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Masahiro KuBoTA, Tsunesuke NOGUCHI and Kensuke YOSHIMURA: Productivity
of Seeds and Seedlings in Controlled Pollination of Cryptmeria japonica

D.Don Using the Greenhouse.
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Table 1. FFARBICH L 7c A FHEEH 7 0 — > OMEEMTEE L RE - T O LEERE

Mortality rate of female flowers isolated and cone and seed yields in each clone
used in the controlled pollination of Cryptmeria japonica D. Don in the field

zua—r% BevBA6 | £ Jb3 1 E FS | E 2 | EERE2 | RERRT | REHL |4 W1

clone Ikarigaseki | Kamikita | Kurihara | Miyagi | Nishitsugaru| Kamihei |Higashiiwai| Natori

HEFEALFERE (%) 4.1 76.2 76.5 77.9 43.3 77.5 42.8 100.0

Mortality rate of
female floweres

OB EW% 73.7 33.3 22.8 56.2 68.3 49.8 69.8 —
Rate of cone

yield

EFREEE(%) 11.2 6.5 6.7 2.9 8.1 6.3 6.4 —

Rate of seed weight
to dry cone weight
I EEE = EERESR TR
ETREE-—FTLEER RELER,
Note : Rate of cone yield=no. of cones yielded/no. of female flowres isolated.
Rate of seed weight to dry cone weight=weight of seeds yielded/weight of dry cones yielded.
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Table 2, RAF¥ALKEFETHER
Cone and seed yields in the controlled pollination of Cryptmeria japonica D. Don

81—

$H OB HATE | 6 BB R B R K R K| BFEEE |100008FE
No. of female| Rate of seed
Seed Pollen| Crossing |floweres No. of cones |Rate of weight to dry|Weight 1000seeds
parent parent| comb- isolated [collected cone yield  {cone weight |of seeds weight
(7u—v) ination % (%) (8) (g

AT AENKE |16 X 9 83 7396 7085 _ 93 |_10.5 643 _ 2.0
Controlled pollination 53~100 [3.0~16.0 0.7~3.9
in the greenhouse
AR 7 X 6 36 2261 1106 54 6.9 81 3.2
Controlled pollination 2~95 [1.6~12.3 1.4~5.7
in the field

Table 1 (2 B/ ATECHE U 7o FREAR DORE W X 2 L OMIEER L B R % 7 0 — > T LR U MEED
EHIREFERR 1364 8% L H <, KHOTOHEN 1 SR TN TOMEIFEIEL 72728, BHIFEL LRE 2 HIEE
XKBEZRPoOT, MEREF IO -V EZEVBRON, MEROH I/ o—FE, REPETOLEE

HMED 5 T2,

EITL A 7 AERN L BN OZECHNE L BRR A BT O EERE % Table 2 1R U7z & 7 RENTIZ83HE
SV OREEITV, U HEEIX7,396(8, 4L 7-BRRI37,085E, HERFKIL93.3+9.8%TH-o7z, %z,
1G5 NI BETF13KI643g TRET ORERIX10.5+2.5%, FEF D1, 0000 EI32.0£0.7gTH > 7o —7F, HHT
E36HH G DR # 1TV, HEL 7R 132, 2618, 48 U 72BRER X1, 1068, #EHEEKIF53.9£27.0% TH - 7z,
E7o, BOoNIETF I8 THTFOREERIE6.922.5%, BT D1,0008FE33.2£0.8¢TH - /oo ENKAED
DHIERE, BEERL HICHEL, KRR, BFEEDORRIIRIFTH > 7225, FF D1, 0000 F IZFFH B D
HOENEMH R S iz, Table3, Tabled i ZARRICB T2 L OBTEERETL I,

Table 3. #&¥ I L OBTAER (FHXK) (8)

Weight of seeds in each cross combination (pollinated in the field)

