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Percetiage of flowering female strobii
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Dotted lines indicate the percentage of
receptive strobili when their receptive
periods are assumed to be ten days.
Fig. 1 7 o=y &7 h<viliEoBRTERR
(FAFN234F) i
Flowering periods of female flowers in Pinus
thunbergii and P. densiflora at Meguro, Tokyo
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O-1-2. # R & & %
O-1-2-1. 7H=v &7 a=yOBIEY
8ELED I u=VIsARET A= V1I6KICD
W, 19534 IC HETEDBATEIRTLE TRE Lol
B4 Fig. 1 Th 5,
7u=2vid4 B2lA L SHENRUED,
4 A30R I3 EE D T TOEEHBETEL
feo TH=VR/70=Y X0 1RAEIIERLES

(1953). CNT, 4 B29B D HBITEAIR U, 559
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HEIEOBRTLRILIC B § 2 MER TS b b - 7o s, BELOBEIEHRE, > 0B EKL I 20, =
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7n77amﬁﬁ®%vﬁfﬁ%@%ﬁﬂﬁéﬁﬁbr,ﬂﬁ@%%ﬁﬁmﬁﬁmxb,@WKib,i
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{I3BTHHIo
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RO K & KA RFERNCHIE LIckiRiZ, Table 1 0&B0TH 5,

a3, THATYIKHBLT, FEHETPOREWEZRL:, AREDO=YHIZ, TH=Y, 7
a2 VI LT, B2k K&Ehotc, AEEVEORLTR, 7—F =Y BMloMBLD dETF LA

ol
g1, RRET A<D 8FHE, 2694, S0FEEMEKEThZN3RTORALT, HEBE BB OX
X% L5~ 7D Table 2 TH 5,
BRI RS EETDERIZS 525,
B oto. 2654 L8OFEAEMKDMTIZ,

S MEADIER I, 2504 L SOELMADTIER LD PP R E
FhERE{BLTH 1,
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Table 1. = v H O L K 0 kK &% X
Pollen grain size of some pine species

Species L (p) I (p) D (p) d (p) Remarks
Pinus densiflora (+ Z?l) (+ 3.96) (+ ';‘.12) (+ 2.76) Age: 20~30 years old.
P. thunbergii ae| 2| @iy| @ 2o T
P. taeda 91 65 54 45 H_ﬂ L
) (£ 4D (£3D| (£ 29 (£ 2.8) F_L__4
P. rigida £ 59| ol xao| tae| Humidified polien.
P. massoniana (+ 1.73) (+ g?o) (+ 3?5) (£ 3?2)
P. pentaphylla Een| 20| @y @2
P. Strobus can| 50| @i 2o

fob, TERHLOK % S A IRTIC A R
HBEDED ERDLDICHMMTATIE -
rEThH, IMHOEXTIIS%T, BTR
1% T8 FLEL 255, BOFELELOMTHE
EBRLNIH, FEADNES , RV 7R
L, WINLERIERKNOXAKRTS S
1o, SEBORBBBSELZBEM»S L
STV BEBRIEASH D, HIRHT 2LEH
BBd LN,

O-2. TEHOREFELIRER
o-2-1. & ¥ & F &

FRRFE AR IREH O ZREH MR P DA B9 304

ORRET A=y 3BEKEHRA L, HEIED

Table 2. TH=VICBIAEMUOKREIE
K s OBR

Relation between pollen grain size and
tree age in Pinus densiflora

Tree B W Age
No. 8w | W | 8w
1 79 + 3.4 |65 £ 3.3 (67 = 3.9
L 2 76 £ 3.2 |72 £ 2.3|67 + 4.1
3 75 £ 3.6 |69 14,5 |73 £10.9
Mean 77 69 69
1 42 + 2.6 |40 £ 1.5|39 £ 2.6
D 2 43 + 1.1 |39 £ 1.3 |39 £ 1.7
3 44 £ 3.1 |37 = 7.7 |40 + 3.1
Mean 43 39 40

Note: L 735U D it Table 1 IL/RENT 3,
L and D are given in Table 1.

BATERIS B 5 2 BB &ic, PATEBAA® 2 BEETO 6 EICDhIY, MAEHEKRENOR- TR L HE
D, REATKEVICE LTHITES, BRET LAEREED 2 HIEE, HIEOHZRRL, HELY
7 ABELICH A ICANTR R, TOPTIRB LKL S THRD 2 FH LD 3MRIC OV THRRETES -

1o
M-2-2. # 8 & % K

EERERIE Table 3 & Fig. 2 WRTEBDThH -1,

BAYD & AT, BITEEATASES X<, BATERT 8 B BIXREIER BRI 2. HENTEREE
W3EEE, BTEDHSE R BEIRE R A o - L B ROKERMSZ Shic,

WOEEKE VICE UTEDLBTEE HBRNICEIEO A2 ANTERER S TED IR L it o0
T, NIEFRBEER L, ZOMRTIR, REHAOMICIIIZLALESBDONT, REHEI
?,ﬁ%méLbfﬁ%%%btﬁoib%m%%ﬂ%mﬂnfﬁﬁﬁﬁéﬁnﬂéﬁwt6@@3#,
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Table 3. RERHLEEFELERICLILBED
T h ey i DRER & R3ER
Quantities and germination percentages of pollen
collected under various methods and dates in P.

densiflora .
— | IT000HETES 72 D
gﬁﬁﬁg WETWN | OftmE | TERRFE
dates Collecting | Pollen quantities Pollen
(days) methods per 1000 male | germination
¥ flowers  (g)
_ 3 A 0.9 83
B 0.0 —
— A 1.1 73
B 0.0 —
_ 4 A 1.2 86
B 0.6 90
— 2 A 1.6 87
B 2.1 92
0 A 2.0 87
B 2.5 90
A 1.4 85
+ 2 B 2.4 89
XG4 x6§ x10%
o 0 kY
—a—A Nol
e
---C

BB RIS S R —
Pollen quartities per single male catkin

20F

i

20

%224 %

Notes:

*1 BATEBHERB A 0L L, 2hld
B3 —, DB+ oRETR
U7o
0 is the first day of pollen
dispersion. —8, —6, —4 and
—2 are 8, 6, 4 and 2 days
before 0 respectively.+2 is
2 days after 0.

*¥2 A; YIBEKE LU

Soaking the base of

twigs with male cat-

kins into water.
; BEEE BN THRE

B,

Drying male -catkins

naturally in paper bag.

os)

Vis 0 2 2:4 2‘6 28
HEXRA B
- Collectting dates of male flowers

Ve 20 22 2'4 2
HEKRAB
Collectting dates of male flowers

28

Vie 20 22 24 2 28
ERIXERB
Collectting dates of male flowers

ARYEIKE L, BRI 7 ABENICHTEE AN TRE S SR E IR
B BN, CREMNICEEEANTERS TN £ RS 2 Hik.
A Puttihg the base of twigs with female catkins soaked in
--Drying naturally male catkins in glass tube, C-:-
---Drying naturally male catkins in paper bag.

Fig. 2 MEIEERERI& 1 HEIES 22 DIERIRIEB & ORIR (BH5], 3 8K
Relations between collecting dates of male catkins and pollen quanti-
ties per single male catkins,
A, B and C indicate methods of pollen collection.

water, B:-e-

observed

in three individual trees.

