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Fig.1 Variation in the size of pollen grains in grafted plants
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Table 1. Size and fertility of pollen

Graft combination ] Size of pollen grain Pollen fertility
— “No. of " No.of | I
Scion ‘ Stock measured Mez;slured ‘measured‘ Normal | Empty Normal
grains | vaiue grains | B
} o ‘ %
Cryptomeria  Metasequoia 350 | 33. 7142, 42*‘ 255 252 i 3 98. 83
Cont. Cryptomeria 350 | 33.2742.87 342 336 6 98. 25
Cryptomeria(Kamigamo) 350 33.96+2. 21 ‘ 159 157 2 98.74
Glyptostrobus Metasequoia 350 36.0542. 87"‘; 164 155 ‘ 9 94.51
Cont. Glyptostrobus 350 ‘ 37.7943.52 | 348 343 5 98. 56
Sequoia Metasequoia 350 l 33. 7541, 94* 196 189 7 96. 43
Cont. Sequoia 350 ‘ 36.22+3.18 229 217 ‘ 12 94.76
Metasequoia 350 | 27.69+43.48 170 161 9 94.71
Taxodium ‘ 350 | 29.2242.42 260 ‘ 254 ‘ 6 | 9769
* Significant at 1% level
Table 2. Size and fertility of pollen (by respective individual)
Graft combination Size of pollen grain i Pollen fertility
- | | No.of \ " No. of | o )
Seion Stock ' measured Measlured ' measured Normal Empty \ Normal
g ~ grains | M uei grains | |
Sequia Met"“(ﬁ‘f{‘; 350 | 33.87+0.84 " 206 201 5 | 91.51%
” o (A4) 350 1 33.09+2.29 224 216 8 96. 44
” ] 7 (A-10) 350 | 34.2842. 68% 160 152 8 95. 00
Cryptomeria Mem?’é{’fi’é‘)' ‘ 350 134. 20+2. 46% 218 | 215 3 98. 62
” 7 (E-20) | 350 | 33.22+£2.37 291 289 2 99. 31

“ Significant at 19 level

Fig.2 Variation in the size of pollen grains in respective individual of grafted plants
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SERLIMEKRD S B, 1959EITIEL bDILONT, WEDTEN & ORICHT 5TBEN, LR
158 A LR LT, ;
COFEBHRERMNS, t REICE D Metasequoia #H K E L TDOEAKL Iz Cryptomeria DIER
XX, OXFHEARLFESOEANEALID bPPAREL 1 HBOBRETEIED SN, 28
RO E X, DXAEBIIEHAID 2P ARMTH B, ZDMICTZHE LIEBR OEED
B BRSO, TORBEEE1RIC LS T ES1C, DEAEN (98.83%) & LUHEAT
(98.25%) LbRIFTHDOI, DEICEDK (?@100:1&) DAFLOXROTEMH O N E X% K
TBE, MBHRBELD DT PO, 3
S XI1T Sequoia 3 LT Cryptomeria O DX AKITOWT, MEABNCTER DA X 32T LIk ’
Fek WM LHTEDTH D, i
Metasequoia %5 K& LT Sequoia %2 XK U7z 3 kS, F—HANSEOIHARZDERL
ChhboT, EROAS I 1 BDBEETHEEL BB, |
Metasequoia %K & LT Cryptomeria =D& R U7 2 kR, KA ORAZ L OTOER
72bDT, BE-16 OMEDOEMOAE 31, E-21 OEMED bASL, 1%BOHEENSED IR
F7:E-16 HHROIERIINIBALD b k& k> Ich o, ;
2) (B ORI LB E O E
a) AR (15~291F) Mo OXFiA & Dtcdid (Sequoia, Glyptostrobus)
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Table 3. Germination percentage of pollen from grafted trees on agar medium

T Time after setting | 3

TTT— | 48 hours | 72 hours | 96 hours 120 hours 144 hours

Graft combination "'\"”*\ﬁ,\‘ | - | an

(seion) (stock) % % % % 5
Cryptomeria Metasequoia 25. 34 69.58+3.57 | 72.12+0.31  90.53+0.11 | 91.36=+0
Cont. Cryptomeria 51.24 | 74.86+0.29 | 87.43+£0.47 | 91.09+0.67 @ 94 28+0.
Cryptomeria (Kamigamo) 49.70 | 73.1941.23  87.65+1.27  92.12:£1.01 | 95. 030
Glyptostrobus  Metasequoia 19. 05 55.3140.76 = 65.02+1.47 = 69.48+0.54 | 75.19=%1

