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Abstract

A simple experiment was carried out according to the design of the complete random sections RCBD in the wooden canopy
in the Department of Horticulture and Garden Engineering - Faculty of Agriculture in February 2017 to study the effect of
combinations of darkening and the number of short day days necessary for the emergence of bud and syphilis and associated
qualities, the experiment included exposing the plant to three hours of darkness hours 12, 14, 16 hours of darkness / day per day,
as well as exposing the plant to three periods time. The results showed a significant increase in the plant exposure to 16 hours of
darkness for 4 weeks in the vegetative and zebra growth characteristics of number of leaves, number of secondary branches,
percentage of dry matter in stems, branches and duration of survival The number of flowers on the plant reached 258.7 leaves /
leaves, 19.33 branches/ plants, 44.03% and 16.7 days respectively. The results showed a significant increase in the plant exposure
to 12 hours of darkness for 4 weeks in the vegetative and syphilis characteristics of the date of flowering and seedling diameter.
The values of these traits were 61.70 days and 26.50 cm respectively. The results showed a significant increase in the plant
exposure to 16 hours of darkness for 4 weeks in the characteristics of syphilis flowering, the percentage of dry matter in
flowering, the percentage of anthocyanin and the number of total blooms on the plant, with values of 13.61 days and 72 days.

20% and 58.13% 13.00 Flower / plant sequentially.
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Introduction

Zinia (Zinnia elegans Jac) belongs to the
Compositae or Asteraceae. Its native habitat is the
American continent and has been discovered in its wild
state in the southwestern United States of America,
Mexico and Central America and is called locally
(Gite). These plants are characterized by a solid leg with
stiff opara and opposite legs, which sit in a full-rimmed
shape ranging from amphibian to oval and ranging from
pale green to medium-green with a rough feel. The
flowers are collected in a single, double or multilayered
dome, which is most important as flowering flowers,
multicolored in white, yellow, reddish, orange and
purple, as well as many flowering potted plants. The
plant is suitable for planting in ponds and flower
bouquets, for the beauty of its flowers and its variety of
colors. Moreover, it is an important commercial
flowering flower, with a variety of features such as the
beauty of its flowers, the ease of its propagation with
seeds and its rapid growth, the lack of service required
for its growth and flowers as well as its low need for
fertilizers, The other (Stevevs, 1993; Sloan, 2003;
Singh, 2003). A study (Blanchard and Runkle, 2011)
indicated that the use of Darkening by black cloth on the
Zinia plant led to the early flowering process. Zinia is
easy to propagate and is fast growing, as it can be
reduced to 70-80 days through the use of opiate
treatment (Pinto, 2005; Hegazi, 2010). As the increase
in the period of darkness accelerates the emergence of

syphilis bud at certain limits according to the varieties
that varied from (6-16) hours and the response at certain
stages of the growth of the plant and the possibility of
carrying those shoots from the rapid collapse of aging
on the plant. This study was conducted in order to
increase the duration of the presentation of flowering
Zinia plants in nurseries and flower shops by controlling
the photovoltaic period. Therefore, we obtain different
dates according to the need of the local market for the
flowering seedlings. In order to improve the plant's
adaptability and increase the number of branches.

Materials and Methods

The experiment was carried out in the wooden
canopy of the Department of Gardening and Garden
Engineering / Faculty of Agriculture / Anbar University
(alternative site) during the month of February 2017 on
the plant Zinia, as seeds were planted in the dishes of
cork in the glass house on 2017/2/20 and seedlings were
cut to the site Experiment 2017/4/1 After arriving at the
appropriate size of the seedlings and transported in
plastic brackets (15 cm diameter), the mixture was filled
with the foreign bitmus available in the market by 1: 1.
And raised in the shadow of the seedlings one in the
sacrament.

Pinching was the top of plants, and this was done
after the emergence of five pairs of real leaves on the
plants and after the arrival of all branches to the stage of
three pairs of leaves were exposed to the processes of
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the shadow of the experiment. The seedlings were
sprayed with the AGRISAVE pesticide at a
concentration of 1 ml-1 on 15/4/2017 to control the
insect of the leaves. The control continued to be sprayed
every two weeks. The irrigation of the plants was at one
rate per day. Plant fertilization with NPK fertilizer
(10:10:10) During the month of April and May and June
and 20 days apart between the addition and the other,
soil samples were taken for the purpose of some
physical chemical analysis before the implementation of
the experiment Table (1).