ERERPLBUT, REFRIBEED - 1203, KERLHBOTRAE,

RERRE 1EELS ENBIEMBOBERKRIR Fig. 2 0EB0Th-k, BHICK - TETOERITD
A5, 5 A268 (BILEED OREMSEORL, REFHEITE, 77 2ES>HU>EHE (ks L)
DIETH -1z UL, BITEROROEHICRET 28013, WEBKE LESRY,
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I-3. REENERLEHRNRE

—fi, S IZHEEOBRTE 1 ~ 2 BREENCTREY, EROREMSKRONIEEEBRET 505, ZOHH
BPRBORV, ik, FFELNTH<Y L7 ao~y OLEkOMIEOBILAMLRE LI ERTD, #3
BEICHic T3 (Fig. 1) & o LT, RE3BRREEZLT T BENDSLLELONS,

Z2 T, BMOSHIIEIEDZR, SHICLDL I BEBELOhE, SO0 UORAATILEN
HBLENS, HHEEOREODH T, ROTOBELRE L.

O-3-1. # ¥ & K %

1953¢E5 B 4 H~5 A 31 RO 1 HpAOYMIcH - T, B 25cm, 18 15cm 0BE7 77 b ER
HOMIZFE UEEDO 0 7 » VIEBOBEZANT2EICLAbD L, AUBKROBR/ S—F 2 ¥ MER+
€07y VEEED 2 BRO IBPOREZNTN AT OEAVT, ShoREZLEBIREBEINCK
STHIEL, Rim & B Ui,

O-3-2. # R & % %

Table 4 {F, 195345 B4 B 55 A31EE TOM1I»AM, FEI9BLI%K 1O 2 BRIELIE
OhOEERE EFERR, MEPHTicEohTHUSh RERE ESBORSEELRLILSDT
H5, PR

[OBERICRL L, BARE o7 » YEPABERID ST IRFOBRIBEMSEICEL, FIREKX
Dd3°CLHELEP-T, FROBAEEZRTOALLI BERNERLTN S, ABKOEERRD
B RBEDD 10°CE b o1, T, BEEERODVTHARSSRDEL, W 37°C zR& L7,

Fig. 3 1319536 5 A 9 8 (HX) &F4E5 A25R (WX) i, AU 3EREOSEEROT, FHIKDD
FH5HET, 2HHBXCRRSNOBRELZIELIERTH 5, FHIIRFOBRMET, 3 TICRER
NOBERTERLD BEL, Bl toy > VERTEXID 10°C L EL->TVS, 5789
AOBERNTE, REEMOC—7RTFRIBTHY, DBRTHRL, ITHTREELOBEBILALELR
%, 5 ABADOEHTIE, 1T THAAKMKEIDH 8°CHWEERLK,

WO AR ORIICH T BBHREL L 5~, 7A=Y Tl 50°C T2HA, 2 a<yTRTA<Y
FOETERIBAEVELSTH B4, PR COBEORE THHIMET 5 C itk > TRIFBER
bbb EEHELTO S, 7 Coscieny® 12 ki, 30°C BlLEiC 24 BB F ATV OIERITEE S

Table 4. REFOHHEENORE (B2 5 J1 4 O~@4 5 A3LR)

Different types of pollination bags and tergi’beratures inside the bags
(May 4~31, 1953)

LA DEE Temperature inside bag (°C)

Type of bag TR 98 a. m.9 F# 1B p m. 1

Mean Max. Mean - Max.

CBBIITLE + kBT Y ‘ :
IBgrown Kraft + Cellopﬁane 23.0 26.0 26.0 35.0
WR—F X /b + 0T 7V
White parchment + Cellophane 29.7 37.0 28.1 36.5
o7y V28

Double cellophane 28.1 37.0 27.3 36.5
X R:& R’ . .
Control : Air-temperature ok 20.4 | 24.0 22.5 26. 5
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‘c
0 —o— EOTEM  Cellophane S
—0— BEN-72H&  White perchment paper-
—o— BET757HR  Brown kraft paper
—— % B Air--temperature
@
5
e
&
é 30 304
b
B
5598k X 5ABoh X
20F May 9 ----- Fine weather 201 May 25 ===+~ Fine weother
;A.m. I.l am I. p.m. i;pm. 5.p.m‘ ;n.m. llln,m, l.p,m l;p_m\ 5;>.m.
¥R 285 #)  Observation time #7 38 83 %) Observation time

Fig.3 REENOBREOEL
Change of temperature inside pollination bag.
FBES, hHL® L, N—FAY MEL LT T 7 VEO 2 BEROBEHSTELD 10~15°CHL,
ACHTEOREIEESNEC L bH - L BTV S, CNODEBRXS TS E, RRESKNORE
BBEREBOEBINERDLN S, CoBADSTHE, AHTRVL IEEOKD ) BTR, B4
BBb-Eb &L, PVTHOT 7 v, HRBOIFICI S,

REHIC OV TIE, McWiLLiam®® |3 Austrian pine & Slash pine OMifkic @) vV —t—Y « r—v
vy, (D) B 77 MERT @) 2BB-70b0, (© @) OHOLI2/BICTArIRERAG LD
DOERDEE, BLU () KLU OBEHENT, (e €Ll OHBOEREERIED 5 BMichiz-T
Rl U4 R, PHRER @) »5 (&) NEKED 7o B TIRITHS HBAERBBRHD/ —F £ ¥
MEE 2o T 7y VRO 2 EROK[NEE SEBHATEIGE S, #RED BRIMIGEV J0REERL
1T EEHE LTS, Ronmeer 58 3R =5 v v, 1, EREKO SHEHOKOBEREZHELT,
BN K, AROFESE L, BNOREZLSLBOCEDs, HROBALEELTV S,
Nienstaenr 52003 Tsuga canadensis DREICKEBEHOREEZ AV TREBZTEV, Zohis220R
Whd, ARENARKELDDTHICES '

2, KVBREEER L, RO THEBESES XD

572EDNTHY, Svensk skogstrodsfol-

, i R~
ddling (1960)% o#ETH, 1HEHD ; KAy : Number of
% ¥ B* BRARY R M female flowers
DEEEFORTRAMRIS > L b &L, Dates of | Number | Number A
nof FEIOF 2 —THIOERERLT pollination | of trees | of bags "’} . 215( é"é%k
ota.
P
BY, (¥FELEBOBNTTRF v « F er bag
2—70d, BAROILAUTIEIVH, KEDOHE 1 8 11 22 2.0
3~ 5 20 22 34 1.5
HESTIRTRIS B2, 7~ 9 16 20 5 20
NS OHEREICINE, ARE, Tl 11 ~ 13 20 22 36 L6
BHEREER, EEOBEARETHVIC3E 16 ~ 19 19 23 40 1.7

@ﬁﬁ%&@%ﬁﬁ@ﬁﬁﬁ@(,ﬁgwg Note: * [HTERHIEHR ORI @A Days after the
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POVZRRRERELTTCh TS LS icBbhd, £k, BT ->T, {LEHEEROBEROD LT
KEDORREEREGHFBEEINTED, ZhHIKONT, TSKRHEEDZLEND 5,
O-4. 7h=V, 707 VNEBEAROEIEORETIELRE