Cont. Glyptostrobus 69.39 | 81.61+1.06 87.53+4.43 | 89.1440.67 | 93.79+0.81

Sequoia Metasequoia 18.27 38.60+0.91  48.37+0.95 | 60.184+0.91  67.67*1

Cont. Sequoia 31.57 51.57+1.25  60.31+1.26 | 70.3941.04 | 73.10+L =

Metasequoia — — 11.08+1.03 | 30.34+2.36 — 1

Taxodium 51.57 60.31+1.03 = 69.3241.31 @ 81.97+1.12 ; 91.19+0.94

TER BB TRIRFR S SN, BRICET 2HMIR10~155TH Dl bk ERERS
@f@ogxmﬁ@%%$1m2%49%¢f‘T%Bﬁi%ﬁwﬂg%u,%@ﬁﬁ&%wﬁﬁ
1331. 57~69. 39%, TEBEE 1334, 18~56. 62 & T, BIFIIHHF LD IMLEAE Ly L7, :

TEBYE I T2~144 51 £ TOTEMORERR, > KIERO 20> AT & b bW
% Ly Ui, 1535 Metasequoia 41 Sequoia #7125 % Ak Z, o> X Aftks LT ,
TERIC IR TRIFE IIE A D7 (Figs. 1A, 21, 2K, 2M, 31, NK3M 30,3Q, 4G, 41, 4K
), ]
TEREOMER, TENERRTENE TR, DX AIERIZOS S BEAILR LD b5, L2
TEBY i A6 DB S EIc B Tld, Metasequoia 5K & L TDOU1 Sequoia n-oxATE ﬁ.
ZOOFHEEATER LV bIS10A3, Glyptostrobus D> X K{EKIZ, ZOOXFEAIREZVET



BT O7z, Metasequoia EHARE LTOWLE Sequoia DLW L, TEbFE L 120 T Ml
LR, BRI 1184 14, f/N48.0 4, VHME 8L T6 1 T, 2D DOXFEREADIERE RITEK
K 96.0 14, F/N5L2 M HHRET6.3 4 THIHRKRELD bPPRLDO LD TH ORI XEM),
TE4 B IRAR 144 OTER A R b I ER DM 2 L Lic, BBEE E TIfT ot Taxodium DL¥ D

F 15 O SIIERMEOMER B TH D B3 RBLUH4L RS, (Figs. 1B, 2J, 2L, 2N,

3J,31L, 3N, 3P, 3R, 4H, 4T, 4L, &),

b) #iK (B4 MO OERIA L OIS

3, 4E IR LY T LS, (EMEKRERISIINCET 5 Cryptomeria DD XAKIEB D FE
AT T2.12%, (LBITR 64.18 B THIBATER O 12 87.43%, (LRi¥1%90.86 » L1720, fii
B ELD SIEOHA S (Figs. 2A~2B, 2E~2F, 2G~2H B1),

PR IER120~ 144050 F TOIEB O R FREZ, DX AR TIRAIARIER X0 bIKh D7, fEB

0D R TER E RRI6HERT £ TI1E, D EFARTERIZHEATE &0 b EpO70s, LhrLIhERK

Table 4. Growth rate of pollen tube on agar medium

BT — Time after setting i

1 ] 48 hours ‘ 72 hours 96 hours 120 hours \ 144 hours
@Graft combination N ) |

1 (scion) (stock) ; " 2 P u} 2
" Cryptomeria Metasequoia 31144 3.99 50.77+ 5.23  64.18+ 7.75 | 110.99+ 6.01 124.50+20. 27

" Cont. Cryptomeria ‘54. 62+ 3. 621 60.06+12.07 | 90.86=+15.76 | 101.59415.77 113.03+23.47

Cryptomeria (Kamigamo) 54.90+ 5.24 62.73+ 7.84 91.13+10.79 | 102. 08+13. 78‘ 114. 064-16. 85
Glyptostrobus — Metasequoia  28.25+ 5.58 55.84425.44  T4.06+11.74  83.37+ 6. 36 95.594-10. 81

