FIERVIC B\ T, TER O BRI R TR IS 3. Tek
% fRIEFE (resting phase) & iEEIfH (active phase)
D 2T TELBLEENDH D I L ERREL.
Z ORI BT BTEM O F ARBIC OV THRE L
RIEEHEIC B 1T BB O AREHT DWW T
WaEL, EBE L ARIEEOBO 7 AREHcs T 5
BRI SN LTz,

EEHHOTEM O & ARG L&, Bln. FEFS &
VTEp g RRERO 7 AREHT e & m v, TEk s
EB I OEHRICN L CREBENLETHS L
IFHHLE SNTVRDEY, B EORELETDH
Bk Vo EE ARSIk D £ D A SN,
¥, ERENEEL T L XSRS FE
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HETHDH. ZHIZDOWTHFRALHI SN TR,
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MR &

e LT3, ¥ 7Y NF (Camellia japonica) ,
F v (C.sinensis) DRELE FIHRVEBER) BL U
7y iRy 2 (Lillium longiflorum)., A~ 34
7% (Oenothera erythrosepala) . 7€ v 23 (Zea
mays) DFEEACE 2 H 7z,

vabEl0 % (rvET I VDHERIE 20 %), wV
B (10 ppm). HEEEA V7 2 (100 ppm) DA 5 72
ER (1%) RHEEEho A - 72w v~ L 72156
Z#150 mg FOBRICHEZ . P ABE (FERVER)
LT, 25°CT 24 BRI L, Y v~V 7B B 1T
BMOBERL Th 2ERTOERIEM AT HIL, X5
ARTZACDOET, EHEBEICLIVER (L
T IVOBHIIEET Z) BLUFKFER EFESH
HZATHRY LR ) 2Tz, # AL LTI, CO,.
0, N, D 3 fli% Bihdb 2 VW IdAE D THA L 72,

& xR

1) Y7UnRFBLUFvIEROES

3. CO. 0o N, 100 %B LU 25D 216
50 %D DM E LY TOFHIERRT LTz, ZDRKBE
1 Table 1. (7R3 & 512, FAEEN 2D CO,. N,
%100 %8B X U CO, & N,DFA LY THRENHD S
N7.0,100 %8 £ U O, & N, DG HE THENT

Table 1. Germination of pollen in gas.
Gas Ratio
I I

CO, O, AP
100 0 0 = =
0 100 0 +++7 +++7
0 0 100 - -
50 50 0 = -
50 0 50 — —
0 50 50 +—++7 +++7
air +++8 + + 7
vacuum — —

D ST H BREE fIZ, O, % 50 %S0z b e
H 59, CO.50 % L DIEDLE TRESRY >k
WoleZ b ThHb, 22T, CO L 0,0 2FBDMHE
DE¥THREI LIz & 25 Table 2. IR T & 512, CO,
BREMNE R ICONTERMNEL 2D, CO,»t 30
WL LW 3 ERFESER2CIMZ 5N D Z LS
DITTE 212 RWT.0, & N,DEE LR B X U CO,
& O, Dl &b D CO,20. 25, 30 % TDOFHIH » et
L7z& 2%, Table3. WRT &35, 0,13 1%TdH
TR T BH, ERIGHBICHL TEL . Bek

Table 2. Germination of pollen in gas.
Gas Ratio
CO, 0O, N, ! 1

1 99 0 +++7 +++6

5 95 0 +++6 +++6

10 90 0 +++5 +++5

20 80 0 43 43

30 70 0 5= —

40 60 0 = —

air +++9 +++8

* Camellia japonica pollen stored in refrigerator
for 65 days.

Table 3. Germination of pollen in gas.
Gas Ratio
CO, 0, N, L I

0 0 100 ~ —

0 1 99 +++ 5 ++ 5

0 5 95 Fabt F b= 6

0 10 90 +++10 +++10

0 20 80 | +++12 +++10
20 80 +++ 4 ++ 4
25 75 0 =+ .3 + 2
30 70 0 — =
air +++10 +-++10

* Camellia japonica pollen stored in refrigerator
for 60 days.

