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Section of wood cut away to show overwinter- 
ing flatheoded borer in prepupal cell. 

Pacific flatheaded borer may be con- 
trolled on established deciduous fruit and 
nut trees with a preventive dieldrin spray 
when the application is made before eggs 
are deposited in the spring. However, this 
treatment is  an expensive substitute for 
good cultural practices to keep the trees 
in healthy vigor and free from sunburn. 

Overwintering flatheaded borer larvae exposed 
to show shape and length. 
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H E  P A C I F I C  FLATHEADED BORER, 
T C h  rysobothris mali Horn, is a major 
pest of deciduous fruit and nut trees in 
the centraI \alley of California. The se- 
\erity of flatheaded borer damage varies 
greatly from year to year. Se i  ere damage 
is usually associated with aboxe normal 
summer temperatures and sunlwrned 
trees. 

If trees loie iigor. they are likely to hc 
seriously damaged by this horcr. Young 
transplanted tree3 are particularly suh- 
ject to attack, since there is a prriod dur- 
ing their establishment when their condi- 
tion is somewhat weakened. Also, the 
severity of attack may he associated with 
the number of heetles present in the area. 

Flatheaded borers may be considered 
as secondary invaders in established trees. 
Trees are predisposed to initial infesta- 
tions hy adverse growing conditions 
which result in weakened trees, the most 
common of which are: (1) nematode, 
hacteria, and fungus injury resulting in 
low tree ligor, (2)  poor irrigation. ( 3 )  
salt injury, (4) summer defoliation hy 
spider mites resulting in severe sunburn. 
and ( 5 )  sunburn due to pruning prac- 
tices. A common practice by some or- 
chardists is to qecerely prunc out the in- 
side portion of trees which exposes many 
of the main tree scaffolds to sewre sun- 
h r n .  

The borcr has a single generation a 
year. Transformation into the adult \tag? 
occurs from the first of April through 
July. The adults are sun-loving and quick 
in flight. The rggs are usually laid singly 
in cracks and crevices in the hark. The 
hatching larva bites a hole in the bottom 
of the eggshell and mines directly into the 
hark. I t  works its way into the cambium. 
l m k ,  or wood. and packs the waste and 
excrement in the mine behind it. 

Almost all the feeding and mining is 
done in the cambium until the larva is 

nearly full-grohn, when it 1)oreb into the 
outer wood and forms a slightly enlarged 
oval cell in which to pupate and transform 
into the adult. The larca thcn enters the 
prepupal stage to pass the winter. 

In 1962, field evaluations of three insec- 
ticides wcre conducted in the counties of 
Butte on cherries and primvs, Calal eras 
on apples, Contra Costa on walnuts, 
Frewo on prachrs, Kvrn on plums, Mer- 
ced on nectarines, Santa Clara on prunes, 
and Sirtter on prunrs and peaches in the 
scarch for an effectixe chemical control. 
These trtatmentq wrrr applied 1 ) )  cither 
hand sprayer or paint brush rarly in the 
season before egg laying had hegun. 

Borer populations were low in &elen 
of the eight 1962 plot area\, resulting in 
insignifirant differences hetween treat- 
ments. Onc test area in Mrrced County 
did develop high borer populations. The 
experiment there was conducted in a nec- 
tarine orchard with each treatment hav- 
ing 10 single tree replications a i d  heing 
applied by hand gun. The treatments 
were: dieldrin 3 lbs 25% WP per 100 gal- 
lons; Thiodan (rndosulfan), 3 Ibs 50% 
WP per 100 gallons; DDT 3 11). 50' WP 
per 100 gallons; and an oiitrc,nt< (i check. 
Treatments w ( w  applied on April 1 2  and 
June 21. Control was e\aluated in O( toher 
1 ) ~  cutting the live horer larlae from the 
wood of entire trew. The dieldrin treat- 
ment gave a striking reduction i n  the 
horer population, but the other trc,atments 
wrre only slightly c3ifferc.nt from the un- 
treated (heck (tablc I . 
TABLE 1 COMPARISON OF MATERIALS F O R  CONTROL 

