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Eggplant and Pepper Production  
Utilizing Plasticulture and High Tunnels 

 
Dr. William J. Lamont Jr.  

Professor and Extension Vegetable Specialist 
Department of Horticulture 

206 Tyson Building 
The Pennsylvania State University 

University Park, PA 16802 
wlamont@psu.edu 

 
Since Solanaceous crops in general and eggplant and pepper specifically love warm temperatures, 
production of eggplants and peppers in much of Pennsylvania is a challenge both from the standpoint of 
temperature and moisture.  Pepper and eggplant plants stop growing below 45°F and will have a difficult 
time maturing fruit when average night temperature drops below 50°F.  Optimum growth of peppers and 
eggplant plants is between 75° and 85°F daytime temperature.  For the average grower in Pennsylvania 
growing on bare soil, the planting date for peppers and eggplants is generally between May 10 and June 
10, assuming that there will be no extremes in day and night temperatures.  While mature pepper and 
eggplant plants are somewhat drought tolerant, they require consistent soil moisture levels (80% of 
available soil moisture) after transplanting and until they reach the initial flowering stage of growth.  On 
the other hand, excessive rainfall two weeks prior to fruit harvest will dramatically reduce fruit quality. 
The use of plasticulture will help eliminate/prevent these environmental stresses on peppers and eggplant 
plants during the growing season. 

For the production of high quality eggplants and peppers, the use of raised beds, plastic mulch, drip 
irrigation and row covers will insure successful and consistent marketable yields.  The use of plasticulture 
in the production of eggplant and pepper will: 1) increase soil temperature 8° to 12°F warmer than bare 
soil, 2) increase/maintain soil water holding capacity, 3) reduce/eliminate weeds, 4) maintain/increase soil 
tilth and 5) reduce/eliminate fertilizer and pesticide leaching under the bed.  I will discuss the individual 
components of plasticulture in the following sections below.    

Raised Beds – Making a 6 to 8 inch raised bed prior to applying plastic mulch in the field helps to; a) 
increase soil temperature, b) produce a tight fit of plastic on the soil surface, c) prevent plant/fruit damage 
from excessive water (heavy thundershowers), d) reduce soil erosion when beds follow soil contour and 
e) helps to produce a higher quality, cleaner fruit.  Many equipment manufacturers sell a multi-function 
machine that will make a raised, pressed bed, lay the agricultural plastic film snugly on top of the bed and 
also place drip tape at a desired depth in the bed at one pass.  In addition, a fertilizer applicator can be 
placed on top of the bed maker/mulch applicator to add nutrients into the bed. 

Plastic Mulch – Since plastic mulch increases soil temperature, soil moisture and maintains soil tilth, 
transplanting pepper and eggplant plants within 2 to 5 days after application of the plastic mulch in the 
field is recommended.  Plastic film can be purchased at a thickness of 0.3 to 1.5 mil, embossed or smooth 
and colors of clear, white, black, blue, IRT green, IRT brown, red, yellow and silver.  The plastic film you 
purchase can be tailored to your needs based on crop being grown, number of crops to be grown on the 
film, length of time to be left in the field and pest elimination requirements.  The thicker the film, the 
longer it can be left in the field; 1.5-mil plastic will last two years/multiple crops in the field.  However, in 
general, the thicker the film, the higher the cost; unless the purchase is an ultra-thin plastic film 0.3 mil or 



  

less.  Embossing imparts more elasticity/stretchability compared to the smooth plastic film.  Pepper plants 
will produce higher early and marketable yields on IRT green or silver mulch compared to the standard 
black film. The silver mulch also repels aphids so that aphid vectored viruses are reduced in the field. 
Eggplant - this crop appears to respond more to red mulch compared to black with an average 12% 
increase in marketable fruit yield over a 2-year period.  Greatest response of eggplant to red mulch 
observed when plants were growing under stress conditions (temperature and water).  There may be a 
varietal response of eggplant to the use of plastic mulch. 

Drip Irrigation – Water comprises 93% of pepper and eggplant fruit, which attests to the importance of 
water in the growth and development of both eggplant and pepper plants and fruit.  When transplanting 
pepper and eggplant plants, application of water is extremely important to maintain soil capacity for the 
regeneration of root and shoot growth of the transplants and eliminate plant mortality of pepper and 
eggplant transplants.  Drip irrigation is very efficient in, 1) directing water to the crop and not the weeds, 
2) reducing/eliminating foliar diseases, and 3) injection of fertilizers and/or pesticides.  Since many soils 
in Pennsylvania are silt loams to clay loams and generally have between 1.5% to 2.5% organic matter, 
they tend to have relatively high cation exchange capacity (CEC), low to moderate water infiltration rates, 
and moderate to high water holding capacity.  Because of these characteristics, growing pepper and 
eggplant on these soils and raised beds/plastic mulch is more effective when at least 40% of the fertilizer 
requirement is added preplant rather than totally through the drip irrigation system.  Fertigation of 
nitrogen (approx. 7 to 10 lbs/A) after the crown set of fruit is pollinated does help to increase fruit 
production and maintain plant health and vigor.  Scheduling water application on measurement of actual 
soil moisture levels (tensiometer) will help to maintain active plant growth throughout the growing season 
and high quality fruit.  Maintaining uniform soil moisture (minimizing fluctuations) will help 
reduce/eliminate blossom end rot in both eggplant and pepper fruit. 

