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On the artificial germination experiment of Gramineae pollen

Atsushi Harada

KA CEROBEMRMAEE IR TV 3. #EoTohb0lpoithc
BRLTEEER L ATLRFFRLTREHR OIS, Hansgirg (1897) i+ 2"v Oitk %
KCHEBELETERLIHEL Tv a2, AL BFRITLHRIAT LoV Lidforss
(1899) 3R« OFFFEF LM H OB ¢ RFERcE+ 2 B oMot & 1 #
LA, BRFEERETECESHA - LHSHBLA 1. Jost (1904) L4 0EEHE, &
HOEM, HBXREL o#ET, SRR EHO U FEGC - ERRERTCTERR B LN
R b REIMCHE-S . AL Jost (1904) DPIOMETIIRF A R 5 2 @R
FROMUM (77 2 L) WOBMBLLTERNOFERF L 02 lnh. ks
DEFCRFIENLE/IMEEL Y 7 A L FL 3L HNESTLRET Hofcfobic
TERRHYASTREFBRL 2 2B ThHA S EHEALL. BRIFECERNECELER AR
HIRE L RS R AR S T 2 A, RARCET IBEOBYOIERNRE
iRl o, O, Plundt (1909) 30KEAHEETA 254042 LciSs e AL, BEER
FIFEBOREORIRAFHALTHES ¥, FFra¥, SAHA ¥R btAEr=sD
ER %R 4e 20~30 % RHIFXE, X, ek (1919) dFEEIL A4 ax% 123%, 4 &
% 1L1%, FAErard 49%, X Andronescu (1915) K1¥ Knowlton (1922) %Al
BrazearDEle 2062 % BEIE. DS THHRE (1929) ik 1.0 % BRic
VRS Ik o RTFRCHERTEREEEL, chr s t—2 7 A TRk, FAH¥OitE
joo¥ 12.6 %, A AOTEMHCDE 645687 %, = axDfiEkCo¥ B5 %, v =D
MicoX 865 %, Fi bt dEr a2 DIEBHC X 497626 % ORFEFELEI-.

B (1981) (L[] ~MEED BHERTE T v 27— MBI RYEROEL LA ZHHEYA
BHLLEER, chis FRLERSA FZX5 20 b0BHEAOHABICL 2 0 L 2HELE
L, X%, Martin (1913) OERBRICHT 2 A5+ 5 9 4 7V OIEBRREMER O E
ERFLBEEBPRLICECIEELHEEL L, tAzearOithy Bt va
RO THMESY, CREPRXERFRLECEEIERCRENRBEKL Thelk L = 55%
ATEN 95.0% X5 ECRERRLR. BEXERROEET 4 20tk Th
847 % ORFHBE BT B, b (1934) 31 FOFEnEiraF) Sl ibdr e
RPCRIFE ECBAL, 10~12 % R L0 % SERBE N LICiN-T 744~759 % OFEHF
B, Erohhligogs o, LERUEAR (1954) s 20t TtiFoby
AR RBERCRGTHE- 80 %, RE (1958) 231 AoftohcSRicgihTw37
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Sav RO »E07 3 /BYHEMLI L0 % BREFECIHGTA: 818 % DR
BE»AELRSD,

HEOBE A ARV b ee oo O BT AEHFNEL, ThALEWTRELR
HHERTREEHEINTOER, AL = 2%, A4 4 FOERNORELHIIEH THi
4, Wid BREFREIIRRCh Y. ALEFMIIBAERRACOMELCEREY 7+
BEFERE AN (1956) bA=r = (1958) OB TR 100% ORUYERI LD
B, FROUCE EEBYLUOREAMEDCOWT ERLRRTERC X 3 REERO
HEZHETS.

EHRORITI S > THREBEE 2B > i KB AR LERE B RIS 253808
BEAHEeEcFROBEYERT S,

M E ROk
FEETIIRO 4 BOMYOIERZHRE L. TRALOEPIXDOEDY THS.
EETY "
4 % “ER18E"
14 = CEXRME”
boAEn Ty "R
BFEFEE LCHGHEEROEDY Th 5.

oA

B O¥ @ K- FLBsEstady

EiFr | HE - AT 2T
“gEys v ” pH68
“EpEsey " pH 70

B ko KR RRRIEESSHE
“EBR¥Yzsv " pH 72

Bk OER - EEBRESSAN
"I 5" pH 64

FNETERSN NS A Y REOaR Lo T 2McEEhs. 1 EEtiit
KEth?. ¥53FvilRkao{lESitE Xyt L TRl {BL - ORIk
By sr v 22RHEL LT Ao TRCHhOoY s+ v L WBERL o shitae
¥FFr L.

