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ALFALFA 
to Mark Seeley, Extension Climatologist, the predominate 
air-flow for Mon, Tues and Wed. of this past week was 
southeasterly, south/southeastern and southwesterly, re
spectively. However, the southerly flow was limited to 
Texas and Oklahoma and not the typical PLH sources such 
as Louisiana, etc. One observation regarding PLH; we often 

POTATO LEAFHOPPER- PLH populations continue 
to linger at 0-0.10/sweep, although I am not aware of any 
major increases in populations. The recent severe storms 
may have brought some new PLH into the state. According 

, 
For more information regarding the Plant Pest Newsletter 

contact Extension Plant Pathology at 612-625-6290 
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Alfalfa/Continued 

see considerable field to field variation in initial PLH num
bers colonizing the 2nd or 3rd crops. Our research this year 
suggests that the earliest cut fields on a farm, or in a given 
2-mile diameter local, may have the highest number of PLH 
on the new regrowth. One implication is that, with limited 

BARLEY 

BARLEY STEM RUST UPDATE-Traces of stem rust 
(QCC) were found in south central and central Kansas the 
last week of May. In early June, trace amounts of stem rust 
were identified in Northern Kansas on the winter wheat 
variety 2157. According to the USDA Cereal Rust Lab, this 
is the least amount of stem rust found by this date since the 
appearance of QCC in 1989. 

Hot and dry conditions have accelerated barley develop
ment in the southern half of the Red River Valley of Minne-

CORN 

SCOUTING EUROPEAN CORN BORER-The next 
I 0 days should be prime scouting time in southern and 
central Minnesota. The adult flight has peaked at most 
locations (see light trap table). Note: Peak captures near 
100 moths per night are typical. Com looks quite good and 

Table 1. 

time available to scout fields, the first-cut fields should be 
checked first, possibly being the higher-risk fields in the 
area. We need to repeat these studies for the next cutting, 
but it looks like an interesting trend. Also note that this is 
only for PLH; the regrowth of other fields should still be 
checked for cutworms, weevils, etc. 

Bill Hutchison 
Extension Entomologist 

sota. These areas appear at minimal risk from stem rust at 
this time. Recent rains should help yield and further crop 
development. Concerns over stem rust reducing yields are 
presently limited to far northern counties including Kittson, 
Roseau, and Lake of the Woods where late plantings could 
still be affected. Further updates will follow. 

Barley in Northwest Minnesota appears almost dis
ease-free at this time. Very little net blotch, spot blotch or 
powdery mildew was observed during a recent survey. 

Roger K. Jones 
Extension Plant Pathologist 

is adequately advanced to support larvae quite well. Hope
fully this year's compressed planting dates will diminish the 
borer threat by diluting egg laying among several fields 
rather than concentrate it like last year. 

The decision-making approach for first-generation is 
outlined below in Table 1. 

Scouting and Decision Steps for First-Generation European Corn Borer 

Step 1. Scout Fleld for Leaf Feeding and Larvae (5 locations per 40 acres) 

1 2 3 4 5 Avg./Plant 

Leaf feeding 18 15 14 20 17 0.84 
(#/20 plants) 
Larvae 3 5 8 1 6 2.30 
(#/2 plants) 

Step 2. Preduct Resulting Injury (Tunnels) Step 4. Calculate Preventable Loss 

= (proportion of plants infested) x = Tunnels x Economic loss x Insecticide 
(larvae per infested plant) x per plant per tunnel effectiveness 
(tunnels per scouted larvae) 

= 0.84 x 2.30 x 1.0* Step 5. Compare with Control Costs and Make 

1.93 tunnels/plant 
Decision 

= 
Preventable Loss ? Control Cost 

Step 3. Determine Economic Loss per Tunnel $21.64 $12/acre 

= Expected yield x crop price x loss/tunnel Decision: TREAT 

= 130 bu/acre x $2.30/bu x 0.05 

= $14.95/tunnel 
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•Key assumptions: scouting efficiency = 100%, 
each larva produces only one tunnel. 

r/ 

Ken Ostlie 
Extension Entomologist 



INSECTICIDE PERFORMANCE AGAINST 
CORN BORERS-(Representative insecticide perfor
mance from recent Minnesota trials appears in Table 2). 
Research results like these prompt me to question the old 
rule-of-thumb that granules work better than liquids against 
first-generation. If you're a firm believer in granules, it's 
"time to wake up and smell the coffee," as my three-year
old would say. At the risk of overkill, consider three pieces 

of evidence. First, direct comparison of liquid vs granular 
formulations (Table 3) reveal no formulation effect on 
pyrethroid performance (Pounce, Baythroid). In contrast, 
the formulation effect is pronounced for older products 
(Furadan, Lorsban). Second, results of a detailed 1991 study 
on permethrin formulations and rate appear in Table 3. No 
significant difference due to formulation was found across all 
rates or at the recommended rate (0.15 lb Al/acre). 

