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Growth Promoters of the Pollen Tube of Camellia japonica
. Stimulated Growth on Good’s Buffers and
Cooperation of Calcium
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* Department of Biology and **Department of Chemistry, Yokohama City
University, Yokohama 236, Japan
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Effects of 19 Good’s buffers and related substances on pollen growth were
examined. The Good’s buffer substances, except ADA and MES, promoted
the tube growth of Camellia japonica pollen, whereas all inhibited that of
Lilium hybrid cv. Enchantment, L. /longiflorum and Tulipa gesneriana
pollens. ADA and MES, the former inhibiting and the latter little affecting
the pollen growth of C, japonica, markedly promoted the growth in the
presence of calcium.

Taurine, monoethanolamine, diethanolamine and glycinamide promoted
the tube growth of C. japomica. Morpholine and piperazine, but not acetamide,
promoted the tube growth in the presence of calcium.
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Table 1.

Effects of Good’s buffer substances and several amines on Camellia japonica pollen
tube growth.

Pollen tube length, % Control

. H of medium
Compound Concentration, mM -
0.5 1 5
ACES 153 136 87 7.8
112 108 77 7.0
ES 119 140 110 7.0
DIPSO 136 180 157 7.0
173 170 111 7.5
EPPS 162 167 14173 7.5
HEPE 126 158 122 7.5
HEPPSO 129 157 139 75
MOPS 146 140 98 7.0
MOPSO 157 170 148 7.0
PIPES PAT 119 62 7.5
POPSO 158 163 96 7.5
TAPS 139 190%* 176 T
107 209%* 213 7.0
TES 143 178% 161 13T
Tris 176 178 80 8.0
102 139%* 120 7.0
Glycinamide 160 1743 63 8.0
102 114 91 7.0
Taurine 107 124 159%* 5
Monoethanolamine 111 128 183* 7.0
Diethanolamine 117 160 204%* 7.0

Pollen grains were incubated on sucrose(0.3M)—agar(1.3 %) medium containing the test com-
pounds for 20—24 hr at 25°C. The pollen tube length n the control without buffer substances
was in a range of 4.4—4.8 mm. *Notl or 5mM but 3mM.

Abbreviations: ACES, N—(2— Acetamido) —2— aminoethanesulfonic acid; ADA, N— (2— Acetamido)
iminodiacetic acid ; BES, N, N—Bis— (2—hydroxyethyl)— 2— aminoethanesulfonic acid; Bicine, N,N-
Bis—(2—hydroxyethyl) glycine; Bis-Tris, Bis(2—hydroxyethyl)iminotris ( hydroxymethyl) methane;
DIPSO, 3—[N,N—Bis(2—hydroxyethyl) amino] —2—hydroxypropanesulfonic acid ;EPPS, N— 2 —
Hydroxyethylpiperazine— N’ —3—propanesulfonic acid ; HEPES, N-2—Hydroxyethylpiperazine—
N’ —2— ethanesulfonic acid ; HEPESO, N-—2—Hydroxyethylpiperazine— N’ —2—hydroxypropane—3-
sulfonic acid ; MES, 2—(N— Morpholino) ethanesulfonic acid ; MOPS, 3— (N— Morpholino)—propane-
sulfonic acid ; MOPSO, 3—(N—Morpholino) —2— hydroxypropanesulfonic acid ; PIPES Piperazine N,
N’—bis(2—ethanesulfonic acid) ; POPSO, Piperazine—N, N’—bis (2—hydroxypropanesulfonic acid) :
TAPS, N—Tris — (hydroxymethyl) methyl— 3—aminopropanesulfonic acid; TAPSO,3 —[N—( Tris -
hydroxymethyl) methylamino] —2—hydroxypropanesulfonic acid ; TES, N—Tris( hydroxymethyl)
methyl—2—aminoethanesulfonic acid; Tricine, Tris— ( hydroxymethyl) methylglycine ; Tris, Tris
(hydroxymethyl) aminomethane.
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Table 2. Effects of Good’s buffer substances and related compounds with or without calcium
on Camellia iaponica pollen tube growth. okl [ [

