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CONTROL OF SOME COMMON INSECT AND MITE PESTS OF FRUIT CROPS IN HAWAII 

Frank H. Haramoto, Assistant Entomologist 

Warren Y. J. Yee, Associate Specialist in ~orticulture 

Hawaii's climate i~ conducive to the year-round repro
duction and survival of many species of insect, mite, and 
other animal pests that prey upon plants. For the fruit 
grower, control of these organisms is an essential part of 
his overall operation. 

Chemicals in the form of insecticides and acaricides 
are one tool the farmer has to combat the multitude of 
pests found in orchards. For effective control with chemi
cals, you must first be able to recognize the pest
organisms attacking your trees. This is essential in order 
to select_ the right pesticide to use against them. This 
circular has been prepared to serve as a preliminary guide 
to chemical control of some of the common pests of va
rious fruit crops grown commercially in Hawaii. 

The grower must learn to recognize the different pests 
by major groups, such as aphids, thrips, scales, and 
mites. These pests are less than 1/4 inch in length and 
are easily overlooked when they occur in small numbers. 
But since pests are usually easier to control at lower than 
at higher populations, the grower must be able to recognize 
the pest outbreaks in their early stages and apply timely 
treatment before widespread damage occurs . In this cir -
cular are photographs of some of the common pests found 
in Hawaii and the damage caused by them, to acquaint the 
grov,ier with the different kinds of pests. 

Once the pests have been identified, the pesticide can be 

selected, considering such factors as cost, ease of appli
cation, and hazard to the user. After this, the thorough
ness of the treatment is most important. Here is where 
the sucesss or failure of chemical pest control usually 
lies. An essential of thorough treatment is proper equip
ment. Hand-operated dusters and sprayers may be ade
quate in caring for a few seedlings while in the. nursery, 
but a sizable power-operated applicator is indispensable 
for orchards where fruit trees sometimes attain heights of 
over 30 feet. The sprayer must be able to deliver pesti -
cides to these heights under sufficient pressure (200 pounds 
per square inch plus) to adequately cover both upper and 
lower leaf surfaces, where mites, thrips; aphids, and 
other pests are usually found. When spraying under high 
pressure, the chemical mixture is broken into fine drop
lets, resulting in better and more uniform coverage. 

Most insecticides and acaricides can be applied as 
sprays or dusts. Under Hawaiian conditions, spraying is 
more suitable than dusting. Pesticides for sprays are 
available as emulsions and as wettable powders. These 
two forms are about equally suitable, so the final choice 
is the user's when both forms are registered for use on a 
particular crop. Whether the spray mixture consists of 
emulsions or wettable powder, it must be well agitated 
from the beginning of spraying until the tank is empty, to 
insure uniform distribution of the pesticide in the water. 
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Adjuvants to serve as stickers and spreaders, such as 
Triton B-1956 and Colloidal, help to give even coverage of 
foliage : They are highly recommended for use with pesti
cides sprayed on most fruit trees. All the known wetting 
agents in common use are phytotoxic to lychee. They 
cause some mottling and tip burning of leaves. Plant 
growth may overcome the tip burn. Excessive amounts of 
wetting agents are discouraged since they result in the 
pesticide running off the sprayed surface. 

Frequently plants are infested with more than one 
species of pests at the same time. In this case, different 
pesticides must be applied because no one pesticide is ef
fective against all species. Pesticides are not always 
compatible, so you must be absolutely sure that you mix 
only pesticides that are compatible with each other. The 
grower should consult one of the compabitility charts which 
can be obtained from any pesticide dealer without charge. 

In recent years many new acaricides. and insecticides 
have been developed, making the use of chemicals a com -
plex undertaking. Some pesticides are effective for the 
control of a single species but not for closely related ones. 
Some have been approved for use without being adequately 
tested against different plant varieties and under various 
growing conditions. Many of the pesticides under certain 
conditions are harmful to man in varying degrees, and 
their use is governed by federal and state regulations. The 
grower's produce is subject to seizure ifcertain chemical 
residues are found to be above the legal limits. It is the 
grower's responsibility to make sure his crop is safe for 
consumption. He must read carefully the labels placed on 
the pesticide containers and follow the directions. If the 
direction calls for the use of the pesticide at 2 pounds per 
100 gallons of water 7 days before harvest, it should be 
applied at this dosage and no later than 7 days before har
vest. No residues are allowed for some pesticides. 

