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These conelets were only used to find the correlation coefficient between total number of cone
scales or percentage and number of effective cone scales and conelet length.
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Classification of cone scales and ovules based on their size and
soundness in several stages of cone development.
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NK-22 3 6 2 1
TR-7 1 7 3 1
Y S§-10 3 3 2 4
TR-9 2 5 1
KG-103 2 3 1
P, densiflora AGK 4 3 2 5 1
SM-5 3 4 2 3
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Total : 3| 7| 22| 24| 22| 16 5 ‘ 4
KM-2 1 1 5 1
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Total 1 2 5 27 30 ‘ 24 ‘ 16 ‘ 4 1
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Table 4. I #8%8cs KUERBEN M, HRBY 0BG LOBAOR S LD
MBI RE DR B DME
Correlation coefficient between total number of cone scales or percentage
and number of effective cone scales and conelet length

e VA,
S Clones MZ-7 YK-4 TK-6
Characters T _ o
BB R OE 3
Total number of cone scales 0, 587%% 0. 703%* 0, 455

and conelet length
FEhEE T B BRI D B x

Number of effective cone 0. 593%%* 0. 673%* 0. 604%

__scales and conelet length

HOBER OES L D HRRORE S
Percentage of effective cone 0. 286 i 0.081 ‘ 0.002
scales and conelet length 3 ‘

*: EBDORRETHE
Significant at 5% level.

1B DOBRETHRE
Significant at 1% level.

BEEEOZ N7 oy 3 a—~y (MZ-7, YK-4, TK-6) %3818, 47 0— YO0 TENFNLOH
BEOFEEE BT, T ORIT Table 4 127Kk T,

CNICEDE, AR HERRORESSEOMBIE3 7 o— Vv EdFETH -0 T/, BEFHHL
HEOARESEOMEBER 27 0~V THEETHh -2, Bk, G OHE EBROK & S & DMERIL 3
7~V ERFETHEDL 1. T8bL, BRSKRE L2 SHEIE, BB (Vr—vicks)
BT 208, AREEN OME&HSEINT A BnIEE - e (BRI, MR & & IKing %),

REERE - ARRE Table 3 (URT . BB OBDB ORI T =Y, s owvid 4%
Thoteo Ft, 44 DEEARKET A<y, 72/, /0=y, 80#MTH5

B LOFEED SIZFRER, Y4 FBIUNESA FRFREN D, 1A L2 MoRKkicsd 5
TN HOMAADEOANIE Fig. 1 (RAGKE, HREERD) WRLICEBDTH S AESN RN

Bra~y, 4710, 7u<y, 53MTH-T, COMODEZ F OHEETHEBICET 2883 T7H=Y, 7
ey EbHIT66% TH-To REMBEMHEH O 1HF ET1M, ik 2 AR XN, T RhiER

DS, REROEEICES LB ROEAIIT vy, 8%, snwY, 8% Th-7, i, B
BEICHT 2 208G RT A=Y, 1%, su<y, 36%BTH b,

SAFBIONEVA FOBET Y, 134, 12/, o<y, 154, 2HTH-T, ZOED4
F DEEVRERICR T A BB T Ay, 18%, 17%, 7 wv=y, 19%, 156%ThHY, Th=Y, /0=
V&S ZDEAITKEILAENIS I o teo 108, ARSI OBPT, YA FPNEVA FE 1B T, 1M
72, 2MEH - R OENET Ay, 54%, s m<wY, BI%TH T, TNTHADEHEST OZES
KT H HNT,

2 AR (TR A+ V4 ) It A REROEA TR U R
L HICH A HDIZIT 80% BAFEKTH - o

RETATY, 19%, 7 R<Y, BET
ThevEsaey T, HABE, YA FBIO/NEY A FIRE DGR EZERED -T2,
WRTIED IS L IRR0 & X & OBSE © IkE, DREOmMEHT (Fig. 1, ML 9EE N,

U) 55, BEEOWWEEN (N) Icizpkasks (Fig. 1, EEFRE, N) oFbic/ss & 1 ok



TH Ty e yaw Y ORI ST ORLE & 4 o OALRE Gk - A ~ 97 —

Lo krseiftsk (Fig. 1, MEER(E, U) 2sehpkit (Fig. 1, dhBkH, U)
O EIIE D &, NEDIFRIRICETHIET 5. L L, BHWNSWIEICk T, HRBT oK
(Fig. 1, $ERH, A, D) S-S DRNTZCENTE S, S SICREKE (Fig. 1, MABRE
R) DM 4 &, 2 ORI ZRNT & 508, BT AT IR O % & &
DT EIL,

