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OPEN HOUSE REPLACES T~b~"WS~TORS DAY 
The North Central Experiment Station 

will no longer host the traditional July 
Visitors Day. In its place on July 15 will 
be an open house with a format more 
oriented toward urban or general interest 
audiences. Wagon rides for families 
through forest and fields will provide a 
non stop self guided sample of the many 
activities that occur at NCES. Visitors will 
ride through 1 00-year-old red and white 
pine stands; pass through plantings of 
trees of various age and species; see the 
new generation hybrid aspen, larch and 
poplar trees of the future; tour past crops 
which represent the beginning of bread, 
cereal, vegetable oils and other basic 
foods; compare your garden crops with 
ours and end with a visit to our angora 
goat, beef and swine herds. Wagon rides 
will begin at 10 a.m. and will continue 
until 3 p.m. Refreshments will be avail
able. We look forward to this opportunity 
to bring farm and city together. 

Visitors Day or Field Day has been a 
North Central Experiment Station tradi
tion since Superintendent Otto I. Bergh 
hosted the first visitors tour on July 28, 

1915. Tours of research plots and live
stock facilities have been the standard 
format to deliver information to farm, 
forest and ~~arden groups since that first 
tour 78 years ago. Times however are 
changing. The large single-day-show
everything field day no longer meets the 
more specialized education and infor
mation needs of todays clients. 

The process of moving to more spe
cialized touws began several years ago 
with the addition of a special horticulture 
tour in Aug1ust. In response to clientele 
and researcher requests we are replac
ing the traditional Visitors Day program 
with specialized tours more focused on 
the needs of individual clientle groups. 
This changre to "special days" allows us 
to view certain research; especially crop 
research at a time when the plants are at 
a more optimum stage of growth or de
velopment to provide more visual in
formation to visitors . This year there are 
tentative dates set for a special wild rice 
tour in late July or early August, a low 
input sustainable agriculture tour on Au
gust 5; a SIPecial forage day on July 22 

and horticulture day on August 25. Spe
cial forestry research tours are also plan
ned. 

The multiday format will require some 
additional work and planning on our 
part. We believe that the opportunity to 
deliver more indepth information to cli
ents at a time of year when observation 
of the research is most meaningful will 
be worth the extra effort. 

Open house features wagon rides. 

ASPEN & LARCH GENETICS COOPERATTVE RECETVES 
GRANT FROM CHARLES K. BLANDIN FOUNDATION 

Aspen researchers at the North Cen
tral Experiment Station received a two
year $163,000 grant from the Blandin 
Foundation to work on key areas of 
aspen tree improvement. The funding 
supports work within the Department of 
Forest Resources Aspen & Larch Gene
tics Cooperative. 

One of the two positions to be added 
will work on disease resistance. Recent 
analyses of 35-year Cooperative data 
indicate future aspen growth can be 
predicted from growth measurements 
taken at age five . However, prediction of 
resistance to the most damaging disease 
of aspen, which affects one to two per
cent of aspen annually, cannot be made 
until after age 10. A technique to screen 
seed lings for resistance/susceptibility to 

G. Wyckoff, B. Li, E. Humenberger 

this fungus disease, Hypoxylon mam
matum, at an early age would shorten 
the breeding cycle and speed the re
lease of nerw aspen and aspen hybrids 
for forest plantations. 

A forest pathologist will be hired to 
develop a screening technique based in 
part on prrevious work with Hypoxylon 
mammatum by US Forest Service and U 
of M scientists. The position will be lo
cated at tr e North Central Experiment 
Station an•d utilize the Cooperative's 
greenhouse!, plant material and field 
tests . 

A second position will be also be lo
cated at thEl NCES and focus on adding 
highly selected aspen to the Coopera
tive's breeding program. Trees from 
across the Lake States and Saskatche-

wan, Canada will be sought to increase 
genetic diversity and meet our long-term 
breeding strategy needs. Trees will be 
selected based on criteria developed by 
the Cooperative and used since its in
ception in 1954. Key elements include 
growth, form, branch and wood charac
teristics. All selections will be grafted and 
preserved in the Cooperative's breeding 
arboretum near Grand Rapids. 