The farmer who applies pesticides mµst take certain 
precautionary measures for certain pesticides used in 
orchards. Some pesticides, such as TEPP (Vapatone), 
Phosdrin, and Parathion, are extremely poisonous to man. 
Only trained operators should apply them. Safeguards for 
users of any pesticide are: 

1. Read the label on the container and use only as 
directed. 

2. Do not remove the label from the container. 

3. Use the necessary safety equipment, such as rubber 
gloves, clean mask, goggles, and other protective clothing. 
Wear these whenever instructed to do so, no matter how 
uncomfortable they may be. 

4. Do not expose yourself to unnecessary doses of 
pesticides by handling or mixing the pesticide with bare 
hands, by spraying into the wind and allowing the spray 
drift to settle on you, and by coming into frequent contact 
with sprayed surfaces. Repeated doses of some pesticides 
may accumulate within the body so that another dose may 
seriously harm you someday Mix pesticide in open air or 
well -ventilated area. 

5. After pesticide application, take off clothes, wash 
yourself thoroughly, and put on clean clothes. If you feel 
sick, get to a doctor right away. Never wear clothes 
used in previous spraying without washing them first. 
Masks should be cleaned before using again. A new filter 
should be inserted after heavy use. 

6. Store pesticides in a safe place, away from children 
and pets. Dispose of empty containers of pesticides safe
ly, without delay, and never leave them where children and. 
animals can get at them. 
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The common insect and mite pests . on the different fruit 
crops and the pesticides recommended for their control 
are given in the table starting on page 7. For discussion 
on fruit fly and stink bug, see below. 

Orchard sanitation should be exercised along with a 
good chemical control program. Some pests like the 
mites, aphids, leafhoppers, and stink bugs frequently mul
tiply on weeds in tremendous numbers and mass-migrate 
onto fruit crops when the weeds become unpalatable to 
them. Infested and fallen fruits, when left in the orchard 
to rot, serve as excellent breeding media for pests like the 
fruit fly, mango weevil, and the macadamia nut moth. By 
keeping the orchards relatively free of weeds and carting 
away decaying fruits at regular intervals, the damage by 
some of the above-mentioned pests can be greatly mini
mized. 

Fig. 1 Fig. 2 
Oriental Fruit Fly (Dacus dorsa/is) Mediter.ranean Fruit Fly 

(Ceratitis capitata) 

Fig. 3 
Melon Fly (Dacus cucurbitae) 

Fruit Flies (Figs. 1,2,3) 

The three species of fruit flies - -the oriental fruit fly, 
the Mediterranean fruit fly, and the melon fly--infest many 
kinds of fruits. Infestations in certain fruits can be mini -
mized by timely harvesting. When picked at the mature
green stage of ripeness,. papaya, avocado, and banana are 
seldom, if ever, infested. However, when they are al
lowed to ripen on the tree beyond that stage, they become 
attractive to egg-laying females. Other fruits, such as 
mango, guava, and passion fruit, are susceptible to fly 
attack even before the mature-green stage of ripeness. 
Frequent spraying is necessary if these fruits are to be 
protected by chemical ·means. Fruit flies that reproduce 
in wild guavas, mangos, mountain apples, etc., serve as a 
constant replacement source or reservoir for re-invasion 
and reinfestation of orchards . A bait spray containing Ma -
lathion at a dosage of O. 75 pound of active ingredient per 
acre is registered for use on mango, guava, and passion 
fruit for fruit fly control. Spray applications every 10 to 
14 days up to 2 days of fruit harvest are recommended by 
U. S. Department of Agriculture. 
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Fig. 4 
Southern Green Stink Bug (Nezara viridu/a smaragdula) 

Stink Bug (Fig. 4) 
The Southern Green Stink Bug, a recent immigrant, is 

causing considerable damage to many crops in Hawaii. Of 
the fruit crops covered in this circular, economic damage 
has been observed on mango, macadamia, and citrus. 
Parasites have been introduced in an attempt to reduce 
stink bug populations. In some areas, this biological con
trol of the st.ink bug appears very encouraging. Some of 
the insecticides permitted on fruit crops for the control of 
other pests are effective in controlling the stink bug as 
well as mites. Examples are Diazinon, Parathion, and 
Malathion. The dosage, limitation, and tolerance of these 
pesticides must not exceed those that are permitted for the 
particular crop. 

