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STUDIES ON THE ROLE OF INSECTS IN COTTON
BOLL BLACK ROT OCCURRENCE

by
Chin-chyu Tu

Introduction

Cotton boll black rot caused by Diplodia gossypina Cooke is one of the most serio-
us diseases attacking cotton in cotton growing areas around the world (2,3,5,6,7). The
disease causes fall of cotton bolls. It has heen recorded that percentage of boll falling
were more than 30% to 40% in Louisiana (2), 20% in Puerto Rico (4) and Florida (7),
and 50% to 95% in Taiwan (5).

Infection of the black rot of cotton through wounds of mechanic injuries or insect
damages has been discussed by some workers (3,5). Tsai and Yu (5) reported that da-
mage of the pink bollworm (Pectinophora gossypiella S.) may lead to a serious occurr—
ence of black rot. These results indicate that the disease may be initiated by insects in
various waysbut no detail information has been given to explain the insects involved
and their role in black rot development. Relationship between the infection of boll black

rot and injuries of insects is discussed in this paper.

Materials and Methods

The methods described by Bagga and Laster (1) were used in this experiment with
some modifications. The pink bollworm (Pectinophora gossypiella S.), spiny bollworm
(Earias fabia S.), and cotton stainer (Dysdercus megalopygus B.) were collected from
the field and treated with the following two methods: a) the cotton stainer was held
on one-month-old culture with numerous germinating spores of D. gossypina for 24 hr.,
b) the pink bollworm and spiny bollworm were sprayed with spore suspension of the
same source. The germination percentage of spores tested varied from 80.3% to 94.6% at
30°C after 8 hours submerged in tap water. Insects tested were individually caged in a bo—
ttle cap, 2.5 cm in diameter and 0.7 cm in height, which was secured with adhesive tape
to the middle of cotton boll valve. A hole was drilled through the cap to provide venti-
lation for the insects. After 4 days of incubation at 28°C, the bottle caps and insects
were removed for the observation of insect punctures and fungal infection, then the
bolls were placed in plastic bags and again incubated at 28°C for further observation of
disease development. Fifty cotton bolls (variety: Stoneville) of 3-5 weeks old, green and
healthy, were used in each test.

In order to confirm the results obtained from laboratory tests, a same study was
also conducted in the greenhouse. The insects were treated according to the methods de-
scribed above, then confined in a 55x7.0 cm cage (Fig. 2) covering cotton bolls. Two

insects were introduced in one cage and 40 bolls were tested for each kind of insect. Af-
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ter 4 days feeding, the insects were removed and one half of cotton bolls were placed
individually in tightly closed plastic bags to increase the relative humidity. As a control,

the cotton bolls were first artificially injured, then sprayed with spore suspension.
Results

The pink bollworm and spiny bollworm could penetrate into boll valves and transmit
the inoculum to cotton bolls, resulted in 33.4% and 42.86% infection of the disease resp—
ectively. After the bolls were placed in plastic bags for 2 days, the percentage of boll
black rot greatly increased. Feeding of the cotton stainer caused 31.25% transmission.
Artificial inoculation through mechanic wounds showed comparatively high percentage
of infection. It was found that infection occured 4 days after inoculation, and 100% inf-
ection was brought about by placing the bolls in plastic bags for 2 days.

Greenhouse studies with cotton plants bearing bolls obtained almost the same results
as the laboratory test. Of the bolls covered with plastic bags, 46.5%, 50.0%, and 42.2%
infection of the disease were obtained 5 days after the removal of insects. However, only
18.06% to 27.33% of cotton bolls were infected by the disease when they were remained

uncovered. The results of laboratory and greenhouse tests are shown in Table 1 and 2.

Table 1. The transmission percentage of cotton boll black rot

by insects (laboratory test)

No. of Per cent bolls diseased
Vector insect 6 days after treatment
holes 4 days after treatment (bolls placed in plastic
bags for 2 days)
)
Pink bollworm % 1.0 33.45 42.00
Spiny bollworm % 2.4 42.86 57.14
| .
Cotton stainer ' 31.25 43.75
CK* 73.77 100.00

* Artificial inoculation

Table 2. The transmission percentage of cotton boll black rot

by insects (greenhouse test)

No. of Per cent bolls diseased
Vector insect 5 days after removal of insects \ ilr?sg:t}sls after removal of
holes Plastic bag Screen cage ] Plastic bag Screen cage
Pink bollworm 1.3 46.50 22.50i 56.50 22.80
Spiny bollworm 1.87 50.00 27.33 100.00 42.85
Cotton stainer < 42.20 18.06/ 53.36 18.08
CK* E 63.51 20.11JI 77.44 20.11

* Artificial inoculation
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Discussion and Conclusion

The occurrence of cotton boll black rot is believed to have a close relationship with
insects, but there are very few literatures dealing with this problem. Bagga and Laster
(1) reported a simple technique for evaluating the role of insects in cotton boll black
rot development and reported that the trenished plant bug (Lygus lineolaris (Palisot de
Beauvois)) and fruit fly (Drosophila melanogaster Meigen) could cause the infection of
boll rot of cotton (Fusarium moniliforme Sheldon or Alternaria tenuis Auct.) after
their feeding.

Pink bollworm, spiny bollworm, and cotton stainer are the most destructive cotton boll
insects in the island, but the information about their roles in the boll black rot transm-
ission is still lacking. The results reported herein presents a strong evidence to show that
these cotton insects are the vectors of boll black rot and can transmit spores of D.
gossypina to cotton bolls at a very high percentage (Table 1 and 2).

There was also a tendency of increase in diseased bolls when cotton bolls were kept
in plastic bags after insect feedings and artificial inoculation. For instance, 50% infection
of the discase occurred 5 days after removing the spiny bollworm, then increased to 100
% during another 5 days. No considerable increase in the percentage of infection was
observed if the cotton bolls remained uncovered throughout the period of experiment
(Table 2). The results seem to imply that a humidity of 95% to 100% is essential for
the development of cotton boll black rot.

Summary

The causal organism of cotton boll black rot can be transmitted by the spiny boll-
worm, pink bollworm, and cotton stainer at a very high percentage. More than 42% to
100% infection of the disease is caused by feedings of these insects sprayed with spore
suspension. -

High humidity is another factor favorable to the disease development regardless of

insect transmission or artificial inoculation.
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Fig. 1-3. 1) Cotton boll with a bottle cap used to confine insects being tested for their relati-
onship to boll black rot in laboratory. 2) Insects confined on cotton bolls with screen cages being
tested for their relationship to boll black rot in greenhouse. 3) Successful infection along the ed-

ges of insect holes (left) campared with uninfected insect hole (right).



