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Chemical Control of the Cabbage Maggot in Cole Crops
 

Improved Yields of 
Brussels Sprouts 

The introduction of a hybrid variety 
of Brussels sprouts, Jade Cross, in 
1959 and development of subsequent 
cultural practices have shown not only , 
the feasibility of harvesting this crop 
with reduced labor, but also that the 
crop can ultimately be harvested me
chanically. There were over 100 acres 
of Brussels sprouts grown in Oregon in 
1964, with reneweQ processor interest 
in this crop. 

In order to obtain research infor
mation on the effects of time of 
planting and harvest methods on yields 
and quality of Brussels sprouts in this• 

I area, a study was undertaken at thei
 

I 
North Willamette Experiment Station
 

~ 
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Control of the cabbage maggot, Hylemya 
brassicae, in the roots of cole crops 

(cauliflower, broccoli, 
.J\S~' cabbage, and Brussels 

, . sprouts) has been the subject 
. . - I ~ ,of years of research. Chang, ,~ 'ilkJ ing conditions have recently ~~ "~\ ,',) W intensified interest in this 

, \, 'J./-',J pest. Strains of the cabbage 
maggot have appeared which 

are resistant to the cyclodiene insecticides 
(aldrin, chlordane, etc.) and can no longer be 
controlled by use of these pes ticides. 

Other factors needing consideration are 
the trend toward direct seeding of cole crops, 
the steadily increasing need to reduce costs of 
production, and discovery by the chemical 
industry of new and promising pesticides. In 
keeping with these trends, experimental work 
has been in progress in cooperation with 
personnel at the North Willamette Experiment 
Station, Aurora, and at the Vegetable Research 
Farm, Corvallis. 

Broccoli Trial at Aurora - 1963 

Six different chemicals (four with federal 
registration) were tested as drenches in 1963 
on both transplanted and direct seeded broccoli 
plantings at the Aurora station. The registered 
insecticides were used at rates recommended 
by the manufacturers and the experimental 
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Control of Cabbage Maggots . •• (Continued from page 1) 

chemicals were applied at comparable rates. One-half cup (about 120 cc) of diluted drench 
liquid was poured at the base of each plant; only one application was made during the season. 

The plant bed for the transplants was seeded one week earlier than the direct seeded 
broccoli plots to allow for the retarding effect of transplanting. Transplanting was 
accomplished on July 20 and thinning of th.e direct seeded plots on July 22. All plots were 
given the insecticidal drenches for maggot control on July 24-25. 

r' 
Effects of the treatments were evaluated by (1) examining the roots of 15 to 22 plants 

from each ..plot at ·midseason for maggot injuries, and (2) recording yields of edible 
broccoli tips and shoots. On August 20 (about one month after treatment) the stands in all 
plots were thinned from 9-inch to IS-inch spacing in the row ,and the roots of the discarded 
plants were examined for maggot damage\ A rating system was used. with the value of 
4 being given to uninjured plants and with intergrades down to 0 for those having three or 
more maggot injuries. Yield figures were obtained by Station personnel from four cuttings 
made over a period of several 'weeks in the fall of 1963. 

Results 

Information from the root examinations made at midseason for maggot injuries is 
summarized in Table 1. 

Observations made August 20, just before thinning and examining the broccoli roots, 
showed no obvious differences in growth between plots of the direct seeded plants, which 
were consistent with the treatments. In the transplanted blocks, however, four out of 
six check plots showed poorer growth and skips where plants had died. Cutworms were 
suspected of causing some of the skips, but examination of the roots later revealed that 
the unthrifty appearance of the plants remaining was due largely to heavy maggot damage. 
This was the only indIcation that direct seeded broccoli might be more tolerant of maggot 
damage than transplants, since the yield data showed no significant differences. 

All treatments (except aldrin and the checks) in both sets of plots provided excellent 
protection from maggots during the critical part of the growing s-eason. An analysis of 
variance, comparing the first five treatments to aldrin, revealed a significant difference 
in most cases, indicating that aldrin did not give as good protection as the other five 
materials in the dir·ect seeded block,and was inferior to at least Zinophos, N-2790, and 
Compound 4072 in the transplanted block. Since high resistance to aldrin already existed 
in the nearby Canby area, the partial resistance indicated by this experiment was expected. 