The table on the following pages lists some 
common insect and mite pests of fruit crops in 
Hawaii. The table is arranged alphabetically 
by crops and includes recommended control 
measures. The listing of chemicals and pesti
cides by commercial names does not imply 
endorsement of the products l;>y the College of 
Tropical Agriculture or its staff. 

Note that WP signifies wettable powder; EC, 
emulsifiable concentrate. Sulfur and oil are 
not compatible so they should never be mixed. 
For more information on the control of fruit 
pests, contact the county Extension agent at 
the nearest University of Hawaii Cooperative 
Extens ion Service office . 
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TABLE 1. Common Insect and Mite Pests of Fruit Crops and Their Control. 

FORMULATION 

50%WP 
25% WP or 
57% EC 
40% nicotine soln. 

25% WP or 
57%EC 
95%WP 
98% EC 

2-3% EC 
50% WP 

' MINIMUM DAYS TO flARVEST 
TOLERANCE (ppm)FROM LAST APPLICATION 

30 7 
7 8 
7 8 
1 2 

(nicotine) 

7 8 
7 8 

Safe 
Exempt 

1 Exempt 
1 3 

(not more than 
O. 3 in pulp) 

QUANTITY FOR FORMULATION 

~CROP PESTS 

AVOCADO APHIDS and 
THRIPS 

SPIDER MITES 

BANANA THRIPS Rotenone extract 
Toxaphene 

PESTICIDE 

DDT 
Malathion 

Nicotine sulfate 

Malathion 

Sulfur 
Light oil 

CITRUS: APHIDS, 
ORANGE, THRIPS, and
LEMON, 

SOFT SCALESGRAPEFRUIT, 
&TANGERINE 
ONLY 

STINK BUG 

Malathion 

Diazinon 

Nicotine sulfate 
Rotenone extract 
DDT 

Malathion 
Diazinon 

I gal fl O 

0.3 oz. 
o. 6 oz. 
2 tsp. 
3/4 tsp. 

o. 6 oz. 
2 tsp. 
o. 9 oz. 
8 tsp. 

1 tsp. 
0.2 oz. 

100 Jal fl 0 

2 lbs. 
4 lbs. 
1 qt. 
3/4 pt. 

4 lbs. 
1 qt. 
6 lbs. 
1 gal. 

1 pt. 
1 lb. 

25% WP or 7 
57% EC 7 
25% WP or 21 

25% EC 21 
40% nicotine soln. 3 
2-3% rotenone 1 
50% WP 30 

57% EC 7 
25% EC 21 

8 
8 
0.75 

0.75 
2 nicotine 

Exempt 
7 

8 
0.75 

o. 6 oz. 
2 tsp. 
0.2-
0.3 oz. 
1-2 tsp. 
3/4 tsp. 
1 tsp. 
0.3 oz. 

2 tsp. 
1-2 tsp. 

4 lbs. 
1 qt. 
1-2 lbs. 

1-2 pts. 
3/4 pt. 
1 pt. 
2 lbs. 

1 qt. 
1 qt. 

a1he weight of solid pesticides varies so greatly that it is impossible to give measures in terms of spoonfuls or cups. There are usually from l to 6 level tablespoonfuls of these insecticides per ounce. 
bNumber of applications variable on different crops. Read label for directions. 
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The cottony cushion scale, lcerya purchasi (Maskell). 
With its long whip-like mouth-parts, the scale withdraws 
plant juices from the leaves and stems, causing a gen
eral weakening of the plant. Damage is mainly to 
citrus, guava, and other fruit trees . 

6 

Adult of the Chinese rose beetle, Ad oretus s1n1cus (Burm.), and its feeding 
dam.age. The adults chew out large holes in the leaves of many plants . They 
feed during the night and hide in the soil during the day . 