Row Covers – Since pepper and eggplant crops return a relatively high gross per acre and require warm 
temperatures both day and night, use of polypropylene row covers is both economical and productive.  
Applying row covers on the raised bed/plastic mulch after transplanting pepper and eggplant will; 1) 
increase both ambient and soil temperatures resulting in increased plant growth, 2) reduce/eliminate plant 
desiccation do to wind, 3) maintain higher soil moisture levels, and 4) exclude insect feeding on young 
plants.  However, once plants begin to flower, removal of the row cover is suggested to allow for 
pollination.  While polyester row covers are available, the stiffness of the material compared to 
polypropylene will cause leaf abrasion and potential delays in fruit maturity. 

Low Tunnels – In locations that are rather windy in the spring of the year and plant desiccation is a 
principle cause of plant mortality, use of low tunnels will help both in establishment and early production 
of pepper and eggplant plants.  Low tunnels are usually 1-mil rolls of perforated (for ventilation) 
polyethylene stretched over metal hoops (no. 9 wire) placed every 6’ to 8’ over the row of pepper and 
eggplant plants.  The tunnels are immediately placed over the row after transplanting and left in place 
until the afternoon high temperatures exceeds 85°F for 3 successive days. 

High Tunnels – They are designed to reduce environmental extremes during the early spring and late fall 
growing season.  The tunnels themselves are generally 14-feet to 30-feet wide in width and 96-feet in 
length.  While high tunnels are not greenhouses (no heat or automatic ventilation), the greenhouse 
principle is the basis for the function and design of a high tunnel.  Metal bows approximately 1.5” to 
1.75” in diameter are used as the support frame for the single layer of polyethylene covering.  The bows 
are spaced 4’ apart and are connected to metal ground posts that are driven 2 feet into the ground.  The 
end walls generally have minimal framing and should be easily removed to facilitate ventilation and use 
of power tillage equipment. The high tunnel frame is covered with a single layer of 6-mil, greenhouse 
grade clear polyethylene film, which is left on during the entire year.  Snow removal from the top of the 
tunnels is only necessary during heavy snowfalls, especially of wet snows.  However, it is recommended 
that snow be removed from the sides of the tunnels as needed to reduce/eliminate outside water intrusion 
into the tunnel and collapse of the tunnel sidewalls.  Use of pepper and eggplant transplants growing on 



  

raised beds and IRT or black mulch in the tunnel would enable a grower to plant around May 1, especially 
if using thermal blankets to offset low night temperatures (below 42°F) after transplanting in the tunnels.  
Thermal blankets will maintain temperatures within the crop canopy 4°F to 8°F above ambient.  
Likewise, a late crop of pepper and eggplant can be harvested in high tunnels through October in most 
years, providing that the grower is putting a thermal blanket over the crop at night.  In 2000, replicated 
pepper and eggplant production experiments in high tunnels at the High Tunnel Research and Education 
Facility, Rock Springs, PA produced an average yield of 26T/A of marketable pepper fruit and 28T/A of 
marketable eggplant fruit. 

 
TIPS FOR SUCCESSFUL PEPPER AND EGGPLANT PRODUCTION WITH 

PLASTICULTURE 
  1 - Use raised plastic covered beds (4 to 6’’ high) in the field compared to flat beds to insure better 

warming of the soil and water and nutrient management in the field. 

  2 - When laying plastic in the field, make sure soil is at least 85% of water-holding capacity.   

  3 - Wait at least 2 to 3 days after laying plastic mulch in the field before transplanting pepper/tomato 
plants through the plastic to allow for increased soil temperatures. 

  4. Consider use of labeled herbicide broadcast over the field prior to raising beds and laying plastic 
mulch if field you are using to plant eggplant and pepper has a history of extremely high annual 
weed pressure or populations. 

  5 – Use actively growing, insect-free pepper transplants that are between 6 and 10 weeks old from 
seeding for peppers and eggplants. 

