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twice, using a randomized complete
ABSTRACT block design with a factorial arrangement
Walker, H. L., and Boyette, C. D. 1986. Influence of sequential dew periods on biocontrol of of treatments (10).
sicklepod (Cassia obtusifolia) by Alternaria cassiae. Plant Disease 70:962-963.

RESULTS AND DISCUSSION
In greenhouse tests, at least 8 hr of dew within 2 days after inoculation was required for the fungus A single dew period at least 6-8 hr was
Alternaria cassiae to kill all inoculated sicklepod seedlings consistently. Increased efficacy of A. needed for 90-100% kill of sicklepod
cassiae was evident when inoculated seedlings were treated with two shorter than optimal dew seedlings. The maximum rate of kill was
periods of 2-6 hr 1, 2, 3, or 4 days after the initial dew period. For A. cassiae to be used as a obtained with the shortest delay in the
microbial herbicide, inoculum should be applied when environmental conditions are favorable for
dew to occur on the foliage of sicklepod within 2 days after inoculation. lation. When an initial 8-hr dew period

was delayed up to 2 days after inoculation,
Sicklepod (Cassia obtusifolia L.) is a mycoherbicide to control sicklepod better. rate of kill in sicklepod was equal to

problem weed in many fields of soybean The study described in this paper was plants receiving dew periods immediately
(Glycine max (L.) Merr.), cotton initiated to determine the effects of two after inoculation (Fig. 1). When theinitial
(Gossypium hirsutum L.), and peanut shorter than optimal dew periods and the dew period was delayed 3 days or longer
(Arachis hypogaea L.) in the southeastern effects of delaying either the initial or the after inoculation, however, there were
United States (3,5-7,9,11). Seedlings second dew for 1, 2, 3, or 4 days. significant reductions in the numbers of
emerge throughout the growing season plants killed.
under a wide range of environmental MATERIALS AND METHODS Two successive dew periods of 4-8 hr
conditions (11). Sicklepod is resistant to The isolate of A. cassiae used in these enhanced weed kill (Figs. 2-5). The sec-
many herbicides (4), and a combination tests was the same as that studied ond dew periods produced the greatestin-
of weed management practices is often previously (17). Culture conditions and crease in seedling mortality when they
necessary for effective control (6). methods for production and quantitation occurred within 2 days after the first dew.

The fungus Alternaria cassiae Jurair & of inoculum were described (17). About The results from successive dew periods
Khan has been evaluated as a microbial 200 g of a conidial preparation (1 X 10' were not additive, however. For example,
herbicide to control sicklepod (12,15,17). conidia per gram) was produced and two successive 4-hr dew periods produced
A dew period of at least 8 hr is required stored at 4 C. These conidia were used as less seedling mortality than did one 8-hr
for conidia of A. cassiae to germinate and inoculum for all tests. dew period.
provide 100% control of sicklepod Sicklepod seedlings were grown in a The initial dew period had a greater
seedlings. No attempts were made to greenhouse from acid-scarified seeds effect on disease development than the
determine the effects of delayed or planted in strips of 12 peat pots (5.5 cm second dew period. For example,
multiple dew periods on infection and kill square) (Jiffy Products [NB] Ltd., successive dew periods of 6 and 4 hr
of sicklepod. Under field conditions, dew Shippegan, Canada). The potting medium resulted in consistently higher mortality
formation and duration can be difficult and greenhouse conditions have been de- than did successive dew periods of 4 and 6
to predict; often, several days will pass scribed previously (17). Seedlings were hr (Figs. 2-5).
without any measurable leaf wetness. inoculated in the cotyledon- to first-leaf
More information is needed on the effects stage by spraying until runoff with aque-
of dew duration to understand the envi- ous preparations containing 1 X 105
ronmental conditions necessary for this conidia per milliliter and 0.02% (v/ v) non-

oxynol (9-10 POE) [a-(p-nonylphenyl)- 100-
Present address of first author: The Mycogen wo-hydroxypoly(oxyethylene)]surfactant. • l
Corporation. 3303 McDonald Ave., Ruston, LA Control plants were sprayed with water • 80
71270. containing 0.02% surfactant only. 60-

