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SESSION VI 

CONTROL OF ACARINE PESTS 

BIONOMICS OF THE PREDACEOUS MITE AMBLYSEJUS 

CHANNABASAVANNJ (ACARI: PHYTOSEIIDAE), PREDACEOUS 


ON THE PALM MITE-


MARIAJlIMA DANIEL 

Central Plantation Crops Research Institllte , Regional Slation, Vittal574 243, Karnataka 

A13STIUCT 

Tho I ife-cycle of Amblyseills c1w/lnabasal'Qnni Gupt:. was studied in thA laboratory. 
The incubation time was 32.3 h for femaleR and 30.2 h for males. The male "nd female 
larval stages lasted ~2 · 2 hand 21-9 h respective ly and deutonymphal stage lasted 23.8 b 

for m.. lo and ~3.4 h for females. Tutal dCYlllop"H'ntal period varied from 84-113 h 
(average!l8 h) for females and 85-107 h (averag~ !J:l.:; hl for males, on tho eggs of 

Raoielia indica, an d 1;' -38 hos t oggs \Yere consurn ~cl duriJlg this period by females aod 
14-19 eggs by males. Some of tho male larvae (~ti. i O,~) dill feed in t.he IGr vGI period_ 

The females lived on an average for 15. 7 days Gnd laid 2:1.7 eggs (ave,) during their life 
period. OVipositiog females consumed 11-40 host ~ggs Or (j- 13 female host mites in .. 
day aod laid 1-5 eggs a day. All stages of the prey are attacked by all the feeding 

stages of the predator. Alternate food SOUrces in the field include Tetranychus fijiensis. 

eggs and crawlers of scaJe insects and mealy bugs which infest arecaout leaves. The 

• . Contriblltion No . 166 from CPCRI Regional SWition . ViLt.a1. 
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field population of the predr.tor was maximum dUl'ing May to June' ",hen the prey was 

also at itB peak. 

INTRODUCTION 

Predaceous mites of the family Phytoaeiidae are used all over the world for 

biological control of ph.,·tophagous mites (Huffaker er aI., ID70; Mori, 1967). In India 

ten species have been reported 0.0 predaceous on phytophagous mites of fruit crops, 

vegetables, and sugarcane (Prasad, 1974; Satpathy and Mania, JD69 :, . The fal8e spider 

mite Raoiella indica Hirst (Acari: Tenuipalpidae) is a serious pest of areca palms (Areca 
calechu L.) mainly during summer months (March-June). In IDi4 , during a survey 

for the indigenous predators of this pest, a new species of Amb/yseius wa.s found 

, pr-edaceous on it. This is the first record of mite predaceous on R. indica from India. 

This mite has' been described as Amblyseius cli~nnabasa,'anni by Gupta (1978). It is 

the second major pred.ator of R. indica, the first being Srethorus keralicus Kapur 

(Coleoptera: Coccipellidae). This mite has teen recorded also from Chrysanthemum 

sp. and Dahlia (Gupta, 1978). Moutia (1 %8) recorded Typhlodromus (A ,J caudatus 
(Berl.) as predaoeous on R. indica of coconut from Mauritius, In this paper the 

biology, the predaceous habits and ecology of this mite are described. 

MATERIALS AND METHODS 

The biology and predaceous habits of A. channabasal'anni were studied in the 

laboratory at 27.3,r;"C and fi2-75~ R. H. using R . indica as prey. Petri dishes were 

used af rearing cageij. Areca leaves infestcd with R. indica and maintained over a 

thin layer of wet cotton were used (about G x 3 cm 2 size) as host material and a barrier 
was mado on all sides of the leaf bit with wet cotton to prevcnt the predaceous mites 

from escaping. The cages were I.ept moist at all times. An adult female predator 

,vas enclosed 'on known number host eggs in each cage. Observations were taken every 

half an hour during day time (ie 8 am to 6 pm ) and at 10 pm. When a single egg was 

laid, the adult mite was removed and the observations on the lite history up to the 

adult stage were oompleted in t·he same oage. The host egg8 consumed in each stage 

of development were counted. Feeding rate of thJ predator was studied in the same 

t} pe of cages with R. indica egg/adults. 