Cont. Glyptostrobus 56.624-11. 65| 64.89+14.90 | 65.90£10.42 | 72.75+ 9. 85: 94. 67+ 9.53

Sequoia Metasequoia 25.054 4.52 60.79+ 6.69 67.614 9.71  81.76+14. 71; 87.574-14. 87
Cont. Sequoia 34.18+ 6.02) 61.604 3.37 | 73.31% 8.97 | 76.30£10.77 79.52+11.77
Metasequoia — ' - 40.214+ 8.59 | 46.36+ 4.51 —

Taxodium 59.05+ 4. 92‘ 86.28+27.60  96.51+412.25 106.85+19.47 124.10+4-19. 50

Fig.3 Growth rate of pollen tube on agar medium (120 hours after setting)

%
J0F
2} |
, ‘\\ Cryptomeria/Metasequoia
! [ Cont. Cryptomeria
I\ ’ | ---—-- Sequoia/Metasequoia
20¢ I\ | | === Cont. Sequoia
> I l\ [ — Glyptostrobus/Metasequoia
= ' ’\ [ ——— Cont. Glyptostrobus
E | | | | — Metasequoia
g nr | | | | |
£ | | A
| | AN
/
0
|
I
.
i
/
20 o0 0 100 720 40 160 A

pollen tube length



Table 5. Germination percentage of pollen from grafted trees on agar medium in respective

individual
—_— Time after settingi 84 ‘ ' ‘
- ‘ ours 72 hours 96 hours | 120 hours | 144 hours
Graft combination \""""\‘\\ﬁ“ | | |

(seion) (stock) i % ‘ % % % 7
Cryptomeria  Metasequoia (E-16) 25.34 | 67.33%1. 55‘r 72.624-0. 38 91.024-0. 32 91. 85:I:O.V

” ” (E-21) | — 71.7041.97 71.55+0. 69 90.114-0.30 90. 844-0.

Sequoia  Metaseqroia (A-1) ‘ 18.27  39.43:£0.60 48.994-0.43 60.98=0. 54} 68. 880
. ” (A-10) ‘ — 37.72+0. 40‘ 47.77+0. 191 59.42+0. 74} 66. 370. 41

Table 6. Growth rate of pollen tube on agar medium in respective individual

— Time after setting] “ ‘ ‘ | i
T 48 hours 72 hours | 96 hours | 120 hours ‘ 144 hours
Graft combination — —— ‘ | | |
\ |
2

(seion)  (stock) 4 4| 4
Cryptomeria Metasequoia (E-16) | 30.34+3.29 51.44+4.78 66.33+ 7.49 | 112. 34+ 6. 11‘ 127. 34419.
” ” (E-21) | 31.9344. 68| 50.104-5.67 63.294+ 8.01 | 109. 64+ 5. 91 121. 6621, 38
Sequoia Metasequoia (A-1) 24.6614.91) G1. 344-6.37 68.13+10.02 | 82.49+14. 29} 88.32+14

” ” (A-10) ‘ 25. 43 +4. 12% 60.23+7.00 67.09+ 9.39  81.03+15. 13 86.81+14

Fig.4 Growth rate of pollen tube on agar medium (120 hours after setting)
% at respective individual

I5¢

Cryptomeria/Metasequoia (E-16)
Cryptomeria/Metasequoia (E-21)

10} Sequoia/Metasequoia (A-1)
Sequoia/Metasequoia (A-10)

Frequency

pollen tube length
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 (Figs- 3A~3B, 3C~ 3D, 3E~3F, 3G~ 3H %),
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WITEITH 5,

O XA X 20X AR E 700 X HEAIK S CICRATERORFEE L OTHRE O
B3, HERHRE SEERIC IO THT NI L8 ED5, KELERASN MO (Figs. 3 M~
3N, 30~3P, 3Q~3R, 4A~4B, 40~ 4D, 4B~ 4F EI),

- ONLV ) VAT SO THRTE L 7z Metasequoia DIERICOWNWT, MO A X, EBORYERSE
| LUTEREHERIE LR, 1R BIKICLY T LI, ERHOAS 3132169 4 +
- 3.48TH D, TOM, TERKOEREICRGIZASNIE» DI, iz DiEB R EFTH D,
I3, 4RICLBT LS, DRORTFRS JOTEREOMER, ERORERNDBEA DD
o, FERSEES 961 B L O 1200 0 A T5E Ui, TEROREE S LOTEREE R IER B EE
ULy Ui B2 3R E KRS 1205MIc 80 2 TEREREAA 5 &, BAMER 5T.6 14, F/N35.2 4
EHiE46.0 4 THOLTNOER LD ERLEmSA S B4 B,