(Continued· page 3) 
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Control of Cabbage Maggots••• (Continued from page 2) 

Conclusions 

The three registered and recommended insecticides -- Zinophos, diazinon and 
Guthion -- successfully protected broccoli plants against a partially aldrin-resistant 
population of cabbage maggots, when applied as a drench to individual plants. Direct 
seeded broccoli plants may be more tolerant of maggot damage than transplants, but the 
difference (if any) is small. Accumulated yield records from four cuttings of broccoli 

\. tips and shoots failed to show any significant differences due to treatment. 

Cauliflower Trials at Corvallis - 1964 

The application of insecticides to cole crops for maggot control by the "drench" 
method (roughly 1/2 cup of liquidtaround the base of each plant) is effective, but wasteful 
of time and labor. A partial solution to the problem is the use of transplanting machines 
equipped to deliver metered amounts of transplant liquid automatically" Without this equip
ment, or if direct seeding practices are employed, the grower is faced with the choice of 
additional labor costs or not treating for maggots. Dipping of transplants in chlordane 
solutions is no longer effective in the resistant maggot areas, and the use of effective 
phosphate materials in this manner is both hazardous to the operator and risky from a 
plant injury standpoint (phytotoxicity). 

Two identical experiments were conducted in the Corvallis area in 1964 to investigate 
a simpler and more economical method of applying chemicals for maggot control. 
Parathion, registered and commonly used on cole crops for aphid and other pest control, 
was known 1'0 be effective against maggots when used as a drench or when applied heavily 
around the bases of transplants as a dilute dust. The problem was to determine whether 
this highly toxic, but inexpensive, insecticide would give adequate protection when sprayed 
in a narrow band on rows of newly set out transplants and followed immediately with a 
sprinkler irrigation. Cauliflower was selected for these trials, since it is considered to 
be the most susceptible to maggot attack of the main four cole crops. 

Plants were obtained commercially on July 28 through the Birds Eye Division, General 
Foods Corporation, at Woodburn. They were kept in moist sacks under refrigeration for 
two or three days until transplanted. The two separate trials were set up within two days 
of each other, using single row, 50-foot plots with 38-inch row spacing. Plants were set at 
approximately 9-inch spacing In the rows. 

Three other materials in addition to parathion were included in the trials: diazinon 
and Zinophos, because both are registered for maggot control on cole crops by the "drench" 
method, and Compound 4072 (a Vinyl phosphate) which had shown long residual life and 
considerable effectiveness against the maggot in previous experiments. All materials 
were used as emulsions and tested at two rates of application: 2 and 4 ounces per 1, 000 
feet of row, or 1. 77 and 3.44 pounds actual per acre, respectively, based on the 38-inch 
row spacing. A compressed air hand sprayer was used, applying the fan spray to both 
sides of the rows in a narrow band. One pint of diluted spray mixture was used per 50 
feet of row t equivalent to the rate of 34.5 gallons per acre. Spraying was accomplished on 
the day of transplanting or the followin'g day.· Immediately after spraying, a sprinkler 
irrigation system was run for 1 1/3 to·2 hours, depending on the dryness of the soil in the 
two trials. 

Both of the cauliflower trials were evaluated twice; once at midseason and finally at 
harvest, 50 and 85 days, respectively, after trans/planting and treatment. Ten plants were 

(Continued page 12) 
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Improved Yields of Brussels Sprouts ••• (Continued from page 1) 

in 1964. Because of the lateness in getting the project under way, transplanting dates were 
by necessity limited. The time-of-planting treatments consisted of three transplanting 
dates: June 30, July 16, and August 4. 

Harvesting consisted of four treatments, replicated and randomized. On plants which 
were topped (i. e., had the growing tip removed at the time the first sprouts were 
approximately 3/4 inch in diameter) methods used included: (a) an early single harvest, 
(b) a late single harvest, and (c) a multiple harvest--early and late. On the untopped 
plants, multiple harvests were accomplished. 

Transplants used were of "medium" size and were spaced 18 inches apart in rows ·42 
inches on center (approximately 8,300 plants per acre). Two weeks after transplanting, 
10-20-10 was sidedressed at the rate of 600 pounds per acre. Control measures for 
maggots and aphis were carried out as necessary. Sprinkler irrigation was applied as 
required. 

Approximately 7 to 10 days before harvest, leaves were removed from the topped 
plants by jamming a heavy steel ring down over the plant. By harvest time the petioles 
had dried, and they fell away easily. On the untopped plants, leaves were stripped away 
by hand at the time of each harvest. 