< VBOALRETRE, REEFLPRILLZ5NEV, ZOFERE LTIR, [EEAEIKKIFNE
PEOMEIER DKM, A LITEROEE, IROKHAL SZR/ICV - 2 EBNLHE, REKOXE, ¥
BB b CILREZ OMDOANMRH R EBEZL OND, 22T, EBELRZOFERD—DTHBLEX
SN AMIEOZHRBEIHEZMBIDIC, TH=TYEI o0V K OVTERETE -1,

I-4-1. # ¥ & F &

TAHZYIOWTIL, 4FELGEARSAERA LT, HIEMBE X UD 5K 13BN, BEEEDT
72087 7 4 VROREEE T, MILOBTEREE, 28, 4~6H, 8~10H, 12~14H, 17~19A®
5EICHIDBOED 1M ATEREITIE - . HAERIZ, KIELDT H = b oRFICERL
7ebDT, 5°CHITEE 40% THBUEASHER Lic, ENORERE, Wl 18H%E 1 hARIC
ALEFEREZOD > TN ET A, ThEN, 83.2%, 83.3%TH - DT, RBHEIMOEIZILH
~7:bDEBIL LT,

782DV TIE, THEEDEAR S REHA LT, HIEMSEELZRILHTHS, 5ERBTECE
I, 6HIChD ALZEWMETE > tco EMRBEZOECERUBEATERER O, B, BRZH, &
28, BREBICOOVTHRAE L THBR U, RESRZEBEYT I VKD 2 BHEZAVOT, KO
FE ML ORED 570,

O-4-2. # 8 & & %

T AT VIO TOEREERIE, Table 5 IZRTELV TH -7,

LHTES 72 D OFRERTHIL, BRI ~5 BRER LA SDOBRLSh -7, 1I~I3ABKKEEE
DIRVELT B0, 16~19HETH, DTFPUBOREBFNION TS, TH <Y Oiffhi, BATEL
BUHTHOELICHL £TIC, HEB2~3 B30T, BTER 1 BEOZROBIIE KEIENEEIC
BT sfct LiCiid, &z, COROZERMEP 12T & 5, ZHOKRICETH - i
TEDs, ZOREACHIEL TS, ZIELEAINKIERTEE T 2HARDIVE NI ZITH S,

Table 5. 74 = HfEDOZREAIHELR

Receptive period of female flowers in P. densiflora,

Z onFoERE % 5 N 7 B F Obtained seeds
Obtained cones B T ¥ Number of seeds %3 %
iR LERERH72D 1EETEH 72D Germina-

¥ ¥ |Coneset|# ¥ |Hx E|v4+ Per cone Per female flower [tion
Total |percent. Total | Sound | Empty Total | Sound |Empty| Total | Sound|Empty percent.
6 27.3 177 73 104 29 12 17 8.0 3.3 4.7 71.2
15 44,1 530 296 234 35 20 15 15.6 8.7 6.9 85.5
12 30.8 340 227 113 28 20 8 8.7 6.1 2.6 78.1
11 30.8 210 104 106 19 9 10 5.8 2.9 2.9 80.8
5 12.5 41 24 17 8 S 3 1.0 0.6 0.4 54.2

beginning of female flower efflorescence.
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Table 6. 7 u =y ETEDSZHE AR

Receptive period of female flowers in P. thunbergii

2w oax|mEANM| B % Numer of Ol o ekl E
= ; = female flowers i OF
Dates of | Number | Number T3
. - ) A 1 4:3%5 =l PN Cﬁ‘é‘: & $ 7Y < >
pollination | of trees| of bags | ¥ ¥ 0 @ P |Cone set|#8 ¥ | &£ £ | ¥4+
Total Total |percent.| Total | Sound | Empty
Per bag Py :
(%)
5 20 19 58 3.1 14 24,1 495 445 50
10 21 20 63 3.2 12 19.0 355 258 97
15 15 13 48 3.7 13 27.1 437 182 255
20 15 15 43 2.9 17 39.5 421 157 264
25 17 16 45 2.8 10 22.2 114 1 113
30 13 12 40 3.3 1 2.5 2 2 0

Note: * BATERRIEH DR @ A%k Days after the beginning of female flower efflorescence.

7 a2 VIONT T - - EBRERIZ, Table 6 0&EDTHY, WL 1ML OERETF
iz, 5RENb LB, THTVROVTITE - EBRBREBLUTH -1/ 7 22V DBE, 20
BEETRMPEBODOFEEMTFNIONLN, TNUKRIZIBEALE0IGELSES, LiL, 30ARETIDH
THTRSIBAERTBE LN, BRER2B0ETHH20H%ER LI, BRIRETIE, MIEDEDA
FEERISABC A OMELIZ LY, RBEIKELTEH, COFRTHOEE P IMIER25~30R C

Table 7. 32 Bl % o i # &
Types of pollination bags and

i [~ {
B AM KoY BEAM | £ K Number of
il FE female flowers
. Pollination | Types of | Number of | Number of
Species date bags trees bags B 148570
Total Per bag

8 B 14 16 83 5.2

w 13 13 66 5.1

16 B 14 16 88 5.5

T h o= w 11 12 50 4.2

P. densiflora 24 B 15 17 78 4.6

w 14 15 70 4.7

B 5 5 22 4,4

Non W 6 6 27 4.5

8 B 14 14 48 3.4

'\ 13 13 42 3.2

“ B 13 13 48 3.7

7w =Y 16 W 13 13 50 3.8
P. thunbergii

24 B 13 13 43 3.3

w 14 14 53 3.8

Non w 16 19 57 3.0

Notes: *1 8 ~24 IJHEAEDBITEBIA R ORBREKTH D, Non BEZMTH 5,
8, 16 and 24 are days after the beginning of efflorescence of female flowers.
%2 B; #8757 ME++wn 7 >~ Brown kraft paper + Cellophane.
W; BfS—F 2 ¥ b#k++€a 7 »  White parchment paper + Cellophane.
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Obtained seeds

Number of seeds

LEREH7D - 1 HETEH 72 0
Per cone Per female flower
Total | Sound | Empty | Total | Sound | Empty
36 32 4 8.6 7.7 0.9
30 22 8 5.6 4.1 1.5
34 14 20 9.2 3.9 -5.3
25 9 16 9.8 3.7 6.1
11 6] 11 2.5 0.0 2.5
2 2 0 0.1 0.1 ¢}

NLFIOBA T, &5EEERS,
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AETHAET, BOAREERY, RED
FERELA, LT, ARMICE, %
HOF BT FTENTED L > IR
i, Pawsey®® |3 Pinus radiata DK
RRT, TRTREMG2EETHY, E
WO BEHIHEEATELICE T 1B
BOLBRBNC EEZFEDT S, Enrensere 59
ICE i, Pinus silvestris | DT, 04
(MEIEBARTRD O 2 B » 548
(HETEDSSER TRV ) FT°% 7 BB ic
NG TERH UL KR, DS S 4 (8530
MO KERLLBASIb T, £