Table 1 : Some physical and chemical properties of soil
cultivation

The value |Measuring unit| Types of analysis
Sand mixtures Tissue
5.02 Desi Siemens-1 EC
7.38 pH
588 Milli Mall [
310 Milli Mall Mg*
648 Milli Mall Na*
575 Milli Mall SO,
631 Milli Mall Ci
285 Milli Mall HCO’
30 (PAA) Nitrogen Ready
6.5 (ppm) Phosphorus Ready
18 (ppm) Potassium Ready
8.0 G/ kg’l) Organic matter
20.0 (Centmol/kg™") C.E.C.
275 (G /kg™h Lime
0.53 (G /kgh Gypsum

Used 150 seedlings of Zinia plants homogenous to
the extent possible, to study the effect of the
combination of darkening and the number of short day
days necessary for the emergence of syphilis and
associated traits:

Shorten the day to three hours of dark extra (12,
14, 16) hour of darkness / day during the day on 16 May
2017 through the use of black cloth cloaks. Continue to
default by exposure for a duration of (6, 4, 2) weeks.
Thus, the experiment was simple according to the
design of random randomized segments (RCBD) with
10 combinations distributed randomly and in three
sectors, and 5 seedlings were experimental unit (Table
2).

Table 2 : The combinations carried out in the study
Synthesis The details

T5 Exposure of the plant to 14 hours of
darkness for four weeks.

T6 Exposure of the plant to 14 hours of
darkness for six weeks.

T7 Exposure of plant to 12 hours of darkness
for two weeks.

T8 Exposure of the plant to 12 hours of
darkness for four weeks.

T9 Exposure of plant to 12 hours of darkness
for six weeks.

Tl Exposure of the plant to 16 hours of
darkness for two weeks.

T2 Exposure of the plant to 16 hours of
darkness for four weeks.

T3 Exposure of the plant to 16 hours of
darkness for six weeks.

T4 Exposure of plant to 14 hours of darkness

for two weeks.

T10 |Comparative treatment left without coverage
under normal day conditions.
The total number of leaves per unit of

experimental unit was calculated and its rate calculated
when picking flowers. The number of secondary
branches per plant was calculated and the average of
each experimental unit was extracted at the end of
flowering. Qatar Seedling was calculated at the end of
the season. The seedling diameter of each plant of the
selected plants was measured in each experimental unit
by measuring tape between the two opposite points of
the seedling diameter and extracting its rate. The ratio of
the dry matter of the legs and the gums was calculated at
the end of the season. The samples were taken from the
stems and the leaves, weighed and then dried in an
electric oven at a temperature of 70° C and with
constant weight. After removing them from the oven,
With a sensitive balance and dry matter is calculated
according to the following equation (AL-Sahaf, 1989):

Dry weightRatioof dry matter _ Dry weight
tolegsand branches "~ Wet weight (gm)
The date of flowering was calculated by

calculating the number of days from the date of
cultivation until the emergence of the syphilis bud. As
measured and measured the speed of flowering as
mentioned (Mohmmed, 1985) according to the
following :

Number of flowers per day (1) x% for flowering for
this day + number of flowers today (2) x% for
flowering for the day +

Was calculated Total number of flowers on the
plant by calculating the number of flowers for each
experimental unit plants and extract the rate. Calculation
of anthocyanins was also calculated of the vegetable
tissue by a certain volume of the alcoholic hydrochloric
solution consisting of 95% ethyl alcohol and 1.5 N1 (HI)
by 85:15 and then measuring the resulting color using
Spectrophotometer at different wavelengths for different
types of anthocyanins:

Optical intensity at a specified wavelength x
The size of the solution used in extraction x

dilutions

% of anthocyanins = -
Weight of the sample

(100ml / 100g soft texture of flowers)
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The duration of the flower was calculated on the
plant by selecting five flowers from the experimental
unit at the beginning of the color of the syphilis, where
the period was calculated until the flower petals of the
flower died on the plant.

