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GETTING THE 
MOST
POLLINATION 
FOR YOUR 
DOLLAR 
(Nick Calderone, 
Department of 
Entomology, 
Ithaca)

❖ ❖  Tree fruits, small fruits, and many 
vegetable crops, especially many of the vine 
crops, all require pollinating insects for a suc
cessful harvest. Remember! Not only is polli
nation important for a high yield, it is just as 
important to fruit size, shape and sweetness. A 
number of insects pollinate crops, but, for sev
eral reasons, the honey bee is the most versatile, 
all-around pollinator. Honey bees are available 
in large numbers throughout the growing sea
son, they pollinate over 90 commercial crops, 
they are easily transported by truck, and they 
can be easily distributed throughout large 
plantings. Compared with other pollinators, 
honey bees are very cost effective. A single 
strong, two-story colony provides 15-25 thou
sand foragers.

How many colonies
Growers are usually concerned about the 

number of colonies they need to rent. New 
York growers have traditionally used about one 
colony of bees per three acres for apple pollina
tion. This number may have been adequate in 
small orchards visited by feral honey bees and 
by solitary bees and bumble bees from adjacent 
hedgerows and woods. However, feral honey 
bee populations have been greatly reduced in 
recent years, and modem agricultural practices 
have eliminated many natural nesting sites for

solitary bees and bumble bees. In addi
tion, the flight range of solitary bees is 

not generally sufficient to ensure 
coverage of the center portions of 
large plantings. Growers with large 
blocks of apples and other tree fruits 
may wish to increase the number of 

hives to one per acre. If your fruit set 
has been lower than expected in the past, 

or your fruits are lopsided or misshapen, you 
probably need to use more bees. Remember, if 
your fruit set is too high, you can always thin, but 
if it is too low, you are just out of luck. Move bees 
into apples, regardless of variety, right as the 
king blossoms begin to open. Also, modern 
cultivars with high blossom densities, such as 
trellised apples, require more pollinators.

Special requirements
Most other crops are also adequately served
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by a single strong colony per acre. Some crops, 
however, have special requirements. Red Deli
cious apples have flower structures that are differ
ent from most other common varieties such as 
McIntosh. Their anthers are widespread, and bees 
leam to insert their mouthparts between the anthers 
to obtain nectar. Consequently, the bees do not 
contact the flower’s sexual parts and pollination 
does not take place. Since it takes time for bees to 
leam to obtain nectar in this way, you can counteract 
this problem by using more colonies per acre to 
increase the number of inexperienced bees present. 
Up to two colonies per acre may be needed in large 
stands of red delicious apples.

chilly spring mornings. Entrances should face 
south to east, whenever possible. Keep colonies 
on pallets or cinder blocks to keep the bottom 
boards 3-6 inches above the ground. Hives with 
wet bottom boards will be cooler and have less 
foraging activity than dry colonies. A hive stand 
will also keep colonies above tall grass, which 
may shade or block the entrance. Place colonies 
in groups of 4-6  to take advantage of good 
locations. In large orchards and fields, groups of 
10-20 hives can be used to take advantage of 
prime locations. It is best to locate hives near 
pollinizer rows where that consideration applies, 
such as with apples and sweet cherries.

Pollination of pears will probably always be a 
problem because pear nectar contains only about 
15% sugar versus 40% for apples, dandelions, and 
yellow rocket. The answer is to move the bees into 
the center of the pear block when the pears are at 
50% bloom. It will take some time for the bees to 
discover better sources farther away, and in that 
time, the pears may be adequately pollinated. An 
alternative is to use more colonies per acre, which 
will increase the number of bees foraging within the 
orchard. Sweet cherries should be pollinated soon 
after they open. Therefore, bees should be moved in 
the day before bloom. Since sweet cherries require 
a high fruit set for a commercially viable crop, and 
since they bloom early in the season when the 
weather is often unfavorable for foraging, two colo
nies per acre may be required. There is growing 
evidence that strawberries can benefit substan
tially from having hives of bees in the field during 
bloom.

