
:ial of eeten<lomycorrhizal fungi in the 
:·ounding land and age of the planting ap
r to be the most imponant factors in my
rhizal colonization of rabbiteye blueberry 
north-central Florida. However, cultural 
ctiees, soil type, and cropping history are 
:.i factors which may affect the extent of 
corrhizal colonization. 
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Abstract. A single application of 50, 100 or 500 mg/liter gibberellic acid (GA) during 
75% full bloom induced seedless fruit development in lingonberries growing in their 
native habitat in Alaska. Fruit set was increased by the 500 ppm GA treatment in the 
absence of insect pollination. Fruit set was not increased by GA in open-pollinated 
plants. Berry weight and diameter were unaffected by GA treatments. 

Lingonberries are harvested commercially 
from their native habitat in Alaska, Canada, 
and throughout Eurasia. Low fruit set caused 
by inadequate pollination (4, 6), self polli
nation (4, 5), and cold temperatures during 
anthesis (9) limits marketable yields in some 
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years. Fruit set ranging from 0 to 70% of 
blossom production has been reported (5, 6, 
8, 18). 

Fruit set has been increased in a diversity 
of crops by exogenous GA applications even 
under conditions of unfavorable weather and 
inadequate pollination (2, 17). Included in 
this group are Vaccinium ashei (16), V. an
gustif<Jlium (1), V. corymbosum (7, 10, 12, 
13, 14, 15), and V. macrocarpon (3. 11). In 
addition to increased fruit set, GA treatments 
have been found to decrease fruit size in V. 
macrocarpon (3, l l) and V. ashei (16). No 
experiments studying the response of GA ap
plications on V. 1·itis-idaea have been re
purted. The purpose of this study was to 
elucidate the effects of GA on fruit set and 
fruit development in lingonberries. 

In 1979, 4 blocks, 30 x 210 cm in size, 
were selected J.t ruitC. ... H11 :~rom a single, uni
form population of lingonberries growing in 

HORTSOEc'\/CE, VOL. 17(6), DECEMBER 1982. 

macrocarpon and Rhododendron pontirnm 
Trans. Brit. Myc. Soc. 76:255-260. 

10. Mowry, H. and A. F. Camp. 1928. Blue
berry culture in Florida. Fla. Agr. Expt. Sta. 
Bu!. 194. p. 279-297. 

l l. Pearson, V. and D. J. Read. 1973. The bi
ology of mycorrhiza in the Ericaceae. I. The 
isolation of the endophyte and the synthesis 
of mycorrhizas in aseptic culture. New Phy
tol. 72:371-381. 

12. Powell, C. L. and P. M. Bates. 1981. Eri
coid mycorrhizas stimulate fruit yield of 
blueberry. HortScicnce 16:655-656. 

13. Reich, L., R. F. Korchak. and A. Thomp
son. I 98 l. The effects of certain edaphic 
factors on highbush blueberry (Vw:cinium 
corvmbosum L.) growth. HortScience· 16:436. 
(Abstr.) , 

14. Ruehle, J. L. I 980. Inocultltion of contain
erized loblolly pine seedlings, with basidio
spores of Pisolithus tinc1ori11.i. U.S. Dept. 
Agr. For. Ser. Res. Note Se-291. 

15. Soil Science Research Report. 1979. Uni
versity of Florida, Soil Science Dept. 79- l. 

a black spruce-birch forest near Fairbanks, 
Alaska. Each block was subdivided into four 
30 x 30 cm treatment sections with 30 cm 
separating adjacent treatments. Thiny repro
ductive stems selected at random comprised 
each treatment unit. Aqueous solutions of 
GA (Pro-Gibb, Abbot Laboratories, North 
Chicago, Ill.) at 50, 100, or 500 mg/liter with 
0.05% Tween 20 as a wetting agent were 
applied with a handsprayer until runoff at a 
rate of about 80 ml per m 2 . Control plots 
were sprayed with a similar volume of water. 
The single application occurred on June l 0 
at 75% full bloom. The experiment consisted 
of a randomized complete block design with 
subsamp!ing. 

