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MAINE BLUEBERRY ADVISORY COMMITTEE 

RESEARCH REPORT 

Date: April 1990 to March 1991 

Investigators: H. Y .. Forsythe, Jr., Project Leader 
J. A. Collins, Research Associate 

Title: Biology and action thresholds of secondary blueberry pest insects 

Methods: Biology and life history information was collected for red-striped 
fireworm. Field cages and litter samples were observed during the early season 
for pupal development and adult emergence. Sweep-net, "pace" sampling, and 
pheromone traps were evaluated as potential adu1t monitoring procedures. Also, 
larval feeding sites, habits, and presence were monitored. Overwintering 
larvae were collected and will be maintained through diapause dormancy. In 
addition, infested sites were located for 1991 studies. 

Blueberry plant development in small burne.d areas was compared with. growth 
in adjacent mowed and scorched areas to detect the presence of damaging span-
worm populations in pruned fields. An attempt was also made to further refine 
the economic injury level and action threshold for blueberry spanworm in 
vegetative-year fields by comparing insect feeding injury to blueberry plants 
with numbers of larvae in sweep-net samples. Evidence of feeding injury was 
based on number and height of stems and on flower and leaf bud formation immed-
iately following spanworm activity and at postharvest. 

Results: The outbreak of red-striped fireworm became more extensive in 1990. 
Fireworm larvae tied up and skeletonized blueberry leaves in Franklin and 
Washington Co. Fairly widespread larval leaf-tying and feeding activities 
became apparent in late July. Larvae observed at this time appeared to be mid-
instar; no early instar larvae were observed in leaf ties. Various degrees of 
leaf tying were noted from simple 2-leaf ties with no visible external injury 
to multiple leaf tying and skeletonizing. Although several fields had vigorous 
fireworm larval populations, few adults were observed. Only· three adults were 
seen in a field heavily infested with larvae in 1989. Adults are small, dark-
colored, and quick moving and are difficult to observe in the field. No 
effective monitoring method has yet been developed. 

Some life history information was collected on lygaeids and leaf beetle to 
aid in the future development of economic injury levels and action thresholds 
for these insects. In addition, photographs were obtained of variou.s insect 
species and stages including red-striped fireworm, lygaeids, leaf beetles, and 
blueberry looper. 

Four fields treated by burning, mowing, or scorching showed no trend 
toward delayed plant development due to spanworm feeding because numbers of 
insects were too low. Larval feeding was minimal; spanworm larvae averaged <2 
larvae per 10 sweeps in the burned and scorched areas; <3 larvae per 10 sweeps 
were seen in the mowed areas. These results would tend to support an economic 
injury level for spanworm larvae slightly higher than 3 per 10 sweeps in 
vegetative-year fields. 

Data collected on other insects was not sufficient to make any 
conclusions on thresholds or monitoring systems because numbers of insects, 
which are needed to conduct reliable research, were generally very low. 



Conclusions: The potential for economic damage by the red-striped fireworm 
remains unclear. Examinations of infested stems have revealed little evidence 
of feeding on flower or leaf buds. More information on the biology and life 
history of this insect is necessary to facilitate development of an effective 
management program and monitoring system. . 

Knowledge of the biology, ecology, economic injury levels, and action 
thresholds of some of the more important secondary pe.st insects remains 
incomplete. The extremely high variability among insect pest numbers even 
within individual fields adds greatly to the difficulty of gathering 
information. Economic inJury levels and _action thresholds can only be 
developed after. extensive replication, sampling, and observation. 

Recommendations: No recommendations can be made for control of red-striped 
fireworm. High populations of this insect have occurred in both mowed and 
lightly burned fields. Further study is required to determine the exact status 
of this insect in lowbush blueberry fields. Development of a monitoring system 
should also be a high priority. 

More detailed study into the biology and behaviors of secondary pest 
insects is needed. Various factors can have a major impact on management 
programs. 

Growers should continue to monitor their fields for outbreaks of pest 
insects. Sweep-net sampling is.recommended as the most reliable and practical 
method of determining theneed for control measures. 



MAINE BLUEBERRY ADVISORY COMMITTEE 

RESEARCH REPORT 

april1990 to March 1991 

Investigators: H. Y. Forsythe, Jr., Project Leader 
J. A. collins Research Associate 

Title: Control of blueberry maggot 

Methods: The search for control alternatives less hazardous and less toxic 
than Guthion continued in 1990. A test to confirm the possible usefulness of 
the bait adjuvant Nu-lure in combination with reduced rates of insecticides was 
also a priority. . 

Bearing blueberry fields, which previous years trap records showed to have 
a history of large maggot infestations, were located and treatment areas estab-
lished. Untreated areas were designated to detect normal population levels. 

All treatments were applied at 40 psi in 15 gallons of water-mixture per 
acre with a GIMAR P55D Atomizer L.V. sprayer mounted on a 674 InternationalR 
tractor driven at 2 mph. Materials were applied on 12 or 13 July and again 26 
or 27 July. Control evaluation was based on postspray counts of blueberry 
maggots found in berries raked from various areas within and around each plot
Berries were refrigerated and processed for maggots within 7-10 days after 
collection. 

General Insecticides 

Six materials were evaluated for their effectiveness in reducing blueberry 
maggot populations. A randomized block design with two replications of each 
treatment was utilized. Plots' measured 100 X 100 feet with 100 ft untreated 
buffer zones between plots. One quart of berries was raked from each of five 
systematically selected areas within each plot and compared with samples from 
eight areas in the untreated zones around and 50 ft from the perimeter of each 
treated plot. 

Insecticides plus Nu-lure Ihsect Bait 

Imidan or Guthion with .Nu- lure, were tested to determine if maggots can 
be controlled by lower than standard rates of insecticides with the addition of 
a bait. Attractiveness of Nu-lure was also monitored by sampling the post-
spray maggot populaton at 50 ft intervals from the center of each plot in all 
directions (N,S,E,W). Within treatment plots, samples were collected from each 
of five preselected areas per plot. A randomized design with one replication 
of each treatment was used; plots measured 100 X 100 feet with at least 300 ft 
between plots

Results: 
General Insecticides - Materials tested were a) the unregistered insect-

icides Asana, Ambush, and Pyrenone, b) Malathion, c) Sevin, and d) the standard 
control of .Guthion. The results of the study were inconclusive. Populations 
of maggots were very low in samples from both treated and untreated areas. 
Maggots per quart in the control samples ranged from 0.6 to 1.2; 0.0 to 1.0 
maggots per quart were present in samples from treated areas. The most maggots 
found in any one sample was 5 in an untreated sample. 



I n s e c t i c i d e s p l u s Nu-lure - The a t t r a c t i v e n e s s of Nu-lure to b l u e b e r r y 

maggot was u n c l e a r due to low maggot counts. The average number of maggots i n 

t r e a t e d samples f o r Study 1 (Guthion + Nu-lure) was 0.3 on 7/31 and 0.5 on 

8/15; 1.3 and 0.5 maggots per quart were found i n u n t r e a t e d samples on 7/31 and 

8/15, r e s p e c t i v e l y . For Study 2 (Imidan + N u - l u r e ) , only 0.1 maggots per quart 

were found i n t r e a t e d samples and 1.0 i n u n t r e a t e d samples. 

• There was some i n d i c a t i o n t h a t lower r a t e s of Guthion and Imidan, w i t h and 

with o u t the a d d i t i o n of Nu-lure, were p o s s i b l y e f f e c t i v e i n c o n t r o l l i n g b lue

b e r r y maggot; however, maggot counts were too low f o r d e f i n i t e c o n c l u s i o n s . 

C o n c l u s i o n s : Guthion and Imidan have been t e s t e d a t lower than s t a n d a r d r a t e s 

and i n combination w i t h Nu-lure I n s e c t B a i t . Thus f a r , the r e s u l t s are incon

c l u s i v e but promising. However, the continued absense of a v i g o r o u s t e s t 

i n s e c t p o p u l a t i o n means a d d i t i o n a l t e s t s w i l l be n e c e s s a r y to determine how to 

b e s t u t i l i z e a b a i t a d j u v a n t to reduce i n s e c t i c i d e r a t e s and usage. 

Recommendations: No recommendations cart be made w i t h confidence f o r the use of 

Nu-lure i n combination w i t h i n s e c t i c i d e s , Guthion and Imidan remain the b e s t 

r e g i s t e r e d i n s e c t i c i d e s f o r c o n t r o l l i n g b l u e b e r r y maggot. 

G e n e r a l l y , h i g h e r than normal maggot p o p u l a t i o n s are r e q u i r e d to determine 

the e f f e c t i v e n e s s of v a r i o u s p r a c t i c e s and m a t e r i a l s . L o c a t i n g f i e l d s w i t h 

s u i t a b l e maggot p o p u l a t i o n s should continue to be a p r i o r i t y . 

/ 



MAINE BLUEBERRY ADVISORY COMMITTEE 

RESEARCH REPORT 

Date: A p r i l 1990 to March 1991 

I n v e s t i g a t o r s : H. Y. Forsythe, J r . , P r o j e c t Leader 

J . A. C o l l i n s , Research A s s o c i a t e 

T i t l e : C o n t r o l of secondary b l u e b e r r y p e s t s 

Methods: I n s e c t concerns f o r growers i n 1990 were r a r e l y the r e s u l t of a 

s i n g l e s p e c i e s being p r e s e n t i n a f i e l d i n l a r g e mambers. Many areas had s m a l l 

to moderate populations of 3 or 4 d i f f e r e n t i n s e c t s p e c i e s which, c o l l e c t i v e l y , 

caused damage to b l u e b e r r y p l a n t s . 

When s u f f i c i e n t l y abundant t e s t populations were l o c a t e d , candidate 

chemicals and non-chemical c o n t r o l measures were t e s t e d f o r maximum c o n t r o l a t 

the lowest p o s s i b l e r a t e s and compared w i t h standard m a t e r i a l s . Populations of 

secondary p e s t i n s e c t s were l o c a t e d from f i e l d o b s e r v a t i o n s and grower r e p o r t s . 

Laboratory T e s t s 

C o l l e c t i o n s were made of t h o s e • i n s e c t s p r e s e n t i n s u f f i c i e n t numbers. 

Square-foot patches of b l u e b e r r y p l a n t s were t r e a t e d with d i f f e r e n t i n s e c t i 

c i d e s u s i n g a s m a l l hand-pump sprayer a t a r a t e of 23 g a l l o n s of water-mixture 

per a c r e . T r e a t e d stems were cut and taken i n t o the l a b o r a t o r y where they were 

pl a c e d i n s m a l l screened cages. A s i n g l e cage c o n s t i t u t e d a r e p l i c a t i o n ; there 

were 2 or 3 r e p l i c a t i o n s per treatment. At v a r i o u s times a f t e r i n s e c t s were 

introduced i n t o the cages, a knockdown count of dead or i n a c t i v e i n s e c t s was 

made. 

F i e l d T e s t s 

F i e l d t e s t s were conducted when a p e s t i n s e c t s p e c i e s was p r e s e n t i n suf

f i c i e n t niimbers and homogeneously d i s t r i b u t e d over a l a r g e f i e l d a r e a . Random

i z e d complete bl o c k designs w i t h 3 r e p l i c a t i o n s were u t i l i z e d . Each p l o t 

measured 20 X 20 f e e t w i t h 5 f t u n t r e a t e d b u f f e r s t r i p s between p l o t s . A i l 

f i e l d p l o t s were t r e a t e d w i t h a hand-held, C O 2 - p r o p e l l e d boom sp r a y e r a t 25 

g a l l o n s of water-mixture per a c r e . On .one pretreatment and v a r i o u s post-

treatment dates, i n s e c t s found i n each p l o t were counted by sampling the c e n t e r 

a r e a of each p l o t w i t h 10 sweeps of a standard 12-inch sweep net. A f t e r the 

l i v e i n s e c t s were counted, they were spread back over the same p l o t . 

Non-chemical Control 

The egg p a r a s i t i c wasp Trichogramma was r e l e a s e d i n three areas i n f e s t e d 

with b l u e b e r r y spanworm i n 1989. R e l e a s e s were made on 100 x 100 f t p l o t s a t 

weekly i n t e r v a l s f o r four weeks beginning i n mid-April. I n s e c t p a r a s i t i c 

nematodes were r e l e a s e d i n two l o c a t i o n s . Nematodes were a p p l i e d to 15 X 15 f t 

p l o t s i n 20 oz of water-mixture per~ 225 square f e e t of s o i l s u r f a c e (30 g a l / a c r e ) 

A l l f i e l d s s e l e c t e d f o r r e l e a s e s were flail-mowed i n the f a l l of 1989. 

Pest i n s e c t populations i n and around the r e l e a s e s i t e s were monitored by 

sweeping. Blueberry p l a n t growth was a l s o measured. 



R e s u l t s : The t a b l e shows the r e s u l t s of l a b o r a t o r y and f i e l d t e s t s w i t h 

r e g i s t e r e d m a t e r i a l s . The u n r e g i s t e r e d p y r e t h r o i d s Asana, Ambush, and Spur 

continued to shoi^^ promise, proving h i g h l y e f f e c t i v e a g a i n s t v a r i o u s p e s t 

i n s e c t s and s t a g e s . Pyrenone, an u n r e g i s t e r e d n a t u r a l pyrethrum was l i k e w i s e 

v e r y s u c e s s f u l i n both l a b o r a t o r y and f i e l d t e s t s . A v a r i e t y of B a c i l l u s 

t h u r i n g i e n s i s products performed w e l l i n s u p p r e s s i n g e a r l y - i n s t a r p o p u l a t i o ns 

of Itame brunneata. a r e l a t i v e of spanworm. Imidan, Marlate, and Dylox, a l l 

r e g i s t e r e d m a t e r i a l s were e f f e c t i v e i n l a b o r a t o r y and f i e l d t e s t s , as shown i n 

the t a b l e . 

• I t was n o t p o s s i b l e to determine the p o t e n t i a l of Trichogramma or i n s e c t 

p a r a s i t i c nematodes i n c o n t r o l l i n g b l u e b e r r y spanworm. Spanworm populations 

were low throughout the study. Measurements of b l u e b e r r y p l a n t growth i n and 

around r e l e a s e s i t e s showed no trend toward delayed p l a n t development due to 

spanworm l a r v a l f eeding. 

Progress was made towards the r e g i s t r a t i o n of Spur f o r use on lowbush 

b l u e b e r r i e s . Spur treatments were a p p l i e d four times through the season, and .'* 

r e s i d u e samples were c o l l e c t e d to a s s i s t i n the e s t a b l i s h m e n t of a t o l e r a n c e 

and n a t i o n a l r e g i s t r a t i o n f o r Spur"on low- and h i g h b u s h . b l u e b e r r i e s f o r c o n t r o l 

of b l u e b e r r y spanworm, f l e a b e e t l e , and sawfly l a r v a e . E f f i c a c y , p h y t o t o x i c i t y , 

and y i e l d data were a l s o c o l l e c t e d . 

Conclusions: S i n c e Maine i s the only s t a t e conducting r e s e a r c h on lowbush 

b l u e b e r r i e s , c o n t i n u i n g study i s needed to i d e n t i f y and t e s t new c o n t r o l 

measures. Some i n s e c t i c i d e s such as Asana and Ambush, although e f f e c t i v e i n 

c o n t r o l l i n g p e s t s i n p a s t t e s t s , remain u n r e g i s t e r e d and w i l l r e q u i r e f u r t h e r 

t e s t i n g and development of t o l e r a n c e s and r e g i s t r a t i o n s through lR-4. There 

continues to be a l i m i t e d number of e f f e c t i v e , , but s h o r t r e s i d u a l , i n s e c t i c i d e s 

r e g i s t e r e d f o r use on lowbush blueberries.. Although c o n t r o l recommendations 

have been developed and r e v i s e d f o r t h r i p s , spanworm, f l e a b e e t l e , sawfly, and 

b l u e b e r r y maggot, the changing s t a t u s of recommended i n s e c t i c i d e s , because of 

s p e c i a l and r e r e g i s t r a t i o n reviews, w i l l n e c e s s i t a t e a c o n t i n u i n g and a c t i v e 

program to provide data on the need f o r c u r r e n t l y r e g i s t e r e d m a t e r i a l s . 

Recommendations: The f u t u r e p r o f i t a b i l i t y of the b l u e b e r r y i n d u s t r y i n Maine 

w i l l be a t l e a s t p a r t i a l l y dependent on continued r e s e a r c h i n p e s t c o n t r o l . 

Although c o n t r o l t e s t s conducted during the l a s t s e v e r a l y e a r s have confirmed 

some e f f e c t i v e treatments, information on i n s e c t i c i d e s and other s t r a t e g i e s of 

c o n t r o l w i l l r e q u i r e constant updates and r e v i s i o n s . 

Current recommendations f o r c o n t r o l of b l u e b e r r y spanworm l a r v a e during 

bloom w i l l continue to be Dylox, Marlate, and D i p e l or J a v e l i n . Imidan or 

Guthion can be used i n y e g e t a t i v e f i e l d s or when bees are not p r e s e n t i n the 

area. Sawfly and f l e a b e e t l e can be - e f f e c t i v l y c o n t r o l l e d by Marlate during 

bloom, and by Imidan a t postbloom. 

Because of p u b l i c concern f o r environmental and food s a f e t y , continued 

emphasis w i l l be p l a c e d on r e s e a r c h i n t o non-chemical s t r a t e g i e s such as 

r e l e a s e of Trichgramma and nematodes, a p p l i c a t i o n s of B.t. m a t e r i a l s , and use 

of i n s e c t growth r e g u l a t o r s and b a i t s . 



B l u e b e r ry I n s e c t Control T e s t s ^ 

Laboratory T e s t s F i e l d T e s t 

Spanworm Itame sp. Grasshopper L e a f b e e t l e Sawfly 

L. L. N. A. L. 

D i p e l (8 oz) ^ 

D i p e l (13 oz) 

B i o b i t (26 oz) 

J a v e l i n (32 oz) 

J a v e l i n (48 oz) 

Dylox (16 oz) 

Imidan (16 oz) 

Imidan (32 oz) 

Marlate (48 oz) 

Marlate (64 oz) 

E 

VG 

VG 

E = e x c e l l e n t , VG = v e r y good, G = good, F = f a i r , P = poor; oz = formulation 
per a c r e ; L = l a r v a e , N = nymphs, A = a d u l t s . 

B.t. m a t e r i a l s , e f f e c t i v e i n c o n t r o l l i n g e a r l y - i n s t a r Itame; c o n t r o l of l a t e -

i n s t a r l a r v a e was poor w i t h i n the time l i m i t s of the t e s t . 

•i 



MAINE BLUEBERRY ADVISORY COMMITTEE 

RESEARCH REPORT 

Date: October 1989 to September 1990 

Principal Investigators: H. Y. Forsythe, Jr 
J. A. Collins 

Cooperators: J. Riley, D. Lambert, and D. Yarborough 

Title: Application of steam as a method of controlling secondary 
pest insects on lowbush blueberry: A feasibility study 

Methods: Research in 1990 focused on collecting overwintering stages of 
various secondary pest insects for use in determining the temperature required 
to kill the insects with short (< a few seconds) exposures to steam. Insects 
will be exposed to various dry and steam temperatures and exposure times in the 
laboratory during the winter or spring of 1991. Some attempts·will be made to 
simulate field litter conditions. An effort will also be made to determine 
factors necessary for survival of overwintering stages in the laboratory,·i.e. 
relative humidity and temperature. 

Results: Blueberry spanworm and blueberry flea be.etle eggs were collected from
laboratory reared and field collected adults in 1990 and are being maintained 
in a viable state in the laboratory. These eggs will be maintained through 
diapause dormancy (late winter 1991), treated with various dry and steam temp-
eratures and exposure times in the laboratory, and then reared to determine 
mortality. Red-striped fireworm larvae were also collected and will be 
similarly treated. 

