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ABSTRACT 

The green two-spotted spider mite Tetranychus urticae Koch and the red spider mite T. cucurbitacearum (Sayed) were 
subjected to study to shed lights on their identity based on state of reproductive compatibility. However cross breeding 
produced fertile and normal hybrids for Fl and F2 in relation to egg laying capacity and sex ratio of the offspring. 
Also inheritance of female offspring color was maternaL 
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INTRODUCTION 

The two spotted spider mite Tetranychus urticae 
Koch is world wide pest of several crops in open 
fields and green houses. Some studies concerned 
with identification of this mite and other related 
species in Egypt were carried out. Sayed (1946) 
described the common spider mite Eotetranychus 
cucurbitacearum stating to be dark to light red but 
sometimes greenish yellow. In 1976, Attiah 
restricted the name T cucurbitacearum (Sayed) to 
the red mite and T arabicus to the green one as two 
different species. He also mentioned that although 
some variations existed in the shape of the aedeagus 
within species yet, mating experiments showed that 
green mites from different localities in Egypt were 
compatible, and similar result was obtained with red 
mites. 

However Zaher et a!., (1981) and EI-Enany et 
a!. , ( 1990) carried out successful cross breeding 
experiments between T urticae Koch (green) and 
T arabicus Attiah (green).; the former T urticae 
was from Germany for the first time and from 
Holland for the second experiment. Moreover, 
El-Enany et a/., ( 1983) declared that the red spider 
mite T cinnaharinus (Bois) did not interbreed with 
T cucurbitacearum . 

However, the green and red forms are still a 
debatable issue to be one or two species . 

Gotoh and Tokioka ( 1996) found genetic 
compatibility among diapausing red, nondiapausing 
red and diapausing green forms ofT urticae. Also 
Hinomoto et a!., (200 1) stated that green and red 
forms belong to one species. 

Some authors, who dealt with identification of 
Tetranychus urticae group using molecular 
taxonomy techniques, came to conclude that these 

are separate species. Sugasawa et al., (2002) 
mentioned that the gene flow between the forms of 
T urticae appears to be extremely restricted 
indicating that a strong genetic differentiation is 
present between the two forms. 

Generally this issue is thus debatable between 
acarologists; some have considered these two forms 
to be different species, semi-species or one species. 

To determine whether the green form T urticae 
and the red form T cucurbitacearum are cospecific 
or not, it was felt necessary to investigate hybrid 
fertility, to clarify whether interbreeding between the 
two occurs and their hybrids can successfully 
produce fertile offspring. 

MATERIALS AND METHODS 

Mite colony: 
Samples of the both T urticae and T 

cucurbitacearum were obtained from stock culture 
kept in Plant Protection Research Institute, 
Agricultural Research Center. These mites were then 
reared on potted bean plants Phaseolus vulgaris L. 
in a growth chamber and inbreeding of each species 
was carried out for fifteen generations in the 
laboratory to assure homozygosity. 

Mites. Each spider mite, the green T urticae and the 
red T cucurbitacearum were thoroughly identified. 
They are very near in their morphology but 
characterized by the following: 

a) T urticae female with basic color green; male 
with aedeagal knob about one fourth as long as 
dorsal margin of shaft; anterior projection of 
knob rounded while posterior projection acute. 

b) T cucurbitacearwn female with basic color red; 
male with aedeagal knob about one fifth as long 
as dorsal shaft margin ; posterior angulation of 
knob acute while anterior angulation acute or else 
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very slightly rounded. 

Mites were separately maintained on rearing 
arenas composed of leaf discs of the kidney bean 
P. vulgaris (ca .. 2.5 cm2

) on a wet cotton pads in 
a Petri dish 15 em. diameter in a growth chamber 
at a 16L-8D photo regime, 60-70% R.H. under 
26±2°C. 

Crossing experiments were started similar to 
those of Helle and van de Bund (1962), El-Enany et 
al. , (1988) and Sugasawa et al., (2002) as follows: 

About, 12 female teliochrysalis from each mite 
were transferred separately, each to a new leaf disc 
of the above mentioned kidney beans. Adult male of 
the other mite was added to each female 
teleochrysalis from non corresponding one. The two 
crossing groups were Group 1 ((R~ + c)'G)) and 
Group 2 ((G~ +Rc)'). Mating was observed as soon 
as females molting, then males were removed from 
rearing discs. Mated females were kept for 

oviposttlon and discs were changed whenever 
necessary. Progeny of each mother female was 
transferred to new leaf discs separately and sexed, 
counted when reaching adulthood. Second set of 
mating experiment was carried out between 12 
individuals of each brother and sisters of F 1 
offspring for obtaining F2 individuals. Similarly, 
female offspring were reared separately, counted and 
gender determined by reaching adulthood. 

