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Growth Promoters of the Pollen Tube of Camellia japonica
Il. Effect of Amines on Pollen Tube Growth

Norio NAKAMURA*, Katsura MOCHIZUKI** and Hiroshi SUZUKI***

*Department of Biology and **Department of Chemistry,
Yokohama City University, Yokohama 236, Japan
*¥*Institute of Biological Sciences, University of Tsukuba, Tsukuba 305, Japan
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Effects of various kinds of amines on pollen tube growth in vitro were
tested. Many linear- and cyclic polyamines promoted the growth of Camellia
japonica pollen tube on a medium containing MES buffer and the promotion
was further enhanced by the presence of calcium. Of these amines, diethyl-
enetriamine was most effective. This triamine promoted the pollen tube
growth in other dicots but not in monocots; it strongly inhibited the growth
of Liliwum and Tulipa pollens.

Key words : Polyamine, Diethylenetriamine, Putrescine, Pollen tube growth,
Growth promoter.
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Abbreviations: ADA, N- (2-Acetamido) iminodiacetic acid; Bisdioxocyclam, 6, 6" -Bis [1, 4, 8, 11-tet-
raazacyclotetradecane-12, 14—-dione] ; 1, 7-CT, 5, 7, 7, 12, 14, 14-Hexamethyl-1, 4, 8, 11-tetraazacylotet-
radeca-4, 11-diene; meso—1, 7-CTH, meso— (5, 12) -5, 7,7, 12, 14, 14-Hexamethyl-1, 4, 8, 11-tetraazacy-
clotetradecane; rac-1, 7-CTH, rac- (5, 12) -5, 7, 7, 12, 14, 14-Hexamethyl-1, 4, 8, 11-tetraazacyclotet-
radecane; Cyclam, 1, 4, 8, 11-Tetraazacyclotetradecane; Dioxocyclam, 1, 4, 8, 11-Tetraazacyclotetradec-
ane-12, 14-dione; HEPES, N-2-Hydroxyethylpiperazine-N'—2-ethanesulfonic acid; MES, 2- (N-Mor-
pholino) ethanesulfonic acid; TAE, N,N,N’,N'-Tetrakis (3—-aminopropyl) -1, 2-ethanediamine; TAH,
N,N,N’,N’-Tetrakis (3-aminopropyl) —1, 6—hexamethylenediamine; TETA, 1, 4, 8, 11-Tetraazacyclo-
tetradecane- N,N’,N’’,N’’’—tetraacetic acid.
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Table 1. Effect of linear amines on the growth of Camellia japonica pollen tube
Compound Structure Concentration Tube length % Control
H.N(CH.).NH. mM mm
Ethylenediamine X=2 0.1 6.4%0.3 145+ 7
1,3-Propanediamine x=3 0.1 5.41+0.2 123+ 5
Putrescine Xx=4 0.2 7.7£0.4 175 9
Cadaverine X=5 0.1 5.80.4 145+10
1,6-Hexanediamine X =6 0.01 5.1%0.1 116 £ 2
H.N(CH.).NH(CH.),NH,
Diethylenetriamine X=2,¥Y=2 0.2 12.0£0.3 273+ 7
N-(2-Aminoethyl)-1,3-propanediamine XxX=3, ¥y=2 0.02 4.8+£0.6 114+14
Caldine x=3, ¥y=3 0.02 5.0£0.4 128+10
Spermidine x=3, ¥Y=4 0.02 5.60.3 140+ 8
H:N(CH.).NH(CH.),NH(CH.).NH.
Triethylenetetramine X=2,¥Y=2, z=2 0.03 4.81+0.3 112+ 7
1,4,8,11-Tetraazaundecane X=2,V=3, z2=2 0.02 4.8+£0.3 120+ 8
1,5,8,12-Tetraazadodecane Xx=3,Y=2, z=3 0.03 6.3%£0.7 158*18
Norspermine (Thermine) x=3, ¥y=3, z=3 0.02 5.3£0.3 133+ 8
Spermine x=3,¥Y¥=4, z=3 0.01 5.56+0.2 128+ 7

Pollen grains were incubated on sucrose (0.3M) -agar (1.3%) -MES buffer (1 mM, pH7)
medium for 20—24 hr at 25°C. The compounds were tested at several concentrations from

©«M to mM and the data obtained at each optimum are tabulated.
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Table 2. Effect of cyclic polyamines on the growth of Camellia japonica pollen tube