In preparation for evaluation of steam treatments in the field, areas were 
located which showed significant natural pest populations in 1990. 

Conclusions: It has become apparent that flail-mowing can have a significant 
effect on insect populations in lowbush blueberries. A number of damaging 
insects, especially blueberry spanworm, blueberry flea beetle, and blueberry 
sawfly, are more likely to be found in higher numbers in mowed rather than in 
burned fields. Even in lightly burned fields, survival of these pest insects 
is more common. Red-striped fireworm has become more abundant in recent years; 
outbreaks have occurred in both mowed and lightly burned fields. 

The use of steam has good potential as a non-chemical means for suppress-
ing insectpest populations. 

Recommendations: This feasibility study will require a minimum of 2 to 3 more 
years to complete. Overwintering stages were collected in 1990; however, 
results of laboratory testing will.not be available until 1991 since effective-
ness of different treatments will be based on successful development or 
mortality of immature insects. Work is also required to determine conditions 
neededfor successful laboratory rearing of untreated overwintering stages. 
The continuing long-te.rm goal of this research should be to provide growers 
with a means to improve insect control in flail-mowed or lightly burned fields 
without the use of pesticides. 



BLUEBERRY A D V I S O R Y C O M M I T T E E 

RESEARCH REPORT 

D a t e : A p r i l 1 9 9 0 - S e p t e m b e r 1 9 9 0 

I n v e s t i g a t o r s : E . A . O s g o o d , P r o j e c t L e a d e r 
F . A , O r u m m o n d , A s s i s t a n t P r o f e s s o r 

T i t l e : P o l l i n a t i o n o f t h e l o w b u s h b l u e b e r r y b y n a t i v e b e e s . 

M e t h o d s : S p e c i m e n s o f n a t i v e b e e s w e r e c o l l e c t e d o n b l u e b e r r y b l o o m u s i n g a 
s w e e p n e t w i t h a 1 5 " n e t r i n g a n d a 5* h a n d l e . A s w e e p w a s m a d e e v e r y t h i r d 
o r f o u r t h s t e p i n a t r a n s e c t a c r o s s b l u e b e r r y f i e l d s s o t h a t b e e s w o u l d n o t b e 
d i s t u r b e d a h e a d o f t h e c o l l e c t o r . E a c h s a m p l e c o n s i s t e d o f 5 0 s w e e p s . T h e s e 
s a m p l e s w e r e n e e d e d t o s u p p l e m e n t t h e s p e c i m e n s o f n a t i v e b e e s a v a i l a b l e f o r 
t h e p o l l e n i d e n t i f i c a t i o n s t u d y . 

A s a m p l e o f h o n e y b e e s ( i n c i d e n t a l l y c o l l e c t e d w h i l e s w e e p i n g f o r n a t i v e 
b e e s ) w a s a l s o k e p t t o d e t e r m i n e w h e t h e r h o n e y b e e s c o l l e c t b l u e b e r r y p o l l e n , 
a n d i f s o , w h a t p e r c e n t a g e o f t h e m d o s o i n d i f f e r e n t h a b i t a t s i t u a t i o n s . 
T h e r e f o r e , 1 6 s w e e p s a m p l e s w e r e t a k e n i n D e b l o i s o n t h e l a r g e b a r r e n s a n d 1 6 
w e r e t a k e n o n V i e n n a M t , , i n V i e n n a w h e r e i t a p p e a r e d t h a t n a t i v e b e e s w e r e 
m u c h m o r e a b u n d a n t . 

A l l b e e s w e r e k i l l e d w i t h e t h y l a c e t a t e i n t h e f i e l d . T h e y w e r e 
s e p a r a t e d f r o m d e b r i s i n t h e l a b o r a t o r y , p i n n e d a n d l a b e l e d a s t o d a t e , 
l o c a t i o n , h o s t , a n d c o l l e c t o r . B e e s w i l l b e i d e n t i f i e d t o d e t e r m i n e s p e c i e s 
d i v e r s i t y a n d t h e i r r e l a t i v e a b u n d a n c e . 

C o l l e c t i o n s o f n a t i v e b e e s w e r e ' a l s o made o n r h o d o r a i n D e b l o i s , T 3 0 MO, 
a n d o n V i e n n a M t , t o d e t e r m i n e t h e n u m b e r o f b l u e b e r r y p o l l i n a t o r s t h a t 
u t i l i z e r h o d o r a . 

A l l n a t i v e b e e s c o l l e c t e d o n l o w b u s h b l u e b e r r y a t v a r i o u s t i m e s a n d 
l o c a t i o n s , a n d w h i c h c o n t a i n e d g o o d p o l l e n l o a d s , w e r e i d e n t i f i e d t o s p e c i e s . 
P o l l e n w a s r e m o v e d f r o m t h e n a t i v e b e e s a n d h o n e y b e e s u s i n g f i n e t w e e z e r s , 
a n d d i s p e r s e d i n 1 0 % p o t a s s i u m h y d r o x i d e a t 90°C f o r 1 0 m i n u t e s . A 9 / 1 
s o l u t i o n o f a c e t i c a n h y d r i d e a n d c o n c e n t r a t e d s u l f u r i c a c i d a t 90°C w a s u s e d 
t o r e m o v e o r g a n i c m a t t e r , a n d t h e r e m a i n i n g m a t e r i a l w a s s u s p e n d e d i n s i l i c o n 
o i l . S a m p l e s w e r e a n a l y z e d u s i n g a h i g h q u a l i t y L e i t z l i g h t m i c r o s c o p e u n d e r 
4 0 0 X m a g n i f i c a t i o n . I n m o s t i n s t a n c e s a t l e a s t 1 0 0 p o l l e n g r a i n s w e r e 
i d e n t i f i e d . f r o m e a c h s a m p l e . 

A s a n a i d t o p o l l e n i d e n t i f i c a t i o n a n d f o r o t h e r p u r p o s e s , i t i s 
~ - d e s i r a b l e t o k n o w t h e f l o w e r i n g p e r i o d s o f a l l p l a n t s p e c i e s u t i l i z e d b y 

b l u e b e r r y p o l l i n a t o r s i n t h e s t u d y a r e a s . T h e r e f o r e , w e e k l y o b s e r v a t i o n s o n 
t h e f l o w e r i n g p e r i o d s o f 13 p l a n t s p e c i e s w e r e made f r o m May 1 4 - J u n e 2 9 . 

T h e l o w b u s h b l u e b e r r y i s a m e m b e r o f t h e f a m i l y E r i c a c e a e . S e v e r a l o t h e r 
p l a n t s p e c i e s f o u n d o n o r a b o u t b l u e b e r r y b a r r e n s a l s o b e l o n g t o t h i s f a m i l y , 
a n d t h e f l o w e r i n g p h e n o l o g y o f s o m e o f t h e s e o v e r l a p s t h a t o f b l u e b e r r y . 



P o l l e n g r a i n s i n t h e s e s p e c i e s a r e s i m i l a r t o t h a t o f b l u e b e r r y a n d c a n b e 
d i f f i c u l t t o d i s t i n g u i s h f r o m b l u e b e r r y o r f r o m o n e a n o t h e r . C u r r e n t l y , k e y s 
a r e n o t a v a i l a b l e f o r t h i s s p e c i f i c p l a n t g r o u p , b u t i s c u r r e n t l y a n o b j e c t i v e 
f o r t h i s p r o j e c t . 

A t h o r o u g h s e a r c h o f t h e l i t e r a t u r e h a s b e e n m a d e t o d e t e r m i n e t h e k n o w n 
p l a n t h o s t r e c o r d s o f m o r e " t h a n 4 0 s p e c i e s o f n a t i v e b e e s w h i c h h a v e b e e n 
p r e v i o u s l y c o l l e c t e d f r o m l o w b u s h b l u e b e r r y i n M a i n e , T h i s w i l l a d d t o o u r 
k n o w l e d g e o f t h e p o l l e n p r e f e r e n c e s o f b e e s i d e n t i f i e d i n t h i s s t u d y . 

A n d r e n a v i c i n a i s a n i m p o r t a n t a n d a b u n d a n t p o l l i n a t o r o f t h e l o w b u s h 
b l u e b e r r y i n M a i n e a n d i s f o u n d f r o m c o a s t t o c o a s t i n t h e U .S . a n d C a n a d a . 
I n f o r m a t i o n o n t h e b i o l o g y o f t h i s s p e c i e s i s b e i n g c o m p i l e d . 

Some a s p e c t s o f t h e b i o l o g y o f O s m i a a t r i v e n t r i s . a n a t i v e l e a f c u t t i n g 
b e e , w e r e a l s o s t u d i e d . T w o t y p e s o f n e s t i n g b l o c k s w e r e c o n s t r u c t e d a n d s e t 
o u t p r i o r t o b l u e b e r r y b l o o m i n 9 l o c a t i o n s . T h e f i r s t t y p e o f n e s t i n g 
" b l o c k " w a s c o n s t r u c t e d o f 5 cm d i a m e t e r PVC t u b i n g c u t i n 1 8 cm l e n g t h s . T h e 
t u b e s w e r e f i t t e d w i t h a p l y w o o d b a c k i n g o n o n e e n d a n d t h e n f i l l e d w i t h c a . . 
4 0 p a p e r s t r a w s ( 0 , 7 cm i n d i a m e t e r ) f o r 0 , a t r i v e n t r i s n e s t i n g s i t e s . A 
s e c o n d t y p e o f n e s t " b l o c k " w a s c o n s t r u c t e d o f p i n e b l o c k s ( 5 cm x 1 4 cm x 1 8 
c m ) . T h r e e b l o c k s w e r e f a s t e n e d t o g e t h e r . E a c h b l o c k h a d 1 4 h o l e s d r i l l e d 
( 1 6 cm d e e p ) i n t h e m o f e i t h e r 0 . 7 c m , 0 . 8 c m , o r 0 . 9 cm i n d i a m e t e r . T h r e e 
b l o c k s , e a c h o n e o f a d i f f e r e n t h o l e d i a m e t e r , w e r e f a s t e n e d t o g e t h e r u s i n g 
p l u m b e r ' s s t r a p p i n g ( r e s u l t i n g i n 4 2 h o l e s p e r t r a p ) a n d w e r e d i p p e d i n 
p o l y u r e t h a n e t o p r o v i d e a w a t e r r e s i s t a n t s e a l i n t h e n e s t i n g h o l e s . F i v e 
b l o c k s o f e a c h t y p e w e r e h u n g a t c a , 2 m h e i g h t a l o n g t h e b o r d e r o f a 
b l u e b e r r y f i e l d a t a s p a c i n g r a n g i n g f r o m 3 0 t o 2 5 0 m a p a r t . T h e 9 l o c a t i o n s 
s e l e c t e d r e p r e s e n t e d b o t h s m a l l b l u e b e r r y f i e l d s w i t h d i v e r s e i n t e r s p e r s e d 
v e g e t a t i o n ( ( 5 - 3 0 a c r e s ) 3 f i e l d s ) a n d l a r g e s e c t i o n s o f b l u e b e r r y b a r r e n s ( ( > 
1 0 0 a c r e s ) , 6 l o c a t i o n s ) . T r a p s w e r e c o l l e c t e d a n d b r o u g h t b a c k t o t h e 
l a b o r a t o r y i n l a t e A u g u s t . T h e n u m b e r o f 0 . a t r i v e n t r i s n e s t s a n d % 
p a r a s i t i s m o f n e s t s w a s r e c o r d e d . I n a d d i t i o n t o t h e 9 l o c a t i o n s , a t r a n s e c t 
o f b l o c k s w a s s e t o u t a t a s m a l l d i v e r s i f i e d b l u e b e r r y f i e l d ( f r o m 5 0 m i n t o 
t h e b o r d e r t o 2 0 0 m i n t o t h e f i e l d , a b l o c k e v e r y 5 0 m ) . D u r i n g b l o o m , s w e e p 
n e t s a m p l i n g w a s c o n d u c t e d ( s e e m e t h o d s a b o v e ) a t e a c h o f . t h e 9 b l o c k 
l o c a t i o n s i n o r d e r t o s a m p l e t h e p r o p o r t i o n o f 0 . a t r i v e n t r i s i n t h e b l u e b e r r y 
f i e l d s r e l a t i v e t o o t h e r b e e s p e c i e s , 

O s m i a r i b i f l o r i s . a w e s t e r n l e a f c u t t e r b e e a n d a n e f f i c i e n t p o l l i n a t o r o f 
h i g h b u s h b l u e b e r r y i n t h e w e s t , i s b e i n g c o n s i d e r e d f o r t r i a l s o n l o w b u s h 
b l u e b e r r y i n M a i n e . -

R e s u l t s : f l a t i v e b e e s w e r e m u c h m o r e a b u n d a n t o n V i e n n a M t . t h a n o n t h e l a r g e 
b a r r e n s i n D e b l o i s , O n l y 2 , 0 6 b e e s / 5 0 s w e e p s w e r e c o l l e c t e d i n D e b l o i s a n d 
6 . 6 3 b e e s / 5 0 s w e e p s w e r e c o l l e c t e d i n V i e n n a ; 3 . 2 t i m e s a s m a n y . A l t h o u g h a l l 
o f t h e s e b e e s h a v e n o t b e e n i d e n t i f i e d a s y e t , t h e d i v e r s i t y o f b e e s a p p e a r s 
t o b e h i g h e r i n V i e n n a a l s o . No l e a f c u t t e r o r b u m b l e b e e s w e r e c o l l e c t e d i n 
D e b l o i s a n d b o t h w e r e c o l l e c t e d o n V i e n n a M t . N a t i v e b e e s a n d o t h e r i n s e c t 
v i s i t o r s w e r e a l s o m u c h m o r e a b u n d a n t o n r h o d o r a i n V i e n n a a n d T 3 0 MD t h a n 
t h e y w e r e i n D e b l o i s , 



N o t a l l o f t h e b e e s c o l l e c t e d i n 1 9 8 9 - 9 0 h a v e b e e n i d e n t i f i e d , b u t a l l o f 
t h o s e c o l l e c t e d o n b l u e b e r r y , w i l d b l a c k b e r r y , a n d s h a d b u s h , A m e l a n c h i e r 
l a e v i s w h i c h w e r e c a r r y i n g s u f f i c i e n t p o l l e n l o a d s t o b e u t i l i z e d i n t h e 
p o l l e n s t u d y h a v e b e e n i d e n t i f i e d t o s p e c i e s . 

t h e f o l l o w i n g : 
N o . g e n e r a N o . S p e c i e s 

8 1 9 
9 2 4 
5 7 

O f t h e n a t i v e b e e s c o l l e c t e d o n b l u e b e r r y , t h e p o l l e n l o a d o f m o s t 
i n d i v i d u a l s a n d s p e c i e s w a s c o m p o s e d o f m o r e t h a n 9 9 % b l u e b e r r y p o l l e n . 
H o w e v e r , m a n y o t h e r p l a n t s p e c i e s a n d g r o u p s w e r e r e p r e s e n t e d i n t h e p o l l e n 
c o l l e c t e d i n c l u d i n g R i b e s , o a k , h a z e l , s t r a w b e r r y , w i l l o w , r h o d o r a . V i b u r n u m , 
a n d R o s a c e a e . 

N a t i v e b e e s c o l l e c t e d o n s h a d b u s h , A m e l a n c h i e r l a e v i s ( R o s a c e a e ) 
c o n t a i n e d m o s t l y R o s a c e a e p o l l e n . B u t p o l l e n f r o m m a p l e , w i l l o w , a n d 
l e a t h e r l e a f , w a s w e l l r e p r e s e n t e d a n d p o l l e n f r o m o t h e r p l a n t s w a s f o u n d i n 
s m a l l a m o u n t s . 

N a t i v e b e e s c o l l e c t e d o n w i l d b l a c k b e r r y , ( R o s a c e a e ) c o n t a i n ^ ^ d - r t n o s - t l y 
p o l l e n o f R o s a c e a e . B u t p o l l e n f r o m C o r n u s , I l e x , U m b e l 1 i f e r a e , ( t e a s e l ^ 
V i b u r n u m , a n d l a m b k i l l w a s w e l l r e p r e s e n t e d a n d p o l l e n f r o m o t h e r p l a n t s w a s 
f o u n d a l s o . 

I t h a s o f t e n b e e n m e n t i o n e d i n t h e l i t e r a t u r e t h a t h o n e y b e e s d o n o t 
c o l l e c t l o w b u s h b l u e b e r r y p o l l e n . H o w e v e r , o f 7 1 1 h o n e y b e e s i n c i d e n t a l l y 
c o l l e c t e d w h i l e s w e e p i n g b l u e b e r r y b l o o m f o r n a t i v e b e e s i n D e b l o i s , 1 4 % 
c o n t a i n e d a f u l l p o l l e n l o a d , 3 1 % c a r r i e d s o m e p o l l e n , a n d 5 5 % h a d n o n e w h e n 
c o l l e c t e d . T w e l v e h o n e y b e e s w i t h f u l l p o l l e n l o a d s w e r e s e l e c t e d , a n d a l l 
t h e p o l l e n o n a l l s p e c i m e n s w a s d e t e r m i n e d t o b e V a c c i n i u m p o l l e n . 

On V i e n n a M t , o f 2 0 9 h o n e y b e e s c o l l e c t e d o n l o w b u s h b l u e b e r r y o n l y 1 % 
c o n t a i n e d a f u l l p o l l e n l o a d , 6 % c o n t a i n e d s o m e p o l l e n a n d 9 3 % h a d n o n e . 
P o l l e n f r o m t h e s e h a v e n o t b e e n i d e n t i f i e d a s y e t b u t i s p r o b a b l y b l u e b e r r y 
p o l l e n . 

T h e l o w b u s h b l u e b e r r y a n d s e v e r a l o t h e r p l a n t s p e c i e s f o u n d i n a n d a r o u n d 
b l u e b e r r y f i e l d s a l l b e l o n g t o t h e f a m i l y E r i c a c e a e . P o l l e n f r o m t h e v a r i o u s 
s p e c i e s i s s i m i l a r , a n d t h e r e a r e n o k e y s a v a i l a b l e t o s e p a r a t e t h e s e p l a n t s 
o n t h e b a s i s o f p o l l e n s t r u c t u r e . P o l l e n f r o m t h e s e p l a n t s p e c i e s w e r e 
d i s t i n g u i s h e d o n t l i e - b a s i s o f s i z e , s h a p e , w a l l t h i c k n e s s , s u r f a c e 
s c u l p t u r i n g , a n d ( u o l p i ) > c h a r a c t e r i s t i e s , a c c o r d i n g t o J a c o b s o n ( i n p r e p . ) , a 
k e y d e v e l o p e d s p e V f f i Y a l l y f o r t h e E r i c a c e a e f l o r a o f t h e n o r t h e a s t e r n U n i t e d 
S t a t e s , 

F o r t h e D e b l o i s a r e a a c o m p l e t e , f l o w e r i n g r e c o r d ( % b l o o m w i t h t i m e ) h a s 
b e e n p r e p a r e d f o r 1 3 p l a n t s p e c i e s w h i c h b l o o m b e f o r e , d u r i n g a n d a f t e r t h e 
l o w b u s h b l u e b e r r y b l o o m p e r i o d . A l l t h e s e p l a n t s a r e u t i l i z e d b y n a t i v e b e e 
s p e c i e s k n o w n t o f r e q u e n t t h e l o w b u s h b l u e b e r r y . 

