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LACK OF ECONOMIC BENEFIT BY EARLY BLIGHT FUNGICIDE
APPLIED THROUGH CENTER PIVOT IRRIGATION sysTEMS 1

by
G. D. Baston and M. E. Nagle = 2/

Summary

Four applications of Du-ter ® applied through a center pivot irrigation system did net
control early blight or increase yield, Four to six applications of Bravo é applied through the
sprinkler in August before the onset of disease significantly reduced numbers of subsequent
lesions in both years of testing, but did not increase yield,

_Introduction

Sprinkler systems have been successfully used to apply fertilizers (5, 10, 13), herbi-
cides (14, 15), fungicides (1, 6, 12) and ingecticides {11}. This method saves the grower time
and the use of energy. ' ‘

Recently, Bravo ®, chlorothalonil, applied at the end of the irrigation period through
solid set, portable sprinklers and during irrigation through center pivot irrigation systems was
compared to aircraft and ground spraying for control of early blight in Idaho (12). Application
through irrigation systems and aircraft application was as effective as ground spraying and all
had less severity of early blight than the non-treated control. Unfortunately, yield data was
not reported for either year.

In contrast to the Idaho vresuits, we previously found that aircrafi-applied fungicides
neither controlled early blight nor increased yield of potatoes grown under sprinkler irrigation
(4}, Recently, Du-ter ), triphenyltin hydroxide, and Bravo have been cleared for application
through sprinkler systems by the Washington State Department of Agriculture. Thus we evalu-~
ated Du-ter and Bravo injected during 1rr1gat10n through center pivot systems for control and
increase in production of Russet Burbank,

Materials and Methods

Center pivot irrigation circles (98-125 acres) of the Russet Burbank were divided into
pie-shaped treatment plotg of about 10 acres each by either shooting angles at the center pivot
with surveyor's transit or measuring arcs at the outer circumference. Treatments of Du-fer
(1 year) and Bravo (2 years) were replicated at least 4 times in a random manner,

At the beginning of the experiment dye was injected into the center pivot system with a
high pressure fertilizer injector pump during irrigation to deiermine the {ime to start or stop
the fungicide injection. This same pump was calibrated to inject 8 10 9,5 oz/a of Du-ter and 1
or 1.5 pt of Bravo/a in approximtately 0.5 gal of solution per minute at the fastest center pivot
rate of travel (Table 1).
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Irrigation catch bottles with 3, 75-inch diameter metal funnels were placed about 200
ft outside the outer circumference of each plot to determine gallons of water applied per acre
{Table 1). '

Early blight lesions were counted from a sample of 20 leaves collected blweekly at
random from each plot at the start of funglmde treatment (Table 1).

Aerial infrared pictures were taken weekly in 1976 and 1977 to locate and document
any visual difference between treatments.

Five to six 20-ft single row plots in each ireatment were harvested in mid-September.
Samples from each treatment were composited for yield and grade determinations.

Results

Control plots averaged less than 1 lesion per leaf until early August (Table 1). Mod-
erate to severe early blight developed the last of August and numbers of lesions increased rap-
idly up to as high as 72,5 lesions per leaf in 1977 (Table 1).

Four applications of Du-ter starting on June 8 and ending August 7 gave na control in
1973 (Table 1). Applying Bravo 4 to 6 times, starting in early August and ending in early
September significantly reduced the numbers of lesions in 1876 and 1977. Infrared photos of
fields showed visual differences between Bravo-treated and control plots by September in 1976
but not in 1977, Neither Du-ter nor Bravo significantly increased yields, Bravo did seem io
increase the % U.8. No, 1 tubers with the increase being significant at the 1 pt/a rate in 1976.
The fields we gtudied died prematurely by mid-September.

Discussion

The first fungicide application for early blight control should be in late July or early
August in Washington (Table 1) (4). The 4 to 6 applications of Bravo reduced the number of
early blight lesions but did not increase yield. The 4 applications of Du-ter applied prior-to
August 7 probably were applied too early for control., However, in Idaho McMasters and Doug-
las (12} with only 2 applicationg of Bravo applied through a center pivot irrigation system on
July 26 and August 6 controlled early blight until August 27.

Bravo reduced the number of early blight lesions by one-half or more up into Septem-
ber, but did not increase yield (Table 1). These findings agree with thoge of Harrison, ef al
{7, 8) in Colorado where they controlled the disease with ground-applied fungicides to rill ir-
rigated potatoes but did not increase yields. These results do not agree with those of Douglas
and Groskopp (3) who were able to control early blight and increase yields in eastern and
southeastern Idaho with ground-applied fungicides on sprinkler irrigated potatoes. Harrison,
et al (7) atiributed their lack of yield increase to the late development of disease under Color-
ado conditions and his difficulty in measuring early blight defoliation because of the prevalence
of Verticillium wilt (8, 9}.

Fields of Rugget Burbank die early by known (8, 9, 16) and unknown factors in Wash-
ington, even thosge that have had only one previous crop of potatoes. REarly blight is most sev-
ere on the foliage of such physiologically aged early dying plants (2). Therefore, if fungicides
are ever to give economic benefit they should under these severe early blight conditions, but
they did not. Even though Bravo controlled early blight it did not control the other diseases.
Early blight probably would not have been an economic problem even in the absence of the
other diseases since it doesn't express itself on foliage in fields that do not have early dying.

We conclude that fungicides applied by aircraft and through center pivot irrigation for
early blight control do not provide any economic benefit under growing c:ondltlons in Washing-
ton.




10,

11,

12.

13.

14,

15,

186.

91

Literature Cited

Aldrich, T., W. J. Moller, and H. Schulback. 1974. 8Shot hole disease control in almonds
by injecting fungicides into overhead sprinklers. California Agriculfure. October, 11.

