
Establishment and distribution of 

Wasp Parasite 

The dispersal and population increase 
of Aphytis melinus in the non-coastal 
areas have been greater than those of 
any other red scale parasite studied in 
California. Instances of natural dispersal 
within approximately two years include 
general establishment from Fullerton east " 
through the Santa Ana Canyon, with the 

of California red scale nearest colonization sites at La Sierra 
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Another new species of a tiny wasp- 
Aphytis-parasitic on the California red 
scale of citrus, was imported to Califor- 
nia in 1960. 

The new importation-Aphytis coheni 
DeB.-is from Israel. Of several other 
species introduced into California in the 
past few years, one species-Aphytis 
melinus DeB.-seems to be permanently 
established in the major citrus areas of 
southern California. 

Following its importation from India 
and Pakistan in 1956-57, Aphytis me- 
linus was colonized in numerous plots 
wherever the California red scale oc- 
curred in the citrus areas of Fresno, Kern, 
Los Angeles, Orange, Riverside, Santa 
Barbara, San Bernardino, San Diego, 
Tulare, and Ventura counties. More than 
2,300,000 mated female parasites were 
colonized during the initial push in 1958 
and 1959. Since then, approximately 
another half million have been colonized 
in plots in additional locations. Attempts 
were always made to obtain plots which 
would not be treated with insecticides 
for a certain minimum time following 
colonization, to allow the parasites time 
to reproduce and disperse. 

By the end of 1958, the parasites were 
recovered in all release plots except in 
San Diego County where, apparently, 
Aphytis lingnanensis Comp.-imported 
from China in 194743-is so well 
adapted to the local climate that it pre- 
cluded the establishment of A. melinus. 
Specimens of the wasp were recovered 
from 31% of the colonized plots in the 
coastal counties, 63% in the noncoastal 
counties, and 90% in the San Joaquin 
Valley counties. However, the 1958 re- 
coveries were made too soon after coloni- 
zation to determine that the parasite was 
permanently established in California. 

In 1960-four winters and three sum- 
mers after the initial colonizations-the 
parasite was found, often in abundance, 
in all the localities of initial r.ecovery and 
in many others besides. 

The intensity of shading on the accom- 
panying map indicates the degree of 

dominance of Aphytis melinus with re- 
spect to other red scale enemies. 

The parasite is found in nearly all 
citrus areas of southern California. In 
the San Joaquin Valley the wasp is found 
most commonly in towns because the 
commercial groves receive red scale erad- 
ication treatments with insecticides. 

In the non-coastal citrus areas of the 
south the parasite has dispersed from the 
original colonization plots. Except for 
groves regularly treated with insecticides, 
the wasp was recovered from virtually 
all sites sampled. 

or at Tustin. A. mlinus has jumped from 
San Fernando Valley sites across the 
Santa Susana Mountains to the Simi Val- 
ley, where it is established from Santa 
Susana to Moorpark. Also, the parasite 
has made the lengthy jump from either 
Bakersfield or Tulare to Delano. 

Previous to the importation of Aphytis 
melinus from the Orient in 1956-57, 
long-term field studies in citrus groves 
indicated that Aphytis chrysomphali 
Mercet, and Aphytis lingnanensis Comp. 
were the best natural enemies of the red 
scale in California and were capable of 
controlling the scale in the absence of 
major insecticidal treatment, in certain 
favorable areas or locations. However, 

Concluded on next page 

Distribution of the imported wasp-Aphytis meltnuc-parasitic on the red 
scale, in California citrus areas, 1960. 
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under more extreme climatic conditions, 
as in interior citrus areas, examples of 
satisfactory biological control were rare. 

Although the two Aphytis species es- 
tablished in California were inherently 
effective parasites of the red scale, a con- 
tinuing world-wide search was initiated 
to find other species which might be bet- 
ter adapted to survive California’s inte- 
rior area climate. 