FEHBICR T R FEAY 7y REFLAV, CORFHC I OTHFERBIFRHK
BRICGECHE KERIEERY >+ R2EALE. Ol THEcY LR
LETIETFYLoX BEsEY RS, RCRFCBLIHTIRFROBLERVOEESE
DL RBIC.

RIFEOFE I “ ERENTR " (1960), bR 24 K277 2CRWT, BRFE LSS
A LB BB EEEOFTE O EREO 17 e 22 ) = —OHELHIrFRIE
LoTHRIEL T

EERIEE 9cm, =E 18cm O~V MEFAYy, ZOHOEEITEE 1lcm O
AELOEIOHMELL, chbitky lcc OATZ G20 L2 THEL L.
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BURIFCREITBE R LY LE 2 T5ERLUI TR ~UERE RS 12 &AL
b DEDWTHELT.. BEFROEBIIIC LI AT SRRV TRZZ LW BTER
R LIEEECROTHv, TOEEEYEFERALRTFR L LTEELT:.

TERYE REORPET T BT 5 TEROBERRICOWTIL, AF4 FI7ALORT
RiefEzBRL A IREC L SCEYE (EX 1mm) #EL, Floa3—25ATE
Fof/NEE (1960) % e

£ B & R

=" . HRNFERMGORRE

) EEEEGOEREEESHFRETRL 202 ORIOY 77y BEFRCHGL, =
DFvAF—bE lee DARTERLE AE (HE llem) ik 3BEod AR, T0
AR B BT OR FREAR D Tab. 1 OV TH 2.

Table 1. The optimum medium concentration t0 germination of several Gramineae
pollen: 20& thick layer of gelatin at the room temperature.

Temp. Optitmum concentration | Germirnation
Plants Date (Cy Sucrose Gelatin 1&‘2)0
— _— (%) .Y .
Hordeum vulgare 1. .

(Hadaka shinrikiy | 2P 2 20 0 5 313
Zea Mays L,

(Local variety) Jul. 13 a8 0 35 29.6
OW’E’N’;‘;’E’I‘:“NIS_ 18) Sept. 13 27 10 3.5 30.0
Panicum crusgalii 1.

(Lacal variety) Qct. 16 22 30 3 645

v =DIEE 2 RITFAREFRRE Y R L MR BT ER SRS T Lk
*ofo.

i) oG, RicEkE (Tab. 1) kRO h 3 8HWEROELCHLBLBELLE-BEORE
FimoX, B (1960) X >TH20EE0L 05 ERL, FIEER () [

Table 2. Germination ratios of Gramineae pollen on various thick
layers of gelatin medium.,

- cnr?g:g:‘rl::inn E‘. - Thickness of medium (&)
ants —_ Fiphie =i
R GE;;S"’@ 10 15 20 25 30 35 40 45 50 60 70
Hordeum vulgare L. | 6 | 20 [Germ]12542827.8226185127 410 0 0 o
{Hadaka shinriki) Burst, 30.7283185103 36 0 0 O 0 0O 0
Zea Mays L. o 35 |25| | 81122828250214188153121 84 23 0
(Local variety) 479281226185168125126 73 0 0 O
Oryza sativa L. 213485292127 51 26 20 0 0 0 O
{Norin No. 18) 10 35 (87| 7 |6o5270230179 76 2560 0 0 O O
Panicum crusealli L. 30 3 20! o, 5B577163.8426289163 9.4 41 26 0 O
{Local variety) 7541090 0 0 g 0 0 0 0O
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BEMAECRCTIERLEELI. 205 Tab. 2 0 5%, Bt axo
TEANIEE 154 ORBFRCKRVTERD L SRFL, BHERI 429%, FoBRoHIiER
i3 283 % Chofc. bPAe=avOTERIEE 202 ORFFRCIN T 328 % OFF L
FL, TR 226 %, 4 FZOEMIES 162 ORFEFIWT 485 % ORF LT
L, chETEENT 270%, v =OTBHIES 152 € 771 % ORHELRL, whilifE
¥t 41% Chote. BLEORFEREL, AR (Tab. 1) R3O L I REFTH
iz, HHTERERFEORZ0 I TWESEROK, BEEolfic Lizs>TEd L.
iid, ohHIEGOBEAALESTL S RFRD R L ST ote.

iil) RHEB 1lem ONBEAKEEFOEE, Rikthd 1/2, 1/4, 1/8 T 1/16 0
HBBRBOLEICH ) @ERR IS SR BEORI0AEE~ M) MOodnE E, R4
i lce oAk E&ERL. ZORCLIEEShZEBORECIN AT, Mi# (Tab. 1
U2 ERCTHFALSETR Y A4 CBRLELI ML EXORSET BEL L.
FOHEEER Tab. 3 0FEY ThE. Blbhazxax, bA=ewarRoe=ofiEBiiMi
3 1/4 AECRCTRLBEL, e={X 100%, 44 4% 97.5 % ORFFRPLTLI.
COBCRBMIEL {RBEIWTEEROMRS BERCcRbhls, i, trEray
Cit 33.8 % ORFFRLR L LCETFERREOHRIE B bhlhol. 407t
M 1/2 AT 728 % ORFRFELTL, TRISBIAL VLA REIN SR
ot