T h e y i n c l u d e 
H o s t 
B l u e b e r r y 
B l a c k b e r r y 
S h a d b u s h 



T h e l i t e r a t u r e s e a r c h t o d e t e r m i n e a l l k n o w n h o s t p l a n t r e c o r d s o f a l l 
n a t i v e b e e s p e c i e s w h i c h h a v e b e e n c o l l e c t e d f r o m l o w b u s h b l u e b e r r y i n M a i n e 
h a s b e e n n e a r l y c o m p l e t e d . S c i e n t i f i c n a m e s h a v e b e e n u p d a t e d . Some p o l l e n 
a n d n e c t a r r e c o r d s h a v e a l s o b e e n f o u n d . 

B i o l o g i c a l d a t a o n A n d r e n a v i c i n a a r e b e i n g c o m p i l e d i n c o n j u n c t i o n w i t h 
a r e s e a r c h e r ( a n d f o r m e r M a i n e s t u d e n t ) a t W a s h i n g t o n S t a t e U n i v e r s i t y . 
I n f o r m a t i o n w i l l b e c o m p a r e d t o t h a t o f o t h e r s p e c i e s i n t h e s a m e s u b g e n u s . 

T h e r e s u l t s o f t h e 0 , a t r i v e n t r i s s t u d y w a s a s f o l l o w s . C o m p a r i n g t h e 
p r e f e r e n c e o f 0 . a t r i v e n t r i s t o n e s t i n t h e 3 s i z e h o l e s , w h e n g i v e n a c h o i c e 
o f t h e 3 s i z e s , t h e 0 . 7 cm d i a m e t e r s i z e w a s c h o s e n o v e r t h e 0 . 8 a n d 0 . 9 cm 
d i a m e t e r h o l e s i n a l l c a s e s ( n = 2 3 , s e x r a t i o : 1 0 f e m a l e s a n d 13 m a l e s ) . T h i s 
i s s i m i l a r t o t h e r e s u l t s we o b t a i n e d i n 1 9 8 9 , T h e t u b e t r a p s w e r e n o t 
u t i l i z e d t o a n y s i g n i f i c a n t d e g r e e ( o n a n e s t h o l e / t r a p b a s i s ) m o r e t h a n t h e 
w o o d b l o c k t r a p s ( p a i r e d t - t e s t : t = 0 . 8 4 , p = 0 , 4 2 5 ) , 0 . a t r i v e n t r i s w a s t r a p p e d 
i n b o t h s m a l l a n d l a r g e b l u e b e r r y p r o d u c t i o n a r e a s . T h e d i s t r i b u t i o n , 
h o w e v e r , w a s q u i t e v a r i a b l e ( r a n g e d f r o m 0. t o 1 . 0 / t r a p ) a n d b e c a u s e o f t h i s 
c o n c l u s i o n s a s t o w h e t h e r t h i s b e e i s m o r e p r e v a l e n t i n s m a l l f i e l d s v s l a r g e 
f i e l d s c a n n o t b e m a d e u n l e s s m o r e i n t e n s i v e t r a p p i n g i s p e r f o r m e d ( l a r g e = 
0 . 3 1 + 0 , 4 1 b e e s / t r a p , s m a l l = 0 . 7 7 ± 0 . 1 2 b e e s / t r a p ) . R e s u l t s o f t h e 
t r a n s e c t t r a p p i n g s h o w e d t h a t t h e r e w a s n o d i f f e r e n c e i n 0 . a t r i v e n t r i s 
n u m b e r s t r a p p e d f r o m t h e f i e l d e d g e t o t h e c e n t e r o f t h e f i e l d , b u t 5 0 m i n t o 
t h e s h r u b - w o o d l a n d b o r d e r h a b i t a t r e s u l t e d i n a r e d u c t i o n o f 0 . a t r i v e n t r i s 
t r a p p e d . T h i s c o r r e s p o n d s t o o u r f i n d i n g s made i n 1 9 8 9 . P a r a s i t i s m o f 0 . 
a t r i v e n t r i s w a s o n l y 7 % _ ( n = 4 1 ) , I n a l l c a s e s , t h e p a r a s i t e w a s a w a s p o f t h e 
f a m i l y S a p y g i d a e . B e c a u s e o f t h e l o w l e v e l o f p a r a s i t i s m a c o m p a r i s o n b e t w e e n 
l o c a t i o n s o r t r a p t y p e s c o u l d n o t b e m a d e . T h e s w e e p n e t s a m p l i n g d i d n o t 
d e m o n s t r a t e a n y d e g r e e o f s t r o n g c o r r e l a t i o n b e t w e e n t h e n u m b e r o f 0 . 
a t r i v e n t r i s c a u g h t i n 5 s e t s o f 5 0 s w e e p s a n d t h e n u m b e r n e s t i n g i n ' t h e t r a p s 
( r = p . 3 9 , n = 9 ) o r t h e r e l a t i v e a b u n d a n c e o f 0 . a t r i v e n t r i s a n d t h e n u m b e r o f 0 . 
a t r i v e n t r i s n e s t i n g i n t h e t r a p s ( r = - 0 , 1 9 , n = 9 ) . T h i s s u g g e s t s t h a t s w e e p 
n e t s a m p l i n g i s n o t m e a s u r i n g t h e s a m e a s p e c t o f 0 , a t r i v e n t r i s r e l a t i v e 
d e n s i t y a s t h e t r a p s a r e . H o w e v e r , t h e s w e e p n e t s a m p l i n g d i d r e v e a l t h a t 0 . 
a t r i v e n t r i s i s a common p o l l i n a t o r i n b l u e b e r r y f i e l d s ( r a n g i n g f r o m 0 - 3 3 % o f 
t h e w i l d p o l l i n a t o r s p e c i e s ) , b u t a l s o t h a t i t s d e n s i t i e s a r e n o t v e r y h i g h 
r e l a t i v e t o o t h e r p o l l i n a t o r s ( u s u a l l y l e s s t h a n 0 . 5 0 . a t r i v e n t r i s / 5 0 s w e e p s 
( c a . 2 5 m^ o f b l u e b e r r i e s ) . 

I t i s h o p e d t h a t a h e a l t h y p o p u l a t i o n o f t h e w e s t e r n l e a f c u t t e r b e e c a n 
b e r e l e a s e d a n d s t u d i e d i n M a i n e i n 1 9 9 1 . A t p r e s e n t 3 8 6 s p e c i m e n s o f t h i s 
s p e c i e s h a v e b e e n p r o c u r e d a n d a r e b e i n g o v e r w i n t e r e d i n O r o n o a t 2-3°C a n d 
7 5 % R.H. I t i s p l a n n e d t o r e l e a s e a l l o f t h e s e a t o n e l o c a t i o n i n M a y . 

C o n c l u s i o n s : T h e g r e a t e r a b u n d a n c e o f n a t i v e b e e s o n b l u e b e r r y o n V i e n n a M t . 
a s c o m p a r e d t o D e b l o i s i s p r o b a b l y d u e i n p a r t t o a n i n c r e a s e i n t h e 
a c c e s s i b i l i t y o f a l t e r n a t i v e f o o d s o u r c e s i n V i e n n a . T h e h i g h e r n u m b e r s o f 
n a t i v e b e e s a n d o t h e r i n s e c t v i s i t o r s o c c u r r i n g o n r h o d o r a i n V i e n n a a n d T 3 0 
MD a s c o m p a r e d t o D e b l o i s i s p r o b a b l y a l s o ' d u e t o a n i n c r e a s e d a v a i l a b i l i t y o f 
f o o d s o u r c e s i n V i e n n a a n d T 3 0 MD. No p e s t i c i d e s h a v e b e e n u s e d i n r e c e n t 
y e a r s i n T 3 0 MD w h i c h m i g h t f u r t h e r e x p l a i n t h e v e r y h i g h p o p u l a t i o n s o b s e r v e d 
a t t h a t s i t e . 



M o s t o f t h e n a t i v e b e e s c o l l e c t e d o n l o w b u s h b l u e b e r r y w e r e c a r r y i n g 
p o l l e n w h i c h w a s d e t e r m i n e d t o b e m o r e t h a n 9 9 % b l u e b e r r y p o l l e n i n d i c a t i n g 
t h a t t h e y a r e e f f e c t i v e p o l l i n a t o r s . H o w e v e r , t h e y h a v e a n a d u l t a c t i v i t y 
p e r i o d w h i c h i s m u c h l o n g e r t h a n t h a t o f t h e b l u e b e r r y f l o w e r i n g p e r i o d a n d 
w e r e f o u n d t o u t i l i z e t h e p o l l e n f r o m s h a d b u s h , w i l d b l a c k b e r r y a n d m a n y o t h e r 
p l a n t s p e c i e s . 

A s u b s t a n t i a l p e r c e n t a g e o f h o n e y b e e s c o l l e c t b l u e b e r r y p o l l e n w h e n 
l i t t l e e l s e i s a v a i l a b l e . A v e r y s m a l l p e r c e n t a g e c o l l e c t e d b l u e b e r r y p o l l e n 
o n V i e n n a M t , w h i c h a p p e a r e d t o b e r i c h e r i n a l t e r n a t i v e f o o d s o u r c e s . 

P o l l e n f r o m s e v e r a l p l a n t s p e c i e s i n t h e f a m i l y E r i c a c e a e c a n n o w b e 
d i s t i n g u i s h e d f r o m t h a t o f l o w b u s h b l u e b e r r y . T h i s a n d t h e f l o w e r i n g , r e c o r d s 
o f v a r i o u s p l a n t s p r o v e d v e r y u s e f u l i n t h e p o l l e n i d e n t i f i c a t i o n w o r k . A l l 
o f t h e M a i n e b l u e b e r r y p o l l i n a t o r s w e r e f o u n d t o u t i l i z e m a n y p l a n t s p e c i e s . 

I t a p p e a r s t h a t 0 , a t r i v e n t r i s i s c o m m o n l y d i s t r i b u t e d i n b l u e b e r r y 
f i e l d s a n d t h a t i t i s n o t n e c e s s a r i l y r e s t r i c t e d t o s m a l l e r s c a l e m o r e 
v e g e t a t i o n a l l y d i v e r s e b l u e b e r r y f i e l d s . I t w a s n e v e r f o u n d t o b e a b u n d a n t i n 
a n y o f t h e a r e a s s a m p l e d . O n l y o n e s p e c i e s o f p a r a s i t e h a s b e e n f o u n d 
a t t a c k i n g 0 . a t r i v e n t r i s s o f a r a n d a t l o w l e v e l s , b u t i t i s t o o e a r l y t o 
c o n c l u d e t h a t p a r a s i t e s a r e n o t s i g n i f i c a n t i n t h e l i f e s y s t e m o f t h i s 
p o l l i n a t o r . S e x r a t i o i n t h e 7 cm h o l e s a p p e a r t o b e 5 0 : 5 0 w h i c h w o u l d b e 
d e s i r a b l e f o r a c o m m e r c i a l l y v i a b l e p o l l i n a t o r . F r o m p r e v i o u s s t u d i e s we h a v e 
s h o w n t h a t t r a p h e i g h t s 2 m a b o v e t h e g r o u n d i s p r e f e r a b l e t o 1 m, a n d t h a t 
t h e d e n s i t y o f h o l e s p e r b l o c k d o e s n o t i n f l u e n c e t h e p r e f e r e n c e o f n e s t i n g b y 
0 . a t r i v e n t r i s . T r a p t y p e s w i t h 7 cm d i a m e t e r h o l e s a n d p r o t e c t i o n f r o m 
d e s i c c a t i o n s h o u l d b e u s e d a s a b a s i s f o r b e g i n n i n g a s u i t a b l e t r a p d e s i g n . 

R e c o m m e n d a t i o n s : W o r k o n t h e h a b i t a t p r o j e c t s h o u l d c o n t i n u e . Some 
a d d i t i o n a l s l i d e s o f p l a n t p o l l e n n e e d t o b e p r e p a r e d , a n d s o m e a d d i t i o n a l 
p o l l e n i d e n t i f i c a t i o n w o r k n e e d s t o b e d o n e w i t h b o t h n a t i v e a n d h o n e y b e e s . 
A l l p r e v i o u s l y c o l l e c t e d . a n d p r e p a r e d s p e c i m e n s o f n a t i v e b e e s c o l l e c t e d o n 
l o w b u s h b l u e b e r r y s h o u l d b e i d e n t i f i e d t o d e t e r m i n e s p e c i e s d i v e r s i t y a n d 
a b u n d a n c e . T h o s e c o l l e c t e d o n s h a d b u s h , w i l d b l a c k b e r r y , a n d p e r h a p s o t h e r 
p l a n t h o s t s s h o u l d a l s o b e i d e n t i f i e d . 

T h e k e y t o p o l l e n u t i l i z e d i n t h i s s t u d y b e l o n g i n g t o t h e f a m i l y 
E r i c a c e a e s h o u l d b e c o m p l e t e d , a n d t h e d a t a o n A n d r e n a v i c i n a s h o u l d b e 
p u b l i s h e d . 

A l l i n f o r m a t i o n c o l l e c t e d t o d a t e o n f l o w e r , p o l l e n , a n d n e c t a r r e c o r d s 
o f n a t i v e b e e s p r e v i o u s l y c o l l e c t e d o n l o w b u s h b l u e b e r r y i n M a i n e a n d o n t h e 
i d e n t i f i c a t i o n o f p o l l e n r e m o v e d f r o m n a t i v e b e e s a n d h o n e y b e e s c o l l e c t e d o n 
s h a d b u s h , T o w b u s h b l u e b e r r y a n d b l a c k b e r r y , s h o u l d b e s u m m a r i z e d i n 
p u b l i c a t i o n f o r m . 

A d u l t s o f m a n y o f t h e f o r t y p l u s s p e c i e s o f w i l d b e e s i n M a i n e w h i c h 
p o l l i n a t e t h e l o w b u s h b l u e b e r r y a r e a c t i v e f o r s e v e r a l d a y s p r i o r t o b l u e b e r r y 
b l o o m a n d f o r a c o n s i d e r a b l e t i m e p e r i o d f o l l o w i n g b l u e b e r r y b l o o m . I n o r d e r 
f o r t h e s e w i l d b e e s t o m a i n t a i n t h e i r p o p u l a t i o n s , t h e y m u s t h a v e a c o n t i n u a l 
s u p p l y o f f o o d ( p o l l e n a n d n e c t a r f r o m f l o w e r i n g p l a n t s ) . T h i s f o d t l s u p p l y 
s h o u l d b e u n i n t e r r u p t e d b e f o r e , d u r i n g , a n d f o l l o w i n g b l u e b e r r y b l o o m . 



M e t h o d s o f p r o v i d i n g t h i s c o n t i n u e d f o o d s u p p l y i s a m u c h n e g l e c t e d a r e a . 
P r o b a b l y e s t a b l i s h m e n t o f m o s t o f t h e p l a n t s w h i c h f l o w e r f r o m m i d - M a y t o 
e a r l y J u l y ( a n d b e y o n d f o r s o m e s p e c i e s o f b e e s ) w o u l d b e b e n e f i c i a l t o t h e 
w i l d b e e p o l l i n a t o r s o f t h e l o w b u s h b l u e b e r r y . A t p r e s e n t , i t i s k n o w n t h a t 
b o t h s h a d b u s h , A m e l a n c h i e r l a e v i s W i e g , w h i c h b l o o m s b e f o r e b l u e b e r r y , a n d 
w i l d b l a c k b e r r y , R u b u s s p p , w h i c h b l o o m s a f t e r b l u e b e r r y , a r e g o o d a l t e r n a t i v e 
f o o d s o u r c e s f o r m a n y s p e c i e s o f . p o l l i n a t o r s o f t h e l o w b u s h b l u e b e r r y . 
N e i t h e r o v e r l a p s w i t h t h e b l o o m i n g p e r i o d o f b l u e b e r r y . M o r e i n f o r m a t i o n o n 
d e s i r a b l e a l t e r n a t i v e f o r a g e p l a n t s w i l l b e a v a i l a b l e w h e n t h e s t u d y e n d s t h i s 
y e a r . 

I t i s r e c o m m e n d e d t h a t m o r e w o r k b e c o n d u c t e d o n 0 . a t r i v e n t r i s 
s p e c i f i c a l l y o n p o l l i n a t i o n e f f i c a c y . T w o a r e a s o f e f f i c a c y s h o u l d b e 
e x a m i n e d . T h e f i r s t i s t h e e f f e c t o f w e a t h e r c o n d i t i o n s o n t h e f l i g h t 
b e h a v i o r o f t h i s b e e . I n o t h e r w o r d s , w i l l i t f l y f r e q u e n t l y d u r i n g t h e 
e x t r e m e s o f w e a t h e r c o n d i t i o n s e x p e r i e n c e d i n M a i n e b l u e b e r r y p r o d u c t i o n 
a r e a s ? T h e s e c o n d i s t h e c o n s t a n c y o f b l u e b e r r y p o l l e n c o l l e c t i o n t h a t t h i s 
p o l l i n a t o r e x h i b i t s ( d o e s i t v i s i t o n l y b l u e b e r r y p l a n t s f o r p o l l e n o r w i l T i t 
g o t o o t h e r p o l l e n s o u r c e s i f t h e y a r e p r e s e n t ? ) a n d a n e s t i m a t e o f t h e n u m b e r 
o f b l o o m s t h a t a g i v e n f e m a l e 0 , a t r i v e n t r i s w i l l v i s i t i n i t s l i f e t i m e . 
T h i s l a s t p i e c e o f i n f o r m a t i o n i s i m p o r t a n t t o e s t i m a t e t h e f i e l d f o r c e o f 
l e a f c u t t e r b e e s w h i c h w o u l d b e n e e d e d t o p o l l i n a t e a g i v e n a c r e a g e o f 
b l u e b e r r i e s . 

T h e w e s t e r n l e a f c u t t e r b e e , O s m i a r i b i f l o r i s s h o u l d be r e l e a s e d i n M a i n e 
t h i s y e a r . W o r k w h i c h s h o u l d b e c a r r i e d o u t i s c o v e r e d i n t h e s e p a r a t e 
p r o p o s a l o n t h i s s p e c i e s . 
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methods DAP was applied at o, 5. 7, 11. 4, 17 .1 or 22. 8 pounds of actual 
phosphorus per acre in 1987. In 1989, DAP treatments provided O, 20, 40, 
60, or 80 pounds of phosphorus per acre. These fertilizer treatment plots 
were split in the way they were pruned. One side was mowed., the other 
pruned by oil fire. Please refer to the 1988 and 1989 project proposal 
outlines for more details. 

RESULTS: 

response TO DAP 

stem length and branching increased with increasing application· of 
phosphorus from DAP (Fig. 1) Flower buds per stem, which indicates 
potential yield, and the machine harvested crop yield also increased with 
each additional 20 lb/acre phospho:rus (100 lb/acre DAP) applied (Fig. 2) .. 

The highest yields occurred on plots receiving 80 lb/acre phosphorus 
or 400 lb/acre DAP. Assuming that berry price is $0. 35/lb and it costs 
$18.75 to apply 100 lb/acre DAP, application of 800 lb/acre DAP would 
increase the value of the machine harvested crop by $461/acre, compared to 
the control (Fig. 3) The cost ofharvesting the extra berries has not 
been subtracted from this figure. 

RespONSE TO PRUNING method

Pruning method had no major effect on nutrient levels in leaf tissue. 
Pruning method had little effect on stem length. For example, in 1987 
mowed plots had stems with a greater average length (10.1 cm) than burned 
plots (9. 4 cm) In 1989, burned plots had stems that averaged 8 .. 5 cm 
compared to 7.7 cm for mowed plots (significant at the 10% level). 
Pruning practice did not influence branching or average number of flower 
buds per stem in .1987 or 1989. despitethe apparent lack of influence on 
stem characteristics, the burnedplots yielded higher in 1988 (Fig. 5) and 
1990 (Fig. 6) 

. l 

. .. 



