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On the Viability of Populus Seeds
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MARFETFORFNRIEWE B X b BE 212258, RA—MAKRETc T b HoRB ks

LR RS B - RS X D REY 4TS, MARETFORIENRAIMN & B

LZYERELOBB T 1k, —ucknpic UTHREHEES EHAETCR THTERC

LT 2 X OTH« oFTFHRIGERBILARS, BHEAOBB L LBSHHUTLD .

PR 2 ¥ ~F 7 o B Populus X H#icky 30 HbLHROB, EWCBISHL, B
RBCET 2028 F e /¥ K¥~7 7 2 THOT, HiciiiBic s BAL, BRI
% LFEE, EFOHBREEMMI L LTARAETFICX ) Ot b5 25N #iE ik X

PEMLHEL TS 5. HARNEC X 254, ARERBINCIRG 2 KB ESBROEABTE

#THoT, BAOPIRRBICKRL L, BeiilEEAT, ML b HELD 2 258
FiCHiE 3252 28550, BCHETIC L 2RMBERICOE 0TS B, RBICETF B
Pk LT, BTOLEMEHNE S REROMY 5—ABETo 5. Nobbe (1876) MHTH T
IFEBRFRETCEPN S DR DML ESBENERLSL L L. Schrider (1886) i3 4BO 1
‘B Populus nigra ¥ 13 HIPMEPCHET % & 23 2 HOBENLRHET 2, RUME



(178)
BBNCRr 2 & 2RBFFRAPEL, HOBFRELVELET 2@ MO TI230R
RBRCRTRITREASE LB UL TR BENERR LA LR U TES. Wiesner (1902)ic & i1
{Z Populus nigra O FIZ#RIRER 50 B & 8B X BFEFLRE, HE - BH 19063 v~>
5 BTORMEST—2BMAS L B/RL, M9 @Y~ 5 o BT L HBENICK S 3
E%10—308, £ RWOBANOEGYFHT BICBY FLIR LTS, Weigle and Frothingham
(1911), Pearson (1914) £ MEREEI: Populus tremuloides ORET-IE MBIEHTFIC & b T2 3 1
Pkl il, EHQNG) R Y~F > vEBFORFMPFIA+HE L2 2HRE, X
Bz AT Lagerberg (1912) i3 Populus tremula B F-0 36 3 BENCA Y X 245, Lowenhjelm
BZEBFTLUSCEB Y ERLRLELTRED, 2k ) RIZRRE 5 BEEER LR
BECERT < F LIEL TH %. Gulisaschwili (1931) 12 Populus tremula FEFOBY2 T
FREPRARCLT8% tET 20 EcETINE Ly A LT Fh AT 2L R

- Wettstein (1936) & Populus tremula B2 IRBUR & « ICELIRT 5 & & 14 H e BER & 528
WMCHEBEOETRER AR L WEL, HREES HU BREERXLURETRAVWERETE .
el - tin (I92) B+~ 7 5 v HBFOLGRITESNC TEHNO AR 2 L ER L.

ABETO LB YRR BIL Ti/hl (1911, 1920) 33 < > 5 » BT ORHERIR 2470,

FREFTCRO 257 BE L AT 2R, BricX b 30 40E 1 Bt TR KR
L, ZERBRCH~%Z2bOREFPHECH T BEER~2 L RE, Fic 192045 cE D
F o -5 — FEERE (B{Lb L o v a) 1Kk b 10—-20% OKS R BT b0 ¥ LRI
BE 255 R L ETHNHEC, 166 BRE2 b —BRINCRET 2 2 BO 7obs, Ko
2% CHD7%. Gulisaschwili(1931) {3 Populus ’tremula OFETF L ¥ @b > ¥ 2) AK
BTSRRI ST 28 LOBENRFEEHILARL L L, 198EEHT R ERE 2
i€, 1931 403 93% ORFENRE L B 7.  Wettstein (1936) ic X #1iZ Populus tremula OFET- -
£ 5—8C OBBMENCI A2 22 4y HOEGERBANLEL,  Reim(1930) € X iU
Populus tremula B T-0 £ HE kL BEOMELH L, BEOKELIRRACLTREH
EERREEBACT2—6 y AOEGE RO, AT ERENCE~SRERNCHE
55, 47 ARARRETRAERL AER2EWEBHE LR L. AFEEETFRER
%2 HHCBEMET 24, BTOH 23 cROBAAFOREELRT bLORFSHRL