  6 - After transplanting pepper and eggplant plants through plastic mulch, monitor soil moisture level 
underneath the plastic mulch with a tensiometer and maintain moisture level by use of drip irrigation 
system. 

  7 -Monitor eggplant and pepper plants for aphid and whitefly populations since they can rapidly 
reproduce and vector viruses to young peppers and reduce total marketable fruit yield. 

  8 - Remove row cover or mulch from low tunnel when flowers appear on the crown set of pepper plants. 

  9 - Fertigate with low levels of nitrogen (5 to 7 lbs/A) throughout the growing season. 

10 - Reduce water application to pepper and eggplant crop within 2 weeks of the bulk harvest of fruit in 
the field to improve fruit quality. 

 
 



 
 
 
 
 
 

Pepper and Eggplant Varieties for Michigan 
 

Dr. Ron Goldy, MSUE 
Southwest Michigan Research and Extension Center 

1791 Hillandald Road, Benton Harbor, MI 49022 
goldy@msu.edu 

 
Pepper and eggplant are two of the most widely grown vegetable crops.  They have extreme genetic 
diversity in fruit types exhibiting a wide range of fruit color, shape, size and flavor.  The number of 
commercial pepper and eggplant varieties is extensive (400+ for pepper and 100+ for eggplant) - a 
number that goes higher if local and heirloom types are included.  These high numbers make it difficult to 
discuss varietal performance since so few can be evaluated at one time in replicated trials.  No matter the 
variety they all have similar production requirements.  The discussion in this presentation is therefore 
limited to considerations on how to select varieties for your particular market(s) and the limited 
experience from trials at the Southwest Michigan Research and Extension Center (SWMREC). 
 
Variety selection depends on market, climate and disease problems.  For fresh market, fruit quality is as 
important as yield.  Fresh market cultivars must have high enough pack out of the desired size fruit for it 
to be grown economically.  Depending on use, processed fruit quality can be lower since concern over 
fruit appearance is not as great.  Fresh market varieties can be processed and some growers have contracts 
where they fresh market their better fruit and process the rest.  If the process product will stay largely 
intact (frozen stuffed peppers) then the quality needs to be equal to a fresh market fruit. 
 
Growing season influences what varieties can be grown.  Pepper and eggplant harvest occurs over 40 to 
60 days.  Days to first harvest ranges from 60 to 80 or more for a total growing season of 100 to 140 days.  
If your location has a growing season of 100 to 120 days then you are limited to early or mid-season 
varieties.  Growing later varieties in short season locations may not produce economic yield. 
 
Some growers struggle with specific diseases that can be controlled through genetic tolerances.  The big 
ones in pepper are Phytophthora capsici and Bacterial Leaf Spot.  Both can be devastating but fortunately 
there is tolerance in commercial peppers.  Verticillium Wilt is an eggplant problem but I know of no 
tolerant varieties.  Eggplant growers need to practice good crop rotation, improve soil drainage, manage 
water application or fumigate.  There are pepper and eggplant varieties that have tolerances to certain 
viral diseases, but none has a complete package against all the known virus problems. 
 
Another factor varietal selection is where fruit will be used; will it be mainstreamed into supermarkets or 
will it go to restaurants?  Mainstream pepper selection is limited compared to what chefs want.  The main 
supermarket pepper is primarily a sweet bell (mostly green).  Next would be jalapeno and sweet banana 
and then maybe a few ancho-types followed by habanero.  These represent the range in pepper spiciness, 
but leave out all the flavors, shapes and colors in between – a range chefs find attractive.  Likewise, most 
supermarket eggplant is the standard purple, somewhat pear-shaped, fairly bland fruit.  However, the 
range of colors, sizes and flavors in eggplant is nearly equal that in peppers, something the average 
consumer is not aware of (that is why you won’t see them in the supermarket since produce brokers don’t 
want to stock anything that won’t sell).  Again, these are all qualities of interest to chefs. 



Another factor in variety determination is the ethnic make-up of your market.  Ethnic vegetables are a fast 
growing segment and paying attention to the ethnic mix in your marketing area will help decide what 
types of peppers and eggplant to grow.  Even within a general category like hot peppers, each ethnic 
group wants its own type.  Even though they may be equally hot, hot peppers to someone from Southeast 
Asia are different than someone from India or Central America.  When determining what varieties to 
grow make sure to talk to your broker, survey your customer base or look at the most recent census data. 
 
The following tables are yield results from the last three bell pepper and one jalapeno trial at SWMREC. 
 We have not had a recent eggplant trial. 
 
Table 1.  Yield in bushels/acre and quality of seven bell pepper cultivars grown at SWMREC, Benton 
Harbor, Michigan in 2007.  Average fruit weight is expressed in grams/fruit. 

