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Fig. 1. Scheme for gas exchange.
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Table 1. Preservation of viability of resting phase pollen in gas.

Gas Ratio Period of Storage at 25°C (days)
Cco, O, N, |- 5 10 20 30 40 50
100 0 0 +++10 +++10 ++3 +5 +5 +3
0 100 0 +++10 +++ 9 +3 +5 +5 =
0 0 100 +++ 7 +++10 ++4 + =7 =5 +5
50 50 0 +++9 +++10 + 43 ++5 +5 +9
50 0 50 | +++ 9 +++10  ++3 +5 +5 +5
0 50 50 | +++10 +++10  ++5  ++7 +5 +5
air +++8 +++9  ++3  ++7 +5 45
* Camellia japonica pollen
* Pre-storage in refrigerator : 25 days
* Germination at 0 time : +++10
Table 2. Preservation of viability of resting phase pollen in gas.
Gas Ratio Period of Storage at 25°C (days)
Co, 0, N, 5 10 20 30 40 50
9 1 0| +++8 +++6 +3 - - -
9% 5 0| +++7 +++6 +5 - - -
9 10 0| +++6 +++7 +3 - - -
80 20 0| +++8 +++7 +2 - - -
70 3 0| +++7 +++6 +2 - - -
60 40 0 | +++6 +++5 +2 - = =
40 60 0 +4+6  ++4 - - - -
20 80 0 ++8 ++4 — = — -
10 90 0 ++8 +4 — — — —
air ++ 4+ +4 = = — —

* Camellia japonica pollen
* Pre-storage in refrigerator : 65 days
* Germination at 0 time : ++ +8
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Table 3. Preservation of viability of resting phase pollen in gas.

Gas Ratio Period of Storage at 25°C (days)
Co, 0, N, 1 5 10 20 40 50
0 0 100 | +++11 +++10 +++10 +++9 +6
0 1 99 | +++11 +++10 +++10 +++9 +6
0 5 95 | +++11 +++10 +++10 +++9 +6
0 10 90 +++11 ++-+10 +++10 +++49 +1
0 20 80 | +++10 +++10 +++10 +++9 +1
0 30 70 | +++10 +++10 +++10 +++9 -
0 50 50 | +++10 +++10 +++10 +-++8 ~
0 70 30 | +4++10 +++10 +++10 +++9 -
0 90 10 | +++10 +++10 +++10 +++9 -
0 100 0 | +++10 +++10 +++10 +++8 -
* Camellia japonica pollen
* Pre-storage in refrigerator : 14 days
* Germination at 0 time : ++ +11
[able 4. Preservation of viability of resting phase pollen in gas.
Gas Ratio Period of Storage at 25°C (days)
CO, 0, N, 5 10 20 30 40 50
100 0 0 ++8 +5 - - =
90 0 10 ++8 +3 — - =
80 0 20 ++7 — - - =
70 0 30 ++6 — — - =
60 0 40 ++8 +7 — - -
50 0 50 ++7 *3 - - =
40 0 60 ++8 +3 - = =
30 0 70 ++7 +3 = = —
20 0 80 ++7 +7 = = —
10 0 90 ++7 +3 = = —
0 0 100 ++8 - = = -
air = = . = —
vacuum + 4§ ++6 ++6 +5 -

* Camellia japonica pollen

* Pre-storage in refrigerator : 132 days

* Germination at 0 time : +++9
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Table 5. Preservation of viability of resting phase pollen in gas.

Gas Ratio Period of Storage at 25°C (days)
COo, O, N, 5 10 20 30 40 50
100 0 0| +++7 +++8  ++6 - - -
0 100 0 | +++7 +++8 +2 - - -
0 0 100 | +++7 +++7 +2 - - -
50 50 0 | +++6 +++6 +2 - - -
50 0 50 +++7 +++8 +6 o - —
0 50 50 | +++7 +++8 - - - -
air +H+T AT +3 +2 - -
vacuum +++8 +++8 +++8 +++7  ++46  ++7

* Camellia japonica pollen
* Pre-storage in refrigerator : 60 days
* Germination at 0 time : +++7
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Table 6. Preservation of viability of resting phase pollen in gas.