Pollen tube length, mm(% Control ) pH of
Compound : ‘ :
Concentration, mM medium
0 0.5 1 5
ADA Selt 064 (LDOYs .3 20 03 00630, 1.3 510,300,525 0 7.0
ADA+ Ca 49+05C 96 80+t05C157) 80%05(C 90) 1.5%0.3(C 29) 7.8
Bicine 51%0.4(100) 9.5+0.5(186) 7.7+t0.3C151) 6.1%70.3C100) 7.8
Bicine +Ca 50%0.5( 98) 12.1+0.5(237) 12.8+10.4(251) 10.7% 0.3 (210)
Bis — Tris 4.8%£04(100) 65+0.3(135) 6.2X04(129) 42%02( 8 7.0
Bis — Tris + Ca 608 F0.30C142) T 10837244 1. 4 04N (238) 8303161 7.3)
MES 4.4%10301000 A45+0.3¢102) 45%t0.4¢102) 3.7%03C84) 7.0
MES + Ca 5710401300 9.8+0.4(223) 9.41t0.2(214) 85%0.3(193)
Tricine 557 0.4(1000 7.7+0.6(140) 6.8%0.5(124) 56F0.4(102) 7.8
Tricine + Ca 53%0.5(100) 11.5+0.5(209) 11.4%£0.3(207) 9.1%0.2(165) -
Acetamide 6.1F0.3(100) 6.2+0.4¢102) 55%0.4(¢ 90) 62%03(102) 7.1
Acetamide + Ca 591 0.3( 96) 6.3+0.6(103) 56F0.5C 92)  6:2%03¢102) - :
Molpholine 42%0.2(100) 4.1£0.3(102) 4.3%0.2(102) 4.4%0.2105* 7.0
Molpholine + Ca 57%0.2(136) 7.3+£0.4(174) 82%10.87195) 6.0%0.4(143)* 5
Piperazine 4.2+0.2(100) 3.9%£05C 93) 30%t02C 71) 20X 0.2 48)* 7.1
Piperazine + Ca 6ol T.0.3 (T45), T4 0.3/0176) A0, 4 (176):16. 225052 ( H489*

Pollen grains were incubated as in Table 1, but 2mM Ca(NO32 was added where indicated.

% Not 5mM but 3mM.
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Fig. 1. Effects of cations on Camellia japonica

pollen tube growth.

Pollen grains were incubated on the medium
containing Ca(NOsk (), MgCl(/A) or KNOs
(V) in the presence (closed symbols) or absence
(open symbols) of MES buffer (1mM, pH 7.0)
for 24 hr at 25°C.
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Table 3. Effects of Good’s buffer substances on lily and apple pollen tube growth.

Pollen tube length, % control

Compound Lily Apple pH of medium
0.5mM 3mM 1 mM 3mM
MES 87 29 77 77 ; 7.0
MOPSO 59 20 57 38 7.0
HEPES 27 — 92 85 7.0
TAPSO 35 10 86 67 7.9
Tris 49 16 115 54 7ieh

Pollen grains of Lilium hybrid cv. Enchantment and Malus pumila were incubated as in Table
1 but 2 mM Ca(NQ3), was added ; the tube lengths in controls were 4.9% 0.6 and 2.1%* 0.2 mm for lily

and apple pollens, respectively.

-7 3 VIREEHRAERL, 7)Y YT L Nid pH
8 DEHEESREA TR LI (E1). TE T I FREE
B, BT 4 ) Ve ERT UV CaT B
HFTAEEMREER L (R2). ZhS5OMEL
Good EEFIDOHEES & 522 0o DEHREEHRIC
SVTHELTA S &, REHORVHBEHRSED
ErEss S, EEHRAERTICE SOsHE-COOH
HRMNER NIBATHELEEAOND, BLH
L TIVELTUERZRT DO EELN S, Eic.
Good EEHID(LFHIEE P EMRIEHAORBEMLIF

5l H

TE® & AZHMTH Y. B bk bF I9E
L DI D B DD AN,

M OREL AN, BEAOBAIC VTIEE
DI LT HHBOLBVEOHNEENETNED
2 ) IO EABES 571 & Good BEANICDWT
b2 DERAIC OV TREESUETH 5, LB SR
4 2YEIc & 0 B p HIZH A EEAMIN B 0D
TD L AREAZMEH LSV C & SBEFIDRR
LEBICEETRETETHS D,

X Et

(1) HereE - SRYERE - PRHCHE © BRHETIIR¥HRE BAMSEE  23(1). 2536 (1972).
(2) A. Speranza and G. L. Calzoni : Z.Pflanzenphysiol. 97. 95 — 102 (1980).

(3) HARfACHE - HEFHSZ - B8R A0 TEMEE 3002

17—23 (1984).

(4) S - ZHRBE  (LEOFEE  40. 7991 (1976).

(6) H.D. Reiss, W. Herth and E. Schnepf : Protoplasma 115.

15/3 = 1'59MEHIgE 3D

) J.M. Picton and M. W. Steer : Protoplasma 115. 11 —17 (1983).
() H.D. Reiss, G.W. Grime, M.Q .Li, J. Takacs and F. Watt : Protoplasma 126.147-152

(1985) .
8 J. M. Picton and M.W. Steer :

Planta 163. 20—26 (1985).

(ZHH 198843 H29H)