REL SUREBEFNZ SN D 512, Barner 512 (3, Pseudotsuga

menziesii, Larix decidua, L. leptolepis OZIETHREMARA LU S, Ps. menziesii Ti312~14R[ETH
D, ZOWEARTREDRICERLTORITEEORTV S, THEHMOBE D IHEOED ADZER
E—BL, KbOIEDADE, FEREALOHEBICL > TEDl, T, #77VIDOVTIE, 19564
L1958 D 2 [T H I » TRERBREITRL, oMk 2 2 ORFRROBRP S, 12 BHEFTROZR

WL O Z K Wik MR

receptive period of female flowers

oé‘ %ng\:b?% Z b 1L 72 B F Obtained seeds
tained cones £ F ¥ Number of seeds
(0 1 BREH 7 1 HETE 5 fe
@ MR | owm | % E| v4r | oEEH D FFEH
Total ercent Total Sound Empty | Sound seeds [Sound seeds per
p . per cone female flower
2 2.4 53 48 5 24.0 0.6
29 33.9 200 161 39 5.6 2.4
20 22.7 72 30 42 1.5 0.3
11 22.0 116 83 33 7.5 1.7
2 2.6 0 0 [¢] 0 0
14 20.0 4 0 4 0 0
1 4.5 0 0 0 ] 0
8 29.6 0] 0 6] 0 6]
14 29.2 319 228 91 16.3 4.8
23 54.8 667 491 176 21.3 11.7
8 16.7 79 23 56 2.9 0.5
23 46.0 311 106 205 4.6 2.1
15 34.9 342 76 266 5.1 1.8
15 28.3 10 0 10 0 [¢]
0 6] 0] 0 0 0 0

Non means non-pollination.
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TREMARA 3 B EHEE L TV B,

P ED#HERER, EEOOKRLBIEZ—KTLXHT, v VBUAND Larix, Pseudotsuga 1 ETHK
ZRBVESITHS,

I-5. RECEDOEEHIBHICRIZTRE _

O-4 OERD o, MEOZRETELMD 2 VIZERESROBRICE - TEBES U 2WRELGHZ L
EZoNDT, 2E¥OERETIE -1,

O-5-1. £ B 1
o-5-1-1. # % & 7 &

THEEDTH=VISAE 7 o=V UREHRRALT, BHK (777 Mo 7 > VRO 2 FLR) LA
B8 (0774 VEE R T 7 VRO 2 B O 2 EEEAY, A1E% 8 B A, 168 H, 248 HODMIEIC
T Lo BA LTERIZ, MREE SAHRAKORATENTH 245, 7H <V IRFICIRE L Hidit
¥, 7 o=y RRECRE LCERIEBTH -1,

O-5-1-2. # R & # %

FERHERIZ Table 7 ODEEBDTHY, Th=wY, /=y EbiKROEEIC B{HELEL, 1HESHD
DOREBFEIILATEHR 8 HEZRDODDOMES L,
AEERBT AIILEELNLS, THA<YTIIUBRBD
ZIMTRLAKREBTFNZONLI D >1chS, /0=y T
RBEAROBAICKRERFNLOoNI, CORANMD,
BERIIMIEOZZHT AN Z VL SPRS TR
BHE2bDOEEZOND,

PR BREPBNTIRATF v 7 « F2— TOHRERD
fomele e I TN 2, 3 DWW i B RS, BEDOERER
“'Eﬁggfﬁmww EAKMICRSE, BERZAREEDS, 1HIED
1D OFEEMTFEMBDIEN, Th=Y TOREHR24R
BOZHREXPEEIMXDO LI IC, BEBFHLLZLD

(%)
100r

90

<
>
T

>
¥

o @
f=] <
T T

8

Percentage of flowering female strobili

"o NTORNEATS, ARROHEEN B C & »
& 5, BRAROLHILD o3 LT AAEMBEEE DT
MTH 3 EBDNL,
1 I-52 % B I
R R I S S R R o-5-2-1. # ¥ & F 1%

FATERAtE 1% 043 B BY P
tEH D 4% ¢ —
Days atter the beginning of female flower receptivity 8IFE nwy 8 REDH T, AR (B

BEMIREC--68 A, BIERHEIER---189 FAVMEEEa T 7 VRO 2 TR), BEK (BRy

No. of trees observed::-::- 68, No. of IHVEEE k0T VERD2TEL,) €0 T > VK2
female flowers observed::-:-- 189.

Fig. 4 7447 ovvortoang — BROSHRORERNERICE LT BB LR~
HFICH 0 5 RTEES too TRAHH, BEERATENE WM 8 B

Flowering progress of female flowers = . , s . N
of Pinus thunbergii (7 years old) in RO FNICRB Lo CORRICUR L7 MBkd S

natural condition. DT, [FAED 7 a<Y68RDERIC >N THEROR
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Table 8. KESOME M7 u=Y DI RIZTEE
Effects of type of pollination bag on the fertilization of P. thunbergii

3 Z LI BRE Z 5 h kB F OB
Number of female flowers|Obtained cones Number of seeds obtained
SOWMGBEAR , | 373
S50 DSIR F D R LRE S| 1 DR
Types Number“% i B/A | # %% | ™ WO EEAS ;: 03‘6%*% q
- ‘ 5 oun
of of At the 'ﬁrtn é}.lﬁf X 100 Cone set Sound | seeds
bags trees time. of unbag- Total |percent. Total | Sound [Empty| seeds per
bagging| il (%) %) per cone ﬁ(t)l:;l?
B 8 33 19 58 14 42. 4 323 228 95 16 7
w 8 28 22 85 17 65. 4 549 418 131 25 16
C 8 31 10 32 10 32.3 331 245 86 25 8
Open 8 66 54 82 36 54.5 | 1,627 | 1,359 268 38 21

Note: ZDFEHIT Table 7 IZ;RENTWVS, Types of bags (B, W) are given in Table 7.
C means double cellophane bag.
BRI EICBRTE U ETER % J~/cs Fig. 4 TH Y, REOIOHEIEHSHHIEL ZUHT o 8 BkIC
i, 2MTEOBBIHIELTEY, COERTERETIN -1 L &ITE, RBSOMIERTEREZIAN
BREBICH T EEZ TR,
O-5-2-2. # B & % %

$EEIREET Table 8 DEBHTHY, 1MEHLDD AEBTFHIE, ARIMBBLE o7 7 V&
X0 XL, BAZRSARESBER> a7 r VEDIATH -7, £ 7 7 VETH, ZONKEKRRE
B OREBFRIZAME LB U TH - 1 s, BREMEL, LCRHLTHETOETBE D, -7,

BEZEZFICOVTHZ L, BEESEOK[RIGES, ABRKE o7 7 VRLIIKRELOERIR
ENTNZDT (Table 4), BEORBFLRILT LI —HE LI, Lid-T, #HREOUEEKCSN
T, BRERDTTRL, SoCREHREOLVEELREZESBEL TV IDTRIEVNEEDNS,

I-6. ZHEH LR
n-6-1. # ¥ & 7 ik

8EED I n=y1I3EKE T H =V I2EEEHRRA LI, 702V Ik DT, 196044 A21RIC, At
R=F AV MRE LR T 7 VD 2 ERTHILOREAT IV, HIESEEEEEYIL5A28, 5840,
586 A0 3EIKhic->T, 1A, 20, 3AZRICHI TERETR -7 AN/IEBIRTIE
2N OOBRANSRELT, 5°C THELARATEN TS, ’

