34 a3 I@m@nﬁnﬁm:ﬁé’mﬂmu
weie] s owendle = 1.7 douwendoflaldums
mam&"ufwﬂﬂﬁmﬁu 31.50 + 13.54 Waq
I@U@ﬂﬁgﬁmﬁumﬂgﬁ%wm n13ANENTHe
uazaNndsdrusaddszonslsuniie
wufeidlss 60 aneanguan U 2544 i
gudITpfe liunsassd wud P fatus (du
Tsdagihefisnday uasnuInniigaluulas Ty
azwmﬁuﬂ%mmgﬁgﬂlmﬁau@mﬂuaa@ﬂé’aa
fudszmnsvaslseavin A asiaticus Ham3
Fnmanumuninvaslsdvnaiiadiluns
ﬁﬂiﬁ@]gﬂ’lﬁ P. latus WU A. asiaticus fiu

188

ANANIBRY P. Jatus 10 9.33 + 3.52 dan

anan : 13 T8nenihe

] o

A

o (=% Qe o Qe A Qs
lriadudngidngvesihafidnaswy
° =t \ P
‘a‘:m@z,aaxmm’nmmmmmﬂwnﬂaﬁn‘la"lu
di’ ::.{ di' a r
waaNuf asmuasaunazateag g
A‘ o Q- Qs
zaaamﬂmmm@mmvl,mmua}:ﬂ%m’mgmrsa
= o & & 4 a
wRzWULAR AU a R TININTY asanifagiin
- o ad o, t L3
Insasiaflgfialnd g danldlunns
[ Qe ar d = L
maauuadazihy Smausiaduduany
] g £ 1 A 1 £ ar
dadaynTInd ﬁ&ﬂﬁlﬁ”’l‘ssﬂdmmmﬂuﬁmg
nligazianuardgundn naeodudas
AAISLENTEIINAZIVAINEY IWTIZDTTELNG
NIRRT wasvininensndasany
laasudeaslifaaua
Tudiiled walduwunMII=uIa7e9 s
fhendgnidsaindes usznszdanizaiy
g 4 o ' s
awanfilgniholuunassneg  ldunin
AUNTENISHL M TUNETMURIDININ DDT
yRzAsAunIIFuaT ALYl s ANl
hiauuasdnzihe Jawunisszuiavesls
. Y .
BUWTUUTILBUATIVU Hassan (1959) Wun
mMILEaT dieldrin, agrocide, toxaphene Wag
DDT + lindane ‘l,un'riﬁ'lé'@ﬁ'mgﬁﬂsj ¥ lw
1 =l = a: J
Uszanivad sl lstheddSunonfAnenin
{1, A 0 L7
Donal (1952) ‘lﬂ?mmﬁamm@gﬂmlw
o & an 2
UszrnslsiRuuntuwnrenaanisld DDT
: o e a ~
wudn lsfdudaans DDT azdiwgfinTs
‘L&iﬂ%iﬁ\‘l g udvzefan b lluagremia
{ a A )
anaaa1 wazaansaataudelluneneg
o F T 5 ¢§ 1
1diduszuzmalnag datuiasedn DDT
uanmﬂmnﬁué’umﬁU@iaﬁmgﬁﬁumﬁﬂnaﬂ's