The 1980 experiment contained 4 random
ized blocks and 8 treatments per block. A 
different population of lingonberries in the 
same locality comprised the experimental unit. 
GA was applied at the same rates as in 1979. 
The 30 stems in each treatment section either 
remained uncovered or were enclosed in in
dividual glassine envelopes to prevent insect 
pollination. Stems were covered on May 28 
prior to anthesis. The envelopes were re
moved for spray application on June 9 at 75% 
full bloom, immediately replaced, then per
manently removed on June 26 following 
completion of petal.fall. 

In both 1979 and 1980, the number of 
flowers per stem was counted immediately 
prior to spray applications. Ripe fruit were 
counted, weighed, and the diameter was 
measured with calipers. Seed counts per berry 
and the percent seedless fruit were recorded. 
In 1979, fruit were harvested on Aug. 28, 
30, and Sept. l. Due to an extremely early 
snow fall on Sept. 2, 1980, fruit were har
vested once on Sept. 5. 

Fruit set percentages were not significantly 
influenced by GA treatments in the 1979 ex
periment (Table I). The open-pollinated 
flowers set between 50 and 60% in all treat
ments. In 1980, similar results were observed 
for open-pollinated treatments. although the 
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Table I. Fruit set. berry weight. and berry diatmetcr of GA-treated lingonberrics. 

Treatment 

Pollination 

Covered 

• Open-pollinated 

GA 
(n1g/ 
liter) 

0 
50 

100 
500 

0 
50 

100 
500 

Fruit set ('k) 

1979 

52.7a' 
55.4a 
50. 7a 
58.6a 

1980 

l.4a 
2.6a 
7.7a 

41.4b 

39.3b 
32.5b 
35.7b 
33.9b 

Berry wt (mg) 

!979 

162.5a 
158.6a 
142.8a 
160.6a 

1980 

93.3a 
105.0a 
70.0a 
88.3a 

l2!.9a 
12 l. I a 
105. la 
I 18.5a 

Berry diam (cm) 

1979 

0.69a 
0.70a 
0.66a 
0.68a 

1980 

0.60a 
0.65a 
0.59a 
0.60a 

0.65a 
0.65a 
0.66a 
0.62a 

'Mean separation within each column by Duncan's multiple range test, 5% level. 

Table 2. Number of seeds per berry and percent seedless fruit set in GA-treated lingonbcrries. 

Treatment 

GA 
No. seeds per berry Seedless fruit ('7c) 

Pollination (mg/liter) 1979 1980 !979 1980 

Covered 0 0.3a 0.0a 
50 0.7a 66.7b 

100 0.2a 83.4bc 
5Q0 0. la 97.4c 

Open-pollinated 0 6.7a' 4.2b 10.7a 0.0a 
50 5.8a 3.8b 16.3a 21.6a 

l00 6.6a 4.7b 18.7a 19.4a 
500 6.4a 3.5b 15.9a 22.3a 

'Mean separation within each column by Duncan· s multiple range test. 5'7c level. 

overall set was lower. Stems which were cov
ered and treated with 0. 50, or 100 mg/liter 
GA exhibited lower fruit set percentages than 
the open-pollinated treatments. Covered stems 
treated with 500 mg/liter GA did not differ 
in fruiting percentages from the GA-treated, 
open-pollinated stems. Average berry weight 
and diameter were unaffected by GA treat
ments in either 1979 or 1980 (Table 1). 

There was an average of less than I seed 
per berry in all GA-treated, covered stems in 
1980 (Table 2). In contrast, open-pollinated 
flowers had seed counts ranging from 3 .5 to 
4. 7 per berry. Within the covered or open
pollinated groups, the GA treatments did not 
differ from each other in the number of seeds 
per berry. Results with open-pollinated, GA
treated stems were similar in both 1979 and 
1980 experiments. 

In 1980, seedless fruit comprised 97.4% 
of the total fruit set in the 500 mg/liter GA
treated, covered stems (Table 2). The cov
ered stems treated with 50, 100, or 500 mg/ 
liter GA differed significantly in the amount 
of seedless fruit set when compared with the 
covered stems treated with O mg/liter GA and 

all open-pollinated stems. Open-pollinated 
stems in both 1979 and 1980 experiments 
produced similar amounts of seedless fruit 
regardless of GA levels. 