T AT VIEDONTI, 196064 A25RIC, 7 o<y TRV LRBOKTHILEZREH L5890, 5
Al118, 5 A13BIL/ a =Y LA UHETERETE > e AOATERL, ZOFIERAARPORELL
BOTERTH 5,

0-6-2. # & & & &

ZoNt kR Table 9 IRTEBD T, HER, 1KREHLVOREETH, 1HIESHD ORE
BFHEDIT, B LIRS EDONIE LT,

thit 5220 13, B EIC 1 [ZR LA, ZOWRIC2 B LB XD bEniaitisiR
L &2 hh o, REAREMIIZEOERMNSD 24, £0REREMNE I ENEL, 2~3HIKTE
BOC EEEH LTSS, Barner SV REZFWHRGMAICI~2 BHBTHEZHZ VLI T L&
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Table 9. ZMEAZHERMICRIT T RE

Effects of the number of pollindtion times on cross fertility of pines

= 1 -
cmmas | NOOE | mem | sa®m | mmsry | JEESRD
= Cro’ssin:é of If\h%mn]ie]r Cone sett Sﬁ%*éi eds Sound seeds
combination pollination | © il € ?e pe(r?(:ée)n . ng . ggn o | per 1 female
times OWers p flower
P. thunbergii é ig f?g igg ig
X P. thunbergii : ) .
3 42 14.9 20.7 3.4
P. thunbergii ; ' 22 g;g gi ?g
X P. densiflora : ) :
3 91 41.8 3.7 1.9
P. densiflora B ;‘ 123 gé? 0 8
X P. thunbergii 3 167 28.3 0
P. densiflora ; i? 12126112, lgg gg
X P. densiflora 3 67 : ) ;
40. 2 5.9 2.4

WEDNTINDE, AEBRTAONIRERNIZ - & LEEREZRI G- BERO—E LT, #HRMEE
BERTHTH »fec &, HREKMICBTEROZT 15 - T, ZMRUMBBT LR U TR P T &
WENEZONEDT, LR EET 3,

m i B X #

M-1. BRI (7H=VEeoO<Y ORHERMS LU BERY

REEBEREE LD BHRIACED B odicid, BRI, BARBEENANAIERERICEY 28R
2HoDLDHI- TEBMEND S,

EES3, 195050 519614 IThIc > T, BBV TERINALT A< Y &7 v=Y OBREK (20
~306E4) AR LT, AIRERBREERL, BH, B, BARELSCIKEHELEE TR ONIRE
BOUICE R T L - T, KEERMEEHET L,

m-1-1. # ¥ & %

19504 : #h3K B B PUCHER SN TV 20~30FEEBEEBAT >HRA L1, TEBRZDFOFICTRE
LicbozRAnic,

19514F : K B AR B WA MM RO B D0 20 FAEM S 5 53 10 KD IHHE ROBER Ui, HATER
i, BEChoOR#EHLSERLILDDE, REBNTIHRRLAL D TH -7,

19524 : BRI E R EILILEB ARSRIE A/NEDFI22F LR RIR &, B B E AR B R ERAT3HRILIL/N
PED2SEAEATMD SN LHAT SO E, BEEHBERFIILEERND 7 0 <Y 265 (K304
) 2R U, g/, BIEICHEM LIoKF ERERRERDIHAOERZE MR L, TEhi—I8Y
FEOFICHEM LI bOEBOIY, KBFIFEOFICHRRL, HNEE40%, 5°C OBBERIC 1 4R
AR L= IRV AN

19534F 1 19524FIC b3 L7 R, BN HE, AEEERBEANORMISNNC, RFEREBFHOREEHK
3OMEE L/NEDKBEER RIS, BIURAEMBRILNFRORERANOBEEATHRICBNT, ¥HAT
DORBERE LA Lic, BRI, BIFICEMoRR» S RELLFBRERZEE LTHOS, —8
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ZHERBERNOTH <Y » S HE LB Z bt

19544F 1 1953FC KM THBR L e B A TR TRV IER bITELR U T, 1FRIFR L7z 0%
1o

19574F. 1 B EBMEBI LB IR ST TORKF ERBEREOI0FLEKDI P S, BHEEHI0ART
BER LT, BRI ZDEIRELLbDERAVE,

19584F : )M E L RAROKBOFEEA IR M S, ThHATY EI vV ERART OBROMERA L,
BRI Z DEITIRE LI bDERIVT,

19594F 1 195841 Fl 7o B 1 SEBRAR 1 1 L RARSK N O RES & 19574 I O 2o Bl LTt M > RER 2 (1R U 7c
TEBRZOFIFELLBOEROL,

19604F 4 & UF19614F : MG HRM 0 R RIERAEA MR T B0 &, v F FERBICH 5 270,
BEXBOBEERRE L WEATEK L BREKDY ¥+ - 70—V (GHRRREAICHEEINLHOT,
FI104EE) AR Lic, TR ZOEICRE L DOER WV,

Windid, KERE S, HEIEOBITER 2 BRANNCITS - 7o, 1950 4F & 19514F42, & & 25cm, {§15cm
DBE7 77 MEEBSOhICRILRE XD 20 7 7 VEBKEANT 2 ERERV T, 19528 L1%EF, [
UCHBOEE N —F A Y MESE tn 7 7 VRSO 2 BEOSDEA,

Z3, HIEDEAICEIET AN, 1EEYTRE -1, UL, ZERHOBAR, MItoREikeE
LRAEX—HIEI LR TEE LT

ROBRER, H1rA%, ABEOIERSTLCRE UKD > EBbhic T AIKITR 1,

EPEIERE, R AN ATRERRETEY, 60 EORFRERLI-bOEHEA L. LEY
R LA AE B L3 p o e

m-1-2. # R & & &

FMTANB /e v=y &7 A=Y OFR, HA, BE, BAXE»PLAS N KRR BIVEFI
Table 10 ITIRTEBD TH -1, .

7 u =Y R E LIBAORBRRICONTH S L, 19285 KRE, BAREMN20.0~54.6% (FH
35.5%), TERZZECAS 6.4~30.2% (F1915.5%), BFRZBH0.0~20.2% (FH13.0%) TH-7. 1
KRBV OFEEFHIL, BAKEMT.9~29.58 (FH20.34) T, BRRXAES8.6~60.0k (FH
33.14) XDBFE T, HEZHH0.0~41.3 % (Fi516.240) THERRKE 0.7~12.3 % (Fh
2.5H0) XDHBROBEHER L, REERTR, BAKKE L HAREMSZER CEER L,

T A= R U B ORERRIC OV TR, FNKEL 6.5~52.4% (F321.2%), HEZH 2.5
~29.1% (F4516.7%), MMHIRE3.5~30.7% (F159.7%) OETH 7. 1HRHLVOEEET
BT, BRZHH0.0~42. 06 (P 7.1K) THRORL, DO THNKE 3. 2~11. 0K (¥ 3. 650D,
TEREZZAL 0~16. 6k (F15 3. 0KD) DTS -7, KERZ, HHIKEH 58%, BAKEMR56%T, 13T
R CEER LIch, BRZRIT2% & PPENMEER LT,