* Camellia japonica pollen stored in refrigerator
for 120 days.
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BREIET BHITZ 0,010 B ELBERZ E BV Table 5. Germination of pollen in gas.
N o, . N oS > o) S
CO,H8 25 B TIE & A EFZENSMZ 51,30 BTRE Gas Ratio : 11
Kz 5ha ZENHLLITE ST, E5IT, 0D CO, 0, N,
0.5~5%& N,OfE&EDbE, BLU0,1, 5.10% 0 0 100 = =
DEAZFRIEHLTCO, 1. 5. 10, 20, 30 %%l 0 0.5 99.5 | ++-+4 +44
Gbel (N,2M2 T 100 %Ed 2) EBETE - 0 1 9 | +++4 +++3
ferz . Tabled GRT £ 310, £F 0,03 0.5% 10 L B B
. . . 20 1 79 +43 o9
DIEEETOHFTLI L, BLUO 21, 5. 10 - ; @ 1 -
%YDBFHUZB T b COMEH 30 %A LIz & £0 . 5 o B
REPFENCBEZLOND ZEMBPLDITE 272, 10 5 85 ETIER, Ry
B D EE® F ¥ DT TT% o7z & 25, Table 20 5 75 +++7 +++6
5. 1R T & 91T, COMTRT BIBHIMEAE T4 30 5 65 +2 e
POEDBBENELOD, ¥ 7Y NFEHOBE L 4l 5 55 - -
10 10 80 | +++5 +++5
LA ERIUHERME S NI,
L \ﬁf ;TM 20 10 70 | +++5 +++3
CO, I & BFEHF I E S pH OIK T ISR T 5 7] 30 10 60 iy 49
HEPEDS D B 72 M pH OTEMFEFIC I T B % 40 0 50 +1 +1
10 90 0 | +++3 +++3
20 80 0 | +++2 ++
Table4. Germination of pollen in gas. 2
30 70 0 - —
Gas Ratio I I 40 60 0 = —
Co. G N, air +++6 +++6
0 0-5 99.5 Tt e * Camellia sinensis pollen stored in refrigerator
0 1 99 +4+45 +++5
for 21 days.
0 2 98 +4+45 +++5
0 5 95 +445 +++5
1 1 %8 Lk s FND T LI Lo 2T CO 4 AZHAL 72 K51 pH
e i T
: el kb 2 ENIE CET S 5 D EES 7. CO, £ LA
10 1 89 4443 +++2 o e o
2 1 79 413 49 FEACEGIC A A ASHR L T 25°CIT 1 BERIRUE L 72 v
30 1 69 _ _ LN DFER I X UKD pH #HIE LIz &
5 5 90 e ey e 5 Z %, Table6. IZRxd L1z, CO,30 %X THREE
10 5 85 +++6 +++5 o pH 12 5.7, EAKT5.0, CO,100 %X TbH
2005 75| AR S 5.2 KEATAS Thots, £ 2T, BB Y
o 8 &3 - - 77— (4 M CH,COOH & L M CH,COONa %
° 10 8 AT YHICEAB S S I 50 EHIN B LU BNy 7
[ = i 3 3 N
10 10 80 | +++8 +++8 e o b S s
20 10 70 443 413 7 — (+ M NaH,PO, £ + M Na,HPO, % & &% 50
30 10 60 — - ERR) TEMEPIED., Y 7Y NFEBOHEFEL
air 47 +4+Hb FUEMER A LB, Table 7. WRT L3I

* Camellia japomica pollen stored in refrigerator
for 125 days.

pH6.1 THENFEH R L WWZhUTO pH T
2L FKEMIE S NI, Ld L, BNy 7 7
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Table 6. pH of agar medium or water in Thunberg tube, head
space in which is gas exchanged.
Gas Ratio pH

CO, 0, N, Agar Medium Water
0 10 90 6.5 6.1
10 10 80 6.5 5.5
20 10 70 6.0 5.5
30 10 60 5.7 5.0
40 10 50 5.6 4.8
50 10 40 5.6 4.7
100 0 0 5:2 4.3
air 6.6 6.0

Table 7. Effect of pH of agar culture medium on
germination of pollen.
ROl | Buffer I I
4.2 Acetic! — -
5.0 Vi ++ 0.3 + 0.3
6.1 Phosphate? | +++11 +++11
7.0 Vi +++ 7 +4++ 7
7.6 ) A+t B +++ 5