Harvests were made when the .sprouts' appeared to be mature. They were cut off the 
stalk by hand, using a putty knife with a blade sharpened into a semicircle. The harvested 
sprouts were placed in a bucket and weighed (weight was based on marketable sprouts 3/4 
inch or larger). On untopped plants only the mature. sprouts were cut at each harvest. 

The results are summarized in Table 1. Yields of the topped plants exceeded those 
of plants in the untopped plots. In the early planting (June 30), there was little difference 
between the yields of the early and the late single harvest. However, there was a slight 
increase in yield in the topped plants that were multiple-harvested. 

In each of the different harvest treatments, the yields in the June 30 planting exceeded 
the yields in the July 16 planting. In fact, the untopped plants in the July. 16 planting had 
not matured any sprouts at the time this experiment was terminated (after heavy frosts on 
November 18, 1964). The late planting (August 4) was still immature at this time and 
therefore no yield data are included. 

The temperature range during the growing season was below normal, resulting in a 
slow but uniform plant growth. The June 30 planting took approximately 102 days from 
transplanting to maturity; the July 1~ planting took approximately 114 days. The A.ugust , 4 planting was still immature at the time of the heavy frost, after 106 days. 

Some disease problems were encountered. Light brown "freckles" appeared on the 
outer leaves of the sprouts soon after they formed and, in sorre cases, progressed to a 
rather advanced tissue decay. Isolation by the Plant Pathology Department indicated 
Rhizoctonia solani as the causal agent. ~\s a supplement to the main plot work, some 
preliminary screening of fungicides was attempted. Treatments including fixed copper, 
Agrimycin, Botran, and Maneb were made at 7-day intervals with a 2 1/2 gallon low 
pressure sprayer. 

(Continued page 5) 
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Improved Yields of Brussels Sprouts ••. (Continued from page 4) 

Plans for 1965 .include several earlier planting dates· and provision for cooperative work 
with the Plant Pathology Department on disease control measures. 

--Robert L. Smith 
Clackamas County Extension Agent 

Richard M. Bullock 
North Willamette Experiment Station 

Table 1. Yields of Jade Cross Brussels Sprouts 
(North Willamette Experiment Station, 1964) 

Transplanting date 

Single 
(topped) 
early 

Method of harvest, dates, and yield l 

Single Multiple Multiple 
(topped) (topped) (untapped) 

late early and late 3 harvests 

June 30 (10/6) 
5.72 

(10/13) 
5.64 

(10/6-13) 
5.98 

(10/6,13,25) 
4.03 

July 16 (11/3) 
5.31 

(11/10) 
5.06 

(11/3-10) 
3.65 

1 Yield in tons per acre. 

A •• 

11~ 1tfJte , , , , 
The Soils Department has announced the availability of a zinc soil test for Willamette 

Valley soils, according to T. L. Jackson, Soils Department. A mimeograph, S-68, 
available through your county Extension agent's office, outlines the areas where resp9nse 
from zinc might be expected on sweet cor.n and beans. Fertilizer recommendations for 
zinc based on soil test information will be limited to corn and beans in the Willamette 
Valley for 1965. This is the only area of the state where a relationship between zinc soil 
test and response from zinc fertilizer has been established. The cost of the soil test will 
be $2. 00 per sample. 
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Performance of OSU Bush Beans in Other Areas
 
Delayed blossoming and pod development, as well as erratic yields t have been 

reported for Oregon State University bush Blue Lake lines of snap beans grown in the 
midwest and east. 

At Geneva, New York, during the summer of 1964, 08-U 2065 bush Blue Lak~ was 
compared with Tendercrop in a bush bean irrigation trial at the Darrow Research Farm. 
Number of days from planting (June 6) to first bloom were 38 for Tendercrop and 45 for 
OSU 2065. To reach harvest maturity (approximately 50% of pods sieve size 4 and smaller) 
required about 55 days for Tendercrop and 66 days for OSU 2065. Heat units, deg~ee days 
using a 500 E base temperature, from planting to harvest were 1140 for Tendercrop and 
1330 for OSU 2065. Average temperatures for the period from planting to harvest were: 
580 F., minimum; 810 F., maximum; and 700 F., mean. Limited data showed yields 
of 3.0 tons per acre for OSU 2065 and 4. 7 tons per acre for Tendercrop. At Corvallis, 
blossoming and pod maturity of Tendercrop and aBU 2065 have been Wlthin 1 to 3 days of 
each other. 