Table 3. Germination ratios of Gramineae pollen {on gelatin layers)

in the humidity kept by various width of wet filter paper
{r=55mm) with 1cc water at the room temperature.

ium . ., Width of ape
s emmgion TR g
e el PR 1 R v R S
Hma iy, © 5 | B e 0 T W
i ey | 0 B | BB 57 W7 s s 13
Ty | w s s |w| o 8RR OP A
Pppm | o o | w o jmoomogie e o

iv) Bl EoSER Gi, i) oL cESEERYE, HLHETLESORFERER
CREECRVT, SBEOREOENEGY >y Y RIFRTEEIMYER L. 208
43 Tab. da, b, ¢, d &5FH ThHB, HhF+ax (Tab. 42) OFFEHL 5% FUi20%
¥ IFY ORI 5~20 % BHEEY ML LR FRCH W TEDS T RIS RLL.
BERYRELD % L % ¥ F 7 v BRI 2 9.7 % T o1,

b A= r =2 (Tab. 4b) OIEPRIEHEL S IMBFR TR 25~60% ¥ >V TRF
Lz RLEERERIL 06% BB X5+ 7)) T hroh, Efv s
VREEERCRCTH, RREESBIThIOTRELRL, 20% Ml 60 % ¥ 5> 5%
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Table 4a, Germination ratios of the pollen grains of Hordeum vulgars L.
on the 15 # thick layer of gelatin in the moist chamber by 1/4
wet filter paper with 1cc water at 20°C on Apr. 30.

Concentration of gelatin ___ Concentration of sucrose (%)
S PO N SN S T Y R
5 ! 99.3% 99,7 985 9Ll 653 665 218 16.6
10 69.4 526 423 313 16.0 8.7 5.1 87
20 850 850 857 779 43.5 351 15.3 6.0
30 68.7 625 458 183 70 ¢ 0 0
40 140 3.9 58 7.8 0 ) 0 0
50 0 6.0 2.0 0 0 0 0 0

Table 4b. Germination ratios of the pollen grains of Zeg AMays L. on the
204 thick layer of gelatin in the moist chamber by 1/4 wet
filter paper with 1cc water at 28°C on July 15.

Concentration of gelatin Concentration of suerose (%)

(%) 0O 10 20 25 30 3% 40 50 60
10 0 %163 91 53 31 28 25 42 ¢
20 0 136 87 203 106 61 75 51 13
25 38 112 205 61 189 163 62 52 26
30 61 107 163 75 163 B3 157 40 0
35 306 115 108 127 45 36 101 783 21
40 163 105 213 201 245 86 193 81 28
50 188 182 B6 31 87 56 93 47 61
60 176 203 327 46 184 47 87 116 65
70 0 0 31 123 3225 167 39 21 w0

HERBERTERD 327 % R LIS, AL ZORFE» HIXAO%LE (Tabs. 1,2,9)
R SRR I L TT S Bt 2 3 R e st
4 & (Tab. 4c) OTEBNIIRELEER 1~T% ¥ 75 BFRCRV T L {BF
L, BEFEFRL 82T % (5% €77 ¥ IRVT) Thok. #1h, Bl S CRFER G
MRS TRRTRC R 5L O MATREEMETL, RERBTEL 690% (0% B
P35 % X7 FYRVT) Thol.
Table 4c. Germination ratios of the pollen grains of Oryza sativa L. on the

15 & thick layer of gelatin in the moist chamber by 1/2 wet filter
paper with lcc water at 26°C on Sept, 15.

Concentration of gelatin ]I_ Concentration of sucrose (%)

e B L0 1 W B w0 5w
1 [ 180% 245 163 75 23 0 0
2 441 37.4 2.7 24.3 16.0 81 19
35 73.9 69.0 526 34.4 25.3 17.8 3.2
) 827 4B8.5 26,1 18.8 236 12.6 7.3
7 | 433 38.6 211 12.3 48 0.5 01

= (Tab, 4d) DEMORIEERTEL, BEL S TRREFRCHT 906% (3
% €T FVICHRNT), BEMASURFHRETIE 86% R0% B 0% ¥5F it
) Chot.

v) BEOHEEBHIFCRNAT, A axROe=0ERORL BERMITA LD
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Table 4d. Getmination ratios of Pamicnm ernsgalli L. on the 15x
thick layer of gelatin in the moist chamber by 1/4 wet
filter paper with 1lcc water at 21°C on Oct. 26.