* Camellia japonica pollen stored in refrigerator for

7 days.
1:1/50 (M/5 CH;COOH + M/5 CH;COONa)
2:1/50 (M/5 NaH,PO, + M/5 Na,HPO,)

—ZDHDDHWEHEZSNIDTI T VfENy 7
7 — (M Na,CH;0, & 15 M HCl % 2 V3 id 5 M
NaOH #{E& 50 () TE %2 E D | FkD 5
Er2{Ti o/ 2 A, Table 8. IZ/73 & 9 1ZpH 6.1
THROLKESR L, pHMET T 312 DN THIFR
BLUERKICEL koteh, pH40 THLEREIZIE
TWACHILN DS % D DF (30~40 %) THIH
HENTz, TROEDI LS, BIEED CO,IC &2
FEFHEZ B pH OIE T DA T 2D Tld 7w
T EDHE ST 5T,

BB, INBXYTYNEB LT v DILIIEFR
FETERWEIRTAZFHIZBrNIEE L TIE
BDOTIEZE L, —ERMEFEFNERFLTWE 2L
WHEP® SN, Hb, FrOEmEfics 3 &,
Table 9. 1Z7R T & 512 N,100 % Tl 48 B, CO,100
% T3 2 IR, CO,30 %. 0,70 % Tl 24 iR, HZ
T3 48 I & THHF N ERIFL TV T O, I BT
B EFEIHET DT EB S IR 5T,

Table 8. Effect of pH of agar culture medium on
germination of pollen.
pH of
Medium |  Duffer I Il
4.0 Citric! ++ 0.3 ++ 0.3
4.4 Vi +++ 1 ++ 1
4.7 Vi + -+ 2 + 4+ 2
5.1 Citric? +++ 3 + =+ 3
547 Citric® +++ 8 +++ 8
6.1 Vi +++11 +++11

*

Camellia japonica pollen stored in refrigerator for
8 days.

':1/50 (M/10 Sodium Citrate + M/10 HCI)
?:1/50 (M/10 Sodium Citrate)

#:1/50 (M/10 Sodium Citrate + M/10 NaOH)
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Table 9. Maintenance of germinability of pollen (placed on
medium) in gas.
Gas Ratio Treatment After
co, O, N, | Time (hr) Treatment I I
0 0 100 24 0, ++5 ++4
0 0 100 48 ) +3 %2
100 0 0 1 ) +++3 ++2
100 0 0 2 ) +-3 +3
100 0 0 3 ) - -
30 70 0 1 Y +++3 ++43
30 70 0 2 ) +++3 +++3
30 70 0 3 )) ++3 ++3
30 70 0 4 ) +2 —
30 70 0 24 ) +1 -
vacuum 24 y +++6 +++5
vacuum 48 ) +2 +9
vacuum 72 ) — —
air - - +++6 +++6
* Camellia sinensis pollen stored in refrigerator for 27 days.
Table 10. Germination of pollen in gas. Table 11. Germination of pollen in gas.
Gas Ratio Gas Ratio
CO, 0, N, : I CO, 0O, N, I I
0 0 100 = = 0 100 = =
0 0.5 99.5 - = 0.5 99.5 ++10 ++10
0 1 99 + 4 + 4 1 99 ++10 ++10
10 1 89 + 3 + 3 10 1 89 + 7 + 3
20 1 79 ++ 6 ++ 6 20 1 79 + 4 + 2
30 1 69 &= 2 + 2 30 1 69 = —
10 5 85 ++-+10 ++4+10 10 5 85 ++10 ++ 8
20 5 75 +++ 7 +++7 20 5 75 + 2 + 2
30 5 65 +++ 3 +++ 3 30 5 65 = —
10 10 80 +++8 +++7 10 10 80 ++ 7 ++ 5
20 10 70 ++ 5 + 3 20 10 70 ++ 7 + 5
30 10 60 + 2 + 2 30 10 60 + 2 =
0 100 0 ++10 ++ 8 0 100 0 +-++15 +++15
10 90 0 +++10 +++10 10 90 0 i 12 ++12
20 80 0 ++ 3 ++ 3 20 80 0 +5 + 2
30 70 0 + 2 + 2 30 70 0 + 3 + 2
air ++ 5 ++ 5 air +++15 +++13
vacuum — — vacuum — —

* Lillium longiflorum fresh pollen.