2 ADORFREI, 707 YDIB9FEOHREREMN 1 ~2 2B 1TE, HMARICEIIRINERZIEDS
nishr-tco

B LW, 7oy OBARKICENT, HREMT 67.9%, WRZW T 68.8% &L\ I EOKERE
EATVWS, 1RRSIDDOXEEBTFHE 2 20K, AR, F, BRZHORCETLTED, &



Table 10. 7o=v&Th<YOEH, BN, B, ARILICEY 2HRRLSTICHTFOEE (1950~1961)

Cone and seed yield in inter- intra-, self-, and open-pollination of Pinus thunbergii and Pinus densiflora in 1950 to 1961

) - BohnicflFH FHER |1
AR R SR METER | BRREC | #R% | Number of obtained seeds e 7o %%?@ fl‘ %%g %;g
it M E H O B Polli- Number(Number(Number{Number|Cone set| So;'l’;d %Linﬁl;)er BEFE |Germi-
: A - s otal Number| nation
Female parent | Male parent nation| ¢ of of .O.f percent. LS TR ¥4 F %100 (S)i:é)lggof sound| percent.
year | 4 oeo |crosses female obtained (%) Total Sound Empty female se(cagnxéer of (;s(;ds
flowers| cones (%) | flower ©
P. thunbergii P. thunbergii 1950 1 1 60 12 20.0 301 70 5.0 27.4 —
1951 13 20 416 101 24.6 2, 491 325 6.0 24.6 82
1952 1 2 139 3 2.2 16 2 0.1 5.3 —
1957 9 9 42 11 26.2 87 12 1.9 7.9 73
1959 1 1 33 11 33.3 325 26 9.9 29.5 52
1960 12 12 563 305 54.6 6, 224 993 11.1 20.6 87
1961 2 2 60 23 38.3 8 28 0.1 0.3 —
(39) 47)| (1,313) (466)| (85.5)| (10,908) (9, 452) (1, 456) (87) (7.2)) (20.3)
P. densiflora 1950 1 2 180 49 27.3 33 690 0.2 0.6 —
1951 24 24 372 37 10.0 454 254 1.2 12.3 72
1952 1 3 213 2 0.9 16 4 0.1 8.0 —
1953 1 13 658 43 6.5 34 543 0.1 0.7 100
1954 1 7 234 15 6.4 103 31 0.4 6.9 72
1957 9 9 306 58 19.0 101 201 0.3 1.7 90
1959 7 7 955 159 16.7 581 1, 881 0.6 3.7 62
1961 6 20 602 182 30.2 55 290 0.1 0.3 —
(50) (85)| (8,520)] (545)| (15.5)| (5,271)] (1,377) (B,894) (26)] (0.4 (2.5)
(Self-poll.) 1951 14 258 30 11.6 574 239 2.2 19.1 72
1954 1 27 0 0 0 0] 0 0 —
1957 8 34 3 8.8 124 28 3.6 41.3 63
1959 2 120 24 20.2 224 143 1.9 6.0 45
(25) (439) (57)| (13.0) (1,332) (922) (410) (69) .1 (16.2)
(Open-poll.) 1950 6 36 1,148 208 31.9 —
1951 9 138 5, 099 850 36.8 —
1952 2 128 6,759 638 52.0 —
1957 7 35 2,102 223 60.0 78
1958 5 17 975 34 57.3 79
1959 6 43 1, 934 269 44.9 35
1960 7 200 1,724 894 8.6 77
(42) (597) (22,857)| (19,741) (3,116) (86) (33.1)
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P. densiflora P. densiflora 1950 4 8 243 54 22.3 174 148 0.7 3.2
1951 8 8 107 7 6.5 30 77 0.3 4.2
1953 13 19 218 40 18.4 38 55 0.4 1.9
1954 14 14 63 5 7.9 55 5 0.9 11.0
1957 3 3 38 14 36.8 123 21 3.2 8.8
1959 4 4 45 18 40.0 79 51 1.7 4.4
1961 3 3 42 22 52.4 83 109 2.0 3.8
(49) (59) (756), (160)| (21.2) (1,048) (582) (466) (56) (0.8) (3.6)
P. thunbergii 1950 1 1 125 21 16.8 0 27 0 0
1951 11 11 180 9 5.0 52 20 0.3 5.7
1952 15 15 251 25 10.0 415 95 1.7 16.6
1953 17 17 144 26 18.1 24 9 0.2 0.9
1954 18 18 175 15 8.6 95 15 0.5 6.3
1957 12 12 193 41 21.2 183 76 0.9 4.5
1959 S 5 1, 556 55 3.5 76 139 0.5 1.4
1961 20 20 293 90 30.7 1 235 0.0 0.0
99 99)| (2,917)| (282)] (9.7) (1,462) (846) (616) (s8)] (0.3) (3.0)
(Self-poll.) 1950 1 38 5 13.2 57 89 1.5 11.4
1951 4 40 1 2.5 42 17 1.0 42.0
1957 13 98 6 6.1 208 104 2.1 34.7
1958 5 80 21 26.3 53 294 0.7 2.5
1959 1 79 23 29.1 1 1 0.0 0.0
(24) (335) (56)| (16.7) (866) (361) (505) (42) (1.1) z.1)
(Open-poll.) 1950 25 224 3, 470 691
1951 8 119 1, 338 444
1952 6 80 2, 449 253
1953 18 97 2,797 420
1954 8 15 462 79
1957 13 86 3, 080 876
1958 5 21 963 239
1959 5 39 1,948 417
(88) (681) (19, 926) (16, 507) (3,419 (83)

(W&« TEE) 2 NCAPFRRBAQ 2 LY EETY OB~

— 68T —
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ERIMFR, BR, BRZTROITET LTS, 4H®R, 7 o<V 2HOTEAREEZTRL, A
ABENZHETERTHI D SIESSD, ISTHATICL - TRIECESH D, KERMBEOER S
EHONBCEERELTV S, _

BHRBICONTE, ISR THYY &) n<y ORBMRHT, TH< V2B LEBaR, 7
ooV ERBIC Uick & 20 SRERESMBENEDONTED, Fi, VThEHEERIC LLBATOAT
ZMBERZIB LV F > T ERE L, BEY OFETH, TH<wvEs oy OBHARHET,
TH=YERBIC LICBAR, BEAERERFNIONE Lo,

FEOOEBRERTH, ALZRo BER BRAZR LS, 1HRESLLOFEEBTFEHLEL, 4
e, hHOWOHEL—B TS, L UEMRBICONTE, TH<Y A2l LcBaR, su<y
OHE LD SERESODE, 7208, 1EREDLD, BIUZH UL LEH 7D OFEBTEE, E
BRBETELOESED ONE e, BEY X, ThHwYAEE#ME LTI o=y 22 LB,
ZTOHZHIC DNTHEET, Y4 FLBIEFICDUD 1L, 707y BPRHOBAIR
TRERMICEESHET 20, TRECEORENEIOMBET L L858, TH=YBEHOBAKK
i, ZRHRESNLEROPEBBC 20 TREOLEMEEL TS, EELOZKERTS Table 10
THONEED T, THvYEBBIC LIBAR, 7 a~YDBAED b A FHLEb o1,

