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Mineral composition of the pollen grain surface in sugarbeet and maize was
examined by SEM with X-ray microanalysis. In sugarbeet, three different
preparative techniques were applied to determine their possible effect on the
element of pollen (Table 1). In maize, plants were grown under five different
fertilizer conditions, and their effect on the element of pollen was examined.

The results obtained are as follows :

1) Seven elements could be detected in air dried pollen of both crops : Mg, Si, P,
Cl, S, K and Ca, of which P and S were particularly prominent.

2) In sugarbeet, chemical lixation ol pollen caused the loss of Mg, Cl and K,
when the fixation was followed by IFD, and caused the loss of Cl and K when
followed by CPD. These elements could be removed from the pollen during
preparative procedure. However, such procedures induced simultaneously the
appearance of Na, which was unable to detect in the air dried pollen : Na may
come from Karnovsky’s fixative.

3) It was possible to detect mineral elements [rom air dried pollen. In case of

chemical fixation followed by drying procedur, special attention to the loss
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and appearance of elements would be needed.

4) In maize, there were marked difference on the growth of plants due to

various fertilizer conditions, but the effect of fertilizer on the element of pollen

was not clear.

Key words : X-ray microanalysis, Pollen, Sugarbeet, Maize, Mineral element.
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Table 1. Preparation procedures of pollen for this experiment

Airdry t-Butanol Critical
freeze dry point dry
(AD) (I'D) crn
IFixation 3 *
Dehydration * *
t-Butanol * =
CO, *

non-treatment
[Fixation :

Dehydration

Karnovsky's [luid

¥ {reatment

. ethanol, water
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Table 2. Elements, atomic numbers and ranges of measurement examined

in this experiment

Element Atomic Characteristic ranges of
number x-ray line (Ka) measurement
(keV) (keV)
Na 11 1.041 1.01~1.09
Mg 12 1.252 1.21~1.34
Si 14 1.739 1.67~1.83
P 15 2.013 1.90~2.15
S 16 2.307 2.23~2.31
Cl 17 2.621 2.54~2.70
K 19 3.312 3.18~3.43
Ca 20 3.690 3.58~3.78
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Table 3. Mineral element content (counts/ min) of sugarbeet pollen grains in three different
preparation procedures.
Na Mg Si S Cl K Ca
AD* - 44" T2a T43a 215a 125 887 67a
D 41b o 152b 195b 312b = - 282b
CPD 57c Tlb 228b 644a 384c — -—- 146¢

* see Table 1.

** significant difference between different letters within each element

---  not detected



100 e et
300 T
E _
&
3 N
3 150(- -
;.
= _ |
L] a’ <
= VN' W,/\ j b
= /{“w TN ‘.,/\\w
A VW.MN"J\'LWV\N\_
0.00 2.56 5.11

KeV

Fig.1. X-ray spectrum of air dried pollen of sugarbeet

Table 4.
fertilizer conditions.

Mg Si P

o 37 18 689
—P 31 50 603
-K 31 36 595
-8 33 40 636
~F 30 13 720

[..S.D.(0.05) ns ns 92

C*:apply NPK fertilizer

—P :no Pflertilizer
—K :no K fertilizer
=S :no Sfertilizer
=1 no NPK fertilizer
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Mineral element content (counts/ min) of maize pollen grains grown under five different

S Cl K Ca
156 110 600 131
156 85 514 109
134 105 602 107
163 92 943 117
152 95 537 94

21 ns ns 31
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