The percentage of dry matter was calculated in
flowers where samples of flowers were taken and
weighed and then dried in an electric oven at a
temperature of 70 m until the weight was stable. After
removing them from the oven left until the laboratory
temperature was obtained and then weighed again with
a sensitive balance, For the following equation (AL-
Sahaf,1989):

Dry matter ratio of flowers = Vz’miltlt((ggn)n) x100
Results and Discussion
Characteristics of vegetative growth
Number of leaf (Leaf plants -1)
The results in Table 3 showed that all

combinations were significantly higher than the T10
comparison formula, with the T2 combination giving
the highest number of leaves with 258.7 leaves. 1 -
Compared to the comparison combination, the lowest
number of leaves was 64.0. Significant differences
between all combinations except T6, T4, T8 and T3
were not significant.

Diameter of Seedling (cm)

The data shown in Table 3 showed that all
combinations were significantly higher than the T10
comparison. T8 recorded the highest rate of seed
diameter of 26.50 cm compared to the T10 comparison
of 11.40 cm. Mixing effect T8 significantly exceeded all
combinations except the T4 and T2 combinations did
not reach the moral level.

Number of secondary branches (branch)

The results in Table 3 show that all combinations
have a significant effect on the T10 combination, while
T2 has the highest number of secondary branches with
19.33 branches. In comparison with the TI10
comparison, 1.33 branches were found. There were also
significant differences between the combinations except
the two combinations T3, T1 combinations T6, T5, T4
did not reach the moral level.

Proportion of dry matter in the stem and secondary
branches

The T2 combination showed the highest ratio of
dry matter in the stems and leaves with 44.03% relative
to the T10 comparison formula, which recorded the
lowest percentage of dry matter for the stems and
leaves. 19.20% As for the effect of combinations, there
are significant differences between the combinations

except T9, T8, T7, TS and T4 combinations, no
significant differences were recorded.

Table 3 : The effect of the hours of daily darkness and
the duration of exposure in the diameter of the seedling,
number of leaves, number of secondary branches, and
percentage of dry matter in the legs and secondary
branches.

Adjective
Proportion of dr Number | .. The
mat:)er in the ste ) Number of of leaf Dlame‘:ter combinations
secondary Seedling
and secondary branches (Leaf (em)
branches plants -1)

28.97 11.67 186.0 24.40 T1
44.03 19.33 258.7 25.73 T2
23.10 13.67 231.3 24.20 T3
32.53 7.67 124.7 23.23 T4
36.87 9.00 166.0 25.73 T5
42.30 7.33 136.7 2417 T6
3343 14.67 172.7 20.27 T7
34.37 18.00 221.3 26.50 T8
33.03 6.33 124.0 19.53 T9
19.20 1.33 64.0 11.40 T10
4.39 2.80 13.74 1.50 LSD 0.05

The results of the study note that the shortening of
the day had a positive role in all the attributes of
vegetative growth and this is not consistent with the
memory (Al-Fadel, 2015). The reason may be due to the
different environmental conditions of the temperature
and humidity and the intensity of light between the
experiments, except for its positive role in increasing the
proportion of dry matter. The increase in the
accumulation of photosynthesis process results in the
prolongation of the day compared to the shortness. The
reason for the increase of dry matter in the vegetative
mass may be due to the increase in the number of leaves
of the developing plants under the treatment of
darkening. In turn increases the efficiency of the surface
area Photolithography and a better stock of
photosynthesis, leading to greater accumulation of
photosynthesis in different plant parts, which is
consistent with what is stated (Rahman, 2008; Puskar
and Singh, 2012). It was also observed that the
shortening of the day led to increasing the diameter of
the seedlings when using the treatment of darkening to
shorten the day may be due to increase the diameter of
the seedlings to the lack of plants to get the amount of
light necessary for the process of photosynthesis where
the efficiency and production of dioxins and found that
Ban these Oksinat active in the case of low light (Lam
and Leopold, 1966), leading to elongation of the cells.
This may be due to the decrease in the water effort in
the tissues of plants growing in the dark and thus
elongation of the cells and thus increase the diameter of
the seedling (Patricia and Widung, 1982; Gobb, 1973).
The low water voltage inside the cell protoplasm The
outside leads to the entry of the water These results are
consistent with those found in (Tabakli, 1987; Durbo
and Hetrogh, 1977; Biran, 1973). It was also observed
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that the increase in the number of leaves of plants
growing under the parameters of the darkening of the
shortening of the day compared to the plants left without
shade, and can be due to the rise in temperature during
the period of growth of plants, where it was found that
high temperatures cause the degradation of proteins
(Denaturation) and enzymes related to installation And
therefore less photosynthesis, so that degraded and
yellow papers cannot perform photosynthesis to destroy
chlorophyll and the ineffectiveness of plastids, and that
enzymes are less effective and thus die leaves (Al-
Abdali, 2002). Which is supported by what he found
(Durbo and Hetrogh, 1977) that the temperature of 28 m
at 17 m at night is the degree of thermal above optimal
growth of plants Aldalia and stated that the temperature
of 25 m day and 16 m at night is the best degree of
thermal growth of plants Aldalia good quality and
height appropriate, (Cokshull and Hughes, 1971) that
the low level of light between the day 8-14 from the
start of the treatment of the short day caused an increase
in the number of leaves of the plant Daoudi.