DEDWTE L Fi,

AL SRR o> kS Tl 5 A, BB T i LTH L & (Table 3), 7=

Y, 7awYEEhTNTHLY, HWASKE TR T D, CREHEBOBENLESLETHELS

&y BUERUM T SHE s e b 0, BRI T AOEEIHEE LTS CEERLT
HEWA D,

~ i, WIERA DA B Lo IR BRI BB B DI ST B &, A FITIE D E SIS L, =
FARDINEV A FICI b b BEAA, NEVAFEO S THEREIBE—E LT LI TREL, PPK
ENSOPONENSDETEEDND - foo BRI AICE ) 2 H 8l Lo piigiitk & ek S0
TR A HHEA A B E (Table3), 45k
WTORBIERE T =, 0.1%, 7wy, 0.4%TH L0, WHRRKTO/NEY 1 F 3T H=Y, 17
D, Vuwy, 16%BEWPIBOBINL TG, 2D, NEVA 70, WEARBHEICA S i itk
WHRT L2602 TIREL, i LA, SBREEN CE24°H, 4 H 15 H) TIEWICIEELT
VB EBILENI D, TOBROKRBMBTIHEL, NEVA FICRBLEDOBEN T EEZRLTN S,

B ANEY A FD, TNFNOELICET % & 2 O]

v £

i

YV RITIE S 3ok L PO IR IS 1 IS S BRI s 5 E B RETH L T ST

’C‘L\ 4)11)1&)14)

o, THTYR ooy ORNICE T ZEREOA S 3 MBI E DMEE Lo~ IR DS
K AL, —HrTkE (BEV) BREBEELY, £LT, INLORREBAES 2 2 HEL D, 51T
51 ;r Li:ﬁ[{<8)l7)19)3 J‘]D \I,{)&Z ‘8)14>C&77J>}\ mfi N

FEEOOKRTHYRRTHL S CORBLESH NI, T1DbE, 7o~V NTORESOERR BN #
B, BT ESZ0MDBEhotce LIEB-T, Th<y, 72y RENTORE DR 2 304

{75>T>VJ(I\¢(\

ZHTH D £DI, b H DL %
DICHEREDERREEZ DL B CLICHHT D EMNETHAH S,

RO BRI IR AR OFFNALE & 2 XA ORBBIICOO TR F Fey0m, 1y
VAW Pl )y gy Y Y DD RN ) 3 LT LN LT S £ L

T, HMBRIBO 2 13k s {, B, Eh, BEREBE L, BURLRINCE, &5, b/ F TR
JHEDEBEF DL D C LB EMMENT VD, T, F Fey, T2y, 3—a 5,8y ek
Cld, ERRD L PO icididias - T34, 22008080, 2 324 T B85, /NET

A DOREREINEDRERSH L ELHOSNTND

Th=YRs ey TR S EIIC T TRE O & BEPE SIS T E BRI TN H1P
EOICRM LTI VIR (640 10359 A8 2 M « Areh@hfrics o, M) 3 ACm 2B 1

THRICRIE LT B © E0FS CHRIBER X 21k 3 % 2 2 0BG 1EIKD0NTH L ENERTID



— 98 — PRI o 293 45

53, &ir, P.resinosa TIZHEKR (B1HH, 8 HLAD »oml#ERicis 2 <ol /Es» o
BRI, B RS O—ME LD/ ICA# L, 22 DMLEBEE LW E, 2LT #F
B IR S IS THE LT A L LR EBFLAIEN TV S, EFLOHETRT
<y, 7ueyitIRwARSFHITHD, FHLO6HEZELE, £, BRBEN OMEIZONT,
TTH S RIS IBICEIE LR &AL TN S0, Table3 IRd &k, T TICYBREOKALOD
THTED DL, ERBICSEDGS BERSNL GV EDT2~3M) 20T, P resinosa THiOb
NTODHEBY, LB OBIBTRERTXRNTEAS,

15k, SBICHRAI K S ICHE S ORBBRTHPRRID ST H =Y, 7<=y @R o
B OREBDTHTHED 2BRE V. ThIE, FBIGR I BERRIC BT 2 KHEOHILETI/NEY 4
& 2R B BB N T LE s i LA D& B

GHERSIO RPN L ICEE T A BRI, B - BB, B Rihor g - mOBE O, £
F DABETRER, & A E, TEERHE, 2 QUEWREHICHT 5 £ 2 OFIE B X UHRERLZ LI OV TO
WEEOTBEMEIE Table 5 1RT,