CONCI.USIONS: 
Leaf tissue analysis can identify fieldsthat are low in nutrient 

elements such as phosphorus. leaf phosphorus and nitrogen can be raised 
by application of DAP (Fig. 4) the lack of response to the low rates of 
phosphorus applied in 1987 indicated that higher rates of phosphorus were 
required to raise leaf tissue levels to the standard and to increase 
yield. The higher rates of phosphorus applied in 1989 increased the 
phosphorus level in leaf tissue to 0.120% and increased the yield 48% 
compared to the controls. Rates above 80 lb/acre may be necessary .to 
reach 0.125% phosphorus in leaf tissue. Greater yields :may also be 
achieved at rates higher than 80lb/acre phosphorus. 

RECOMMENDATIONS: 
Apply DAP to fields in which leaf tissue analysis indicates phosphorus 

is limiting. When levels are near 0.096%, a rate of 400lb/acre DAP _to 
provide 80lb/acre phosphorus should be applied. 

This study should be continued at higher rates of DAP to determine if 
higher levels of leaf phosphorus can be attained and to detennine if 
higher yields will result. 
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Figure 6 N I T R O G E N - P H O S P H O R U S S T U D Y 
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DATE: january 1991 

investigators John M. Smagula 

COOPERATOR: Delmont Emerson 

TITLE: potassiumstudy

methods Potassium was applied in the fonn of potassium sulfate at o, 20, 
40, 60 or 80 lb/acre. Six blocks or replication of this experiment were 
established on a field owned by the McKeown family and located on route 9 
in Crawford.. Leaf samples were taken in July, 1990 and stems were 
collected in the fall, 1990. 

RESULTS: Applying potassium at rates up to 80 lb/acre did not effect leaf 
tissue concentrations, including potassium {Fig. 1). All treatment plots 
had leaf tissue levels above the standard of o. 400%. Stem density was not 
effected by the potassium treatments and ranged from 25 to 29 stems per 
1/4 square foot. Potassium. fertilizer did not influence stem length and 
branching (Fig. 2) , but the number of flower buds :per stem was reduced 
(Fig. 3) • The apparent decrease in flower bud derisi ty (Fig.. 3) was not 
statistically significant. 

conclusions . Potassium levels in leaf tissue sampled from plants in 
control plotsdid not have levels below the standard (0.400%).. Plants in 
this field did have low tissue potassium when sampled in 1988. Studies 
with highbush blueberry indicate that fruit load has a major effect on 
subsequent potassium levels in. leaf tissue. perhaps a low yield in 1989 
resulted in higher than expected levels of potassium in 1990. In our 1987 
and 1988 nutrition surveys, only a few fields have been found with low 
levels of potassium.. It is doubtful that differences in winter hardiness 
will. be detected since no differences in potassium levels were detected 
among the treatments.. There was an effect of the treatments on flower bud 
fonnation; the number of flower buds per stem decreased with increasing 
application of potassium fertilizer.. Yield should be collected to 
determinedif applying potassium to fields with adequate amounts of 
potassium will depress fruit production. 

recommendations No recommendations can be made at this time. 
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BIIIEBERRY ADVISORY OWOTIEE 
RESEARCH REPORT 

DATE: January 1991 

INVESTIGATORS: Jolm M. Smagula 

COOPERATORS: Delmont Emerson 
David Yarborough 
Warren Hedstrom 

T i n E ; MUITIPIE CROPPING OF WlID STANDS 

METHODS: In an attenpt to stunulate a h i ^ e r "second crop", yield, 
treatments were applied to plots at Blueberry H i l l Farm, Treatments 1 and 
2 were controls for 2 year and 3 year cycles, respectively, and received 
no additional inputs. Treatments 3 and 4 had additional f e r t i l i z e r and 
weed control applied the crop year (see the 1989 project proposal outline 
for d e t a i l s ) . The blocks were s p l i t , with half of each treatment plot 
receiving irrigation (0.5 inch twice weekly, as needed). 

RESULTS: 

Effect of F e r t i l i z e r and Weed Control 

Nitrogen and phosphorus concentrations were higher i n 1989 leaf 
tissues samples when NPK f e r t i l i z e r was used (treatment 4) (see 1990 
research report). Treatments had no effect on stem density, lAhich ranged 
from 31 to 36 stems per 1/3 sq f t . Application of NPK increased stem 
length and branching (Fig. 1) and the number of flower buds/stem and 
density of flower buds per 1/3 sq f t (Fig. 2), corrpared to the other 
treatments. 

In 1990, the crop year, leaf samples indicated that nitrogen and 
phosphorus levels were higher i n the intensively managed plots (treatments 
3 and 4) (Fig. 3).. Corparing the two intensive management treatments, 
nitrogen levels were higher i n the 3 yr cycle-urea plots and phosphorus 
was higher ±n the 3 yr cycle-NPK plots. Leaf potassium levels were also 
higher i n the 3 yr cycle-NPK plots (Fig. 4). 

Yield was not effected by treatments (Fig. 5). Machine harvesting 2 
f t X 50 f t plots with the Darlington harvester yielded only 48% of the 
conparable hand harvested plots. 

Stem samples collected in the f a l l 1990 ranged from 18 to 27 stems per 
1/3 sq f t . Stem density was significantly less i n the 3 yr cycle-NPK 
plots but stem length was greater than the 2yr cycle (Fig. 7). In 
general, three year cycle plots had t a l l e r stems, more branching, and 
greater flower bud formation than the 2yr cycle plots (Fig. 7 & 8). 



Effect of Irrigation 

Irrigation began i n June 1989, too late to have an effect on nutrient 
uptake and leaf nutrient concentrations. Irrigation treatments i n 1989 or 
1990 had no effect on stem density, stem length, branching or flower bud 
formation i n either year. Hand or machine harvested yield (Fig. 6.) was 
not influenced by Irrigation treatments. 

CX)NCTUS10NS; 

Rainfall has been adequate and well distributed ixi 1989 and 1990. 
This may explain vhy irrigation had no effect on growth characteristics or 
yield, implication of NPK f e r t i l i z e r increased stem length, branching and 
flower bud formation conpared to the other treatments. Yield, however was 
not increased by the treatment involving NPK fe r t i l i z a t i o n . 

REOCMMENDATIONS; 

No recoramendations can be made at thi s time. 
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Figure 6 M U L T I P L E C R O P P I N G S T U D Y 
Y I E L D 

Y I E L D ( I b / a c r e ) 

H A N D H A R V E S T M A C H I N E H A R V E S T 

T R E A T M E N T S 

1 ^ N O N I R R I G A T E D • I R R I G A T E D 

1 9 9 0 D A T A I R R I G A T I O N N S 
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DATE: January 1991 

investigators John M. smagula

cooperators delmontEmerson 

title phosphorus dose/response CURVE 

methods Please refer to the 1989 project proposal outline. 

RESULTS: Stems were cut from 4 randomly placed 1/4 ft quadrats in each 
treatment plot. Stem density (stems per 1/4 sq ft) averaged across 
treatments was significantly greater at the very low P fields than at the 
low P and high P fields (Fig. 1). The average stem density was not 
different between the low P fields and the high P fields. There was no 
meaningful trend or effect of phosphorus treatments on stem density. 

Very low P fields, as a group, had shorter stems than low P fields or 
high P fields (Fig. 2) There was no difference in average stem length 
between the group of lowor high P fields. Phosphorus applications had no 
effect on stem length of the very low, low, or high P fields .. 

Branching differed among the very low, low and high P fields (Fig .. 3) 
The very low P fields increased branching with increasing rates of 
phosphorus fertilization, but the low and high P fieids were not effected .. 

The.very low, low and high P fields differed in the number of flower 
buds. prcduced per stem (Fig. 4).. Flower bud fonnation was highest for the 
stems in the group of low P fields. Fields with very low P had a greater 
number of flower buds/stem than fields with high P. The number of flower 
buds/stem increased with increasing rates of phosphorus in the .very low P 
fieldsbut not the low or high P fields. However, analysis of the 
density of flower buds (number of flower buds per 1/4 sq ft) indicated 
that only the low P fields increased with increasing phosphorus 
fertilization (Fig. 5). 

Yield was determinedfor each treatment plot by harvesting a 2 foot 
wide strip using the darlington harvester. At one location where the 
terrain was too uneven for its use., 2 foot wide strips were hand harvested. 
and the data were adjusted for the different efficiency between hand and 
machine harvest Average yields for very low, low or high P 



fields were not significantly different from each other, probably due to 
high variability in yields of the three fields in each group (very low, 
low or high P). Although the yield appears to increase in response to 
phosphorus application for the very low and high phosphorus fields as a 
group, the treatment effect was not significant. this is probably due to 
the variability in response among the three fields making up each group 
(very low, low or high P) 

Variability In yield within each phosphorus group and among all the 
fields in this study is apparent when the yield of control plots (no 
treatment) is plotted for each field (Fig. 7) Note that there is a low 
and high yielding field in eachphosphorus group. The yield response to 
phosphorus fertilization in each field within each phosphorus group is 
illustrated in figure 8.. This shows. that all but one field responded to 
some level of phosphorus fertilization; the magnitude of responsedepended 
on the particular field. 

We need to characterize each field in more detail and determine which 
characteristic correlatewell with inherent yielding ability.. This 
should also help us to explain why some fields in the same phosphorus 
level group respond better to phosphorus fertilization than others.. This 
will Ul ultimatelyimprove our ability to recommend ·fertilization.. 

conclusions Yields increased in resp:mse to phosphorus fertilization. 
Fields characterized by the phosphorus content of their leaf tissue 
differed in stem density, stem length, branching and flower bud 
fonnation.. However, there is considerable variation within each group of 
three fields.. 

Data analysis will continueand examine the specific response at each 
field.. Correlations will be made between. yield and leaf tissue 
concentrations, stem characteristics and flower bud formation. 

RECOMMENDATIONS: CUrrent recommendations for phosphorus fertilizations 
should be followed.. This project should continue as plarmed, but with the 
addition of plots at each location that will receive DAP instead of P 
alone. 
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Figure 2 STEM L E N G T H 
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Figure 3 B R A N C H I N G 
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Figure 4 FLOWER BUD FORMATION 
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Figure 5 FLOWER BUD DENSITY 
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Figure 6 MACHINE HARVESTED YIELD 
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Figure 7 Y I E L D A T L O C A T I O N S 
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REPORT 

dateJune 1990 to January 1991 

Investigators: Alfred A. Bushway, Professor of Food Science 
Mary El Jen Camire, Assistant Professor of Food Science 
Rodney J. Bushway, Professor of Food Science 
Susan A. Ismail, Sclenttftc Technician 

titleImprovement Jn the Color and Texture of the Canned Blueberry 

methods lndtvldual ly quick frozen blueberries were furnished by Maine Wild 
Blueberry Company. Product was prepared in fifty can Jots using the fol lowing 
firming agents to improve product texture: 

a. Control - Industry method 
b. 500 ppm Calcium chloride 
c. 1000 ppm calcium chloride 
d. 1500 ppm Calcium chlortde 
e. 500 ppm calcium lactate 
f. 1000 ppm Calcium lactate 
g. 1500 ppm Calcium lactate 
h. 500 ppm Calcium gluconate 
i. 1000 ppm Calcium gluconate 
J. 1500 ppm Ca um g uconate 

Processing was performed using traditional industry practices. The textural 
properties of canned blueberries were examined using physical (instron
Universal Food Testing Machine) methods. Color was-measured using a Hunter 
LabScan 11 Spectrocolorimeter. The pH and calcium content of the bl ueberrie.s 
was measured and compared with values obtained prtor to thermal processing. 
Al analyses were performed after thermal processing and after three and six 
months of storage at room temperature. 

Results: The pH of the blueberries and the juice in the cans was affected by 
the calcium salt used (Tables .1 and 2). The pH values decreased as the 
concentration of calcium chloride increased; and increased as the 
concentration of calcium lactate and ·calcium gluconate increased. 

The data does demonstrate a dose response to al .of the calcium salts 
(Tables 1 and 2), which means that as the calcium concentration increases in 
the iquid the level in the blueberries also increases. Storage time does not 
appear to affect the uptake of calcium by the blueberries. 

Differences in berry color (Tables 1 and 2) reflects the variations that 
occur within clones, although changes in the b-values of those blueberries 
treated with calcium lactate and gluconate may be the result of the effect of 
pH on anthocyanins. 

The six month.storage samples are currently being analyzed and the results 
wJJJ be available in the next two weeks. 



T e x t u r a l a n a l y s e s o f . t h e b l u e b e r r i e s w a s i n c o n c l u s i v e a s t h e r e s u l t o f 
b e r r y d e t e r i o r a t i o n c a u s e d b y t h e q u a l i t y o f t h e f r u i t ( C a n a d i a n b e r r i e s w h i c h 
h a d n ' t b e e n t r e a t e d w i t h c h l o r i n e d u r i n g p r o c e s s i n g ) u s e d i n t h i s e x p e r i m e n t . 

Conclusion; C a l c i u m s a l t s c a n b e u s e d t o i n c r e a s e t h e c o n c e n t r a t i o n o f 
c a l c i u m i n b l u e b e r r i e s , b u t t h e c h o i c e o f s a l t c a n a f f e c t t h e pH o f t h e f r u i t . 
T h e e f f e c t o f t h e s e pH c h a n g e s o n c a n n e d b l u e b e r r y q u a l i t y ( c o l o r a n d m o l d 
s p o r e s u r v i v a l ) s h o u l d b e i n v e s t i g a t e d . T h e pH o f t h e f i l l s o l u t i o n m a y h a v e 
t o b e a d j u s t e d w i t h c i t r i c a c i d p r i o r t o a d d i t i o n t o t h e c a n s . 

C o n c l u s i o n s r e g a r d i n g t e x t u r a l c h a n g e s i n b e r r i e s a s a f f e c t e d b y c a l c i u m 
c o n c e n t r a t i o n w i l l b e a v a i l a b l e u p o n c o m p l e t i o n o f t h e n e x t c a n n i n g 
e x p e r i m e n t , 

RecommendatIons; N o r e c o m m e n d a t i o n s c a n b e m a d e u n t i l t h e e x p e r i m e n t h a s b e e n 
c o m p l e t e d w h i c h w i l l r e q u i r e f u r t h e r i n - p l a n t p r o c e s s i n g a n d o r g a n o l e p t i c 
e v a l u a t i o n o f t h o s e t r e a t m e n t s d e m o n s t r a t e d t o p r o d u c e t h e m o s t s a t i s f a c t o r y 
p r o d u c t . 

Future Work; A f a c t o r i a l e x p e r i m e n t h a s b e e n d e s i g n e d t o e x a m i n e t h e e f f e c t 
o f t w o o f t h e c a l c i u m s a l t s a t t w o c o n c e n t r a t i o n s o n t h e c o l o r a n d t e x t u r a l 
p r o p e r t i e s o f c a n n e d b l u e b e r r i e s , A p r o d u p t i o n r u n w i l l b e m a d e i n p l a n t i n 
F e b r u a r y a n d r e s p o n s e s u r f a c e a n a l y s i s w i l l b e u s e d t o s e l e c t t w o t o t h r e e 
o p t i m u m t r e a t m e n t s t h a t c a n b e t e s t e d i n m u f f i n p r e p a r a t i o n s u s i n g 
o r g a n o l e p t i c t e c h n i q u e s . 
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Table 1. pH, calcium and Color of Canned Blueberrles Treated wlth Various Calclum Salts - Zero Ttme Data 

berry color
treatment juicepH berry pH berry calcium l-value a-value b-value 

Control 1 3.30 ±. 0.08 3.29 ±. o.o4 16.9 ±. 1.4 7. 97 ±. 0.4 8.40 ±. 0.3 1.33 ±. 0.1 
Calclum Chlorlde (500 ppm) 3.28 ±. 0.04 3.25 ±. 0.05 28.5 ±. 0.5 8.59 ±. 0.5 7 .24 ±. 0.5 1.15 ±. 0.1 

·Calcium Chlorlde (1000 ppm) 3.19 ±. 0.03 3.16 ±. 0.01 38.8 ±. 1. 1 8.08 ±. o. 7 7.19 ±. 0.5. 1.18 ±. 0.2 
calcium Chloride (1500 ppm) 3.08 ±. 0.03 3.08 ±. 0.04 69.3 ±. 2. 7 9.13 ±. 0.8 7 .67 ±. 0.3 1 .22 ±. 0. 1 
calcium Lactate (500 ppm) 3.52 ±. 0.05 3.45 ±. o. 04 43.4 ±. 7 .8 9.00 ±. 0.4 6.58 ±. 0.3 0.85 ±. 0.1 
calcium Lactate (1000 ppm) 3.60 ±. 0.02 3.51 ±. 0.03 61.4 ±. 4.3 9.44 ±. 0.8 6.61 ±. 0.7 o. 74 ±. 0.1 
Calcium Lactate (1500 ppm) 3.49 ±. 0.33 3.63 ±. 0.03 69. 7 ±. 2. 1 8.91 ±. 0.3 6.79 ±. 0.4 0.67 ±. 0.05 
Calcium Gluconate (500 ppm) 3.52 ±. 0.04 3.47 ±. 0.02 35.4 ±. 1.1 8.18 ±. 0.4 7 .54 ±. 0.5 1.12 ±. 0.2 
Calclum Gluconate (1000 ppm) 3.58 ±. 0.02 3.58 ±. 0.01 54.0 ±. 0.4 8.83 ±. 0.4 6.52 ±. 0.6 0.84 ±. o. 1 
calcium Gluconate (1500 ppm) 3. 75 ±. 06 3.69 ±. 0.06 75.3 ±. 1.2 8.74 ±. 0.6 7 .29 ±. 0.8 0.84 ±. 0.1 

1 Each value ls the mean of one determination from three cans 

Table 2. pH, Calclum and Color of Canned Blueberrles Treated wlth Various Calcium Salts - Three Months Storage Data 

berry color
Treatment juice pH berry pH berry calcium l-value a-value b-value

Control 1 3.40 ±. 0.01 3.37 ±. 0.02 15.0 ±. 0.5 8.23 ±. 0.3 7 .85 ±. 0.3 1. 08 ±. 1 
Calcium Chlorlde (500 ppm} 3.36 ±. 0.03 3. 28 ±. o. 08 22. 1 ±. 5. 8 8.81 ±. 0.6 7 .82 ±. 0.6 1.18 ±. 0.2 
calcium Chlortde (1000 ppm) 3.25 ±. o o3 3.28 ±. 0.02 38.8 ±. 4.3 8.64 ±. 0.6 8.27 ±. 0.3 1.17 ±. 0.1 

cl um Chloride {1500 ppm) 3.22 ±. 0.02 3.21 ±. 0.02 74.8 ±. 0.9 9.72 ±. 1.0 8. 10 ±. 1. 1 1.11 ±. 0.2 
Calclum Lactate (500 ppm} 3.54 ±. 0.01 3.49 ±. 0.02 34.2 ±. o. 7 9.65 ±. 0.4 7.24 ±. 0.6 1. 01 ±. o. 1 
Calcium Lactate (1000 ppm) 3.61 ±. 0.03 3.59 ±. 0.03 51.9 ±. 3.6 9.41 ±. 0.6 6. 79 ±. 0.5 0.82 ±. 0.04 
Calcium Lactate (1500 ppm) 3.76 ±. 0.01 3. 75 ±. o. 02 75.3 ±. 2.2 9.94 ±. 0.8 6.43 ±. 0.2 0.43 ±. o. 1 
Calcium Gluconate (500 ppm)· 3.43 ±. o. 00 3.46 ±. 0.03 34. 7 ±. 1. 1 9.42 ±. o. 7 7 .45 ±. o. 7 1. 27 ±. 0.1 
Calctum Gluconate (1000 ppm) 3.62 ±. 0.03 3.59 ±. 0.03 55.5 ±. 0.3 9. 79 ±. 0.6 6.52 ±. 0.7 o. 78 ±. 0.2 
Calcium Gluconate (1500 ppm) 3. 72 ±. 0.03 3. 70 ±. 0.04 80.0 ±. 2.8 9.69 ±. 0.3 6.86 ±. 0.3 0. 79 ±. 1 

1 Each value ls the mean of one determination from three cans 
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F I G U R E 1 

D a t e P r e s e n t a t i o n S e l e c t i o n 

P l e a s e d r i n k s o m e o f t h e w a t e r p r o v i d e d b e f o r e t a s t i n g e a c h s a m p l e , t a s t e a t e a s p o o n f u l o f 
t h e s a m p l e , t h e n c i r c l e t h e n u m b e r t h a t m o s t c l o s e l y d e s c r i b e s y o u r o p i n i o n , • 

SAMPLE 

H o w m u c h d o y o u l i k e / d l s l l k e t h e FLAVOR o f t h i s p r o d u c t o v e r a l l ? 

