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tl](' Okanagan Valley was affected. Injury 
varied from () to 2% in orchard s which were 
sprayed with diazinon at petal fall for control 

of fruittrcc Icafro ll er. Diazinon, 2 quarts ;:;0 0/, 
E .C. per acre applied on June 29 gave 100% 
redu c tion of adult and I::te in star ~arva e. 
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ABSTRACT 

Three sprays of azinphosmethyl wettable powder were applied for 
seasonal control of the codling moth , Laspeyresia pomonella (I.) , in a semi
dwarf apple orchard. A rain of l. 75 cm , occurring 6 hours after a spray applica
tion, removed 41 'it of the deposit from the leaves; a rain of l.00 cm, occurring 
16 days after an application, did not remove any residue. Residues in the 
treetops were eroded more rapidly in blocks with overtree irrigation than in 
those with undertree irrigation. But there was no difference in the erosion 
rate in the overtree-irrigated orchard whether 5.1 cm of water was applied 
biweekly or 2.5 cm was applied weekly. There was a trend to poorer control of 
the codling moth with overtree irrigation. 

INTROD UCTION 
There has been concern for many years that 

m 'crtr!'e irrigation of apple trees may remove 
pesticirles and thus reduce eontro l of the 
('odling mOlh. 1.;1Spey resia pomoTlella IL . I. In a 
sm a ll-sca le cxperim ent in 1961 with Gold en 
Delicious trees. William s showed that I 
overtree s prinkling . applied 5 days after a 
spray of azinpho smethyl. removed a large 
amount of th e res idue and that a rain of 0.33 
cm that fe ll :2 day s aftpr spraying r emoved an 
en'n lar gpr amount. A nllmbe r of \Hlrke rs h ave 
inn'stigated the influ ence o f rain. or sim ul ated 
rain. on tilt' removal of other pesticides. l\1uch 
of this \\ o rk is summarized by Ebeling 119631 
11'](1 Lin skPn s . Hein e n. and Stoffers 119651. 
Our r''1wrinH' nt. conducted throughout the 
I 971 growing se ason. \vas dcs ign ed to mea sure 
tilt' eff!'ct s of overtrce irrigation on th e ('cosion 
of azinphosmpthyl rf' s iducs from apple leav es 
and on th e cont r o l of the co dling moth. The 
amount s of r!' sidu e removed by rain \v er e also 
m pas urf'd when eve r po ss ible. 

( ' ulll rihut inn :'\ II. :~ ·,I~ Ilf I he I{e,;earrh Stat inn. 

MATERIALS AND METHODS 

Thc experiment wa s conducted in ;) ad
jacent blocks II. 11 . III I of semi-dwarf apple 
trees on M. V II rootstocks. There were 8 
varieties in each block. planted randomly. 
Each block con s isted of 7 rows with 12 to 15 
trees per row. Th e rows were spaced 4.6 m 
apart and the tr ees 2.3 m apart. H e ight of th e 
trces was about :l.7 m. 

Each block was divid ed into 4 plots of 3 
ro\VS each: the 7th row served as a buffer 
bpt\\'ppn th e s prayed plots. Three sprays of 
:iO 'ii azin pho sm ethyl we ttable powder were 
applied fo r cod ling moth contro l on 2 June. 2:3 
Jun!' . and 2ll July. at th e currently recom 
mend ed rat e of ().~3 kg / ha in plot I. and at 
rat es of 0. 17 and 0.11 kg / ha in plots 2 and 3 
res pp c tive'ly . Plot 4 was sprayed with water 
only: it sprved a s a chec k on co dlin g moth 
infes tation a t harvps t and a s a blank for res idue 
analy s is. No oth er pesticides we re applied 
during the' 'wason. TIl(' sprays wpre applipd 
with an experimental. low-volume. airblast 
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sprayer lIsing SS I of wat er per ha: 
The blocks were irrigated from May to 

September. Block I received 5. I cm o f water 
every 2 weeks by undertree sprinkling. Blocks 
II and ITT were irriga ted by overtree 
sprink ling: b lock II received 2.5 cm ever y 
week and bloc k III 5.1 em eve ry two wee ks . 
No irriga tion was applied until at least I week 
after a spray application. 

The fo llowing rain s occurred during th e 
experim ent: 1.7 :1 cm accompanied by s trong 
winds on 2 Jun e. starting 6 hr afte r the sp ray 
had dried: 0.8<) cm on 8 June; 1.19 cm on 13 
J une: 0.15 cm on 22 June; 0 .3 0 cm o n 2:3 
Jun e. starting S hr after th e spray h ad dri ed ; 
0.46 cm on 25 June; a nd 1.00 cm during 9-10 
July. 