E4 1S

ZFRO DX KRB DA X XICDNT, FHIN (1958) 13 Metasequoia 1T Sequoia # D 12D X
- KTERIZ, TOOFFEATEBR X SEMITNI LD EREL, TV EO>EAREMDOALE X
oL THNIL, K, fEdk (1959) 13 P densifiora & P. Thunbergii %+ K& LT P. Bungeana %
 DPEFEAOLEOEARIERE, TOOXFMREARIERLE S TICHOEREFAESDOFERD S & Dt
L B0 b, BNSOBASA SH LBRTL B,

 AEBRICHLTHRA (15~294) 7 5 OX¥HAE L D THOLLE, Gly ptostrobus % L% Sequoia
 DOFKRIEMO XX IBOEFFHEAER LD bEIITNI OB 28 A Sz, Ui L Cryptomeria
 BOEARYYIBEAEDIAERP ORAZEOTHOLE D TH 20, TN EFUESOEER G
A EHETEE, OXARIEROAE XL, DERBERICEOTERLD, WAL & AFHMEES
Bonte, CNOOMERODSHBANERSZCLLE, D¥AOMEECLEZbDEELNG, BE
 EEWORAINEDORBICK 2 RELS FICEBRFO LM ENHFLTEL D LEDLN S
DT, AHREBRIATINREDD D,

- BB (1951) MR FRHEMICONT, TERMOREIEF Y FTF N4 ALy b THRAEL, 7Y &)
YTHU DI THE Lk R, Glyptostrobus (37.79+3.52 1), Sequoia (36.22+3.18 1t)
BXU Cryptomeria (33.21+2.87 1) T, AEROWFEMED P0AEL X5 TR,

 PEFEIE RIE, T (1959) 43500 ppm @ Y XL Y VHAIC KD THIE L7 Metasequoia 1T Ou>
T, TEROASIEZ ) &) YTHA L BRE LRI 24~84 L TH O tc, AERICHL:
Metasequoia & FRERL VNV YHAEICEOTHIELZ DT, EMOKE IEFHAH— 3 v
TH L7 b DIC DL TIE LR, 27.69+43.48 £ Offi% L Lichs, MFHSOMEMELD
BOPREWLESTH O,

. AFFEYOIERORFARBROBME L <V BICL ST, B, T, 58 (1951 o=+
DFEFRB ORI LNIFR~2TCTHEOREL L L, TERNERBISHITHRA & BADRIFE
‘Cﬁ Utz, B (CGR¥83E) 13 Cryptomeria, Glyptostrobus, Sequoia 35 X8 Taxodium 1T OWT, &
K1%, pHT.5 HA&RE25°C T, MHEEELBOBOMA TRFERBRAET O/ MR, ML
5 ~159% Cryptomeria 1355 KF6H£3R80~95%, Glyptostrobus |2i5 Ak FEFE80~95%% Lo L, RE
BRI 5 %< Sequoia 13 60~90%, Taxodium 13 60~NFDFHFHEE L Lic, AKBRICH 72D