The development of a disease 
screening technique and expansion of 
the genetic base will shorten the breed
ing and testing phases of our tree im
provement work. Doing so will allow the 
release of fast-growing, disease resistant 
aspen for intensive forestry in a much 
shorter t1me than currently possible. 





INCREASING BROCCOLI PRODUCTION 

The total production of a broccoli 
plant is made up of one primary head 
and a series of secondary resprout 
heads. Usually the primary head is the 
largest sometimes weighing up to two 
pounds. The secondary or resprout 
heads come later and are much smaller, 
seldom weighing one half pound each. 
As the season progresses, these re
sprout heads get progressively smaller. 
While the quality of resprout heads is 
excellent, commercial producers never 
harvest them because it is not cost 
effective. Fresh market producers sel
dom harvest resprouts either. In the past 
we have taken resprout harvest data. 
Resprout harvest production weight 
normally is greater than primary harvest 
weight. It would seem much potential 
yield is lost by not harvesting the 
resprouts of broccoli. 

In 1992, we conducted a broccoli 
cutting study to determine if resprout 
head formation could be increased by 
cutting out the growing point at planting 
or up to four weeks after planting. By 
sacrificing the primary head it was ex
pected that more lateral branches would 
develop, potentially leading to greater 
head formation, larger individual re
sprouts and more total yield. The results 
of that study are reported here. 

For this study the cultivar Arcadia was 
used. It is a mid-late season cultivar that 
exhibits fine bead size, uniform heads 
and normally produces an excellent re
sprout harvest. The treatments included 
removing the broccoli growing point at 
the time of planting and 1, 2, 3 or 4 
weeks after transplanting . In addition 
one treatment was left uncut to act as a 
control treatment. Cutting was done with 
a scissors and included removal of the 
growing point and first two tip leaves. 
The experiment was a randomized com
plete block design with four replications. 
Data collected was first harvest date, the 
number of harvests, the number of la
teral branches formed, plant vigor rating, 
average number and weight of resprouts 
per plant and the average pounds 
produced per head. In addition, the head 
size distribution was recorded. 

Broccoli resprout study. 

David K. Wildung, Horticulturist 

Table I. roccoli resprout study. Plant and harvest characteristics. 

1st Lat Pit #of Avg Avg Avg 
Treatment b.aJ:y bran m hlirY tLlill lbiJill 1bL.l1wl 

No cutting 8/17 19.9 7.3 4.3 1.2 1.26 1.08 
Cut at pla.nting 8/23 20.6 8.3 7.5 2.7 2.04 .75 
Cut at I v eek 9/01 18.0 8.3 7.0 2.9 1.95 .67 
Cut at 2 v eeks 9/01 18.0 8.0 6.5 2.4 1.61 .68 
Cut at 3 vveeks 9/03 19.9 8.0 6.8 2.6 1.48 .57 
Cut at 4 vveeks 9/01 21.6 8.5 6.3 2.9 1.77 .61 

LSD 5% 4 days NS .8 2.0 .7 .57 .13 

Table 2. roccoli resprout study. Yield characteristics (lb/12 ft). 

Head size distribution (!b) 

Treatmen1 ~ ~ 

No cutting .17 .28 
Cut at plamting .78 .99 
Cut at 1 week 1.31 1.50 
Cut at 2 ~veeks .63 .84 
Cut at 3 ~veeks 1.27 1.70 
Cut at 4 weeks 1.11 1.36 

