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Studies on Seasonal Patterns of Needle Fall and
Their Adaptation in the Genus Pinus.

I. Seasonal Patterns of Needle Fall in Pines
of Single Flush Growth in Shoot.

Sei-ichi QOHATA and Masatoshi WATANABE
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Tablel Pines and native regions examined the leal fall

Species Tree age  Latitude of  Warmth Index Distribution
native region of native region

Subsect. Cembrae

Pinus koraiensis Sieb. el Zucc. 24 44£9 42.8 Eastern Asia
Subsect. Strobi
P, strobus L. 15 43.5+8.5 62.2 E. America
P. ayacahuite Ehhr. var. Shaw 21 17.56%2.2 94.5 Mexico
P. peuce Griseb. 24 42,01 50.6 Southern Europe
P. armandi Franch. 24 30+5 96.3 E. Asia
P griffithii McClelland 20 31.4:£4 71.0 8. Asia
P. himekomatsu Miyabe & Kudo 15 37.6+6 74.2 E. Asia
P. morrisonicola Hayata 11 23.5%0.5 137.1 E. Asia
Subset. Cembroides
* 2. cembroides Zucc. 12 267 113.4 Mexico
* P, maximartinezii Rzed. 11 22 155.3 Mexico
Subsect. Gerardianae
P. bungeana Zucc. 19 344 81.0 E. Asia
Subsect. Canarienses
* P, roxburghil Saz. 11 30.5£4.5 132.1 S. Asia
Subsect. Pineae
P. pinea L. 22 39.0£5 120.1 S. Europe
Subsect. Sylvestres
P. nigra Arn. 11 41.5+6.5 81.2 Europe
P, montana Mill. 23 46.5£5.5 44,5 Europe
P. sylvestris L. 23 54.8%16.5 33.8 N. Eurasia
P. densiflora Sieb et Zucc. 11 38.0£7 86.4 E. Asia
P, thunbergii Parl. 11 35.0£7 100.9 . Asia
P. massoniana Lamb. 24 28.0£5 113.9 E. Asia
P. tabulaeformis 20 34,546.5 66.8 E. Asia
* P, merkusii DeVriese 15 12.5%10.5 211.0 S. Asia
Sucsect. ponderosae
P. ponderosa Laws. 24 36.5:£14.5 60.6 Western America
P. jeffreyi Grev. Ball. 22 35.0£5 61.1 W. America
P. engelmannii Carr, 13 27045 120.7 Mexico
P. durangensis Martinez 13 24.56%5.5 104.6 Mexico
P. hartwegii Lindl. 13 19.6%5.5 64.1 Mexico
* P, michoacana Mart, 12 19.54+3.5 133.7 Mexico
# PP, pseudostrobus Lindl. 12 20.0=6 123.7 Mexico
* P, douglasiana Martinez 12 22.5%+4.5 1317 Mexico
* P lawsonii Roezl, 13 18.0%2 165.2 Mexico
Subsect. Contortae
P. banksiana Lamb. 11 54.5410.5 37.9 E. Canada
P. contorta Dougl. 16 47.0+16 29.9 W. Canada
Subsect. Oocarpae
* P, oocarpa Schiede 12 20,07 121.0 Mexico
P. muricata D. Don 257 37.5:£3.5 83.1 W. America

# Pines planted in green house
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Fig. 8 Relation between two temperature conditions, MWI in native pine habitat
and WI of the species directly before needle fall season at Kyoto, O—ees ;
indicates from start of leaf fall in summer to end in autumn for some pines
distributed in high latitude regions. Although the season of needle fall
was related to the native thermal environment, it was basically regulated
by the thermal conditions at Kyoto, the pattern of needle fall seems to
have acquired during the adaptation to the native habitat.
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Résumé

To determine the speciation in the genus Pinus, seasonal falling of needles was mea-
sured for 34 pines with single flush type shoot growth. The pines were planted in Kyoto and
kept under natural conditions except for some species from subtropical regions. They
were cultivated in an unheated greenhouse. The falling of needles from one branch was
measured twice a month for two years. Three patterns of needle fall were identified.

The needles of the pines brought to Kyoto from northern region (high latitude), which
is cooler than Kyoto, fell in autumn. Those of the pines brought from southern region,
which has a warm temperate or subtropical region, fell in spring and autumn, and those
of the pines brought from the lower latitute region fell throughout the year. Some pines,
such as P. pinea, P. bungeana and P. roxburghti, which seem to be old species, had needles
falling mainly in summer.

Needle fall in autumn seems to be due to a response to the cold in Kyoto at that time,
and occurs irrespective of the time the needles fall at their native habitat. Although the
time maximum needle fall occurs differs with the habitat, the pattern of needle fall was
not changed by the new habitat. That is, the pattern of leaf fall seen at the native
habitat seems to have been acquired in response to the temperature conditions at that
site. The species with leal fall occurring throughout the year are considered to lack
sensitivity to the cold temperature of autumn.
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The age of the needles that fell was various, although it also varied with the longevity
of the needle. The older needles tended to fall slightly earlier than the younger needles.

Judging from the history of the pines, the type of pines with needles falling during
the growing season, in the Mesozoic Era, may be one of the oldest, and the other pines
probably originated from this type. The pines in the low to intermediate latitude, with
needles falling in spring and autumn were derived from this type in response to the cool-
ing climate in the Quaternary period. The falling of needles in autumn was considered
to be a character acquired in response to the cold of winter., These leaf fall characteri-
stics are considered to have been kept by these pines to the present.