Table 2. 

Calculated Treatment Decision for European Corn Borer 

Step 1. Calculate average borers per plant In fleld. 
Borers/plant = proportion of plants infected X larvae per infested plant 

Step 2. Estimate value of crop. 
Crop value ($/acre) = expected yield (bu/acre) X expected price ($/bu) 

Step 3. Determine dollar value of loss per borer (assumes one larva/plant) 
loss per borer = crop value X .05 

Step 4. Calculate expected loss of Infestation 
Expected loss ($/acre) = loss per borer X borers per plant 

Step 5. Since all loss cannot be prevented by an Insecticide application, correct for Insecticide 
effectiveness 

Preventable loss = Expected loss X insecticide effectiveness 

Step 6. Compare Insecticide cost (Including application cost) wlthpreventable loss. 
If preventable loss is greater, then treat the infestation. 

Example: Assume you found 40% of the plants shotholed with 2.5 larvae per Infested plant. Expected 
yleld Is 130 bu/acre and price Is $2.25. Furadan granules cost ca. ($15/acre). 

Step 1. 
Step 2. 
Step 3. 
Step 4. 
Step 5. 
Step 6. 

Field average = 0.4 X 2.5 = 1.0 borer/plant 
Crop value = 130 X 2.25 = $292.50/acre 
Loss per borer = $292. X 0.05 = $14.63/acre 
Expected loss= $14.63 X 1.0 = $14.63/acre 
Preventable loss = $14.63 X 0.85 = $12.42/acre 
Preventable loss is less than the cost of the insecticide. 

Decision: Do not treat 

Ken Ostlie 
Extension Entomologist 

Table 3. Formulation and rate effects on permethrln control of European corn borer. 

Tunnels/15 plants 
lbs Al/acre 
0.20 

Ambush 2E Pounce 1.5G 
13.1 e 19.9 de 

0.15 13.3 e 15.3 e 
0.10 25.8 cd 22.3 cde 
0.05 30.0 abc 28.5 bed 

Means followed by the same letter do not differ In a 2-sample t-test. 

Finally widespread use of liquid formulations against 
1991 infestations found nearly universal satisfaction with 
performance. In fact, in my study at Lamberton with Ambush 
2E, Pounce 3.2E and Penncap-M 2FM, I had an average of 
88% control. Respectable performance! 

Let me summarize my insights so far on liquids vs 
granules: 
1. Ambush, Pounce and Penncap-M work as well as granular 

standards 
2. The window of application seems shorter for liquids so 
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prompt detection and treatment of young larvae is impor
tant. 

3. Liquids banded over the whorl work, as well as broadcast 
sprays; this finding offers the chance to cut costs by half 
through ground application. 

4. Some rainfall or heavy dew will enhance liquid perfonnance. 
A void midday applications with low water volumes ( <2 gpa 
by air) on hot days. Heavy rainfall after the spray dries will 
not reduce performance. 

Ken Ostlie 
Extension Entomologist 



POTATO 

POTATO LEAFHOPPER (PLH) IN DRY (KID
NEY & NA VY BEAN}-Tom McGraw and Darrel Ike, 
Crop Consultant and Hector Ag Supply Agronomist, took me 
to a kidney bean field near Hector, MN that had one adult PLH 
per trifoliate (4-6 trifoliates/plant). This is at the action level 
we placed in our recommendations. I obtained the one PLH/ 
trifoliate action level from the Michigan State folks. However 
we did some work in 1991 in which all insecticides applied 
for PLH control in navy bean reduced yield! As a result I went 
through all of the Insecticide & Acaricide trials for 15 years and 

SOYBEAN 

THISTLE CATERPILLARS-The need to treat this 
most unusual pest in soybean is done. Two factors, rainfall 
and rapid aging have effectively closed the treatment win
dow. On Tuesday I observed 1-2% of the population pupated 
at an insecticide trial on this insect near Glenco. The amount 
of additional defoliation expected from this infestation was 
dropping rapidly and with it the prospects of an economic 
response to an insecticide application. By early next week, 
most caterpillars should be pupated at this site. 