MIANFIINRNEAT TN 20 atiuil 3 Ausneu - futnay 2545



ud gelunzduldifansirunaneslsld
ap9TIaI5I878

Tugwigawin1 Seney (1984) wuin
'lumwnﬁ'ﬂgﬁﬁ'@ﬁmm:@@ﬁmwluﬂwﬂ
Fsnu ‘1‘:’«3’@1Lﬂuﬁ’mgﬁiwwﬁmmmﬁsma
LLﬁéﬂwmﬂﬁq@ Lﬁaamﬂ%mmmmmﬂﬁuf
ldmadmnn dmnuounsziwesuasnuan
Ayt ﬁ'ﬂ%:Lﬁ@:i‘TuluﬁNﬁmyn@ﬂgﬂ 9
ldrmldiAaanudormodenanianinin
FIUMTYN AU INA HE DU IRV
inansznudsrandaisainian lefaging
finuluundadgnnisniaas Tuanvassniy
aim # 5aila A Tetranychus turkestani
Ugarov and Nikolski, T. urficae Koch, T.
pacificus McGregor, T. cinnabarinus
(Boisduval) Wae T. desertorum Banks ‘Y{ﬂ
5 whad "l‘nmsguamama‘% (T. turkestani)
Lﬂué'@qﬁwmzmﬂ vinautRa v sunihg
mnﬁq@ I@Eswmzifméx&l,wiﬂwﬁuﬂgnmi
seineanaguussainliheluias ldfaswe
uazene e

luaasiasiie ‘lﬁmﬂuﬁ@lgﬁﬁmm
FIAQUIN TARINIIINRUOULIEFNB Y
[Helicoverpa armigera (Hubner)] Was
WHARYNAANBAVAIENY [Helicoverpa
punctigera (Wallengren)] lapispauny
wulsdazirolusemands sau 4 wde
%ﬁﬂﬁﬁﬁﬁ@LLa:wuuﬂﬂﬁq@ﬁa Tetranychus
urticae Koch @udn 3 afla fa T, Judeni
Zacher, T, lambi Pritchard and Baker LWaz
Petrobia latens Miller SNWUNSI=ZLUIAVD

L 2, L Czd ;:f [
lsaendimsldaraiuaasfiignivians

Thai Agricultural Research Journat Val. 20 No. 3 September - December 2002

1419 1w ;aITwan IWinTandsaATEy
wazaasunluamun AlFlunsisanuen
mezauaﬁhml,a:ﬁmgﬁﬂmﬁw] dlesnnens
manitain WuduaTpaadaIsTInTa ue
fiuadansiaadngihoias (Pyke and
Brown, 1996)

dwmiulutsznelng d3lafddladin
%ﬁ'mﬁmﬁ'uvl::ﬁ'@agﬁwatma‘%&% yinlwenn
‘ﬁlﬂ3%Uﬁ%ﬁ8%ﬁ§%ﬁﬂﬂhaﬂﬁ’]iﬂ’lda’mﬂ’li
Warhunlsznoum ity iianiumwima
lumsilosiunde 9levimsdnuanwos
naynsuIsILas i inaves lidagine
figdan Mamanuuddsiwluliun
ﬁ‘iz’mnwaa‘lmuﬂwmaa@qgajgn land
‘T@]qﬂizmﬁlﬁamﬂmﬁ@maﬁvl,sﬁ’mg%ihz} WAz
lidaysrmumd uazdnwmzyaeynInism
aaslsudazriia SnEmMeAITYNaNDAIY
juusivadbifazfesiiadieg wauws
vl lIMaTiH Uaza9eIEe AnaaaL
anuwlsUsasSnaszmnsislundas
e sauenuduiuiyeslsdavnnuls
ﬁ'@géﬁwﬁwm;ji'mﬁ’u‘luﬁimmﬁ

I3 o a8
qﬂn‘smuamﬁms

1. NSANEIERA  (AnBaLENIg
auwnyadsw) 24 lsunihy

1.1 Aurusnluhe fusaednsme
ansRaYnfsuilasananmsvinaguas
15 1nundsdgniheludaniacd 9 1
nnmeaveddlsznalng landaswasdnls
PUWIANTIS X U172 X §9 = 17 X 24 x 8.5
ay. dnssswansanilgluioutlunsziin

189



vudadtavnduandienlfiins wiaw
ﬁ'uﬁﬂ‘?}atﬂ'l,ﬁu Tuf a0 1wl uRsANMTA
mmwaﬂuﬁlwﬁgnvlsﬁwmﬂ
1.2 hlufafifolduiasiann
2d14ls nmuldndasganssalludes
YJfns immanviealasuualas  lag
1 Hover's solution Ws mounting medium
miﬂa‘laﬁﬁwauclu@fﬁqmwnﬁ 407 U
Uszanm 1 gdand wazihueilnueudas
WAL
1.3 sheedrslsfwaruuglad
AN AnwaznaynsIT gl
compound microscope #33991uuN%H
NaMw ugeansuzaagfldlunssuun