Compound Conc%r]l}\?)ltion Tul:zemqu?)gth 9% Control
1,7-CT 0.17 6.10.3 145+ 7
rac-1,7-CTH 0.10 6.1+0.1 153+10
meso-1,7-CTH 0.11 4.8+0.2 100+ 4
Cyclam 0.10 6.570.5 163+13
Bisdioxocyclam 0.11 5.1x0.5 12412
(Ni (cyclam)] (CIO.). 0.01 4.7%0.2 109+ 7
(Cu (cyclam)] (NO.). 0.01 5.00.2 114+ 5
Dioxocyclam 0.14 4.8%£0.3 100+ 6
TETA 0.11 4.5%0.1 96+ 2

Pollen grains were incubated as in Table 1. For formal names and structural formulae
of the compounds, see abbreviations and Fig. 1.
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Table 3. Synergistic promotion of the growth of Camellia japonica pollen tube by
diethylenetriamine (DETA) and other compounds

Tube growth (% control)

Additions
DETA (mM)

0 0.05 0.1 0.5

None 100 109 115 109
+1.7 mM Ca (NO): 138 143 147 183
+1 mM MES (pH 7) 100 129 182 156
+MES +Ca 169 196 236 258
+1 mM ADA (pH 7) 72 — 134 —

Pollen grains were incubated on sucrose (0.3 M) -agar (1.3%) medium with or without

additions for 20-24 hr at 25°C.
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Table 4. Effect of DETA on the pollen tube growth in monocots
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Tube length (mm)

Pollen
Control +0.25 mM DETA %Control
Lilium longiflorum 4.3+0.5 3.2+0.4 74
Lilium hybrid cv. Enchantment 4.9%0.2 0.9%0.1 18
Tulipa gesneriana 0.9£0.3 0.3%0.2 33
Cliva miniata 4.4%0.3 4.8%£0.5 109
Crinum astaticum 5.970.6 4.4%0.7 75
Agapanthus umbellatus 3.4+0.2 3.510.6 103
Tradescantia paludosa 0.3%0.1 0.4%0.1 133
Ornithogalum virens 0.4%0.1 0.4%0.1 100
Lycoris radiata 3.6%0.6 3.9+0.7 108
Zephyranthes candida 2.1+0.2 2.840.2 133
Hosta undulata 3.6x1.5 5.3%£1.0 147

Pollen grains were incubated on sucrose (0.3 M) -agar (1.3%) -MES buffer (1 mM, pH7)
medium containing 1.7 mM calcium nitrate and 1.6 mM boric acid.
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Table 5. Effect of DETA on the pollen tube growth in dicots
Tube length (mm)
Pollen
Control +0.25 mM DETA %Control
Camellia japonica 7.9%0.9 13.4%0.1 170
Camellia japonica * 4.7%0.2 11.8£0.1 251
Camellia sinensis * 4.2%0.3 8.0%0.9 190
Camellia sasanqua 5.7%0.3 8.4%+0.3 147
Impatiens balsamina 2.2£0.1 2.7%£0.2 123
Hydrangea macrophylla 0.7%+0.0 1.3+0.1 186
Lagerstroemia indica 2.6%0.1 5.0%£0.4 192
Campsis grandiflora 0.7£0.2 3.0%+0.4 429
Platycodon grandiflorum 0.8£0.04 5.1+0.2 638
Citrus limon 0.8%+0.1 1.1£0.1 138
Nicotiana rustica 1,102 1.8+0.3 163
Gardenia jasminoides 5.0%£0.4 6.91.0 138
Hypericum chinense 0.8£0.1 0.9£0.1 113
Erythrina crista-galli 6.50.5 8.6+0.4 132
Pyrus communis 0.4%0.1 1.2%+0.3 300
Malus pumila 1.0£0.0 2.56%0.4 250
Aquilegia flabellata 0.3%+0.1 0.4%0.04 133
Paeonia suffruticosa 0.7+0.5 1.1£0.2 157
Paeonia albiflora * 0.970.1 1.740.1 189
Petunia hybrida 0.6%0.2 0.9%0.1 150
Rhaphiolepis umbellata * 1.4%0.2 2.0£0.1 143
Pittosporum tobira * 1.8%0.2 2.2240.1 122
Epiphyllum hybrid 2.8%+0.4 2.5+0.5 89

Pollen grains were incubated as in Table 4;
acid were omitted.
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