S |*E ES|TE FE5| B W2 K H4 E K9 EEE2 | & &
2 Tamatsukuri| Kurihara Miyagi Motoyoshi Kurihara Nishitsugaru | Total
* REv 6 4.6 11.5 4.8 3.2 2.2 — 26.3
Ikarigaseki
* B 463 4.3 0.5 0.3 0.0 3.5 — 8.6
Kamikita
) 1.5 1.9 0.9 1.6 0.7 — 6.6
Kurihara
g W2 1.2 0.6 1.4 2.0 0.5 — 5.7
Miyagi
[lie:t2 9] 2.2 1.0 3.0 3.0 — 3.6 12.8
Nishitsugaru
ERAR T 0.8 0.2 0.2 0.5 1.8 — 3.5
Kamihei
HEH] 4.4 3.1 4.4 3.3 1.9 0.8 17.9
Higashiiwai
& Hi 19.0 18.8 15.0 13.6 10.6 4.4 81.4
Total
W REARMRERE S o—, SR SEMRRERE S o ERT,

£7z, — OHERITTFHET,
Note : Clones marked with * are resistant ones and the others are susceptible ones.
Cross combinations marked with — are not maked.
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Tabled. HEE T L OBTAEER (V7 AENRE) (£)

Weight of seeds in each cross combination (pollinated in the greenhouse)

T _
g | RERELL | * BEER4 | v SRS |CHRIHIL| PHEER2 | P2 |8 M2 |4 B | TEAR4 | & &
£ Morioka | Yokohama | Kurihara | Towada |Nishitsugaru] Nakaniida | Miyagi Natori | Shimohei | Total
5 H2 0.5 0.2 0.7 — - — - 3.2 — 4.6
Imabetsu
*h H1 0.3 1.7 — — — — — — — 2.0
Nakasato
* BN 2 10.1 12.6 14.7 — — 1.8 — 0.8 — 40.0
Ajigasawa
KO8T 3.5 3.2 3.3 - 2.7 — 5.8 1.8 — 20.3
Oowani
* 7B 0.4 0.8 — — — 2.4 — 0.9 — 4.4
Ikarigaseki
*E Rl 8.0 12.7 5.4 4.6 13.1 9.8 11.2 — — 64.8
Kuroishi
i i 6.3 10.4 11.8 7.1 8.5 9.4 2.4 — — 55.9
Ooma
K M2 4.1 6.8 7.1 6.9 5.8 6.2 2.5 — — 39.4
Oohata
R OE2 12.0 — 8.3 9.1 16.5 10.8 14.6 - — 71.4
Yokohama
* BN 6.4 — — 6.4 8.3 6.5 9.2 — 6.1 42.9
Morioka
*EOFES 7.8 — 7.3 11.9 3.7 8.5 8.1 — 9.2 56.5
Kurihara
* _FPAfF12 10.4 — — 13.8 5.3 7.1 16.2 — — 52.8
Kamihei
i I8 8.7 — — 14.0 - — — — — 22.7
Furukawa
EOH2 - — 12.8 — — — — — 19.5 32.3
Tooda
FHEFIR 5 9.9 — 4.9 10.5 18.2 15.6 11.2 — — 70.3
Wakinosawa
T 2 14.5 — 3.6 10.4 14.4 12.7 2.9 — 4.2 62.7
Nakaniida
a it 102.9 48 .4 79.8 94.7 96.6 90.8 84.1 6.7 39.0 643.1
Total N
D, S RENRT B ABARENE S v -, BARRRPEERNE 2 0 — >, SR AR E

w7 o—rE2KT, &8, THF4SIERRE,
7z, — OMEERIIFTET,
Note : Clones marked with *** are resistant ones, moderrately resistant ones, and the others
except shimohei 4 are susceptible ones. Shimohei 4 is not tested yet.
Cross combinations marked with — are not maked.
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Table5., H&Y I L OBHMFEFERGT 7 AZAKRED) (%)
Germination percent in nursery in each cross combination (pollinated in the greenhouse)