Concentration of gelatin ____ Concentration of sucrose (%)
%) 0 1w __ 4

3 006% 873 96.0 98.6 92.1

5 413 685 50.3 60.4 489

10 32,6 383 46.2 313 20.3

20 17.5 439 7538 23.4 196

30 133 52.6 313 427 212

40 7.7 291 437 19.4 10.6

TREFCHDL, AL brer 2> RUA 2OENORBERBUTF I Y RIFCAILH-
fo. FZCCROOMEMEMORR KEAXERY 7> RERTHELEL. BEHKO
BEIRUERERIECRGY 57 BFHE (Tabs. 2, 3) wiRWTHEHALEED ©, K&
OitficE b ET I ESICHEL -, oL Tab. ba, b, ¢, d @F b THo7=. HI
LlraAzseavd EHINERYS TR FRY %> (Tab. 5a) 30~35% OB|BICR
WT 100 % DREFERRLE. ZOBRIC BRTERLSURFECHRT 2 RFRED
FrELLFRETChHOL.

Table 5a. Germination ratios of the poflen grains of Zea Mays L. on
the 20 # thick layer of Ishizu-gelatin at 28°C on July 18,

Concentration of gelatin Concentration of sucrose (%)
0 10 20 25 30 3 40 &S0
25 8309% 16.5 123 8.6 4.9 3.3 181 18.5
30 100 13.2 4.8 4.5 7.9 9.3 7.3 2.6
35 100 215 112 946 131 76 3.3 1.2
40 485 418 9.7 123 6.2 6.5 4.5 1.9

K s (Tab. 5b) ¢4 b vew a2 OEBHIES LY S0 5% OBERR
T B3% OFP-RIFERLTA L. fih EELSURFETUE &S 723 % 0RBFRLR
L, B2 &3 RFFERCRT 23 OB {fedofc. BLIMRFRRG 5 B
DERFEY SV ICRT 313 FEF TR0k,

‘Table 5b. Germination ratios of the pollen grains of Zea AMayps L. on the
20 # thick layer of Gray-gelatin at 28°C on July 15,

Concentration of gelatin | . Concentration of sucrose (%)
0 10 20 25 30 35 40 50
25 280% 256 186 213 257 326 182 236
30 _ 463 244 333 238 276 215 178 952
35 966 145 189 394 358 723 433 167
40 689 459 202 405 222 171 61 105

iR 77 (Tab. 5¢) TP B bder = OEMIEERERIL 205% (0%
B AN Yo+t U) CBEY, BorXoEs+> I $BERE L CiREY
ThHot.
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Table Ge. Germination ratios of the pollen grains of Zea Mays L. on the
20 £ thick layer of Miyagi-gelatin at 28°C on July 15.

Concentration of gelatin | ~_ Concentration of sucrose (%) o
A L | -\ 30 40 5 ___
25 0.8% 71 21 0.3 0
30 25 6.2 20.5 8.9 2.6 4.2
35 0 2.7 12.8 48 09 2.3
40 0.2 0 9.2 74 0.1 01

A FOfEx K+ 7+ (Tab. 5d) BFFCBAL, @EFAMECL S 22C L =)
D 25C KRCTER LSRR, 227C o T, By SR FR o ¥ssy)
KIWGTRE 690%, B LRTR (0% B4 % Y27 ) CRVWTRE 420%
DRIFRLEI. M, 5°C ok, By SRR FE (3 H ¥ 7 7V) TivT,
B 927 % OBHLL B,

Table 5d, Germination ratios of the pollen grains of Orvza sativa L. on the 20 #
thick layer of Gray-gelatin at two grades of temperature on Sept. 20.

Concentration i
Temp. (‘C) | of gelatin Concentration of sucrose (%)
, | (%) 0 10 20 30 40 50 60
1 128 70 113 6.2 3.0 0 0
2 12 235 157 181 115 9.2 38
22 3 485 3%8 812 180 162 117 3.0
4 690 420 297  3L4 236 195 119
5 288 322 163 5.8 7.7 2.3 4.0
1 | 261 125 159 88 111 6.5 0.8
2 503 734 4900 385 262 227 106
25 3 927 681 875 659 488 405 164
1 877 @92 968 735 503 320 179
5 433  ¥83 263 3.7 182 135 7.6