The interactions between the total environment and the genetic makeup of snap beans 
are, no doubt, of complex nature. However, it would appear that temperatures, es.pecially 
minimum or night temperature, may be the major factor causing the differential responses 
in growth and flowering of the OSU lines of snap beans grown under relatively cool condi
tions of the Willamette Valley of Oregon as contrasted to warmer conditions of the east 
and midwest. 

In Figure 1 are shown temperatures (5-year average) for the months of April through 
October for six locations, taken from data published in Climatological Data by the U. s. 
Weather Bureau. Minimum and mean temperatures at Corvallis are lower than for the 
other locations during May through September (Figures 2 and 3). Minimum temperatures 
at Corvallis for June, July, and August averaged 6 to 140 E lower than for other locations 
in the east and ·midwest. 

It is hoped that some of these climatic factors can be studied on bush beans in greater 
detail under controlled conditions . 

. Appreciation is expressed for the facilities made available at the New York State 
Agricultural Experiment Station at Geneva. The technical assistance of Robert S. Tsuha 
in summarizing temperature data is also gratefully acknowledged. 

--H. J. Mack and W. A. Frazier 
Department of Horticulture 

# 

(Continued page. 7) 
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Performance of OSU Bush Beans ••• (Continued from page 6) 
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Performance of OSU Bush Beans ••• (Continued from page 7) 

Average Minimum Temperatures
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Performance of OSU Bush Beans ••• (Continued from page 8) 

Average Maximum Temperatures
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Chemical Composition of Blond, Yellow, and Green Peas 
As part of the preliminary work on the blond pea problem during 1964, (1 ,2)* the 

chemical composition of a collection of blond, yellow, and green samples of Dark Skin 
Perfection peas was determined (Table 1). Some of the samples came from greenhouse 
and field research plots at asu and others were picked at random from field run peas in 
northeastern Oregon jtIst as they came from the viners and before washing or blanching. 
'Samples were not replicated. 

Color separation of the fresh peas was as follows: blond - decidedly white with seed 
coat and cotyledons lacking any green color; yellow - with a decidedly yellow cast resulting 
from a greenish or mottled seed coat over yellow or mottled cotyledons; green - normal 
bright green color. 

Sample Sample 
No. color Sources 

1 Blond From pods enclosed in aluminum foil and from 
plants grown in the field and greenhouse at OSU 

2 Blond Umatilla County 

3 Blond Union County 

4 Yellow Umatilla County 

5 Yellow Union County 

6 Green Greenhouse - OSU 

7 Green Vegetable Research Farm - aBU 

8 Green Umatilla County 

9 Green Union County 

10 Green Exceptionally green sample from pea trial plot~, 

Union County 

The chemical composition of the reproductive parts of plants of a single variety is . 
normally quite constant. It is especially interesting that these samples of blond and yellow 
peas tended to be slightly higher than the green peas in each element except for magnesium 
and boron. This tendency perhaps explains in part the quicker germination and early seed
ling vigor observed for blond and yellow peas(2). 

While no firm assumption may be drawn from this sort of survey, it does, however, 
lend strength to the presupposition that nutrient'deficiencies are not the direct cause of 
lack of green color in peas. One might erroneously presume from the data, however, that 
nutrient excesses may be more thall indirectly involved. 

* Numbers in parentheses refer to references cited at end of article. 

(Continued page 11) 
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It has been repeatedly demonstrated, and generally accepted, that failure of sufficient 
light reaching the developing pods and seeds to produce chlorophyll is the cause of 
blonding(1). Seasonal and geographic differences are recognized but not understood. 

Light may be excluded by lodging and matting of the plants or, quite likely in the case 
of the very dark green varieties, by the very opaqueness of the leaves, pods, and stems. 
There are erect experimental varieties with small, light gray-green leaves and light 
colored pods, which probably transmit more light and produce dark green peas. Until 
others are developed that maintain their pods up in the sunlight, attention will be directed 
toward the plants with less opaque leaves and pods as one possible solution to the problem 
of blond peas. 

--Andrew A. Duncan 
Extension Vegetable Specialist 

Ted Sidor 
Union County Extension Agent 

M.	 T. Vittum 
N.Y.A.E.S. 
Geneva, New York 

Heike Ohling 
Field Dept. 
Lamb-Weston, Inc • 
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Vegetable Digest, Vol. 14, No.1, 1965. 
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Control of Cabbage Maggots • • . (Continued from page 3) 

dug from each plot and scored for maggot damage at each evaluation period. Rating values 
ranged from a figure of 4 (no maggot injuries) to zero for heavy maggot damage. 

