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Table 1. Presence or absence of phytoliths types in seven different parts of Onza sariva

Plant parts

Phytolith types Leaf blade

Leaf sheath

Glume

Lemma Palea Culm Root

Long cell
Silica body
Stomatal complex
Papillae
Prickle-hair
Micro-hair
Macro-hair
Tracheid
Mesophyll
Fiber

Fan shaped
Trapezoidal

L+ +++++

e I S R T

++ 41

|+ ++ +

+

L+ + 1 +++
b+ 4+ 1+ +

f
|

P+ L+ 1+ 44+ 1 ++
|

+, presence of phytolith; —, absence of phytolith.
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Table 2. Distribution and types of long cell phytoliths in Qryza sativa

Plani parts Source cell Location Wall type Size (um)
Leaf blade Ground Costal & Smooth L:40-80, W: 1t¥
Intercostal zone
Costal & Sinuate L.:40-30, W:10
Intercostal zone
Costal & Deeply sinuate 1.:40-80, wW:10
Intercostal zone
Intercostal zone Deeply sinuate L:40-80, wW:10
Short cell
Interstomatal Intercostal zonc Irregularly deep L :40-50, W :10-15
Sinuate
Leaf sheath Ground Costal zone Smooth L :more than 80, W:2-5
Sinuate L:80, W:5-7
Intercostal zone Sinuate L:50-100, W:7-12
Costal zone Deeply sinuate L:60, W:7-10
Glume Ground Scattered in lamina Deeply sinuate L:40-60, W:10-15
Deeply sinuate L:20-25, W:10-15
Short cell
Serrate L :20-25, W:10-15
Short cell
Spiny-pileate L :40-60, W :15-20
Interstomatal Intercostal zone Serrate L:10-15 W:15
Lemma Ground Scattered in lamina Smooth L:more than 50, W:10-20
Sinuate L:more than 50, W:10-20
Deeply sinuate L :more than 50, W:10-20
Irregular-sinuate L:more than 50, W:10-20
Single sinuate L :more than 50, W:10-20
Serrate L:15-40, W:20-30
Short cell
Irregualar L:more than 50, W:10-20
Palea Ground Scatlered in lamina Irregular deep L :40-60, W:5-6
Sinnate
Irregular L:20-30, W:5-10
Culm Ground Costal zone Smooth L :more than 120, W:5
Sinuate L :more than 120, W:5
Intercostal zone Sinuate L:more than 120, W:5-15
Deeply sinuate L :more than 120, W:5-15

L, length; W, width.

S12.0(Figs. 7-10), YxtHo 2 A7) Zo|7}t 40-80um, Eo
10pm H =0l 22ut ANXE F 7]FHAEANA FA g
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A Jegth ZEA A71Egde) FAEE Afold 224
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439 deje hgd(saddle shape)o] THFig. 2B).
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Fig. 1. Shapes of phytoliths formed from lay cells of Oryza
sativa L. Bar=30 um. A, smooth wall; B, sinuate wall; C,
deeply sinuate wall; D, interstomatal cell with irregularly,
deep, sinuate wall; E, relatively shorted cell with deeply
sinnate wall; F, relatively shorted cell with serrate wall;
G, interstomatal cell with serrate wall; H, spiny-pileate wall;
I, irregular wall; J, irregularly deep sinuate wall; K, one
side sinuate wall.

7198 fraAe FEAEd RAXE g4 23R dH=
HAE 7)1FAA A (stomatal complex phytolith)e] STk
o]g9 RAMETo= FHHFA 8109 428 FF4 2717}
loH(Figs. 34, 9), Fele ¥ F¥o|AUL(Figs.3A, 9, 10),
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Fig. 2. Shapes of silica bodies in Oryza sativa L. Bar=10 um.
A, dumbbell; B, saddle; C, cross; D, irregular saddle; E,
solitary.

| S |

Zo] 1317 um, % 12-15 ume) Yt Table 4). FRFRAE= &
Bl7} 228 0 2(Figs.2D, 8), Zo] 1520um, Z 13-15ymo]
AtHTable 4).