Effect of different dark combinations on the
characteristics of syphilis growth

The date of flowering (day)

The results in Table 4 show that all combinations
significantly — exceeded the TI10  comparison
combination, with the T8 combination giving a
significant increase of 61.70 days. T8, T8, T6, T1, TS,
T4, T2 and T1 were not significantly different. The T10
combination recorded the longest flowering time of
91.67 while the T8 combination significantly
outperformed the T3 combination and was 64.88 and
61.70 sequentially.

The number of open flowers on the plant

The results obtained from Table 4 show that all
combinations are significantly higher. The T2
combination showed the highest increase in the number
of open flowers at 13.00 flower compared to the
comparison combination which gave the lowest
flowering rate of 2.33 flower. No significant differences
were observed between the other combinations.

The percentage of anthocyanins

The results of Table 4 showed that all
combinations were significantly higher than the
combination. T2 gave the highest ratio of anthocyanins
to 58.13 compared with the T10 comparison, which
recorded the lowest percentage of anthocyanins of
50.46, and significant differences were observed
between all combinations.

Proportion of dry matter in flowers

The results of Table 4 showed that all
combinations significantly exceeded the composition of
the comparison. The T2 combination gave the highest

percentage of dry matter in flowering at 72.20% while
the T10 combination gave the lowest percentage of dry
matter in flowering was 28.93%. As for the effect of
combinations, T2 was significantly higher than the rest
of the combinations, recording 72.20%. On the other
hand, the results showed a significant effect between the
combinations. The TS5 combination recorded a
significant gain of 55.80 on the T8, T6 and T4
combinations and reached 49.73, 4493 and 41.60
respectively.

Flowering speed (day)

The results in Table 4 show that all combinations
are significantly higher than the T10 comparison, with
T2 having the highest flowering rate of 13.61 days,
while the TI10 combination recorded the lowest
flowering rate of 2.66 days. T2 is significantly higher
than T7, T7, T1 and the rest of the combinations
recorded differences did not reach the moral level.

Duration of flowering on plants (day)

The results of Table 4 showed that all the
combinations were significantly higher than the T10.
The T2 combination was significantly higher than the
16.7 days. The combination of T2, T7, T4 and T9, T7
and T6 were significantly higher than those of T4. The
other combinations showed differences that did not
reach the moral level.

Table 4 : The effect of the daily hours of darkness and
the duration of exposure in the percentage of dry matter
in flowering, flowering speed, the percentage of
anthocyanins, the date of flowering, the duration of
flowering on the plant and the total number of flowers
on the plant.

Adjective
The .
number Duration The date The . |Pr0porti0n Thlf.
of open I of . of percentage Flowering of dry cor'n n
flowers Owerm(ﬂowering of speed matter in ations
on the | plants day) [|anthocyanins| (day) flowers
plant (day)
10.00 | 14.9 63.77 53.43 10.02 50.80 T1
13.00| 16.7 | 62.33 58.13 13.61 72.20 T2
10.33] 15.0 64.88 50.80 12.63 54.87 T3
10.67 | 12.8 62.37 52.80 11.13 41.60 T4
11.67 | 154 | 6225 55.63 11.37 55.80 T5
10.67 | 14.7 | 63.05 51.20 10.83 | 44.93 T6
10.00| 14.0 63.48 53.23 10.12 49.73 T7
12.00| 15.1 61.70 54.50 11.38 54.53 T8
10.00 | 14.3 62.86 52.30 10.23 50.70 T9
2.33 8.7 91.67 50.46 2.66 28.93 T10
5.75 2.87 2.58 0.30 291 5.76 |LSD 0.05

