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The rate of pollen tube growth in pistil at outdoor temperatures was
studied in 18 angiosperm species. The average and maximum rates of tube
growth ranged from 0.04 to 9.0 and from 0.09 to 13.5 mm / hr, respectively.
The maximum rates were more than 5 mm / hr in the species of which the
flowering finishes within one day, and those were less than 2 mm / hr in the
species of which the flowering continues over one day. Effects of pistil
length and atmospheric temperature on the rate of pollen tube growth and
the time required for fertilization were discussed.
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Fig. 1. Pollen tube growth in Hibiscus syriacus
pistil at outdoor temperatures. Stigmas were
pollinated (a) soon after or (b) 24 hours before
flower opening. Closed circles indicate that the
pollen tube reached the base of the style in more
than half of the pistils examined. Outdoor tem-
peratures : (a), 24.0-31.0°C; (b), 24.3-32.5°C. Ver-
tical bars represent standard deviation.



Table 1. Rate of pollen tube growth in pistil of opened flower at outdoor temperatures

Pistil Rate of pollen Fertiliza— Temperature
Species length tube growth tion time
Max. Average Max. Min.
mm mm/hr hr C
Commelina communis(Cc) 10.5 13.5 5.3 2 25.9 23.6
Tradescantia reflexa(Tr) 6.1 5.1 1.5 4 32.5 26.2
Pharbitis nil(Pn) 38.0 12.9 8.4 4.5 26.7 24.4
Pharbitis purpurea (Pp) 25.3 7.0 6.3 4 26.2 23.5
Mirabilis jalapa (Mj) 53.9 10.6 9.0 6 29.0 24.3
Portulaca grandiflora(Pg) 10.9 10.3 5. 5 2 24.7 22.2
Hibiscus mutabilis(Hm) 23.3 7.4 9 1 4.6 20.4 17.4
Hibiscus syriacus(Hs) 37.4 5.8 2.5 15 31.0 24.0
Althaea rosea(Ar) 23.9 5.0 3.0 3 27.1 20.0
Erythrina crista—galli (Ec) 1.1 1.6 1.2 9 23.5 21.0
Camellia sinensis(Ts) 10.1 1.5 0.8 12 23.1 15.8
Camellia sasanqua(Cs) 11.7 1.4 0.5 24 23.0 13.0
Camellia japonica(Cj) 23.0 1.1 1.0 24 13.7 4.2
Capsicum annuum 4.6 1.0 0.6 8 33.0 29.0
var. angulosam (Ca)
Solanum melongena (Sm) 10.0 1.0 0.5 20 24.7 17.8
Pittosporum tobira( 2 ) (Pt) 2.3 0.29 0.26 9 24.3 15.5
Pittosporum tobira(s") 3.1 0.29 0.13 24 19.5 9:2
Eriobotrya japonica 2.6 0.09 0.04 — 17.2 9.0
Pododendron pulchrum 62.0 0.8 0.3 — 24.0 15.3

Pistil length was measured directly from the stigma surface to the base of the style. The rate of pollen tube
growth was estimated from plots of pollen tube length against elapsed time after pollination. Fertilization
time means the time taken for the pollen tube to reach the base of the style after pollination.
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Table 2. Rate of pollen tube growth in pistil of unopened flower at outdoor temperatures

Pistil Rate of pollen Fertiliza— Temperature
Species length tube growth tion time
Max. Average Max. Min.
mm mm/hr hr €
Commelina communis 5.2 0 0 25.6 22.8
Tradescantia reflexa 4.4 0 0 25.4 22.1
Pharbitis nil 21.8 0 0 25.1 22.0
Pharbitis purpurea 18.1 0 0 27.0 23.8
Mirabilis jalapa 35.1 0 0 26.7 22.3
Portulaca grandiflora 5.7 0.7 0.3 237 21.3
Hibiscus mutabilis 11.3 5.1 0.9 21.9 15.8
Hibiscus syriacus 19.7 2.8 2.2 9 32.5 24.3
Camellia sinensis 6.7 0.3 0.2 33.0 24.0
Camellia sasanqua 12.1 1.1 0.4 21.3 T.7
Camellia japonica 22.5 0.2 0.08 14.5 2.6
Pittosporum tobira( %) 22 0.3 0.1 24 24.3 16.4
Pittosporum tobira (o) 2.9 0.3 0.1 24 23.6 11.9
Pododendron pulchrum 56.3 0.4 0.2 21.2 10.9

Stigmas were pollinated 24 hours before flower opening.
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Fig. 2. Relationship between fertilization time
and pistil length. Flowering continues over
one day in the species represented by open circles,
but finishes within one day in those represented by
closed circles. Letters show abbreviations of spe-
cies name (see Table 1).
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and minimum temperature.
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Fig. 4. Pollen tube growth in Camellia japonica
pistil. The tube growth in pistil was followed
during time after pollination (a) at a constant
temperature O, 15°C or @, 5°C and (b) at outdoor
temperatures [, 4-14°C. The tube growth on
sucrose (0.3 M) —agar (1%) medium at 5 or 15°C is
appended to (b) in symbols joined broken lines.



