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Artificial germination of Larix pollen (II)

Katsuji KAJI*, Yasunori KUBOTA™*
and Sanji ICHIKAWA **
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< OMEFEAEPERM OB, EREBNERNTND Z LITH 1 TRz, EELIX, 25 0M5%EE
T2 92T, REOHMHREEE L TR ZEDTER, EHOITHEB L0, ZhUcE L <
EFNED T, NTIHFELZDFHIE, BIOSREEEICOWTORHEENRTWD, Flomiald,
ANTREEITRIOMENEL 2D, TS ETE > TOIEHOARHEITEELEE X LD,

7 7=V ONTFRIFIZONTORINILT T, JHE-PIR0964), Hil(1955), BARNER and
CHRISTIANSEN(1960), i - AfRH - 2253(1969), CHRISTIANSEN(1970), Z DIE)3% < OAFFEE I &
DIHRENTNER, TOANTREFIIREL SHTEBY, REMREEOLENZICONTIL, 1FEAY
B DM EN TN EH DR C, B OB K ETOh T~ VMmO > Z&EFL 24,
717 < VI A ¥ B (Taxodiaceae) DIEK) EFHLLOFIEDIEN 22 " T EEZOND Z EalE LT
DT, SLICEFHBELMZ T, EFEMZIEFERETO Y ZE 2B L, 22T L ERAMRIE
By DAEFEHEIEZ DWW T ORI R AR DT, TOMELWMET 2, 0B, ZNLOMEEITRI IZHT
0 HBORZ G T2 AR PO PIHMIER, PEDERESR, FHERT Mot “RIES BB L2 RS
Do

BB L O 5L

R L7218, 1969 425 A, EMERBEENICHER,R S TnD 7 m—2 “BA 2 57 $ok (8
f 134F) L0, HEEFORR 1~2 BETOREIZH D b O AL, 1~2 H 80% ~F /LT La—/L
IIRZE LT, REICHLBEE L VBRWZDD, 10% 27 v —/L 1L % T 10 ZpEEE L, EHIZEEK
THoKBEL, KUy —LVATY Y BFUICEY, HiR 48 KE TGS EZ O TH D, HHURED
B DEIRFEIL 22.5% CTh o7z, SOIHERIEME Lee AV T TS L, BIEEFR (—196CHE
) FHZRTIER L7z,

NTFIERIE, 30% IR +1%FEREHZ VY, ZOIE FREIORT L 9 Ze b ik i inss
AW, MIES5g 2#<72E, 80%FNT L a— LB LUK 20 cc iZFNEFN 24 KEERIEL-D D,
IR CREIAR 7T NV a— LB LOKERY RE, WELEE 2021 6%, 10%, 20%IRE

* o dbiEE ST AMCERBRY;  Hokkaido Forest Experiment Station, Bibai, Hokkaido.
BEORESTSIE S PR Asahigaoka Junior High School, Kyoto.
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3) 46 BRI © 12 & A YOTERRIE, BOK LI LR pioo 3. At ot e i
JEIC L~ C, SN a5, B Li-iemkn, 2 Mok N IoF meedl gl
HRo UL, RIS S TR T &, FER RO RS ERE A AL
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AT AL 2 S ARy th el i~ D B8 2 T, W SAKREL 25,

4) 72~96 W] : BT E DICEMMEME L CIEEERIZT T X CTONEEBE 5, ZOEIZR
BHE, FULHIIE S DICKREL 2D, B SmIicEL LT, 2T A5, HOHiE
G N x b TEed AL <, Neutral red, Aceto-carmin 1 : 1 & CYLEANT[EETH B3, HLEILBAwE
T, 2~4 HOMEIZ> TWD EHESIND, T2 oORIEKMBEO S L, WK 4=
(Ect-intine) (Z&H 55 1 AisE/AHIE (1st prothallial cell) XN —4ME DI & & HITHEKRT S,

* BT IR BT A4 RO L, Taxodiaceae DIEK DML L W oLV, Taxodiaceae DI
TIX, AT BT, 27T~30°COEM FICH T 2l OFRIFER LT, 10~60 73 THLE T 2 23,
T = I DN DRI 5 £ TORBAIEFICENEWR D,
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Fig. 1. Changes of pollen viability on
gpar medium.
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Table 1. Changes of viability of Larix pollen.
F il Time ( hr) 24 72 120 168 216 264 312 360 456
s =HD* (9
ERBREREHTD (%) 93 93 85 81 60 77 12 3 9
ast Normal form
. 1 El:;—u» = - kok o,
Surviva BEERZELELO* (%) _ 4 1 21 9 65 81 65
Abnormal growth
5E &S D7RNERRL* (%)
. 7 7 11 8 1 14 2 1 2
Mortality Plasmolysed pollen ? i 6 6

* RFEMEME L TS o : Ellipsoidal pollen.