The results showed the effect of the treatment of
the treatment at the time of flowering. The growing
plants showed under the treatment of dimming to
shorten the day the minimum number of days required
for the emergence of flower buds, which led to the early
flowering process (Yeh and Atherton, 1999). He
confirmed that the plants that grow under the treatment
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of darkening were more capable of turning their tops
from vegetable to vase down to the level of daily light.
He also agreed with what he indicated (Adams, 1998a)
that T It is also noticed that the number of flowers
increased under the treatment of dimming. The increase
in the number of flowers under deworming may be due
to the increase in the process of flowering buds, Number
of flowers. It was also observed that the speed of
flowering was increased under the treatment of
dimming. The reason may be attributed to the short
daylight conditions, which resulted in the rapid
formation of floral buds in the peripheral capillaries
(Cokshull, 1976). This was also consistent with what
was found (Cathey, 1969) Short day conditions resulted
in increased flowering speed. The results showed an
increase in the percentage of anthocyanins in plants
exposed to salivation. This may be due to the
improvement of natural hormones as well as the
construction of all nutrients, organic and plant pigments.
It was also observed that the process of darkening of the
day had led to an increase in the duration of flowering
on the plant. This may be attributed to the increase of
the percentage of dry matter in flowering in plants under
cultivation This may be due to the increase in food
processed by the process of photosynthesis due to the
increase in the number of leaves, which causes an
increase in the accumulation of photosynthesis process,
which move to the parts of flowers as a stock of the
plant (sink) and thus cause an increase in dry weight and
this is consistent with what he mentioned, This is due to
the different distribution of auxins.

Reference

Al-Atraqi, Ammar Omar Abdullah. (2010). Effect of
Earring and Nitrogen Fertilization on the Growth
and Flowering of Zinnia elegans Jac qu. Journal of
Mesopotamia, 38 (2): 73-82.

Al-Fadil, ZiadKhalaf Saleh. (2015). The effect of
lightening and spraying of iron and Baclopetrazole
in the growth and inflorescence of composite and
non-composite cars. Ph.D., Faculty of Agriculture
and Forestry. University of Al Mosul. Iraq.

Abbas, M.F. and Abbas, M.J. (1992). Care and storage
of fruit and vegetables practical. Albasrah
university. Ministry of Higher Education and
Scientific Research.

Mohammed, A.K. and Younis, M.A. (1991).
Fundamentals of Plant Physiology. Part 3.
Ministry of Higher Education and Scientific
Research. Baghdad University. faculty of
Agriculture. Iraq.

Sahi, Bilgis Gharib. (2005). A Phylogenetic Study on
the Growth and Production of Gerbera jamesonii.
Ph.D. thesis. Department of Horticulture. Faculty
of Agriculture. University of Baghdad.

Al-Abdali, HaithamMohi Mohammed Sharif. (2002).
Effect of some nutrients, gibberellin acid and

licorice extract in the growth and production of
flowers and the release of the cup in cloves
Dianthus caryophyllus L. Ph.D. thesis. Department
of Horticulture. faculty of Agriculture. Baghdad
University. Iraq.

Mohammed, A.K. (1985). Plant Physiology Science.
Part III - Directorate of University Press -
University of Mosul - Iraq.

Al-Sahaf, Fadel Hussein. (1989). Applied Plant
Nutrition. Ministry of Higher Education and
Scientific Research. Baghdad University. House of
Wisdom. Iraq.

Tabakli, Abdul Karim Abdul Jabbar. (1987). The effect
of shading in the growth and flowering of some
varieties of dahlia Dahlia variabilis Willd Master
of Agriculture, University of Baghdad, Iraq.

Schoellhorn, R.; Emino, E. and Alarez, E. (2005). Warm
climate production guidelines for specialty cut
flower: Zinnia Commercial floriculture update,.
University of Florida, ENHFL, 17:1-5.

Pinto, A.C.R.; Rodrigues. T.D.J.D.; Leite .I.C.M and
Barbosa, J.C. (2005). Growth retardants on
development and ornamental quality of potted
‘Lilliput’ Zinnia elegans JACQ. Sci. Agric.
(Piracicaba, Braz.), 40: 337-345.

Blanchard, M.G. and Runkle, E.S. (2011). The influence
of day and night temperature fluctuations on
growth and flowering of annual bedding plants and
greenhouse heating cost predictions. Hort. Sci.
46(4): 599-603.