 
 

 

Variety SS Total 
Yield 

Average No.1 
Fruit Weight 

Yield 
Jumbo

Yield Extra 
Large 

Yield 
Large

Yield 
Medium 

Yield 
No. 2 

Yield 
Cull 

Paladin SY/RG 1645 184 329 333 321 377 239 47 
Excursion 

II 
AC 1637 186 364 324 319 287 220 124 

8620 AC 1596 179 217 329 344 279 233 194 
ACX 270 AC 1584 175 151 315 381 312 265 161 
HMX6646 HM 1565 196 330 333 263 218 175 247 
Red Bull SK 1489 209 316 288 267 212 241 165 

Declaration HM 1421 208 369 297 203 118 185 248 

 Lsd=.05 184 20 172 ns 89 138 ns 69 



 
 
Table 2.  Yield in bushels/acre of four jalapeno and one sweet banana (‘Pageant’) pepper grown at the 
Southwest Michigan Research and Extension Center, Benton Harbor, Michigan in 2007.  Pageant was not 
included in statistical analysis.  Average fruit weight is expressed in grams/fruit  

Variety SS Total Yield Yield No. 
1 

No 1 Fruit 
Weight 

Yield No. 
2 

Yield 
Cull 

Taos SY/RG 1351 1112 37 157 82 

Capsico SY/RG 1248 1030 40 173 46 

J-7 AT 1139 916 39 159 64 

Compadre SY/RG 1098 944 36 125 28 

 Lsd=.05 134 124 3 46 28 
 
 



Pruning Eggplant:  Eggplant is a strong growing; vigorous plant that produces numerous side shoots.  
Controlling shoot number is helpful in improving fruit quality and easing harvest.  Pruning increases light 
penetration, air circulation so the plants can dry quicker and improves penetration of pest control 
products.  Many reports indicate eggplant should be pruned similar to tomatoes – leaving between one 
and three suckers below the first flower cluster.  Pruning severity depends on plant vigor and fruit shape. 
 
Less vigorous plants should be pruned more severely so they can size and mature fruit.  Highly vigorous 
plants are capable of supporting and maturing more fruit and therefore should be pruned to three 
branches. 
 
Another thing to consider with eggplant is fruit length.  Many specialty eggplants are quite long and if 
plants are not pruned fruit can touch the ground making them prune to fruit blemishes and potential 
disease infection.  These eggplant should be pruned and supported so fruit stay up off the ground. 
 
Opening the plant up by pruning makes it easier for harvesters to see and remove fruit.  Being able to see 
the fruit makes harvesting faster, potentially causes less damage to leaves and immature fruit. 
 
Another aspect to pruning in a short season climate such as Michigan is pinching tops to slow plant 
growth.  This will allow the plant to concentrate on maturing existing fruit rather than continue to flower 
and set fruit that is too late to mature.  This should be done some time in late August to early September 
depending on location and season. 



 

 

Do You Need More Nitrogen on Your Peppers? 
 

Laura L. Van Eerd 
Land Resource Science 

University of Guelph Ridgetown Campus, Ontario, Canada 
519-674-1644   lvaneerd@ridgetownc.uoguelph.ca  

 
The rising cost of fertilizers and increasing pressure from society to protect consumers and the 
environment may encourage growers to re-evaluate their nutrient management strategies and look for 
methods to optimize nutrient use efficiency. One method to increase nitrogen (N) use efficiency and 
reduce losses to the environment is to reduce the quantity of N fertilizer applied.  However, vegetable 
growers are reluctant to reduce N rates because of the potential yield reductions and reduced quality.  This 
may be particularly true for peppers because there is a large discrepancy between growers N rates (150 lb 
N/ac) and current recommendations of 63 lb N/ac.  With little evidence that current provincial 
recommendations are adequate, producers are very reluctant to reduce inputs.  If source water protection 
or nutrient management regulations force a reduction in N fertilizer applications without increases in N 
use efficiency, which in turn causes a modest 10% reduction in yield, this could represent a $1.3 million 
decrease in farm revenues for pepper producers alone (based on 2005 provincial data).  Research was 
established to optimize nitrogen use efficiency in peppers that maintains crop yield and quality while 
reducing input costs and minimizing nitrogen losses to the environment.   
 
CROP RESPONSE TO N 
Quality  Individual pepper weight, length, width, and wall thickness were measured.  There were no 
differences in these quality parameters with the different N fertilizer treatments.  Generally, individual 
pepper were smaller on the first (mid August) and last harvest (early October).  Other quality parameters 
such as sun scald were not directly measured but were incorporated in marketable yield. 
 