* Qenothera erythrosepala fresh pollen.
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2 FyETIIEROBE

7 v R ) OFEEEH 2 AV TRROEBRZ1T
7w, Table 10. IZR¥ & O BERVF\E SN, &
F .0, DFRMIE L TIZ. 0.5 B TIRFEFHRD 5
naws, 1% THOEZLS bRFHED SN,
¥ 72.COICR L Tid ¥ 7 v F & 0 HEH AP O5H
S XD O BEDHE D CO30 BTHRIENHDHN
Fehs, FHUOWMH EZ T TWE I EFHELNTH-
fzo FNLLEDOWBEETOEBEITE > TWRRVD,
BE 5L COMED 30 %ERDBARVEISTH

HEHELTMLONE bOLEDNRD, Ty Ry
) CHBKEG AL, 0, 1 BOBE RS, CO»3 10
%IT B X (R LD LERVELIRR
51z b T, CO L BIRENRLEEZ SN,

() FATvIAITHIERDIHE

F A=Y 3L 7Y HEECH 0% Table 11. 12
RT &I Y TV N F RO, 0.5 % THFEFA
BET. EN b R D BIFR TR R L 72, CO I
BIEHIMIEAFITY 7Y N R EEET O 8 EAY 10 %.
70 % DHEEEE CO,30 % THRENTRIMZ 5N

Table 12. Germination of pollen in Gas.

Gas Ratio
CO, 0, N, 1 I
0 0.5 99.5 + 300(—) + 300(—)
0 99 + 500 + 500
0 98 ++1000 +1000
0 95 +++2000 4+ ++2000
0 10 90 +++2000 + ++2000
0 20 80 +++3000 + 4+ +2000
0 100 0 + 4+ +1000 ++ 41000
1 5 94 + ++1000 + 4+ +1000
5 5 90 +-+-+ 500 +++ 500
10 5 85 ++ 500 + 500
20 5 75 == (+) - (+)
30 5 65 = (+) - (+)
1 10 89 + ++2000 +++1000
5 10 85 + -+ 500 ++ 500
10 10 80 + 500 + 500
20 10 70 — (+) = (+)
30 10 60 = (+) . (+)
20 79 + 4+ +1000 + ++1000
5 20 75 +++1000 + + 41000
10 20 70 + -+ 500 + 500
20 20 60 - (+) — (+)
30 20 50 - (+) - (+)
50 20 30 - (=) - (=)
air + 4+ +3000 + -+ 43000

* Zea mays fresh pollen. (Length of pollen tube : gm)
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oo TYRTZY TAHLNT & D% COIT X B{EHE
FRIZFED SN T, CO,10 % T b EHEMEEH D &
niz,

@) roEoaTiEROBS

b Y ET I VIR OBE ORERIE Table 12. 177
To 27, OEECHEL TIZ0.5%TdHEFHEEN
RO SNIH, MOBEDOFKF LR, ExME
LTwias, BB X NN TREERBEINZED
SNV EVI BRI RHFTH o1, (EF ()
Eb5DOBREGERBMATRD SNEh o7z 2 L &%
L. (H)BEEBTDSNZVIT S hbb & 3P
BREMDTFELEL 72 L 2R T BIHRVEIR) 0,25 1 ~10
% LIS 2 ONTERES & UREFRIZMAT 2
5, 0,100 TR 2 > TEREMNEL Ko7z, 0,5
% T COMER 1~30 % LZE 27z (ftlid N,) £ & 5
CO, 1 % TY TIFHEFEMEA 2T 54, C0,20 % LA
ETHRFEMZ Shien RRERENILRD 5hiz,
0% 10 %.20 %12 L T & FEEDMER 25 A & iz 25,
0,20 % T CO, % 50 %1z L 72354 13 B E B b 52
2EBE 25Nz,