BARSFIIT DN TIE FowLer®P101D % P, yesinosa DIHARDKEIC BIEHFRITIZEAETZDOLNT,
P. banksiana TR HEEBFBLELRFLRETHD, P strobus THEAZZBMMBEZH IO T IV
e/ ORBBEESE P> EEDNTV S, BRSO 3ru<wy, TATYICONT, BEEERHS
2, BEZEMCL>TOBYDOREBTFAEZ TS, U» L, Esrensere 59, Barnes 5%, Binounam
59, Forsmu?, Wwisur 5% 2D E3IC, HEBHTRRETE 205, RENOHZREMTES
BCERRETH L E0IWEBDLELLN, EBELOTH<Y, 7a<vYOARZR TR, BHXED
BRI SBNEETHRERBTFNAONLEDBE L, RFRSLICBNCEEFRD ORI -1,

COWER, XHET, BEETES 50K, HIRDEL OMRHC DN THEREICh I > TER L
WREARESLEDIEDHOOTHHH, FRE, 1HREHD, 200 UK L LTS 2D OFXKE
FRE, EERICXD, FEICE-T, Eo2&BEFLREP >, 2D LDV TIT Fowert®),
FH5®, ALS® MBEHLTVWE XHic, BIRICXY, TLEERMOMETICX > TMEESEL(E
8B EMERD L 2hb Lk,

m-2. BRI (BFREELNEEZVEOTHANME ,

PEROHBEICEA SN, MWRAIBREORIF T — &~y PR ta—7 vy EEE<-YHE, BA
=V E ORMERTEIC DN T OERE S 3120, /INRBIO F RIS MR AT - 12,

M-2-1. ¥ K & F ik

195040 5 —I DR HEEZ Lad e s, KIBAMI1957~19594E 0D 3 LERNICER Lo, A Bz e L
THERBIGER)NERKRDILRAROK 0 FEDDDTH 545, TORPEERMALEDL 60 F4 7
Kif, ASHRNOKI60FL B L OKFEHRBERMIBRD Y HRICHER SN TORR0FELED ) F 4 <Yk
o, BERATHER L,

RHEMAERE, THZ VX7 0wy QESRHERRNT Table 11 O EB D TH B8, MHHEHEE LTS
a=wy, Th=<Y, F—F<v (P taeda L), V) F¥x=v (P rigida MiL.), R btuo—7=v (P
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Table 11. FE R R % o H & ¥
Species-crossing of pines examined

REME | . s
< REHEARE L onic R (%)
oW om H oM om RERREE S5 Number | ERE¥ FEERETI Germina-
Number | Number .
of trees | of cross of female| Number Sound tion
Female parent | Male parent ollinated lcombina- strobili | of cones seed  [PET"
p tions| pollinated [developed centage
P. thunbergii P. taeda 28 31 293 48 126 70
P. rigida 31 31 299 57 493 83
P. massoniana 2 2 141 21 196 —
P. pinaster 15 15 155 23 115 80
P. strobus 8 8 140 17 120 - 67
(Self-poll.) 25 — 439 57 922 60
(Open-poll.) 42 — — 597 19, 741 67
P. densiflora | P. taeda ) 13 13 104 9 0 —
P. rigida 19 19 222 35 1 —
P. massoniana 9 9 18 4 0 —
P. strobus 9 9 49 5 0 —_
(Self-poll.) 24 — 335 56 361 —
(Open-poll.) 88 — — 681 16, 501 51
P. taeda P. rigida 2 2 28 7 6
(Self-poll.) 1 — 14 6 175 —
(Open-poll.) 1 — — 7 451 —
P. rigida P. thunbergii 11 15 163 3 113 10
P. densiflora 8 10 108 2 0 —
P. taeda 18 20 462 68 694 33
(Self-poll.) 4 — 69 5 38 18
(Open-poll.) 17 — — 55 1,981 19
P. griffithii P. thunbergii 1 1 9 0 0 —
P. densiflora 1 1 12 0 0 —
P. strobus 3 3 66 1 37 6
P. pentaphylia 3 3 114 1 70 34
(Self-poll.) 2 — 43 3 160 33
(Open-poll.) 3 — — 6 345 25
P. pentaphylla | P. thunbergii 1 1 23 0 0 —
P. densiflora 1 1 14 0 0 —
P. strobus 3 3 72 8 62 —
P. griffithii 3 3 105 1 0 —
(Self-poll.) 2 — 35 2 0 —
(Open-poll.) 3 — — 18 288 16
P. strobus P. thunbergii 1 1 66 0 0 —
P. densiflora 1 1 51 0 0 —
P. pentaphylla 3 6 180 2 116 —
P. griffithii 3 6 162 4 28 32
(Self-poll.) 1 — 65 0 0 —
(Open-poll.) 2 — — 9 186 12

strobus L.), t x a=y (P. pentaphylla Mayr.), t=3-vaawv<y (P griffithii McCL) © 7Hi
%, ﬁ'féﬁﬁc‘: LTCLERD 7TBOBMICEA4 7Y TH=Y (P massoniana Law.), 75 VANAH V¥V 3
& (P. pinaster Air.) OF IBEEHOLN, BROOZT) TINTOHRERRETTE b1,

EREH OKRIBAE, TOETRELLFLOSOZER L, —BEFRIEREHNbDTH S,
KFEIER 3 5°C, HXBE40ZORRENICIEENASOT, ERAMCATRIRBRATEN, RIFFE
60BN LD S DERER Ui,

REHIIES 25cm, B15cm ODEE NS —F A ¥ MkE €O 7 7 VEO 2 BEREAL, HIEOBHTER 2
BREBICS P 2T - oo ZREIMENFTERAROCA LELFTEY, AR, S OIROMR
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Table 12. = V¥OFEMRHEICE J HHERE

Cone set percentages in pine species-crossings

# t# #  Male parent
g
< s 3 =
i L R 8 IN ,§ = B g
Y 8 § 3 e § T =
Female parent "§ g‘ 2 g 3 :éo .§ _§ S a
§ I § i g 9 5 & & 3
A Y M Y Y Y Y A M
P. thunbergii 16 15 17 16 19 12 13
P. densiflora 10 22 9 16 10 17
P. taeda 25 43
P. rigida 2 2 15 7
P. strobus 0 0 1 3 0
P. pentaphylla 0 0 11 1 6
P. griffithii 0 0 2 1 7
Table 13. <= VHOBHRKE T bt 1 BRRH /D OFEBETH
Number of sound seed per cone in pine species-crossings
W oW B, Male parent
8
. S 3 e
o G <) £ N 8 s g
N S S S = = =
S N g < ) g <« 3 3
Female parent ] ‘3 2 g 3 = 3 i) S [
s 0§ 8 £ 3 & S % % &
= = 8 ], 3 N 3 < Sy E
A ¥ M N A M Y ~ Y
P. thunbergii (33.1) 2.5 9.3 3.0 2.6 8.6 7.1 16.2
P. densiflora 3.0 (24.2) © 0 0.0 0 7.1
P. taeda (64.4) 0.9 29.2
P. rigida 37.7 O 10.2 (36.0) 7.6
P. strobus 0 0 (20.7) 58.0 7.0 0
P. pentaphylla 0 0 7.8 (16.0) © 0
P. griffithii 0 0 37.0 77.0 (57.5) | 53.3
Note: ( )=HAR2H Open-pollination
Table 14... =V HIOBMRHETZ St LiHfEdD 1 D DFREETH
Number of sound seed per female strobil pollinated in pine-species-crossings
M ¥ 3  Male parent
8
3 3 b=
W o® | § ¢ 0§ . T oz | £
-~ S g ¥ 3 2
Female parent: < 3 2 2 3 = 5 3 £ g
N N ] RS S B s T :
£§ I § 13 § 7 3 & & 3
Ry A A A A A Y oY Y
P, thunbergii 0.4 1.4 0.5 0.4 1.6 0.9 2.1
P. densiflora 0.3 0 0 0.0 0 1.1
P. taeda 0.2 12.5
P. rigida 0.7 O 1.5 0.6
P. strobus 0 0 0.6 0.2 0
P. pentaphylia 0 0 0.9 0 0
P. griffithii 0 0 0.6 0.6 3.7
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BOBLikb-ThoSe &L DRV,
m-2-2. &% R & F 8