Mea lybug, Dysmicoccus neobrevipes (Beardsley). This and other species of. 
mealybugs are very common pests of many fruit trees. They injure plants by 
sucking the juices wi1h their long whip-like mouth-parts. The mealybugs, 
like the aphids, scales, and leafhoppers, excrete honeydew which attracts 
ants and serves as a me dium for sooty mold growth. 



CROP PESTS PESTICIDE FORMULATION 
MINIMUM DAYS TO HARVEST 

FROM LAST APPLICATION TOLERANCE (ppm) 
QUANTITY FOR FORMULATION 

TO USE IN SPRAY a 

1gal H,D 100 gal H_O 

CITRUS, ETC., SPIDER MITES; Kelthane 18. 5% WP 7 10 0.3 oz. 2 lbs. 
CONTINUED FALSE SPIDER Tetradifon 25%WP One application only 2 0.2 oz. 1 lb. 

:MITES after fruit set 
Delnav 4 lbs. /gal. EC b/ 2.8 1 tsp. 1 pt. 
Light oil 98% EC Exempt 8 tsp. 1 gal. 
Sulfur 95% WP Safe 0.9 oz. 6 lbs. 
Chlorobenzilate 25% EC or b/ 5 1 tsp. 1 pt. 

25% WP y 5 0.2 oz. 1 lb. 

CITRUS RUST Chlorobenzilate 25% WP or ~/ 5 0.2 oz. 1 lb. 
MITE 25% EC y 5 1 tsp. 1 pt. 

Sulfur 9 5% WP Safe o. 9 oz. 6 lbs. 
Delnav 4 lbs. /gal. EC El 2.8 1 tsp. 1 pt. 
Ethion 25% WP 1 2 0.2 oz. 1 lb. 
Zineb 75%WP 7 0.1 oz. 3/4 lb. 

CITRUS BUD Light oil 98% EC Exempt 8 tsp. 1 gal. 
:MITE + + + + + 

Chlorobenzilate 25% EC b/ 5 1 tsp. 1 pt. 

BROAD MITE Sulfur 95% WP Safe 0.9 oz. 6 lbs. 

GRAPE CHINESE ROSE 
BEETLE 

DDT 
Endosulfan 
Malathion 

Sevin 

50% WP 
25% WP 
25% WP or 
57% EC 
50% WP 

40 
7 
3 
3 
1 

7 
2 
8 
8 

10 

0.3 oz. 
0.3 oz. 
0.3 oz. 
1. 5 tsp. 
o. 3 oz. 

2 lbs. 
2 lbs. 
2 lbs. 
1. 5 pts. 
2 lbs. 

Protaetia fusca Attracted to damaged fruits. 
needed. 

Presence only secondary. Use any of above pesticides when control 

alhe weiqht of solid pesticides varies so great ly that it is impossible to give m easvres in terms of spoonfuls or cups. There are usually from l to 6 leve l tablespoonfuls of these insecticides per ounce. 

bNumber of applications variab le on different crops. Read labe l for directions. 
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Nymphs and adults of the g reen house thrips, Heliothrips haemorrhoidalis 
(Bouche). This thrip is a common pest of avocado and an occasional pest of The green scale, Coccus viridis (Green). The green scale being preyed upon by lady
macadamia and citrus. Silve ry to russet patches and characte rist ic b lack specks beetle larvae. 
on the surface of leaves and fruits are caused by the thrips as they feed and 
defecate. 

A colony of the green peach ap hid , Myzus persicae (Sulze r). This species of 
aphid usually feeds on the undersides of new, tender leaves of many kinds 
of plants. It sucks out the juices from the leaves with a lo ng beak, causing 
them to become curled and crinkled. It a lso serves as an agent for trans
mitting a large number of virus diseases . 

8 

The g reen sca le be ing tended by an ant for honey
dew . Plant damage is ca used by the scale sucking 
out the juices from the stems and leaves. The honey
dew excreted by the sea le is used by the ants for 
food and a lso serves as a medium on which sooty 
molds grow. 