Hive Placement
Always select good locations for the bees you 

rent to obtain maximum benefit for your pollination 
dollar. It’s a lot like real estate — location-location- 
location. A good location slopes slightly to the east 
or south, is protected from the wind, and has as 
much exposure to sunlight as possible. It is impor
tant that colonies of honey bees be kept in full 
sunlight in order to warm the hives rapidly in the 
morning and entice the workers out of the hives on

Pesticides
Overall, pesticides are less of a problem to 

bees and beekeepers today than they were 10 and 
20 years ago. Nevertheless, serious poisoning 
incidents still occur, and several reports of bee 
poisoning from methyl parathion were confirmed 
last year in New York. It is important to read the 
pesticide label and to avoid using materials that 
are especially toxic to bees whenever there is a 
safer alternative available. Sevin (carbaryl), 
Guthion (azinphosmethyl) and Penncap-M (mi
cro-encapsulated methyl parathion, still labeled

continued...

scaffolds
is published weekly from March to September by Cornell 
University— NYS Agricultural Experiment Station (Geneva) 
and Ithaca— with the assistance of Cornell Cooperative Exten
sion. New York field reports welcomed. Send submissions by 
3 pm Monday to:

scaffolds FRUIT JO U R N A L 
Dept, of Entomology 
NYSAES, Barton Laboratory 
Geneva, NY 14456-0462 

Phone: 315-787-2341 FAX: 315-787-2326 
E-mail: ama4@nysaes.< ornell.edu

Editors: A. Agnello, D. Kain

This newsletter available on CENET at: news:// 
newsstand.cce.cornell.edu/cce.ag.tree-fruit 
and on the World Wide Web at: 
http://www.nysaes.cornell.edu/ent/scafolds/

2

http://www.nysaes.cornell.edu/ent/scafolds/


scaffolds No. 6 April 24, 2000

on com and soybeans in 
N. Y.) are especially toxic 
to bees.

Honey bees are most 
often killed by pesticides 
when they ingest con
taminated pollen. How

ever, bees can also be poisoned by pesticides that 
have contaminated small pools from which foragers 
collect water to dilute the honey they feed their 
young. Bees will collect water from the closest 
available source, including standing water in wheel 
ruts and old tires in or near your fields. A problem 
exists if more than 10 dead bees are found in front of 
a hive in the morning. If too many bees die, your 
crops will not be adequately pollinated and it may be 
necessary to rent more bees. You can help the bees 
by providing them with a source of clean water by 
the hives. A small tub with a few wooden floats will 
work well. A lathe-strip top from a bushel basket is 
ideal. If you don’t provide floats, many bees will 
drown.

You can eliminate most pesticide damage to 
bees, both managed and wild, by not spraying when 
flowers, including weeds, are open and attractive to 
bees. Also, do not spray when there is any risk of 
drift to non-target crops or flowers. Evening, about 
an hour before sunset, is usually a good time to spray 
because there is generally little wind at that time. 
Always use the largest droplet size possible when 
spraying, and check out the use of spray stickers to 
help minimize drift. Keep flowering ground-cover 
plants mowed if you are going to spray in an orchard 
during the summer. Clover and dandelions are 
common problem for bees on orchard floors — keep 
it mowed or use an herbicide.

General Recommendations
Bees should be moved onto location at night, and 

once the hives have been set down for pollination, 
you should leave them at that spot until the job is 
done. Moving bees in the daytime and moving them 
short distances (less than 3 miles as the crow flies) 
will cause a serious loss of foragers and seriously 
damage the colony. Always contact the beekeepers

if the need arises to move the bees. If you live in an 
area with known bear problems, use an electric fence 
to protect the bees. Keep nearby, flowering plants 
mowed to reduce competition for the bees’ atten
tion.

The Beekeeper
I recommend establishing good working rela

tions with several beekeepers to ensure that you 
have a ready supply of bees for pollination. Any 
individual beekeeper’s situation may change over 
time, but if you work with several beekeepers, you 
should always have ready access to an adequate 
supply of colonies.

Pollination fees
Beekeepers are just learning what many farmers 

have been aware of for many years — pesticide 
resistance. Many beekeepers are finding heavier 
than normal winter die-off due to pesticide resistant 
parasitic mites. Look for rental fees in the $35-$60 
range, depending on strength. Remember! The best 
deal may not always be the cheapest deal.

Expectations
Remember! Bees are an essential pail of your 

crop production system, but they are only one part. 
In many ways, they are like the fertilizers and 
chemicals that you buy. Each is essential, but none 
of them, by themselves, can guarantee a crop. Many 
things influence the quantity and quality of your 
crop. One is the weather. Bees will visit flowers and 
pollinate only if they can fly. Cool, rainy, and windy 
weather will delay, slow, or stop flight, and the 
beekeeper cannot do anything about the weather. 
Excessive heat during the summer can cause prob
lems with fruit set in certain crops, like pumpkins. 
Again, this is beyond the beekeeper’s control. Be 
clear up front about your expectation concerning the 
strength of the colonies you rent and satisfy yourself 
that you have received what you expected. This will 
eliminate misunderstandings down the road.