LSD So/o .66 .81 

As Table 1 indicates, harvest date was 
delaye1:J from 6 to 17 days by cutting out 
the growing point. This harvest delay is 
not unexpected since the plant needs 
additional time to develop new growing 
points. The final result appeared to be a 
more vigorous plant; however, the plants 
did not appear to develop any more 
lateral branches. As harvest season 
began, those plants that were cut were 
harvested more times than the con
trol-no cutting plot (average over 6.8 
harvests for those cut to 4.3 harvests for 
the control). The average number of 
resprouts harvested was over two times 
greater on all plots that were cut than the 
no cut control. Total production per plant 
was also increased from 17 to 62% over 
the no cut treatment. Individual head size 
(avera~re lb/head) was reduced from 30 
to 4 7%. However, an average head size 
of 0.55 lb or larger is up to 6 inches wide 
and an excellent head for commercial 
cutting and fresh market use. These data 
seem Ito indicate that while harvest is 
delayed by cutting, the subsequent 
harvests are more frequent, with more 
heads and production per plant and 
averag13 head size reduced . Am9ng the 
cutting times there seemed to be a slight 
advantage to cutting at planting or within 
a weeK of planting, but later cuttings all 
seemed to produce better than the no 
cut trea1tment. 

A look at the production in each of 
four he1ad size categories shows some 

~ ,56+ oyer Th1il 

.31 8.96 9.73 
1.65 12.49 15.91 
1.60 11.16 15.58 
2.66 8.34 12.4!l 
2.22 6.22 11.41 
1.74 8.61 12.81 

1.25 4.16 4.40 

interesting differences (Table 2) . These 
head sizes correspond to the number of 
individual heads to make a six-inch top 
when bunched. Over 0.56 is one head to 
make a 6-inch top, 0.46- 0.55 takes two 
heads, 0.36-0.45 takes three heads, and 
0.28-0.35 takes up to four heads to make 
a six-inch top diameter when bunched. 
Obviously, production in the larger sizes 
is highly desirable. Total production 
(Table 2) was greater for all cut treat
ments than for the control with the 
treatments cut at planting and cut at one 
week showing the greatest production. 
Production of heads 0.56 and over was 
also much greater when cut at planting 
or after one week. Production in all other 
size categories was greater with the cut 
treatments. 

The overall results of this study indi
cate that the number and yield of 
resprouts can be dramatically increased 
by cutting out the growing point at 
planting or up to four weeks after plant
ing. The cutting will delay harvest by six 
or more days and reduce the size of the 
heads harvested, but not to the degree 
of adversely affecting total production of 
desirable heads. Cutting at planting or 
within one week of planting seems to 
result in producing the most desirable 
head size distribution. 

Removing the growing point is a 
relatively simple procedure that can be 
done at the time of setting the plants out 

continued on page 4 



WHITE PINE IN MINNESOTA 
Timothy C. O'Brien, NCES research plot coordinator 

The Eastern White Pine (Pinus stro
bus) is the largest and most valuable of 
the pine species in Minnesota. White 
pine can reach heights of 120 feet and 
have diameters of three feet. In the early 
1900s a white pine cut in Cass County 
was documented to be 425 years old 
and yielded 6,300 board feet of lumber. 
Wood from white pine is a valuable be
cause it is light in weight, soft, straight 
grained and withstands decay well. It is 
used in construction materials, veneer, 
siding, furniture, poles and pilings. 

The white pine resource had a great 
influence on the settlement and devel
opment of Minnesota. The lumber indus
try moved westward into Minnesota in 
the mid 1800s after hearing reports from 
early explorers and fur traders of vast 
areas of white pine. At that time, 70 
percent of Minnesota was covered by 
forests. Hardwoods dominated the forest 
west of the Mississippi River. East of the 
Mississippi and north into Canada, the 
coniferous forest prevailed. The conif
erous forest consisted of firs, spruces, 
jack pine (Pinus banksiana), red pine 
(Pinus resinosa) and the most abundant 
and sought after tree, the white pine. 

The first white pine lumber mills 
started in Minnesota in the late 1830s. In 
the next 1 00 years the white pine in
dustry became one of the most im
portant industries in the state. it is hard 
to estimate how many jobs were created, 
either directly or indirectly, by the lumber 
mills. However, in 1879 the mills in Min
neapolis alone provided employment for 
5,000 men. This capital made possible 
the establishment of banks, railroads, 
flour mills, grocery and dry goods stores, 
real estate companies and fanning. 
These establishments, in turn, provided 
even more jobs and drew many settlers 
to Minnesota. Most farmers supple
mented their farm income by working in 
the logging camps during the winter. The 
last white pine mills ceased operation 
about 1939. By then, the forests in Min
nesota had yielded 67 1/2 billion board 
feet of lumber. And except for a few 
locations in the state, the old growth 
white pine had disappeared. 