W&, Faust (1936) 22 RBETO —SERERE (19 5°C) RABETO4BERLETR b
L, ZHERIL D Populus grandidentata {€ AT 3£ 6% OBRIENS 2 Mk R
B RH M) R F v e vy~F Ty, vE=Fr, I ~FeC B CTEROEE &
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B 20%, fHE5C AR B % 6 HRBOMT & 11 A « TASREN £ REE L bR
WL, FERWUNZOMY ¥~F 72, v o= Fuks )~ F e BTORRMERNHICY Y
2 SERHEOBIN & L L D%

BT B ICABETOREN AR ATk DR B2 LT, 3 b OBERH
kﬁ%ﬁbb%k%ﬁ%@,Gw;wmma)RmmSana@%E%H%3$&quD
Populus grandidentata Fi-FIc A3 2 SERLITRALTS. HY~F 7o d b TRITRESR
SOEBU ECE LA 2MECRKEELEW. ¥~ 5 v REROMFEARCE 2
MUERE TS D, STC X 2FE S, HOLER L BBE DT 5 WHHOMBHIE L X b K
RETHSS 50T, BTOBFRNOBMENAETREL2MELE 30T ), NBF
NOUKOR b FWKBEFIC & ) THUM 3 RAOKTRG, BT BH T 5 —RETF
DR ELFRTRT 2B 45U LEL, 1938 FLUSRIAB M40 T2 8 & tic By
WEIL, Ho—# (iR 17) 28 192 B c ART 2SOk, WNRRAERROREFRS
CEORH, BEMPIELREL T 1948 12 e kAR, HoMBRAERROBTICS b
TH, BUEEEIC LR 5 SO RMICE 5 2742 B ORI 3% OREERA £ BB, XA
B BEET TR, RIEREICH L 4 1057 5 2166 B % 2374 H R (REOBRSIc
I ) CHBROMEWIH TS O%) itic 81% OEB R IHEE ¥ FEd, Faust % Gulisasch-
wili O} 7e B BEEF N BMOR 2 5 O RIS & R Ui T b HRETC L
e % WA L BRI R BOMA BHE, HIC T DI K3 BENREO T Y
HELBI2CE Y 22 2DT, WEHRED 2,3 %%*ﬁa:ma L, HOBOBErRB»THICR
HEEAELTBRETHS.

ABHELO 813 L HBFIAC X O e 2 & R IR 5.

BB H B
¥~ 7 7 ¢ Populus Sieboldii, > &= F = Populus Simoni % 5 ¥ >~ F v Populus laurifolia 3
HOBT & 7.
¥~ 75 o BT RILEEIL AR AR BN T~ > 7 o ESRAKE A THRH
T VM 1938—1942 EED L OTH 5. Rz R 40—50 m OFEESEHT, %!llz":‘}‘
IRICHEL, SO EHTH 5. ARAMIEE 40 350 I KPRICIRTED b OT, 5 >,
FI, fR=vPa, Fr))F, F=2N3, 258y, RV avrE L LEFDIRELT

5. SETOMRLEREITOML.
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HTEE g p LERE  WEEE B & WTle 100ME Ay
£ I B & w

(cm) (cm) L A €4 (%)
1938 6 1  20-% 20 10 3794891 015 9
1939 6 6 30 1520 15 5885000 012 80
1940 6.13 2% 12-18  10—15 4290000 014 96
1941 6.17 20 16 1 5304800 012 90
1942 6. 9  28-30  16-23  10—15 3694000  0.17 98

BT ORBASERCHL TR, SN i RE DR UEF AR, $le
ZERIFSEACTI IR0, Zonle2 riFb TN TR TEr B E, BFos
BHLZ cve= ek I FeOfFTd 1939 £ EHETS 5.

REFEERR

BHET OAFERNORT - BEL AT 5RT L LT, HEREROMIGRE BT o
BHEHKSEERE 2 XU Re L THOT, ABETORFENORENFEEYUHT 2 cE
STHLLE 3BT LHEF & OBR LIS BICHT <ET .