TIP:

continued...
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Planning a new orchard? Be sure to deter
mine if your main cultivars are self-sterile — 
like McIntosh and Red Delicious apples — or, 
worse yet, self-sterile and inter-incompatible 
like many popular cultivars of sweet cherries. If 
so, be sure to plant an adequate proportion of 
pollinizer cultivars. Be sure you select compat
ible pollinizers that bloom at the same time as 
your main variety. If you do not have pollinizers 
in your self-sterile stands, you can often pur
chase compatible pollen and use hive inserts to 
distribute it to the blossoms.❖ ♦>

INTO
THE

(STROBIE)
LIGHT

APPLE SCAB UPDATE 
Wayne Wilcox,
Plant Pathology, Geneva

This is shaping up to be a spring that is 
“made” for the advantageous use of strobilurin 
fungicides (“strobies”) to control apple scab. 
Early green tip infection periods may or may not 
have been important in orchards that may or may 
not have received appropriate fungicidal protec
tion. Growers who applied a half rate of 
mancozeb in alternate rows before the long and 
wet infection period that we just finished, now 
wonder whether or not they retained enough 
fungicide to do the job. Undoubtedly, many 
growers are doing just fine at this point. But a 
betting man would be wise to wager that, if they 
don’t do something about it, other growers will 
be looking at cluster leaf scab as fruit buds 
become exposed and start to develop into apples. 
And we all know that the most important source 
(by far) of fruit scab is spores of the scab fungus 
that develop on cluster leaf lesions. Cluster leaf 
scab is just plain bad news.

As we’ve explained before, one of the pri
mary strengths of the strobies is their ability to 
suppress the formation of spores from recent

PEST FOCUS

Geneva:
After substantial catches of redbanded Ieafroller 
and spotted tentiform leafminer last week, flights 
of these insects seem to have been completely shut 
down by the cold, wet weather of the past several 
days. (See Insect Trap Catches)

Highland:
Pear rust mite observed on- Bartlett pear. Low 
numbers of aphids observed on apple foliage.

infections. In our Geneva trials in years with simi
larities to this one, applications of Sovran (1996, 
1998) or Flint (1998) provided outstanding control 
of cluster leaf scab when they were made more than 
a week after one or more important early infection 
periods. At the end of the year, there was signifi
cantly less FRUIT scab in these treatments than in 
any other of the other treatments in the trial, prima
rily because we controlled the critical source of 
inoculum coming from early cluster leaf infections.

I have heard of a lot of skepticism about the 
strobies out in the industry. Some of it is based on 
price (OK, this is a judgement call). Some of it is 
based on misinformation or lack of experience. 
Some of it is based on bad experiences with other 
“new” products that failed to live up to their market
ing hype. All I can say to these latter concerns is, this 
is why public institutions do disease control trials. I 
have gotten poor results with some newer recent 
introductions (e.g., Procure and Vangard) and have 
said so (and have heard the unhappiness from inter
ested parties afterwards). Similarly, I have gotten 
very good to excellent results with Sovran and Flint, 
and am saying so. I don’t care what fungicide a 
grower does or doesn’t use. I do care that they have 
the best information available to make an informed 
decision.

Thus, if it were my orchard and I had any doubt 
about my scab control up to this point, I ’d apply a 
strobie sometime this week before the next rain

continued...
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comes. This should suppress sporulation from any 
previous infections and provide good protective 
activity for another week or more. When such 
suppressive activity is needed, full rates are impor
tant, e.g., our experience with Sovran suggests that 
the 1.6 oz/100 gallons (dilute basis) rate will be more 
effective than the 1.0 oz/100 gal rate (this issue was 
discussed at length in a previous article). Currently, 
we don’t know if it’s important for continued sup
pression to apply a second (back-to-back) applica
tion 7-10 days later, but the safe answer is “yes”.

One last issue: growers who have been burned by 
poor fruit scab control with the SI fungicides (with
out a protectant) are understandably reluctant to 
apply the strobies without also tank-mixing a 
protectant. Again, I point to the results from trials 
that Dave Rosenberger and I have both conducted in 
multiple blocks over multiple years. Both Sovran 
and Flint provide excellent control of fruit scab 
when used alone. If scab is the only issue, I think 
you’d be better off spending the same money on a 
full rate of the strobie, rather than a marginal rate 
plus a half rate of protectant.❖ ❖

MANAGE MILDEW TO 
AVOID FUNGICIDE 
RESISTANCE 
(Dave Rosenberger,
Plant Pathology, Highland)

♦>♦> Powdery mildew is one of the three or four 
most important diseases of apples in New York 
State, but the importance of mildew is often over
looked because early-season fungicide programs 
are targeted primarily for apple scab. Considerable 
attention has been focused on resistance manage
ment for scab fungicides, but resistance manage
ment for apple mildew may be even more important 
because we have fewer fungicides that are effective 
against mildew. The recent registrations of the 
strobilurin fungicides (Sovran and Flint) provided 
new tools for resistance management for powdery 
mildew on apples.