Marketable yield  At the Harwich site, total marketable pepper yield was higher in the zero fertilizer N 
treatment compared to the split application of 63+31 lb N/ac, but the remaining treatments were not 
statistically different (Table 1).  At the Harwich site, first-pick yields were higher in the split N treatments 
compared to the zero N treatment.  Thus, in 2007, the split application treatments put on peppers early but 
do not out perform other treatments.  At Ridgetown Campus, there were no statistical differences in first 
pick and total marketable pepper yield between the different nitrogen treatments (Table 1).  Similar 
results were observed in 2005 and 2006. 
 

The lack of response to nitrogen may be partially explained by drought shortly after planting; where water 
not N was limiting.  Moreover, soil mineral N was greater than 23 ppm at the time of sidedress (data not 
shown), which indicates that N was not limiting at Ridgetown. The different yield responses to nitrogen 
observed between the two sites was likely due to the previous crops – soybeans at Ridgetown and seed 
corn at Harwich.     
 
STRATEGIES TO OPTIMIZE N USE EFFICIENCY 
Split-application of N fertilizer  There was no yield or quality advantages of split applying N.  As well, 
there were no differences in crop nitrogen uptake or removal between the split-application compared to 
the same amount applied pre-plant.  Therefore, there was little to no benefit to split N application of the 
same amount of N fertilizer because split applications do not consistently 1) provide a yield or quality 
benefit, 2) improve nitrogen use efficiency, or 3) reduce soil nitrate quantities at harvest.  From a best 



management practices perspective, the main potential environmental benefit of split applications would 
be if the second application was not applied, thereby reducing the total fertilizer application. 
 
Table 1. Green pepper yield response to different nitrogen applications *. 

N Marketable yield (T/ha) 
Application Ridgetown Harwich 

lbs N/ac 1st Pick Total 1st Pick Total 
0 9.5  23.2  11.8 c** 27.5 a 

31 7.6  21.7  15.9 ab 23.6 ab 
63 7.6  21.4  15.7 ab 25.3 ab 

125 9.4  23.4  12.7 bc 22.9 ab 
188 10.2  22.2  12.8 bc 26.6 ab 

31+ 31 8.2  20.8  16.8 a 23.1 ab 
63 + 31 5.9  20.3  16.6 a 21.5 b 

UMAXX 7.2  21.7  15.6 ab 24.9 ab 
0 + 31 8.6  22.6  na na 

* Data are expressed as averages of 4 replicates.  
**For each column, different letters indicates a statistically significant difference in pepper yield. 
 
 

Slow release fertilizers - UMAXX®  UMAXX® is a urea-based fertilizer containing a urease inhibitor 
and a nitrification inhibitor, which slows the conversion of urea to nitrate.  The principle is that nitrate is 
released when the plant takes up nitrogen, thereby reducing N losses.  Results from our research indicates 
that there was no pepper yield or quality advantage of using UMAXX®.   
 

Split applied N and to a lesser extent UMAXX® and other slow release fertilizers increase nitrogen use 
efficiency in field corn and sugar beets.  One possible explanation for the lack of pepper yield response to 
UMAXX® and split applications is that N dynamics and requirements are different for field than 
horticultural crops.  For instance, compared to field crops, horticultural crops are typically transplanted 
into warm soils with a shorter growing season (6 weeks vs. 6 months) and are typically harvested prior to 
maturity.  These differences may explain the lack of advantage of split applications and UMAXX® in 
peppers and thus these practices are not recommended. 
 
CROP N UPTAKE AND CROP N REMOVAL VALUES  
Crop N uptake is the amount of nitrogen in the leaves and shoots, and crop removal is the quantity of 
nitrogen in the pepper fruits.  Compared to the non-fertilized control, applied fertilizer N increased crop N 
uptake, but there was no difference between fertilizer treatments (Table 2).  With fertilizer the average 
quantity of N in the crop fruit (crop N removal) was 75 lb N/ac and only 35 lb N/ac in the plant shoots, 
which are left in the field after harvest.  On average total N in the crop was approximately 110 lb N/ac, 
regardless of how much fertilizer is applied (Table 2).  Increasing N fertilizer does not increase plant 
shoot weight or fruit yield.  Thus, if you apply twice as much N fertilizer, the plant does not take up twice 
as much N nor do yields increase significantly.  Therefore it would be an advantage to reduce fertilizer 
applications  
 
SOIL NITRATE-NITROGEN  
As expected, with more fertilizer applied there was more residual soil nitrate at harvest (Table 2).  For 
example, with 188 lb N/ac applied pre-plant to peppers, on average 162 lb N/ac of nitrate was in the soil 
to the three foot depth.  Nitrate, especially after crop harvest, is susceptible to leaching over the fall and 
winter.  It must be noted that even without N fertilizer applied, there was 40 lb of nitrate/ac to the three 
foot depth at harvest.  This is not unusual for southwestern Ontario soils.   
Table 2.  Partitioning of nitrogen in the pepper crop and soil at harvest. 
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*For each column, different letters indicates a statistically significant difference. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Seasonal nitrate-nitrogen concentration (ppm) at the 1 ft depth in 2005 (left) and 2006 (right), 
which were relatively dry and normal years, respectively.  
 