CROP 

I 

PESTS PESTICIDE FORMULATION 
MINIMUM DAYS TO HARVEST 

FROM LAST APPLICATION TOLERANCE {ppm) 
QUANTITY FOR FORMULATION 

TO USE IN SPRAY a 

I gal H,O 100 gal H.O 

GRAPE CONTINUED SPIDER MITE KelthanE: 18. 5% WP 7 5 0.3 oz. 2 lbs. 
Malathion 25% WP or 3 8 o. 3 oz. 2 lbs. 

57% EC 3 8 I. 5 tsp. 1. 5 pts. 
Tetradifon 25% WP I 5 0.2 oz. I lb. 
Sulfur 95% WP Safe 0.9 oz. 6 lbs. 
Diazinon 25% WP or 18 o. 75 o. 3 oz. 2 lbs. 

25% EC 18 0.75 2 tsp. 1 qt. 

APHIDS DDT+ 50% WP+ 30 7+ 0 3 oz.+ 2 lbs.+GUAVA 
sulfur 95% WP Safe 0 . 4 oz. 6 lbs. 

THRIPS Lindane 259{ WP Do not apply after 0 2 oz. l lb. 
fruit set 

--------------------------------------- · -----------------------------------------------------------------------
SCALES (soft Light oil 98% EC Exempt 8 tsp. 1 gal. 
and crawlers 
of hard 
scales) 

SPIDER MITES Sulfur 95 ;{; WP Safe 0.9 oz. 6 lbs. 
Light oil + 98% EC+ E xempt 4 tsp.+ 2 qts + 

Rotenone extract 2-3% rotenone 1 l tsp. l pt. 

LOOUAT SPIDER MITES Light oil+ 98% EC+ Exempt 4 tsp.+ 2 qts.+ 
Rotenone extract 2- 3% rotenone l l tsp. l pt. 

Sulfur 95% WP Safe 0. 9 oz. 6 lbs. 

LYCHEE E RINOSE MITE Sulfur 95% WP Concentrate appli- Safe 0.9 oz. 6 lbs. 
cation on young leaves 
during flushing periods . 

aThe weight of solid pesticides varies so great ly that it is impossibl e to give m eas ures in terms of spoonfuls or cups. There are usually from 1 to 6 level tabl espoonfuls of these in sec ti cides per ounce. 

hNumber of applications variable on differe nt crops. Read label for directions. 
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Damage by the lychee erinose mite, Aceria litchii (Keife r). When this 
mite feeds on the undersides of lychee, and occasionally longan, 
leaves, a reaction occurs in the leaf epidermis. Brown, felt gal ls 
appear as a result. The tiny, colorless mites, which cannot be seen 
with the naked eye, live between the hair-like structu res of the galls. 

The red wax sca le, Cereplastes rubens (Maske ll ), on mango leaf. It is a common pest of 
mango and an occasional pest of passion fruit. Damage is caused by -the scales sucking the 
plant juices from the leaves and stem. Cereplastes cirripediformis (Corns!.), wh ich looks 
ve ry much like C. rubens shown above, is a major pest of passion fruit. Defoliation an d 
vine die-back of passion fruit may be due to this scale. 
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CROP PESTS PESTICIDE FORMULATION 
MINIMUM DAYS TO HARVlST 

FROM LASl APPLICATION TOLERANCE (ppm) 
QUANTITY fOR fORMULATION 

-~I.:.'_-
Iea/HO 100,;aiHO 

MANGO MANGO DDT 50% WP 30 7 0.3 oz. 2 lbs. 
WEEVIL (on small green fruits 
(ovipositing .to prevent oviposition) 
adults) 

SPIDER MITES Sulfur 95% WP Safe 0.9 oz. 6 lbs. 
Light oil+ 98% EC+ 1 Exempt 4 tsp.+\ 2 qts.;+ 

Rotenone 2-3% rotenone 1 tsp. 1 pt. 

RED-BANDED Lindane 25% WP Do not apply after 10 0.2 oz. l lb. 
THRIPS fruit set. 

DDT 50% WP 30 7 0.3 oz. 2 lbs. 
Roten one extract 2 -3% ·rotenone 1 Exempt 1 tsp. 1 pt. 

SCALES Light oil 98% EC Exempt 8 tsp. 1 gal. 