RESULTS 

Egg: Freshly laid eggs are pearly white, translucent and oval, later turning 

opaque and pale white. Usually the eggs are laid in the midrib region of the leaf. Egg 

size varies from 0.191-0.207 mm (0.198±0068 mm). The incubation period varies 

from 19-42 h (32.3±1·66 h) for famales and 22-38 h (30·2±3.09 h) for males. 

Larva: From the egg, the pearly white larva emerges with three pairs of legs. 

.After rupturing the chorion it requires about 2-2.5 min to free itself from the egg shell . 

Just after emergcnce the larva begins to feed and after the consumption of the first 

prey, the alimentary canal turns red. The larval period is completed within 14-27 h 
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(20.4±0.S(J b) for fernflles and 13-21 h (li·2±1·47 h) for males. A (luiescent st fl jll:' 

can be seen (3-14 h) but is not very pronounced, the resting larva (and als.o the nympJ.a l 

stages) moves about. at the slightest d.isturbance but for the last fel\' minute, before 

mOlllting. Lll.rv:d moulting lasts . 5-5 min . In the larval period 2.[, hORt eggs are 

consumed.. The time required to conSUOle an egg is 1.2 min· Some male larvae do nOL 

feed but others feed. The shortest larval period of 1:~ h i. observed in tbe cas£: of 

male and the longest period of 26 h in the case of female larvae . 

Protonymph: The protonymphal period lasts for about ]['.2G h (21. D±O· 7i b) 

for females and 18. 2'7 h (22.2± 1.40 h ) for males. A resting stnge of 3-13 h for females 

and 3·7 h for males is seen during tbiR period. In this stap-c 3-10 eggs arfl consumed. 

the highest number of 10 being: consumed. by the protonymph of a malo where thert>· 

was no larval feeding. 

Deutonyrnph: This stage can be easily distingui~hed in both sexes , the male is 

small and the body is flattened. This period. lasts about 18-35h (23.4 ±0.86h) for 

fomales and 20-27h (23.8±0 94h) for males. The quiescent stago for females is 4-1:lh 

and for males 4-1 Oh. The duration of various stages and the number of eggs eOllsumea 

in tho developmental period are given in Tables I and II respectively. 

TABLE I 

Duration of the immature stages of A. channabasavanni (in h) 

Sex Number 

Observed 

Maximum Minimum Average Standard 
Error 

Male 

Female 

(; 

20 

38 
42 

Egg 
22 

III 

30·2 
32·3 

3·01l 
I·!lt; 

Male 
Female 

6 
20 

21 

27 

Larvae 

13 

14 

14·2 

20·4 

1·47 

0·89 

Male 

Female 
6 

20 

27 

26 

Protonymph 
18 

15 

22.2 

21·9 

1·49 

0·77 

Male 
Female 

6 
20 

27 

35 

Deutonymph 

20 

18 

23·8 
23·4 

0·94 

0·86 

All stages combined 
Male 6 107 78 93·3 4·34 

Female 20 113 84 D8·0 1·99 
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TABLE II 


Numher of R. indica cl(l(' ",~ten during the development of the immature 


stlL\(e" of A. channabasOl'anni. 

Standard 

Number of eggs Error
Number Average

Sex MinimumMAXimumObserved 
LMva 0·482 ·22

4 0·%(\ 3·5!I\ale 2
f>20Fema.le 

Protonymph 0·71i·75 0·50106 9·0Malo 3
13 

Female ~o 

Deutonympb 0·426·'75 O·{\!)86 J3· \lMule -;
2320Femnle 

All stages combined 0·84
~(\.5

J4
19 O· J3(l 26·3

Malo 15
3820Female 

Adult stage : Adull nlitos of both se:<:es can be easily distinguished as mnles art'.