 

PRESIDEDRESS SOIL NITRATE TEST (PSNT)   
The PSNT is a measurement of soil nitrate-nitrogen at the time of sidedress N application.  The PSNT is a 
reflection of soil fertility and an estimate of the nitrogen supplying capacity of soil throughout the 
growing season.  It is hypothesized that nitrogen fertilizer applications could be lowered or avoided based 
on the PSNT value (i.e. how much nitrate is in the soil at the time of N application).  These data provide 
preliminary information for the development of a pre-sidedress soil nitrogen test (PSNT).  From 2007 
results, a soil nitrate-nitrate level of 23 ppm or greater was sufficient.  There was no yield advantage of 
applying more N if there was 23 ppm of nitrate-nitrogen in the soil at mid-July.  In other words, at 23 
ppm the addition of more nitrogen fertilizer did not increase yields.  Interestingly, in 2005, a dry season, 
the PSNT value was 24 ppm, but in 2006, a normal rainfall year had a lower PSNT value of <20 ppm.  
Therefore, at the time of sidedress (July) between <20 and 24 ppm of soil nitrate-nitrogen was enough 
nitrogen to carry crop yield and quality into October.  Further research under different seasons and soils 
will be necessary to accurately pin-point the PSNT value. 
 
CONCLUSIONS  
In some years, N fertilizer can have little effect on pepper yield and quality if soil fertility is adequate.  In-
season nitrogen applications and UMAXX® did not improve yields or nitrogen use efficiency in peppers.  
In some years there was sufficient nitrate-nitrogen concentrations (≥20 ppm) in southwestern Ontario soil 
throughout the growing season.  A preliminary PSNT value of >20 to 24 ppm indicated no yield benefit 
with additional nitrogen fertilizer applied at the time of split nitrogen application.  Further research is 
needed to pinpoint the PSNT value. 



  

 
 
 
 

Growing Eggplant Without Methyl Bromide:  
Can Biological Alternatives Help? 

 
Mathieu Ngouajio, Mary K. Hausbeck, Ronald G. Goldy, and James W. Counts 

 
Summary: 
Brassica cover crops, used as biofumigants, were compared to methyl bromide for eggplant 
production.  Eggplant yield was highest with methyl bromide.  Oilseed radish, oriental mustard, 
and yellow mustard showed potential to reduce Verticillium wilt and improve eggplant yield, but 
their performance did not match methyl bromide for disease suppression and crop yield.  
Therefore, the cover crops tested should be used as a component of integrated management 
strategies and not as the only means of pest suppression. 
 
Introduction and Rationale 
Many fresh market eggplant growers have relied on soil fumigation to maintain acceptable yield.  
Unfortunately, methyl bromide, which has so far been the preferred (and effective) fumigant, 
will no longer be available.  Research groups throughout the country are currently testing 
alternative fumigants, such as, Telone C-35, Vapam, Chloropricrin, Idomethane etc.  Cropping 
systems studies focusing on soil quality building with practices like cover cropping would 
complement studies on alternative fumigants and help develop integrated strategies for methyl 
bromide replacement.   
 
Methodology 
Trials were conducted to evaluate Brassica cover crops used as biofumigants for fit into eggplant 
cropping systems and to compare their effects to methyl bromide for pest management and yield.  
Planting densities were 20, 10, and 8 lb/acre for oilseed radish, yellow mustard, and oriental 
mustard, respectively.  Methyl bromide treatments received 350 pounds/acre of 67/33% methyl 
bromide chloropicrin. A treatment with SoilBuilder® (microbial soil amendment) was also 
included in the study.  Data collected included eggplant yield, plant fresh weight, harvest index, 
and Verticillium wilt incidence. 
 
Results 
Our results show that brassica cover crops can successfully be integrated into eggplant 
production systems in Southwest Michigan.  The cover crops can be sown in early April when 
field operations become practical and killed for biofumigation in late May.  The cover crops 
produced significant amounts of biomass and reached full bloom at the end of May (Table 1). 

 
After five harvests, the highest yield was recorded in methyl bromide plots with 666 bushels of 
marketable fruit (Table 2).  This was followed by treatments with oilseed radish, oriental 
mustard, and yellow mustard.  Harvest index, the proportion of fruit to total plant biomass was 



  

greatest in yellow mustard plots, followed by Methyl bromide, oriental mustard, oilseed radish, 
SoilBuilder®, and finally the control.  