OF PACIFIC FLATHEADED BORER ON NECTARINES 
IN CRESSY, MERCED COUNTY, 1962 

Dosoge/100 gals. N \ ~ ~ ~ ~ s o f  

in 10 trees Material water* 

Dieldrin 3 Ibs. 25% W P  18 
Thiodan (endosulfan) 3 Ibs. 50% W P  147 
DDT 3 Ibs. 50% W P  192 
Check 194 

* Plots sprayed on April 12 and June 21. 
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Sincc borer infestations are most com- 
monly associated with sunburn on estab- 
lished trees, the 1963 experiments were 
conducted on mature Santa Rosa plum 
hranches that were artificially defoliated 
to enhance chances of sunburn and an 
infestation of borers. This practice proved 
to bc xer) satisfactory. Sixty expoced, hut 
uninfestcd, 4-ft scaffold limbs were se- 
lected and defoliated on 60 trees in early 
spring. Ten limbs uerc chosen at random 
for cach trt,alinrnt, The first trmtment 
uas determined b y  placing infrqtcd wood 
in screm cages in the orchard and apply- 
ing the insccticides after the first adult 
female apprared, on April 30. Control 
evaluations were made by thoroughl) ex- 
amining the marked and treated branch 
in Srptembrr. 

The 1963 trcatmrnt, included dieldrin 
at 2 lbs 257h WP per 100 gallons of water 
a s  single sprais, one applied on Map 1 
and one on July 10, and as a double spray 
applied on hoth May 1 and July 10. Lead 
arsenate was applied as a dormant spray 
and as a single spray on May 1. These 
tieatments were compared with an un- 
treated check (tahle 2 ) .  

TABLE 2. COMPARISON AND T IMING OF TWO 
MATERIALS FOR CONTROL OF PACIFIC FLATHEADED 

BORER ON PLUMS IN ARVIN, KERN COUNTY, 1963 

REW PUBLICATIONS 
ready for distribution 

Single copies of these publications-except Manuclls 
and books-or a catalog of Agricultural Publications 
moy be obtained without charge from the local ofice 
of the Farm Advisor or by  oddressing a request to: 
Agricultural Publications, 207 University Hall, Univer- 
sity of California, Berkeley, California 94720. When 
ordering sale items, please enclose payment. Make 
checks or money orders payable to  The Regents of the 
University of California. 

FLRROW IRRIGATION. Manual 37. Irriga- 
tion factors, Flat land furrow systems, 
Corrugation systems, Contour furrow sys- 
tems, Furrows of miscrllancous shapes, 
and Furrows of miscellaneous arrange- 
ments are the chapter hcadings of this de- 
tailed guide to the estalilishmrnt of thc 
proprr irrigation system for a specific 
job. Appendices are included : Conver- 
sion tables; Capacity tahles arid charts 
for headland facilities; Dcsign of systems 
for reuse of irrigation tailwater; and 
Mpthods of determining the numher and 
cost of syphon outlets needed. Photo- 
graphs, charts, diagrams, tahlcs? and a 
selected bibliography add to the d u e  of 
this thoroughly useful manual. Price 
$2.00 with request. 

COMMERCIAL CROPS 1N CALIFORNIA. Imf -  
let 198. Lists the crops (except forest 
products) which are grown in California 
in sufficient quantity for sale to be classi- 
fied as commercial. 

Materials 
Time of No. borers 

application ~:_4: . . . . . . . . 
Dieldrin 2 Ibs 25% WPI100  Mov  1 and 

J;ly 10 6 . ~ *  
Dieldrin 2 Ibs 25% WP, 100 M a y  1 l l * b  
Dieldrin 2 Ibs 25% WP/100 July 10 191be 
Check 4 4 h C  
Lead orsenate 4 lbs/100 Dormant 48'- 
Lead arsenate 4 lbs/100 May 1 52c 

*Contrast of Means was by Scheffe's Method of 
Lineor Contrast-figures are not significantly different 
when subscript letters are the some. 