1 2 3 4 5 6 7 8 9 
D i s l i k e D i s l i k e N e i t h e r L i k e L i k e 
E x t r e m e l y M o d e r a t e l y L i k e n o r D i s l i k e M o d e r a t e l y E x t r e m e l y 

H o w m u c h d o y o u l l k e / d l s l i k e t h e TEXTURE o f t h i s p r o d u c t o v e r a l 1 ? 

1 2 3 4 5 6 7 8 9 
D i s l i k e D i s l i k e N e i t h e r L i k e L i k e 
E x t r e m e l y M o d e r a t e l y L i k e n o r D i s l i k e M o d e r a t e l y E x t r e m e l y 

SAMPLE_^ 

H o w m u c h d o y o u l l k e / d l s l i k e t h e FLAVOR o f t h i s p r o d u c t o v e r a l I ? 

1 2 3 4 5 6 7 8 9 
D i s l i k e D i s l i k e N e i t h e r L i k e L i k e 
E x t r e m e l y M o d e r a t e l y L i k e n o r D i s l i k e M o d e r a t e l y E x t r e m e l y 

H o w m u c h d o y o u I l k e / d l s l l k e t h e TEXTURE o f t h i s p r o d u c t o v e r a l I ? 

1 2 3 4 5 6 7 8 9 
O i i J i ' i k e D i s . l i k e k e i i i i t i r L i k e L l K e 
E x t r e m e l y M o d e r a t e l y L i k e n o r D i s l i k e M o d e r a t e l y E x t r e m e l y 

P l e a s e d e t e r m i n e I f s a m p l e s a r e t h e s a m e o r d i f f e r e n t , M a r k y o u r r e s p o n s e s b e l o w , 

^ S a m p l j e s a r e t h e s a m e , 

S a m p l e s a r e d i f f e r e n t . 

T h a n k y o u v e r y m u c h f o r y o u r c o o p e r a t l o n i 



T a b l e 1 , F l a v o r a n d T e x t u r e P r e f e r e n c e s o f I r r i g a t e d a n d N o n - I r r i g a t e d 
L o w b u s h B l u e b e r r i e s ( V a c i n l u m a u g u s t i f o l i u m ) H a r v e s t e d F r o m 2 a n d 
3 Y e a r C y c l e P l o t s , 

2 v f ̂a r c v c i e 3 v e a r c y c l e 
F i a v o r ' • T e x t u r e ' ' ' ^ F l a v o r T e x t u r e 

NON I R R I G A T E D 7 , 1 0 6 , 6 7 6 , 6 3 6 . 2 3 

I R R I G A T E D 7 , 1 3 6 , 2 7 6 , 1 7 6 , 0 3 

L S D 0 , 0 5 NS NS NS NS 

P r e f e r e n c e m e a n o f 3 0 p a n e l i s t ' s s c o r e s 

1 = d i s l i k e e x t r e m e l y , 5 = n e i t h e r l i k e n o r d i s l i k e , 9 = l i k e e x t r e m e l y 

J 



Table 2. FertJl Jzation and lrrlgatJon Effects on the Physical and Chemical CharacterJsttcs of Lowbush Blueberries 
(Vaclnlum augustlfol Jum) 

TREATMENT pH1 BRIX1 titratable
Acldlty Greens1 Reds1 Debrts1 Blues 1 Crush 1 size

NON IRRIGATED 
2 year cycle 3.28 9.88 0.35 0.28 0.40 0.46 48.88 2.22 123.40 a 

3 year cycle 3.24 9.96 0.37 0.56 0.42 0.18 49.04 2.32 116.80 a 

3 year cycle 3.36 10.08 0.34 0.32 0.18 o. 18 49.32 2.40 129.40 a 
urea + weed control 

3 year cycle 3.33 10.48 0.33 0.32 o.3o 0.28 49.10 2.96 91.00 b 
NPR + weed control 

IRRIGATED 
2 year cycle 3.32 10.02 0.34 0.78 0.54 0.16 48.52 3.08 119.00 a 

3 year cycle 3.21 9.64 0.38 0.68 0.74 0.20 48.40 1.92 119.80 a 

3 year cycle 3.41 10.22 0.31 0.40 0.34 0.22 48.66 3.54 120.80 a 
urea + weed control 

3 year cycle 3.40 10.22 0.30 0.64 0.32 0.16 48.92 2.50 117.60 a 
NPR + weed control 

LSD 0.05 NS NS NS NS NS NS NS NS 27.26 

Mean of 5 blocks 
2 Reported as % cltrlc acld 
3 Reported as number of berries Jn a 50g sample 



Table 3. Tzation and Irrigation Effects on the Physical and Chemical 
Characteristics of Lowbush Blueberries vaccinium augustifol furn) 

Texture Moisture L A 8 

NON IRRIGATED 
2 year cycle 98.50 87.28 a 18.56 0.40 -3.31 

3 year cycle 91.00 87.38 a 18.09 0.35 -3.30 

3 year cycle 95.00 87.58 a 18. 14 0.25 -3. 13 
urea + weed control 

3 year cycle 82.50 87.43 a 17 .55 0.57 -3. 14 
NPK +weed· control 

IRRIGATED 
2 year cycle 84.50 87.56 a 17.95 0.21 -3.26 

3 year cycle 90.00 87.58 a 18.21 0.44 -3.23 

3 year cycle 100.00 87.58 a 18. 53 0.51 -3.63 
urea + weed control 

3 year cycle 96.50 87.71 a 18.33 0.28 -3.33 
NPK + weed control 

LSD 0.05 NS NS NS NS NS 



REPORT 

date June, 1990 to January, 1991 

Jnyestlgators: Alfred A. Bushway, Professor of Food Science 
Rodney J Bushway, Professor of Food Science 

_Craig J. Schroeder, Assistant Professor of Food Science 
Jasotha Kugabalasoorlar,. Graduate Student Jn Food Science 

title Investigation of preprocess changes (chemical, microbiological 
and/or physical) that could lead to the development of a simple and 
inexpensive method to measure preprocess berry spoilage. 

methods Blueberries were obtained after field harvesting, which includes 
setting in the fie for 2 ... 3 hours, and brought. back to the Department of Food 
Science where two pound samples (12 for each treatment) of mature berries were 
packaged individuallyly in plastic bags containing holes for circulation. 
Packages were stored in tiers of three and stored at the fol lowlng 
temperatures: 

a. 3-5°C 
b. Room temperature (25-28°C) 
c 40°C 

Samples were taken at 1, 3, 6 and 9 days of storage and analyzed for the 
fol lowing physical and chemical parameters which provide potential for 
the development of a simple and inexpensive method to measure preprocess 
berry spollage. 

a. pH using a Beckman pH meter 
b. Drlp loss 
c. Decrease in sugars (fructose, glucose) using high performance 

lquld chromatographic (HPLC) technlques developed by Bushway et
al

d. Increase in ethanol concentration using the gas chromatographic 
method of Bushway etal

e. Determining changes in organic actds by the HPLC method of 
Bushway et al. 

f. Color as measured by a Hunter LabScan Spectrocolorimeter. 
g. HPLC determination of acetic acid production. 
h. Total aerobic microorganisms, yeasts and molds. 

Titratable acidity and percent soluble sol ids. 

The experiment was performed three times during the harvest season to 
reflect berry maturity from early to mtd to late season. 

Results: The data from the expertment conducted with the early season. 
blueberrtes is presented in Table 1 as an example of the results that were 
obtained from this research. The analyses for ethanol, acetic acid and 
naturally occurrtng organic actds are still in progress. Statistical analysis 
of the data will J be performed upon completion of these analyses, but some 
important trends can be brief Jy discussed. 



F i r s t , t h e m i c r o b i a l p o p u l a t i o n r e f l e c t s t h e s t o r a g e t e m p e r a t u r e s w h i c h 
t h e b e r r i e s a r e e x p o s e d t o . A t n o r m a l f i e l d t e m p e r a t u r e s g r o w t h o f y e a s t s a r e 
o p t i m i z e d w h i l e a t h i g h e r t e m p e r a t u r e s m o l d s b e c o m e t h e m a j o r s p e c i e s ( T a b l e 
1 ) , R e f r i g e r a t i o n g r e a t l y s l o w s m i c r o b i a l g r o w t h a n d c a n e x t e n d t h e k e e p i n g 
q u a l i t y o f b l u e b e r r i e s . E v e n a t f i e l d o r p l a n t t e m p e r a t u r e s s p o i l a g e b e g i n s 
w i t h i n 2 4 - 4 8 h o u r s o f h a r v e s t . D u e t o t h e t i m e r e q u i r e d t o e n u m e r a t e t h e 
m i c r o o r g a n i s m s I n a s a m p l e t h e s e m e t h o d s c a n n o t p r e s e n t l y b e u s e d t o d e v e l o p a 
r a p i d m e t h o d t o e x a m i n e p r e p r o c e s s b e r r y s p o i l a g e . 

S e c o n d l y , c h e m i c a l t e s t s w h i c h h a v e p o t e n t i a l f o r t h e d e v e l o p m e n t o f a 
s i m p l e a n d i n e x p e n s i v e m e t h o d t o m e a s u r e p r e p r o c e s s b e r r y s p o i l a g e m a y 
i n c l u d e a c e t i c a c i d p r o d u c t i o n , d e c r e a s e i n t h e c o n c e n t r a t i o n f o g l u c o s e 
a n d / o r s u c r o s e a n d t h e i n c r e a s e i n t l t r a t a b l e a c i d i t y ( T a b l e 1 ) , 

A d d i t i o n a l l y , c h a n g e s i n b l u e b e r r y t e x t u r e w e r e n o t e d w i t h t o u g h e n i n g o f 
t h e s k i n o c c u r r i n g a t h i g h e r s t o r a g e t e m p e r a t u r e s b e i n g r e f l e c t e d i n t h e 
g r e a t e r f o r c e r e q u i r e d t o s h e a r t h e f r u i t ( T a b l e 1 ) , C o l o r c h a n g e s w e r e s e e n 
a s t h e c o n t e n t o f a c i d i n c r e a s e d i n t h e b e r r i e s a t h i g h e r s t o r a g e t e m p e r a t u r e s 
( i n c r e a s e s I n t h e c o l o r a - v a l u e s ) . 

S i m i l a r r e s u l t s h a v e b e e n o b t a i n e d w i t h t h e b l u e b e r r i e s h a r v e s t e d d u r i n g 
m i d - a n d l a t e - s e a s o n . 

Conclusions; B a s e d o n . t h e s e c o n d y e a r o f t h i s r e s e a r c h p r o j e c t t h e i n c r e a s e 
i n a c e t i c a c i d c o n t e n t c o u l d p r o v i d e a m e a n s t o e v a l u a t e p r e p r o c e s s b l u e b e r r y 
s p o i l a g e . We a r e p r e s e n t l y a n a l y z i n g s a m p l e s f o r e t h a n e ! p r o d u c t i o n w h i c h m a y 
l e a d t o t h e d e v e l o p m e n t o f a n a d d i t i o n a l m e t h o d t o e x a m i n e q u a l i t y l o s s . A s 
r a p i d m e t h o c i s f o r t h e e n u m e r a t i o n o f m i c r o o r g a n i s m s a r e i m p r o v e d , t h e y c o u l d 
b e c o m e p o t e n t i a l l y u s e f u l i n t h i s r e g a r d . A t r e f r i g e r a t i o n t e m p e r a t u r e , 
b e r r i e s c a n b e h e l d f o r u p t o n i n e d a y s w i t h m i n i m a l l o s s i n q u a l i t y . 

R e c o i n m e n d a t I o n s ; R e s e a r c h s h o u l d c o n t i n u e o n t h i s p r o j e c t w i t h p l a n s f o r 
h a v i n g a r a p i d m e t h o d f o r m e a s u r i n g b e r r y q u a l i t y w i t h i n t h e n e x t t w o y e a r s . 
A l s o , r e c o m m e n d a t i o n s c o n c e r n i n g h o l d i n g a n d s t o r a g e t e m p e r a t u r e s c a n b e m a d e 
n e x t y e a r . 

Future Work; D u r i n g t h e n e x t y e a r r e s e a r c h o n t h i s p r o j e c t w i l l c o n t i n u e i n 
t w o a r e a s , ( 1 ) r e p e a t i n g t h e s t o r a g e s t u d y u s i n g t e m p e r a t u r e s b e t w e e n 4-22°C, 
( 2 ) d e v e l o p m e n t o f a r a p i d e n z y m e l i n k e d m e t h o d t o m e a s u r e a c e t i c a c i d a n d / o r 
e t h a n o l p r o d u c t i o n w h i c h c o u l d b e u s e d t o d e t e r m i n e q u a l i t y l o s s . 



T a b l e 1 , T h e E f f e c t o f S t o r a g e T e m p e r a t u r e a n d T i m e o n t h e C h e m i c a l , 
M i c r o b i o l o g i c a l a n d P h y s i c a l P r o p e r t i e s o f L o w b u s h B l u e b e r r i e s , 

D a y 1 
S t o r a g e T e m p , (°C) 

A n a l y s e s 3 , 2 6 , 4 0 

$ S o l u b l e S o l I d s 10 ,3^ + 0 , 3 6 
3 . 7 X 10^ 

10 .8 + 0 . 1 2 10 .7 + 0 . 3 4 
7 . 1 X 10^ T o t a l A e r o b e s / g 

10 ,3^ + 0 , 3 6 
3 . 7 X 10^ 1 . 5 X 10^ 

10 .7 + 0 . 3 4 
7 . 1 X 10^ 

Y e a s t s / g 1 . 5 X 10^ 1 , 1 X 10^ 4 . 0 X 107 
M o l d s / g ^ 1 . 1 X l O " ^ 3 . 0 X l O " ^ 3 . 0 X 10^^ 
% T I t r a t a b l e A c i d i t y ^ 0 . 3 3 + 0 . 0 2 0 . 3 0 + 0 . 0 1 0 . 3 3 + 0 . 0 2 

p H 3 . 4 2 + 0 . 0 5 3 . 4 3 + 0 . 0 1 3 . 4 2 + 0 . 0 3 
% C r u s h e d B e r r i e s 2 . 7 + 0 . 9 1 . 2 + 0 . 2 2 . 6 + 0 . 8 
% M o i s t u r e 8 7 . 6 + 0 . 1 8 7 . 8 + 0 . 1 8 7 . 8 + 0 . 1 
T e x t u r e ( g f o r c e ) 1 9 7 , 5 + 4 . 3 2 0 3 . 3 + 5 . 2 1 9 4 . 2 + 7 . 6 
C o l o r 

L - v a l u e 1 5 . 3 9 + 1 . 0 2 2 0 . 2 3 + 0 . 4 2 1 5 . 1 7 + 0 . 2 8 
a - v a l u e 1 . 2 5 + 0 . 3 3 0 . 3 8 + 0 . 1 9 2 . 2 3 + 0 , 4 6 
b - v a l u e - 0 . 8 9 + 0 . 4 7 - 2 . 4 3 + 0 . 2 8 - 0 . 1 2 + 0 . 2 9 

F r u c t o s e ( m g / g ) 1 . 9 7 + 0 . 0 1 1 . 9 8 + 0 . 0 4 1 . 8 0 + 0 . 0 8 
G l u c o s e ( m g / g ) 1 . 7 7 + 0 . 0 1 1 . 7 7 + 0 . 0 1 1 . 7 0 + 0 , 0 6 
S u c r o s e ( m g / g ) 0 . 2 8 t 0 , 0 0 . 2 5 + 0 . 0 0 . 2 6 + 0 . 0 3 

D a y 3 

A n a l y s e s 

% S o l u b i e S o l I d s 
T o t a l A e r o b e s / g 
Y e a s t s / g 
M o l d s / g 
% T I t r a t a b l e A c i d i t y ^ 
p H 
% C r u s h e d B e r r i e s 
% M o i s t u r e 
T e x t u r e ( g f o r c e ) 
C o l o r 

L - v a l u e 
a - v a l u e 
b - v a l u e 

F r u c t o s e ( m g / g ) 
G l u c o s e ( m g / g ) 
S u c r o s e ( m g / g ) 

10 .4^ + 0 . 1 5 
4 . 2 X 107 
4 . 0 X 107 
3 . 0 X 1 0 ^ 
0 , 3 0 + 0 . 0 1 
3 , 4 7 + 0 . 0 1 
1 . 1 + 0 . 5 
8 7 . 7 + 0 . 1 
1 5 6 . 7 + 2 . 9 

1 5 . 7 9 + 0 . 9 7 
1 . 1 3 + 0 . 2 6 
- 1 . 0 8 + 0 . 3 5 
1 . 9 6 + 0 . 0 9 
1 . 7 7 + 0 . 0 7 
0 . 2 8 + 0 . 0 3 

S t o r a g e T e m p . (°C) 
2 6 4 0 

10.0 + 0 1 5 
1 . 5 X 107 
3 . 7 X 107 
1 . 2 X 10^ 
0 . 3 6 + 0.02 
3 . 4 1 + 0.02 
4 . 5 + 0 . 7 
8 8 . 1 t 0 . 1 
1 8 3 . 3 + 1 5 . 3 

1 0 . 3 + 0 . 1 0 
9 . 2 X 1 0 ^ 
3 . 2 X 1 0 ^ 
7 . 1 X 1 0 ^ 
0 . 3 2 + 0 . 0 3 
3 . 3 9 + 0 . 0 1 
2 . 2 + 0 . 7 
8 7 , 7 + 0 . 4 
2 2 8 . 3 + 2 9 . 2 

1 8 . 1 4 + 0 . 9 2 
0 . 9 9 + 0 . 4 9 
- 2 , 1 5 + 0 . 5 1 
1 . 9 3 + 0 . 1 8 
1 . 7 0 + 0 . 1 7 
0 . 1 7 + 0 . 1 5 

1 5 . 4 2 + 0 . 8 7 
1 . 3 6 + 0 . 6 8 
- 0 . 6 9 + 0 . 4 9 
1 . 8 8 + 0 . 0 4 
1 . 6 5 + 0 . 0 4 
0 . 1 9 + 0 . 0 1 



T a b l e 1 , C o n t ' d . 

