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Plan ahead. These words are sound advice for any walk of life and especially relevant 
for gardeners since we simply cannot rush nature. For example, in an attempt to add a 
bit of color to the dull days of winter plant lovers might consider forcing spring bulbs 
next January or February. To their disappointment they will learn the process should 
have started the previous fall since spring bulbs have a chilling requirement which 
must be met before they will flower indoors.  It is possible to lessen the doldrums of a 
typical Missouri winter by getting an early start on spring and now is the time to “plan 
ahead”.  

 “Forced” bulbs are those which are induced to flower at other than their normal 
time. This practice is commonly used to flower narcissus (daffodils), hyacinths, tulips, 
crocus and other spring-flowering bulbs in containers during the winter. The process 
is relatively simple and involves five basic stages or steps.

Step 1: Preparation stage. The general procedure for forcing all species of spring 
bulbs is similar and starts with purchasing only top quality, flowering-size (large) bulbs.  
Good bulbs contain the stored reserves necessary for successful production of roots, 
leaves and flowers.

   Hyacinths:  This species is considered 
by most to be the spring bulb easiest 
to force and may be forced potted in a 
growing medium or in ̀ with water so that 
the base of the bulbs are continually wet. 
Potting should be done in late September 
or early October. Plants will flower about 
four weeks after being taken out of the 
chilling treatment (described later) and 
brought indoors.

Narcissus: The cultivars of narcissus most 
suitable for forcing include Rembrandt, 
Cragford, Golden Harvest, King Alfred 
and Carlton. Paperwhites are a form of 
narcissus that can be forced without 
chilling either in pots or water.
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Apeldoom (orange-scarlet) Jewel of Spring (yellow-streaked red)

Attila (purple-violet) Make Up (red-edged white)

Bellona (golden yellow) Merry Widow (white-edged red)

Blizzard (creamy white) Olympic Flame (yellow-flamed red)

Christmas Gold (deep yellow) Orange Nassau (double orange)

Christmas Marvel (cherry pink) Orange Wonder (bronzy-orange)

Couleur Cardinal (cardinal red) Paul Richter (scarlet red)

DeWet (orange) Peach Blossom (double deep rose)

First Lady (reddish-violet) Preludium (salmon, white base)

Garden Party (white-edged red) Queen of Sheba (mahogany orange)

Gudoshnik (streaked yellow) Westpoint (yellow)

Table 1. Tulip cultivars (colors) recommended for  
forcing indoors
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normal or above normal precipitation, 
grub populations tend to increase. This is 
because all white grub species require moist 
soil for their eggs to hatch. Young grubs are 
very susceptible to desiccation. 

This dependence on soil moisture by 
white grubs can be exploited as a type of 
cultural control option. In areas where 
turf can stand some moisture stress, do 
not water as much in the hot summer 
months, particularly July and August when 
adults are laying eggs and young grubs 
are present. 

In recent years, several strains of 
insect parasitic nematodes in the genera 
Steinernema and Heterorhabtitis have 
offered somewhat effective biological 
control of white grubs. For these beneficial 
organisms to be most effective in managing 
white grub populations, it is critical that 
the labeled application instructions are 
followed exactly (e.g., time of day, soil 
moisture, size of grub, rates). 

B ecause  damaging  white  gr ub 
populations tend to be sporadic from 
year to year, preventative chemical control 
applications are not really justifiable. But in 
areas where moderate to damaging levels 
of grubs have been perennial, preventative 
applications made in late May or June may 
be warranted. Some products that seem to 
have extended activity are imidacloprid 
(e.g., Merit), and halofenozide (e.g., Mach 
2). 