74 B715 ZAEY o5 (outer wall)e] L2E™ FeH=
A YrkFig 9). olBL Fad EH E=HE A4l
Qol §54 E7] FAaA|(papillae phytolith)z FE& 4 9l
itk o]EL A7l wet Aol 12um FE 428 7Y
E71, A7l 35um Ax $8 454 €7 2331 A9
8-10um A= HE F74 712 FEHAUKTable 5).
T3 1He] FAE e FHEZ wWGte o wel
e A% FFA B2 249 1Y 98 458 27

Table 3. Distribution and types of silica bodies in Oryza sativa

Plant parts Location Distribution pattern Shape Size (um)
Leaf blade Costal Rows of more than 5 Bilobate L:7-12, W:13-17, H: 4-¢*
zone Paired cork-silica cells Saddle L:7-12, W:13-17, H:4-6
Leaf sheath Costal Paired cork-silica cells Saddle L:5-10, H:510
zone Rarely rows 3 cells Saddle L:5-10, H:5-10
Rows of more than 5 Bilobate L:7-12, W:13-17, H:4-6
Cross L:7-12, W:13-17, H:4-6
Intercostal Paired cork-silica cells Saddle L:5-10, H:5-10
zone
Glume Scattered Paired cork-silica cells Saddle, L:5-10, H:5-10
in lamina Irrepular L:10-15, W:4-6, H:3-5
Saddle
Lemma Scattered Solitary Deeply sinuate wall L:10-20, W:7-10
in lamina Paired cork-silica cells Irregular L:5-10, W:3-5 H:5-10
Saddle
Palea Scattered Paired cork-silica cells Saddle L:510, W:3-5 H:5-10
in lamina
Culm Costal Paired cork-silica cells Saddle L:5-10, H:5-10
zZone Rows 3 cells Saddle L:5-10, H: 510
Intercostal Paired cork-silica cells Saddle L:5-10, H:5-10
zone
Root (origin?) Bilobate

L, length; W, width: H, height.
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Fig. 3. Surface view (A-C) and bottom view (D-F) of phyto-
liths formed from stomatal complexes of Onza sativa L.
Bar=15pm. A, low-dome shape; B, C, dome shapes; D,
triangular shape; E, trapezoid shape; F, dome shape with
serrate side wall.
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Table 4. Shapes of stomatal complex phytoliths in Oryza
sariva

Plant

parts View Shape Size (um)

Leaf Surface Low-domc L:13-17, W:12-15

blade  Bottom Triangular L:15-20, W:13-15

Leaf Surface Dome L:15-20, W:15-20

sheath Bottom Trapezoid L:15-20, W:15

Glume Surface Triangular L:15 W:15
Bottom Dome or L:20-25, W:15-20

Low-dome with
Serrate side wall
Dome
Low-dome

Lemma  Surface
Palea  Surface

9L, length; W, width.

A7 FAlO LEIE A(Figs. 54, 1003 tgg 28 §
4 57 1A 9¥se A(Figs.dB, 12) $0.2 FHo
=

E99 28 AX F F8E= 94RAY] glgen &
82 F4A(prickle hair phytolith)s HAJsAh. olg¢ =
£ Zo] 80-9 pm, = 1520 um, o] 30-40 um & % Z(Table
6) FHc ¥ 2o UTKFigs. 5A, B, 12). ¥]ZE =zig
Hge =gA AAeD v F4&A(micro-hair phytolith)E
At |22 BE /RATI} FAAR Hglor Tu
MES] B AR BRETe] FaAE HYth o A%
A71e 71RARe 28 ATo|irk(Fig SH). Hl2 44
ZIHAE BYE mu2deld g 4 §F4 B B
#5lo] Al AR 7198 AR FA4 3 (macro-hair phy-
tolith)7} =27 Fehg o 7157 BE €82 32 3 (Fig
53, 271 Ze] 100um o4, AA 1017 um A=o| Yk