Despite severe weather, welcome rains have greatly 
diminished the yield impact of thistle caterpillars' defoliation. 
As outlined in last week's newsletter, yield losses have been 
documented previouslyonlyunderdroughtconditions. Drought 
delays canopy development (allowing a larger proportional 
defoliation by the same larval abundance) and diminishes 

SWEETCORN 

European Corn Borer-Moth flights peaked last week 
between June 11-13 (640 °Ds > 50° F) at most central and 
southern Minnesota locations. Eggs are being laid and some 
first-instar larvae are hatching. MDA-Pest Survey (Bruce 
Potter) personnel have found about 1-2 egg masses/100 
plants (field com). Early-planted sweet corn varieties are 
always attractive to this first ECB flight. Most yield loss will 
occur primarily on corn at the pre-tassel (or green tassel) 
stage. Our standard thresholds for early sweet corn are 15-
20% of the plants with shot-holing and surving 1st/2nd instar 
larvae. I'll have more next week. 

Bill Hutchison 
Extension Entomologist 
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there is only one trial pertaining to PLH control in dry bean. It 
is from Minnesota. I can't find a single paper in the refereed 
literature pertaining to PLH thresholds of any kind, in any kind 
of dry bean. 

In light ofthis I would suggest we not be treating dry bean 
for PLH at the 1/trifoliate level. We have several trials in 
progress and will report them to you in the fall and winter as 
yields come in. 

Dave Noetzel 
Extension Entomologist 

compensation through new leaf expansion. Rainfall should 
enhance appearance and expansion of new leaves. Within a 
week or two, signs of the infestation should be inconspicuous. 

Several interesting observations were relayed to me last 
week. A 4-day interruption of planting in one field near Big 
Lake facilitated a severe infestation (ca. 1-2 per row foot) in 
the earlier planting, with the later planting having less damage 
(less than one larvae per row ft.). The earliest planting date 
in a given area appears to be an important factor in numerous 
infestations. 

In another field near Bird Island, varietal differences were 
noted from the same planting date. Finally, near LeSueur, row
planted soybean had heavier infestations than adjacent drilled 
soybean. I would appreciate your observations on this unusual 
problem. 

Ken Ostlie 
Extension Entomologist 

CORN EARWORM-Although I am not yet aware of any 
major trap catches of moths, the severe storms of the past 3 
days may bring some significant CEW flights. (Everyone with 
pheromone traps should have them in operation by now; 
contact me you need information). The air flow this past week 
(850 mb) has all come from Texas and Mexico. Dr. Pete 
Lingren, USDA-ARS, Texas A&M, informed me that CEW 
is now at 70% emergence in N .E. Mexico, which means plenty 
of moths were available for take-off. r will know more next 
week. 

Bill Hutchison 
Extension Entomologist 



WHEAT 

LEAF RUST IN SPRING WHEAT-Leaf rust has been 
observed on Marshall and Vance wheats in Northwest Min
nesota. Severities range from 0 to 5% on upper leaves and as 
much as 10% on lower leaves. Epidemics ofleaf rust in Central 
Kansas likely contributed to spore showers during early June. 
Despite the dry weather the last two weeks, dew periods have 
typically exceeded the 6 hours necessary for infection by the 
leaf rust fungus. 

MISCELLANEOUS 

EPA REMOVES PLANTBACK RESTRICTION 
FOR BRAVO FUNGICIDE-On June 8th, the Environ
mental Protection Agency removed a restriction on labels of 
Bravo (chlorothalonil) fungicides prohibiting certain crop ro
tation options. The restriction was placed on all chlorothalonil 
labels in 1985 because of the potential for a soil metabolite of 
the fungicide to be taken up by rotated crops. 

ISK Biotech has completed required tests and submitted 
the supporting data thus allowing EPA to accept this change.' 
This action is effective immediately. All registered formula
tions of Bravo fungicides are affected. With the removal of the 
rotational crop restriction, growers can rotate any crop into a 
field after harvesting crops that were treated with Bravo. 