D a v 6 

A n a l y s e s 
S t o r a a e T e m p . C O 

D a v 6 

A n a l y s e s 3 2 6 4 0 

% S o l u b l e S o l I d s 1 0 . 3 ^ + 0 , 6 8 , 9 + 0 , 4 9 , 1 + 0 , 1 0 
T o t a l A e r o b e s / g 3 , 8 X 1 0 ^ 4 , 3 X io; 1 , 0 X 1 0 ; 

Y e a s t s / g 2 , 3 X 1 0 ^ 2 , 2 X io; 4 , 3 X 1 0 ^ 
M o l d s / g ^ 3 , 0 X 1 0 ^ 3 , 0 X 1 0 ^ 4 , 9 X 1 0 ^ 
% T I t r a t a b l e A c i d i t y ^ 0 , 3 0 + 0 , 0 1 0 , 9 1 + 0 , 1 8 0 , 3 4 + 0 , 0 1 
pH 3 , 4 6 + 0 , 0 2 2 , 9 9 + 0 , 0 9 3 , 5 6 + 0 , 0 2 
% C r u s h e d B e r r i e s 1 , 0 + 0 , 1 1 0 , 6 + 2 , 4 3 . 0 + 1 , 2 

% M o i s t u r e 8 7 , 6 + 0 , 1 8 8 . 4 + 0 , 2 7 8 7 , 6 + 0 , 8 
T e x t u r e ( g f o r c e ) - 1 6 3 , 3 t 6 , 3 1 6 1 , 7 t 1 5 , 3 2 6 4 , 1 + 4 2 , 9 

C o l o r 
L - v a 1 u e 1 9 , 2 2 + 0 , 9 1 1 4 , 3 7 + 1 , 2 5 1 9 . 1 7 + 0 , 4 9 
a - v a l u e 0 , 2 8 + 0 , 0 6 4 , 2 3 + 1 , 0 8 1 , 2 7 + 0 , 3 1 
b - v a l u e - 2 , 3 1 + 0 , 3 1 - 0 , 4 9 + 0 , 7 4 - 1 , 3 8 + 0 . 0 8 

F r u c t o s e C m g / g ) 1 , 9 9 + 0 , 0 6 1 , 5 2 + 0 , 1 0 1 , 7 4 + 0 , 1 0 
G l u c o s e ( m g / g ) 1 , 8 1 + 0 , 0 7 1 . 4 3 + 0 , 3 0 1 , 4 7 + 0 , 0 8 

S u c r o s e ( m g / g ) 0 . 2 4 + 0 , 0 5 0 . 0 6 + 0 . 1 1 0 , 1 6 + 0 , 0 6 

D a y ? 
S t o r a g e T^mp* (°C) 

A n a l y s e s 3 

% S o l u b l e S o l i d s 9 , 6 ^ + 0 . 5 
T o t a l A e r o b e s / g 1 , 2 X 10̂  
Y e a s t s / g 5 , 4 X 107 
M o l d s / g 2 , 6 X 10̂  
$ T I t r a t a b l e A c i d i t y ^ 0 , 2 7 + 0,01 
pH 3 , 5 2 + 0 . 0 4 
% C r u s h e d B e r r i e s 2 . 0 + 0 , 2 
% M o i s t u r e 8 7 , 7 + 0 , 2 
T e x t u r e ( g f o r c e ) 1 9 0 . 8 + 1-5,9 
C o l o r 

L - v a ! u e 1 8 , 8 7 + 0 , 9 3 
a - v a l u e 0 , 2 0 + 0 . 2 3 
b - v a l u e - 2 , 0 5 + 0 , 0 6 

F r u c t o s e ( m g / g ) 1 , 8 1 + 0 , 0 5 
G l u c o s e ( m g / g ) . 1 , 5 9 + 0 , 0 7 
S u c r o s e ( m g / g ) 0 , 0 

E a c h v a l u e r e p r e s e n t s t h e m e a n o f t h r e e d e t e r m i n a t i o n s . 
R e p o r t e d a s c i t r i c a c i d . 



REPORT 

dateJune, 1990 to January, 1991 

Investigators: Rodney J. Bushw.ay, Professor of Food Science 
Alfred A. Bushway, Professor of Food Science 
Jasotha Kugabalasoorlar, Graduate Student in Food science

titleThe Effect of Postharvest Hand Ing on the Dietary Fiber and .El lagic 
Acid Content of Lowbush Blueberrles 

Methods: Samples of the blueberries to be used in the CSRS study for the 
development of a rapid method to determine.blueberry qual tty were used to 
generate base! ine data on the concentrations of dietary fiber soluble and 
insoluble and pectin) and el laglc acid in blueberries under field handl Ing 
conditions. Samples were analyzed through the harvest season to determine the 
effect of maturity on these chemical compounds. Samples were also analyzed 
after processing, IQF freezlng and every two months through 10 months of 
frozen storage (-25°.C). 

At each sampling period, samples were analyzed (Jn trip icate) for total 
dietary fiber, soluble and insoluble dietary fiber and the percent of soluble 
fiber as pectln. AOAC (1984) methods were used for fiber analysis while the 
methods developed by Simpson et al. (1984) and our laboratory were used for 
pectin extraction and quantltation. The el lagic acid concentration were 
determined in triplicate by the high performance iquid chromatographic 
method of Mass (personal communication) with modlf lcatio.ns. 

Results: Samples for fiber andel lagic acid analysts have been freeze-dried 
and the iterature methods modified for the examination of blueberries. These 
analyses are currently being performed and should be completed in June. 

The results of the fiber analysis of blueberries at differentstages of 
maturlty and wlth different clones has been completed table 1). Uronic acids 
and soluble fiber increased significantly (p <0.10) from week one to week 
three. Insoluble and total fiber decreased over the three week period. 
Uronic acids and soluble fiber showed a decline in the green-red and red-blue 
stage of development with an increase during the blue stage. Insoluble and 
total fiber decl Jned significantly (p <0.10) throughout the last two stages 
of development. Differences tn fiber content were noted between clones. 

Cone us The resu ts of the ana ys ts for fiber can be re ated to textura 
changes as the blueberries mature. As the content of soluble and total fiber 
decreases, the fruit wi 11 soften. Although blueberries are not extremely high 
in dietary f tber, they could provtde enough fiber to be used as a marketing 
toot. A dried or semi-dried product would be moderately high in dietary 
f lber. 

RecanmendaTlons: Recommendations with regards to the use of the dietary fiber 
and el lagJc acid content of blueberries In marketing must await the completion 
of this research project. 



Future Jfprg: Th is p ro jec t w i l l continue for a second year in order 
generate s t a t i s t i c a l l y s i g n i f i c a n t data. m oraer 



Table 1. The effectof Maturatlon on the Fiber Content of Blueberries 
REGW Mean Values for Fiber (dry weight) 

g/100g 
Week uronic Acid Soluble Insoluble 

3.68·* 3.58* 47.76 

2 8.19* 6.oa* 34.94 

3 9.14* 8.81 33.84 

g/100g 
TRI uronic Acid Soluble Insoluble 

A 6.98 6.42 39.54 

B 6.01 5.69 40.42 

c· 6.92 6.92 37.43* 

D 8. 12 6.26 35.48* 

g/100g 
Clone uronic Acid Soluble Insoluble 

5.88 6.19 35.61 

2 6.96 5.63 40.23 

3 8.17 7.08 38.68 

*Significant at p 10 
1 Ryan-Einot-Gabrlel-Welsch multiple range test 
A = green 
B = green-red 
c = red-blue 
D = blue

Total 

51 3.5 

41.02 

42.64 

Total 

45.96 

46. 12 

44.35

41. 74 * 

Total 

41.80 

45.86 

45 76 



BLUEBERRY RESEARCH ADVISORY COMMITTEE 
RESEARCH REPORT 

Date; J u n e , 1 9 9 0 t o J a n u a r y , 1 9 9 1 

I nves t i ga to r s ; R o d n e y J . B u s h w a y , P r o f e s s o r o f F o o d S c i e n c e 
A l f r e d A, B u s h w a y , P r o f e s s o r o f F o o d S c i e n c e 
J a s o t h a K u g a b a l a s o o r i a r . G r a d u a t e S t u d e n t i n F o o d S c i e n c e 

T i t l e ; D e t e r m i n a t i o n o f P e s t i c i d e R e s i d u e L e v e l s i n F r e s h l y H a r v e s t e d a n d 
P r o c e s s e d L o w b u s h B l u e b e r r i e s 

Methods; B l u e b e r r y s a m p l e s w e r e o b t a i n e d f r o m E d M c L a u g h l i n w h o g a t h e r e d 
s a m p l e s d u r i n g h a r v e s t a n d a f t e r p r o c e s s i n g f r o m a p r o c e s s o r ( 5 p o u n d 
s a m p l e s ) . F r o z e n s a m p l e s w e r e t r a n s p o r t e d t o O r o n o i n c o o l e r s c o n t a i n i n g I c e , 
T h e t o t a l n u m b e r o f s a m p l e s t h a t w e r e a n a l y z e d w a s 3 2 , 

S a m p l e s w e r e a n a l y z e d f o r t h r e e p e s t i c i d e s - g u t h i o n , p h o s m e t a n d 
b e n o m y l . E a c h o f t h e 5 p o u n d s a m p l e s w e r e m a c e r a t e d t o m a k e a h o m o g e n o u s 
s a m p l e i n w h i c h a n a l i q u o t w a s r e m o v e d f o r p e s t i c i d e a n a l y s i s u s i n g F D A 
p r o c e d u r e s a n d m e t h o d s d e v e l o p e d i n o u r l a b o r a t o r y . 

Resu l t s ; M e t h o d s f o r t h e a n a l y s i s o f g u t h i o n , p h o s m e t a n d b e n o m y l h a v e b e e n 
d e v e l o p e d a n d s a m p l e s a r e p r e s e n t l y b e i n g e x t r a c t e d a n d a n a l y z e d . 

N o g o o d m e t h o d s e x i s t f o r t h e a n a l y s i s o f f u n g i n e x . T h u s , s a m p l e s w i l l 
n o t b e a n a l y z e d f o r t h i s p e s t i c i d e u n t i l a n a c c e p t a b l e m e t h o d c a n b e 
d e v e l o p e d . 

Conclusions; C o n c l u s i o n s c a n n o t b e m a d e u n t i l a l l a n a l y s e s a r e c o m p l e t e d . 

Recommendations; W i t h c o n t i n u a t i o n o f t h i s p r o j e c t o v e r a f i v e y e a r p e r i o d , 
t h e b l u e b e r r y i n d u s t r y w i l l h a v e b a s e ! i n e d a t a o n l e v e l s o f c o m m o n l y u s e d 
p e s t i c i d e s . T h i s d a t a c o u l d b e u s e d t o a l l e v i a t e a n y c o n s u m e r c o n c e r n s 
r e g a r d i n g f o o d s a f e t y i s s u e s w i t h l o w b u s h b l u e b e r r i e s . 

Future Work; T h i s p r o j e c t s h o u l d b e c o n t i n u e d f o r t h e n e x t f o u r y e a r s a t t h e 
s a m e o r a n i n c r e a s e d l e v e l o f s a m p l i n g . 

Poten t ia l New Areas of Study f o r 1991; N o n e w a r e a s f o r r e s e a r c h a r e p r o p o s e d 
f o r t h e 1 9 9 1 - 9 2 f u n d i n g p e r i o d , b u t a t s o m e p o i n t I n t h e n e a r f u t u r e r e s e a r c h 
p r o j e c t s i n t h e f o l l o w i n g a r e a s s h o u l d b e c o n s i d e r e d ; ( 1 ) E f f e c t o f 
m e c h a n i c a l h a r v e s t i n g o n q u a l i t y c h a n g e s i n b l u e b e r r i e s , ( 2 ) C h a n g e s i n 
n u t r i t i o n a l ' q u a l i t y d u r i n g s t o r a g e , a n d ( 3 ) C o n t r o l o f c o l o r c h a n g e s i n 
b l u e b e r r y p u r e e . 



DATE: 

BLUEBERRY 
RESEARCH .FOR 

January, 1991 

PRINCIPAL INVESTIGATOR: David.H. Lambert 

TITLE: Evaluation of Defoliating Diseases 

METHODS: Sets of 4 m X 10 m replicated plots were established on 
a bearing field (the Cotton piece south of Schoodic Lake) with a 
history of brown spot disease, and on a nonbearing field (Tracy 
field, Cherryfield) with a history of powdery mildew. Disease was 
suppressed on treated plots with sprays of the fungicides captan 
and benomyl every two weeks from budbreak until August. At the 
brown spot trial, data collected included percent leafspot severity 
at harvest, fruit yield per plot and average berry weights. 

RESULTS/CONCLUSIONS: At the brown spot plot, 1 eafspot severity 
(percent of leaf surface affected) at harvest was 9.8% for 
nontreated plots and 1.7% for treated plots. While leafspot was 
more severe at this site than at most other fields, it was not as 
sevefe as in certain previous years. Frui2t yields averaged 91 
kg/m in the nontreated plots and 1.09 kg/m in the treated plots. 
This difference (+19%) was not statistically significant (P < 5%). 
A portion of this increased yield appeared to come from a reduction 
in mummy berry disease, which was severe at the edge of certain 
plots. Berry weights averaged 31.0 g/100 in the nontreated plots
and 32.8 g/100 in the treated plots. The difference (6%) was not 
statistically significant. Leaf retention in the treated plots was 
striking. At the time when leaves had turnedred, most were still 
attached in the sprayed plots, while few remained in the control 
plots. This may have been an effect of disease reduction and/or 
benomyl treatment. Initial comparisons of the pathogen isolated 
from 1 owbush 1 eaves indicate, that it is the same as the organism 
(Septoria albopunctata) which causes a leafspot disease on highbush 
leaves. In cu1ture, Benlate and Captan, but .not funginex
prevented growth of the pathogens at low fungicide concentrations. 

RECOMMENDATIONS: At this point, the value of fungicide treatment 
for brown spot controlalone is questionable. The disease appears 
to be more severe under stress conditions (drought, low nitrogen
fertility). To the extent that disease control is practical, extra 
nitrogen fertilization and/or selection or addition of an 
appropriate fungicide might be of value. The time at which 
infection occurs and the environmental conditions required for 
infection are not known; making fungicide timing recommendations 
difficult. 

PROJECTED RESEARCH: The effects of fungicides, brown spot and 
mildew on bud survival and development will be determined in April. 
Infection studies are projected. 



date

COMMITTEE 
RESEARCH REPORT 1990 

January, 1991 

principal...... .. .. investigator Davi d H Lamber t 

.. title.. vacuum ta ti on. for Disease Control 

methodsThree sets of mummy berry sclerotia in their spring 
condition (black, free of fruit tissue) were placed in a line in 
the path of the vacumn sterilizer. Debris produced during 
mowing, vacumning and crushing was collected. Sclerotia 
remaining on the ground after mowing were counted and sclerotia 
fragments present in the debris were collected. The 
germinability of these fragments is being determined 

. results. conclusions. In each of the three trials, all but 2-4 of 
the sclerotia were picked up by the vacumn. Mechanical damage by 
the mower blades appeared to contribute to mummy berry 
destruction. After a period of operation, cut stems tended to 
collect and to clog the vacumn intake. This problem is being 
addressed. The ability, if any, of sclerotia fragments to 
germinate will be reported later. A hyperparasitic fungus was 
isolated from developing Mummy berries which had been collected 
from plants just prior to harvest. This fungus (apparently 

... .. .. .. is a very aggressive invader of sc l er ot i a 
Its use as a biological control agent might be limited by its 
reported ability to infect fruit and to produce a potent toxin. 

recommendations.. .. The ability of the vacumn to pick up and crush 
or crack sclerotia is encouraging. Development of the machine 
should proceed. 

projected...... research.. .. .. Ev a l u at i on s of t he v a cum n s a n i t z w i 11 
continue. The effectiveness of the machine in mummy berry 
control will be determined under field conditions in conjuction 
with insect control trials. 



B L U E B E R R Y A D V I S O R Y O M I I T E E 
R E S E A R C H REH3Rr 

D A T E ; J a n - u a r y 1 9 9 1 

I N V E S T I G A T O R S : D a v i d E , Y a z b o r o u ^ , A s s c x s i a t e S c i e n t i s t 
D e l i n o n t C, E m e r s o n , F a r m M a n a g e r • 
R i c h a r d J . R o w e , R r o f e s s o r o f A g r i c u l t u r a l E n g i n e e r i n g 

T I T L E : E v a l u a t i o n send m o d i f i c a t i o n o f c o m m e r c i a l h e r b i c i d e a p p l i c a t o r s . 

M E T H O D S : R e v i e w o f a v a i l a b l e l i t e r a t u r e a n d a s u r v e y o f m a n u f a c t u r e s 
p r o d u c i n g s e l e c t i v e h e r b i c i d e a p p l i c a t o r s d e t e r m i n e d t h a t t h e W i c k M a s t e r 
p r e s s u r i z e d n o - d r i p r o p e w i c k a p p l i c a t o r h a d t h e m o s t p r o m i s e . T h e 
a p p l i c a t o r h a s b e e n m o d i f i e d f o r u s e i n l o w b u s h b l u e b e r r y f i e l d s b y 
c u t t i n g t h e u n i t t o a t h r e e f o o t l e n g t h a n d m o u n t i n g i t i n a t a n d e m v h e e l 
c a r r i e r . T h i s c o n f i g u r a t i o n w i l l a l l o w a p p l i c a t i o n o f n o n - s e l e c t i v e 
h e r b i c i d e s t o w e e d s t a l l e r t h a n l o v b u s h b l u e b e r r i e s a n d w i l l p r o v i d e m o r e 
e f f i c i e n t w e e d c o n t r o l w i t h l e s s i n j u r y t o b l u e b e r r y p l a n t s . 

S i n c e e l e c t r o n i c m o i s t u r e s e n s o r s f o r i t a i n t a i n i n g h e r b i c i d e s o l u t i o n 
o n t h e a p p l i c a t o r a r e n o t c o m m e r c i a l l y a v a i l a b l e , a s e n s o r w i l l b e m a d e i n 
A g r i c u l t u r a l E n g i n e e r i n g a n d a n e x i s t i n g w i p e r w i l l b e m o d i f i e d t o i n c l u d e 
t h e s e n s o r . B o t h u n i t s w o u l d b e e v a l u a t e d a s t o h o w w e l l w e e d f o l i a g e i s 
c o v e r e d a n d h o w m u c h d r i p a n d i n j u r y c a n b e e x p e c t e d . M o d i f i c a t i o n s o n 
m o u n t i n g a n d d e l i v e r y s y s t e m s w i l l b e m a d e t o e n h a n c e t h e i r e f f e c t i v e n e s s 
i n l o w b u s h b l u e b e r r y f i e l d s . 

R E S U L T S : F i e l d t r i a l s t o e v a l u a t e p r e s s u r e d r o p e w i c k a n d e l e c t r o n i c 
m o i s t u r e s e n s o r s w i l l b e s c h e d u l e d d u r i n g t h e s u m m e r o f 1 9 9 1 . R e s u l t s 
w i l l b e a v a i l a b l e i n 1 9 9 1 a n d 1 9 9 2 . 

C O N C L U S I O N : T h i s p r o j e c t w i l l p r o v i d e i n f o r m a t i o n o n t h e e f f e c t i v e n e s s o f 
t h e s e u n i t s t o a p p l y n o n s e l e c t i v e h e r b i c i d e s s u c h a s g l y p h o s a t e t o c o n t r o l 
w o o d y a n d h e r b a c e o u s w e e d s t a l l e r t h a n t h e l o i / b u s h b l u e b e r r y . T h e s e u n i t s 
w i l l a l l o w f o r m o r e e f f i c i e n t w e e d c o n t r o l , l e s s i n j u r y t o b l u e b e r r i e s t o 
p r o d u c e f i e l d s w i t h l e s s w e e d s • v d a i c h w i l l p r o v i d e h i g h e r y i e l d s a n d b e 
e a s i e r t o m e c h a n i c a l l y h a r v e s t . 