EOHPRIEOREO D LR AR EZ R L7 O : Probablly autolysed pollen.

EE TR N D ZEHE & AT B TSR & 3B B L= 4E# : Morphologically sterile plasmolysed

pollen.



% 2F(Pre-germination)” ORREZ R LT-OBIZRE AR Z /R LIZ b DT, IR EHEEMICKST2D
DEEZBND, 2D XD RFEHFRET) & TR D BRI OFNIGIL, R okl & & IRz L,
ER% 480 IFfH(20 H DRI 722 &, T XCTOMH N, KR B EZ e s T g AR 2 295,
ZOE I NTHIFR EToOem, REfR & & bIZFBE DB EE RT & D DI, — %
MR ORI E ol e xR e, Zo8Hae, AWM (Autolysis) * 12 X 5 4 R E 4 B
(Pseudoplasmolysis) D—FfE & &z b5, 2B OHCOMT 2 REIZHOWTEZ HILD DX, Ko
kL, TEHOAEMRLOICHKT IO THAIN, REERBFINTE LT, S%HEELT T ORI
E7Z2 B0,
TEREZEAL & FEFE D 7 1)

IR LICBIT 5 REFH O O R, HROE(IE, K2, K22 bDlBY Thd, HAEZN
7eb DL, REEREZZEIBRWIEN D DEIESIZ L 5708 100 KiO R TH L, K2 17T T8 <,
ER % 200 BERTRTZ O 1X, BER ETOD T~ VIR OREROMENL L, EE% 120~144 FFH

F—2 BT~ VIR IERABR

Table 2. Germination tests of Larix pollen under the aseptic condition.

& R 18 Eil
& Al 24 48 72 96 144 192 240 360
s 7 (w — 112.2 123.3 1288 143.8 153.0 151.5 1350
Control IR (%) — 86.7 87.2 94.0 84.5 89.2 69.3 84.6
BAEREER (%) — 78.4 72.1 65.3 71.9 63.5 68.2 68.2
~7;;§§5/V féﬁdﬁﬁﬁ (W | 1069 1122 1257 1423 156.5 164.3  154.3  177.7
B S L %}fi‘k (Z/O) 86.9 89.0 90.9 88.9 81.5 84.5 55.5 *
5o TR EERER (%) 80.5 73.9 72.8 67.0 65.4 64.9 74.6 %
~7;§3jéjb fé%ﬂﬁéﬁ (W | 109.1 1159 126.6 1442 1551 167.4 1662 1754
B 5L %%;flﬁ;% (Z/o) 92.1 91.3 89.3 88.0 61.9 75.5 % e
0% TN Hh EERE (%) 78.2 73.9 69.8 62.6 70.1 67.0 71.4 %
T a—)v ,

15 fa#dﬁéﬁ (W) | 1089 1142 1237 133.3 1482 1630 1786  184.2
B 5L g’éﬂ:?;#/ (Z/o) 78.6 91.0 74.0 83.8 72.5 41.7 % %
0% VNI H EERER (%) 72.7 73.9 72.2 69.5 57.7 70.6 71.4 68.3
Kk b s 7 (W 98.4 113.3 121.9 1263  150.7 161.4 — 172.4
BRELHRHIE | F3FEE (%) 88.3 87.1 88.1 91.9 91.5 78.8 — 81.8
S5%RuMEsH | REAE (%) 83.7 79.3 75.3 70.1 62.1 67.4 — 75.4
Kk b s 7 (w | 1040 1128 123.6  130.2 160.5 160.7 147.0 173.7
BRELHRHIE | F3FEE (%) 90.3 89.9 89.7 83.0 74.3 87.3 % %
10%FnEsH | BEeRR (%) 84.6 80.0 74.6 65.6 61.3 61.4 61.3 64.8
Kk b s 7 (w| 1089 114.8 128.0 1485 161.3 1636 155.0  159.1
BRELHRHIE | F3FEE (%) 86.0 92.0 90.9 83.6 67.6 % % sk
20% INEsH | RERE (%) 76.7 78.5 76.5 59.3 64.2 56.0 72.7 74.3

* AR (autolysis) : HCVHIL (autodigestion) & H 9, HlE, FHEENIEATS L X, O EE
B L CWDE N EEIRBIZB W T R T 2BI8 2 0\, ZO0iE, MRICE EN TV D REORE

FN, MR IC@EE T CBlIEREITHLOTH D,
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Fig- 2a. Changes of pollen length on agar medium.
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Fig. 2 b. Changes of pollen shape on agar mediom indicated in terms
of percentage ratio: shorter/longer axes.