In an attempt to restore some of the 
cutover lands to the forest species of the 
past, great numbers of red and white 
pine were planted. The white pine 
plantations were devastated by a dis
ease that, in certain areas, caused very 
high mortality. White pine blister rust 
disease is caused by the fungus Cron
artiurn ribicola and spread by windblown 
spores The fungus ente:s the tree 

through the needles, spreads to the 
sterns and branches, and eventually 
reaches the mainstem or trunk. Once the 
disease reaches the mainstern of the 
tree, a canker girdles the tree and all 
growth above this level dies. 

It is believed white pine blister rust 
was brought to Europe from Asia be
tween 1750 and 1850. In Europe it be
carne epidemic in the 1800s on intro
duced white pine. In 1880 the disease 
was identified by Klebahn on both the 
white pine and the Ribes (currant and 
gooseberry) plants. Klebahn determined 
the disease on both plants was caused 
by the same fungus in different life cycle 
stages. In 1908 the disease was spread 
to New york on imported tree seedlings 
from Germany. Today the disease is 
present throughout the commercial 
range of the white pine. 

Attempts to control the disease have 
been aimed toward the eradication of the 
Ribes plant. The most common practice 
was to uproot the plant in and around 
white pine plantations. Men of the 
Civilian Conservation Corps in the early 
1930s would systematically search white 
pine plantations and pull all the Ribes 
plants found. Complete eradication was 
never accomplished. The effectiveness 
of uprooting the Ribes plants was limited 
because of the great distance the 
windblown spores can travel. 

Chemical herbicides have been used 
to eradicate the Ribes plant. This is ex
pensive and recommended for localized 
use where a valuable white pine stand 
exists, such as in parks and recreational 
areas. Chemical control of the disease 
was tested in the 1950s with antibiotics. 
This testing proved to be ineffective 
against the disease. 

Climatic conditions have an influence 
on the life cycle of the fungus. The 
function most dependent on the cli
matic conditions is the production of 
basidiospores produced on the Ribes 
plants. These spores are windblown to 
the needles of the white pine in the fall 
and require two weeks of cool temp
eratures for the disease to be trans
mitted. Minnesota has been divided into 
four hazard zones indicating the man
agement required to successfully grow 
white pine (See Figure 1.) Different 
management methods have been de
veloped for each zone. 

Blister rust resistant white pine is one 
control measure we have for establish
ing white pine ir1 Minnesota. Resistant 
varieties have been identified but the 
percent of resrstance compared with 

Figure 1. Blister rust management 
zones in Minnesota. 

0 1 Low hazard 
D 2 Intermediate hazard 
D 3 High hazard 
CZJ 4 Severe hazard 

Source: VanArsdel, E. P. Growing white 
pine to avoid blister rust--new inforrna
tion for 1964. Res. Note LS-42. St. Paul, 
MN USDA Forest Service, Lakes States 
Forest Experiment Station. 

wild seedlings, so far, is relatively low. 
Until more resistant seed sources are 
found or until methods are improved for 
disease control, careful cultural prac
tices must be followed for successful 
establishment of white pine. White pine 
is a favorite browse for deer with deer 
often a major problem when trees are 
small. The white pine weevil can also do 
severe damage. But today, many for
esters are convinced that white pine 
can be grown successfully in northern 
Minnesota despite the potential prob
lems. In response to high and rising 
white pine prices, some industrial forest 
landowners are currently investing 
substantially in white pine reforestation 
efforts. Unlike earlier efforts to establish 
even-aged plantations, these investors 
are focusing more on planting white 
pine in an understory. Some estab
lishment failures can be expected, but 
returns will likely be great when results 
are successful. 