~maller with a somewhat I'IIlt and elongnted body · The female mite is flat nnd brood 


in 8hl\po beforo mo.ting, bllt. the body becomes ovnl with peM shaped abdomen within a 


dl\y nftor mnting. The fem"I!)" measure O. fl(lO ± 0·0258 mm in length and 0·28, ±O· 01(l\) 

mm in breadth. The milleR mMSure 0.392 ± 0·0207 mm in length and O· J84 ± .011 


!J mm in breadth . Both IIrn fast nlOving. The life period from egg to adult is o.bout 

11 84-113h (98 ± 1.9h) for females and 78-107h (93·3 ± 4·34h) for mnles. A total of 

a( 15-38 eggs are consumll!l in the total developmental period of females and 14-19 eggs 

of in the case of males MaIM o.re observed to live for 4-15 dRYS. The o.dult females lived 

ty 

for 11-24 dayS (15·6 ± 1·51 dayS). 
Mating: When the female deutonympb is in the quiescent stage , the male is 

usually seen clinging to the posterior end of the female. Just after moulting, mating 

opa occurs. Mating is erTlltic taking 1.0-4 h. The moulted female mo\"'es very fast till a. 

size male is encountered anu no feeding is observed in this premating period. vcThe aged 

froD female did not respond to mating . Mating was also observed in ovipositi fomale 

(second time). UnmalAld females did not oviposit. 
Afte The preovipositlon period averaged 45h for 19 individuals. The maximum 
Just number of eggs laid hy any female in a day was 5. Nineteen females laid an average 
prey, of 23.7 eggs during their life time. The n1aximum number of eggs laid by one female is 

40 , the minimum Hi, with an average of 2.7 eggs per day (Table III) . The eggs are 

laid singly, but, usually 3.6 eggs are seen in the same place. The eggs are laid 
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either among the host's colony or in the groo,es of the midribs of the 1ea\'<0, t h 

latter being common . 

TABLE III 

Duration of vllrious periods and fccundity of adult females of A. channabas(Jl'Dnlli 

Period Number Duration Sta ndard 

Observed Maximum ~linimum Average E rror 

Preoviposition (h ) If) 67 30 45 1· 93 
Oviposition (dayH) HI 15 5 R· g q·tifl 

Post oviposition (da.ys) 15 12 3·2 (j. ii 

10tnl (days ) 12 24. 11 15·7 1·51 

Totn.l No. of eggs 

per female HI 40 15 ~3·' 1· 56 

No. of eggs per female /day HI 3·3 ] · 0 2·7 0·(\0 

Feeding: Larvae, protonymphs, deutonymphs and adults of A. cilanrwbasa)'ann 
feed aotively on R. indica although some of the male larvae did not feed. All stages of 

the host art) attacked by all feeding stagos of the predator. When thc predator is feeding 

on host eggs tho alimentary canal is bright red, but on other stagea of the hoat aud on 

Rcale insects and menly bugs it changea to dnrk red, brown or light orange. The predator 

Buok out the internal body fluid from any part of the host and the outer covering/egg 

shell is left behind. All feeding Atage~ of tho predntor prefer the immobile .tageH of 

the host like eggs and quiescent larvne and nymphs to the active stages. 

The ovipositing adult feeds on 8-12 eggs at a time, less thnn one minute is 

requirod to proy upon one egg. Two females consumed ]45 and J65 host cgl1< in their 

life time. The feeding rate of the adult ovipositing female wag studiedwith host eggs 

as food. The female feeds on 11-42 egg per day (32 observations) or on 6·13 adult 

female mites a day. Adult female required It min . to feed on a protonymph. l-rry min 

to fecd on a larva, 5 min. to attack and feed (partially) on a male or female prey. 