Insecticides that have shorter residual 
periods (3 weeks or less) or must be ingested 
(preferably by small grubs) to be most 
effective are best used in a curative chemical 
control program. The successful use of 
these materials depends to a large degree 
on the proper timing of the applications 
(reapplication often necessary). These 
products must be applied shortly after egg 
hatch when the grubs are small and actively 
feeding. Remember, the smaller (younger) 
the grub, the easier it is to control. As a 
general rule, the recommended time to 
treat for grubs is about 4 weeks after the 
adult beetles start to emerge, the time when 
the eggs begin to hatch. For the Masked 
Chafer, this period is around late July to 
early August. Because emergence of May/
June Beetle adults can last for several weeks, 
chemical treatment for May/June Beetle 
grubs is also recommended during late July 
to early August. Insecticides that appear to 
be effective as curative treatments include 
trichlorfon (e.g., Dylox), halofenozide (e.g., 
Mach 2), and carbaryl (e.g., Sevin). 

Chemical applications can be rendered 
useless if the material has not been 
thoroughly watered-in (0.5-inch). The 
water not only moves the chemical down 
to the thatch layer (the final destination 
for most of the chemical), but it will often 
stimulate the grubs to move upward in 
the soil, closer to the thatch and toxicant.  
However, if the thatch layer is 0.75 inch to 
1 inch thick, the grubs probably will not 

come into contact with lethal doses of the 
insecticide. It may be necessary to remove 
some of the thatch before a chemical 
application. 

To determine if a chemical treatment is 
necessary, a sampling of the grub population 
is necessary. To do this, cut a 1 square foot 
piece of sod in each of several areas of the 
lawn, pull it back, count the number of 
grubs, and inspect their rastral patterns 
to identify the species. Replace the sod 
squares back on the soil. If you have on 
average more than 10 Masked Chafer grubs 
or more than 5 May/June beetle grubs per 
square foot, then a chemical treatment is 
recommended. Remember, it is not unusual 
to have more than one species of white grub 
infesting the same lawn. 

All chemical information is presented 
with the understanding that no endorsement 
of named products is intended, nor criticism 
implied of similar products that are not 
mentioned.

 Before using any chemical please 
read the label carefully for directions on 
application procedures, appropriate rate, 
first aid, and storage and disposal. Make 
sure that the chemical is properly registered 
for the intended use.

Brad S. Fresenburg
Extension/Research Associate

FresenburgB@missouri.edu
TrinkleinD@missouri.edu

White Grubs: A Common Turfgrass Insect continued from page 74

Tulips: While any cultivar of tulip can 
be forced into flower early, some are more 
suitable than others.  Table 1 below lists 
cultivars of tulips especially suited for 
forcing.  Tulips should be potted before the 
end of October for adequate root growth 
and chilling. Most cultivars flower about 
four weeks after being removed from 
chilling treatment and brought indoors, 
although there is variation according to 
cultivar and forcing conditions.

Step 2: Potting stage. Whatever the 
species, bulbs usually are potted in the 
month of October. Use azalea or bulb pots 
four to eight inches in diameter, according 
to the species being forced.  Although equal 
parts of garden soil, peat and sand can be 
used, excellent results can be obtained 
through the use of soilless media containing 

primarily sphagnum peat, perlite and 
vermiculite. These mixes have the advantage 
over soil of being biologically inert and 
possessing better drainage properties than 
soil-based mixes. 

Add enough potting medium to fill the 
pot so bulbs are planted as follows: 

1) Narcissus–plant so about one-half 
of the bulb will be above the soil 
line after watering and settling.  
Use five bulbs per six-inch pot.  

2) Hyacinths and tulips–allow only 
the tip of the bulb to show above 
the soil line. Use three hyacinths or 
six tulips per six-inch pot. Tulips 
should be placed in the pot with 
the flattened side facing toward 
the outside of the pot to insure a 
uniform flower display. 

 3) Small bulbs (e.g. crocus) –plant so 
they will be about one inch below 
the soil line. Use 15 bulbs per 
six-inch pot. Label each pot with 
cultivar of bulb, date of planting 
and expected forcing date and 
water thoroughly.  