64 AifH « s

YNFYPOEEENTERE MicB Ll (Fig
4-a), MgV B i A IERE MR ORAEEE 5°C
EISCozhEN 1L, 1.2m/hr LEEE LT
Bt WEFVITB Y B{EMEMRICEE IR EEE
WEAHZ TOIBOLEER S, —HEHIcBY 2{EB O
R (Fig. 4-b) BREFom#EMZ, H°C &
15C TRAMEMRICKEMEVWL S SN, FEifly
flic & 3BV RE SN, oD Ehi
S LI bic B 0 BB O FEIFICRE g A 5 A
5%, {EHEhcoOEMEICIEH F 0 EEE T, Mg
B BB ENE DM % %% 2 F R VI
bBHEEZB.

WX OB, EMREBIFTREh 120, 472
rCRBEZB L 0 b, W2 0T AR AR
Mot TRIREDIETVICEVLTOEMENA SN
R EEMFVDREMEO I LILkBEBEL LN D,
L LT OO RFEETH B AR B &, FHIc
SR fTbnich EOhBEITH Y, ZHiE Lk
LTHRFERIcEESRWEEL SN S,

COFERITBLTE, ZLOLEMHLATNES
5P INIFEHBRS N rc, {LRYE MR, Zh5H5H]
TV DREE, KiOMRICOVLWTEE I Off
e MW TIR2 08N HH 5.

E 5
KR THICBHS TS0, AU THRE 12
& o FoMINRDNIA A BRI AR < 5L L L
FES

= #

B 1-hii) 18 FEDME 4"\ i I 1 B TERYE (i s &
WA PR, S £ e 0.04 - 9.0,
0.09-13.5mm/hr Tdh -7 (Table 1). F ol
B, BIEL TO B — RN O TE 5 m/
hr LLE, BAEDSS—RHLLETE 2m/ hr LIFTH - 12,
KIS i RodiE & SEREIEINIC R 9" & S o
WCOWTEE L,

(5)

51 A 3 ik
Hoekstra, F. A. and T. van Roekel:
Effect of previous pollination and stylar
ethylene on pollen tube growth in Petu-
nia hybrida styles. Plant Physiol. 86, 4-6
(1988).
Sprague, G. F.:Pollen tube establishment
and the deficiency of waxy seed in cer-
tain maize crosses. Proc. N. A. S. 19, 838
- 841 (1933).
Labarca, C. and F. Loewus: The nutri-

tional role of pistil exudate in pollen
tube wall formation in Lilium longiflorum.
II. Production and utilization of exudate
from stigma and stylar canal. Plant Phys-
iol. 52, 87-92 (1973).

Kronestedt, E., B. Walles and [. Alkemar

© Structural  studies of pollen tube
growth in the pistil of Strelitzia reginae.
Protoplasma 131, 224 -232 (1986).

Hecht, A.:Growth of pollen tubes of
Oenothera organensis through otherwise in-
compatible styles. Amer. J. Bot. 47, 32-36
(1960).

YUIAE] - PR OASHEC RIS 202, 1. FER
HEC BT BIEMEOME. EmFHEE 25
181-190 (1950).

Williams, E. G. and J. L. Rous : Relation-

ships of pollen size, pistil length and
pollen tube growth rates in Rhododendron
and their influence on hybridization. Sex.
Plant Reprod. 3, T-1T7 (1990).

Warmke, H. E.: Macrosporogenesis, fertili-
zation, and early embryology of Taraxac-
um kok-saghyz. Bulletin of the Torrey Bo-

tanical Club 10, 164-173 (1943).



M9 45 1 B B i R 65

(9)

ARIER - (LB O S E OMEXT  Portu-
laca D REMIZEHEIC 351 B Bk O 63 & TERYE (b

K. fekysk 18, 37-40 (1976).

Sedgley, M. : Structural changes in the
pollinated and unpollinated avocado
stigma and style. /. Cell Sci. 38, 49-60
(1979).

Gaget, M. C. Said, C. Dumas and R. B.

Knox : Pollen—pistil interaction in inter-
specific crosses of Populus (sections Aigei-

ros and Leuce) : pollen adhesion, hydra-

tion and callose response. J. Cell Sci. T2,
173 -184 (1984).
Clarke, A. E,

J. A. Considine, R. Ward

and R. B. Knox : Mechanism of pollina-

tion in Gladiolus : role of the stigma and

13

(14)

pollen-tube guide. Ann. Bot. 41, 15-20
(1977).
Yamashita, K.: Studies on self-incom-

patibility of Hyuganatsu, Citrus tamurana

Hort. ex Tanaka 1. Pollen behavior on
stigmas and pollen tube growth in styles
observed under a scanning electron
microscope and a fluorescent microscope.
J. Japan Soc. Hort. Sci. 47, 188-194 (1978).
Williams, E. G, R. B. Knox and J. L.

Rouse : Pollination sub-systems dis-
tinguished by pollen tube arrest after in-
in  Rhodo-

53, 255 -

compatible interspecific crosses
dendron (Ericaceae). J. -Cell Sci.

277 (1982).