1ok S RFOBIRFRNCREFRBEEs o 1) FRSOEE, 2 BT
DY, O THORKE, 3) BMROUWBELD 3 ERFEHEicL, MroMagty
L THETONBETo%. 3 HREO MRS LB L TIREHR (X817 oml, FBEHT
i BRI B X 2 pHDROT, 2y REERT 2 b e b, 2R LBELETO
VR B TR TRWHR S 20 ¥ B O T, BREEHILHET 0T 3.

T SETIRRECL TR 1938 FEE Y~ 7 vHT AU, REOEELET 2 HEE
Bas: (1938 19404 6,7,8 HOifEE 10-30°C) &, REMEERFRIEREES (—15°C) &l
BB, WBEPIHETRIET £ <> 7 4 > S AR r 0, HLEs
PUHER T2 30°C ic 5 ISRIEEE % b 0 £ %08 500cc DRTFHNIC Hin HRAFENE 5 b0
L, BEHETHOEE LT FY ~ 0 (@TERCH U 50%) BN, 75 F — 7 ~ RCBB AR
EHE B0 X0 2 WL TRML, —eBIlEe (8 1030 B) HoBFEN LR
Fes, HOBBERBERO L0 LHEREIHBIKROBY TS 5.

BT OWRREC X 2O HRC L TR 1939 FEr~> 5 o BT LML, %o
BRI X b 40°C T 10, 20, 30, 50 & 100 BRI L, 2% « BT HMNCBEER
B £ T OIS (—15°C) ICHREL, BC HBET & L CHF T 1360 % % M st
DO LR EEACiF~—@RHEC 2 U LBRIR 2 U keds, HoREE IR Bk
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OB RS L R E 2 HOB/ITHS. s == Feks ) ~ ¥ = 1930%EE
FTRBETER 2170, HOBRIBNLAKBAS3IRCRTETHS. Alkogs
HEOBR LEREESC L 2RI E 20,50 R 100 BBoOo=@resb e ¥ Bicd 3

o»rT, ROMRE~THEFENEEA—~CLE S %?I"é‘ ﬁig)ﬁ ngg
LDOTH 5. i
B33 6. 21 96 9
£ B ERREE L BENBUE I TIE 1940 £ 40°C somsigem 0 6.22 96 10
vvr T o BT L, Koglixomye ¢ o oemom
40°C100  # 6.25 48 13
»5H 4°C100 v | » o 4
¥~ 5 VTR ECC U TOMRCk-~, O OWWER o em 010
60°C 10 » » 0 v
MIETAERS e BFORECHE IR LLS  wc 10 7 » 0 »
. . C 0
ERAHRET RER (LR ID OB TR, o0 T ’
90°C 10 Vs V4 0 Vi

LA R b SR AT DR e M T % ,
HRBTAYTH 5, 1940, 1941, 1942 FEEvr~F 3 vBTFeHLTXOERYITo .
S 1940 FEERTAC BT R B & BISEES (—15C) 0 2 (HRICHF A5 2 2 & L, Z M
NOFHETHOZ T L, WIRET (0°C e T 30 R MIR) Lo 2MoRikE AL, HECMT
WWE L T 7 4 A0 2HICHBIL, UETFRBRRZ LT FY ~ A6 ETERCHL
#570%) LRBDEDLOLCHBIMETO, HOBREMHREBEIHRARELHEOBY TS -
%.
T F Y~ A MR F RSB L T, 1941, 192 Y~ 7 5 o BT R MR

Leht, oM SRomL. 7 FY ~ LRI RETOSEHCH L 1941 R 804,
1942 4EBE 13 #) 1009 & Ute. '

 BUEBIRACHE DT B, RSB ABENET > ¥~ v LR L
P I HERIERE No. 1 8%,  #E0UKE DLl & Lo 100 HisusEige 5 b © 3 #HEDS 300
WA BSMR LB L e WESFRBOMNRERET B L, RFHOIHERGRTF
B rEREL, {%mﬁ%ﬁ%éiu?ﬁ%{s EECHWOATEHRORER L, SENRE
POERL KR L. HEBOEECHLTE 20°C 5L Hst, ZRED 15, 20, 80,

40C OFBENCRE LOBHR LAY 2R, BreoBFBLRFREORRL VEHRLO
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B1x KRARLREME (v~r5 > 1938464 1 HRK)