RESULTS AND DISCUSSION 

Results of cross breeding experiments ( Tables I 
& 2 ) showed that female fecundity ofF I generation 
reached 88 and 95.8 eggs I ~ for group 1 ((R ~ + 
c)'G)) and group 2 compared to 62.8 and 75 .2 eggs I 
~ for F2 group I and 2 respectively. 

Results indicated that females of F 1 generation 
were fertile and approached the normal rate of egg 
production per female. Egg production obtained for 
females of F2 were 62 .8 and 75 .2 eggs per female 

Table ( 1 ): Mean Number of females and males of F 1 offspring obtained by cross breeding Group I and 
group 2 

Couples 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Total 
Mean 
Eggs/ 9-

Group I 
( R ) Females ( G ) Males 
55(40R+l5g) 20(10R+IOG) 
45(29R+l6g) l8(10R+8G) 
80(60R+20g) 21(11R+IIG) 
57(39R+l8g) 19(10R+9G) 
65(42R+23g) 24(14R+IOG) 
58(30R+28g) 20(11R+9G) 
49(30R+ 19g) 20(12R+8G) 
55(45R+l0g) 16(8R+8G) 
54(30R+24g) 19(9R+IOG) 
45(25R+20g) 20(10R+IOG) 
563(370+ 139) 197(1 05+92) 

56.3 19.7 
88 

Group 2 
(G) Female 

75(60G+ 15R) 
64(50G+l4R) 
65(55G+lOR) 
67(60G+7R) 

69(56G+l3R) 
65(64G+l R) 

55(40G+ l5R) 
99(80G+ l9R) 
97(87G+ lOR) 
73(80G+ l3R) 
729(632+97) 

72.9 
95.8 

(R) males 
28(14G+l4R) 
24(12G+l2R) 
23(13G+IOR) 
23(1 OG+ 13R) 
25(15G+lOR) 
24(12G+I2R) 
18(10G+8R) 
20(9G+ llR) 

21(11G+lOR) 
23(13G+ I OR) 
229(119+ 11 0) 

22.9 

Sex ratio% 74.0 76.1 
Group 1 (red females+ green males) Group 2 (green females+ red males) R=Red G=green 

Table (2): Mean number of females and males produced from Fl sisters and brothers mating 

No. of F2 females and males obtained by crossbreeding Group l and 2 

Couples 
Group 1 Group 2 

Females Males Female Males 
I 30 12 50 19 
2 40 19 60 18 
,., 

35 13 66 30 .) 

4 50 15 56 25 
5 33 17 66 20 
6 45 18 40 21 
7 52 19 45 18 
8 61 22 50 22 
9 59 20 49 30 
10 38 30 44 23 
Mean 44.3 18.5 52.6 22.6 

Eggs 19. 62 .8 75.2 
Sex ratio% 70 .1 69.9 



for group 1 and 2 respectively. The sex ratio 
obtained in Fl and F2 and recorded in Tables 1 and 
2 were in conformity with normal rates, 3 times 
daughters as much as sons; mentioned by Wrensch 
( 1985). A I so, percentage of femal e color of off 
spring from F 1 and F2 as shown in Tables 1 and 
2 reflected high maternal effect that green females 
(group 2) produced more green females than red 
females while the opposite occurred in group 1. 
However, ratio between green and red females 
approached 5:1 in group 2 compared to nearly 
2: 1 for red to green in group 1. Males color did not 
vary considerably, that ratio of green and red males 
approached 1: 1 in both groups I and 2. Similar 
results were mentioned by Wrensch and Murtaugh 
(1977) for eye color of spider mites . 

Data presented herein pointed to successful 
interbreed ing between T urticae Koch and T 
cucurbitacearum (Sayed) which follow international 
definition of speciation as getting fertile offspring. 
In other words both species are synonyms which are 
similar to the findings of Dupont (1979), Hinomoto 
et al. , (200 1) 
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