Adams, Steven; Pearson, Simon; and Hadley, Paul.
1998a. J. exp. Bot. 49(325): 1405-1411.

Cokcshull, K.E. (1976). Flower and leaf initiation by
Chrysanthemum morifolium Ramat. in long days.
J. Hort. Sci, 51: 441-450.

Yeh, D.M. and Atherton, J.G. (1999). Effect of
irradiance on growth and flowering in the shade
plant Cineraria. Ann.Appl.Biol.134:329-334.

Cockshull,K.E.and A.P. Hughes.1971.The effects of
light intensity at different stages in flower
initiation and development of Chrysanthemum
morifolium. Ann. Bot., 35: 915.

Cathey, H.M. (1969). Chrysanthemum morifolium
Ramat. Hemsl. In the induction of flowering, ed,
L.T. Evans, 268-90.

Macmillan of Australia, Melbourne. {c.f. Cockshull,
K.E. 1979. Ann.Bot.44,4 51-460.

Stevens, S.; Stevens, A.B.; Gast, K.L.B.; Omara, J.A_;
Tisseratand N.A. and Baurenfeind, R (1993).
Commercial specialty cut flower production,
Zinnaias. Cooperative Extension Service, Kansas,
MF-1079 August: 1-8.

Sloan, R.C. and Harkness, S.S. (2004). Zinnia cultvar
evaluation. Annual Report 2003 of the North
Mississippi  Research & Extension Center.
Mississippi  Agriculture & Forestry Experiment
Station Information Bull., 405: 386-391.



The effect of daily of dark hours and the number of short daylight hours in the production 66
of flowering potted plants (Zinnia elegans JAC)

Singh, A.K. (2003). Flower Crops: Cultivation and
Management. New India Publishing Agency,
India.

Durbo, M. and DE Hetrogh, A.A. (1977). The influence
of greenhouse environmental factor on forcing
Dabhlia variabilis wild. J. Amer. Soc. Hort. Sci.,
102(3): 314-317.

Hegazi, M.A. (2010). Biological Control of Powdery
Mildew on Zinnia (Zinnia elegans, L) Using Some
Biocontrol Agents and Plant Extracts. Journal of
Agricultural Science, 2(4): 221-230.

Rahman, H. (2008). Characterization of chrysanthemum

germplasm. An  MSc. Thesis, Dept. of
Horticulture, sher-e-Bangla Agricultural
University, sher-e-Bangla ~ Nagar, = Dhaka

Bangladessh. 82p.

Pushkar, N.C. and Singh, A.K. (2012). Effect of pincing
and growth retardants of flowering and yield of
African marigold (Tageteserecta L.) cv.
Pusanarangi Gainga. International Journal of
Horticulture Sciences 2(1): 1-4.

Lam, S. And A.C. Leopold. 1966. Role of learea in
phototoroplam. Plant phyasiol., 41: 847-851.

Gobb, J.A. (1973). Phyaiology of planta and their cella.
Pergamon, preaa Inc. USA.

Biran, I. and Halevy, A.H. (1973). Stook plant ahading
and rooting of dahlia cuttinga. sclentia
Horticulturae., 1(2): 125-131.

Johnaon, C.R. and Roberta, A.N. (1971). The effect of
shading rhododendron atockplanta on flowering
and rooting. J. Amer. Soc. Hort. Sci., 96: 166-168.

Oertili, J.J. (1987). Exogenous application of vitamins
as regulators for growth and development of plant,
areview. J. Plant Nutr Soil Sci. 150: 375-391.

Eid, R.A.; Taha, L.S. and Ibrahim, SM.M. (2011).
Alleviation of adverse effects of salinity on
growth, and chemical constituents of Marigold
plant by using gultathione and ascorbate. J. of A.
Sci. Res., 7(5): 714-721.

Legnani, G. and Miller, W.B. (2000). Night interruption
lighting is beneficial in the production of plug of
Dahlia 'Sunny Rose'. Hort Science. 35 (7): 1244-
1246.

Patricia, S.H.; VanVeldhuizen, R.M.; Stuahnoff, C. and
Wildung, D.K. (1982). Effect of light intenelty on
vegetative growth of lingonberriea. Can. J. Plant
Sci. 62: 965- 968.