Much has been learned about grow
ing white pine. Hopefully additional re
search can help establish better guide
lines to twlp reduce risks. There is still 
much to be learned about growing 
wl1ite prrw 111 Minnesota. 



NEWS FROM 
NORTH CENTRAL 

David L. Rabas 

The Visitors Day article on the front 
page will tell you some changes are 
occurring in educational programs at 
NCES. We hope that these special days 
will more adequately meet the needs of 
our customers and provide additional 
opportunities for everyone to visit our 
station. 

Other changes are also occurring at 
NCES. Our first calves were born from 
the new Angus beef herd. They are the 
beginning of what we hope will be a 
200+ cow herd. Work has begun on a 
plant/livestock research laboratory on 
the south farm and we hope to complete 
construction of a beef shelter and han
dling facility on the south farm in the fall. 

Hal Rime has joined our North Central 
Research Fund on a part time basis as 
facilitator/coordinator on a grant pro
vided by the Blandin Foundation. Hal's 
job is to coordinate the fundraising ac
tivities of the research fund committee. 
The committee solicits gifts from north
ern Minnesota businesses and friends of 
North Central to support our research 
activities. We have had some initial 
success and look forward to developing 
a successful gifts and grants program. 
Contributions can be sent to the North 
Central Research Fund at our station 
address, 1861 East Hwy 169, Grand 
Rapids, MN 55744. 

I look forward to seeing you this 
summer at our special days. 
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FORAGE 
LIVESTOCK DAY 
A special forage/livestock tour will be 

held at NCES on Thursday, July 22, with 
Friday, July 23, as an alternative in case 
of rain. The special focus of the day will 
be the production of round bale silage or 
"balage." Sample bales and forage 
quality data can be compared and 
equipment used to make round bale 
silage and other forage production 
equipment will be demonstrated. Tours 
of forage research plots and oppor
tunities to view the new Angus research 
herd and discuss beef cow/calf research 
plans will also be provided. The tour will 
take place at our livestock/forage re
search farm located 4 miles south of 
Grand Rapids on the Harristown Road. 

COMING EVENTS 

July 15, Open House, Wagon Tours, 
10 a.m. to 3 p.m. 

July 22, Forage/Livestock Day 

July 29, Wild Rice Industry Tours 

August 5, Low Input Sustainable 
Agriculture 

August 25, Horticulture Tour, 4 p.m. 

WILD RICE 
INDUSTRY TOUR 

A special tour for wild rice growers and 
other wild rice industry people is being 
held at North Central Station at 9:00 a.m. 
and continues in Aitkin at 2:00 p.m., on 
Thursday, July 29. Interested people 
who have not been contacted should call 
Dr. Raymond Porter at the Station. 

INCREASING BROCCOLI 
PRODUCTION continued 

(while the plants are in the transplanting 
flat). For those who direct seed broccoli, 
this cutting can be done when the plants 
have reached the 4 to 8 true leaf stage. 
The practice would seem to have special 
merit for fresh market producers (where 
large head size is not essential) and 
home gardeners when increased pro
duction is desired. It should be stressed 
that cutting may not work on every cul
tivar-- the cultivar should be capable of 
producing a large number of resprouts. 
In addition, seasonal differences may not 
be as great as they were in 1992. For 
that reason, this experiment will be re
peated in 1993. 

A few other highlights in the 1993 
horticultural plots: 
- comparison of black, red, brown and 

clear poly on tomato production 
- annual flowers featuring lisanthus, New 

Guinea impatiens, herbs, the All 
America winners from 1989 to· 1994, 
petunias, geraniums and fall planted 
pansies. 

- evaluation of several new strawberry 
cultivars and U of M breeding 
selections 

- extensive carrot trials that emphasize 
dehydration characteristics 

- blueberry and raspberry trials 
- extensive vegetable cultivar trials. 

The broccoli cutting study and others 
can be seen when you visit our hor
ticultural area during the growing season 
or when you attend our annual Horticul
ture Tour on Wednesday, August 25, 
beginning at 4:00 p.m. 

I hope to see you at this tour. 
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