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Patterns of Flowering Periods in Szlected Floras of the World(s)
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ABSTRACT

I have studicd several patterns of flowering periods in selected floras of the world since 1969. The total
sums and patterns of flowering periods in Netherland, South Germany, France, and Mediterranean and
Palestine floras are compared.

The total sums of flowering periods of the floras are gradually increased from Netherland to Palestine.
The patterns of these flowering periods are characteristic, and divided into two categories; northern tem-
perate and Mediterranean climatic types. The patterns of Netherland, south Germany, and France flora
belong to the northern temperate climatic type, and thus the pcak of flowering period occur in the month
of July. These patterns are particularly correlated with the factor of temperature. The patterns of Med-
iterranean, Greece and Palestine belong to the Meditterranean climatic type; and thus the peaks of patte-
ros of flowering period occur in April or May.

The increasing patterns of flowering period from January (o April or May seems to be dependent upon
the combined factors of satisfactory precipitation and increasing temperature, while the decreasing patte-
rns since the month of the peak is presumably greatly affected by the scanty precipitation in the high

temperature seasons.

This study has been done during my visiting
INTRODUCTION Europe and Mediterranean countries in summer of
1980.

Since 1969, I have reported several patterns of Materials and methods.

flowering periods in selected floras of the world(19
69,1971,1972,1973).

This study proposes to find the patterns of flow-
cring periods in floras of Netherland, South Germ-
any, France and Aegean, the Mediterranean and
Palestine.

The patterns are showed as tables and diagrams.
Particularly the patterns of flowering periods are
compared with each other and also correlations
between the flowering periods, temperatures and

precipitations.

The flora of Netherland, South Germany, France,
the Mediterranean and Palestine are used for cal-
culating the data of flowering periods.

The temperatures and precipitations are taken
from the world weather records. The bibliography
below lists the principal sources used for the cal-
culation.

Les Quatre Flores de La France by P. Fourier
Editions Paul Lechevatier in 1961.

Flowers of the Mediterranean by Oleg. Poluniny
Anthony Haxley in 1965.



Flora Palestine Vol. One Text. by Michael Zohary
in 1965,

Flora Palestina Vol. Two Text. by Michael Zo-
hary in 1972.

Pflanzensoziologische Excursions flora fir siidde-
utschland und die angrenzenden Gebiete by Prof.
Dr. Oberdorfer in 1970.

Flora van Netherland by Dr. S. T. Van QOostst-
room in 1977,

Flora of Greece and Aegean by Anthony Huxley
and William Talar in 1977.

Flowering periods of the floras were calculated
from January to December. The total of the flow-
ering periods in a month is expressed in two ways,
viz. absolute number of flowering entries, and nu-
mber of species which are in flower in percent of
the total number of species. If one species contin-
ues to bloom during the year from January to
December, this is counted for each month in the
year. The data of temperature and precipitations
were taken from the following records of weather

stations.
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Fig. 1. Flowering periods of Netherland Flora.

Nethernlands; De Bilt.
South Germany; Essen, Frankfurt, Friedricha-

fen, Miinchen, Saarbruecken, Stuttgart,
Trier, Zugspitze.

France; Bordeaux, Bourges, Brest, Lyon, Nancy,
Nantes, Nice, Nimes, Paris, Strasburg, Tou-
Iduse.

Greece and Aegean; Athens, Miraklion, Patral,

Samos.

Mediterranean; Gibralter, Valencia, Athens.

The monthly mean values for temperature and
precipitation were calculated as averages of the
values from a number of weather stations in each
country.

The flowering periods for each flora were figured
together with temperatures and precipitations in
order to find correlations between the factors.

The calculations as well as some of the climato-
logical data are further transferred to a number
of diagrams, which may facilitate comparisons.

(Fig. 1,2,3,4,5,6).
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Fig. 2. Flowering periods of South Germany Flora.
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Fig. 3. Flowering periods of France Flora. Fig. 4. I'lowering periods of Mediterranean Flora.
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Fig. 5. Flowering periods of Greece and Aegean Flora. Fig. 6. Flowcring periods of Palestine Flora.