Leav es for analy sis of azinphosmethy l 
residues were sa mpled 20 times during th e 
season: b efore and after eaeh spray ap
pli cation. before and after each irr igation. and 

Applicat ion rates, 2 ' ,Tune 
kgLha Range Average 

0 . 23 1. 0- 1. 6 1. 3 

0 . 17 1. 1- 1. 6 1. 4 

0 . 11 0 . 7- 0 . 9 0 .1' 

Figure I A shows th e average residu es of 
azinphosmeth yl on th e leaves on sa mpling 
dates throughout th e summ er. wh ere b locks 
were irrigated by undertree and overtree 
spri nkl ers. Ovcrtree sp rinklin g wee kly wit h 2 .. ~ 
cm o f water did n ot remov e any more res idue 
than overtree sprinkl ing biweekly with .5 .1 cm . 
The res idues . eroded more rapidly in the 
ove rt ree-irr igated blocks th an in th e und er tree
irrigated block. but tlw differences were barely 

Initi al 
Irrigation Leve l in tree deposit 

method 
m p g/ cm2 

Overtree , 3 .4 1. 21 
weekly 2 .3 1.Lf 5 

1.2 1.19 

Ove r t r ee , .3 .4 0 .87 
biweekly 2 . .3 1..39 

1.2 1. 02 

Unde r t r ce 3 ·4 1. 31 
2 . .3 1. 57 
1. 2 1. 13 

following period s of rain. A sampl e consisted of 
a total o f 25 leaves pickPd from 4 trees in the 
ce ntre row of each p lo t at each of 3 levels: 1.2. 
2.:~ and 3.4 m abov e th e ground. Az in
phosme th y I was d eterm ined by th e M il es 
nlf'thod I J 9641. 

The cod lin g moth infes tation a t harvest was 
de termined b y examini ng all the fruit on th e 
tre('s and on th e gro und for s tings and en tries . 
Unfortunately. th e c rop was li ght and variab le. 
ranging from 0 to son app les per tree. 

R ESUL TS AND DISCUSSION 
The initial depos its of azinp hosmethyl on 

the leaves va ri ed w id l'ly be twpen blocks. Ill

dic tating tha t la rge differences wou ld be 
rpquired to show th e effec ts of sprinklin g on th e 
erosion of sp ra y d eposits. The grea test varia
tio n was at th e 3.4-m leve l where the range of 
spray d e posits lug I cm ' I on the 3 spray dates 
for th e 3 application rates was: 

23 clune 2,7 .July 
Range AverafSe Ranr;e Average 

0 . 7- 1. 8 1. 2 1.0- 2 .1 1.4 

1.1- 1. 7 1.4 1. 2- 1. :'; 1.1+ 

() . 8- 0 . 'j 0 . 2 0 . 9- 1. .3 1. 1 

sig-nif icant II' = 0.051 on ly at th e 3.4-m level. 
The following table shows the per cent of 

the orig in a l deposi ts left on th e leaves a t the 
differl'nt leve ls 3 wee ks after th e spray of 23 
Jllne. 

Th e re 
II' = O.OSI 

wa s no significant 
b e tween blocks with 

difference 
different 

Irng-ation trea tm ents in th e percentage of 
origina l depos its sti ll remaining at th e 1.2 and 
2.:\-m leve ls. Evidently th e insecticide eroded 

Residue on leaves 
% of original 

after 3 weeks 
deposits remaining 

on leaves after 
pg/ cm2 3 weeks 

0.49 40 
0.70 48 
0. 7.3 61 

0.41 47 
0. 78 56 
0.71 70 

0.77 59 
0. 91 58 
0.83 7.3 
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Fig. 1. Average residues of azinphosmethyl on leaves on 20 dates: 

A- in blocks irri ga ted by overtree and undertree sprinklers (insecticide rates and levels in trees 
combined) 

B ~samp led from 3 leve ls in the trees (insecticide rates and irrigation methods combi ned ). 

from trpe -tops by O\'e rlrpp irri/!ll tion wa s not rp
de p""iH'd on lea n' s in the IO\\'!' r len, ls of th e 
tr(' e~. 

Fi g llrp I B sho\\' s the a\'f'ragp resid llPs of 
az inpho smelhyl on lea \'es sa mplrd at :111'\,<,ls in 
111" trpes throughollt tlw slimm e r. ThoUMh 
n'si,ltl('~ \\'f'r l' high l'st at til l' 2.3-m Ipve l and 
IOln's t at till' :I.4 -m le\'PI. th e only in s tan ce 
wher t' th e initial d eposi ts at th ese 2 le ve ls 
diffprt'd signifi ca ntly II' ~ U.O.il \\a s o n 2 Jun p. 
Hega rdl es5 of the maMnitlld (' of th e initia l 
d pposi ts . thp r('siellles t'roded at approximately 
Ih e same rat f' ill paeh o f th (' :l sa mplin g Ip\·e ls. 
Thi s al-(rees with th e I\'ork o f GuntlH'r e l al. 

119 4() 1 \\'ho found that th e rate of deereas(' o f 
I1J)T res idll f's is independent of th e original 
d"posits. 

