it S RN BRI D 2 (b

AATEH¥ R H29% #25 1983 2

IR 3

ek RERE LR D FE 4N B 1T 5 2 1{b

A -

i 7 NI

Changes in sugar composition of pollen grain wall during germination
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Table 1. Yield of cell wall fractions from Camellia japonica pollen

grains*
IPoT** Sample - Ll
Dry weight Carbohydrate amount
mg % mg %

PW*** 1032.0 (100 ) 60.9 (100 )
PS 78.1  ( 7.6) 23.1 ( 37.9)
A HA 222.8 ( 31.6) 6.7 (11.0)
HB 57.8 ( 5.6) 4.2 (23.3)
RE 241.0 ( 23.3) 9.9 (16.3)

WS 1003.0 46.1
PW 2690.5 (100 ) 217.9 (100 )
PS 611.7 ( 22.7) 111.9  ( 51.4)
B HA 578.0  ( 21.5) 24.9  (11.4)
HB 240.2  ( 8.9) 60.5 ( 27.8)
RE 359.7 ( 13.4) 19.4  ( 8.9)

WS 402.6 14.1

* Pollen grain wall (PW) and water-soluble polysaccharide (WS)
were prepared from instant pollen tubes (IPoTs)®

** TPoTs were obtained by treatment with 49 sulfuric acid from the
pollen grains incubated on water for 3 min (A) or on 0.15 M sucrose
for 30 min (B). Germination: A 0%, B 14.8% ; IPoT formation: A
100%, B 77.2%.

*** PW was fractionated into pectic substance (PS), hemicellulose A

(HA), hemicellulose B (HB) and residue (RE).

Table 2 . Sugar composition by weight percent of pollen grain wall preparation and water-soluble
polysaccharide fraction from Camellia japonica pollen

Pollen grain wall (PW) Water-soluble polysaccharide (WS)

Sugar IPoT [PoT
A B A B
% % % %

Rhamnose 0.5(9.6) 0.36* 0.7(9.0) 0.38 0.9(10.8)  0.40 0.2( 3.6) 0.18
Arabinose 1.3(26.9)  1.00  1.9(23.6) 1.00 2.3(27.1) 1.00 1.3(20.2) 1.00
Xylose 0.2( 3.3 0.12 0.1(1.9 0.08 0.2(2.00 0.07 0.1(1.2) 0.06
Mannose 0.5(9.1) 0.3¢ 0.5(6.6) 0.28 1.0(11.6) 0.43 1.5(22.9) 1.13
Galactose 1.5(30.1) 1.12  2.4(30.0) 1.27 2.3(28.0) 1.03 2.2(33.4) 1.65
Glucose 0.1( 1.8) 0.07  0.4( 4.4 0.19 0.1 0.9  0.03 0.2(2.4) 0.12
myo-Inositol 0.1(1.1) 0.04 0.1(1.4) 0.06 0.1(1.79 0.06 0 (0 ) 0
Uronic acid 0.9(18.1) 0.67  1.8(23.1) 0.98 1.5(17.9) 0.66 1.1(16.3) 0.81

Total 4.9(100) 8.0(100) 8.3(100) 6.6(100)
Sample weight 14.6 mg 20.9 mg 15.8 mg 5.1mg

* Figures indicate the weight ratio of each sugar to arabinose.
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Table 3. Sugar composition by weight percent of cell wall fractions from Camellia japonica pollen grains

Pectic substance fraction (PS)

Residue fraction (RE)

Sugar IPoT [PoT
A B A B
% % % %

Rhamnose 3.5(10.1) 0.37* 1.8( 7.4) 0.38 0.2(10.6) 1.18 0.1( 9.0) 0.99
Arabinose 9.6(27.6) 1.00 4.6(19.4)  1.00 0.1(9.0) 1.00 0.1(9.2) 1.00
Xylose 0.5( 1.6) 0.06 0.2(1.0) 0.05 0.1( 3.9) 0.43 0.04( 2.7) 0.29
Mannose 0.5(1.4) 0.05 0.2(0.8) 0.04 0.1(6.5 0.72 0.1(6.3) 0.68
Galactose 11.9(34.2) 1.24 5.2(21.9)  1.13  0.2(11.9) 1.32 0.2(10.9) 1.18
Glucose 1.5(4.2) 0.15 0.90(3.6) 0.19 0.4(22.9) 2.53  0.4(28.3) 3.08
myo-Inositol 0 (0 ) 0 0 (0 ) o0 0 (0 ) 0 0 (o0 ) 0
Uronic acid 7.3(21.0) 0.76 10.9(45.9) 2.37  0.5(35.2) 3.91 0.5(33.7)  3.66

Total 34.8(100) 23.9(100) 1.6(100) 1.5(100)
Sample weight 4.2 mg 4.9 mg 19.9mg 24.7 mg

Hemicellulose A fraction (HA) Hemicellulose B fraction (HB)
Sugar IPoT IPoT
A B A B
% % % %

Rhamnose 0.4(8.7) 0.36 0.3(7.2) 0.29 2.4(8.2) 0.36 2.6(10.3) 0.38
Arabinose 1.1(24.2)  1.00 1.1(24.5) 1.00 6.6(22.8) 1.00 6.9(27.1) 1.00
Xylose 0.3(5.8) 0.24 0.2(4.1) 0.17 0.9(3.2) 0.14 0.5(2.00 0.07
Mannose 0.3( 5.8 0.24 0.5(11.8)  0.48 1.1( 3.7 0.16 1.1(4.2) 0.15
Galactose 1.2(27.9) 1.15 1.0(23.1)  0.94 13.1(44.9) 1.97 9.8(38.9) 1.44
Glucose 0.2( 4.0) 0.17 0.2(5.00  0.20  3.1(10.7) 0.47 1.5(5.7)  0.21
myo-Inositol 0.04( 1.1) 0.05 0.03(0.7) 003 0 (0 ) 0 0.2( 0.7  0.03
Uronic acid 1.0(22.5)  0.93 1.1(23.5)  0.96 1.9( 6.5 0.29 2.8(11.2)  0.40

Total 4.9(100) 4.7(100) 29.1(100) 25.5(100)
Sample weight 20.7 mg 24.7mg 3.6 mg 6.6 mg

* Figures indicate the weight ratio of each sugar to arabinose.
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Summary

Pollen walls prepared from Camellia japonica pollen grains immediately after absorbing water and

just before germination were studied by fractionation into pectic substance, hemicellulose A, hemicellulose

B and residue fractions and analysis of their sugar composition. A significant difference was found only

in the yield and sugar composition of the pectic substance fraction. Uronic acid content in this fraction

from the pollen just before germination was higher than that from the pollen after absorbing water,

although there were no or little changes in the other sugar contents. These results suggest that pectic

substance is synthesized as the main component of the wall newly formed between the intine and the

cytoplasmic membrane during pollen germination.
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