Gas Ratio Temp. Period of Storage (days)
CO, 0, N, °C) 15 30 45 60 75 90 120
0 {+++6 ++4+3 +++3 +++7 +H+4+4 +++4 +++7
W & { ++4+5  ++3 +1 +4+7 +++4 +++4 F++7
++4 — - - - - -
25 {
+4 — - — - - —
0 {+++4 +++3 +++2 +++6 +++3 +++4 +++7
& 6 @ { +++4 +++3 ++42 +++4 443 ++4+4 ++47
++4 - - - - - -
25 {
++4 — - - - - -
0 {+++4 ++1  ++2 +++5 +4++4 +++4 +++7
e { +4++3 +1 442 ++45 ++4+3  +4+3 +++7
+++4 + 1 — - - - -
25 {
+4 + 1 - - - — -
0 {+++4 +++3  +4+2 +++7 +++3 +++4 +++7
o B ( +++4 +++3 ++2 +++7 ++43 442 +++7
+2 - - - - - -
25 {
+2 - - - - - -
0 {+++3 ++1  +4+2 +++6 +++4 +++4 +++7
& 5y s { ++4+3 ++1 +4+1 +++5 +++4 +++3 +++7
5 | (T - - - B - -
+3 — - - - — -
" {+++4 +++3 ++4+2 +++6 ++4+4 ++4+4 +++7
O { +++3 +++3 +++1 +++6 +++4 +++3 +++7
+++4 +2 - - - - -
25 {
+3 +1 - - - - -
" {+++4 +++3 ++4+2 +++6 +++4 +++3 +++7
0 5 s { + 4+ +4 ++2 ++4+2 +++6 +++4 +++3 +++7
++4 — - - - - -
25 {
+ 1 - - - - - —

tH++4 +++2 42 +++6 +++4 A 45 +++7
tH++4 +++2 42 +++6 +++3 +++3 +++7
+++4 ~ - - - - -
+++4 = - - = - -
t++4 42 42 +++6 F++3 A+ 444 ++ 47
TH++4 42 D 445 F++3 43 447
+++4 - - - - - -
+++4 —~ - — —~ - —

0 {
%5 5 0| {
25 {

0 {
air {
25 {

* Camellia sinensis pollen
* Pre-storage in refrigerator : 7 days
* Germination at 0 time : ++ +10, +++9
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Table 7. Preservation of viability of Zea pollen in dry and wet

conditions.
. Period of Storage at 5°C (days)
Condition
1 3 5 7 10 11
++ - - - = =
D { -
v {
W { _
+++ + - - - =
D {
a { ++ + - = = =
w | (T ottt s +
++ o+ o+ + = =

* Zea mays anther
* V : vacuum condition, A : air, D : dry condition with silicagel,
W : wet condition (without desiccant)

Table 8. Preservation of viability of Zea pollen in gas.

Gas Ratio Period of Storage at 5°C (days)

Co, 0O, N, 1 3 6 9 10 14
9 1 0 ++ + - - = =
95 5 0 ++ =* — - - —(+)
90 10 0 +4++ o = — - —(+)
0 1 99 | +++ ++ + #  x =+
0 5 95 | +++ +++ +++ + - —(H)
0 10 9 | +++ +++ +++ + £ —(+)
45 10 45 ++ + e € )

air +++ +++ +++ + £ F(F)

* Zea mays pollen
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Table 9. Preservation of viability of Zea pollen in gas.