RESULT

Result of the

calculated data as following tables(Table 1,2,3) and figures(Fig. 1,2,3,4,5,6)

Table 1. Temperatures

Locality 1 2 3 4 5 6 7 8 9 11 12 Month Mean
Netherland 2.1 1.4 5.0 8.1 12.2 15.1 16.7 16.3 14.1 10.3 6.1 4.2 9.3
South Germany -1.1 -0.9 3.4 6.8 11.3 14.4 16.1 15.3 12.3 7.8 3.4 1.2 7.7
France 3.8 5.1 7.2 10.7 13.8 19.4 19.3 18.7 16.7 12.8 7.7 4.0 11.5
Greece and Aegean 11.0 11.7 12.6 16.1 20.2 24.5 26.8 27.1 23.6 19.7 15.7 12.6 17.9
The Mediterranean 11.6 12.2 138.8 16.1 19.5 22.9 25.6 25.9 23.4 19.5 15.4 12.6 18.2
Palestine 12.7 13.2 14.9 18.4 21.8 24.7 26.2 26.7 25.5 22.82 18.1 14.0 20.0
Table 2. Precipitation
Locality 1 2 3 4 5 6 7 8 9 10 11 12 Month Total
Netherland 74.7 51.9 44.5 42.5 42.8 59.2 79.4 104.7 69.2 74.6 57.0 65.3 766.5
South Germany 79.3 70.5 57.1 63.5 82.7 103.7 111.0 100.1 76.6 70.0 60.1 74.5 950.9
France 69.3 62.7 57.7 60.3 63.1 54.2 39.9 63.1 72.8 65.3 88.8 70.7 768.0
Greece and Aegean 121.9 59.6 65.9 33.0 23.7 7.0 1.5 3.3 18.1 67.6 93.4 96.6 608.2
The Mediterranean 80.3 50.2 59.5 37.6 24.0 12.0 2.3 8.8 24.0 86.7 84.7 73.0 543.1
Palestine 103.0 57.9 56.9 16.5 3.4 0.03 0.03 0.00 1.4 6.4 64.5 104.0 421.9
Table 3. Flowering entries and percentage
Locality Taxa Total 1 2 3 4 5 6 7 8 9 10 11 12 Month

Netherland 1148 3126 1 5 47 169 484 784 715 525 308 78 9 2  Entrie
301. 7% 6.1 0.4 4.1 14.7 42.2 68.3 62.3 45.7 26.8 6.8 0.8 0.2 Percentage

South 2272 6459 3 17 99 385 922 1433 1631 1287 533 179 6 3 Entries
Germany  284.1% 0.1 0.7 4.4 14.7 40.5 63.1 71.8 56.6 24.3 7.5 0.2 0.1 Percentage

France 3607 11366 25 68 233 792 1768 2502 2652 1929 968 334 71 24 Entries
314.5% 0.7 1.8 6.4 21.9 49.0 69.5 73.5 53.4 26.8 9.2 1.9 0.6 Percentage

Greece and 622 1920 22 68 288 367 419 343 204 115 66 44 29 20 Eetries
Aegean 308.5% 3.5 10.1 36.6 59.0 67.4 55.1 32.8 185 10.5 7.1 4.7 3.2 Percentage

The Medite- 562 1918 3) 84 252 437 425 339 155 77 49 32 23 15 Entr es
rranean 340.9% 5.3 14.9 44.8 77.6 75.6 60.5 27.6 13.7 8.7 5.7 4.1 2.6 Percentage

Palestine 1071 3654 93 291 726 892 611 326 226 176 139 93 51 30 Entries
341.3% 8.6 27.267.7 833 57.1 30.4 21.1 16.7 12.9 &7 4.8 2.8 Percentage
climatic indicators. On the basis of local floras

DISCUSSION

Flowering plants exist in complex environments
on the earth. Raunkiaer analysed the position and
protection of vegetative winter buds, and finally

approached a conception that plant life forms are

Raunkiaer calculated lifeform spectra giving the
percentage distribution of his lifeforms in a flora,
and he also compared lifeform spectra from differ-
ent parts of the world.