(ERLHRRD)

B | maam HEE ﬁff; g [ ‘Egﬁi' gj?; ity
Ry (w2728 0% | O e e
(8) (o) | MEBA (% 20| ) (o) | IHA | 0 LA
10 | 1938 6.10 | 93 88 - 280 (1939 8. 7| 0 53 82
23 23 | 86 87 — 290 317 0 41 84
30 30| 76 83 91 300 27 | o0 61 83
40 7.10 | 28 83 94 310 46| o0 90 76
50 2 | 1 85 89 320 16! o 65 82
60 0| o 76 94 330 2 | 0 60 84
70 8.9 0 85 92 240 56! 0 69 78
80 19| o0 55 82 350 16| o 61 73
90 29| 0 65 76 360 26| o0 49 78
100 9.8 o0 83 69 370 6.5| 0 48 59
110 18| 0 69 79 379 1“! o 52 83
120 2| 0 61 69 389 4| 0 43 81
130 0.8 0 67 79 410 715 0 53 86
140 18, 0 61 69 430 85| 0 27 46
150 . 28| 0 67 77 450 2% | 0 13 29
160 17| o 74 81 468 9.12 | o 5 30
170 7] o 70 81 495 1.9 0 4 16
180 27| o 62 52 511 2% | 0 2 27
190 2.7 o 44 76 532 1L.15 | 0 1 7
200 7] o 51 75 562 12,15 | 0 3 10
210 27| o 52 79 593 | 1940 1.15 | 0 0 3
220 | 1939 1. 6 | 0 52 75 632 223 | o 0 4
230 6] o0 55 81 653 315 | 0 0 3
240 2| 0 42 79 684 415 | 0 0 5
249 24| 0 32 72 714 515 | 0 0 5
260 B o 54 62 743 6.13 ] 0 0 3
270 25 0 60 82 77 717 | o0 0 0




2% EREEREICSSEPEFRE

Y=>r7 v

R 40°C
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) 10 WA | 20 W6 | 30 wb |50 W | 100 kM
S/
146 1939 11. 2 10 50 48 50 38 52
189 12. 15 10 50 53 52 46 55
220 1940 1. 15 10 10 18 23 11 27
251 2. 15 8 29 39 38 29 29
280 3. 15 1 44 55 55 37 46
311 4. 15 4 39 48 43 33 39
41 5. 15 0 49 53 49 44 52
372 6. 15 1 59 54 59 45 - 62
402 7. 16 0 538 53 55 47 48
434 8. 16 . ) a3 41 50 39 34
466 9. 17 1 43 19 37 32 28
495 10. 16 0 48 18 42 46 31
525 11. 15 0 45 19 43 42 34
556 12. 16 0 44 26 46 40 34
586 1941 1. 15 5 53 21 44 36 28
617 2. 15 7 49 21 54 43 33
6456 3. 15 9 56 28 53 58 51
676 4. 15 —_ —_ — — _— —
711 8. 20 0 49 34 84 52 36
743 6. 21 0 50 —_ 51 52 40
774 7. 92 0 44 -~ 44 48 33
805 8. 22 0 45 - 58 48 18
832 9. 18 0 28 - 44 23 13
866 10. 22 0 29 - 46 34 5
890 11. 15 0 . 45 - 40 56 1
941 12. 16 0 35 —_ 48 41 13
951 1942 1. 15 1] 35 — 44 42 14
983 2. 16 0 32 — 49 39 9
1072 5. 16 0 27 - 37 41 7
1103 6. 16 0 26 - 33 37 4
1131 7. 14 0 292 - 71 43 7
1162 8. 14 0 21 - 37 29 8
1193 9. 14 0 4 - 27 26 0
1228 10. 19 0 3 - 29 37 0
1256 11. 16 0 4 -~ 20 36 0
1284 12. 14 0 0 -_— 16 17 0
1319 1943 1. 18 0 0 — 18 20 0
1347 2. 15 0 1] — 17 22 0
1375 3.15 0 0 —_ 21 29 0
1408 4. 17 0 0 — —_ 28 0
1438 5. 17 0 ) - - 28 0
1468 6. 16 0 0 - - 45 0
1501 7. 19 0 0 - - 31 0
1520 8. 17 0 0 - - 2 0
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%3 R BREABRIC:IBTEENRE
yE=Fu, 7y, Fn 1939426 5 1 HERE
WREE 40°C BEMEIMEEK (—1570)

| yE=FeoRE (%) FI FooBTE (%)
| LA ) 74 b
KRN | mERERenn |BER 1 20M$f] | 50u5RY | 100Ny | MR ! 20u5F | 50BFHY | 10085
W F R OA 2 K & B