RR2. BHEFOPEETEHOHKEE

F A axXQIE (HEM 38 ) 2BERVKEOHEZ+ Y THRELIZL ZARER O
EOBLERCIT NI 2 Kh/ho 3 BREOXE ICRgHEr. 08B oAS
TOTEMEC o2 R E AL WF UERSRE : OEATT L Tab 62, b o@b Lo
fo. A 4 ¥ (Tab. 6a) ik, WEY 77V BHFECHAT, 200C CiILER 42~494 (5
% A7) OB (73%) OBRFERLTL, 4~524 (10% ¥ 7+>) DItk
RECE LTz, Mh, 25°C i, BB 40~51lu (5% ¥55v) O LIAEEORIER
RL, 40~52x (0% ¥55>) OOV FORCREL . BLEDE AR
20C T 7.3 % O@EGEHEY R mEEO TEROBAE L BAFL W EhhbbE
REPRIZH L D IHENCE, DI, X 200C T 5 BRO 10% ¥ 5+ > BWER LR
RLEBATWANAC THRRBECIN TR RO EBR 2k H L1276k, skduiific
FERH, ToRGCERFOTETIIERMNALR, Bt 0% bl LoBEeEib X5
KiE Tt RN ESD Shie. XERECR- CHRICRIFRRENE L33 LT
BOBERENRRELLOT 32, 25°C RIEWTI 20C i3 X hW—BRicRbh
IO KAFEMRKE VL, X 50% Bl to@dFcRT 3B LRCHT 3 AEOE
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Table 8a. The diameter and the states of 1the pollen grains of Hordeum vulgare L.,
on the thin layer media of various concentrations of various gelatin.

Concent. Yellow gelatin Gray gelatin
Uf gelatin .......... ZO'C . e wr——— 25‘0 e 20"0 P
__ | Diam. | Germ. |_State | Diam. | Germ. | State | Diam. | Germ. | State
42* % Shrink.* 404 % Granul.® 04 % Granul.*
5 45 893 | pollen 45 343 | plasma 4% 32 | plasma
49 ol 50
44 40 49
10 50 93.8 ” 43 338 P 42 12.0 ”
52 52 50
44 40 40
20 50 80.0 42 &0 42 36.0 "
B4 ho
44 s |
30 50 68.7 49 7.5 45 29.7
58 50
B2 50 Solid* b5 Granul.*
40 55 14,0 58 0 plasma 60 103 | tube
61 62 68
35 45 Viscas* 40
50 45 0 48 0 plasma 42 75
49 52 28
38 42 Solid* e 40
60 40 ¢ 45 0 plasma 45 200
42 50 60

* Shape of pollen plasma,

Tizd 325 Thot,

7, 200C whthr 3 40 % BT © $ifeD K > > B ETL 25°C, 5~10 % i
A7 F Y REFR LU 3 & AROERIREER v L e R Shis.  fiEoRE
BELSFREL 0% CHD, BEORTHEY >+ BEIS % Chot. X50%
L Eo@EBIC G 3 M KEOBETRMENESE LY —BY 50 Th otk

Tab. 6b (7 ARCEBEINE L Aer 2 o OIEROBRRYE S+ v et 3 RS
13 88.7~1125 /1 (25~40 % €5 FYIIRWT) OL O 100 % ORFRERLI. B %
BXR A% £7+7vORHCN-T 1200 222 3EABEOEL L AEFWIERERLRE
NERANL B RIFELT I fovote. i, 9 BChEInItRTE, NEa¥s+y
ERGTERE 10122 B0% ¥ 7Y ERT) OXREXDLONBEORIE (944%)
FRLIC. COEMOEBREEEEY S5 Yo7 100 % ORIERLTE L IERiEE
OAESOFMAACE 52, RLEFRZER I b LHOTV . EROAM, Ha¥2
FYRZCHRCTITRIBEOT ¥ 3 oh T EAEL AKX ot Bl& Gt R
DRI OB/BCINT 5 EHPAEOZERVBRERC L 2IEBEAEOERBHRLILRT
bote, XRAECRLL S EEIERETL Y, AMIREIER AN HLUI-EBIL40% ¥35
FURBFRCRTh T BHohich, BETHLIIEIEL 0~36% ¥+ §BIF
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Table 6b. The size and germination of the pollen grains of Zea Mays L. on the
thin layer media of various concentration of various gelatin,

: Concent. | Pollen - Ratio of pollen | Germ. | Total germ, State
Gelatin of Gelatin| size | Diam- grain number | ratio | ratio
) #lsman | ser” 7% | w0 ¥ %
25 Middle | 102.3 44,2 100 80.9
Large 120.6 19.1 0
s M9 42,5 100
30 M 101.3 51.7 100 100
Ishizu-gelatin L 109.5 5.7 100
(Jul- 18, 28°C) s 88.2 37.3 100
35 M 1010 52.9 100 100
L 1125 9.7 100
) 89.0 275 100
40 M 100.8 21.0 100 48.5
L 125.1 51.5 ¢ Viscos plasma*
35 72.1 48.5 0 Granul, plasma*
10 M 805 231 54.1 12.5
L 1213 285 0
8 810 237 524
20 M 92.2 * 455 448 34.7
L 1115 27.3 0
) 95.2 417 77.9
25 M 98.6 37.2 928 £8.3
L 101.0 21.0 5.7
8 95.0 46.7 B22 Shrink. pollen*
Yellow 30 I 8.2 46.2 92.4 67.9 ”
M 101.2 7.2 94.4
Yasu-gelatin
3 98.4 41.7 41.5 Shrink. pollen*
(Sept. 20, 22C) g5 L | 1005 467 495 | 408
M 110.2 115 0
s 106.5 53.1 76.1 Solid plasma*
40 L 113.7 369 22 412
M 1201 10,0 Q
S 1118 526 243
50 L 120.6 36.8 0 12.7 Viscos plasma*
M 135.0 105 0
5 110.2 53.3 15
60 L 133.5 26.7 0 0.8 Solid plasma*
M 1650.7 20.0 0

