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BIOLOGICAL CONTROL OF FRANGIPANI RUST WITH VERTICILLIUM LECANNI 
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Abstract. Foliar sprays of Verticillium lecanii (Zimm.) Vie-

gas conidia at 100, 1000, and 10,000/ml effectively control 

led rust ( Coleosporium domingense (Burk.) Arth.) and defoli 

ation of frangipani [Plumeria rubra L) in greenhouse and 

field trials. V. lecanii required no environmental changes to 

enhance parasitism. 

The fungus Coleosprium domingense is the cause of leaf 

rust of frangipani. It is probably the most serious disease 

of nursery and dooryard grown frangipani (1,10,11). The 

rust occurs on all known cultivars of frangipani through 

out its tropical range (10). It causes severe leaf drop in the 

spring months and is controlled with foliar fungicides (4). 

In the spring of 1984 uredial pustules were observed to be 

covered with a white hyphial colony (5). The fungus was 

identified as Verticillium leancii. Verticillium lecanii is used 

commercially in Europe for biological control of many dif 

ferent species of insects (3), and is reported to provide 

effective control of bean rust Uromyces appendiculatus (1), 

carnation rust Uromyces dianthi (Pers.) Niessl., leaf rust of 

wheat Puccinia recondita f. sp. tritici Rob. ex Desm. (8,9), 

and stripe rust Puccinia striiformis West (6). 

This paper describes the biological control effectiveness of V. 

lecanii on greenhouse and field grown frangipani infected 

with rust. 

Materials and Methods 

Two tests were carried out in Apr. 1984, one in the 

greenhouse on nursery stock and the second on field stock. 

The greenhouse frangipani stock were inoculated with 

C. domingense uredia spores collected from mature infected 

leaves gathered from the field. The uredia spores were 

washed from the pustules on the leaf surface with distilled 

water into a 100-ml beaker. The resulting suspension of 

uredia spores was filtered through several layers of 

cheesecloth and adjusted to 5.0 x 104 uredia/ml. A De-

Vilbiss atomizer was used to spray the uredia spore suspen 

sion onto the leaves of the plants in the greenhouse. The 

field stock used in the experiment were naturally infected. 

A single-conidium culture of V. lecanii originally iso 

lated from a naturally parasitized rust pustule on a frangi 

pani leaf was transferred periodically on potato dextrose 

agar (PDA) and maintained at 25°C (5). This isolate was 

employed throughout this study. 
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Spore suspensions of V. lecanii were prepared by ad 

ding sterile distilled water to petri plate cultures and gently 

washing the spores into a small amount of sterile distilled 

water. Conidia were then washed twice by centrifugation 

and resuspended in sterile distilled water and adjusted to 

100, 1000 and 10,000 conidia per ml with a hemacytome-

ter. 

All inoculations were accomplished by atomizing with 

a DeVilbiss atomizer, conidial suspensions of the fungus 

on to the upper and lower leaf surfaces. Immediately prior 

to inoculation, the greenhouse and field stock plants were 

watered and the foliage thoroughly wetted with a fine mis 

ting nozzle. 

Conidial suspensions were sprayed on the plants with 

a DeVilbiss atomizer on 4, 11, 18, and 25 Apr. Relative 

humidity readings were made daily in the greenhouse by 

a Fischer sling psychrometer and in the field by a Campbell 

Scientific Model 201 Relative Humidity Sensor. Disease 

was rated by estimating the number of pustules on the 

fourth fully expanded leaf from the branch tip. The per 

cent defoliation was measured by counting the leaves at 

the time of the first inoculation and the number of leaves 

at the termination of the test 4 weeks later. 

Four replicates were used for each treatment in the 

greenhouse and the field test and each plot contained four 

plants. 

Results 

Rust caused significant defoliation of plants in both the 

greenhouse and field. Applications of V. lecanii conidia at 

all three concentrations significantly reduced rust on 

greenhouse and field plants (Table 1). The 1000 and 

10,000 conidia/ml were significantly better than the 100 

conidia/ml. The same relationships also existed for the con 

trol of leaf drop in both the greenhouse and field experi 

ments (Table 1). 