THe LAsINNN key

2. msdnudaingzaslsdngiie
L7 ] = = =y as
”lﬂmmsﬂnmm'mmmaﬂsmgﬁhﬂ
s d o a4 & . o
slafidaungafa T. kanzawai luras
o e ] =Y o :?
Ujiansigmnndl 28 + 2°a anadu
JUWNT 57 + 3%
ol s a4 o
2.1 mae3suanwssmsuldiasly -
Uanfowutaisalss 60 99uIu 3 10729
Ay 3 du  lapiveusriareninsdwiasing
15210 50 sl Ehmmuﬂﬁils:mm 2 \6an
A a @ v =
Asuaaluluszosiwaaau ldduarnng
Pasls
2.2 nmnauafutSumls T,
. = o Al 2
kanzawai - L@m‘lur?ihﬂmnmmﬂgmea%u"l’s
s a =
MaFmanalumananadin Jatunnay
L7 ¥ o = "6’ £] Q4 1 G A Qs
droududdguin Miwislsdagihe T

kanzawai ﬁLﬁumﬂLLﬂaaiJg]m"yaamwsm

190

saunluteluone esudfonludonld
wodlmn 9 4 - 5 T dielsdagioume
v oA a o & e iy
wuiAuUSalduinwe Sahauonido
ol g A \
[HafnwdwInTea 1y
2.3 MIANWITWINTVRILT ¢ HW1@n

= W Al oA A a
wadtwalsuaals 7. kanzawai LAY

@ A fea = o e
Twiesdjians susndasuwlufhofen
& v o A
I UILHURIARSNDUNG 2.54 X 2.54 9. M9

[ o = qol 4 1 o

vnudus A lwawd udu luaz 40 @
F1947% 5 wHnly AeliUszunm 6 $2lu9 1we
#5791 mnﬁfulﬁ'@;ﬁ'wﬁ HEILANT LW
2N INNUAKIY 2atwAnIIwIwla a1

@ e = ' f
waziufig iwedensldamagmsinuasld
nn 9 6 Tala Auifnlidnldyiwaedden
gan W lduonassuulufanaauiemn
naudisuawinnarswaidushgudna
1.5 w3, uruluaz 1 @ fanansiedgéiula
uaziudin 4 afsananumn 9 4 Tlu

=3 @ ]

& s o a e @
ATl ndude Twinawinlafandude
Ve iy 9T besun1IREY wa il lasunis
mﬁmﬂnﬁ'}g&:’ma"lﬁlmwiazi’u LRZIIWIW Ll
ﬁ'mmﬁmmﬁmwia:ﬁ'mﬂé’ma@%msﬁﬂ
éf@}ﬁhumaaLWﬁgLLa:meﬁﬂ‘lu%”agﬂﬁtﬁ@

1 ﬁ‘l Lo t Rl
o bsf lasunnsusy ezl lasunisuay

Lmza’lqmmﬁuﬁui’ﬂ

3. nMsAnvridauazanaudsdsin
Twosdszznsisunihanasaganiadan
3.1 gufinluthonn 9 4 &lad an
wiasdanihovugaisnlee 60 AuAuilag
0.5 14 luﬁuﬁ%ﬂﬁﬁéummﬁﬁﬁgﬂ;.m'

ooy lddszanm 30 34 auliuafafums

ManFATmnneme U0 20 afu® 3 fuenew - fuanen 2545



WiuRmuandany 17 a5 lasudazats
ﬁﬁi”lmu‘luﬁlwﬁq&mﬁu%i{

3.1.1 fheey 30-60 1 guiivludan
Auaz 11U 379793 8 dWLaD 1U3n 40 unV/
il (32 320 lumdas)

3.1.2 EJ’IEJB’WE“E(;?\‘ILLG]' 60 % - L85eFu
mﬂﬁmﬁmmawﬁﬂq’(mﬁuﬁmz 3 lu
(upaalunansuazlusng) S1uu 3 dwuaa
1% 40 wnyudas(rwluihadifiy 360
lu/utlas)