TNODREREER D OMRE ORUHISIIERIZEE LD, HEORIEIC LT 5 &, EHSORLED -
DOBFRBIZNEE &, 2N oORIIHRAICE U, 7ok, Thaw Y7 o=y ORRE D OB
M, 1B LI OMBRAEFLET 22 ¥ 0/ F OB RIICIET 2 L 20, 1B I 2D
MHAEELETHEDRPTE, #77vEDEEL, Py, V=Y REIDEDIMP T,

<V HORRD 12O DER) - MR, BB OF %) - MRk O s S oW T OBEEOH
il (Tableb) ZHEF SO E A i3 5 L2 DMITIZE—H L,

Sr, KRB IDDZ x DERETREE, 2 28, RIRE, 2 x QERETRHICHT 2 2 5 D345 &
CHEEERIZEWDOTRE L 0@ (Table 5) & 5N5, Cid, BEOKREEFEHE S OB EL L
B A&, 4 OEBETERKEISE 1333, £ 3RO BRI E & BEOHED _LAchr
i Lico 788, Z 3 OHAEERICHT 24 2 OHERFTHLOBEICH~E L, Th=y, 7a<vd
B2 HEV I BENEIAERLTNEY, ZOLBOEFESOBRES 2D O 2 2B IR D 1T
THIRICAE LT EDIE LT, EHOOHESSIC LAIICAELTOWA L EICELbDTH S, &
72, FRERICDOTOLEPNIDIOD, EFELOBHIET H =Y TPPEL, 70y TRPPED -
720

< VHITIE, AR, EREE R I IO S Rk O — IR LI ICREE L, /NEY A

VA FERET BT EBMONTN AW, 2 LT, WIkOPUENSE 24 H, 7 OSFICEOIE R TES
BEVAFH, Fi, TNIOPROTNCHET 5 ERREHED S 2 UNEV A F) I BEFBZ6NTH
9 P, vesinosa T DIRED BT KA HDE 1 HFHOBEOWIICH Ul & & EEERIc I 0D o N

TWb, 21T, % 1EHDHBIRED 2 x 04 EARERICTT 2B A ERBIC X DRSS BX 2 30
wm%f%éc&ﬁwémfmécgk,@%mﬂ”in/4f&y4f@£méﬁwmimw%%

(5B, Y44, 10~12%) THH LD, LEeh-T, /NEVA FICE RN LERIEDC
LICin B, EH O OWBFKRETIE, NEVAF (W16%) LvAF (W1s%) DD EIHERT A<,

ya=y DT, £ OLEETEHON 34D Th -1 2 LT, SEREICET 28 14 H O FHIEREE
ITHY,0.1%, vu=y, 0.4% T DL, EREEAEPT 2EEORLEE, Y14 FIERS



They e Juwy ORBICEY 2 ERE N O & # D

Table 5,

HIEHE

DT DEEEDFHA

S - 99

Estimates of the characters on cone and seed production in coniferous trees

I S e %‘ﬂf M‘ >'< ‘r])\
® = Characters Species Reference
76 Pinus densiflova Ifﬁ—jr ) 1915’
81 4 ” FH R 5
88 ” ” NS
71~105 ” ” Rim, Y. D. et al?
e n g 79 » thunbergii a3 *}“ 15
i@‘f ) 1 e M( 82 I ” )’{“Uk zE bu)
St . 91 7 7 /S Z:[ ke
gcs)baéls lluml)er Of cone 62"\‘107 ” ” RIM D et (11 1
She 26 Cryptomeria japonica 0
7~11 Chamaecyparis obtusa
56 Larix leptolepis
170 Abies sachalinensis
106 Picea jezoensis
O wh B R 34% TN ; =] ke 2 99)
Number of effective cone ég* In?/m %;jilb}zz;’?i ! ‘m/;ﬁéu N
scales ) & )
R BE TR - ; IR 2 2g
Number of ineffective cone jé Pz;;z/u,s ;iffZ;Zb/ezfi?z mﬂk D
scales } ) 8 3
PR A h@{ujﬂég; "D H# 4% Pinus densiflova H_E 75
Percentage of effutlve cone 44% n thunbergii
scales to totals 45 7 resinosa LYONS, L. AW
s O REEh B O R 8% Pinus densiflora FHEES®
Percentage of ineffective 57% v thunbergii ”
cone scales to totals 55% 7 resinosa Lvyons, L, AV
‘ 68 nus densifl =) P
b OmEIY 5L e g
Capacity of seed production 79 s resinose Lyom L. AiD
27 Pinus densiflora = mm B bw
29 ” ” W o
e (;ﬂ:'}\ﬂ[—}—/’f ﬂ') 40~-350 ” ” Riv, Y. D et al.l?
0. 5~65 P 1" ?p/H‘p«lg)
Number of total seeds 33 » thunbergii FHAEE ™
(full seeds plus empty 38 ” P T Tﬁ"bw
seeds) 3~-55 ” 2 A 5®
56 ” ” B FHow
&60~70 ” ” Rimv, Y. D. et all?
24 Pinus densiflora Y e
25 ” ” H 1) ] ‘[’ I 510
27 ” ”
28 ” ” 7
%oH M OB 33 ” ” ”
22 #” ” Sar o W
Number of full sceds 34 ” ” ”
41 7” ” ”
58 7" ” ”
33 7 thunbergii W 5
36 7" ” [il—ﬂl j" 2,18
TR S N . e e = 907
g;fuga* RS 40 Pinus densiflova FHRAEE ™
S . A5 ” thzmbergzz ”
Efficiency of seeds production
= g 93 Pinus densz flora FPLITH A 518
Percentage of full seeds to 94 ” ” ”
totale 64 v thunbergii it B