The leaf rust ratings following application of V. lecanii 

conidia at 1000 and 10,000 spores/ml was 0.2 greenhouse 

and 0.9 field, and 0.3 greenhouse and 0.7 field, respec 

tively. The application of 100 conidia/ml resulted in ratings 

of 1.4 greenhouse and 2.3 field. The control that received 

no application other than water, developed a mean disease 

rating of 4.9 in the greenhouse and 5.0 field respectively. 

The conidia at 1000 and 10,000/ml reduced leaf drop to 

0.0% in the greenhouse and field plants. At 100/ml there 

was 0.4% at 1.1% leaf drop in the greenhouse and field, 

respectively whereas the control suffered 50.2% leaf drop 

in greenhouse and 71.0% in the field. The disease ratings 

in the field tests tended to be somewhat higher than those 

in the greenhouse. This may have been related to the 

higher relative humidity in the field and a somewhat lower 
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Table 1. Efficacy of Verticillium lecanii in controlling frangipani rust of Plumeria rubra in nursery and field plots. 

Treatment 

Control 

V. lecanii 

V. lecanii 

V. lecanii 

Rate 

conidia 

water 

100 

1,000 

10,000 

Rust rating 

Greenhouse 

4.9 

1.4 

0.2 

0.3 

z,y 

Field 

5.0 

2.3 

0.9 

0.7 

Leaf drop (%) 

Greenhouse 

50.2 

0.4 

0.0 

0.0 

y 

Field 

71.0 

1.1 

0.0 

0.0 

zRust ratings: 0 = no pustules to 5 = 99% of leaf surface covered with pustules and leaf drop. 

yRust rating values are means of 4 replicates with each treatment having 4 plants. Leaf drop averages are based on 4 replicates with each treatment 

having 4 plants. 

Table 2. Relative humidity for the month of April as recorded in the 

greenhouse and field. 

Date 

(April 1984) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Greenhouse RHZ(%) 

Min 

27 

29 

26 

25 

28 

26 

29 

24 

25 

26 

29 

28 

27 

29 

25 

28 

27 

25 

29 

26 

25 

27 

28 

28 

29 

25 

23 

28 

26 

29 

Max 

32 

37 

33 

40 

34 

38 

42 

35 

31 

34 

30 

36 

30 

33 

34 

30 

41 

33 

32 

34 

37 

32 

30 

32 

34 

33 

35 

39 

34 

38 

Field RF 

Min 

57 

54 

68 

88 

54 

44 

27 

58 

73 

69 

61 

80 

66 

61 

65 
* 

* 

* 

* 

51 

68 

69 

66 

55 

73 

70 

61 

59 

47 

58 

V(%) 

Max 

97 

96 

91 

94 

94 

96 

99 

97 

94 

94 

98 

94 

96 

95 

96 
* 

* 

* 

95 

96 

93 

95 

93 

93 

93 

92 

93 

95 

95 

zMinimum taken at 8:00 AM and maximum taken at 2:00 PM with a 

Fisher Sling psychrometer. 

yMinimum and maximum taken automatically with a Campbell Scientific 

Model 201 Relative Humidity Sensor. 

relative humidity in the greenhouse which would give the 

rust an advantage (Table 2). 

Discussion 

Outstanding control of rust and leaf drop was achieved 

on greenhouse and field established frangipani plants as a 

result of the application of V. lecanii conidia sprays to the 

rust-infected plants. These results support those of 

Spencer (8) working on parasitism of carnation rust 

(Uromyces dianthi) by V. lecanii and Spencer and Atkey (9) 

studying the parasitic effects of V. lecanii on carnation rust 

(U. dianthi) and leaf rust of wheat (Puccinia recondita). 

The use of V. lecanii as a biological control agent on 

frangipani rust, that is an annual problem for growers of 

frangipani, merits considerable interest. Foliar applications 

of V. lecanii conidia may have an advantage over chemicals 

with respect to environmental pollution. Further studies 

are necessary to determine if fewer applications would re 

duce rust infection to the level reported in this study. 

These data are not be construed as a rust control recom 

mendation until cleared for this purpose by regulatory 

agencies. 
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