& | BRIl | B4 SRS | HAEL | PERE 2 | hETH2 H B2 |4 E1 | TEAf4 | E iy
£ Morioka | Yokohama | Kurihara | Towada [Nishitsugaru| Nakaniida | Miyagi Natori Shimohei | Mean
4 A2 /S 8.4 22.4 15.4
Imabetsu
F H] / /
Nakasato
BBIR2 56.5 49.5 8.6 2.2 29.2
Ajigasawa
X BT 33.5 0.7 48.4 18.4 0.0 20.2
Oowani
BErBa T / 3.8 / 3.8
Ikarigaseki
2 Hl 31.7 37.4 1.1 2.4 43.6 0.4 40.4 22.4
Kuroishi
X 7 50.2 43.3 2.2 1.8 56.3 0.8 49.2 29.1
Ooma
X M2 25.5 31.4 1.8 1.0 40.4 0.3 29.6 18.6
Oohata
W OE2 46.9 1.6 2.7 36.1 1.1 23.0 18.6
Yokohama
B Rl 15.6 0.2 15.9 0.5 12.0 26.5 11.8
Morioka
E RS 43.1 1.0 0.8 30.6 0.3 38.9 46.2 23.0
Kurihara
FRAfR12 26.2 1.6 23.3 6.3 40.5 19.6
Kamihei
o 8 17.8 3.2 10.5
Furukawa
= OH2 e / Ve
Tooda
FREFR 5 37.1 2.6 0.6 34.4 1.7 40.1 19.4
Wakinosawa
g 2 34.4 0.8 2.0 31.8 3.4 24.4 36.8 19.1
Nakaniida
oy 34.9 40.4 2.9 1.6 36.1 1.9 31.7 11.2 36.5 20.2
Mean

S OEEY R EFITRET,
Note : Seeds of cross combinations marked with / are not sown.
Table 6. &Y Z & OBMFEIFR(HFALE) (%)
Germination percent in nursery in each cross combination (pollinated in the field)

& £ &5 E HS5 2 2 x Hi ZEOF9 PEEE2 [ FE By
¥ Tamatsukuri| Kurihara Miyagi Motoyoshi Kurihara Nishitsugaru | Mean
TErEE6 47.8 46.5 44.0 25.2 12.1 35.1
Ikarigaseki
+ 463 45.3 / / / 6.3 25.8
Kamikita
ZE HES 36.4 2.9 / 17.5 /S 18.9
Kurihara
H o2 S / 1.5 / / 1.5
Miyagi
PHEREE 2 43.5 / 25.0 17.3 0.1 21.5
Nishitszgaru
ERART / / / / / /
Kamihei
HEH1 51.6 38.0 55.3 41.0 / / 46.5
Higashiiwai
oy 44.9 29.1 31.5 25.3 9.2 0.1 29.3
Mean

L DG IE & U TRET,
Note : Seeds of cross combinations marked with  are not sown.
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Table 7. fE® T & O AT RER CHARDBIIAROHER (4 7 A ENKEL)

No. of seeds sown and no. of germination in nursey and the transition of no. of surviving
seedlings in each cross combination (pollinated in the greenhouse)

T B K & BEATTRE | BHFREEE | LSESEK 1 [\ H 2 FEEEE 2 |\ H
Full-sib families No. of seed | No. of No. of REAS | No. of REAH
sown germination | seedlings No. of seedlings No. of
in nursery | in lst year | seedlings in 2nd year | seedlings
KA e autumn in lst autumn in 2nd
produced transplanting | produced transplantiny
& A2 # W1 2710 608 213 213 209 120
Imabetsu Natori
898 2 B Fll 2632 1486 480 462 427 336
Ajigasawa Mor[qka
Bout4 6954 3443 656 556 548 385
Yokohama
A #BT7 i FEll 1011 339 172 172 168 151
Oowani Morioka
DU 2 837 405 181 180 172 141
lehlt§ugaru
OB 3419 629 304 304 294 230
& A4l %ly%h 2218 703 355 334 328 234
Kuroishi Morioka
e 4 4760 1780 689 568 556 321
Yokohama
PR 2 4535 1977 708 525 521 383
Nishitsugaru
ﬁiygf 3491 1412 572 495 492 427,
A M7 B OFll 2115 1061 358 358 345 272
Ooma Morioka
Bosa 4127 1787 515 497 495 298
Yokohama
PURLEE 2 3120 1755 523 510 506 351
Nishitsugaru
= 2 309 152 105 105 104 80
A M2 ﬁlyamgil 2045 521 215 215 205 180
Oohata Morioka
v 3662 1151 352 352 343 176
okohama
PHEREE 2 3419 1381 313 310 308 151
leh|t§\1garu
1%;. 2 1091 323 140 140 138 90
BBz @ly%gln 4725 2215 626 430 480 393
Yokohama | Morioka
%74*@ 2 9039 3259 737 573 562 221
thltsugaru
f(/ql 2 8392 1928 727 499 495 372
iyagi
B pdll B fdll 5042 787 231 219 212 156
Morioka Morioka
Kﬁ?*ﬁ—ﬁ 2 3333 1325 425 425 419 318
Nishitsugaru
f\j. 2 5058 607 405 374 373 322
ivagi
NG 4710 1250 238 235 229 179
S5 5 m%(ﬂ)klvlsl 3349 1445
Kurih;lra Morioka 559 559 541 373
%@g__ 2 1086 332 210 210 199 150
N ]shltsqgaru
ot 3605 1402 611 505 500 378
TEz e 2996 1386 551 500 488 358
Shim.ohei
LA B 1l 4974 1305 510 507 499 407
amihei Morioka
P 2 2292 535 225 225 222 156
I’\‘I_lshns:ugaru
I\E/"[iyféiz 8524 3456 970 528 514 431
I? e ) E pll 3506 623 206 206 189 144
urukawa Morioka
@ﬁﬁ 5 e F11 7328 2718 588 539 537 404
akinosawa | Morioka
%ﬁ@é 2 11346 3899 778 507 476 223
15h1t§ugdru
i 2 7714 3090 578 569 550 307
oz |G 10143 3486 455 145 443 385
Nakaniida Morioka
I"?ﬂﬁf 2 10144 3226 716 509 487 391
H_-IShltbugal’u
= o2 1838 44 223 223 215 168
Miyagi
bfhr%qf# 4 1259 464 207 206 197 161
imohei
& &t 177858 60100 17627 15339 14986 10730

