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Morphological Characteristics of Growth of Rice and

Barnyardgrass under Various Cropping Patterns

IlI. Difference in Stem Surface and Ultrastructures
Chon, S.U., J.O. Guh, and Y.M. Lee*

ABSTRACT

Scanning electron micrography and Transmission electron micrography studies were performed on
the surfaces of stem (coleoptiles) of rice and barnyardgrass under various cropping patterns at 5 days
after seeding or transplanting. Stem surfaces of rice under dry condition possessed rodlet-like
epicuticular waxes, trichomes, stomata and cork cell layer in both broadcast and drilled rice while
barnyardgrass had only thread-like epicuticular waxes, but trichomes, stomata and cork cell layers
were not found. However, rice under water condition has no rodlet-like waxes, stomata and cork
cells, and barnyardgrass was similar to that under dry condition, On the other hand, those on stems
of 8-day and 25-day transplanted rice were well arranged and developed compared with those of
direct seeded rice. Electron micrography showed significant difference in thickness of outer epider-
mal cell walls of rice and barnyardgrass under dry, water and transplanting condition. Thickness of
outer epidermal cell was greater in transplanted rice, dry direct seeded rice, water-direct seeded rice
and barnyardgrass in descending order.
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Fixation 1 2.5% Formaldehyde for 90 min. (4°C)

Rinsing with Distilled H,O, 3 times,

Fixation II 2.0% Osmic acid for 90 min(4°C)

Rining with Distilled H,O, 2 times.

Dehydration 30-50-70-90-100 1 -10011% for 1 hr

Air dry

Gold coating

Examination

Fig. 1. Preparation for SEM Study®®.
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Washing
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Post-fixation

Washing

Dehydration

Infiltration

Polymerization

I

Sectioning

Double staining

Rinsing
T citrate (2 min)

Rinsing again ]

[
Dry

Examination

Photographing

Fig. 2. Preparation for TEM Study®'?.

> Twice in deionized H,O

1 X26,000 at 80 KV

AAF Air dry A7l Gold coating¥ 2k
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> For 6 hr. in Karnovsky's fixative (glutaraldehyde/Qs0O,)
: Twice with 0.05 M carcodylate buffer(pH 7.2) for 15 min.

. For at least 2 hr in 1% OsO, in 0.05 M carcodylate buffer,

: For overnight in 0.05% w/v Uranyl acetate(0 to 4°C)

> In a graded ethanol serious(30-50-70-80-95-1001 -
10011-100I1, for 20 min. and then two changes

I (15 min. each) of propylene axide

. Supurr’s embedding medium

:In 70°C oven for 8 hrs

* Cut 60 to 70 nm using an ultramicrotome and a diamond
] knife, then placed on a 300 mesh copper grid

. Adaptation Mollenhauer method

: The grid in deionized H,O, placing it on a drop of 2%
Uranyl acetate(2 min)

: In deionized H,O then placing it under a drop of lead
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Table 1. Difference in morphological characters of
stem surface between rice and barnyard-
grass 3 days after seeding.

Morphological traits Rice Barnyardgrass
Wax prensence presence
Wax shape rodlets threads
Stomata presence absence
Trichome prensence absence
Silica cell prensence absence
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Table 2. Difference in thickness of the outer epidermal cell walls of rice and barnyardgrass 3 days after

seeding.
Cropping patterns Wax Cuticle Cell wall Total
(nm)

Dry condition :

Broadcast rice on soil 1.3 1.3° 0.98> 3. 580
Drilled rice in soil 1.58 2.00 0.8ee 4.30
Barnyardgrass in soil 0.6° 1.4° 0.5° 2.5¢
Water condition :

Broadcast rice on sotl 0.2v 2.48 0.5° 3.1
Drilled rice in soil 0.3° 2.3 1.12 3. 70
Barnyardgrass in soil 0.2° 0.8¢ 0.6° 1.6¢
Transplanting condition :

8-day-old seedling 1.5% 218 1.2 4,90

* Means within a column followed by a common letter are not significantly different at the 0.05 level

according to Duncan’s multiple range test.
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