3.1.3 rlutheflifuanudasudszas
mm’mm‘liﬁ’@tgﬁwLLa:VLSé'n%"z muld
NRa4Y stereo microscope LANYIAT FIUE A
@519 UUNTRAA wazuUNNTIUIBLTNEARS
wiiafiny

3.1.4 foaglddszunm 40 Tu
MINMITAUTITNINRY etofenprox (Trebon
5% EC) 8a571 80 /W1 20 5AT 1 Avs

LNBNARLNR L HaULAZLNREINAWHY

4. NMINAFDUAMNEINIIALBNT
Aulsdagihovaslsdviaiase 9

vmsdnunluiesfiamsfigaunad
28 + 2°% ANNTBFUNNE 57 + 3% lap
inlsdarn 2 Tiiefin A asiaficus uas A
longispinosus U18aaNHWNT 24 {TL'JIN WR7
Userlifiumds Sudulsdagihosiiadngg
it

4.1 NagauaNEUITYedlTdIm
A. asiaticus lunsiulsann P. jatus lay
ﬂaiaﬂ‘ié’fﬂfﬂﬁ'ﬁﬁw'\aﬁ@tgﬂw lusam
1: 30 (mIneaas 4 91 15lsdmn 12 69)

4.2 NAFBUANNFINNTAVS|THIYN
A. asiaticus lumstumidauszezd 2-3 w04
lrunayn T. kanzawai Tasdganlsaam -
Taunsygn ludam 1 : 30 pimsmases 2 T
1#lsdamn 10 &)

4.3 NeROUAMNEINNTOa 56T
A. longispinosus Wmsindasaussesfi 2-3
284 15UAYN T, kanzawai Tapuaoslsmam
:launayn e 1@ 30 mnaaes 4
a1 151569 14 ¢9)

4.4 nagouaNuETaYedlIFIm
A. longispinosus lun13fiudlGuinued
lwsany T, kanzawai Taslganlsdam -
Tsuasya ludam 1 : 30 (imsnanss 1 7

Ifls6mn 4 o)

= 2
ARNIIVIAADINASIVTIITN

1. MsANBITRO (RNBWENII
aunsuisw) zaslsunie

wulsuuthe 599 6 29d  (Family) 25
7fia (species) nnuld 2 auaU  (Order)
7o Acariformes Uag Parasitiformes uae 2
uALUtay (Suborder) Aa Actinedid uas
Gamasida 'Lmhmmiﬂu‘liﬁmgﬁwmu
3 296 10 Tl fa 296 Tetranychidae 7
i@ 196 Tenuipalpidae 2 Tila Waz9d
Tarsonemidae 1 Tha AwRedn 15 Thia
Tswlseavin %ﬁ@ﬂg}i‘lmdﬁ Phytoseiidae 11
%7i@ 196 Cunaxidae 2 wiia 29¢ Stigmaeidae
ez Ascidae Bnatnemz 1 oila @duaas

swdal3lu Table 1

Thai Agricultural Research Journal Vol. 20 No. 3 September - December 2002 191



Table 1. Mites found on cotton collected from different locations of Thailand

Scientific name of mites Host plant

Cotton pests
Eutetranychus africanus (Tucker) Cotton,durian,citrus,grape,papaya,roses

Eoteifranychus suvipakitti Ehara and Wongsiri Cotton

Oligonychus biharensis {Hirst)
Tetranychus fijiensis Hirst
Tetranychus fruncatus Ehara
Tetranychus kanzawai Kishida
Tetranychus piercei McGregor
Brevipalpus phoenicis (Geijskes)
Brevipalpus californicus (Banks)

Polyphagotarsonemus latus (Banks)

Predatory mites

Amblyseius asiaticus Evans

Amblyseius cinctus Corpuz and Rimando
Amblyseius longispinosus (Evans)
Amblyseius nicholsi Ehara and Lee
Amblyseius syzygii Gupta

Amblyseius peftatus Van der Merwe
Amblyseijus paraaerialis Muma

Amblyseius heveae (Oudemans)

Amblyseius multidentatus Swirski and Shechter

Amblyseius newsammi {Evans)

Amblyseius sp.