* Shape of pollen plasma,

BWCABR, 5 RMREBE S hHL f I8 40~60% ¥ 55 v BHERIECRWTR
Bhitz.

R 3. [EHORFAR

FAER IO ERASE0HUL 10, 30, 60 % ORBREOMELYSAT 30 %
BREEZFVHERYAT A FFF A LR a 20 OB IR0 REHE LB L T/
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Table 7. The variation of diameter and state of the pollen grains of
Zea Mays L. in the medium layer (on the thiner lay of O~
60 % sucrose-30 % gelatin) on QOct. 28.

Concentra- Germina-
tion of 10 min. 20 30 60 90 120 150 180 tion ratio
JSwerose | .. 1(360min}
0% 80 x 08 1z 125 124 125 125 125 48.5 %
_(Shrink proboscis) ~ ___ (Germination)(Plasmoptysis)l
10 a0 105 105 105 105 105 105 145 92.6
(Shrink proboscis) _ (Germination) .
30 81 B4 112 114 115 117 116 117 79.3
v | _(Shrink proboscis) = (Germination Plasmoptysis) )
60 a0 28 104 118 128 135 142 142 1.2
{Shrink proboscis) {Plasmoptysis)

W (1960) rhEIMGE T CHEBREL{T21. OB 180 4B 8 Fffv, F O
EHDOEELIELE. FO/RIL Tab. 7 0wl T 5. SBFHRECHT 3 ERORBE
B 10 ITi-T 80~81 1 CMA S LIERSED OHI. 20 T 10 BRBRE
R b oA (105 4), 60 9% BEERFHRCIGT 5 028/ (884)C, hoRig
ERCRT 2105 e B L Ty, 30 48T 10 % BRI 3 TEBNI S <AL
Tofoheoicd, MORFRCKRT ZIEBMIMALEALTE Y, BrelSiraThRs
B (U122 W 51600 BERGAEIRATE D 10 % BciT 2Ll AR <k
i 10 % MEFEFECRI 270 20 SRR (KRS R L Tiedoichs, BEi
PEEFRREETE 6045, 30 % IEHRIFFE T 12059, 60 % AR ERCRGTLT
150 gt A% 2. TEMOEAREE 60 6B L Ry, B S nBEEC)
FEbOMRRAT, 1254 Thokw, 0FTIT 60% BHMcRT 3 bonEi A2k
9,128 # X ig-ofc, 12088 L o420 h CORFECRIT B3 TEREm L KX < 1424
oo,

BRI REEDIERD EAEEND ZOhIC b dlizfE kL HRERVIIUD TS
A, B RL (204 BREHIELMDBIEKED NEY (105 4) 10 % M FHRC
it 2iEMNRE TR (926 %) 2RLI.

B4 BREORK

HLIAMORIC I >THEL - SBEOREROHELT + ) ¥ ABHO MEC Lo
THREHL A BEOREOMmERICRV-CIEMERL, BT IhRERPIHL,
BEOCHL AT b ) T AREREY BOT AROEIC L >T AL B LR
L. Bibe=0itd+ORE®ETS 154 OEXD 30% 25 3% ¥ >+ B
B, AECERCTSEL MR, X213 Tab. 8 oS RERPLRLE. H
B b ) T ABBEOBZEC TR 002 = AMERIT2RERBEETHD, WFAHOE
B LBZWETR UL 1/4 SR 2 REESMECThH Ok, HOERCRIT 3R
TR LNIEHET F ) 7 2 002 = ABW L 1/2~1/4 AT 2R ERN2HL S,
AL BRCRO S BERSELF -9 A 002 = riciN 2R L Bl s kicidit 3%
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Table 8, Germination of the pollen grains of Pamicum crusgalli L. var.
SJrumentacetrnt Trin. in the moist chamber by NaCl selution
and wet filter paper: on the thin layer of 3 % gelatin at 22°C.