MACADAMIA NUT RED-BANDED Light oil+ 98% EC+ 0 0 2 tsp. + 2 pts . + 
THRIPS Rotenone extract 2-3% rotenone 1 tsp. 1 pt. 

Malq.thi0n 57% EC 0 0 2 tsp. 2 pts. 

STINK BUG Malathion 57% EC 0 0 2 tsp. 2 pts. 
Endosulfan 2.0 EC 0 0 2 tsp. 2 pts. 

an,e weight of solid pesticides varies so greatly that it is impossible to give measures in terms of spoonfuls or cups. There are usually from 1 to 6 level tablespoonfuls of these insecticides per ounce. 

bNumber of applications variable on different crops. Read label for directions. 
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Feeding damage on papaya fruit caused by the red 
and black flat mite, Brev ipalpus phoenicis (Geijskes).' 
This mite is a major pest of papaya and passion 
fruif. It p ierces the p lant ep idermis wi th need le- like 
mouth-parts and sucks the juices that ooze out from 
the wound. Defo liation and vine die-back of pas
sion fruit may be due to this mite . 

Feeding damage by the broad mite, He mitarsonemus 
latus (Banks), on passion fruit (rig ht) and papaya 
(above). All stages of the mite- egg, larva, pseudo
pupa, and adu lt- occur on the undersides of new, 
tender leaves. Feeding by the larvae and adults 
causes stunting and malformation of the infested 
leaves. The mites are tiny and can not be seen with 
the naked eye. 

-~ 
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CROP PESTS PESTICIDE FORMULATION 
MINIMUM DAYS ro HARVtSl 

FRO~ LAST APPLICATION TOLERANCE (ppm) 
QUANTITY FOR FORMULATION 

JO USE IN SPllAl.'.:__ 
l gal H O 100 5al 1-1 0 

PAPAYA THRIPS and Malathion 25% WP or 30 0 0.6 oz. 4 lbs. 
APHIDS 57% EC 30 0 2 tsp. 1 qt. , 

DDT+ 50% WP+ 30 7+ 0.3 oz.+ 2 lbs.+ 
Sulfur 95% WP Safe 0.9 oz. 5 lbs. 

----------------------------- --- -------~------------· ---------------. ------~------ . . ------- . ---------------- -
SPIDER MITES Malathion+ 25% WP+ 30 o+ 0. 6 oz.+ 5 lbs.+ 

sulfur 95% WP Safe 0 ; 9 oz. 5 lbs . . 
Rotenone extract 2-3% rotenone l Exempt l · tsp. lpt. 

------- .---.--------------·· --·----------------------------------- --------------------------------- --------------
FALSE SPIDER Sulfur · 95% WP Safe 0. 9 oz. 6 lbs. · 
and BROAD 
MITES 

PASSION FRUIT SPIDER MITES Sulfur 95% WP Safe 0. 9 oz. 6 lbs. 
FALSE SPIDER Light oil+ 98%EC+ Exempt .3 tsp. 3 pts. 
MITES Rotenone extract. 2-3% rotenone soln. 1 

__,_____________,____________________ '----------------' ---------··- ' --- ·--------< --------------------- . --------------
BROAD MITES Sulfur 95% WP ·- Safe o. 9 oz. 6 lbs, 

------- ' .-------.------------------------------------------- ----------------------------------------------- -
SCALES and Light oil+ 98% EC+ Exempt 4 tsp.+ 2 qts.+ 
APHIDS Rotenon.e extract · 2-3% rotenone soln. 1 1 tsp. 1 pt. 

•The. weight of solid pesticides varies so greatly that it is impossible to give measures in term• of spoonfuls or cups, There are usually from ·1 to 6 level tablespoonfuls of these insecticides per ounce. 

bNumber of applications variable on different .crops . Read label for directions. 



Never combine sulfur with oil for foliage applications 
a previous application of sulfur or apply sulfur 
until at least 30 days have elapsed. 

2. Do not use 
I 
rotenone near fish pond and aquariums~ 

3. Do not apply, insecticides during full bloom period on plants 
on insects for pollination. 

J, 

Since development of resistance to pesticides is possible, notify your 
Extension County Agent immediately when control using any of the above mate-
rials becomes ineffective. , 
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