=
Total
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Table 8. #M& I & O & {TIRE R AR DRIFROHER (FHLE)

No. of seeds sown and no. of germination in nursey and the transition of no. of surviving

seedlings in each cross combination (pollinated in the field)

85—

T B R & Wil | BRI | LESER | 1 BB | 26EREKR | 2 B B
Full-sib families No. of seed |No. of No. of REXRH |No. of IREAE
sown germination|seedlings |No. of seedlings |[No. of
in nursery |in 1st year |seedlings in 2nd year |seedlings
2 & autumn in 1st autumn in 2nd
produced |transplanting |produced |transplanting
e B8 6 E &5 2127 1017 266 265 244 152
Ikarigaseki | Tamatsukuri
E RS 4909 2285 670 569 549 396
Kurihara
" o2 1971 868 160 160 158 148
Miyagi
K FHA4 1525 384 176 167 165 144
Motoyoshi
E K9 893 108 80 30 80 72
Kurihara
£ dk3 E &5 1286 583 233 233 191 66
Kamikita Tamatsukuri
E HE9 974 61 43 37 35 20
Kurihara
E KES £ &5 209 76 65 58 53 35
Kurihara Tamatsukuri
A H4 355 62 49 40 38 37
Motoyoshi
PHEREE 2 £ &S 248 108 78 78 62 50
Nishitsugaru | Tamatsukuri
= W2 535 134 119 119 91 71
Miyagi
X FHA4 613 106 84 84 72 53
Motoyoshi e
HEEH1 E ) 824 425 215 215 208 158
Higashiiwai | Tamatsukuri
E S 550 209 130 130 128 110
Kurihara
H o2 812 499 262 262 254 227
Miyagi
K FH4 454 186 140 140 135 103
Motoyoshi
=) &t 18285 7111 2770 2337 2463 1842
Total

EEINIETFHIED THORVHDERES 7 AEAREZHE Y L BAREIMEE T OB T 2/ & F10
72o Table 5, Table 6 iZfHEL® & & WEBHFEFRER LTz, 77 AENZEONR, HHH 25, EEL S,
THHLSZ2EHEL T HERRC TEFORTRSEZEL {Bhr o7, Zho DGR ERVI-ETD
HRERIFATH L IZIZACTH D, BEOTEHRIIOVTOAMENZ L s, FHIERHBMELOIZRAICH
L7AE ORI COBEBC L5 bDTR BV EEZ SN, LeL, BE5SOMERE RV 2 FARE
TREESNETRIZZTEHNZREFERR LI LS, ZOFRREBHSH TR,