Gas Ratio Period of Storage at 5°C (days)
CO, O, N, 1 3 4 6 10
0 100 0 ++ =+ - + —if—)
109 0| +++ =+ = - =)
20 80 0 ++ — = — — (=)
30 70 0 + - = —~ =)
0 60 0 + - - = ==}
10 10 80 | +++ + - - =)
20 10 70 ++ o+ - = —f4)
3 10 60 ++ £ = - =)
40 10 50 + o+ = - =)
0 0 100 * - = - )
air +++ + - +  +(+)
* Zea mays pollen
Table 10. Preservation of viability of Zea pollen in gas.
Gas Ratio Period of Storage at 5°C (days)
CO, 0O, N, 1 2 5 7 9 12 14
1 1 98 | +++ ++4+  ++ () —(=) —(—) —(—)
12 97 |44+ +4++  +4+ 4+ —(+) + =)
15 94 |44+ +++ +++ +++ + —{+) +
110 8 |+++ +4++ +++ +++ +++ + 4+
120 79 | +++ +4++ +++ +4++ +++ + +
5 94 1 +++ +++ H++ = (H) —(—=) —(=)
5 93 T+ A+t 4+ () (2
5 90 +t++ +++ A+ + —(=)
5 10 8 |[+++ +4++ +4++ F++ +++ 4+ +
5 20 75 | +++ +++ +++ 44 + + +
air t++ A+ e+ A+ 4+ +

* Zea mays pollen
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Table 11. Preservation of viability of Zea pollen in gas.

Gas Ratio Period of Storage (days)

Co, 0. N, 1 2 5 7 9 12 14
10 10 8 | +++ +++ +++ +++ + + +
30 10 60| +++ +++  ++ + —(++) () =)
50 10 40 | +++ +++ + +  —(=) =) =(=)
70 10 2 | +++  ++F + —(=) —(=) =) —(=)
0 1 E99 | +++ +++ +++ +++ ++ () —()
0 5 E9% | +4++ +++ +++ +++ ++ + +

10 E9 | +++ +++ +++ +++ +++ ++  +F
air +4+4+ +++ +++ +++ A+ A T

* Zea mays pollen
* E : Ethylene

Table 12. Preservation of viability of Zea pollen in gas.

Gas Ratio Period of Storage at 5°C (days)

0. N, E 1 3 5 8 10 13 15 17

0 0 100 | +++ + + —(+H) (=) == == =)
0 99 | +++ ++  ++F ++ + + =) ==
0 95 | +++ ++ ++ ++ 4+ ++ =) ()

0 0 9 | +++ ++ A+t ++  ++  ++ + =

20 0 8 | +++ ++ A+ ++  ++ +F + +

10 10 8 | +++ ++ ++ et + 4 + o+

10 20 70 | +++ +++ +++ +4+ ++ ++ ++  +

10 30 60 | +++ 4+ + 4 + . + &

10 40 50 | +++  ++ + % + + £  —ifkaE

10 50 40 | +++ ++  ++ + + & —[++ ~dE)

10 60 30 | +++ ++F + + + —(+] =4k =R

10 70 20 | +++ ++ + * + +  —d] =)

10 8 10| +++ ++ ++ 4 + & —f+] =¥
air +4+4+ +++ 4+ +4  ++ + (4 =)

* Zea mays pollen
* E : Ethylene
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Summary

There would be much differences between two phases of pollen, “resting phase” and “active phase”;
pollens released from anthers and not placed under humid conditions are believed to be on very low
metabolic levels (resting phase), and when the pollens are put on stigmas or artificial culture media, they
absorb water and metabolic levels of the pollens become high enough to start germinating processes
(active phase).

The authors have been investigating the behaviors of both the resting and the active phase pollens
under various gas conditions and the results of the resting phase pollens are reported in this paper.

Viable pollens of Camellia japonica, C. sinensis and Zea wmays were stored in various gas conditions
using pure or mixed gases of CO,, O,, N, and ethylene, and they were sown on agar media to examine to
have germinability after certain periods of storage.

The Camellia pollens were storable in any gas conditions examined, but high level O, had a bad effect
on maintenance of the viability. They were best stored under vacuum condition, and this indicates that the
resting phase pollens have no or little O,-demand.

On the other hand, Zea pollens suffered lethal damage under dry or vacuum condition, and high
concentrations of CO, exerted inhibitive influence on the viability. The Zea pollens are assumed to have
practically no resting phase, since these properties are common with those of the active phase pollens of
another species such as Camellia japonica, Lillium longiflorum and so on, and this is the reason why the

Gramineae pollens are difficult to preserve viably.