This experiment indicated that GA induced 
seedless fruit development in lingonberries, 
but fruit set was increased only in the absence 
of pollination. Concentrations of GA greater 
than 500 mg/liter may be necessary to in
crease fruit set under natural conditions, al
though experiments with related Vaccinium 
species have shown that concentrations as 
low as 5 mg/liter (14) have been effective. 
In I 980, the 500 mg/liter GA treatment clearly 
increased fruit set percentages in the covered 
stems. The reason for the lack of a similar 
increase with open-pollination is unknown. 
Fruit size, as measured by weight and di
ameter, was unaffected by GA treatments. 

Literature Cited 

I. Barker. W. G. and W. B. Collins. l 965. 
Parthenocarpic fruit set in the lowbush blue
berry. Proc. Amer. Soc. Hort. Sci. 87:229-
233. 

2. Crane, J. C. 1964. Growth substances in fruit 

setting and development. Annu. Rev. Plant 
Physiol. 15:303-326. 

3. Devlin, R. M. and I. E. Demoranville. 1967. 
Influence of gibbercllic acid and gibrcl on 
fruit set and yield in Vacci11iw11 macrocarpon 
cv. Early Black. Physiol. Plant. 20:587-592. 

4. Femqvist, I. 1977. Results of experiments 
with cow berries and blueberries in Sweden. 
Acta Hort. 6 I :295-300. 

5. Hall, I. V. and C. E. Beil. 1970. Seed ger
mination, pollination. and growth of Vac
cinium vitis-idaea var. minus Lodd. Can. J. 
Plant Sci. 50:731-732. 

6. Holloway, P. 1982. Studies on vegetative 
and reproductive growth of lingonberry. 
Vaccinium viris-idaea L. PhD Thesis .. Univ. 
of Minncsma. St. Paul. 

7. Hooks, R. F. and A. L. Kenworthy. 197!. 
The influence of gibbcre!lin A_, {GA,J on 
fruit of the high bush blueberry. Vacciniwn 
corvmbosum L. cv. • Jersc\('. Hort Science. 

8. 

9. 

IO. 

11. 

6:139-140. -. 
Kolupaeva. K. G. 1972. 0 vliyanii pogodny 
faktorov perioda vegetatsii na plodonosh
enne Vaccinium ,·itis-idaea L. Rast. Resur. 
8:119-122. 
Lehmushovi, A. 1977. Some aspects of the 
cowberry, Vaccinium vitis-idaea. trials in 
Finland. Ann. Agr. Fenn. 16:57-63. 
Mainland, C. l'vl. and P. Eck. I 966. Use of 
gibberellin and auxin to set and develop high
bush blueberry fruit. Maine Agr. Expt. Sta. 
Misc. Rpt. 118. 
Mainland, C. M. and P. Eck. 1968. Cran
berry fruit set. growth. and yield as influ-
enced by gibberellic acid alone and in 
combination with alar. Proc. Amer. Soc. Hort. 
Sci. 92:296-300. 

12. Mainland, C. M. and P. Eck. 1968. Growth 
regulator survey for activity in inducing par
thenocarpy in the highbush blueberry. 
HortSciencc 3: 170-172. 

13. Mainland, C. M. and P. Eck. 1968. Induced 
parthenocarpic fruit development in high
bush blueberry. Proc. Amer. Soc. Hort. Sci. 
92:284-289. 

14. Mainland, C. M. and P. Eck. 1969. Fruit 
and vegetative responses of the highbush 
blueberry to gibberellic acid under green
house conditions. J. Amer. Soc. Hort. Sci. 
94:19-20. 

15. Mainland, C. M. and P. Eck. 1969. Fruiting 
response of the highbush blueberry to gib
berellic acid under field conditions. J. Amer. 
Soc. Hort. Sci. 94:21-23. 

16. Mainland,C. M .. J. T.Ambrosc.andL. E. 
Garcia. 1980. Effects of gibberellic acid or 
pollinator cultivar on fruit set. berry devel
opment and seed number of· Premier'. • Pow
derbluc', and 'Tifblue' rabbiteye blueberries. 
HortScicnce 15:401. (Abstr.) 

17. Nitsch, J. P. 1970. Hommnal factors in growth 
and development. p. 427-471. In: A. C. 
Hulme (ed.). The biochemistry of fruits and 
their products. Academic Press. New York. 

18. Torrey, G. S. 1914. The Partridge Berry. 
Dept. of Agr. & Mines. St. Johns. New
foundland. 

954 HORTSCIENCE. VOL. 17(6). DECEMBER 1982. 