The species of Aphytis which attack 
the California red scale have similar life 
histories. All species of the parasitic wasp 
are ectoparasites and lay their eggs, usu- 
ally one or two per scale, on the surface 
of the scale body but under the scale 
covering. The parasites attack when the 
scale body is loose from the covering. 
After the egg of the wasp hatches, the 
larva sucks out the body fluids of the 
scale. During the summer, a complete 
field life-cycle of the parasite takes about 
2%-3 weeks. Hence there are about three 
generations of the parasite to one of the 
scale. When the adult wasp emerges from 
the pupa under the scale covering, it usu- 
ally emerges by pushing its way out 
under the edge of the scale. 

The progress of Aphytis melinus in 
non-coastal areas is encouraging; it has 
increased the natural enemy-caused red 
scale mortality and, over the years, it will 
make insecticidal control easier. How- 
ever, the general area-wide treatment of 
citrus with toxic chemicals makes evalu- 
ation difficult. 

Aphytis Jnelinus appears to be a para- 
site that comes close to achieving biologi- 
cal control of the California red scale in 
interior climatic areas, but its complete 
potentialities and those of the new species 
from Israel remain for time to tell. 

Paul DeBach is Entomologist in Biological 
Control, University of California, Riverside. 

John Landi is Laboratory Technician in Bio- 
logical Control, University of. California, River- 
side. 

The above progress report is based on Re- 
search Project No. H-1493. 

DONATIONS FOR AGRICULTURAL RESEARCH 
Contributions to the University of California, Division of Agricultural Sciences 

BERKELEY 

California Walnut Control Board ...................... 
For research relating to objective methods of estimating a 

California Wine Advisory Board .......................................... $!,500.00 

U. S. Public Health Service. ... ...................................... $12,827.00 
on enzyme activity at interfaces 

For research relating to objective methods of estimating and forecasting the production 
of grapes 

DAVIS 

California Cling Peach Advisory Board. .................................... .S7,000.00 
For research on cling peaches for canning 

California Lima Bean Advisory Board. ..................................... .S4,000.00 
For breeding improved variety characteristics of the large dry lima bean 

California Long White Potato Advisory Board.. ............................. .$1,500.00 
$or studies on blackspot of potatoes 

California Olive Advisory Board ........................................... S4,OOO.OO 
For development of mechanical harvesting of olives 

California Strawberry Advisory Board ..................................... .S2,000.00 
For strawberry breeding program with emphasis on virus tolerances 

. . .  .S61,100.00 

Rockefeller Institute ................................................... $ 10,O 10.82 

Syntex Animal Produrn ............................................ S1,500.00 

U. S. Atomic Energy Commission.. ...................................... .$142,426.00 
For research on the effect of X-radiation on work capacity and longevity of the dog 

U. S. Department of Agriculture .......................................... .S2,800.00 
For poultry breeding investigations 

U. S. Public Health Service 
For studies on leucocyte formation in normal and leukemic cattle. . . . . . . . . . . . . . .  .$644.00 
For investigations of growth processes in achondroplasia. . 
For research on the influence of nutrition on enzyme syste 

For research on the adaptation of animals to climatic stress 
For comparative metabolic studies on Gram negative pathogenic 

For research on genotype correlations in muscular dystrophy. . . .  
For research on deaning and sanitizing food handling equipment 
For research on volatiles in spice and condiment oils. . . . . . . . . .  

For research on the role of vitamin B-12 in single carbon metabolism. . . . . . . . .  .S15,767.00 

bacteria of interest to food technologists ................................ S8,500.00 

For research on the biochemistry of antibiological activity. .................. .S19904.00 
For research on the use of enzymes for tenderizing meat. . . . . . .  $7,647.00 
For research on uronic acid metabolism of phytopat 
For research on virus multiplication and pathology 
For research on the metabolism of aromatic compounds in higher plants 
For research on the mechanisms of direct oxidation 
For research on the physiology and biochemistry of fruit respiration 
For research on trisomic inheritance in tomatoes. ...................... 

RlVERSlDt 

Kaiser Steel Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .$50,000.00 
For agricultural air pollution research program 

Monsanto Chemical Company ..... . . . . . . . . . . . .  .$3,000.00 

For studies in analytical residue method01 
U. S. Department of Agriculture ........................... 
Upjohn Company . . . . . . . . . . . . . . . . .  .S5,000.00 

For soil and water conservation research 

For res&ch in entomology 
. . . . . . . . .  
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