R E C O M M E N D A T I O N S : C o n t i n u e e v a l u a t i o n a n d r e f i n e m e n t o f b o t h w i p e r s y s t e m s . 
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DATE: January 1991 

investigators David E. Yarborough, Associate Scientist 
Gilles H. Lemieux, University of Quebec at Chicoutimi uqc
Rene Verrault, UQC 

title: evaluationof the suitability of remote sensing to evaluate plant 
cover in lowbush blueberry fields. 

methods A preliminary test to determinetbe spectral signature of the 
blueberry plant from multiband videography was discussed with scientists 
for the University of Quebec at Chicoutimi. These reflectance 
characteristics are necessary before specific protocol maybe developed 
for data acquisition and analysis. Flights will be scheduled over the 
blueberry fields in Deblois in 1991 to provide data imageryto rapidly 
classifyand evaluate plant populations in lowbush blueberry fields. 
WBA.NA and the University of Quebec are also contributing equivalent 
amounts to this project. This will be compared to cover data taken from 
ground plots. 

conclusion computer evaluation of images is expected to provide 
quantitative cover data and allow for accurate assessment of field cover 
and weed populations. Results are expected in 1991. 

RECOMMENDATIONS: Continue with project to obtain field cover data. 

. 



B U I E B E E ^ R Y A D V I S O R Y C C M M I T I ' K K 
R E S E A R C H R E P O R T 

D A T E : J a n u a r y 1 9 9 1 

I N V E S T I G A T O R : D a v i d E . Y a r b o r o u ^ , A s s o c i a t e S c i e n t i s t 

T T T L E : E v a l u a t i o n o f S e t h o x y d i j n ( P O A S T ) i n l o ^ u s h b l u e b e r r y f i e l d s . 

M E T H O D S : P o a s t w a s s p r a y e d b r o a d c a s t o n b u n c h g r a s s i n 1 9 8 9 a s i n d i c a t e d i n 
t h e 1 9 9 0 a d v i s o r y c o i n m i t t e e r e p o r t o n t h e e v a l u a t i o n o f P o a s t i n l o ^ u s h 
b l u e b e r r y f i e l d s . S t e m s a i t p l e s w e r e c u t f r o m a 0 . 5 i t i ^ s u b p l o t i n e a c h 
o f t h e p l o t s i n t h e f a l l o f 1 9 8 9 . S t e m d e n s i t y , t o t a l l e n g t h a n d t o t a l 
f r u i t b u d s w e r e d e t e r m i n e d , P o a s t w a s s p r a y e d b r o a d c a s t o n h a l f o f t h e 
p l o t s o n 6 - 2 5 a n d 7 - 1 7 - 1 9 9 0 . C o v e r a n d h e i g h t w e r e e v a l u a t e d o n e a c h 
d a t e , P h y t o t o x i c i t y ( 0 = n o e f f e c t a n d 1 0 = c o i r p l e t e k i l l ) w a s 
d e t e r m i n e d , a n d p l o t s w e r e h a n d - h a r v e s t e d o n 8 - 3 1 - 9 0 , 

R E S U L T S : T h e a p p l i c a t i o n o f P o a s t i n t h e c r o p y e a r s u p p r e s s e d b o t h 
b u n c h g r a s s c o v e r a n d h e i g h t a s c o i r p a r e d t o t h e u n t r e a t e d a r e a s a n d t o t h e 
a r e a s t h a t w e r e t r e a t e d w i t h P o a s t i n 1 9 8 9 . P e r c e n t c o v e r o f b u n c h g r a s s 
w a s l e s s t h a n t h e u n t r e a t e d f o r p l a n t s t r e a t e d i n 1 9 8 9 b u t h e i g h t w a s 
a l m o s t t h e s a m e . S i g n i f i c a n t p h y t o t o x i c i t y t o t h e b u n c h g r a s s w a s e v i d e n t 
o n t h e b u n c h g r a s s t r e a t e d i n 1 9 9 0 , s y r r p t o m s i n c l u d e d s e v e r e s t u n t i n g a n d a 
r e d d i s h c o l o r a t i o n . T h e 1 9 8 9 P o a s t t r e a t m e n t r e s u l t e d i n m o r e b l u e b e r r y 
s t e m s , b u t t h e i n c r e a s e i n l e n g t h a n d b u d s w e r e n o t s i g n i f i c a n t , p o s s i b l y 
b e c a u s e o f t h e l a r g e v a r i a t i o n i n p l a n t s t a n d , P o a s t t r e a t m e n t r e s u l t e d 
i n g r e a t e r b l u e b e r r y y i e l d o v e r t h e u n t r e a t e d c o n t r o l b u t t h e r e w a s n o 
d i f f e r e n c e i n y i e l d p r o d u c e d " b y t h e a d d i t i o n a l t r e a t m e n t s i n t h e y i e l d 
y e a r o r b y t h e h i g h e r t r e a t m e n t r a t e , 

C O N C L U S I O N : P o a s t s u p p r e s s e d g r a s s g r o w t h , t h e r e b y r e d u c i n g c o m p e t i t i o n 
a n d a l l o w i n g f o r e n h a n c e d b l u e b e r r y g r o w t h a n d y i e l d . T h e h i g h e r r a t e o f 
P o a s t a n d t h e a d d i t i o n a l t r e a t m e n t c o n t i n u e d t o s u p p r e s s t h e b u n c h g r a s s 
b u t d i d n o t r e s u l t i n g r e a t e r y i e l d s o v e r t h e s i n g l e l o w e r r a t e t r e a t m e n t . 

R E C C M M E N D A T I O N S : A l t h o u g h a d d i t i o n a l P o a s t t r e a t m e n t s d i d n o t r e s u l t i n 
e n h a n c e d y i e l d i t m a y b e i o r p o r t a n t t o c o n t i n u e t h e s u p p r e s s i o n o f t h e 
g r a s s i n o r d e r t o r e d u c e i t s c o v e r i n t h e f i e l d . 

J 
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60 

20 

Effect of Poast on Bunchgrass 
Percent cover 

6-25 

50 

40 

30 

10 

89-0 

89/90-0 

7-17 8-31 
Poast in pt/a 

89-1.5+1.5 89-2.5+1.5 

89/90-1.5+1.5 89/90-2.5+1.5 

Effect of Poast on Bunchgrass 
Grass height in cm 

6-25 

89/90-0 

7-17 
Poast in pt/a 

89-1.5+1.5 

89/90-1.5+1.5 

8-31 

89-2.5+1.5 

89/90-2.5+1.5 



P o a s t b u n c h g r a s s e v a l u a t i o n - B r o a d c a s t , 1 9 9 0 

P o a s t 6 - 2 5 7 - 1 7 8 - 3 1 
w/CXX: C o v e r H t C o v e r H t C o v e r H t H i y t o Y i e l d 
P t / A ( % ) ( C m ) ( % ) ( C m ) ( % ) ( C m ) ( 0 - 1 0 ) ( K g / h a ) 

T r e a t e d - 1 9 8 9 o n l y 

0 7 6 1 8 7 6 2 1 7 6 5 3 0 8 3 8 

1 . 5 + 1 . 5 3 8 1 9 5 6 1 7 5 0 4 4 1 1 6 1 4 

2 . B F 1 , 5 3 8 1 8 6 8 1 8 5 6 4 2 0 1 6 5 8 

S i g . N S N S N S N S * * * N S 

T r e a t e d - 1 9 8 9 + 1 9 9 0 

0 7 6 2 1 6 8 3 1 7 3 4 7 0 7 7 4 

1 . 5 + 1 . 5 3 8 1 5 3 3 1 6 3 2 1 9 7 1 6 7 4 

2 . 5 + 1 . 5 3 8 1 6 3 8 1 6 3 8 1 8 7 1 1 7 4 

S i g . * * * * * * * N S 

P o a s t w a s s p i r a y e i b r o a d c a s t a t 2 0 g p a , 3 0 p s i w i t h 8 0 0 1 5 t j e t t i p s , 2 0 " 
a b o v e p l a n t s o n h a l f o f t h e p l o t s o n 6 - 2 5 a n d 7 - 1 7 - 1 9 9 0 . I h y t o = 
p h y t o t o x i c i t y t o g r a s s w h e r e 0 = n o e f f e c t a n d 1 0 = c o m p l e t e c o n t r o l . 
N S = n o n s i g n i f i c a n t , ** = h i g h l y s i g n i f i c a n t . N o p h y t o t o x i c i t y t o 
b l u e b e r r i e s n o t e d . 



E f f e c t o f P o a s t o n B l u e b e r r y S t a n d 
Total per subplot 

120 

100 
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DATE: January 1991 

BIIJEBERRY 

investigator Da.vid E. Yarborough, associateScientist 
John M.. Smagula, Professor of Horticulture 

title Seedling Pruning Study 

methods As indicated in 1988 Blueberry Advisory committeeResearch 
Report. 

RESULTS: Plant cover increased steadily up to 1988 and then declined 
slightly. thecross 4161 x Augusta spread more rapidly than Augusta x 
4161. Plants spread was greater if pruning was delayed. 

CONCLUSION: In this study the seedling source was the most important 
factor influencing plant spread. Final pruning was made in the fall of 
1990. Evaluation of spread and yield will need to be made before a final 
conclusion can be reached .. 

RECOMMENDATIONS: Final evaluation of spread will be made in 1991 and 
yields taken in 1992 .. 
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DATE: January 1991 

investigator David E. Yarborough, Associate Scientist 

TITLE: Evaluation of norflurazon (SOLICAM) with or without hexazinone 
(VELPAR) for bunchgrass control. 

methods As indicated in 1989 project proposal outline 7. 

RESULTS: Velpar application did not effect blueberry stand but an increase 
in the rate of solicam produced an decrease in blueberry stem length. 
Velpar application resulted in a decrease in bunchgrass cover and an 
increase inblueberryyield over the untreated areas. An increase in
solicam rate increased phytotoxicity on the bunchgrass which appeared as 
white foliage. However, grass cover increased and blueberry yield 
decreased with solicam application. Phytotoxicity and blueberry yield 
increased with a second application of solicam. 

conclusion Hexazinone suppressed bunchgrass and resulted in yield 
increases, but solicam produceda reduction in yields as the rate was 
increased. Grass suppression was not obtained. with the solicam 
treatments

RECOMMENDATIONS: Although solicam is registered for use in blueberries it 
does not provide adequate suppression of bunchgrass and may reduce yields. 
It should not be recommended for use in lowbush blueberry fields. 



E f f e c t o f S O I I C A M a n d V E L P A R o n b l u e b e r r y B u c k s p o r t , 1 9 8 9 

B l u e b e r r y . 
H e r b i c i d e R a t e S t e m s L e n g t h B u d s 

l b / a ( c m ) 

V e l p a r 

S i g n i f i c a n c e 

S o l i c a m 

S i g n i f i c a n c e 

0 3 9 2 8 4 5 1 
2 4 8 3 1 8 6 5 

N S N S N S 

0 4 3 3 3 5 . 7 1 
3 4 9 3 8 3 7 6 
6 5 0 2 7 5 6 6 
9 3 2 2 1 6 6 6 

N S L * * N S 

I i = l i n e a r t r e n d , ** = S i g a t 1 % , N S = n o n - s i g n i f i c a n t 
G r a s s p h y t o t o x i c i t y 0 = n o e f f e c t 1 0 = c o i t p l e t e c o n t r o l 

C M 1 4 . 5 % b y l o s s o n i g n i t i o n , p H = 4 . 8 
T r e a t e d : w i t h v e l p a r 5 / 5 / 8 9 , w i t h s o l i c a m 5 / 1 0 / 8 9 a n d 1 0 / 2 6 / 8 9 

M a i n e f f e c t s o f S O L I C A M a n d V E L P A R o n b u n c h g r a s s a n d b l u e b e r r y 
B u c k s p o r h , 1 9 9 0 

H e r b i c i d e R a t e 
l b / a 

B u n c h c f r a s s 
P h y t o t o x i c i t y C o v e r H e i g h t 

( 0 - 1 0 ) ( % ) ( c m ) 

B l u e b e r r y 
Y i e l d 

( I t / a ) 

V e l p a r 0 1 , 7 5 1 2 7 8 8 6 
2 1 . 6 3 8 2 8 1 1 8 9 

S i g n i f i c a n c e N S ** N S 

S o l i c a m 0 1 . 0 4 3 2 9 
s 

1 1 3 3 ' 
3 1 . 1 3 5 2 6 1 3 7 4 ^ 
6 1 . 4 4 9 2 5 / 8 7 5 
9 3 , 1 5 1 2 8 ; 7 6 8 

S i g n i f i c a n c e L * * L * Q** / L * * 

S o l i c a m O n c e 1 , 3 4 3 2 8 . / 8 6 6 — 
( F r e q u e n c y ) T w i c e 2 . 0 4 6 2 7 ^ 1 2 0 8 -

S i g n i f i c a n c e ** N S * ** 

v ^ 

L = l i n e a r t r e n d , ** = S i g a t 1 % , N S - n o n - s i g n i f i c a n t 
G r a s s p h y t o t o x i c i t y 0 = n o e f f e c t 1 0 = c o m p l e t e c o n t r o l 
E v a l u a t e d : 7 / 2 6 / 9 0 h a r v e s t e d 7 / 3 1 / 9 0 . 



BIIIEBERRY ADVISORY OCmLTi'KK 
RESEARCH REPORT 

DATE; January 1991 

INVESTIGATOR: David E, Yarborough, Associate S c i e n t i s t 

TTTTE: S e l e c t i v e wiper and mechanical control of dogbane and 
bracken fern . 

METHODS: As indicated i n 1989 pro jec t proposal out l ine 8. Pre
treatment counts taken i n 1989, post-treatment counts i n 1990, 

RESULTS: The following f igures ccmpare the 1989 pretreatment dogbane 
and bracken fern stems to the 1990 post-treatment numbers. The 
dcgbane from the untreated area showed l i t t l e change vhereas the cut 
stems were reduced by 50% (from 24 to 12 m^), The stems wiped with 
a 10% glyphosate so lu t ion from a super-sponge wiper mounted on a 
tandem vheel c a r r i e r reduced dogbane by 5 fo ld (frcm 8 to 1.5 m^). 
Ihe brackert fern stand declined by 50% on both the untreated and cut 
p lo t s . The p lants from the wiper area showed a 10 fo ld decl ine (from 
1.9 to 0,2 mr). Observations a t the time of wiper appl icat ion 
indicate tha t the wiper produced negligeable i n j u r y t o the blueberry 
stems. Use of the hand-held mechanical mower resul ted i n some i n j u r y 
to the blueberry stems. 

CDNCIUSION: Wiper appl icat ions produced the best r e s u l t s f o r control 
of dogbane and bracken fern. Mowing did provide for suppression of 
dogbane but was not d i f f e r en t from the untreated area for the bracken 
fern. These r e s u l t s are contrary to r a s u l t s of suppression of 
bracken fern produced by mowing i n 1988-1989. 

REOCMMElSfDATlONS: Continue to evaluate wipers and coirpare t o mowing i n 
other f i e l d experiments. 
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Dogbane at Blueberry Hill Farm 
stems per square meter 

1989 • 1990 
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DATE: January 1991 

INVFSTIGATOR: david E. Yarborough, Associate Scientist 

TITLE: Evaluation of Norflurazon (SOLICAM) in fall vs spring for 
oatgrass control. 

methods As indicated in 1990 project proposal 9, except that no 
blueberry stems were cut and no yields are planned to be harvested. 

RESULTS: No suppression of oatgrass was obtained with increasingrates
of norflurazon up to 9 lb/a. Grass cover and height was less for the 
fall vs the spring treatment. 

conclusion Norflurazon was not effective in suppressing oatgrass in 
lowbush blueberries. 

RECOMMENDATIONS: current experiment in Deblios should be terminated
Although norflurazon is registered for use on blueberries it should 
not be recommended for oatgrass control in lowbush blueberry fields. 
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B I U E B E R R Y A D V I S O R Y C X M H T E E 

R E S E A R C H R E P O R T 

D A T E ; J a n u a r y 1991 

I N V E S T I G A T O R ; D a v i d ' E . Y a r b o r o u < ^ , A s s c x c i a t e S c i e n t i s t 

T I T L E ; E v a l u a t i o n o f s u l f o n y l u r e a h e r b i c i d e s f o r b u n c h b e r r y c o n t r o l , 

M E T H O D S ; A s i n d i c a t e d i n 1988 p r o j e c t p r o p o s a l o u t l i n e 10. 

R E S U L T S ; P r e e m e r g e n c e a p p l i c a t i o n s - C h l o r o s u l f u r o n h a d n o e f f e c t o n 
b l u e b e r r y s t a n d o r r e d u c e d b u n c h b e r r y c o u n t . S u l f m e t u r o n m e t h y l r e d u c e d 
b l u e b e r r y s t a n d , l e n g t h a n d b u d s a n d b u n c h b e r r y c o u n t , C h l o r i m u r o n h a d n o 
e f f e c t o n b l u e b e r r y o r b u n c h b e r r y . T i p - d i e b c k a p p l i c a t i o n s - C h l o r o 
s u l f u r o n h a d r e d u c e d b l u e b e r r y b u d s . N o n e o f t h e h e r b i c i d e s r e d u c e d 
b u n c h b e r r y . F a l l a p p l i c a t i o n - A l l t h r e e h e r b i c i d e s r e d u c e d b u n c h b e r r y , 
C h l o r i m u r o n r e d u c e d b l u e b e r r y s t a n d b u t s t i m u l a t e d b l u e b e r r y b u d s , a n d 
c h l o r o s u l f u r o n r e d u c e d b l u e b e r r y s t a n d a n d y i e l d . 

C O N C L U S I O N : R e s u l t s a r e s i m i l a r t o t h o s e r e p o r t e d l a s t y e a r , t h e r e i s n o 
c l e a r r e d u c t i o n i n b u n c h b e r r y w i t h o u t i n j u r y t o b l u e b e r r y . T h e l a c k o f 
b u n c h b e r r y i n t h e f i e l d h a m p e r e d t h e e v a l u a t i o n . 

R E C C M M E N D A T I O N S : C o n t i n u e t e s t i n g o t h e r s u l f o n y l u r e a c o n p o u n d s t o 
d e t e r m i i n e t h e b e s t m a t e r i a l , t i m i n g a n d r a t e o f a p p l i c a t i o n . 
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E f f e c t of su l fony l urea herbicides on blueberry and bunchberry, Jonesboro 
1990. 

Herbicide Rate 
gityha 

Blueberry Bunchberry Blueberry Herbicide Rate 
gityha 

Carryover 
(O.Om̂ ) 

count 1990 Length Buds Y i e l d 
(cm) (O.lm )̂ kg/ha 

ERH.'hMKRGKlSrCE 

Chloriomiron 0 63 3 603 134 2342 
50 52 1 580 127 2124 
100 50 3 514 127 1961 
200 62 1 419 107 1830 

Signi f icance NS' NS . NS NS 

Chlorosulfuron 0 68 3 412 127 2386 
50 51 3 385 201 2386 
100 34 2 256 174 1536 
200 35 0 142 55 1448 

Signi f icance L** L** L** Q** NS 

Sulfineturon 0 41 9 460 151 1701 
methyl 50 41 4 407 184 1890 

100 40 8 324 192 1592 
200 52 6 338 208 2146 

Signi f icance NS NS NS NS NS 

T I P - D I K K A C K 

Chlorimuron 0 47 10 482 137 2053 
25 31 10 364 146 2346 
50 47 7 538 161 1939 
100 40 3 391 112 1421 

Signi f icance NS NS NS NS NS 

Chlorosulfuron 0 53 1 577 155 2358 
25 47 1 416 88 1859 
50 42 1 434 98 1677 
100 47 0 487 69 1405 

Signi f icance NS NS NS L** NS 

Sulfmeturon 0 58 3 500 141 2244 
methyl 25 45 4 470 159 2053 

. i 50 50 7 472 162 2048 
100 57 1 456 148 2533 

Signi f icance NS NS NS NS NS 

Continued. 