Alternate food: All stages of the predator were found dead wit.hin 3-4 day~ 

in the absence of prey. A. channabasavanni is present in the field throughout the year 

on A. catechu and A. macrocalyx associated with R· indica, Tetranychus fijiensis, scale 

insects, and mealy bugs. In the laboratory they were found to feed on eggs and other 

stages of T. !ijiensis and Oligonychus indicus Hirst when no other animal food was 

provided. They are found to feed on eggs and crawlers of the sCllle insects mninly 

of the genus Chionaspis . The eggs and other stages of the predatm were collected 

from the egg masses and crawlers of the mealy bug Pseudococcus sp. infesting areca 

leaves. From its abundance in the field (unpublished data) during the build up of 
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R. indica. its specificit.... as a major predator of this mite is proved . Cannibaliwl was 

never observed in this species. A. channaba!;al'anni was nevcr observed LO feed 011 any 

of the stages of S . keralicus . 

DISCUSSION 

The host mite R· indica completes its life cycle from egg to adult in 11 - 1G days 

during April ~lay (summer months) (Unpublished data). A. channabasal'anni haA a 

ycry short life cycle and high rate of reproduction when compared to its prey. This 

is a potentially effective predator of R. indica because the generation time of the 

predator is very much shorter than that of the prey. During the absence of its major 

host in .the field during rainy senson, the predator thrives in the field on alternate 

SOllrCe8 of food whi'cfl 'are found 'during this' season· T.fijiensis, scale in"ects aDd 

mealy bugs are present in the field throughout the year . R. indica also thrives iil 10'<> 

population in shaded areas of the garden (Annual Report, CPCRI , 1975) . This predator 

shows good searching ability since it is found Broong meBly bug colonies which nre 

sparse in nature. 

The larva~ of this predator feed on eggs and other stnges of the host. The 

larvae of Phytoseiu/us persimilis Athias-Henriot (Laing. 106(1) and P. macropilis 

(Banks) (Prasad, 19(17) did not feed during the developmental period. Sntpnthy and 

MBnia (I (70) reported that the larvae of Amblyseius fin/alldicus Oudm. did not feed 

on host eggs. 
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BIOLOGY OF TYPlILODROMIPS TETRA NYC}fIVo.RUS (A CAR l 

PHYTOSEIIDAE) ON RED PALM :;'lUTE RAOIELLA INDICA 

(ACARI: TE1\UIPALPIDAE) 

P S. JAGADISH AND B K . NA(:ESlfACHA:\D1lA 

Dep0rJment af EnJomology, U AS, Bangalort'-560 024 

ABSTltACT 

The life history of Typhlodromips letran),chil'orus GllptB WIlS studied in the 

IBborntory u"ing red palm mite Raoiella indica Hirst BS ho"t. 
, 

Thc. avprage developmental prriod~ for illcuhntiol"l, larv/l, protoll),Ulpb nnd 

doutonymph were I·OZ , I·OG. 1·06, O·{)2 BIIU I·\J~. I·I-!. I ..l~ dn~' s ill th .· ea.~e of 

femBles and males, respectivoly. Prt!oviposition )lL'riod occllpied 3.0:1 day' and fem ale, 

laid an averago of Z5.8 eggs during their averngro\"ipo.qitiolllll pcriod of li.l d~yll. The 

adults lived on an average for 20·52 days. Ineicir·lltlllly. thcobsen'ntiol1 of th f' p'rdntor 

T. telranychil'orus on R. indica is a new record. 

EFFECT OF POLLEN AND PREY DENSITY ON PREY 


CONSUMPTION AND OVIPOSITION OF TYPHI 'JDROMIPS 


TETRANYCHIVORUS (ACARI: PHYTOSEIIDAE) 


PUTTASWAMY AND G P. CHANNABASAVANNA 

Department of EnJomology, Agricullural Co/lege, Vnil'nsil), of Agricultural Sciences. 

Bangalore-24 INDIA 

ABSTRACT 

Experiments conducted in the laboratoryat temperatures of 21 0 to !l7°C and 

68 to 69 per cent relative humidity to determine the effects of po])en feeding on the 
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