For the past 10 years or more, the only consis

tently effective mildewcides were sulfur and the 
SI fungicides (Bayleton, Rubigan, Nova, and Pro
cure). The benzimidazole fungicides (Benlate 
and Topsin M) were effective in some orchards, 
but in other orchards they were ineffective because 
the powdery mildew fungus had developed resis
tance to the benzimidazoles.

Subjective observations suggest that the SI fun
gicides have also lost some effectiveness against 
mildew in some orchards. When it was first intro
duced, Bayleton controlled mildew very well at 
rates of 1.5 oz/A. By the mid 1990’s, however, 
consultants and growers noted that Bayleton pro
vided effective mildew control only when used at 
rates of 3 or 4 oz/A. If apple mildew follows that 
same pattern that has been observed in grapes, the 
reduced effectiveness of Bayleton will soon be fol
lowed by a similar reduction in effectiveness of 
other SI fungicides against mildew. In fact, some 
apple growers reported that Nova did not adequately 
control mildew in their orchards last summer, al
though factors other than fungicide resistance may 
have contributed to some of these failures.

Flint and Sovran have been tested and promoted 
primarily as scab fungicides, but they are very effec
tive against powdery mildew. In orchards where 
prildew is a concern, either Flint or Sovran should be 
rotated with SI fungicides to reduce selection pres
sure for resistance to both of these fungicide groups. 
An ideal program would involve applications of 
Flint or Sovran at tight cluster and pink to reduce 
sporulation of overwintering mildew. SI fungicides 
could then be used at petal fall and in cover sprays. 
In orchards where Nova failed to provide adequate 
control last year, growers might want to revert to 
cover sprays of Sovran or Flint after the two SI 
applications at petal fall and first cover.

In the Hudson Valley and other regions where 
rust diseases are a concern, the SI fungicides should 
be used at tight cluster and pink to prevent rust 
diseases on fruit. Flint or Sovran can then be used at

continued...
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Fig. 1: A primary or over-wintering infection of apple
powdery mildew in an apple bud at tight cluster (right) 
compared to a healthy bud on the left.

benzimidazole fungicides are not dependable enough 
to be recommended for mildew control between 
tight cluster and first cover. However, they might be 
worth evaluating as mildewcides after first cover 
because their failure at that time of year usually will 
not be disastrous, although it may allow build-up of 
inoculum for next year.

The most common mistake that growers make in 
controlling mildew is omission of prebloom 
mildewcide sprays. Primary mildew becomes vis
ible on infected flower buds at tight cluster. These 
primary infections provide inoculum for infecting 
new leaves, so mildewcide applications should be
gin at tight cluster or very soon thereafter.

petal fall and first cover. Either rotation (starting 
with Sis or starting with strobilurins) will provide an 
effective resistance-management strategy for mil
dew.

The resistance management strategy can be 
strengthened by using a third fungicide in cover 
sprays after first cover. Sulfur at 2-3 lb/A will 
suppress mildew provided disease pressure is low as 
would be expected following two strobilurin sprays 
plus two SI sprays.

In some orchards, Benlate or Topsin M might 
also provide adequate control of mildew during 
summer. Benzimidazole-resistant mildew may have 
been introduced with nursery stock in the early to 
mid-1980’s when nurseries depended on Benlate 
and Topsin M to control mildew in the nursery row. 
After the SI fungicides were registered, nurseries 
shifted away from benzimidazoles. At the same 
time, growers stopped using benzimidazole for scab 
control because of resistance problems. As a result, 
benzimidazole-resistant mildew may be prevalent 
in orchards that are 15 to 20 years old whereas these 
fungicides may still work reasonably well as 
mildewcides in some of the younger orchards.