Mention ofa trademark or proprietary product does Immediately after inoculation, the a •
not constitute aguarantee or warranty of the product plants were placed on greenhouse •4_
by the USDA and does not imply its approval to the bece 0hr dew) orIinIdew chambersIE-' t0- . .,•,..°'"
exclusion of other products that may also be suitable. benhe (0 dew) 4 6 or in dew chanmbvers 20-

Acetdfrpbiain4Arl18.greenhouse benches. A second dew 8 6 4 2 0 •,

Th p bl c ti n o ts f hi a ti l w re e ra e in a t p eriod of 0 , 2 , 4 ,6 , o r 8 h r fo llo w ed 1 ,2 ,3 , DEW (HR)

by page charge payment. This article must therefore be of 4 days after the initial dew period. The Fg.1Efetodlaigntalewprdsn
hereby marked "advertisement" in accordance with 18 percentage of patmrliywas kill of sicklepod plants by Alternaria cassiae.
U.S.C. § 1734 solely to indicate this fact. patmrliyThe relationship was best described (P =determined 2 wk after inoculations. 0.0001, r2 

= 0.88) by the following equation: Y
This article is in the public domain and not copy- All 100 treatments were replicated = 4.65 + 3.18D + 1.80D 2 2.63T, where D =
rightable. It may be freely reprinted with cus-
tomary crediting of the source. The American three times with 12 plants per experimental length of dew period (hr) and T = time after
Phytopathological Society, 1986. unit. Each experiment was repeated inoculation (days).
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The optimum dew periods for maximum
disease development can vary widely with
respect to species or isolates (1,2,13,14).
The optimum dew period for A.
cucumerina (Ellis & Everh.) Elliot was 24 y - i -
hr at 20 C (13), whereas A. helianthi 80 1 80

(Hansf.) Tubaki & Nishihara produced _j 60 !I;.60 - _ , 60 -

maximum levels of infection with a 12-hr 1 40

dew period at 25 C. Lesion size of A. ' 40-!! 40
C-L 6 o.6helianthi on sunflower (Helianthus 0o-20 606

annuus L.) was significantly increased 2 O ,%,0 00-

with 10 sequential dew periods of 10-15 8 6 4 2 0 0 8 6 4 2 0 0o

hr each compared with plants treated FIRST DEW (HR) FIRST DEW (HR)

with two dew periods 10-15 hr each (1). Fig.2. Effects of two sequential dew periods of Fig. 4. Effects of two sequential dew periods of
In other studies, an isolate of A. various durations on kill of sicklepod plants various durations on kill of sicklepod plants

macrospora Zimm. pathogenic to cotton by Alternaria cassiae. The first dew periods by Alternaria cassiae. The first dew periods
were initiated immediately after inoculation were initiated immediately after inoculation

(Ge bantrb l a fteradene Leriod m aximu and the second dew periods were initiated I and the second dew periods were initiated 3
weed control after a 9-hr dew period at 25 day later. The relationship was best described days later. The relationship was best described
C (2), whereas another isolate of A. (P = 0.0001, r2 = 0.83) by the following (P = 0.0001, r 2 = 0.84) by the following
macrospora pathogenic to spurred anoda equation: Y= 21.70 + 9.97F- 7.35 F2 1.75S, equation: Y= -12.33 + 14.09F+ 0.99F 2 -0.62
(Anoda cristata (L.) Schlecht.) required where Y= percent sicklepod killed, F= length S, where Y = percent sicklepod killed, F =
dew periods of >24 hr at 25 C (14). of first dew (hr), and S= length of second dew length of first dew (hr), and S = length of

Any commercially successful myco- (hr). The combined results of two repeats in second dew (hr). The combined results of two
herbicide must produce a consistent, time are presented. repeats in time are presented.