Table 12 B3EMAEOFEMBRELR LA DD TH 5, MRBILWMNITED - /chs, ZHENEZE
W, ZHEMEHIEER (P strobus) OFMEETD, WL SHAORRNBZ SN,

BRZROBEADEREZ, P. strobus 2B MOBMETIZ 6 ~43% T, &I P. taeda FIHBHE
WEZR LT . .
Table 13 i€ 1 BRRH 720 OFKEF %%, $7 Table 14 103k Ui LfIES 72 D OREBFHRETR
L7, '

TIEMEORZ BT DO TS WricHT 540, Ul 5,39, th3: 520 130§ b P. thunbergii X P, ma_ssom'ana
ORHECRH LT 2, FEFELORBRTHDND OREEF ML oNI, CD2®idL i Renver,
A. T & % Series Sylvestris KB LTk, REIHKBHEETRIEOHLEEDN S, P. thunbergii &
P. pinaster |3 series ZRICLTEYD, HHOMW IREYREE LTSN, EELOTZOERTHE,
K OPOFEERFBZ oM TS,

P. thunbergii, P. densiflora %Wtk & LT, ZXENE, REMEARE UICER, P densiflora @
BARRRIZ SN BREBTF R L oMb > DI L, P. thunbergii TRIETORERTF H
Z bl WIEM (3 P. thunbergii X P. taeda OXRMCHBEAHRLTH D, M O® 2R UM
MAETELDEREARZ 72, THhHo2 SRALMASTRERTFBIONEBEALH B C L2380
T3, TNODHERELEECDZIRELELSH DY DL, P. thunbergii & P. taeda ORHEIRE
TRIBNICLTD, HABRERITHTREOLERDNS, P. thunbergii & P. rigida DRMEITDONT,
i 520 BIRYEREL DTV L, EELOERTREFRMEL DI SLOREETFNZ SN,

SHMEE RS ORMR, —RICIRAREEAONTNSLS Th 5 15, CORRTE P.
thunbergii X P. strobus T2 [ElIChIc > CTHREBTF B A oNic, ALZBORBICKS ERORALE
HEZ 5NBD, PR OB, LHS (3 P strobus X P. thunbergii, P. strobus X P. densiflora THE
BFE22ATED, BEBRFORKMMSS S XD IcBEbNS,

ZIEMBD P. rigida - P. taeda MR, TTREANRETEEINTO I, COEROK
RTHHEORMI LBNES & Bbhc, EEMEO 3SEHOKETE, BRRI 1~11% LRI
B o7chs, RBEULCEHRRELOE@ LD ORERFBZ ONI,

COTHERTIEEME DL 12, BHORBERMEEIC LI SeDicid, S5KEOBEREE
BLAONER SR, &LIC, REMBRI LichE S hoHicid, RAREMOREIC X ZHBORH
BNV LEOBELEDNEDT, 20OAICONTRISICRIFZEDE DD TH B,

vV B #

OHEEOETEMED 1 2 TH BT H< v E7 oY 2ERKIL, <Y EHORBREDCDORYEDHER
RAETELT B 7oDIT, BEICDI > TRERBREER U, RBRERI, 2¥0Lb0THS,

(1) FEMETOZ u~yHILOBERE 4 ATAT, TH<Yid5 A EATS 5, BRPANZE
Yo TELOEHRAONED, RIEKMIZIRI7 a=YRTA<Y XD OBET~I0BEBER{BEIET 2,
2 TEMHOKREZEF, 79y nBTH<Y XD BEHETPPRED, BRELIAEE- VIR =
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=V XD BRI BEMITKRELD,

(3) TEMOHRER, HIEOBHIEEM TAINE, HEITFOHEHED 5B IESE VL, BEHERTD
BOEE (4~8 AR ICRET 2 B4R WEKS LISV, TERORIERR, REHED X UHRER
Pk -T, REBBMWOERI L1,

@) REKONMORER, BEMKENE - EBIEL, DT 7 7 VE, HEC—F 2 ¥ MERD
JETH > 71chs, BREBOSCIEEELEIVIR, AORSMEAESELIDbLIh -1,

6) 7m=v, Th=VYiARKTOMILOZRETTHEMNMIIZHN 2 ME T, B@k BTN ® 5 0 B
BEBDOND, BELXLEEEMRT 2L, HEOEETREEMAO SHELBREL5TH S,
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Controlled Pollination and Interspecies Crossing of Pines

Misao Watanase® and Mitsuo Iwakawa(®

(Résumé)

This study was conducted to develop controlled pollination techniques and to obtain some
information on the cross-compatibility of pines. The work was carried out during 1951 to 1961
to investigate the flowering period, size of pollen grain, inside temperature of pollination bags
of different types, receptive period of female flowers, effect of pollination frequency on cone
or seed crop, and interspecies cross-compatibility.

The results obtained are as follows:

1) Female strobili of Pinus thunbergii began to flower usually seven to ten days prior to
those of P. densiflora, although the time difference of the two species differed to some extent
with individuals and years. The flowering time of female strobili of P. thunbergii was late
April and that of P. densiflora early May in Tokyo.

2) Pollen grain size of P. thunbergii was a little larger than that of P. densiflora. Those
of exotic pines examined were much larger than that of P. thunbergii.

3) In collection of pollen at early dates (four to eight days) before flowering, better
result was obtained by soaking the base of twigs bearing male catkins in water than by pick-
ing only male catkins, while the latter method was preferable when the pollen collection was
made just before the pollen shedding. No remarkable difference was found in germination
percentages of pollen collected under different methods and dates.

4) Inside temperature of the brown colored pollination bag was closest fo air temperature,
although white parchment bag gave better results than the brown one from the view point

of cone or seed crop.
5) Receptive period of female strobili in young trees of P. thunbergii and P. densiflora

was estimated at about two weeks, the highest receptivity having been shown at about five
days after the beginning of efflorescence. Brown pollination bag appeared to prolong slightly
the receptive period of female strobili.
6) Effect of pollination frequency on cone or seed crop was not evident in the present work.
7) Cross-fertilities of reciprocal crossings between P. thunbergii and P. densiflora were
about the same, although much lower than that of intraspecies crossing or selfing of both species.
8) Some information from preliminary study on interspecies cross-compatibilities among

nine pine species, indigenous and exotic, are briefly described.
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