Hain s occ llrrin/! soon after sp ray ap
pli ca tion removed large amounts of insecticide. 
For pxamplf'. the 1.7.') cm that fe ll 2 Junf' 
start in/! h hr after th e spra y had elriN\. and 
la :;ti ng' for 10 hr. rf'mO\wl 41 '" o f till' initial 
depos it: th (' much lightpr rainfall of 0.:10 cm 
on 2:1 J IllH' . startin g .') hr aft e r spra y ap
pli ca tion. and las tinM for 3 . .') hr . rf'movf'd 12 " 
of Ih(' inital deposit. When dry weather 
follolH'd a spray application th e rros io n rat e 
\\'a , mu c h , Io \\·e r. For example. durin /-( th e dry 
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I-w cp k p eriod followin g th e spra y o f 2H Jllly 
th e initial d e po sit erod ed only 7'i' 

Hes idues that had bf' pn on th e leaves for 
long pe riods were not erod ed as readily a s 
fres hly-applied spra ys. F or px a mpl e . th e 
av pra gp residu e on leav es in all plot s on -; J Illy. 
14 day s after s pray appli ca tion. wa s 0 .65 

Jig / C IlI ' . Though a rain of 1.0 C IlI fe ll dllrin g 
II) hron 0-10 Jul y th e a verage r f's idllP o n J2 
Jlll y wa s s till 0 .64 Jig / cm ' . No irrigatio n wa s 
applied be tween -; and 12 Jlll y. 

O vprtrep sprinkling is lik ely to ha ve an 
effec t s im ilar to rain on th p remo val o f rps idll P 
and th erefore we be li eve that OVf'rtree 
irriga tio n should be d eiaYNI as long a s poss ible 
afte r spray application. Furth N work IS 

required to d e termin e how soon overtrl'l' 
irrigatio n can be applied aft e r s pra yin g without 
ea lls in g sc riou s e rosion of s pra y d eposits. 

It is int eres ting to note that az inl1hosml'lhyl 
res idlles d ec lined more rapidly . and to low pr 
leve ls. in th e we t weath er o f Jun e th a n in th e 
dri er period s of July and A IIgll s t. C Olli tem
pe ratures u sually occ ur with th e wPl ,,,ca ther of 
Jlln e and this ext end s tlw p f' riod of codling 
moth pm erge nce . Thest' 2 fa t: tors. rapid res idll e 

dpclinp and ( '001 wet weath er. may explain wh y 
good control of fir s t-brood codling moth is not 
readily o bta in ed in somp years . 

Rpt: all se th e t: rop was so light and va riable 
no d e finit e t:on t: llI s ions cOllld be drawn from 
the codling moth COllnts. However. th ere 
appl'ared to he no diffprence in th e co ntro l 
al'hif'vNI ,,,ith 0. 2:3 and 0.1 i kg / ha of 
azinphosmethyl. C ontrol appeared poorcr with 
0.1 I kg / ha . P erce ntage codlin g moth in
fl's tation for tlH' ;1 rat es of azinphosm eth yl was 
.) . . ) . and H. rps pec tivply: infestation in th e 
dwck was 4:3 7. . Thl' effect of irrig ation 
method on codling Ill o th control appea red 
1ll0rt' pronoun t:cd: th ere was a trend to poorer 
control with overt rep irrigation. Th e infes tation 
in till' bloc k sprinkll'd lIndertrt'e averaged 2'7< ; 
in th e bloc k s prinkl ed overtree weekly. 6 'if ; 
and in th e blo('k sprinkl ed ov ertree biw ee kl y . 
12 % . Hespec ti ve percenta ges in th (' t: hec ks 
II' l' rp ;1 '). 42 and 4S. 

Aeknow ledgements 
We wish to acknowledge the ass ista nce of 

B. J. Madsen a nd G. D . Halvorson in the 
ma nagement of irri gat ion, application of sprays, 
and sa mpling of lea ves and fruit. 

References 

Ebeling, W. 1963. Analysis of the bas ic processes involved in the deposition, deg rada tion, 
persistence, and effec ti veness of pes ti cides. R esidue R ev . 3: 35-1 63. 

G unther , F . A. , D . L. Lindgren, M. I. Elliot and J. P. Ladue. 1946. Persistence of certa in DDT 
deposits under fi eld conditions. J. E con. Entomol. 39: 624-627. 

Linskens, H . F. , W . Heinen, a nd A. L . Stoffers. 1965 . C uticu la of leaves a nd the residue problem . 
Residue Rev . 8: 136- 178. 

Miles, .J. R . W. 1964. A new colorimetric method for determ inat ion of residues of Guthion a nd 
E thyl Guthion and t heir oxygen a nalogs . . J. Ass. O ff. Agric. C hem . 47: 882 -885. 

Williams. K. 1961. Note on the effect of ra in , and sprinkler irrigat ion. on the persistence of 
spray residues of G uthion a nd Sevin on apple leaves. Can . J. P lant Sci. 41: -4 ,19 ·· i5 l. 