Results 

A summary of the results for the two trials is given in Table 2. In the first evaluation 
(approximately 50 days after treatment) all treatments showed significant maggot control 
over the untreated checks. However, a comparison of the rates used (2 ounces versus 4 
ounces actual per 1 t 000 feet of row) showed no significant differences. 

By the final or harvest evaluation (85 days after treatment), most of the treatments 
were no longer protecting the plants. Parathion appeared to fail first (i.e. , protected 
against maggots for the shortest period of time), followed by diazinon and Zinophos about 
equally. Compound 4072 gave good protection for the full growing period. 

Conclusions 

The protection of transplanted cole crops against root maggots can be accomplished by 
the simple method of spraying an appropriate insecticide on the rows .of transplants just 
ahead of each irrigation setting. Although not tested as yet, the same treatment could 
presumably be effective on cole crops grown by direct seeding. 

The lowest-cost material tested, parathi.on, is also the material with the shortest 
active life. For satisfactory protection of cole crops t a second application about one month 
after the initial one would probably be necessary. Additional trials or observations will 
be needed to determine whether second applications of diazinonor Zinophos would be 
adVisable. Compound 4072, which is not registered at this time for food crops, shows great 
promise of giving almost perfect protection of cole crops during the entire period between 
transplanting and Qarvest, with a single application at transplanting time. 

--H. H. Crowell 
Department of Entomology 

Table 1. Materials Applied and Results of Examinations of Broccoli Roots for Cabbage Maggot 
Injury (North Willamette Experiment Station, Aurora, Oregon, 1963) 

Treatment Drench Formulation 
number material 

1 Diazinon 50% WP 
2 Guthion 25% WP 
3 Zinophos 4 lbs. /gal. EC 
4 Cmp. 4072 25% WP 
5 N-2790 4 lbs. /gal. EC 
6 Aldrin 2 lbs./g·al. EC 

Untreated check 
(Treatments 1 through 5 versus 6) 

LSD at 5% level 
at 1% level 

Rate actual 
per 100 gals. 
water 

6 oz. 
6 oz. 
4 oz. 
6 oz. 
4 oz. 
4 oz. 

Maggot damage ratings (means) a 
Transplants Direct seeded 

3.895 
3.830 
4.000 
3.938 
3.930 
3.713 

3.967 
3.967 
3.983 
3.967 
4.000 
3.605 

1.110 1.533 

o. 186 
0.251 

0.168 
0.226 

a Highest possible rating ( i. e. , all plants free of maggot damage) equals 4. 000 .. 

(Continued page 13) 
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Control of Cabbage Maggots ..• (Continued from page 12) 

'Table 2. Cabbage Maggot Control on Cauliflower Transplants by Use of Sprays and Sprinkler Irrigation (Corvallis, 
Oregon, 1964) 

Treatment 

Rate 
(oz. ac./l,OOO 

feet of row) 

50 days 

Exp. No.7 Exp. No.8 

Ratingsa 
days after treatment 

85 days 

Exp. No. 7 Exp. No. B 

85 daysn--
Exp. No.7 

and Exp. No. 8 

Parathion 
Parathion 
Diazinon 
Zinophos 
Zinophos 
Diazinon 
4072 
4072 

4 oz. 
2 oz. 
2 oz. 
2·oz. 
4 oz. 
4 oz. 
2 oz. 
4 oz. 

16.00 
21.67 
31.67 
37.00 
39.33 
39.00 
40.00 
40.00 

30.75 
34.75 
29.50 
33.25 
37.00 
39.00 
38.00 
38.25 

3.67 
8.00 

27.33 
31.33 
37.33 
33.67 
40.00 
40.00 

0.75 
13.50 
14.25 
12.00 
19.25 
27.25 
31.75 
39.50 

2.00 
11.14 
19. 86 1 
20.29 
27.001 
30.00 I 
35. 29 1 
39.71 

Untreated check 
Untreated check 

9.67 
7.00 

8.00 
10.75 

2.00 
2.00 

0.50 
1.50 

~	 From 10 plants per replicate -- highest score possible (zero maggot injuries) = 40. 
Values not connected by vertical lines are significantly different at the 5% level of probability. 

(Experiment No. 7-Cauli-64 Hart. and Experiment No. 8-:Cauli-64-Ellt.) 



 
 
    
   HistoryItem_V1
   ReversePageOrder
        
      

        
     1
     0
    
            
       CurrentAVDoc
          

      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2 2.0
     Quite Imposing Plus 2
     1
      

   1
  

 HistoryList_V1
 qi2base