.-"m average of 50 ellipsoidal pollen grains,

: The agar medium contains 5 volume ethanol extract from female flower.
-:‘[J-_ The agar medium contains 10 volume ethanol extract from female flower.
The agar medium contains 20 volume ethanol extract from female flower.
The agar medium conteins 5 volume water extract from female flower
The agar medivm contains 10 volume water extract [rom female fower,
The agar medium contains 2 volume water extraci from female fHower.

[ =N

TRERROBINRA LN D, ZOZ L%, BREROMEZEWL, BbT2LEbic, HONM®

LT EITHD, BT VIBOBFNIHHALND 2N b DR, EREROZEIT, BARNERE
(1962), CHRISTIANSEN (1970) O34 L7z kYU T (Pseudotsuga) {E¥yDFIELHE L IEF I

FRILTRY, MY U IIBOX O, BHEOEHEZBRET, Z0000 ORMAEHET 28
DETT, MO EITKSSUER EIC L > TREREZ RTHLDEEZ DN D,

FH—4, 5IIALEFRTENICAONDL N TV IEMORFIETH D, ZOHEHMEROIGE X
ZXF (Taxodiaceae) DILME & IEFITHBLL T\ 5, TEMGREIZ G L CELMA 7 MBS 23Rk
Na0IE, AXF (Taxodiaceae) fEMICHEWTHFHIZALINLDA LD THDHIN, INLOEFEEIL, HHEIZ
DIFEDHFEFEKET, FHIZ 2~3 OHFTHLN-HLOTH Y, BREZLTH, BEDOL ZAKSICHE
TERW, LL, INHLDOFENL, 777 Viehb —RHESERORIHRELFC Lo, EH
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Pl 4. LElengried pollen ebes of Lerde pellen
I

Ahowr 108 hours alter seiing om agar medmm
b Alowr 144 hawrs alter seitioe on ogar mediom Seam - Aceis-orcen

BEERT2b0EEZ LN, SHICHFIR ETORKBOS Z
R ILBERT DL, BREIA~DDOTNREREHRDHDNS
<, BAEHEIE L7 IEFIERICBWTYH, ZOMEANED s,
BHE-3IRT LI, FLHRATER R REIcH D b onE<L,
& BICHLIIIE DT 075 < BADOTENTESNTND, Zi L G
SOENG, Jelko k91T, FFEOBEMTIIERMRILT 523, GEEai
WENHREPRE T THBRTTRANEREZDIXTOTHA H ﬁéﬁﬁh- s
EHETED, il

— JIMEAEN TR D 5 Z &2\ T, BARNER & (1962)
X, =B, K 1EBOHWEIS, IERHED 151ZEREL R0 LIZLIEADBN DA, ZOYkkEE
T 5~T7 AR OIRIEW (Resting period) (ZIEW 0 EIFITF TS5 L LTEY, 512 SMOLSKA (1927)
1%, ZBEK 44 BRNTEISIEATER ST, 202 EREROKRIESEZ H7-6TDTHAH Lo T
Wh, EHELNHRZE A, UBIIBOTH 6 A LA TIERZEIFGATER S TORVEND, &
OIER DR SN D T, I E AR L2 b D EB 2 i, IRIEHIRKEIUE, EREAIZ OV AE
Mt O—EHIEFE O L O ITIEMEEZ DXL TREBET L O EE LN, EIFGRRERIND &
EWEZDIXTZENnD, L ORIFELIEHET D00 5 N OWE D ERIA £ 721 LEINRNIFET H D &
EZHNTOT, EIPWSER S 6 AW FROEREMMB RIS IR EToEmo 5 Z& 2~
e, &2, W—21277 2 & EHEHBFIKE DRIZZEITRD bR ol