% =

TEEIFHDTER & 13, TEI0HSMESEAETE Lo A T
LICErNIREEER T 25, KIEAHICH - 727
EBoK T 2 L RCESES LR L, BEEICA 2R
RRBHICHRFEEREMAT 2O ELS NS, L
DLEMRS, LT L SHEFEEP AT FicEsh
2 TH, ERE—RICKNDERENE F 2 L
BHICAS bDEEZ SN (ZRER, SKERIFH
MEEGT H2RELBERE 4 25) EKREHKIAE &
EHEE AT 2RVRELERICE > TW 3,

RIREESRAME T DT OFRHTN S N fld,
W2 2 RZMEAER & 3 AR O MBI EIRASE LTz
HEDL L D AN BH IEEHOIER I RIF
TR DHAGZHOFE., Sz i, Broy
ARBETZBDTIRIBOREZFHBE > 25 Dh, v

e MBI RERAS e r o7 kS ICEBbh s,

TEEAEDIERT D O, D BRI, 0,45 0 % TlrFEHF
MHBLHNBENIEDSBTRARTHS Z LRE S
THDHH0.5~1% LWV ol h OIREETHFHHF
BLUEMRMITRETH D, 10 B TRELRT LA
EbDROIEERRFRRT I LBHS LR 5T,
MERE DRERA | Tl 7 AFHRRIZZER E F LS, MR
OIS & UFER TR AHENEREE SR> T
WHRbLDEEZOND, BETHNLIIL, FE
BEDSARIED | KEGHITHANL 72 O, 12049 5 Bfsae
ELTRELTERODES RSB ICit, E
BICKRAREF T2 FEFON AEEZHAND LE
MBH3.,F I TFREATICKERZERT2ETE 7Y
> HXZ (Cardiospermum halicacabum) ¥ L U
E—=~ > (Capsicum annuuwm var. grossum) DF
BRZEREO A AR EA A 70~ v 757 4 —T
WELE A, WL b HBRIRRL TRE <k
ST RENDH AARIZER L IF LA LER D5
7eHs, B == QHERIRAL RETIE N,85.5 %.
0.14.0 %.C0.0.5 % £ 3 MR 2R THIHH - 72,
D, 7Ty Ry OREROESEFTHNSh
720,154 B WHEDE R LLTB D | —fRIZKH
EE2HT 5 FEHTIE OEENDZNEL ZoTn
LEEZONBEN. ZD L% O BENRNFEH
ZHELTVIT 2 LB OF b +EEL T
5 Z EMBEMT o NI,

CO, i O IBEDUHTIZ horb 53, EDIEHTY
EIE 30 AL CHIFREE LM, by EDaVIE
BT 20 % THEIFBMZ stz (272 L, BRER
iz CO,30 RTHRD 5N 50 BT HE>THIZS
niz). £z, CO,DIEEHSEEH pH DIET D &IC &
D TIE DT EHBHS % 272D T.COITIFEE
D pH 2K T &4 2 DANATHEHECIER D458
EHEHET 2EANH2bDEEZSNB D, %
DIEABEIC DL TS HERT 2 LESH B, *
A 2 QKT CO»FF & N7z BP9 Tid CO,40 %.
0,60 % DEAHT ADFEFHENTE D TEHHFEL
<75 COMWBED 30 % L V> S EICLAT Y 5 fHIdE
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BREEV, F72, 24 T bz EEBR TR, CO,
DA & 5 KkD pH OE TSRO F A% > T
BTk, El. ZOMENE COMRIETTTE
BERMA AV TRELDTIRD COC LTV E
FENT VWD Z LS MTIN T 5,CO, Ik EME
MERbLTEMCHEBEL ERYREET LS00 L
Ezohb,

7 v Ry ) {6 T CO,10 BX THIR L D BIF
REAERE SN, ZOBABRICT vy Ry 2 VTG
¥y % Fv> 72 Sfakiotakis i DFER LR U TH 5.1
ST OBEREME D COME LBHEsSETEL,
Fyv Ry 2 Y MEEFO CO,MEEDFE 1.59 % L5

{EDTER O 538 COL PR 1T & & 2 SIERE DG
& o THAE LT CODTEME DR ZHEL T
BEHEZ TV,

NI TEMFEF L T @ NEHD & 5 b
Nize /2. TFLZOWTHETRIE M7
2. Ml L yBEBEOTS Ly TRFEFICHLT
WHET L L) BRI/ 0T,

DAL, WEEAHOTE O 2 AEBIZ DWW TIRE L2
3. BIERODFER & &bt T, 1EHOKIE & EHH
DOF & LTHAEHICB T 2 HHiE % F & DFzDh’ Table
13. Th 3,

Table 13. Differences between resting and active phase pollen.