Cotion,roses,cassva,custard apple
Cotton,pummelo,coconut,pear

Cotton, ground nut, okra, sweet potato
Cotton, papaya, grape, corn, egg plant
Cotton, mung hean, soy bean, roses
Cotton, mango, fangerine, passion fruits
Cotton, jujube, papaya, cassava

Cofton, chilli, tea, potato, citrus, mulberry

Cotton, passion fruits, litchi

Cotton, durian, pummelo, yard long bean
Cotton, roses, jujube, cassava, mulberry
Cotton, jujube, passion fruit, cassava
Cotton, bamboo, cashew nut, durian
Cotton, custard apple

Cotton, hamboo, pummelo, durian
Cotton

Cotton, egg plant

Coftton, cashew nut

Cotton

Family Stigmaeidae (Agistemus sp.) Cotton
Family Cunaxidae : Subfam. Cunaxiinae (Cunaxa sp.) Cotton
: Subfam. Scirulinae (unideniified) Cotton

Family Ascidae (unidentified) Cotton, passion fruits
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Key to Families, Genera and Species of Mites
Associated with Cotton in Thailand

1. With conspicuous lateroventral hysterosomal stigmata ; sensiila absent ; coxae free,
dIStNCE. ..o Order Parasitiformes
With or without sclerotized plates or shields; palpus with tined apoteles; stigmata located
between coxae Il and [ll or coxae lll and IV ......... Suborder Gamasida................. (14)
- Without conspicuous lateroventral hysterosomal stigmata; sensilla present or absent:
coxae often fused into ventral body wall..........ccocoveeceieiiieii Order Acariformes
Stigmata present and opening either between the bases of chelicerae or on the anterior
shoulders of the propodosoma; chelicerae styletiform or hook-like...............oooviieeeei,
.................................................................. Suborder Actinedida..................... (2)

2. Gnathosoma inconspicuous with small palps which lie firmly pressed against the side of
the gnathosoma; chelicerae small and stylet-shaped; with 4 pairs of legs of which the
4th pair on the female have long, whip-like distal hairs; empodium a membranous argan
which is firmly attached to the claws.................ccoovviecceeeinee Family Tarsonemidae
Legs Il to IV of female without claws; 4 pairs of ventral metapodosomal hairs present:
tibia and tarsus IV of male joined to form a tibiotarsal segment; the latter structure
supplied with a round, button-shaped claw.........Polyphagotarsonemus latus (Figure 1)

- Gnathosoma conspicuous with well-developed palps ; chelicerae large; empodium free

and may be pad-like or hOOKEG......cocoviiiiii e (3)
3. With a distinct palpal claw or thumb-Claw ProGESS.........uueeeeeeeeeee oo {4)
- Without a palpal thumb-Claw Process ..........cooieeeeieioe oo (11)

4. Chelicerae fused and whip-like and arising from eversible stylophore; suture between
propodosoma and hysterosoma absent............cooeeiiiiiiiiiiiinii, Family Tetranychidae
Empodium without tenent hairs or empodium may be absent; female with 1 or 2 pairs of
anal setae and male with 3 or 4 pairs of genito-anal setae............covveeieeeeireeeeeeeeee
.............................................................. Subfamily Tetranychinae ....................(5)
- Chelicerae not whip-like and not arising from eversible stylophore; suture between
propodosoma and hysterosoma usually present...........ccccccovvvvinnnnn. Family Stigmaeidae
Intercalary plates present as a pair of small sclerites bearing only setae "li"; setae "la" on
a large median plate, not isolated on separate paired platelets; dorsal plating weakly

developed, compact, ovoid in shape; legs moderately long......................Agistemus sp.
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Figure 1. Polyphagotarsonemus latus (Banks) Figure 2. Tetranychus kanzawai Kishida
a. Male dorsum  ; b. Female dorsum a. Dorsum of female ; b. Tibia and tarsus I of
c. Male ventrum ; d. Female ventrum fernale

