36
<V BICEIT A EESH L REEORE
. ZEREROKIE & EER

0

RE W— - B0 PR

1

Studies on the Seasonal Patterns of Needle Fall
and Their Adaptation in the Genus Pinus
I. Seasonal Patterns in Pines of Multi-Flush Growth in Shoot

Sei-ichi QonaTa and Masatoshi WATANABE
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Table 1. Pines and native regions examined the leaf fall

Native region

Species Tree age Latitude Mean Warmth Index

Subsect. Australes

P. rigida MILL. 11 35-45 89.7

P. pungens LAMB, 24 3441 99.0

P. echinata MILL. 18 30—41 127.7

P. taeda L. 11 28-39 146.9

P. palustris MILL, 23 2737 156.4

P. elliottii ENGELM. 11 28-33 165.3
Subsect. Sylvesires

P. pinaster AT, * ? 32-46 111.9

P . halepensis MILL, 25 3045 1356.2
Subsect. Coutortae

P. virginiana MILL. 24 32-41 111.3
Subsect. Oocarpae

P. radiate D. DON. 8 35-37 92.3

P. patula ScH. & CHAM. 24 17-21 100.7

P. greggil ENGELM., 13 20-25 113.7

* sometime multinodal

ZHHHEIID < 1d Subgenus Strobus OEEETL 5L, ML WS EMEILP. strobus var.
chiapensis ICEBH 6NBH, SENITNTVVE VN, P, morrisonicola 13 LIE UIEL HiHE %2R
T, COMIZHEHROM E UTR-12, ZHEHPRIMOMIE Subgenus Pinus iK% {BiN b, &
ERESE 2 P~ TC 12003 3R T L OFERHICE T 5,

WA ETOMIE, B 0 E2BUT, 19765 1 A» 519774128 £ TO 2 4ERH, #A
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B OMEEFELHME Y LALTHADT, ThbDFMIZEIRLIZVD,
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Fig.1 Monthly needle fall of 12 pines in multi-flash type or Taeda-type of shoot
in 1976 (broken lines) and 1977 (dotted lines) .
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BN, BIRBEDSREIGU CHEPRET ARBETH 1205, 5l&HL 2EHDzhEFhOE
OEFITKE, BMED L WIRTIE 20, UL, ZOBIROHE I, BIOMXE L, CCTEE
ML BHD AR A LTz,

P. rigida, P. pungens, P. virginiana \&P#8E OMER O SR L HS LUl e i 2o B35 % FUE
HWeEgTAAETHE, LhED7VREHI2EKT AL, FUE U TEEEOHMES—EO v Vi
Thd, CNOOFOELENL, SHRERTTICANT A%  OREHOME & I1ZIZECTH b,
Bic—BIOIBIN 2 B8N & — U BR LTz, 12720, P. virginia, P. pungens Tl&, 5 At
i Tidh D, EEPBDOND, COROOT/LEES, HERO v I LIZLIZRYD
LNCHEETH 12,

P. echinata, P. taeda 137 * ) AHEHO 7 09 ZRE L 0L AHT A Y T, W5k
ZHHPRMERIHETH 5. CNOOESENE, BFU2 bbb, BOFEEICT DT
D THIIIIFKICHEIEST B, HH - HEF QI P, taeda HHHROBEERE R ) 2 — « b5 v Tk
ik DR, BIIRO—FROKR 2R/ TED, COMFICBIL TESEIORE & —B L Twiz,
FREO 220, #iHO 3FTIE, FHETORICHLE (355 VRS, HEDOHN,
B DL DR~ THXNBHA L ENTE, EHERGIC, NEOELIGHEIS L TS
UTCTROMEED RDbN S,

P. pinaster, P. halepensts XM T A2V Th b, P. pinaster \IHLEITHNE %
WAL B, P. halepensis 13BN B HHME R RIHETH S, P. pinaster DEEHL, &
PO (TH-9H) iK%\, P, halepensis 12 4 A L5100 FTORVEF M ICh Iz h K
WD HNT,

P. radiate, P. patula, P. greggii i&db7 4 ) B KEeOIGHRICH YL Uiz EgEThH b, M
BN ZHHERPHESHETH A, CNLHOEIEL, RFIUIDOEO0, 1ZISHER 28T
B ENI, P, palstris, P. elliottii 1, FUKBEDOHIRICHE ML UIZEBFECH b, TN
REEMED Y ThHsb, LO22MBOEREIRTORE R 127, RWETIILBIIE D
BrERTT-> T, P.oelliottii "ICBIL T, R TOREERIE D ) & — ERECBIEL T Y
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Wz (Fig. 2, Fig 3) . BIC—FICHEE U T2 P, virginiana, P. rigida, P. pungens TiE 1,
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Fig.2 Age and time of needle fall (%) of multi-flash type species in 3 Subsections.
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Fig.3 Age and time of needle fall (%) of 6 pine species in Subsect. Ausirales.
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%, BEOHPFRREO < vicRiug, ki UWCEREBHN 5, REHO < DL, C
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Résumé

To determine the speciation in the Genus Pinus, seasonal falling of needles was measured
for 12 pines with multi-flash type shoot growth. The all pines were planted in Kyoto
and kept under natural conditions. The falling of needles from one branch was measured
twice a month for two vears. Fundamental three patterns of needle fall were identified
as the result of pines with single flash type.

Although the pines to show often multi-flash type brought from middle latitude region
such as P. rigida, the needles fell in autumn. Those of the pines brought from the warm
temperate region, fell in spring and autumn. The typical pines of multi-flash growth
such as P. elliottii brought from the lower latitude region fell throughout the year.
Some pines had needles falling mainly in summer as shown in P. pinaster.

The detection of four patterns in the needle fall was fundamentally same as the single
flash type. This result shows that the formation of the seasonal patterns of needle fall
in pines formed after the speciation of shoot growth patterns.