XREA D Glyptostrobus, Sequoia ¥ & ¥ D & K & FESD Cryptomeria DL D R KF
73.10~94. 28% T LB D & ARER D KSR & W U TRFAER S D7 2
AEEC A7z Metasequoia DFEXFIZ Y~ 1L Y v D 500 ppm AT I DTHIELIc D TH 5
EF T ZORFIOL TOBERS SNE, Lo LTI, Ik, Wil (1959) B2 ¥pva
L) VBT X THITE LA 7B DL TRFREE Lo R IC X E, 50 ppm Hi/5XICBETE LA
TEM ORI, HIARKE K5 500 ppm K& D REFO XS THD, %ic 500 ppm (X3 TEEG
[REMREEDREHOONS LN ERSTY B, 1
Fokfa (1959) 13 8 DD RAFILEBT, /«VU/LEC&OTWELLT@@%ﬁ&i
SNRLY VROFBEPR XD AER A DI ERE LT . 1
EERIC BT B, Metasequoia DIEWM DFEUHRE J:Z)??'E%?'"é‘@ﬁlﬁéiﬂib)ﬁ% L L, F7ibns
OHELEWEO bDbA LN, TOTLBIENOKRA, REHORE, & ICEHRERODE
B EBERLIZDOD, $B0RYNVY YOEEOEECL S bOLEPICOVRTRARE
A XA Tz, i
=V BOOEATEMORFIC BT, —BICOEFRTERTSTICZODOEBATER L b, 6k
DFFEL L TR HRICIEIENS AT, L L Metasequoia X TERBH® > ¥ AT
AR, 200 EEEATERS b CIRHRAER £ b2 RELEINA SN, O LA
A D A2 DR BRI D B A IC & B AT EEIC LB SOk, ZORRENSHICTE
CEREEETH S, O LS BHBHOOEAISERERI S LETEECOLTR, 4%l
sEBAERAIL, L LAKE O XHMORANENIOLTE, BH (1958) 1< Xhi, Mel
sequoia 1Z Sequoiadendron, Sequoia, Cryptomeria D12 EDTIE, EDHELDEARLIEL §
XOFHEREBOHEE 2L, O8N bODEETET Y YT =Y VORI, AARICKS
TEAL TP DI EREL TR 2, E
G B, A (1959) 1@ Metasequoia & % DITIEHRD D & AR MO THH s Fe &
5ﬁ$ﬁ§mof§,o@ﬂt%@@%@i@h%@%@&ﬂﬂf,o%ﬁ@%®¢ﬁc&méw
CEEMBMIT U, COXIIWRANICROBNISOR, AARICLZEEIIS T LB
CINTL A, S OICHFEL O IS ZEIC OO T ORI T 2 BB H 2, b
PLEAEBROK RS S, —MICDEATERORERE LOTEREOMER, 20D X HEATEH
5 ICHHIBATERIC ¢ BNTREI S, BEDESICH BN, LEpoTIRERAE > HA0)
BELT, EERERICNEEEDNE, 4

fi P

AEE L Metasequoia & = DITGHBRIHOO>ER LIt bDH S & D, DEAREHEL 4
EREATENL SO, DE¥REFAELSOREN CHEAR) 5 Lo iEnoE L LhRFOD
WAEBRET BB ITbhi,

1 #EIERE, ROOEFAMIELE OO EFREKRE S TICTOMIBAN SRE LI, b

a) 24EHED Metasequoia 4K LT, Glyptostrobus ($%5154E4:) & Sequoia (294FH) @
K& DOFRAE & DI9BUE DL b D, 1

b) 24k Metasequoia %HAE LT, Cryplomeria 34FHDHtEim 5 ¥ ik & 1 1954
DO EHD,

¢ ) 500 ppm DY~V VA LU CHIE L Metasequoia
2. A (15~204EH) 76D XA & DTOUWY Sequoia, Glyptostrobus D> ¥ A{EMDOKE ;



ZOOEFWEAIERIC SXNTHRGNIOMASBA SN, TROERMAEMICEOTRIERENS
oo, EEEEH — 3 VIC K BIERRAMEIRIE & b RIFTH DT,

3. Sequoia, Glyptostrobus @ X AJEMDIEH AL, T OO FRBATER & D & IE HAZE L
L L7ods, TERE O EICIIIER BIRRI6EIE TR, WAL ICHELARES LB SNIEH
o7z, TEREK 120155 5 3O X RERO T, TOOFHEAERLY bPPRIDLITH
o7,

4. Cryptomeria DA (B4E4) HOOEMALODTOLEDEAREROLX 3L, FHIKLBLT
BRAATER LD DTS OEIINA >N, T DX ARMKRICHEENRD S, BBK
100 FAEDRAIER E DX RIEHO K& IEXBMLTAS L, REBHELD bTHININES
e HoNT, BEEEN— 3 Y RAIC X 2L E & S REFTH DT, TEMORFRICOLTED
XA OEHEALAESONMAIER LD &, BAMEOMEIE L LIS RER ISP, &
BRSO MR IR TE B AR 961 £ TR EATERIHIATER £ 0 bIEAD7hs, B 1200
D S OERTEBO A SHEATER LD S PPRIFDO LI KA SN, THIEBORIEEL XOTE
 BEOMER DX ARMEICI DI DICRIE DT,