Roger K. Jones 
Extension Plant Pathologist 

ARMY WORM-From the size of armyworms last week 
you should be able to sweep net small grain this week to 
determine which fields need further closer watching for this 

Other diseases appear minimal at this time. Tan spot was 
observed in some fields at low levels in Marshall, Kittson, 
Pennington, East Polle, and Mahnomen counties. These fields 
contained wheat residue from last season and perithecia (the 
overwintering structures of the fungus) could be identified on 
the stubble. Powdery mildew was present in only trace 
amounts in spring wheat at this time although several winter 
wheat fields had moderate to heavy amounts. 

Roger K. Jones 
Extension Plant Pathologist 

insect. You can not quantify armyworm populations with a 
sweep net but you can save a whale of a lot of time by sweeping 
as a monitoring start. You will almost never have a field free 
of army worm by the sweep net, later suffer defoliation. 

Dave Noetzel 
Extension Entomologist 

PAINTED LADY BUTTERFLY (THISTLE CAT
ERPILLAR)- I visited lupine and soybean fields in central 
Minnesota this week. I believe that thistle caterpillar popu
lations in the Little Falls-Milaca area arc 1/4 to 1/2 pupated. 
We did visit one lupine field that was completely defoliated 
with about 20% of the apical meristems consumed. In the 
southern half of the state we are probably pac;t effective 
benefit of insecticide use for control of these larvae. 

Canada thistle, which has suffered severe defoliation and 
damage, I suspect will recover nicely and produce more than 
adequate amounts of seed to perpetuate the plants. 

Dave Noetzel 
Extension Entomologist 

BLACK LIGHT CAPTURES AS OF 6/17/92-These data are gathered by the cooperative efforts of the Minnesota 
Department of Agriculture-Plant Industry Division, the University of Minnesota and private industry. Summary provided 
by Bruce Potter, Pest Survey Data Coordinator. 

ARMYWORM 
+ 

District !,.ocatloa I2.W Aver. H1J1h D1t1£Mn 
WC Fergus Falls 76.00 25.33 47.00 92/06/10 
WC Morris 224.00 32.00 48.00 92/06/12 
NW Crookston 13.00 2.60 6.00 92/06/15 
c Glencoe 7.00 1.17 3 .00 92/06/10 
c Bird Island 14.00 2.33 8.00 92/06/10 
c Grove City 10.00 1.67 3.00 92/06/12+ 
c Gaylord 25.00 4.17 9.00 92/06/13 
c Olivia 65.00 9.29 24.00 92/06/15 
SW Lamberton 0.00 0.00 0.00 
SW Minneota 0.00 0.00 0.00 
SC Blue Earth 31.00 5.17 14.00 92/06/13 
SC Blue Earth 34.00 5.67 15.00 92/06/13 
SC Le Sueur E 84.00 12.00 26.00 92/06/13 
SC Le Sueur W 15.00 2.14 6.00 92/06/10 
SC Waseca 15.00 2.14 4.00 92/06/12 
SC Sleepy Eye 156.00 22.29 40.00 92/06/12 
SC Sleepy Eye 146.00 18.25 30.00 92/06/14 • -2 

Table continued on page 68 
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MISCELLANEOUS/Continued 

Black Light Captures as of 6.17/92 (Continued) 

EUROPEAN CORN BORER 
+ 

Dl:i1Cl~1 Location I.21.a..l 
NW Crookston 7.00 
WC Fergus Falls 22.00 
WC Morris 15.00 
c Glencoe 115.00 
c Bird Island 171.00 
c Grove City 92.00 
c Gaylord 172.00 
c Olivia 228.00 
SW Lamberton 43.00 
SW Minneota 302.00 
SC Blue Earth 260.00 
SC Blue Earth 348.00 
SC Le Sueur E 937.00 
SC Le Sueur W 551.00 
SC Waseca 150.00 
SC Sleepy Eye 960.00 
SC Sleepy Eye 350.00 
SE Calendonla 71.00 
SE Rosemount 246.00 