Mol NaCl per litter solution | 1.00 0,67 0.50 0.40 0.25 0.11 0.07 0.05 0.04 0.03 0.02 0.00

Germination ratio (%) l 0 14,3 18.0 22,3 36.5 35.8 49.7 75.3 875 97.3 72.8
Width of wet flter paper | 1 Y2 14 18 16
" Germination ratio (%) | 8.3 968 100 762 625

herofiificiiL, X 1/8 AT 2 RIFRIT 0.04 A BHWHCRT EREB LIRSS
L <, 1/16 ARy 352503 004 =4 Bt 005 = A BHK- & 2 BER ) o iilEs
L7

L E:

b A 'R = O IR RTF T SRCRTIBIRELL 7 2 (1960) DFfEshcitt 5 th
LR EET RUDAERBECIELTFLEOKRES S BILRELRL, CHRTREEY
L% 3. EILTEMHII AT EC Lo TRFT2HEC ZOBRETEL RN, BiEo
FIBIC KR TALRFREEL Th T\ 3768 (Watanabe 1985) w74, XATL
REFRTCHELCTRET S el (B 1953) KRVWTHIEEIA TS, R2OTEHETHN
RHT B RRLLT TR TARTE S L RBTEXLLZ T . WICALIREODES
EENBIERMKRIT - FIMEOEHCRV-TE 2 REL 5 201k, FhLOERAB
HTHRERAL D B AL ERROLLEELX L VB B THA Y. fih, ALRE
W BB VS e e T2 BRELBR G- ORBIANEIEL, otk &
BRAKMEALE L 2B D LBERRE.

RYEBECIDCRY 2R FEN o BERoBER S RCFERERIMIEL +0Fg0
CEVEHEARLERS. ZCH LR FFREEAETE 2 0t L e BB Ry
LL, XBEfcmT & 3ot UCREBE LN L X 5 ke iy. —ofhiERy
T o, FECWbGEEOBKET ol /A LIEBEREN &R L), ROTEIE
MEAELD, COLDCERERERERELMFEEENABCEL VBRI EnBT
A5, RBCKEERG B LHTET LB ABNED T/ 6 FREA S vk 53
Foxpicd{th?, KFREERACB L PALABODITLR IES E@AAXLL S
MHHThAS. O TIEMETEEMIERS / MLEST 5 Tl P AR YR K L T 4 53
HARABREBED LABETED, BLIOFHEML AL LGIY, TERENRIERL
LT A8 BT ML bR A o ki, Td S AR AT EREEERE (B
# 1954) Lot nffEr o3 3 bt i,

ALREHEHE: S A-BHENE ATRFRC LOTREFERLEEER T, BXES
v HE (10~40 2) BEFE A HHRTFEREY RL, MbAE O P>+ RE
EOARBRCThicBER R L 2L - o FRE T, THOY 77 Al oM
Mz Lo TEOMBERCBRELRICT 50T, FHEthRacHdl BI#+T28808
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OEBIRL, TOAFE, BEIXRUEERESEORBEVEFCHSEHL-SERELHht0
ThHoT, CORRERLT L > TEEIE o s+ (1955), FA=er = (19658) Ot
B oWt CHERERBY AT T 5. BB ERL - 0 ERBEFETETLE
TE¥TLHHL, BFEQRVEBOKSY S 2 BRALTRERTHEL V. o THED
e KBEOREFER G Sl bnds, Hefz JWickED RERTLERAEET
50T UBDTHNLETZL0THY, Mt RAXEORFELRAVCTLEANER (408
Bl EoME) TRIEE KRB aRF LS (1955, 1955). fiif, EECAND
HNEEEREETIIR LD TOEBECKHAEL SHBL, TORINIPRLTRFRK
BELCDATE (1955). Bt - OFFERIL CDBKRNE VS, Mbicd ScyET
3rEZCI. RBREERCRU 3 2o kgoBEy, Lo < BRYmEENE
OESEELL ZTOEEOEREROPCRS L WET 5 EORXERLETT5L0
LBz 5.

LRRUERSEEREOMBET, HHINABHOBICL 2> TELBHEHENLLLT, £hi
METAPEORBERCIRFCIOTRRRBXTTHS. HLBROZFRITENM R
K2 ORFWCTLN XD SBC BETEREENT LA L O BEIRCRTERICR
TaadADR, EECITAALLCREE R 2 4R B EXRENEE O BB R
TAHARUEOREE, BERCEEEISZO PENFEFCEZRALET IO b X
BRICIRAAZREREE S AD® Eh 20T 3H 0 (Walter 1981) RBYRICH;
IATOHBCEENGENEFRT I 23 EThHiw.

1. AER T EARNC BT 2 WS oty 3 0L o.

2. REFICACIBREEOBR, BEHROE SN, Ex20oRERENENThHh
¥, Yolthd RIFRER#LRL 5 3.

3. B% (B %cm, =¥ 18cm @ <k VML) itT ZEEL loc OB SERIL
B llcm Oo8XTOEE, 1/2 Xk 1/4 0B LL, Chi~FyLofcEER
WL 7.

4, BHKRBREHRAEES, KE AREXIERHEY S 7> ok bBIREHL .