There is no easy test for fungicide resistance in 
apple mildew, so the only way to know if a fungicide 
is working is through careful field observations. The

When the benzimidazole and SI fungicides were 
still at peak effectiveness, many growers found that 
they could delay the first SI application until pink, 
bloom, or even petal fall and still achieve reasonable 
mildew control. Omitting prebloom mildewcide 
sprays gives the fungus time to establish numerous 
secondary infections on new foliage. As with apple 
scab, it is much harder to control a large population 
than to control a small population. When mildewcide 
applications are delayed until petal fall, the 
mildewcides are often being deployed as eradicants 
against a population that is much larger than it would 
have been at tight cluster or pink. This not only 
reduces effectiveness of the program, it also creates 
much greater selection pressure for fungicide resis
tance.

The apple industry is fortunate to have the 
strobilurins registered on apples before the SI fungi
cides lost all effectiveness against apple mildew. 
The new fungicides provide an option of rotating 
mildewcides with different modes of action. If 
growers fail to rotate mildewcides, apple powdery 
mildew could conceivably develop resistance to 
both the Sis and the strobilurin fungicide groups, 
thereby leaving apple growers with sulfur as their 
primary mildewcide.❖ ❖
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HUDSON
VALLEY

Dave Rosenberger 
(Plant Pathology, Highland)

Highland, NY apple scab ascospore counts as 
determined from squash mounts:

tower
Date imm. mature discharged discharge
4/17' 88% 11% 1% 322
4/172 75% 25% 0% 900
4/173 92% 8% 0% 3
1 Highland
2 Saratoga
3 Peru

Apple scab squash mount assessments 
completed \yith leaves collected on Monday 
April 17 showed considerable variation among 
various locations in eastern NY. Ascospore

maturity in the Hudson Valley was still a rela
tively low 11%, but there was considerable varia
tion among the pseudothecia examined. Some 
pseudothecia had 25% mature spores and 3% 
empty asci. In Saratoga, ascospore maturity was 
running ahead of the lower Hudson Valley, prob
ably because the Saratoga region had less dry 
weather this spring to slow ascospore develop
ment. The tower discharge counts showed that 
the Saratoga region had many ascospores ready 
to discharge with the rains that occurred during 
the week since the counts were made.

In the Champlain Valley, ascospore maturity 
on April 17 was still below the threshold of 15% 
mature spores generally required for commer
cially important discharges, but that threshold 
was presumably reached during the latter part of 
last week as spores continued to mature.

PHENOLOGIES

Geneva,
Apple (McIntosh): early tight cluster 
Apple (Red Delicious): early tight cluster 
Pear (Bartlett): green cluster 
Tart cherry (Montmorency): bud burst 
Sweet cherry: early white bud 
Peach: early pink 
Plum: white bud

Highland:
Apple (McIntosh): pink 
Pear (Bartlett): 10% bloom 
Peach: early petal fall 
Plum (Stanley): full bloom
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INSECT TRAP CATCHES
(Number/Trap/Day)

Geneva, NY Highland, NY
4/17 4/20 4/24 4/17 4/24

Green fruitworm 0.1 0 0.1 Green fruitworm 0 0.1
Redbanded leafroller 2.9* 7.3 0.1 Redbanded leafroller 8.1 11.2
Spotted tentiform leafminer 150* 399 0 Spotted tentiform leafminer 22.9 20.1

Pear psylla (eggs/50 clusters) 12 51
Pear psylla nymphs/50clusters 1 3

* first catch

UPCOMING PEST EVENTS -

43°F 50°F
Current D D  accumulations (Geneva 1/1-4/24): 228 89

(Geneva 1999 1/1-4/24): 175 65
(Geneva "Normal" 1/1-4/24): 191 81

(Highland 1/1-4/24): 334 147

Com ing Events: Ranges:

STLM 1st oviposition 141-319 48 -154
Pear psylla 1st egg hatch 111-402 55-208
Rosy apple aphid nymphs present 91-291 45 -148
Green apple aphid present 127-297 54-156
Tarnished plant bug adults active 71-536 34-299
Obliquebanded leafroller larvae active 149-388 54-201
Oriental fruit moth 1st catch 129-587 4 4 -338
European red mite egg hatch begins 157-358 74-208
McIntosh at pink 258-356 96-182
Peach at bloom 229-446 95 -199
Pear at white bud 217-423 96 -217
Plum at bloom 241-394 95-225
Sweet cherry at bloom 187-326 83 -150
Tart cherry at white bud 248-326 104-149

NOTE: Every effort has been made to provide correct, complete and up-to-date pesticide recommendations. Nevertheless, 
changes in pesticide regulations occur constantly, and human errors are possible. These recommendations are not a substitute for 
pesticide labelling. Please read the label before applying any pesticide.
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