R

LDBH Ut

Calculated from the data in each reference.
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NDESBRESOMBICE TRET L LIANCHIEL, NEVA FITBEDNBE -7, 2 LT, #1
HEH QIR OB P resinosa TORRICIRT 2 LMD TNE 0, CHIZMTED 5 0 IZTEREE
DEICELLEDNEON, Thid, EFHOOYHRETOEENERBYBE T CONBEETH 510,
FEHEAHTEEEORKNTTICAE LT RDERE LI EICEZ20PEHSITRN . & HITHHIE
BOPNETHEH D,

B DB IZABERNTHEST 2 2RBIH S TRV, TTHRERIR LEh o7 EBEL NS, L
L, P.resinosa OIEHIEMIHETIE 2 2OKREIEPNBR LR L, £ CICERESTET 202, B
BIRLE T IGE RS DR 7o MR IR - T, (ERESHE L T ARESEE SN TNE T LW, F
tz, B IV TRAEDINEE BHICE D CINEMRRE 2 DIEM ORFERN S, ZHMEC D &
HE SN AME) DR2BMNY A FITRE T EBHONTHED®, ZH L THRHEMDREREICE T
WBIERET 2 &R DN EHTETE S

Wk, ThwY, ZawyOiEREOmNAIE65%, 68% S HEMINbH 5. LhL, COBA,
FEhEE Iy OHMAEE S ORPA L —B T 20 E 5P DVTHEHYSHTIEN,

v v T [0}

THYY, 7wy ORI EOSEED-- & ORI LB R DRI569%1C b 1o B IS B hias

BELTV 5. BN, COEBEEA ISR ER > TWIR0D, b 50VIEEREEH - T TH, TORERE
BALDFEEDPATZE TR A ZTAND IR > TOEWY, LT, COMNBRTE X Z2ER LS,

24 DEEICHE T 5, ERICHE URERE DA R0 I 16sh BT O AN B2 R 7o R 011
W s SAEIRUE S FTICALIE LTV B,

BER, 4 X DHETRREEBARBX 2 TEI LU TOIPL S50, BRI X 2 THEB LK
BEDES N, XDEBRICE > AEETREREVIETHAS, T, ALKE, ALECH - TD%
MPEARREP LD 2 2 ONEEDBEIH - TE, COFDBTEIRELTHARRD C LTk
%o

78— YNOKROANEF BN & OMBTHERIAS S TOEYBr oB&EETC LTV
D, AR BN T 2RSS SN D, LD T, BEHD DX 2 ORIEARH 5 0dICid AR
WERR AT 2 EIGERBTRETHEA I,

i, TAHARYRI aw Y TEENEDEZN 7 v —3 b« PO AERSE 1 REICK & Ik b
HT2EBHONTV S, CINLDHRIEDNTRT ATY, 7oy OFEHAOEH FEEET X
CETH 5,

Bk, TH=YPr oY TR o0—3OEENEICE > THREDKRE ISR L EBHONTIS
TEDD, R, X ADEETRBICEEDNE B EHLZOND, Licd-T, ZBHBEE BTS2 X517
AL T, REOEREZEDLEEPDET, BROLEHIERT 2/201Cd, 7 o—2x LHOFE
JIMERGTS N DIREDC 4 Ute, B s ORI E 0 A BUEZE LIS 5, Sy, RiA#RTT 4 &
MEHEHTHAS

