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Morphological Characteristics of Growth of Rice and

Barnyardgrass under Various Cropping Patterns

II. Difference in Anatomical Characteristics.
Chon, S.U., J.0. Guh*, and S.J. Park**

ABSTRACT

At 5 DAS/T, leaf primordia of rice stems that were grown under dry condition in transverse
sections were strongly stained while those under water condition had many aerenchyma cells well
developed. On the other hand, leaf primordia and large air spaces in stem of transplanted rice were
well developed. Rice in leaf anatomy had small and fine epidermal cells, chlorophyllous meso-
phylls, and bulliform cells but had no chlorophyllous vascular bundle sheath cells, while barnyard-
grass leaf had large, rough and irregularly arranged epidermal cells, chlorophyllous vascular bundle
sheath cells, and non-bulliform cells but had no chlorophyllous mesophylls. Epidermal cells of
transplanted rice, however, were well developed, differentiated and sclerified. Cross sections of rice
root under dry condition showed cell contents, regularly arranged cells, non-intercellular spaces and
non-aerenchyma while under water condition had well-developed intercellular spaces, aerenchyma
cells, small and densely arranged epidermis, sclerified exodermis and sclerenchyma cells. But root
anatomy of transplanted rice consisted of finely, regularly arranged epidermis, well-developed
intercellular spaces and nucleous cells.

Key words : cropping pattern, rice, barnyardgrass, anatomical characteristics
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Plate 1. Longitudinal sections showing meristem (shoot apex) of rice(A,B) and barnyardgrass(C, D)
under dry (A, C) and water (B, D) condition at 5 DAS. AP : shoot apex, LP : leaf primordium,
BM ! bud meristem and FL : first leaf. The bar represents 100xm
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Plate 2. Cross sections through stems of rice and barnyardgrass grown under different cropping patterns at
3 DAS/T. Broadcast rice on soil(A), drilled rice in soil(B) and barnyardgrass (C) in soil under
dry seeded condition, broadcast(E), drilled(F) rice and barnyardgrass(D) under water seeded
condition, and 8-day(G) and 25-day(H) seedling under transplanting condition. LP : leaf
primordium, AS : Air spaces. The bar represents 100xm
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Plate 3. Close-up of the cross sections on stems of rice grown under various cropping patterns at 3 DAS/
T. (In dry condition(A), plant meristem cells were filled with cell contents, but in water condition
) empty (arrow)) . LP : leaf primordium. The bar represents Sum.
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Table 1. Anatomical characteristics comparing the difference of rices and banyardgrass grown under various
cropping patterns 5 days after seeding or transplanting.

Anatomical traits Rice Barnyardgrass
Thickness thick thin

Epidermal cell small, compact large, irregular
Mesophyll cell compact irregular

chlorophyll presence
chlorophyll absence
non-Kranz type

Vascular bundle
sheath cell

Bulliform cell

Assimilation tissue

presence

small, fine, compact

chlorophyll absence
chlorophyll presence
Kranz type

absence

large, rough, irregular
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Plate 6. Close-up of the cross sections showing the ditference of anatomical characteristics between rice (A,
B) and barnyardgrass leaf(C, D) grown under different cropping patterns (dry condition(A, C)
and water condition (B, D)) at S DAS/T. EP : epidermal cells, MC : mesophyll cell, VBS:
vascular bundle sheath cell, BF : butliform cell. The bar represents 5um.
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Table 2. Anatomical characters in leaf blade of rice and barnyardgrass under various cropping patterns 10

days after seeding or transplanting.

Number of Epidermal Total
Cropping pattern vascular Mesophyll 1l hick
pping pa ascu thickness ce thickness
bundles* thickness leaf blade
............... (m) ceeeeeneieens
Dry condition :
Broadcast rice on soil 8.4 c** 2.1 be 1.7 abe 3.8 be
Drilled rice in soil 8.4c¢ 30a 1.2 abe 4.2 ab
Barnyardgrass in soil 11.2 b 1.6 c 2.0a 36¢c
Water condition :
Broadcast rice on soil 56¢ 2.9 ab 1.7 ab 4,7 a
Drilled rice in soil 56e 2.9 ab 1.9a 48 a
Barnyardgrass in soil 14.0 a 2.0 be 1.7 ab 3.8 be
Transplanting condition :
8-day-old seedling 8.4c 1.7¢ 09c 2,74
25-day-old seedling 7.0d 2.8 ab 1.0 be 3.8 be
Barnyardgrass in soil 14.0 a 2.0 be 1.7 ab 3.8 be

* Number of vascular bundles per 100um of leaf width.
** 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.

Table 3. Anatomical difference in root of rice and barnyardgrass under various cropping patterns S days

after seeding or transplanting.

Anatomical Dry condition Water condition Transplanting

characteristics Rice Barnyardgrass Rice Barnyardgrass Rice
Cortical layer compact rough rough rough compact
Intercellular space absence presence presence presence presence
Contents in pith presence presence presence presence presence
Cell shape compact rough rough rough compact
Cell size small large large large small
Cell arrangement regular irregular irregular irregular regular
Exodermis cell presence absence presence absence presence
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Plate 7. Cross sections of rice (A and C) and barnyardgrass (B and D) roots grown under dry condition 5
days after seeding (3mm of root tip) . EP ; Epidermal cell, CO ; Cortical cell. Bars represent I zm.

- 139 -




B BT ERAES MiRs e URY & de G
Zl 8-A,B) W HREMel e IR e) 2
JEIERZQ) #iESe] W MRMBE ¥ @A)
Heslo] sle Ao) kel er Kikiine of
F 3 WEsA BFIsIA ofl Bl SEE

o] ¥4l sl Aol KEmvel At (XHA 8-E,
F). 8 BEass doAe fmitiiess
#rEst sk ESIEglen HifiME 2
BEs o] A (AL 9) . o=l 7t MRRIEY (L
£ WKl A BERERE ] 718 kGl

Plate 8. Transverse sections showing roots of rice(A, B, E, F) and barnyardgrass(C, D) grown under
different cropping patterns, broadcast rice in soil(A), drill seeded rice in soil (B) and barnyard-
grass in soil (C) under dry direct condition, broadcast rice in soil (E), drill seeded rice in soil (F)
and barnyardgrass in soil (D) under water direct condition. EP ! Epidermal cell, CX : Cortex,
AC ! Aerenchyma cell, EX : Exodermis cell. All magnification are 100x
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Plate 9. Transverse sections showing root of 25-day seeding in transplanted condition 5 days after trans-
planting. A : root Imm behind the tip of root cap, B : root Smm behind the tip of root cap, C :
Close-up of plate 9-A. IS : Intercellular space, EX : Exodermis cell, EP : Epidermal cell, CX :

Cortex. Bars represent 3ym.
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