 
Disease evaluation conducted throughout the season confirmed the presence of Verticillium wilt 
in the site.  Data collected on individual plants and visual ratings of the plots indicated high 
efficacy of methyl bromide (Table 3).  Symptoms were lowest in methyl bromide plots 
throughout the season.  When compared with the control plot, both oriental mustard and oilseed 
radish treatments showed lower symptoms.  Surprisingly, yellow mustard plots showed the 
highest symptoms at most evaluation dates. 
 
Conclusion 
Use of brassica cover crops as biofumigants improved eggplant yield.  Despite the substantial 
suppression of Verticillium wilt in the oilseed radish and oriental mustard treatments, the level 
was still generally low compared with methyl bromide.  Therefore it is difficult at this stage to 
determine if benefits observed were due to cover crop effect or to biofumigation effect or to 
both. These preliminary results are promising; however, growers interested in brassica cover 
crops for biofumigation purposes should keep in mind that 1) the amount of toxic compounds 
produce by the cover crops is generally low compared to commercial products like methyl 
bromide, 2) benefits may vary greatly depending on the cash crop and growing conditions, 3) the 
cover crops should be used as a component of an integrated strategy to replace methyl bromide, 
and 4) all rotation restrictions that are applicable to cash crops also apply to cover crops, 
including avoiding planting species of the same botanical family back to back. 

 
 

Table 1.  Brassica cover crop dry biomass and stand count prior to flail mowing and 
incorporation into the soil. 
 
Treatment Dry weight (ton/A) Stand (plants/ft2) 
Oilseed radish 2.3 12.5 
Oriental mustard 1.6 20.6 
Yellow mustard 1.7 13.3 
Control 0.0   0.0 
LSD(0.05) 0.36   6.5 
 
 
 



  

Table 2.  Eggplant ‘Classic’ yield in 33 lb bushels/A, fruit number and harvest index (fruit 
weight divided by total plant weight) as affected by the previous brassica cover crops and soil 
treatment (methyl bromide and SoilBuilder®) at the Southwest Michigan Research and 
Extension Center, Benton Harbor, Michigan in 2007.  Plant spacing was 5.5 ft between beds and 
1.5 ft inside the rows (5280 plants/A).  Harvest index is based on marketable yield. 
 

 Marketable fruit Total fruit yield Plant Harvest 
index 

Treatment Yield 
(bushels/A) 

Count 
(fruits/A)

Yield 
(bushels/A) 

Count 
(fruits/A)

weight 
(lb/plant) 

 

Methyl Bromide 666 33189 703 36017 2.38 0.63 
Oilseed radish 565 33189 611 35451 2.55 0.58 
Oriental mustard 541 30171 570 31869 2.16 0.61 
Yellow mustard 530 30831 572 33189 1.88 0.65 
SoilBuilder® 417 26023 439 27437 2.26 0.54 
Control 427 25269 449 26966 2.58 0.50 
LSD(0.05) 112 6365 110 6288 NS 0.09 
 
 
Table 3.  Verticillium wilt of ‘Classic’ eggplant as affected by the previous brassica cover crops 
and soil treatment (methyl bromide and SoilBuilder®) at the Southwest Michigan Research and 
Extension Center, Benton Harbor, Michigan in 2007.  Overall plot health was assessed visually 
using a scale of 0 to 100% (0% = no symptom and 100% = complete death due to yellowing and 
wilting). 
 Plants showing 

disease symptoms 
Overall plot health 

Treatment Sep. 20 Aug. 7 Aug. 21 Sep. 20 
 (#/plot) % % % 
Methyl Bromide 3.00 2.50 3.25 9.50 
Oilseed radish 4.75 18.75 9.25 22.00 
Oriental mustard 2.75 18.75 11.00 13.75 
Yellow mustard 8.00 12.50 16.25 42.50 
SoilBuilder® 3.25 22.50 6.75 13.75 
Control 4.25 16.25 15.50 27.50 
LSD(0.05) 2.60 6.50 7.03 17.50 
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Weed control trials were conducted at the MSU Horticultural Farm in 2007 to evaluate various herbicides 
for preemergence weed control in transplanted eggplant, banana, bell, and cherry peppers.  Herbicides 
were applied either preplant incorporated (PPI) pretransplant (PRT), or post transplant (POT).  A few 
treatments were applied 3 weeks later after plants were well established. 
 
Dual Magnum, Command, Sandea, and Prowl H2O were safe on eggplant and provided good weed 
control.  Yields were reduced slightly by Chateau applied PRT.  Sandea applied POT did not injure 
eggplant.  Prowl H2O applied after plants were established did not cause crop phytotoxicity. 
 
