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The Direction of Pollen Tube Growth in Electric Fields
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The pollen tube electrotropism was studied in various species of plants.
Of 69 pollen species which could extend their tubes in an electric field, 29
species showed the {ropistic responses : tube growth toward the cathode in
14 species and toward the anode in 15 species. The pollens of plant species
belonging to the same genus as in Camellia, Paconia and Citrus were found
to show similar electrotropic responses. The rate of tube growth was almost
unchanged in the electric field, except for few cases in which a small in-
crease or a large decrease was observed.

Key words : Electrotropism, Pollen tube growth.
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Table 1.

Response of pollen tubes to applied electric field

Pollen

Curvature (degrees)

Tube length (mm)

Camellia japonica
Camellia sasanqua
Camellia sinensis
Argemone mexicana
Papaver somniferum
Deutzia sieboldiana
Rhaphiolepis umbellata
Cytisus scoparius
Erythrina crista-galli
Cyclamen alpinum
Styrax japonica
Syringa vulgaris
Tulipa gesneriana
Iris sanguinea

Aquilegia flabellata
Paeonia suffruticosa
Paeonia albiflora
Citrus unshiu

Citrus limon
Jasminum polyanthum
Ajuga nipponensis
Mentha arvensis
Nicotiana alata
Petunia hybrida
Antirrhinum majus
Hydrangea macrophylla
Campsis chinensis
Agapanthus africanus
Clivia nobilis

Lilium longiflorum
Lilium auratum

Lilium speciosum
Gardenia jasminoides
Hippeastrum reticulatum
Narcissus tazetta
Gladiolus gandavensis

—37.4% 7.0(— 4.3£11.6)
—13.4£22.5(+ 1.7£25.9)
—26.6% 8.2(+ 2.2£13.1)
—45.8%15.8(— 6.2+25.5)
—46.0%+14.1(— 6.4%16.5)
—40.0% 7.2(— 0.9%12.8)
—48.1£30.8(— 0.1£37.0)
—38.8519.4(— 7.7£24.D
—21.6+ 9. 7(— 6.4+18.9)
—27.1£11.0(— 5.8£31.0
—34.9%19.1(— 9.3%£27.0)
—49.9+22.3(— 2.7£27.9)
—58.0+ 5.2(+ 1.1£12.0)
—26.4£11.3(— 5.8£30.3)

+29.3*+13.4(+ 1.3+18.8)
+48.4£13.0(— 0.6+23.8)
+61.9£10.0(—10.615.6)
+67.9428.3(+ 1.9%16.8)
+33.1%£21.3(— 5.6%30.3)
+32.TE17.7(— 6.5£27.4)
+21.2£17.3(— 5.5+£25.2)
+47.0+18.5(— 1.4%37.2)
+44.6%£12.4(— 0.8£25.3)
+52.4£12.4(— 1.0£30.4)
+45.7£21.3(— 2.1£27.0)
+34.5F14.5(+ 1.6%26.0)
+40.4£29.7(— 8.7£31.5)
+28.6118.4(+ 8.9%10.5)
+58.7£14.6(— 5.6%23.0)

—38.9%21.7(—23.9%13.8)
= 7.5%20.6(+ 4.9£23.1)
— 2.8£36.6(— 3.1£25.2)
+23.7£11.6(+12.6+14.2)
+31.7+17.0(—16.5744.8)
+14.8£31.8(+13.6%£33.8)
+ 1.8£37.4(+21.3%58.9)

8.8+1.2(14.7+0.7
4.6+1.106.4%£1.3
10.0£1.1(12.5+0.5)
0.56%£0.2C 0.6+0.D
0.6+0.1C 0.7%0.2)
1.3%£0.3(C 1.5+0.1)
1.1+0.7C 1.4%0.3)
6.8+1.0C 6.7%0.8)
4.6+1.0€ 3.9%£0.9
0.9+0.2C 0.5%£0.D
2.4%0.6( 2.4%0.4
3.7£1.00 3.6%=0.D
2.8+0.6C 1.9%0.3
3.3+0.7C 4.2+0.8)

0.7£0.2C 0.6£0.2)
2.4£0.7C 3.8£0.3)
1.8£0.4C 2.0+0.2)
0.7£0.2€ 0.5%£0.2)
0.8%0.2C 0.6+0.2)
1.8+0.4C 2.2+0.D
3.1£1.1( 3.1£0.4
0.4+0.4C1.7£0.3
0.7+0.2C 0.6%0.2)
1.2£0.3( 1.5%0.4)
1.0£0.4C 0.7£0.2)

ﬁO 5( 0. 4+0 3)
0E0.7C3.5%1.D
.8£0.9C 2.0£0.6

5.0£0.8C 5.4£1.9
2.6£0.6C 7.7+1.D
0.7£0.2C 6.5+0.6
3.4£1.1( 3.4+0.8)
2.241.4C 4.7+£2.3)
0.9%0.1C 0.5+0.3
2.56=0.6C 2.0=1.49

Pollen grains were sown in a straight line on 0.3 M sucrose 1.3%-agar medium containing 1
mM calcium nitrate and incubated at an electric field (1V/cm) for 18-24 h; in Lilium pollen, 16
mM boric acid was added to the medium. Figures in parentheses are data for the control without
the electric field. Minus and plus signs indicate curvature toward the cathode and that toward

the anode, respectively. Data are the mean * standard deviation (n=10-20) of 2 to 3 experiments.
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Fig. 1. Electrotropism of pollen tubes. Pollen
grains of Citrus wunshiu (a, 50x) and Camellia
sinensis (b, 4X) were incubated for 24 h under
the same conditions as in Table 1.
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Fig. 2. Effect of current intensity on pollen tube growth.
Camellia sinensis (/\), Erythrina crista-galli (@) and Tulipa

gesneriana ((O) pollen grains were incubated on the

sucrose-agar medium containing 4.2 mM calcium nitrate at

each current for 24 h.
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