c. Terminal segment of male palpus ; d. Aedeagus

5. Tarsus | dorsally with a single set of usually loosely associated duplex setae, the
proximal member usually as long as or longer than the distal member, or else duplex
setae absent; empodium very small or absent..............o Tribe Eury tetranychini
Empodial claw absent; female with 2 pairs of anal setae; fourth pair of dorsocentral setae
in normal position (not marginal); opisthosoma with 10 pairs of dorsal body setae............
.................................................................................................... Eutetranychus
Dorsal body setae arise from tubercle, dorsocentral setae are half to three quarters the
length of the dorsolateral ; siriae longitudinal between second and third pairs of dorsocentral
setae; 2 setae present on coxa Il ; aedeagus hook-like with distal bent portion shorter
than dosal margin of shaft ... Eutetranychus africanus

- Tarsus | dorsally with 2 sets of closely associated duplex setae, the proximal member of

each pair shorter than the distal member............... Tribe Tetranychini.................... (6)
6. Opisthosoma with a single pair of para-anal setae....................cc (7
- Opisthosoma with 2 pairs of para-anal sefae.............o s Eotetranychus

Dorsal setae slender, pubescent, longer than distances between consecutive setae; tibia

Il with 8 tactite setae; aesdeagus gradually bent dorsad to form a slender and very long
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distal part; the latter tapering, and then curved downward to form a very small, sigmoid
termination.........ooo i Eotetranychus suvipakiti
7. Tarsus | with duplex setae distal and approximate; empodium claw-like with proximoventral
PITS L e, Oligonychus
Hysterosoma with integumentary striae transversely parallel between inner and outer
sacral setae; peritreme retrose distally; aedeagus with terminal knob very long, sickle
shaped...... .. e Oligonychus biharensis
- Tarsus | with duplex sets well seperated, dividing segment into 3 more or less equal
parts; empodium consisting of 2 or 3 pairs of hairs, with or without a dorsomedian
BT e e Tefranychus ..................... {8)
8. Empodium with 2 pairs of proximoventral hairs: aedeagus with distal part flagellate
............................................................................................. Tetranychus fijiensis
- Empodium with 3 pairs of proximoventral hairs; aedeagus with or without a terminal
knob, but notflagellate. ... e 9
9. Aedeagal knob with anterior projection smoothly rounded, posterior projection prominent,
dorsal surface of knob convex or uneven, with @ NOtCH........ovvveveeiveeee e, (10)
- Aedeagal knob without anterior projection, posterior projection tiny and barblike; dorsal
surface of knob evenly flat and directed dorsocaudad.................. Tetranychus piercei
10.Dorsal surface of aedeagal knob uneven, with @ NOtCh.. ... oo
......................................................................................... Tetranychus truncatus
- Dorsal surface of aedeagal knob slightly convex, posterior angulation terminating in a
Sharp tip......e e Tetranychus kanzawai (Figure 2)
11.Prodorsal sensilla present, differing in form from other prodorsal setae: cheliceral bases
not fused; palpus with either spurs, spines or apophyses, terminating with a claw............
...................................................................... Family Cunaxidae.................... (12)
- Prodorsal sensilla absent; cheliceral bases fused into a stylophore, palpus without

either spines, spurs or apophyses, not terminating with a claw..................

............................................................... Family Tenuipalpidae .................... (13)
12.Palpus with 4 Segments............ccccciiiveeeer oo Subfamily Scirlulinae
- Palpus with 5 segments...............oooiviieeie e Subfamily Cunaxinae

Legs Long, tapering; tarsus | - IV without conspicuous bilobe flanged terminally
.......................................................................................................... Cunaxa sp.
13.Hysterosoma with 5 pairs of dorsolateral setae : tarsus Il with 2 solenidia distally;

propodosoma  with loose faint oval areclae mediodorsally......... Brevipalpus phoenicis
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14

15,

16.