Cherry peppers had some yield reduction from POT application of Sandea and Dual Magnum.  When 
Sandea was applied postemergence, it did not cause yield reduction.   
 
Banana and bell peppers were tolerant of all treatments except Sandea POT.  Chateau POT did not reduce 
banana or bell yield.  Prowl H2O PPI gave good grass and broadleaf control and good yield.  Prowl H2O 
for pepper and tomato is a new registration for 2007.  
 
A good, season-long weed control program for eggplant and pepper probably will include a combination 
of herbicides before and after transplanting, and Sandea plus a grass herbicide directed between the rows 
4-5 weeks after transplanting.  Cultivation plus sidedressing with nitrogen 4 weeks into the season will 
remove many weeds and give the crop a boost.  Handweeding and hoeing also are helpful if labor is 
available.   
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Herbicides Registered for 
Eggplant and Pepper

Treflan Sandea
Devrinol Poast
Dual Magnum Select Max
Command Roundup
Prowl H2O Gramoxone

Preemergence Herbicides

Devrinol
Dual Magnum
Command
Sandea
Prowl H2O
Treflan

Postemergence Herbicides

Sandea
Poast
Select Max
Gramoxone

Treflan 4 EC
1. Labeled for all peppers and eggplant
2. Preplant incorporate (PPI) before transplanting
3. Controls annual grasses and some 
broadleaves
4. Use in cold soils (< 60° F) will stunt transplants
5. Provides about 4 weeks of weed control
6. Rate:  1-2 pt/acre
7. Weak on mustards and composites

Devrinol 50 DF
1. Labeled for all peppers and eggplant
2. Eggplant:  PPI before transplanting
3. Pepper:  PPI or over plants after transplanting
4. Controls annual grasses and some 
broadleaves
5. Needs moisture for activation
6. 3-4 weeks of activity
7. Rate:  2-4 lb/acre



Dual Magnum 7.62 EC
1. Labeled for eggplant and bell peppers
2. Apply before or after transplanting to soil 
surface
3. Rate:  Eggplant    0.5-1.3 pt/acre

Pepper      0.5-1 pt/acre
4. Controls annual grasses, eastern black 
nightshade, redroot pigweed, yellow nutsedge
5. 4-5 weeks of activity
6. 24C indemnified label :  www.farmassist.com

Command 3 ME
1. All peppers except banana; no eggplant
2. Apply to soil surface before transplanting
3. Controls annual grasses, velvetleaf, common 
lambsquarters, common ragweed
4. Use with Dual Magnum, Prowl H2O
5. Rate:  1-2.7 pt/acre
6. Causes some plant bleaching, but they grow 
out of it!

Prowl H2O 3.8 ACS
1. New label for 2007; use on tomato, all peppers
2. PPI, Pre-transplant, or after transplant directed 
to soil between rows.
3. Controls annual grasses, several broadleaves
4. Use with Dual Magnum or Command for 
broader weed control 
5. Rate:  1-3 pt/acre
6. Needs moisture for activation

Sandea 75 W
1. All peppers and eggplant
2. Postemergence control of broadleaves and 
yellow nutsedge
3. Directed spray to soil between rows
4. Rate:  0.5 oz/acre
5. Weak on nightshade, lambsquarters
1. 

Poast 1.5 EC 
Select Max 0.97 EC

Postemergence control of annual grasses

Gramoxone
Post annual grass and broadleaf control  
-no residual control
Use before transplanting to kill emerged weeds
Labeled for use in crop as shielded spray, but can 
cause injury
Restricted use pesticide



Common Weed Problems in 
Eggplant and Pepper

Eastern black 
nightshade

Hairy 
nightshade

Common Weed Problems in 
Eggplant and Pepper

Common 
lambsquarters

Common 
ragweed

Common Weed Problems in 
Eggplant and Pepper

Redroot 
pigweed

Annual 
grasses

Weed Control Program:  
Eggplant or Pepper

1. Final tillage, with Devrinol or Treflan PPI
2. Apply PRE herbicides to soil surface:  Dual 
Magnum, Prowl H2O, Command 3ME 
3. Transplant
4. Rain or irrigation within 5 days
5. Apply POST herbicides shielded or directed 
between rows as soon as weeds begin to emerge
6. On flat ground, cultivate once 4-6 weeks after 
transplanting, include N sidedressing if possible

Summary

• Not all herbicides are labeled for all peppers 
and eggplants.  Check the Weed Control 
Guide for Vegetable Crops (Extension Bulletin 
E‐433) and herbicide labels for specific crop 
recommendations.

• For current editions of any pesticide labels, 
check www.cdms.net.  