predictable level of weed control when
applied to the target weed according to
established protocols. An understanding
of the effects of varying dew periods on - -
sicklepod infection by A. cassiae will help 100

determine the optimum timing of 80 80

applications and the most suitable ---.
formulations to provide a consistent level 260 -60
of weed control. A. cassiae would be most Z 40 - 40

effective as a mycoherbicide if applications a _1. _
were made when conditions favor the 20 6 V0

occurrence of at least 8 hr of dew on 8 6 4 2 0 "8 6 4E 2 0 -

inoculated sicklepod plants. A delay of 1 FIRST DEW (HR) FIRST DEW (HR)
or 2 days in the occurrence of dew might Fig. 3. Effects of two sequential dew periods of Fig. 5. Effects of two sequential dew periods of
be tolerated without adversely affecting various durations on kill of sicklepod plants various durations on kill of sicklepod plants
the efficacy of this pathogen. On the basis by Alternaria cassiae. The first dew periods by Alternaria cassiae. The first dew periods
of these results, successive dew periods were initiated immediately after inoculation were initiated immediately after inoculation
shorter than 8 hr each would be and the second dew periods were initiated 2 and the second dew periods were initiated 4
conducive to disease development when days later. The relationship was best described days later. The relationship was best describedtheyoccur within2daysafter inoculation. (P = 0.0001, r 2 = 0.80) by the following (P = 0.0001, r 2 = 0.71) by the following

equation: Y = 23.70 + 25.83F + 0.75F 2 
- equation: Y=-13.8+9.OOF+ 1.78F 2-0.88S,

Leaves of sicklepod plants fold as a 1.88S, where Y= percent sicklepod killed, F= where Y= percent sicklepod killed, F= length
result of phototropic response to low length of first dew (hr), and S = length of of first dew (hr), and S= length of second dew
light intensity; this phenomenon makes second dew (hr). The combined results of two (hr). The combined results of two repeats in
herbicide application and deposition repeats in time are presented. time are presented.
difficult (8). The results of these tests
indicate that conidia of A. cassiae can and McGuire, J. A. 1980. Competition of and Procedures of Statistics. McGraw-Hill, New
tolerate repeated periods of wetting and sicklpod (Cassia obtusifolia) and redroot York. 633 pp.
drying. Therefore, inoculum applications pigweed (Amaranthus retroflexus) with cotton 11. Teem, D. H., Hoveland, C. S., and Buchanan, G.

ca b ad trugou heda nd~ (Gossypium hirsutum). Weed Sci. 28:258-262. A. 1980. Sicklepod (Cassia obtusifolia) and
ca b mdethouhot heda ad .Crowley, R. H., Teem, D. H., Buchanan, G. A., coffee senna (Cassia occidentalis): Geographic

eliminate the need for late after- and Hoveland, C. S. 1979. Responses of distribution, germination, and emergence. Weed

noon or evening applications. Thus Ipomoea spp. and Cassia spp. to preemergence Sci. 28:68-71.
the phototropic response phenomenon applied herbicides, Weed Sci. 27:53 1-535. 12. Templeton, G. F., Smith, R. J., Jr., and

exhibited by sicklepod would not 5. French, M. D. 1980. Pernicious weeds in cotton- Klomparens, W. 1980. Commercialization of
sicklepod. Pages 184-185 in: Proc. Beltwide fungi and bacteria for biological control.

seriously interfere with biological control Cotton Prod. Res. Conf. Nat. Cotton Coun. Biocontrol News Inf. 1:29 1-294.

efforts. Am., St. Louis, MO. 13. Thomas, C. E. 1983. Effect uf temperature and
6. Gossett, B. J. 1981. Sicklepod--How to control duration of leaf wetness periods on infection of

it in soybeans. Weeds Today 12(2):29-30. cantaloup by Alhernaria cucumerina. Phyto-
7. Hauser, E. W., Buchanan, G. A., and Ethredge, pathology 73:506.
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