168 1939 11. 15 14 27 26 37 5 21 23 26
198 12. 15 13 25 " 28 19 33 28 24
220 | 1940 1. 15 1 3 2 3 | o 2 2 1
260 2. 15 10 22 23 24 18 24 28 21
289 3. 15 14, | 39 23 30 21 30 37 29
320 4.15 5 19 12 13 2 11 1 10
350 5, 16 5 21 16 15 - 12 16 15
379 6. 13 6 24 14 23 7 22 24 16
413 717 34 40 30 31 21 37 4 35
443 8. 16 30 31 35 27 23 41 39 33
475 9. 17 16 31 22 31 13 36 33 22
504 10. 16 7 38 23 31 11 33 33 30
534 11. 15 12 o7 29 28 10 33 29 30
565 12. 16 5 27 17 24 3 39 24 23
595 1941 1. 15 6 18 16 28 11 13 23 25
626 2. 15 10 2 | ®» 19 5 18 13 16
654 3.15 - 29 36 30 13 2 | -31 2
720 5. 20 19 25 28 18 18 16 24 29
752 6. 21 17 32 28 31 21 - 24 39
783 7. 22 12 37 28 % | 13 - - 26
814 8. 22 2 23 20 22 5 - - 18
841 9. 18 2 18 14 20 4 - - 17
875 10,22 1 7 15 18 1 - - 6
899 11. 15 5 17 14 12 3 - - 11
930 12. 16 14 — 31 29 9 — —_ 15
960 1942 1. 15 7 - 23 27 8 — - 26
992 2. 16 16 - 29 23 8 - - 22
1081 5. 16 8 - 23 22 11 - - 24
1112 6. 16 33 - 27 34 14 - - 23
1140 7. 14 4 - 19 20 2 - - 12
1171 8. 14 5 - 26 15 5 - - 12

1202 | 9. 14 0 - 0 - - 0.3
1237 10. 19 0 - 0 - - 0
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: —® m = % W% B =
Be BR | HEZFME 40°C, B0 R¥fgrMR | 4 B A 40°C, 30 BRI 1R SR
T3 o )] ' %) — [

HE| ®AH g R s w8 | mIE wTH ais K S | B e
19 1940 7. 1 87 96 63 . 78 78 8h 93 90 95
29 11 39 53 0 0 0 27 67 39 46
43 25 90 93 0 0 0 92 93 86 91
61 8.12 87 90 0 0 0 86 97 64 64
79 30 i 74 0 0 0 86 93 64 34
96 9.16 77 57 0 0 0 76 91 44 34

125 10.15 67 19 0 0 0 76 94 40 —
156 11.156 73 16 0 Q Q 77 89 32 8
187 12.16 79 36 0 0 0 80 91 27 23
217 1941 1.15 66 27 0 0 0 73 97 22 16
248 2.15 80 48 0 0 0 86 96 33 27
276 3.15 73 33 0 0 0 83 96 34 16
342 5. 20 95 28 0 0 0 94 98 25 19
374 6.21 79 23 0 0 0 76 91 23 18
406 7.22 | ' 53 4 0 0 0 81 92 25 7
432 8.18 11 0 0 0 0 78 94 5 0
463 9.18 1 0 0 0 0 77 92 1 0
497 10.22 0 0 0 0 0 96 82 0 0
521 11.15 0 0 0 0 0 81 94 0 [
5562 12.16 0 0 0 0 0 81 92 0 0
582 1942 1.15 0 0 0 0 0 82 95 0 0
613 2.15 0 Q 0 Q Q 83 91 (¢} 0
703 5.16 0 0 0 0 0 89 93 0 0
734 6.16 0 0 0 0 0 80 89 0 0
762 7.14 0 0 0 0 0 84 99 0 0
793 8.14 0 0 0 0 0 83 93 0 0
824 9.14 0 0 0 0 0 86 94 0 0
859 10.19 0 0 0 0 0 75 92 0 0
% B K @ =
40°C, S0BE[SE R [JMpREH | [ " 40°C, 30 B R
B Ry | e UMM MRS g | mpagy | e k|
HOB | & A 0 Omesm Zik | wes s | H B | & 1 0 mFm| Zaf | e | e
_ 1 W i [k
5 | ] r j ;
887 | 1942 11.16 85 94 0 f 0 1655 9.14 85 91 | 0 ‘ 0
915 12.14 74 90 o | 0 1589 10.18 8 87 Q 0
950 1943 1.18 73 89 o . 0 1618 11.16 61 82 0 . 0
978 2151 80 | 9 | 0 0 | 1648 12216 | 69 | 81 0o | o