- Hysterosoma with 6 pairs of dorsolateral setae; tarsus 1l with 2 solenidia; propodosoma

completely covered with a reficulum..........o.o Brevipalpus californicus
.Dorsal shield with more than 20 pairs of sefae ... Family Ascidae
- Dorsal shield with less than 20 pairs of setae.........cooveveeien Family Phytoseiidae
Dorsal shield with 4 pairs of prolateral setae .......... Genus Amblyseius................. (15)
Dorsal shield with 5 pairs of postlateral setae.........o.ooe (17)
Dorsal shield with less than 5 pairs of postlateral setae................ (16)
Postscutum with the second pair of anterolateral setae present, with one pair of

caudolateral setae..........ooi i Subgenus Asperoseius (Figure 3)
Dorsal shield incised lateral to seta L4: Setae on dorsal shield D1, L1, L3, L4, L8, L7 and
M2 stout, serrate; remaining setae small to minute; setae S1 and S2 on interscutal
membrane, stout, serrate; Ventrianal shield much longer than wide, slightly narrower than
genital shield, with lateral margin slightly concave; spermatheca as figured ........
.......................................................... Amblyseius (Asperoseius) heveae (Figure 3)
- Postscutum with the second pair of anterotateral setae absent, with 2 pairs of caudolateral

Tc = 1 T PR DR S UPPRRP Subgenus Paraphytoseius

Figure 3. Amblyseius heveae (Oudemans) Figure 4. Amblyseius multidentarus Swirski and
a, Dorsum of idosoma ; b. Ventral surface of Shechter
idiosoma (female) ; a. Dorsum of idiosoma ; b. Ventral surface of
¢. Spermatheca ; d. Genu, tibia and basitarsus of idiosorna (female)
legs IV ; ¢. Spermatheca ; d. Genu, tibia and basitarsus
e. Chelicera ; f. Spermatodactyl ; g. Ventrianal of legsIV;
shield (male) e. Chelicera

19
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Dorsal shield incised near seta L4, setae on dorsal shield L1, L4, L6 and M2 stout,
sparsely barbed, set on tubercles; D1 sparsely barbed, smaller than these setae;
remaining setae very small; setae S1 and $2 on interscutal membrane; ventrianal shield

slender, much narrower than genital sheiid, the lateral margin very slightly concave,

spermatheca as figured.......... Amblyseius (Paraphytoseius) multidentatus (Figure 4)
17. Seta D5 present........oo.ooiiiviir i, Subgenus Amblyseius.................... 18)
-Seta D5 absent ... Subgenus Proprioseiopsis

Body heavily selerotized; setae on dorsal shield L9 and M2 with minute barhs,
remaining setae practically smooth; setae S1 and S2 on interscutal membrane: sternal
shield wider than long, nearly reticulate; ventrianal shieid nearly pentagonal, shightly
wider than long with reticulation, spermatheca with cervix cylindrical..................ocoeiiiii.
................................................................... Amblyseius (Proprioseiopsis) peltatus
18.All lateral setae longer than, or about as long as distances between their bases, leg IV
with one macroseta on basitarsus...................... Amblyseius (Amblyseius) longispinosus
- Most lateral setae shorter than distances between their bases ..........covcvvvveoviiiii) {19)
19.Seta L4 less than twice aslong as L2 and L3 ......coooviineeieeeeeoie oo
- Seta L4 at least 3 times as long as L2 and L3
20.8eta M2 Ionger than L. ... e e

5] 50} d
Figure 5. Amblyseius asiaticus Evans Figure 6. Amblyseius newsami (Evans)
a. Dorsum of idiosoma ; b.Ventral surface of a. Dorsum of idiosoma ; b. Ventral surface of
idiosoma (female) idiosoma (female)
c. Spermatheca ; d. Genu, tibia and basitarsus of c. Spermatheca ; d. Genu, tibia and basitarsus of
legs IV legs IV
¢. Chelicera e. Chelicera
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21.Dorsal shield nearly reticulate; seta S2 on interscutal membrane ......................... (22)
- Dorsal shield smooth except for marginal parts; seta S2 usually on dorsal shield....
........................................................ Amblyseius (Amblyseius) asiaticus (Figure 5)

22.Macroseta on genu IV as long as that on basitarsus 1V; spermatheca cup-shaped
.......................................................................... Amblyseius (Amblyseius) syzygii
- With only one macroseta on basitarsus 1V; spermatheca bell-shaped...................