Barratt, R. W. and M. C. Richards. 1944, Physiological maturity in relation to Alter-
naris blight in tomato. Phytopathology 34:997 (Abstr.)

Douglas, D. R. and M. D. Groskopp . 1974. Control of early blight in eastern and south-
central Idaho. Amer. Potato J. 51:361-368,

Easton, G, D., M. E. Nagle and D. L. Bailey. 1975. Lack of {foliar protection from early
blight by aircraft-applied fungicides on sprinkler irrigated potatoes. Plant Dis. Reptr.
59:910-914, :

- Fishback, P. E. 1970. Applying chemicals through the irrigation system. Solutions._

Sept. - Oct. :20-28.

Gerstl, Z., U. Mingelgrin, J. Krikun and B. Yaron. 1977. Behavior and effectiveness of
Vapam applied to goil in irrigated water. Spec. Publ. Agric. Research Organ. Vocani
Cent. §2:42-50,

Harrison, M. D., C. L. Livingston and N, Oshima. 1965. Cenirol of potato early blight
' in Colorado. I. Fungicidal spray schedules in relation to the epidemiology of the di-
sease. Amer, Potato J. 42:319-327. '

Harrison, M. D. and J. R. Vennette. 1970, Chemical control of potato early blight and its
effect on.potato yield. Amer. Potato J. 47:81-86.

Harrison, M. D. 1974. Interactions between foliar sprays and soil fumigation in the yield
response of potatoes. Phytopathology §4:860-864.

Hergert, G. W, and J. Q. Reuss, 1976, Sprinkler application of P and Zn fertilizers,
J. Agronomy 68:5-8,

Hudson, W. B. and B. P. Beirne. 1970. Effects of sprinkler irrigation on McDaniel and
European red mites in apple orchards. J. Entomol. Soc. Brit. Columbia 67:Aug,

McMaster, G. M. and D. R. Douglas, 1976. Fungicide application through sprinkler ir-
rigation systems. Trans, Am. Soc. Agr. Engr. 19:1041-1044,

Middleton, J. E., et al. 1975. Irrigation and fertilizer management for efficient crop pro-
duction on g sandy soil. WS5U College of Agr. Res, Ctr. Bul. 811. 10 pp.

Ogg, A. G., Jr. 1976, Application of herbicides through sprinklers. Proc. Western Soc,
of Weed Science 29:592-73, ‘

Ross, R. 1974. Herbigation. Irrigation Age. Nov. - Dec. :5-8,

Soltanpour, P. N, and M, D. Harrison, 1974. Interrelationships between nitrogen and
phosphorus fertilization and early blight control of potatoes. Amer, Potato J, 51:1-17.




“fHay, wmﬂxm wﬁmﬁwﬁzz g nwonﬂm ‘01 SUIpPIVDOE
uHs h&@h umbﬁm ' ur hmuumﬂ awes o3 Ylim mpumemmm&\w

10497 9¢ W3 3T JUBIAIIIP AT3UTOTITUATS
U ST . "PAPIODSI IOU BIEQ
*juswyEaxl/soses] QF IO 3UMOo0 mmmnm><\m

..m\noﬁu#ﬁam Hmm ﬁmOHm ‘®D) ZOHE pur mmmm ‘p099 ‘€0TC ‘£OSt

‘gecgZg UT 6 hmnEmunmw PUE g hwaﬁmpamm ‘gz asnsny ‘gl asudny. HH vmﬁm:¢ ‘b umﬁ@ﬁﬂ uo paronalur

seM LL6] UY OABIG “®/UOTINTOS 128 (946G "e2) PEEY PUR GO8S ‘¢98C ‘L68G UT ‘T Ioquerdas pue

€% pwﬁmz¢ ‘eT 1snEny ‘3% jsndny- vmvownnw SEM OLET UT obmhm ‘B/UOTANTOS Hmw (gs6g "®2) 608t
pue mwmm mem "LETF UT 4 umsms¢ poe 9z hﬁﬁh ‘4T Ayng ‘g eunp wo paloalful ses gLaT Ut nmurzm\a

B L69 ® 5G B L9°OY ® G'BL B ET ®8'C % 0'0 B IO = suoN LLET TOXJUC)

B 6I9 ® 09 QgL . QLS ®E60 Bp1T EBOO BIOO £018 3d §°T  LLBT  onmag
2 08¢ Q3. BOE BEOT TIG eI'0 ®BOO 2 Z'0 -- QuoN 96T TOIIU)
2 18¢ Q%L qQgil ¥EY ® 69 ®2Z2'0. ®Eg0 210 ° 9L6S 1d g'T  9LBT  oAlg
® 609 ® 8L 448G ®I°G ®9'9 g0 TIO T 0 9.6¢ ad T 9L6T  oavag
¥ 0F9 ¥ g9 - BLTIE ¥ S8 20z ©80 == -- SUON £46T TOIIUOD
® $g9 ¢ g9 - BI'. ®BOS ETT R OO I BG6E  ZO G'6-8  ELBT  Je1ng
€30 (A1) Ol-L 38S ¢ 395§ Eg6L 8oy g 3ny ST &P g-T 4Tnf  /j@d0% 8108 ieaL S9PIO
PIOTA  Saoeqn) -Lg 3ny \5538 /a1ey ~tguny

T "ON \Mwmmﬂxmaoﬂmmﬁ pamﬁﬁn Atxeq ‘18D

"S' % . _ :

*qu8TTg ATI®e JO [O0I3U0D Syl pur oielod Jueqrng 3assny

jo uoriounpoxd uo we3isAs uorledtaar joard aviusd ® g3noayy parrdde saprorduny y0o 109134 .?H aTqer

4