1006 3.15 79 92 0 0 1678 195 1.16 70 7, 0 . 0

1039 417 | 8 | 8 | o | o | 1713 219 | 70 | 72 ‘ 0 | 0

1069 5.17 82 87 0 0 1741 3.19 72 82 | o, 0

1099 616 86 | 94 | o | o | 1769 416 | 69 | 821 o | o

1132 7.19 86 92 0 (] 1804 58.21 74 87 o . 0

1161 8.17 89 | 92 0 0 1832 6.18 72 89 0 0

1191 9.16 84 ' 97 0 0 1863 7.19 80 2 0 0

1223 10.18 89 94 0 0 1895 8.20 86 92 0o ! 0

1251 11.15 72 91 0 0 1923 9.17 85 90 o , 0

1286 12. 20 76 94 0 0 1958 10. 22 81 92 0 [ 0

1314 | 1944 1.17 65 77 0 0 2014 12. 17 51 67 0o | 0

1342 2.14 74 93 Q Q 2047 1946 1.19 83 90 Q I 1]

1405 4.17 84 96 0 0 2077 2.18 70 20 0o . 0

1433 5.15 79 96 0 0 2103 3.16 66 € 0 " 0

1461 6.12 97 93 0 0 2131 4.13 71 7 o | 0

1494 7.156 85 84 0 0 2166 5.18 74 81 0o | 0

1524 8.14 81 73 0 0 .
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ESE TF/-LEMEESEEREE(-15°0 K L 3RTEENE
Yoy 1941486 F 17 HK 19424 6 1§ 9 HIRI

SR 1941 fEET 1942 £ @F R 1 1941 4£38F 1942 £ 35T
FAN wmnw o e 00 e e v

1942 5.16 | 333 | ss | s | 1045 416 | 109 | 67 | 1032 | 90
6.16 | 364 | 86 | 79 | 5.21 | 1444 | 66 | 1067 | 93
7.14 | 392 | 85 | 53 3B | 96 | 6.18 | 1472 | 76 | 1095 | 94
8.14 | 423 | 83 | 82 66. | 93 7.19 [ 1503 | 68 | 1126 | 82
9.14 | 45¢ | 89 | 87 97 | 97 8.20 | 1534 | 72 | 1158 | 95
1019 | 489 | 79 | 83 132 | 92 9.17 | 1662 | 68 | 1186 | 98
1.16 | 517 | 81 | 88 160 | 96 | 10.22 | 1597 | 67 | 1221 | o7
1214 | 545 | 81 | 8 188 | 96 | 1217 | 1663 | 35 | 1977 | 9o
1943 118 | 58 | 82 | 223 | 90 | 1946 119 | 1686 | 43 | 1310 | 91
215 | 608 | 89 | o1 21 | 95 218 | 1716 | 46 | 1340 | 92
315 | 636 | 82 | 90 | 219 | o4 316 | 1742 | 26 | 1366 | o2
4.17 | 660 | 82 | 83 302 | 89 413 | 1770 | 44 | 1394 | g0
517 | 699 | 84 | 85 332 | 93 5.18 | 1805 | 42 | 1429 | o1
616 | 72 | 81| 8 362 | 97 6.24 | 1842 | 44 | 1466 | o1
719 | 762 | 81 | 88 305 | 95 7.29 | 1877 | 53 | 1501 | 98
817 | 791 | 88 | 84 424 | 93 9.2 1912 | 33 | 1536 | g2
9.16 | 821 | 88 | o1 454 | 96 9.30 | 1940 | 37 | 1864 | 97
10.18 | 853 | 89 | 87 | 48 | 98 11.26 | 1997 | 16 | 1621 | g6
1.156 | 881 | 85 | 80 514 | 97 12. 7| 2008 9 | 1632 | 93
1220 | 916 | 80 | 71 549 | 95 | 1947 1.27 | 2069 | 43 | 1683 | s9
1944 1.17 | 944 | — 73 577 | 7 2.17 | 2080 | 32 | 1704 | 79
214 92 | — | 83 605 | 93 3.14 | 21056 | 32 | 1729 | ¢y
417 | 1045 - 87 668 96 4.12 | 2134 28 1758 64
5.15 | 1073 | — | s2 696 | 95 512 | 2164 | 25 | 1788 | 80
6.12 | 1101 | — | 90 724 | 96 6.21 | 2204 | 28 | 1828 | 46
715 | 1134 | — 81 757 | 92 ‘719 | 2232 | 13 | 1856 | g5
8.14 | 1164 | — 76 787 | 91 8.23 | 227 | 26 | 1891 | s4
9.14 | 1195 | — | 78 818 | 95 | 1948 7.17 | 2506 | 17 | 2220 | s6
1018 | 1220 | — ¢ 79 852 | 87 8.14 | 2624 8 | 2248 | g
1.16 | 1268 | — | 75 | 81 | o7 9.18 | 2659 4 | 2283 | s2
1216 | 1288 | — | 68 | .911 | 89 10.23 | 2694 4 | 2318 | 84
1946 115 | 1318 | — | 62 | o941 | 92 .27 | 2721 4 | 2353 | 85
219 | 133 | — | 58 976 | 90 12.18 | o742 3 | 2314 | s1