5. A4 a¥ (A OEBNE 25°C E-T 1/4 A X 38E T, BX 15205
% WEHES % BAaY 77 v BFRLRVTRL IS BFLL.

6. A3 (MH18E) OFERNT 255C IKi~T 1/2 A IC L 2 BETHEEX 1520 10%
A% IRBY S FYREFFRIER-TERS LSRTLL.

7. b= (FEREME) OEMHL 21°C T 1/4 A L 23S THEEX 15 @ 30% %
K I%BEYFFYEFFCRVTRELICRT L.

8 FA=Em=y ({EXRE) OIERL 28°C WiwT 1/4 2R L 38ET, B 20
O §~40 % Bikh 25~-30 % Ba¥ 7+ BERKRVTRL IS BRF L.

9 FEUEMCS>VCTRLALESRTERROBEY ThHOL.
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A & A F (WiED 99.7 %
A F (B 185) 99.2 %
b = (X 98.6 %
FAEe 2y (FEEE) 100 %

10. RUFELFERTHDE, HLRAPPILHT [T IR EEMIL D RELES
A,

1. EMABEE L TRECIEL, LG ERBL TERFLIRUD. RELEE
LIiEBiEL b ir L A0S B L It B o A RFRR R LI

12. ERMEERIEBLEKREITS LABHELL Y vET 3. FOBL LEARIHEY
ThHIITEBMIBTL 5 50381, BOKBMNEET 3 L EHAOE 5 ExR AKX LIt
trokti3 3. HFRAHEE AR D 0P B et ¥ 2 L FREEE Y MU ER». CodE
PIRERILE S CRAL, CoRTBUKERENDOST S Th ekt 5.

13, EECRGTAE (H2E 1llecm) @ 1/2 X3 14 G« L 3EETES2 002 =1
NaCl A #i X 2EECHLYT 3.
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Summary

1. The pollen grains of four plants belonging to Gramineae were used in
this experiment.

2. When the selection of the sort of colloidal substance as medium, the
adjustment of the thickness of the medium layer and the humidity in a moist
chamber were suitable, pollen grains germinated well.

3. The humidity in the moist chamber (petri dish of 9 ¢m in diamecter
and 1.8 cm in height) was regulated by one, half or a quarter sheet of the
filter paper (11 cm in diameter) contained Icc water.

4, Colloidal substance used as medium was selected from * yellow, gray,
Ishizu and Mivagi” gelatin.

5. The pollen grain of Hordewm vulgare L. *“Hadakashinriki” germinat-
ed best on the 15 # thick medium of 5% vellow gelatin contained 5 % sucrose
in the moist chamber by a quarter sheet of a filter paper at 25°C.

6. The pollen grain of Orypza sativa L. “ Norin No. 18" germinated best
on the 15 # thick medium of 4% gray gelatin contained 10 % sucrose in the
moist chamber by a half sheet of a filter paper at 25°C.

7. The pollen grain of Pamicum crusgalli 1., “ Local variety ” germinated best
on the 15# thick medium 3 % vellow gelatin contained 30 % sucrose in the
moist chamber by 2 quarter sheet of a filter paper at 21°C.

8. The pollen grain of Zea Mays I.. *Local variety ” germinated best on
the 20 & thick medium 25~30 % vellow gelatin contained 5~40 % sucrose in the
moist chamber by a quarter sheet of a filter paper at 28°C.

9. The best germination ratio shown in each pollen grain is as follows.

Hordeum vulgare L. “ Hadakashinriki” 99.7 o5
Oryza sativa L. * Norin No, 18~ 9.2 %
Panicum crusgalli L. ¥ Local variety ” 98.6 %
Zea Mays L. “ Local variety ” 100 %

10, The more hypertonic the medium was, that is, the slower the water
absorption of pollen grains was, the more the pollen grains expanded.

11. The pollen grains expanded rapidly on a medium layer, and after some
rest time, they began to germinate. The pollen grains which expanded a little
germinated in high percentages rather than ones expanded much.

12. The plasma in the pollen grain change to the sol state from the outside
of it by sucking the water rapidly., Then,if the amount of sucked water is
suitable the pollen grain can germinate. But,if it is over the swelling pressure
in the pollen grain become over too, and the pollen grain plasmoptyses, On the
other hand, if suction speed is too slow the plasma can not change to the sol
state. On that occacion, it swells and the pollen grain plasmoptyse in continu-
ing such a suction speed.
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13. The humidity by a half or a quarter sheet of a filter paper (11 cm in
diameter} in the moist chamber is cquivalent to It by about 0.02 mol NaCl
solution.