Step 3: Rooting/chilling stage. After 
potting and watering, keep hardy bulbs 
where temperatures will range between 
35 to 40 degrees F. This might be a cool 
north room, basement, bulb cellar, outdoor 
trench, cold frame or refrigerator. If the 
latter is used, food products should not be 
stored in the refrigerator while the bulbs 
are being chilled. The purpose of this stage 
is to allow bulbs to produce a healthy 
root system and to elongate their flower 
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Now is the time to take advantage 
of the wild black walnuts as trees are 
shedding their nuts rapidly. Since there 
are over 97 million wild black trees in 
Missouri, there is likely one near you!  
While commercial producers typically 
harvest with a mechanical tree shaker, 
homeowners can enjoy the nuts picked 
from the tree or from the ground after 
falling from the tree. The highest quality 
nuts are those still attached to the tree. To 
determine the right time to harvest nuts 
from the tree, a “dent test” can be used.  
This is performed by holding a walnut and 
depressing the husk with the thumb.  When 
more than 75% of the black walnut husks 
dent, the walnut tree is ready for harvest. 
Research at the University of Missouri has 
shown that husk softening is associated 
with walnut maturity. An instrument, such 
as the durometer, which measures husk 
hardness, is another way to determine the 
harvest date for black walnuts. However, 
if you are too late to harvest the nuts from 

the tree, it is important to collect the nuts 
soon after they drop to enjoy them before 
squirrels find them. 

 Another reason to harvest them when 
the hulls are softening and green is that 
the kernels will be mature and flavorful, 
but not dark in color or taste rancid.  
With a two week delay in husk removal, 
kernels turn black and the less desirable 
flavors will have developed.  Not only is it 
important to collect the walnuts quickly, 
but it is also important to remove the 
husks as soon as possible after harvest.  For 
large scale production, mechanical hulling 
(husk removal) is used, but homeowners 
often use other creative methods such as 
running over the nuts with a vehicle or 
using grinders or other abrasive means to 
remove the husks. 

Once husks are removed, walnuts are 
hung in bags and dried for about five 
weeks. Onion bags or other loose-woven 
bags that permit air movement are ideal.  
After the nuts have dried, either crack them 

immediately or store them at 32 to 40 ºF.  
Before cracking, inspect the shells to make 
sure that there are no fissures or cracks in 
the shell. Walnuts with cracked shells are 
often infected with microorganisms and 
should be discarded. Bright yellow, blue 
streaked, or black kernels should not be 
consumed. For black walnuts with sound 
shells, heavy duty crackers are needed to 
break open the thick shells. An example of 
such a nut cracker can be found at: http://
www.nutgrowing.org/. After cracking, 
walnuts for immediate use can be placed in 
an airtight container in the refrigerator or 
they can be stored in the freezer until next 
year’s harvest. To enjoy black walnuts year 
round, try some of the recipes at: http://
www.black-walnuts.com/. 

Michele Warmund 
Professor of Horticulture

Division of Plant Sciences
WarmundM@missouri.edu
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primordium in advance of being forced to 
bloom. If placed outdoors in trenches or 
cold frames, bulbs should be exposed to at 
least three weeks of favorable temperatures 
(around 40 degrees) before the first hard 
freeze ensues. Most cultivars will require 
13 to 14 weeks of chilling treatment to 
develop necessary root growth and flower 
primordium development being forced 
into flower

Stage 4: Top-growth stage. The actual 
forcing of the plants into flower indoors 
adds an additional three to four weeks to 
total forcing time, depending upon species 
and forcing conditions. If the potting 

medium and tops are frozen when they 
are brought indoors, place them in a cool 
room at about 40 degrees F for two or three 
days to thaw out slowly.  If the plants are not 
frozen, they can be brought directly into a 
cool, bright window where temperatures 
are in the 60 degree F range. They should 
remain in this environment until nearly 
ready to bloom. Bulbs must be kept watered 
during this stage but fertilization is not 
necessary.

Stage 5: Bloom stage. When flower 
buds are almost fully developed, pots 
may be moved out of the bright window 
into the living room or other area of the 

home they are to be displayed and enjoyed. 
Avoid placing them close to heater or in 
direct sunlight. The life of the flower can be 
lengthened by moving the plants back into 
a cool room each evening. Unfortunately, 
bulbs that have been forced indoors are 
of little value for outdoor planting and 
probably should be discarded after their 
bloom period is over.

David Trinklein,  
Associate Professor

 Division of Plant Sciences
TrinkleinD@missouri.edu