319 | 1881 | — 71 | 1004 | 86
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ELEORIRABT OBRIFIEN LIRIOKS L OMRERNE 2 0T, BT L BRI
T2z L RETORYENRGLBEHRT RSB 2 & ERT b0T, 10 BHE 30 H OMEIC
CRENH L TAAEIC L DR N A EORB r L Dic, B HLH A B ORE  Hc
B, v~ 7> 188 EREETICS DT TB BT, [ 1939 FEETIRAET
RTd»2ok41530 AR 2%, R 1940 FEE T2 RE T 2166 HHic 81%, [ 1941 4E5EEs '
TRBATHETS Dkeiciid 55 2742 BHK R 3%, H 192 FEEFRETRAT28ME
Hic 81% OBFE L IR 1872, 1940, 1942 L peE745 2166, 2374 H BTk & 81% OE B
ErfAHL, B VERORFENMRETRELRDBIOTH 2%, FRAMHORRIE D
HROBBRB Y R LRI OROTHS. Xve=FegllTIHET226%, I Frik
1202 BT 0.3% OBAR LA Lk, BIEAR ST~ > 7 2 BOW Ol # EHICH b
HCBFHEHL, HOMBFROBBRRBCREITRUNASSEVWT RV, KB
TRENFEOBALRLCTE D, UBERECRTIREREEWORY~F T, ve=
Fu ks Vo~ FeofETc kiR RIRIER, itz “ Mittelruhe” Oh\Wnwz & EHiE2 b0
TH5. HHEOHELCRTY “Mittelruhe” DRRERWTES. H oM ABOBTE
REMILIC “ Mittelruhe” DRz & IZARE EYO EPIRI—E58% & L BB,

A HE I X 2 BERE L TR Y~ 7 5 2, v%an&?DAFubSEE%t,
EEEBT LM ¥, FREIROMI L3R T B ¥ 260 B RS ERS 24 BBk
SETL, HREARR 25 ACBFLRETL, BMCRFC6HECES b0 d%. MLTHD
BABFRELRTRIHE 40 BASFOBTCH ) CRBERES2AERS b, Dikcd bTi
IR S ERE S B ETHDT, il HBic X 5 BRI £ S\
| ACHTFOAKERETRE R EEAOMR L ET 5 L, AT RS
BIEIRTIUZAL X 2R LEMRHCIS 2 2 LB 23 KROFRTIETS 5. EMILOE
BERECLABRECSD Bz &1k, HBIEO HSO, g e#k 1) X bigc,
LI 1.84 © H.SO, iy s 2 & 2 R BECKSG kR H0FH, HE 1.26 © HS0, iIcfy s 53}
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Summary