................................................................................ Amblyseius (Amblyseius) sp.

........................................................................ Amblyseius (Amblyseius) nicholsi
- Seta M2 approximately as long as L4; ventrianal shield pentagonal.....................
.......................................................... Amblyseius (Amblyseius} newsami (Figure 6)
24. Spermatheca with cervix U-shaped, major duct well developed, broadly connected with
the former.....c.cooviiir Amblyseius (Amblyseius) paraaerialis
- Spermatheca tube-like ; bottom of cervix forming a transverse band of the tube

......................................................................... Amblyseius (Amblyseius} cinctus

40 - Temperature {’c)

3.} " e e i S
e e - . L Max.
20 o — - Vd.——\“—‘ Avg,
10 Min,
0 ng ~
200 Y Rain fali (mm)
150
100
50
g
Predatory mites (Phytoseiids)
OO DO O O L)
Kansawa spider mite
L) SO O O Do
Broad mite
@ O <
8 Aug. 22 Aug. 5 Sep. 19 Sep. 3 Oct. 17 Oct. 31 Ocl. 14 Nov. 28
Nov.
Figure 7. Population abundance of mite pests and predators, under O =5.8-20% of total caught
different rainfall and temperatures, on cotton throughout @ =20-35% of total caught
the growing season at Nakhon Sawan Field Crops & =>35% of total caught

Research Center. (5 Aug. - 28 Nov. 2001)
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Table 2. Duration of each developmental stage
and fecundity of Tefranychus kanzawai

Kishida on cotton in Thailand

Developmental stage / Days / eqgs
Fecundity X+5SD
Developmental stage (male)}
Egg - aduit 8.47+0.72
Egg 3.3110.19
Larva 1.80+0.43
Protonymph 1.62+0.44
Deutonymph 1.74+0.31
Adult longevity {unfertilized male) 10.05+4.87
Aduit longevity (fertilized male) 11.06+3.36
Developmental stage (female)
Egg - aduit 8.14+0.38
Egg 3.1670.19
Larva 1.72+0.07
Protonymph 1.37+0.18
Deutonymph 1.91+0.21
Preoviposition period 1.53+0.40
(Unfertilized female)
QOviposition period 10.9315.24
(Unfertilized female)
Preoviposition period 1.53+0.32
({Fertilized female)
Oviposition period 5.73+2.05

{Fertilized female)
Adult fongevity (Unfertilized female) 22.22+5.47

Adult fongevity (Fertilized female)  7.28+2.61

Fecundity

No. of eggs laid/day 3.40+1.44
(Unfertilized female)

Total no. of eggs laidffemale 31.50+13.54
(Unfertilized femate)

No. of eggs laid/day 2.92+1.10
{Fertilized female)

Total no. of eggs faidffemale 13.4+7.34

(Fertilized female)
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Table 3. Mites found on Srisamrong 60
cotton variety at Nakhon Sawan
Field Crops Research Center

during the growing season of 2001.

FamilyfScientific Name Feeding

Behavior

Family Tetranychidae

Eutefranychus africanus Phytophagous

L

Tetranychus kanzawai

Oligonychus biharensis
Family Tenuipalpidae
Brevipalpus phoenicis

Family Tarsonemidae

"

Polyphagotarsonemus latus
Family Phytoseiidae

Amblyseius asiaticus Predaceous

"

Amblyseius cinctus

Amblyseius syzygii

L}

Amblyseius multidentatus
Amblyseius longispinosus "
Amblyseius nicholfsi
Family Ascidae (unidentified) "
Family Stigmaeidae
Agistemus sp.
Family Cunaxidae

Cunaxa sp.
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