PROPOSED RESTRICTED USE PESTICIDE 
RECORDKEEPING REQUIREMENTS FOR CER
TIFIED APPLICATORS-The 1990 federal farm legis
lation mandated certified applicators, including farmers and 
other private applicators, to keep records of Restricted Use 
Pesticide (RUP) use and applications. The United States 
Department of Agricultural's Marketing Service has devel
oped the proposed federal rules to implement this mandate. 
The proposal has been printed in the Federal Register for 
public comment. The information required forthe records will 
likely include: 

1) Brand or product name of the pesticide, formulation, and 
the EPA registration number form the label of the RUP 

2) The total amount and the rate of application of the R UP 

3) The address or location, the size of treated area, the 
target pest, and the crop, commodity, or stored product 
to which the RUP was applied 

4) The month, day, and year of application 

5) The name, address, and certification number of the 
applicator of the RUP. 

Aye[. Jilgh 
1.40 2.00 
7.33 11.00 
2.14 10.00 

19.17 28.00 
28.50 62.00 
15.33 39.00 
28.67 63.00 
32.57 70.00 
10.75 18.00 
43.14 60.00 
43.33 73.00 
58.00 93.00 

133.86 229.00 
78.71 165.00 
21.43 42.00 

137.14 300.00 
43.75 87.50 
14.20 40.00 
49.20 100.00 

Also: 

Date/Max 
92/06/15+ 
92/06/10 
92/06/12 
92/06113 
92/06/13 
92/06/13 
92/06/14 
92/06/12 
92/06/15 
92/06/14 
92/06/13 
92/06/13 
92/06/13 
92/06/13 
92/06/12 
92/06/12 
92/06/10 ·-2 
92/06/14 
92/06/15 

Ken Ostlie 
Extension Entomologist 

1) The required information must be recorded in a timely 
fashion soon after application 
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2) The records must be kept fo two years after the 
application of the RUP 

3) A certified applicator shall make the records available, 
upon oral or written request, to an authorized represen
tative (of a federal or state government pesticide lead 
agency) 

4) Federal and state agencies can not release any informa
tion that would reveal the identities of producers or 
commodities to which RUP have been applied 

5) If a licensed health care provider treating a person 
exposed to a RUP determines it necessary, the certified 
applicator shall provide the appropriate RUP records to 
the licensed health care provider. The licensed health 
care provider is required to keep the information strictly 
confidential. 

~ 



Under current Minnesota state law, commercial and non
commercial applicators are already required to keep records 
of RUP applications. These proposed rules are not in effect 
for the 1992 growing season. Anyone may send written 
comments regarding the proposed rules to: 

Dr. Alan Post, Docket Manager, 
USDA-AMS, Science Division, 
P.O. Box 96456, Room 3522-S, 
Washington, D.C. 20090-6456. 

DIALU 

County Agents: Please Alert 
Ma~ter Gardeners of the Following Items 

IMPORTANT NOTE-SAMPLES RECEIVED 
WITHOUT A COMPLETED DIAGNOSTIC FORM 
CANNOT BE PROCESSED ACCURATELY-Some 
diagnoses are not clear without having the full history of the 
plant--especially where environmental, chemical, or me
chanical damage is suspect. For samples with insufficient 
background, we will ask you to resubmit the sample along 
with a completed form. Remember, we want to give you the 
right answer regarding your client's sample. 

Deadheading flowers-Blooms should be removed 
from annual flowers as soon as they fade. This procedure is 
called deadheading. If spent flowers are left in place, the 
seed head matures and diverts the plant's energy from 
additional flower production. Perennials such as peonies, 
irises, daylilies, should also be deadheaded. Deadheading 
perennials will not trigger additional flowers, in most cases, 
but developing seed heads divert nutrients that would oth
erwise be stored for future growth. 

Northern fowl mites-These pin head-sized dark-col
ored mites are associated with a wide variety of domestic and 
wild birds. If a bird falls out and dies or a nest is abandoned, 
these mites seek other hosts. When nests are on or in 
buildings, these mites commonly migrate indoors, often in 
large numbers. Northern fowl mites can bite people but are 
not able to reproduce on human blood. When these mites are 
found, vacuum or wipe up them up. To prevent further 
problems, remove dead birds that are found. If nests are 
found empty (i.e. no eggs in it), remove and dispose of them. 
If eggs are found in the nest of a protected song bird (which 
includes nearly all birds in Minnesota), you can not disturb 
it. Only pigeons, starlings, and house sparrows are not 
protected; their nests can be removed regardless of the 
circumstances. Spray an insecticide effective against mites, 
such as chlorpyrifos, to reduce the number migrating inside. 
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The comments must be received on or before August 10, 
1992. If you would like a copy of the federal register listing 
the proposed rules contact: 