It is well known that Populus seeds lose their germinative capacity within a very short
time from two to three weeks according to many authors such as Nobbe, Schroder, Wiesner,
Shirasawa and Inamura, Oyama, Weigle and Frothingham, Pearson, Arita, Lagerberg, Gulisasch-
wili, Wettstein, Sato and Yamaguchi; The longest viability reported up to the present was
3 years according to Faust and Gulisaschwili. The author’s 10 years exberime;zts on “the
storage of Populus seeds since 1938 show that the seeds stored under favorable conditions kept
their germinative capacity very long, for example Populus Sieboldii 2,742 days or more. The
author tried in this study to show the influence of temperature and moisture content of seed
upon the viability of Populus seeds.

1. Populus species used in this study were as follows: Populus Sieboldii, P. Simoni and
P. laurifolia. ) ‘

2. The seeds of Populus Sieboldii were collected in 1938-1942 from trees growing in
Yobito National Forest near the town Abashiri, Kitami Province, Hokkaido. ‘The seeds of
Populus Simoni and P. laurifolia were collected in 1939 in Yugakujo, Manchuria. ‘

3. The seeds were stored in the following ways :

1) fresh seeds in sealed paraffin papers and in air-tight bottles at room temperatures,
2) fresh seeds in sealed paraffin papers and in air-tight bottles in low temperature
room (—15°C), '
3)  fresh seeds in air-tight bottles and in air-tight cans over a desiccating agent (adsol)
in low temperature room (—15°C) and
4) dry seeds (10, 20, 30, 50 and 100 hours dried at 40°C by electric drying oven) in
a) sealed paraffin papers
b) air-tight bottles and in air-tight cans
¢) air-tihgt bottles and in air-tight cans over a desiccating agent (adsol)
in low temperature room (—15°C).

4, All test of seed germination were made at a constant temperature 20°C in the seed
germinating incubator at certain intervals (mostly 10-30 days).  Fach test was continued for
7 days. The percentage of germination from 3 samples, each containing 100 seeds, was used
as the criterion of the results of each different treatment.

5. The uniform temperature 20-30°C was found best for germination of Populus seeds.

6. The time for initial germination was usually 48 hours for seeds germinated at 20°C.
This increased to only a slight degree as the seeds aged. The term germination as here used
indicates a point at which the hypocotyl has grown out of the seed coat just far enough to
raise one end of the seed from the substratum.

7. The germination percent of the seed of Populus Sieboldii which was collected in 1938
wads 3% after the storage of 743 days; that collected in 1939 was 29 after the storage of .
1530 days; that collected in 1940 was 81% after the storage of 2166 days; that collected in
1941 was 394 after the storage of 2742 days; that collected in 1942 was 819 after the storage
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of 2374 days. The ge}mination percent of the seed of Populus Simoni was 2624 after the
storage of 1171 days and that of Populus laurifolia was 0.3% after the storage of 1202 days.
The germinative capacity decrease gradually with the seed age. There was hardly any diffe-
rence between the germinative energy of the fresh and the old seed. This indicates that
Populus seeds does not have a dormant period (Mittelruhe). Populus cuttings alse do not have
a dormant period. This suggests that this character is one of the physiological peculiarity of
Populus species.

8. The retention of viability of Populus seeds is closely associated with temperature and
moisture content of seceds. The moisture content under 6% of dry u.v'eight of seed is the
“ critical moisture ‘content ” for longevity of Populus seeds.

9. The uniform temperature for drying of Populus seeds should be under 40°C. The seed
dried by temperature above 45°C lose their viability immediately even with favorable moisture
content.

10. The viability of Populus seeds is closely related to the temperature. A constant low
temperature under 0°C was found best for prolonging viability. '

11. The experiment on the relation between oxygen and germinative capacity of Populus
seeds in 1988 indicated that the storage without oxygen is not important for is longevity.

On the basis of these results the following treatments aer recommended for long-time
retention of viability of Populus seeds: o

1) Reduction of moisture content of seeds at least to 6% of dry weight of seed by
heating under 40°C or by using a desiccating agent (equal parts adsol and seed by
weight).

2) Constant cold storage under 0°C in air-tight bottles or cans.