EH3} 2H0A 719E FLAZE $8459 VIR A
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Table 5. Shapes of papillae phytoliths in Oryza sativa

IP;LE:_?; Shape Size (um)
Leaf Combination of small cuticlar Small; D:1-2¢
blade and large inflated papillae Medium; D:3-5

on the same cell, Large; D:8&-10
all rounded papillae
Combination of small cuticular
and medium papillae on the
same cell, all rounded
papillae
Leal Same of leaf blade papillae
shcath
Glume Oblique, medium papillae with
thickened distal end D:3-8
Palea  Slightly oblique, large papillae T :20-30
with thickened distal end
Culm  Combination of small cuticular Small; D:1-2
and medium papillae on the Medium; D:3-5

same cell, all rounded
papillae

‘D, diameter.

Fig. 4. Surface view of phytoliths fomed [rom papillae of
Oryza sativa L. Bar=30 um. A, rounded shape; combination
of large and small papillae; B, rounded shaped; combina-
tion of middle and small papillac; C, oblique shape: D,
slightly oblique shape.

old 7198 JhE# FaA(tracheid phytolith; Figs. 64, 30),
&2 A FYebo] FAste F&FH T4 (mesophyl-
lous phytolith; Figs.6B, 31), BE ARAE Fad(fiber
phytolith; Figs.6C, 28) o] FH 1442 Fddier, ¥
AfaAdzE FAAE 7199 £A¥ T4 (fan-shaped phy-
tolith; Figs. 10D, 1) 223 SHAZ 7199 2E@ids
T 4A(trapezoidal phytolith; Figs. 6, 25, 26) So] JeRdc}
(Table 7).

Gxo A

A7AAGY ZAZAA 7148 ZAE aAe Ao
o] I(Figs. IC, 15), 27)%= Zo] S0-100ym, £ 7-12pum
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Fig. 5. Shapes of phytoliths formed from prickle-, micro-
and macro-hair in Oryza sativa L. Bar=30 pm. A-G, prickle-
hairs; H, 1, micro-hairs; J, K, macro-hairs; A, large, surface
view; B, large, side view; C, hooked, surface view; D, hoo-
ked, side view; E, lengthy; F, angular, surface view; G,
angular, side view; H, the ratio of proximal cell to distal
cell is 1:2; L the ratio of proximal cell to distal cell is
1:3: I, swollen bases; K, swollen bases with scrrate
wall.

Table 6. Shapes of prickle-hair phytoliths in Oryza sa-
tiva

];;?_tr: Location Shape Size (um)
Leaf blade Costal zone Large L : 80-90,
W 15207,
H : 30407
Leaf sheat Inmlercostal zone Hooked L:50-60,
W :15-30,
H:20
Lemma Scattered in lamina  Lengthy L:80,
W:il10
Culm Intercostal zone Angular L - 40-60,
W :115-20,
H : 3040

L, length; W, width; H, height.
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Fig. 6. Shapes of phytoliths formed from hypodermal tis-
sues in Oryza sarva L. Bar=15um. A, tracheid phytolith;
B, mesophyll phytolith; C, fiber phylolith; D, fan shaped
phytolith; E, trapezoidal phytolith.