In the present study the author used flowering

periods of all species in a flora and brought the



data together in diagrams showing the monthly
percentage of flowering species. The flowering is
the most important period in the life of a plant
species. Thus, such diagrams are believed to ex-
press something essential about a flora.

In the early part of the twentieth century, low-
ering were studied by many scholars using current
methods, and they found many influential factors

of flowering (Salisbury 1963). The main internal
factor is florigen and the major external ones are
temperature,

light and day length. Initiation of

flowering is controlled by florigens. The {lorigens

are principally affected by the temperature and
photoperiodism.

During the flowering period, the growth of ve-
getative organs is inhibited, while in a vegetative
period flowering maybe controlled. Florigen activ-
ations are key factors for flowering. Some (lorigens
keep flowering constantly even in different enviro
nments, while some florigens do not. Many of the
transplanted temperate plants are blooming the ye-
ar round in tropical Java, but some of these plants
are blooming only during a limited part of the
vear, and may have a genetically fixed flowering
time. Many indigenous Java plants are flowering
throughout year, but some of them are not.

Flowering periods of the species

in a flora are

influenced by the environmental factors, climatic
as well as topographic, and even geohistoric ones.
The flowering periods of a total flora may be loo-
ked upon as a sum cf responses of the (lora to the
environmental conditions during the year.

From XNetherland, South Germany and
of

floras and the number of
adually increase.

Quatra
France, the total sum flowering periods of the
species in cach flora gr-

The patterns of tuesc floras are characteristic
and very similar cach other, and the peak flower-
ing periods occure in July. The patterns of flow-

ering periods are correlated with the curve of te-
mperature in each country.

The flowering patterns of the Mediterranean,
Greece and Aecgean, and Palestine floras are very
close each other, the peaks of f{lowering periods

occur in April or May. The increasing patterns of

Ut
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flowering periods from January to April or May
seems to be dependent upon the combined factors
of satisfactory precipitation and increasing tempe-
rature while the decreasing patterns since the mo-
nth of the peak is presumably affected by the sc-
anty precipitation in the high temperature seasons.

In this study author found two types of patterns
of flowering periods in the floras of the world,

northern temperate climatic

and Mediterrancan
flora.

In Netherland ilora, the peaks in patterns of
flowering periods for native flora occur in June,
while for native with naturized flora in July. Au-
thor reconginized a modification of the patterns of
flowering periods in Netherland by the naturized

foreigen flowering plants.

N

1969 o] =l S RG] WU AL L] Bt o TF

{'r?l/% , Ju‘u/ﬂ’i ok,

REFERENCES

a0

Aliard, T A, 1932. Length of day in relation to the natural
and artificial distribution of plants, Ecology 13 : 221 ~
34D

Fournier, . 1961.

1965.

and Wiltiam Talar. 197

Les Quatre Flores de La France.
Huxley, A.
Huxlry, A.

Flowers of The Mediterrancan.

7. Flora of Greece and
Aegean.
Yong No, and

Lece, 1967.

Japanese Flora. Jour.

Fiowering periods of the Korean

Kor. PI. Tax. 1. 1.. 15~22p.



, 1969. Flowering periods of Korean Flora. J.
K.R.B.L. 3:19-~28p.

, 1971. Patterns of flowering periods in select-
ed floras of the World. Saertryk of Geografisk Tids-
skrift, 70 : 241~-253.

—, 1971. Patterns of flowering periods in selected
floras of the World (2) JK.R.LB.V. 7:23~31.

_, 1972. Patterns of flowering periods in the se-

lected floras of the World (3) JK.R.IL.B.V. 9:133~
139p.

e, 1973. Patterns of flowering periods in the
South Vietman flora. J.JK.R.1I.B.V. 11: 113~116p.

Michael, 1961. Flora Palestinc. Vol. One Text.

P ., 1972. Flora Palestine. Vol. Two Text.

Oberdorfer S.J. 1977.

flora fur siddeutschland und die angrenzenden Gebi-

Pflanzensoziologische Excursions

ete. Flora van Netherland.
U.S. Department of Commerce, 1979. World Weather Rec-

ords (1960~1970).
(Received March 10, 1981)



