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Analysis of Pollen Growth by Calorimetry
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Heat evolution associated with the growth of Camellia japonica pollen was
studied by measuring it electrically with a multiplex calorimeter. Heat evolution
increased rapidly during pollen germination and decreased gradually during pol-
len tube growth. Exogenous sucrose, glucose and fructose accelerated heat evolu-
tion during germination and tube growth ; these sugars stimulated tube growth
but not germination. However, heat evolution during tube growth was depressed
in the presence of maltose. Th(,'se results suggest that heat evolution during pollen
growth depends mainly on sugar metabolism associated with the respiration, and
that maltose interferes in some way with this metabolic system.
Key words: Calorimetry, Camellia japonica, Pollen germination, Pollen tube
growth, Sugar metabolism.
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Fig. 1. Thermograms of Camellia japonica pollen growth.

Pollen grains were incubated on various agar media containing sugar-free (N), 0.1 M sucrose
(S), 0.1 M glucose (G), 0.1 M fructose (I*) or 10mM maltose (M) ; on sugar-free medium (A),
pollen grains were not incubated. Heat evoluted during pollen growth was measured with a
multiplex calorimeter. Figures a and b show the thermogram patterns, which are somewhat

different.
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Table 1. Effects of maltose on the pollen germination and tube growth of Camellia japonica.
Pollen grains were incubated on an agar (1.3%) medium containing 0.1M sucrose, 0.1M glucose, 0.1M

fructose or 10mM maltose at 25°C. Parentheses indicate % germination after 2h - incubation.

Pollen tube length (mm)

Incubation Medium
time(h) Sugar-free Maltose  Sucrose SUCI’"OSG Glucose  Glucose Fructose Fructose
Mafiose I\/Ialtose Maﬂose
(37.6) (32.4) (39.0) (37.5) (41.4) (39.6) (42.9) (66.0)
g 04%0.1 04+01 0501 0.6+02 0.6=01 05501 0401 05401
4 0.8£0.1 0.7%+0.1 1.4%0.2 1.4+0.2 1.1%+0.1 1.1+0.2 1.0%0.1 0.8%0.2
6 24+03 1.4%+0.2 3.4%x0.3 33%£0.2 3.1%£0.2 2.1%03 2.6*+0.3 2.0%0.3
10 4.3%0.3 2.0+03 5.6+04 54*F04 49103 3.7t0.5 4.9+03 2.704

14 5.2+0.3  2.5*04 6.9%0.3 6.6*+04 6.0t0.3 4.0t04  6.0E04 3.0=04
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Table 2. Effects of exogenous sugars on heat evolution during Camellia japonica pollen tube growth.

The rates of heat evolution (**) and tube growth (***) were calculated from the data of 4 to 10h -

incubations in Fig. 1 and Table 1

*Maltose concentration is 10mM.

Medium Heat evolution Tube growth
0.1M) * (Jh=1) ** (mmh —1) ***
Sugar-free 1.2 X 10— 0.6
Maltose 0.6>x10"% 0.2
Sucrose 3.5 X 10-5 0.7
Sucrose + Maltose 3.0 < 10-° 0.7
Glucose 2.4 X 1075 0.6
Glucose + Maltose 1.4 x10°5 0.4
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