5. Metasequoia OFEXNZ Y <L Y ¥ 500 ppm OHATIC LD TIIELI D TH %, TEBDA X X
CREERE ) — 3 Va1 K DB LR TRIE 27, 69 13,48 Thotr, ERRIRREFTH O, 1R
L DRYESL LOTEREOMERIEFICELEZLH L, FRREROLONS NI,

6. O X ATER T OO FEEATEN S CICHIAATEN & AR, TEROREEE LUTER
EOMRERREFTH O, KEAOIERE LTHMATCENTEELEIONS,
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Résumé

1. The present work was carried out to examine the morphological and functional characters of thy
pollen which were taken from the grafted plants between Metusequoia and its related species plants. :
1954, Cryptomeria (3 years old), Glyptostrobus (ca. 15 years old) and Sequoia (29 years old) were grafte
on Metasequoia (2 years old) ; in 1959, the pollens of these trees and the mother trees were collected J
materials, and the were used immediatly in the experiment. '

2. The pollens of these grafted plants seemed to have a tendency of being a little smaller in size t‘
those of the mother plants, but with regard to the fertility, i.e. the percentage of well-stained poll ]
grains with aceto-carmine, both showed similary good results.

3. The germination test of these pollens were undertaken by using sucrose-agar medium (agar 1
sucrose 7% and pH 7.5). ;

4. In the pollen of the grafted plants, The germination percentage showed a little smaller t‘
those of the mother plants. The growth of pollen tubes was not remarkable between both trees unﬁ
96 hours after setting of the pollen, but on the contrary, the growth of pollen tubes seemed to be bette
than those of the mother plants from 120 hours after setting of the pollen grains. 1

5. In grafted Cryptomeria, the size of pollen grains was different between individuals that W
grafted and between those individuals which were recognized signficance at 1% level. Morever, t
seemed to be a little smaller in size compared with the matured tree (ca. 100 years old). The fertili
of pollen was good. .

6. 1In the pollen of the grafted plants, the germination percentage was considerably lower than
control. The growth of pollen tubes seemed to be lower than those of the control until 96 hours a
setting of pollen grains, but on the contrary, the growth of pollen tubes seemed to be better than th
of the mother plants from 120 hours after setting of pollen grains.

7. Metasequoia which were used as stock, flowered by spraying with gibberellin at 500 ppm.
size of pollen grains stained with acetocarmin was 27.69 1+3.48. The fertility of pollen was gOOd-'

The germination percentage of pollen grains and the growth of pollen tubes was very low.
abnormal form seemed to be in the growth of pollen tubes.

8. The results which were mentioned above lead to the conclusion that the pollens from the graf

plants between Metasequoia and its related species plants have a possibility to be used for breeding.
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Mlcrophou)gmphs showing the %rmmatlon of pollen grains from grafted Metasequoza dnd

its related plants.
Figs. 1A-1D. 72 hours after setting
1A-1B : Cont. Glyptostrobus 1C-1D : Taxodium
Figs. 2A-2N. 96 hours after setting
2A-2B : Cont. Cryptomeria 2C-2D : Cryptomeria (Kamigamo)
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2E-2F : Cryptomeria/Metasequoia (E-16)
21-2J : Glyptostrobus/ Metasequoia

O NNT é‘.’ﬁ P~
2G-2H : Cryptomeria/ Metasequoia (£-21)
2K-2Li : Cont. Sequoia
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2N : Sequoia/Metasequoia (A-10)
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A-3B : Cont. Cryptomeria
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3G-3H : Cryptomeria/Metasequoia (E-21)
3K-3L : Glyptostrobus/Metasequoia

31-3J : Cont. Glyptostrobus
3M-3N : Cont. Sequoia
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30-3P : Sequoia/Metasequoia (A-1)
Figs.  4A-4D. 144 hours after setting
4A 4B : Cout. Cryptomeria

3Q-3R : Sequoia/Metasequoia (A -10)

4C4D : Cryptomeria/Metasequoia (E-16)



4E-A4F : Cryptomeria/Metasequora (E-21) 4G-4H : Glyptostrobus/Metasequoia
41-4.] : Cont. Sequoia 4K-4L : Sequoia/Metasequoia (A-10)