WICHARDEERIZ DB TR LIz, REFT2EHD, ¥ IXERAXEICOWTRETORFEOEL
AEM- I3 O0ERE (BFESS, HHEL1E, RUThHFH?2S) ofaY, SHaE RV, 77,
HIAENRRT LHEEGY (RKET7T5X4AN15), ¥ARRTIHEEY (FRSBXERS S, EH2E5X
B 25, NUTHERE2 S XERE2S) COLTEERBIEGshEh> 7, ZNTHAMEY L1654
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Transition of no. of surviving seedlings per 1000 seeds sown
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Figure showes mean and range of no. of seedlings in each controlled pollination
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EHIZDOWTHEI L 72, Table7, Table 8 IZIZMAAAI DWW THEY ZLig, BEHURE L BARDOKIE
BOHER %R L 2oFig. 1 W38 &3 72 F1, 00000 D OFEARRIAOHES £ HGE Z L O L&
BITR U7z, BEETHE (19864F) D1,000875 72 D OFIBHFEFABUIY 7 AERNREMTE, FAR
Bi3464 L 213 R 5 high o 7o dd, FEKO IR ABIEARELD189F TR, &7 AENKRCIF123F
E B HS o e, 2ERE, KORIAIZY 5 AENRIL4E, 111F, FHLEI83EK, 1684 &
Eb o b AERD NS o Tz, BEMTHE 4 FEEBFEOEROFIRIIALIL, ¥ 7 AENRAS2EK, it
REC129A & 4 5 A BNREIIHE & 10 UEKDBRLAFOME DG 120 EFEMMMEL R 2 HENA STz,
Fig. 2, Fig. 3, WEKE CHARDOEEN 2R L -HAE® 2 &1, 0000 H & BHIFEFR KO & T Y
FEOBEE L OBERETR LA T AER, B L b121, 00048 & BRI R L DMz EhEh r =0.575*,
r =0.316N & K2 - 7243, 1000018 L & &1 UEOBER L O 3F 7 AENREL T r =0.855%*,
ARETr =0.801** £ HOWHEBEGSB RS hiz,
HRELEOEBRERFig 4 DBV Thot, | EHOEGRY 5 AEMNS. 4+ 1. lem, FHHAES. 7+
1.2em & FHRR DS HBRP LE - 7228, 2 EHIIY 7 ARNLRL7.9+2 8cm, BFAREE5.342.3em, 3
H1i326.9+3.5cm, 23.7%3.0cm& 4T AERLIMIC & 2 EARBOREN L oz, BRI OL THEE D
L O 3EHDWE S Table9, Tablel0iZR L7z,

Table9. HARZ LD IEHOERE (7 AENRE) (cm)
Height of 3-year-old seedlings in each cross combination (pollinated in the greenhouse)

4 ORIl | B B4 PHIREE 2 = B2 % H1 TEF4 |F B
¥ Morioka | Yokohama | Nishitsugaru Miyagi Natori Shimohei | Mean
5 B2 27.6 27.6
Imabetsu
B iR 2 29.4 27.8 29.4 28.6
Ajigasawa
X BT 27.1 24.5 27.0
Oowani
2 Al 27.8 29.2 29.4 33.0 29.9
Kuroishi
A M7 29.0 31.4 31.1 30.7 30.6
Ooma
P i 24.0 23.9 25.1 22.8 24.0
Oohata
B OE2 30.5 26.0 24.0 26.8
Yokohama
B 1 24.5 23.8 29.0 29.2 26.6
Morioka
£ K5 31.2 31.8 29.9 22.6 28.9
Kurihara
LPRAfF12 27.3 20.0 31.5 26.3
Kamihei
& I8 29.7 29.7
Furukawa
BEFIR 5 24.0 23.5 19.2 22.2
Wakinosawa
HIFTH 2 25.0 22.7 22.2 24.1 23.5
Nakaniida
F ¥ 27.5 28.1 25.8 27.0 27.6 25.3 26.9
Mean
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Table 10. &Y Z O 3EEOEE (FHARE) (cm)
Height of 3-year-old seedlings in each cross combination (pollinated in the field)

J x &S5 E K5 = OE2 A FHd4 E K9 T oy
£ Tamatsukuri | Kurihara Miyagi Motoyoshi | Kurihara Mean
BE7 B 6 17.9 22.4 22.7 22.3 28.5 22.8
Tkarigaseki
£ dk3 21.0 19.8 20.6
Kamikita
E OES 20.4 23.8 22.6
Kurihara
PHEE 2 23.2 24.7 24.7 24.1
Nishitsugaru
1 25.9 25.5 27.9 28.1 26.8
Higashiiwai
A %) 21.7 23.9 25.1 24.8 26.1 23.9
Mean