Debbie Baden Orange 
Department of Plant Pathology 
495 Borlaug Hall, 1991 Upper Buford Circle 
University of Minnesota 
St. Paul, MN 55108-6030 
612-625-6290 
612-625-9728 (FAX) 

Dean Henfeld 
Assistant Ext. Agriculturist 

Anthracnose on shade tree-Recent rains .and cool 
weather over much of the state may result in an increase in 
anthracnose on maple and oak and possibly ash. Fungicides 
are not effective after the infection occurs. For more 
information review the Dial U Brief on Anthracnose of 
Broadleaf Trees. 

Herbicide on evergreens-We've seen a number of 
spruce samples recently where the needles are burned on the 
underside of the new growth and some needles are distorted. 
This appears to be due to herbicides, most likely 2,4-D, which 
has either been applied beneath the tree or has drifted and 
volatized, thus burning the lower needles. 

2,4-D is a plant growth hormone, which causes unregu
lated growth of plant tissue resulting in curling or twisting of 
needles, leaves or stems. This damage can also show up on 
tomatoes, resulting in twisted stems and small leaves. 

Dicamba, often used in combination with other broadleaf 
lawn herbicides, such as Trimec, can damage nearby woody 
plants if it is absorbed by the plants' roots. 

Four-lined plant bugs-Adults are about 1/4 inch long, 
yellowish green with black stripes. Nymphs are smaller with 
an orangish body. They feed on a wide array of plants 
including chrysanthemums, chinese lantern, shac;ta daisy, 
coreopsis, basil, and mint. Damaged leaves usually show 
small, round, brownish, sunken areas where the bugs were 
feeding. Tolerate small numbers of four-line plant bugs. If 
damage warrants control, spray a labeled insecticide, such 
as acephate (Orthene) or malathion. Treat herbs with 
insecticidal soap. 

Cankers-Cankers are caused by fungi which are opportu
nistic. They invade damaged and stressed tissues. Recent 
weather (one extreme to the other) has left many trees and 
shrubs in tough shape. The best course of action is to remove 
cankered areas during dry weather (observe any pruning 
restrictions) and improve the vigor of the tree. 



DIAL U/Continued 

Storm damaged trees-Trees, such as pine, which have 
been partially blown over by strong winds may be salvage
able if the roots are not exposed, and the tree is partially 
upright. Wrap the bark to prevent injury as the tree is pulled 
upright. Then stake the tree, possibly for several years, until 
it has re-established its root system. Loosen the ties peri
odically to prevent girdling. As with a new planting, mulch 
around the tree and keep it watered. 

Evergreens topped by storms may not be worth saving 
if they are very large. A side branch would have to be trained 
to become the central leader, which could be difficult. 

Plum curculio--have been very common on apples this 
year as well as plums and apricots. Damage is identified by 
the crescent shaped oviposition marks found on apples. 
There are three possible results from curculio damage: 
premature apple drop, misshapen apples, or normal-looking 
apples except for oviposition scars. In the last two cases, 
apples are still edible. We are past the time for control; 
treatment is best done at petal fall and again about 7 to 10 
days later. lmidan (may be difficult to find in the Twin Cities), 

malathion, or carbaryl (Sevin) are effective insecticides. The 
relative abundance of plum curculio is variable from year to 
year; the decision to control curculio will depend on the 
tolerance of homeowners. 

Roseslug-These slug-like sawfly larvae skeletonize roses 
(i.e. feed on the upper layer of leaf tissue, leaving the veins). 
These skeletonized areas sometimes look transparent. When 
mature, larvae are about 3/4 inch long and greenish on top and 
yellowish on the sides. If large numbers are present, treat 
with a labeled insecticide, such as acephate (Orthene). 

Common calls include-apple scab (it's time for defo
liation to become dramatic), powdery mildew on many plant 
species, lawn problems, Verticillium wilt on maple and ash, 
carpenter ants, post birch leafminer damage, ash plant bugs, 
insect and mite galls. 

Jeffrey Hahn Cynthia Ash Beth Jarvis 
Entomology Plant Pathology Horticulture 
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