TV DONTHFERBEZ LB LT, TORFRBBEKRTHERK -3 OLHIThD, FFIR
I OERER, 3L EBE L2EZIX (9) ThY, {3 BEIE BEOREZ 2L,
HOAMToLX1E (9 226 (10) 2T TTHD, FOMBEASEL T 2 HMOMEZIZe s (10) 1
FUCHDZENTE D, BFRET (11) FTHEELLRWRKIZOWTIEH L 22Tl 7Ze 0,
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HEFEDRE F7 1k
T OFRFERBRUILEUC T > TEDORKEREN 2 TARD 2 & TH DN, KA K S ¥ 5729121,
FEIFRBR & WAT L CHEEOSZRERENIZ OV TR NE R H S, SEIORBRIZE Y, miFlc 20T
FIE R TEDRRENGE DN, TOREF R, BEERICE->TH, Llko L 5 IEHRE DAL,
R LWV TETORFITEMMBH L TH T LNE oo znd, AT E N ENET 5
7y, ETITBREELN A SNV NG, BRBENE CED T D Z N TE A(FE-1a, b; 3
ZM), LivL, B, AROZLITEREFORE L LIV LA < 20, MEDKE LS
HONDEBZOLND, £To, BHEOREFIRTORET, BEIR%E 96 REMLIEIC/R D &I HER 2338
BT 20T, EFHIEIL 24~T4 B CTIT72 95 O3 & b5, CHRISTIANSEN(1970)1%, /17~
Y, MY U T O X 9T NTHRIFR TR E 2T L e WEm OTE i E ik & LC, Ful-flila(Central
cel DD BHB L OZNIZE LR HTEREROENE L THRETE D ELTWDHEN, ZnbDE{b%E LM
ZFR T D 7o OITITE IR 24~72 Rl A2 L 95, L LAERo X912, FEH L~ L ToEY
L 24 FEEIATZ CTRIRECTH Y, KV REORWENIRET 72 FEATHR 2 LB L35, AR HEICH T
D, FFER EICER LB DA — &0 TS 2356 OBEICIE, BEricbolr, (B8 200 kifefE ¢+
nEEZLND,
iRtk & B AR & D RIR
AR - T, VMR L 72 O RBAERIIR-3 D LB Th D, sCRLRTO LR D AEFEH]
LD, ELFER 8T%HIE DI & 4B LIAER, GO ORMITEETHY, EFE0%DIER
TIERMEOH DRGNS To i D, ERREFIECL > THRERIDH D L LIZIEmIL, %

#—3 NERAEH O N TAERER (3 EREEM V)

Table 3. Effect of pollen storage for one year on fruiting.

AP RS 44 5 No REATAEFRES R REE R FH-FE IR
Pollination Used ollén Viability Seed Fruited seed Fruited Ratio
Mother tree P (%) (Total) (Total) (%)
JEyap=roy =
RTHT) izNj ) Open — 244 95 38.9
No. 40 16 19.3 241 10 4.1
Hei2 & Open — 283 130 45.9
Rumoi No.2 21 87.6 283 178 62.9
No. 41 50 0.0 252 0 0.0
M2 &5 Open — 274 103 37.6
Rumoi No.2 47a 83.3 252 101 40.1
No. 60 52 0.0 311 0 0.0
M2 &5 Open — 246 83 33.7
Rumoi No.2 52 0.0 254 1 0.4
No. 98 49a 7.5 246 52 21.1
M2 & Open — 237 57 24.1
Rumoi No.2 47b 87.8 235 135 52.4
No. 99 49b 0.0 245 4 1.6

o RECRTOAAF I 200 RO P
Viability of pollen was tested before pollination on agar medium and was indicated as
an average of about 200 pollen grains.
Seeds were totaled in 3 corns. Pollination was done in 1969.
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Summary

Germination of larch (Larix leptolepis) pollen on the medium have not been succeeded in our
successive experiments. To make another attempt, therefore, Larix pollen grains were cultured on
agar medium under the asceptic condition. Some of them grew to ellipsoidal form with formation of
starch grains and with development led to division of generative cell (body cell). We called this as
the pre-germination stage (see Photo 3 and Figs. 2a, b).

A few pre-germinated pollen grains produced pollen tubes, but most of them did not. These
germinated pollen grains are shown in Photo 4 a, b and Photo 5.

It is suspected that Larix pollen also produce the pollen tube as other coniferous trees, because
of the facts that we observed a few pollen grains which produced pollen tubes on the medium and
nucellus top of the female flower. The ratio of germinated pollen grains which produced pollen
tubes, however, is not parallel with their fertilizing capacity. Then, we intend to get fertilizing
capacity by criteria for viability test.

The viability was tested according to the physiological and morphological changes of the pollen
grain. It was suitable to observe these changes about 24 to 72 hours after setting on agar medium.
While viable pollen (see Photo 1a) turned to ellipsoidal form with formation of starch grains (see
Photo 2) and with generative cell being divided. Those viable pollen grains are quite similar status
as the pre-germination stage defined above, while unviable pollen grains are autolysed (see Photo
1b).