*=5%, **=1%, L = l i n e a r trend, Q - quadratic trend, NS == nonsignif icant 



Table continued. ______ . ------------------------· -------
Herbicide Rate 

gm/ha· 
Blueberry Bunchberry 

carryover count 1990 
(0.1m2) 

FALL-PRESENECENT 
Chlorimuron 0 75 3 

50 52 1 
100 60 5 

Blueberry 

length Buds Yield 
(cm) (0.1m2) kg/ha 

453 102 2108 
530 99 1579 
525 94 1977 

200 58 1 492 154 2615 ) 

Significance Q* C* NS L* NS 

ChlorosulfUron 0 59 7 369 96 1655 
50 29 0 364 105 893 
100 35 0 3_86 111 713 
200 42 0 441 95. 976 

Significance Q** L** NS NS Q** 

Sulfmeturon 0 46 8 367 136 1279 
methyl 50 50 0 533 121 1312 

100 67 0 468 132 1890 
200 51 2 474 134 1612 

Significance NS ·Q**. NS NS NS ______________________ ______ 
*=5%, **=1%, L = linear trend, Q = quadratic trend, c = cubic trend, NS= 
nonsignif icant 



BIUEBERRY ADVISORY OCSmiTI'IE 
RESEARCH REPORT 

DATE: January 1991 

INVESTIGATOR: David E. Yarborough, Asscx^iate S c i e n t i s t 

TITLE: Evaluation of postemergence applications of DPX-L5300 for 
bunchberry control . ^ « . n S ^«^«*^ a ^ « T H T u 

METHODS: As indicated i n 1990 projec t proposal out l ine 10. 

RESULTS: Resul ts from spring applications indicate a suppression of both 
blueberry^and biinchberry stand. Total length and buds from blueberry 
stems wwew reduced by the spring vs the f a l l treatment. Resul ts from f a l l 
appl icat ion w i l l be made a f t e r recounts of blueberry and bunchberry stems 
are made and y i e l d i s harvested i n 1991. 

CDNCmslON: DPX-L5300 treatment suppressed both blueberry and bunchberry 
stand but stimulated blueberry stem growth. 

REOCMMENDATIONS: Continue experiment through next year. 

REXP91 



Effect of DPX-L5300 on blueberry 
stems per subplot 
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Effect of DPX-L5300 by time 
Stems per subplot 

4 .. .. .......... . 

30 ................. . 

10 ..... 

4 00 

300 -........ ; .... ... 

200 

100 

.. .... ............ .. 

Blueberry Bunchberry 

Spring Fall 

Effect of DPX-L5300 on Blueberry 
Total per subplot 

Total length (cm) Total buds 

Spring Fall 



DATE: January 1991 

INVESTIGA'IDR: David E. Yarborough, Associate Scientist 

TITIB: Effect of time of application and formulation of hexazinone 
(VELPAR) on blueberry and buncbberry .. 

METHODS: As indicated in 1990 project proposal outline 11.. 

RESULTS: Visual injury to both blueberry and bunchberry increased with 
later application dates of velpar. thegranular formulation resulted in 
less injury to both blueberry and bunchberryon the postemergence 
application dates.. Blueberry length and buds decreased as a result of 
later velpar applications and stems, length and height werereduced by the 
3. o lb/a velpar treatment.. Blueberry length and buds were higher on the 
granular vs the liquid velpar treatments.. Bunchberry stems were not 
effected by timing, rate or formulationof velpar. 

conclusion Velpar should not be applied postemergence or at high rates 
for the control of bunchberry. late applications of the granular provided 
more crop safety than the liquid application. 

REC'OMMENDATIONS: Continue experiment throughnext year for carryover 
counts and yields. 
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Effect of Velpar by form and time 
Blueberry rating (0 - 10) 
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Ef feet of par by form and time 
Bunchberry rating (0 - 10) 

Preemergence Postemergence ·Late Postemergence 
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Main effects of velpar on bunchberry and blueberry. 

Bunchberry Blueberry 
Effect Stems Stems length Buds 

(cm) -------------------------------------------------------Application date 

5-17-90 5 33 9 1 3 .. 5 
6-7-90 6 36 8 .. 9 3 .. 1 
6-18-90 5 37 7 9 1.9 

Significance NS NS * * 
Velpar (lb/a) 

1.5 6 42 9.3 3.2 
3 0 6 28 7 9 2 4 

Significance NS * * * 
Formulation 

Liquid 6 34 8 .. 3 2.6 
Granular 5 36 9.1 3.0 

Significance NS NS * ** 
--------------------------------------·----· ------------------* = Significant at 5%; ** = Significant at 1%, NS = non-significant 
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Date; J a n u a r y 1 9 9 1 

I n v e s t i g a t o r ; P a u l E . C a p p i e l l o 
A s s i s t a n t P r o f e s s o r , L a n d s c a p e H o r t i c u l t u r e 
1 1 5 A P e e r i n g H a l l 
5 8 1 - 2 9 1 8 

T i t l e ; I n v e s t i g a t i o n s o f l o w b u s h b l u e b e r r y f r u i t - b u d c o l d -
h a r d i n e s s . 

M e t h o d s ; T h e 1 9 9 0 s e a s o n w a s t h e i n i t i a l p h a s e o f t h i s m u l t i 
s t a g e p r o j e c t . T h e g e n e r a l p l a n - f o r t h e c o u r s e o f t h e 
i n v e s t i g a t i o n s w a s t o a s s e m b l e a s y s t e m f o r e x p o s i n g 
p l a n t m a t e r i a l t o c o n t r o l l e d l o w - t e m p e r a t u r e s t r e s s . A n 
e x i s t i n g f r e e z e r u n i t l o c a t e d a t H i g h m o o r f a r m w a s m o v e d 
t o O r o n o f o r u s e . M a j o r e l e c t r i c a l w o r k w a s , r e q u i r e d i n 
o r d e r t o p r e p a r e t h e s i t e f o r t h e f r e e z e r . I n a d d i t i o n , 
t h e u n i t r e q u i r e d a g r e a t d e a l o f r e p a i r s . 

T h e p l a n n e d c o u r s e o f t h e e x p e r i m e n t w a s t o c o l l e c t 
c u t t i n g s o f s e v e r a l c l o n e s f r o m t h e w i l d o n s e v e r a l d a t e s 
f r o m l a t e w i n t e r t h r o u g h p e a k b l o o m . T h e l o w - t e m p e r a t u r e 
t o l e r a n c e o f t h e f r u i t b u d s a n d f l o w e r s a t t h e s e v a r i o u s 
s t a g e s o f d e v e l o p m e n t w a s t o b e d e t e r m i i n e d . 

R e s u l t s ; I t w a s d e t e r m i n e d t h a t t h e e x i s t i n g f r e e z e r u n i t w a s 
n o t w o r t h f u r t h e r i n v e s t m e n t i n r e p a i r s a n d t h a t a n e w 
u n i t w a s n e e d e d . T h e n e w u n i t h a s b e e n o r d e r e d a n d 
s h o u l d b e i n p l a c e f o r a s e r i e s o f p r e l i m i n a r y 
i n v e s t i g a t i o n s t h i s s p r i n g . 

C l o n e s i n t h e f i e l d h a v e b e e n i d e n t i f i e d f o r 
s a m p l i n g . T h e g r o u p o f c l o n e s i n c l u d e s t h e t y p i c a l r e d -
s t e m m e d a s w e l l a s a y e l l o w - s t e m m e d c l o n e . 

P l a n t p r o d u c t i o n h a s b e g u n f o r f u t u r e p h a s e s o f t h i s 
w o r k . A f i e l d p l o t h a s a l s o b e e n p r e p a r e d f o r p l a n t i n g 
t h i s s p r i n g t o s u p p l y a d d i t i o n a l p l a n t m a t e r i a l . W o r k o n 
p l a n n i n g a n d c o n s t r u c t i o n o f a c o n t a i n e r p r o d u c t i o n 
f a c i l i t y c o n t i n u e s . 

P r e l i m i n a r y p h o t o g r a p h s a r e b e i n g e v a l u a t e d f o r 
i d e n t i f i c a t i o n a n d l a b e l l i n g o f d i s c r e t e m o r p h o l o g i c a l 
s t a g e s o f f r u i t - b u d d e v e l o p m e n t " . 

R e c o m m e n d a t i o n s ; T h e c u r r e n t p r o j e c t i s s t i l l i n s t a g e s o f 
d e v e l o p m a e n t a n d s h o u l d c o n t i n u e f o r s e v e r a l s e a s o n s . I t 
i s e x p e c t e d t h a t t h e c o m i n g s e a s o n w i l l p r o v i d e a m p l e 
o p p o r t u n i t y t o r e f i n e t h e l o w - t e m p e r a t u r e s t r e s s s y s t e m 
a n d t h a t t h i s s y s t e m w i l l t h e n b e a v a i l a b l e f o r u s e o n a 
n u m b e r o f o t h e r p r o j e c t s ( i e , e f f e c t s o f f e r t i l i z a t i o n 
e t c . o n p o t e n t i a l c o l d - h a r d i n e s s ) . 
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I n v e s t i c r a t o r s ; J a m e s D , L e i b y a n d M i c h e l e C . M a r r a 

T i t l e ; T h e E c o n o m i c s o f I n v e s t i n g i n I r r i g a t i o n f o r L o w b u s h 
B l u e b e r r i e s 

M e t h o d o l o c r v : S t a n d a r d p a r t i a l b u d g e t i n g a n d c a p i t a l i n v e s t m e n t 
a n a l y s i s t e c h n i q u e s w i l l b e u s e d t o d e v e l o p a m o d e l o f t h e 
p r o f i t a b i l i t y o f i n v e s t i n g i n i r r i g a t i o n e q u i p m e n t f o r u s e 
o n l o w b u s h b l u e b e r r i e s . T h i s p r o f i t a b i l i t y w i l l b e a 
f u n c t i o n o f e x p e c t e d a d d i t i o n a l y i e l d a n d / o r . q u a l i t y 
a c h i e v e d t h r o u g h i r r i g a t i o n a n d t h e a n n u a l f i x e d a n d 
v a r i a b l e c o s t s o f i r r i g a t i n g . S e n s i t i v i t y a n a l y s i s w i l l b e 
p e r f o r m e d o n t h e m o d e l s o t h a t v a r i o u s f a r m - s p e c i f i c 
s c e n a r i o s c a n b e a n a l y z e d . 

P r o g r e s s t o D a t e ; T h e p r e l i m i n a r y r e s u l t s r e p o r t e d b y S m a g u l a , e t 
a l . a n d B u s h w a y , e t a l , r e p o r t e d e l s e w h e r e i n t h i s v o l u m e 
i n d i c a t e t h a t n o y i e l d o r q u a l i t y r e s p o n s e t o i r r i g a t i o n 
c o u l d b e f o u n d i n t h e t e s t p l o t s . W e w e r e , t h e r e f o r e , n o t 
a b l e t o a t t e m p t t o e s t i m a t e a p r e l i m i n a r y r e s p o n s e f u n c t i o n . 
W e h a v e b e g u n t o g a t h e r t h e r e q u i r e d e q u i p m e n t c o s t 
i n f o r m a t i o n f o r t h e m o d e l a n d t o a d a p t i t t o t h e l o w b u s h 
b l u e b e r r y c a s e . W e a l s o h a v e b e g u n t o b u i l d t h e g e n e r a l 
i n v e s t m e n t m o d e l i n a L o t u s f r a m e w o r k . T h e m a j o r i t y o f t h e 
e f f o r t w i l l t a k e p l a c e d u r i n g t h e s u m m e r a n d f a l l o f t h i s 
y e a r . B y e a r l y s p r i n g , 1 9 9 2 , t h e g e n e r a l c o m p u t e r m o d e l 
w i l l b e c o m p l e t e d a n d , h o p e f u l l y , s o m e m o r e i n t e r e s t i n g 
y i e l d a n d q u a l i t y r e s p o n s e i n f o r m a t i o n w i l l b e a v a i l a b l e 
f r o m t h e 1 9 9 1 c r o p s e a s o n . 

C o n c l u s i o n s ; N o n e c a n b e d r a w n a t t h i s t i m e . 

R e c o m m e n d a t i o n s ; N o n e c a n b e m a d e a t t h i s t i m e . 



COMMITTEE 

BLUEBERRY 

January 1, 1990 - December 31, 1990 

1 .. PRINCIPAL INVESTIGATOR: Warren E. Hedstrom, Associate Professor 
Bio-Re.source Engineering, Univ. of Maine 

2. TITLE: 

3. METHODS: 

Effects of Irrigation on Lowbush 
Blueberry Yield and Quality 

The site selected for the installation of the underground sprink-
ler irrigation system, i.e., Section 5 atthe Blueberry Hill Farm, 
was surveyed preliminary to the design of the system. Consider-
ation was given to various arrangements of plots and.the final .Plot 
layout was determined.. system components were selected to be sim-
ilar to those usedby cranberry growers in Massachusetts. There-
for, a visit to Plymouth County, Massachusetts was made during this 
past summer The sprinkler irrigation system was designed with the 
assistance of mr. Jack Hayward of Stearns Irrigation who has sever-
al years experience with irrigation design and installation in 
cranberry bogs. 

The irrigation system will be installed as early as possible in 
1991.. Its operation will be as outlined in the project proposal. 

An effort was made successfully to identify some of the clones in 
Section 5 and their areal extent. Yield samples were taken from 
several.clonal areas in order to establish a data base which· could 
be used in future harvests as a basis of comparison. 

4. RESULTS/CONCLUSIONS: 

As this study is centered around the operation of the sprinkler ir-
rigation system.which could not be installed until after the 1990 
season, there are no results to report at this time. 

5.. .FUTURE WORK: 

As indicated above, the sprinkler irrigation system will be instal-
led in 1991 and irrigation treatments will begin as proposed. Some 
minor revisions to the proposed treatments are under consideration, 
namely, the use of the sprinkler irrigation for frost protection on 
so:me plots. 



.. 

2 .. TITLE: 

3. METHODS: 

ADVISORY 

BLUEBERRY 

January 1, 1990 - December 31, 1990 

UM 

The project was carried on following the methods as indicated in 
the ·1990 Project Proposal .. 

4. RESULTS/CONCLUSIONS: 

This past year's activity was devoted toward obtaining hydrologic 
data relative to the Pineo Ridge aquifer as follows: 

a) rainfall - monitored on a continuous basis at two sites 
b) .surface runoff - flow was measured in three key streams 

in the study area 
c) elevation of the water table - four observation wells were 

monitored at frequent.intervals throughout the year 
d) temperature - a continuous during the growing season was 

obtained to provide data that will be used to estimate 
blueberry crop water use. 

Background information on the site's geology was assembled .. A seis-
mic survey was carried out with the assistance of the Maine Geolog-
ic Survey. 

No conclusions can be presented at this time as this study is con-
tinuing through 1991. 

5. FUTURE WORK: 

The hydrologic data listed above will continued to be obtained .. 
The drilling of a small diameter well isplanned for the purpose of 
investigating the stratigraphy and properties of the aquifer mater-
ial and the aquifer response to pumping which will indicate the 
transmissivity of the aquifer.. The simulation model will utilize 
all these data in predicting aquifer response under various pump-
ing rates which will be based in the irrigation water requirements 
for blueberries 
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RESEARCH REPORT 

DATE; J a n u a r y , 1 9 9 1 

INVESTIGATOR; E , R, H u f f , A s s o c i a t e P r o f e s s o r , 
B i o - r e s o u r c e E n g i n e e r i n g 

T I T L E ; D e s i g n , F a b r i c a t i o n , a n d T e s t i n g o f a n E x p e r i m e n t a l 
S t e r i l i z e r f o r B l u e b e r r y F i e l d s 

METHODS; 
T o a v o i d b o t h b u r n i n g ( w h i c h o v e r t h e y e a r s d e c r e a s e s s o i l 
o r g a n i c m a t t e r ) a n d p e s t i c i d e s ( u s e . o f w h i c h i s g o o d t o r e d u c e ) , 
k i l l i n g o f p e s t s w a s t o b e a c c o m p l i s h e d b y p i c k i n g t h e l i t t e r u p 
o f f t h e g r o u n d a n d t h e n u s i n g o n e o r b o t h o f s m a s h i n g ( l a r g e l y 
f o r m u m m y b e r r y ) a n d r a i s i n g t e m p e r a t u r e t o k i l l t h e p e s t s o r 
t h e i r e g g s . 

A m a c h i n e w a s b u i l t w i t h a b l o w e r f o r p i c k i n g u p l i t t e r , a 
r o t a t i n g b r u s h t o s m a s h m u m m y b e r r i e s , a n d a n o i l b u r n e r t o r a i s e 
t e m p e r a t u r e o f t h e l i t t e r t o k i l l b u g s a n d e g g s . 

I t w a s t r i e d o n b l u e b e r r y f i e l d s a t B l u e b e r r y H i l l F a r m i n A p r i l 
a n d M a y , 1 9 9 0 . I t w a s p l a n n e d t o a s s e s s i t s e f f e c t i v e n e s s b y 
c o m p a r i n g p e s t v i a b i l i t y o n p l o t s o n w h i c h t h e m a c h i n e h a d b e e n 
u s e d w i t h t h o s e o n w h i c h i t h a d n o t . 

RESULTS; 
T h e m a c h i n e p i c k e d u p s o m e , b u t n o t a l l , o f t h e l i t t e r f r o m 
b l u e b e r r y f i e l d s . O n o n e f i e l d t h e r e w a s m a t t e d l i t t e r w h i c h t h e 
m a c h i n e f a i l e d t o p i c k u p . A l s o , d e b r i s g o t c a u g h t b e t w e e n t h e 
r e a r r o l l e r a n d t h e r e a r w a l l o f t h e m o w e r a n d p l u g g e d t h e f l o w 
o f m a t e r i a l . T h e b r u s h s e e m e d t o b r e a k u p s a t i s f a c t o r i l y t h o s e 
m u m m y b e r r i e s t h a t c a m e t h r o u g h i t , b u t v o l u m e f l o w w a s t o o l o w t o 
t e l l w h e t h e r i t w o u l d s m a s h a l l o f t h e m w i t h f u l l f l o w . 

A p l a n n e d t e s t o n p l o t s , w i t h c o n t r o l p l o t s , t o d e t e r m i n e t h e 
m a c h i n e ' s e f f e c t i v e n e s s i n k i l l i n g p e s t s c o u l d n o t b e d o n e d u e t o 
f a i l u r e o f t h e m a c h i n e t o p i c k u p m o s t o f t h e l i t t e r . T h e b u r n e r 
d i d n o t w o r k w e l l d u e t o b a c k p r e s s u r e f r o m t h e b l o w e r . 

CONCLUSIONS; 

T h e r e a r e i n s u f f i c i e n t d a t a t o d r a w c o n c l u s i o n s a t t h i s t i m e . 

RECOMMENDATIONS; 
T h e e q u i p m e n t i s b e i n g r e v i s e d o v e r t h e w i n t e r o f 1 9 9 0 - 9 1 a n d 
w i l l b e t e s t e d i n A p r i l - M a y 1 9 9 1 . A l a r g e r b l o w e r a n d s e p a r a t e 
e n g i n e t o d r i v e i t i s b e i n g i n s t a l l e d , a s y s t e m t o d i s t u r b m a t t e d 
l i t t e r t o f a c i l i t a t e i t s p i c k u p i s b e i n g c o n s i d e r e d , a n d t h e 
a i r - h e a t i n g s y s t e m i s b e i n g r e v i s e d t o a v o i d t h e p r o b l e m s 
e n c o u n t e r e d l a s t y e a r . 
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