1B, COWEETTOLICHZD, MRHREDOBEF LA 02220 MR B, HBRREIE
L, Bk, RESE, SHUIRER) 1KE B L R
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Explanation of plates
Plate 1
A. 7 o=y OREERBOMEE b: &l os: FEi
Female strobile of P. thunbergii in the time of full flowering., b: bract scale,
os: ovuliferous scale,
B. AD7 v VFHED 3 BRE DR (FRERR : M#EhfiDo os : FRBE o: JEER, p: TEMM
Scales of the 3rd stair from the top on a given spiral line (adaxial side).
os: ovuliferous scale, o: ovule, p: pollen grain.
C. ADZ VP LML D SEROEE CHEER - HEAD, b: B os: FEEE m: ZHil, ma:
BRALOD Wi o
Scales of the 3rd stair from the top on a given spiral line (abaxial side).
b: bract scale, os: ovuliferous scale, m: micropyle, ma: micropylar arm.
Plate 2
7 =y MERTE (BTRERRIR), 7 & VAIBAEOBE (A~G). A : FEEEE, 77 @ BEHI,
Scales of P. thunbergii female strobili (in the time of full flowering) in several stairs on
a given spiral line (A~G). left: adaxial side, right: abaxial side.
A R EERY (BEEY 14BH) OB,
Scales at the top (the 14th stair from the bottm).
B. EfLD 12&H (LBLOIRE) O,
Scales at the 12th stair from the bottom (the 3rd stair from the top).
C. EHID 10BRBDHT,
Scales at the 10th stair from the bottom.
D. & 8 BEHOER
Scales at the 8th stair from the bottom.
E. KL D 6 BtH D8
Scales at the 6th stair from the bottom.
F. JEfMBED 4BE OB,
Scales at the 4th stair from the bottom.
G. EKTBoB
Scales at the bottom,
1 A~G 5 AfEE,
Note : A~G are the same magnification. —— in plate shows 1 mm.
7o vk (F24EH, 4715 R) O &R (H~L),
Cone scales and ovules of P. thunbergii conelets (Apr. 15in the next year). (H~L).
H. EREGAE 2 O - i
Cone scale with two normal ovules,
1. IEWIEEEE BB E R - e i,
Cone scale with a normal ovule and an aborted ovule
T, EERE 2 DR o,
Cone scale with two aborted ovules,
K. RIEOWIREF - 7 85

Cone scale with underdeveloped ovules.

;1mm
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L. BHD Y,
Cone scale not bearing any ovules.
JE T H~L ; [

Note : H~L are the same magnification. -—— in plate shows 1 mm.

(g ——— ;] mm

Effective and Ineffective Cone Scales of Pinus densifliora

SIEB, et ZUCC. and P. thunbergii PARL. for Viable Seed Production

Mikio Sarro® and Chiaki Yamamoro®

Summary

Eight-year-old Pinus densiflora and P. thunbergii clones which were planted in the trial
seed orchard of Kanto Forest Tree Breeding Station, Mito, Ibaraki Prefecture were used as
seed trees. The female strobili were collected from selected clones at the time of full flower-
ing, while young conelets and mature cones were collected in mid-April in the next year after
flowering and in early October, respectively.

In female strobili and cones of P. densiflora and P, thunbergii, the pairs of bract and ovu-
liferous scales are arranged in eight spirals along the cone axis, and each scale bears two
ovules on its adaxial side.

The capacity of seed production is determined by the number of normally developed
ovules at the time of pollination. The scales bearing well developed ovules are situated at
the central and distal parts of the strobili, number of which were 36 in P. densiflora and 40
in P, thunbergii and were less than half (44%) of the total number of scales. Most of other
scales (56%), on which the ovules are defective and do not contribute to viable seed produc-
tion, existed in the proximal parts of the strobili.

Observations showed that sound ovules on the effective scales looked firm, roundish and
pale in young conelets, Many of them continued to develop normally (developed ovules),
whereas some others collapsed before maturity (aborted ovules). Aborted ovules became brown-
ish and shrunk at the central part of ovules. Consequently, by the abortion of ovules before
and after fertilization, the efficiency of viable seed production were usually reduced to 66 per

cent of the capacity of seed production.

Received September 14, 1976
(1) (2) Silviculture Division






Th=Y o 7 awy ORRICET 2HREE DM —Plate 1—




1

=
7

#5293

el
5
kel

53

f

PR BRI

—Plate 2—