N & -3

BB O A FEER M BEE 2R 70, 1967F D0 & 1973EICIERN TIT- 12 RE T, ERE
130.0~47.0%12 & £ & - Tua 71920202029 KRBT B THT - RBARETIE, F3953.9% LBK 0
TEHOBERIZILL TR DEVBEE R o7, UL, ¥ AENTRTIRFENS.3%EEL, 7, BT
BER S TR TR, o 72, MBRATREEITS S L ick D EERPIETE, HRIEFLEET 2
ZEDHEEE BT,

HRAZEE L > THETEEIFTZ -7, RECAESWIBETOEIHEEL 5, ALKEETD
BELTl, BFokss, BEEVRETONL I EhHL,

YRV VB ETOS B O AT 1R, PO BAREEEARL L TRAWIHENCEET
BB EHREIN T L, KFBRICBWTAEELETF DL, 00008 E ik, FEREFAL 7-H/A LB OET
DEEHEHOTH o T2 DI, S LRERE AW/ 7 ARRNRROE T REALEIC X 2 BT 0OT0%RE
W EEEDARITE 5 T

WA BV 7o BB 256 4, R 6 m, BEERK25mOBEAR T, F 7 A ENLRIC A W 7 RHE L
4, HENI0mE BBOXESDBRELY, ZCOXKEEDEREVHPETORBCHELEZ L E2 o5,
HoT, H¥IABZENTORMEBLTIE, REREDIVAELLEAZEME L AV LLERD L L
bihd, £/, ¥7AERNCBEEANTRET 2BECEBEROKREEIBHBINLDT, 5, BAD
KEE CHROR, BEHTOKEZ EOBREDLWTORN b LETH 5,

AXOBFORNMNIOVTE, BOETOHASEFENROEANCH S Z EBRESIN TV 29, 21T
ERERFEIRVEVLDR TV, 72, AIHOHHOEAREBOLAPTHLESNIEFIVIITH>
Te R OBET L AZEORFERRL T, KRR TIT > L XLORBRTH, 1,000RE & BHIFFEDOMH
MK, 77 AENREETFOFHRMFEFRE, FAXRLBEZEALUTHo 7. Lerl, 1EEROF
BT L], 0000 & OBV E <, & 7 AEARA HFN LRI ABHEMED o T2, BFORE S
LI D LR ETIUFEOKE TOBER L OMHEBMRSE» 5 12, DI E»oF 7 AERNLEETF
W, IMTHDDBEOBESMHITLUEOERHE CRISEEENEL, ZOROHADEERMEL Z>T
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Productivity of Seeds and Seedlings in Controlled
Pollination of Cryptmeria japonica D. Don
Using the Greenhouse.

Masahiro KuBoTA"| Tsunesuke NOGUCHI®

and Kensuke YOSHIMURA®

Summarry

In the Tohoku region, female flowers of Sugi (Cryptmeria japonica D. Don) are damaged from cold
weather in winter, so it is necessary to mate in the greenhouse in order to produce many mating seeds.
In this paper, we made controlled pollination of Sugi in the greenhouse and in the field, and compared
both mating in the productivity of cones and seeds and in the qualities of them.

The rate of cone yields was 93.3 percent and the rate of seed weight to dry cone weight was 10.7
percent in the greenhouse, and 53.9 percent, 6.9 percent in the field. The weight of 1,000 seeds was 2.
0g in the greenhouse, and 3.2g in the field. Owing to keep off the cold, the mating in the greenhouse was
superior to one in the field in the productivity of seeds. But seeds produced in the greenhouse was
smaller than ones in the field.

In spring of 4th year after sowing, the number of surviving seedlings per 1,000 seeds sown was 82
in the greenhouse’s seeds and 129 in the field’s seeds. In the productivity of seedlings, the greenhouse’
s seeds was inferior to the field’s seeds. The germination percent in nursery of the greenhouse’s seeds
was nearly equal to one of the field’s seeds, but the number of seedlings in autumn of 1st year produced
was less than one of the field’s seeds.

The mean height of seedlings of the greenhouse’s seeds was 26.9cm, and the height of the field’s
seeds was 23.7cm in autumn of 3rd year. In the growth of seedlings, the greenhouse’s seeds was superior
to the field’s seeds.

(1) (2) Tohoku Forest Tree Breeding Institute
(3) Tohoku Forest Tree Breeding Institute (present; Forestry and Forest Products Research Institute)