-4t the 9091 leiel of probability, dirl- 
drin applied in May and July was signifi- 
cantly morc effectile than the check. and 
lead arwnate applied in either thc dor- 
mant period or in Ma) ; dieldrin applied 
in  May was significantly better than lead 
arscnate applied either in the dormant 
period or  in May; there were no signifi- 
cant differences hetween dieldrin applied 
in July. the chcck. and lead arsenate 
appl id  cither in the dormant period or 
i n  Ma!. 

I n  1966 test. were conductrd in I<wn 
County i n  a 13eauty plum orchard that 
had 1)een heal ily infvsted the previous 
year. Tree \elrt tion arid procedureq were 
the same a5 dcccr i fd  for the 1963 tests. 
Timing of spray- applications using 2 lbs 
dieldrin 25% WP per 100 gallons of 
water per acre wab aluatcd. 

Single treatments wrre applied on April 
27 130 days before harvest) and June 30 
(postharvest), a douhle treatment was 

Bark damage f r o m  flatheaded borer on sun- 
burned peach limb. 

applied on April 27 and June 30; the 
check was untrrated (table 3 ) .  
TABLE 3. T IMING OF DIELDRIN SPRAYS F O R  CONTROL 

OF PACIFIC FLATHEADED BORER IN ARVIN, 
K E R N  COUNTY, 1966 

Number of 
borers Timing of treatments* 

Aprll 27 1 
April 27 and June 30 

Check 38 

2 
June 30 29 

* Treatments were 2 Ibs dieldrin, 25% WP per 100 
gallons of water, opphed by hand gun. 

Et aluations i\ere made in early Decem- 
her after leaf drop. Dieldrin applied as a 
single treatment on April 27, or as a 
double treatment on April 27 and June 
30, gale significant reductions in the 
borer population. This material applied 
as a single treatment on June 30 did not 
give adequate control. It would appear 
from these 1966 data that the April treat- 
ment was the effectite treatment in the 
double April and June treatment. 

C. S. Dazip is Extrnrion Entomologist. 
Univw&y of California, Rerke1r.y. J .  H .  
Black and R. W ,  Hcnch are Farm Ad- 
vitors, Kern County. C. V .  Carlson is 
Farm Advisor, Uerced County. Assist- 
ance with plot work u?us obtained f rom 
the following farm advisors: D. H .  Cha- 
nc'y, C .  A. Ferris, $I. H .  Cud t r ,  L.  Hen- 
dricks. D.  M. Irving, L. R. !I.lcNelly, C .  R. 
Post, D .  E.  Ramos, A .  €1. &,tan, and K. R. 
Sanborn. A;d in plot &signs and stati.+ 
tical arialysir was ohtaincd from C. R. 
Row(.. Extension Econornirt, LT. C., Berkc- 
ley.  

FIRST VOLUME 
OF NEW CITRUS BOOK 

Volume I of a four-iolnme work en- 
titled THE CITRUS INDlKTRY wai re- 
crntlj issurd by The Unilcrsity's nilision 
of Agricultural Scienres. Volume TI is ex- 
pected to be readr for distribution in July 
o r  August 1968, followed by two more 
1 olumes which it i? hopcd will be ready in 
1969 or 1970. 

The first lolume tontaini chapters on 
the history of the industry; the world dis- 
tribution of citru. ; botany, and larittieq. 
Future volumes will deal with the anat- 
ornv and ph.i siology of citrui; reproduc- 
tion. plant regulators ; man) rultural 
practices. Authorc. of chapters are all staff 
members of the California A,rrrirultiiral 
Exprriment Station. 

The selling price of each \olumc~ will he 
1)as~d on it< cost of manufacture. Copies 
of Volume I may hr ohtained from Agri- 
cultural Pu1)Iications. l.-niver\ity Hall, 
university of California, Berkeley, Calif. 
94720. Recauw of indefinite dates and 
prices, no ordrrs lor othvr than Volume 
I can be accepted at this time. Volume I 
sells for $10 pluq a shipping charge of 
404 in ITS. and Western Hrmisphere, 
60d otherwise. 
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