Resting Phase Active Phase
0 {low level not necessary necessary
2 . . no influence
excessive bad influence (bad influence)
CO, more than 30% no influence inhibitive
Humid bad influence favorable
Vacuum favorable inhibitive
2 Z X W

1. SH B, FECHE, WM (1982), TEM O 7 AL T, KIEAHD 2 A1), BATEMFER S5 28(2) !
15—26.

2 . Nakamura,S.J., T.Uchida, and M. Hamada. 1975. Atmospheric condition controlling the seed germi-
nation of an achlorophyllous orchid, Galeola septentrionalis. Bot. Mag. Tokyo 88 : 103-109.

3. Nakamura,S.J. 1976. Atmospheric conditions required for the growth of Galeola septentrionalis seed-
lings. ibid. 89 : 211-218.

4 . Hoekstra,F.A., and J.Bruinsma. 1975. Respiration and vitality of binucleate and trinucleate pollen.
Physiol. Plant. 34 : 221-225.

5 5 : . 1980. Controle of respiration of binucleate and trinucleate pollen under humid
conditions. ¢bid. 48: 71-77.

6 . Sfakiotakis,E.M., D.H.Simons, and D.R.Dilley. 1972. Pollen germination and tube growth : dependent

on carbon dioxide and independent of ethylene. Plant Physiol. 49 : 963-967.
7. WEHEAME, EIF=ER, K R, FHEERE, EIIEE, FREEF, WETRF 1981, XS oMmEEl
#)0y — o B X OIS OFEEMEOT RCRIET KEEY A ORE, RERIERAETERFERL © 1—11
8. WEHAME, EEF=ER, KB OB, IR, FEETET, APEF 98D, XS OMEs & LER S
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Y — 2 RIZT REEA ADRE, dbid. 1 : 1321,

9. EANE, LE=R8, KB P, LHEERE, HIEEE, BREF, EETET1981). REAADI A
RiZ ¥ (1) —a 4 OEMFRFERFOLE)—. bid. 1 2333,

10. Mitsuda,H., K.Nakajima, H.Mizuno, F.Kawai, and A.Yamamoto. 1980. Effects of carbon dioxide on
carp. J. Nutr. Sci. Vitaminol. 26 : 99-102.

Summary

In continuation of previous studies on the behaviors of the resting phase pollens under various gas
conditions, those of the active phase pollens were examined.

Viable pollens of Camellia japonica, C. sinensis, Lillium longiflorum, Oenotheva erythrosepala or Zea
mays were sown on the slanting surface of agar culture medium in a Thunberg tube and head space gas
in the tube was exchanged for various gas mixtures consisting of CO,, O, and N,. After incubation for 24
hours at 25°C, germination rate and tube length of the pollens were examined microscopically.

The presence of O, was indispensable for pollen germination, although such low concentration of O,
as 1.0% sufficed for pollens to initiate germination : for normal elongation of pollen tube, 10 % of O, was
necessary. These results are consistent with the fact that pollens are capable of elongating their tubes in
stylar cavity which is in relatively low O, concentration. Unfavorable influence of high concentration of
0, was not found except that germination rate and tube elongation of zea pollens under pure O, were
considerably inferior to those under air.

High concentration of CO, such as more than 30% inhibited germination of all kinds of pollens
examined. This inhibition is not considered to be caused simply by lowering pH of the culture medium,
because pH of the medium exposed to such an atmospheric gas containing CO, more than 30 % was 5.7,
while detectable inhibition of pollen germination solely due to the acidity of the medium was observed at
pH lower than 4.0. In Lilliwm pollen, growth promotion of pollen tube was found under the conditions
containing 10% of COs,.

The difference in behavior between pollens of the resting and the active phase has also been summa-

rized.
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