Ao ¢thTable 2). WA EH o] FA XA 7|98 FAE
TaAe ¥, 349 a1 Askde Fof Vebktom(Figs.
1A, B, C, 15), o|&9 Z7)= thd3te Hele ol §0um
olAk & 2:5um , FAEL Zo| 80um o)A, & 57um, 4
g e Zo] 60 pm, £ 7-10 um BT 0|t Table 2). F47}
AHE AEHY FAT g gFrov ZgA 9y 3
ARENG 2FoA FHA a7t AAE ¥ MNE &
Fx A=

Tl BYEIYY 7S Z23 ARG RS olFs
TEAEAA FRHE A st dg Ao HEde
gAZAN FAHE Feot Urf%&t} o] # 223 A¥%}
S o3 FRAZAN FA4HE Foue Gz 5
BYaA wjgsiaen, THERA 27)E o] 5-10um, T
510pm %o (Table 3) Felw A Eo|3UcKFig 2B).
DA XL s SAE o] 2L =EA 35 AT} st
dg o|Fc § vido] stA om(Fig. 15), o] £ €] 2
o)7} 5 NIEQG ol A4 FAAE g2y AHo FH02
W gabel o] mekg BAFOM, 35 AEEY] ASE 929
A% YA wdstgqot. FAAY 27)e Zo] T-12um,
Z 13-17um, 59| 46um HLo|ALH(Table 3), P& @
W (Fig 24)% 2% (Fig. 20)0] ekth #AHEH o

;g

Table 7. Types of phytolith formed from mesophyll and bundle tissue in Oryza safiva

Source tissue Vascular Palisade and Sclerenchymatous Bulliform and

Plant parts bundle sponge tissue fiber colourless cell
Leaf blade Tracheid Mesophyll Rod-shape Fan-shape
Trapezoid
Leaf sheath Not seen Not seen Rod-shape Trapezoid
Culm Tracheid Not seen Rod-shape Not seen
Root Not seen Not seen Rod-shape Not seen
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F23 G AL o|Fe FARAET Uehgon 7|9
el d3Ey g g49 A% 2t

713 AR dx9] FEo] YA w mgo A
98 ol Jeldth 734 FaHY FARE 4F
157} o)4te) 28 F54 E717F AL, FHAE 5o £3
e g8 /5% 707 9UTHFg 15) FAZY HHE
EH#REA EY(Fig 3B)LE Z7)E Zo] 1520 um, £ 1520
pm A=) 7(Table 4), sFAFEA = ¥ H 0 2(Figs. 3E,
15), A7) Zo] 1520um, % 15um Ao cHTable 4).

FFA B7) AN 2719 g QA AT 24t
(Table 5). =g v|2E BHEFHHY vebgrh FY=
TaAY HeT ZaFo|PLm(Figs.5C, D, 14), 715 &
Zde 9 #574 277 UIY 49l 2 ety
A28 §%4 2707 99k Z7)1E Do 5060 pm, £ 15-30
um, 0] 20ym AEo|YtHTable 6). W& FLAE HE
JNHAZE F2AZ SR FHAEE HXe FRET A
A2 =19 27)E 71BAEY 3u) Axo9ckFigs. 51, 13,
14, 15). v]Re] F2o 23 E= dF §54 717} 9lov,
A7)e Zo] 40-50pm, A7 3-5um A=o|%rh

EA5 2HdA 719" FAAZE FHAX 7199 BF
WAL 44| (Figs. 6E, 26)9F A5-AIE 744 (Figs. 7C, 29)
o] YebttTable 7).

ZHY LA

AT FEAE 2719 99 Fehrt rhekatgriTable 2).
dutdege oS 7MHLH(Fig 1C), 27le Zo] 40-
60 pm, £ 10-15um A=o|Ack 2y 2ol 2025 um, F 10-
15um A #Fe FAE FAAE epsithFigs. IE, 20).
O 5L ¥ 7|3y 7|Fo] YHE FH9 e Zol7t #&
AAZAAN FHE Ao Bk 2 Yo Ax¥e 7HAH
(Figs. 1H, 21) 271 Zo| 4060 um, = 1520um AEA 7
£, Zo] 10-15um, % 15um FzolW AL A&
71BTAE TaAFg 16)E et Tavt AXHE A%
Hol 7l thRE gAT &8 FAA 740 AEE 92
e FF5E AAE)

TF2Ae 223 A2 4 oFE FAATAN A
Her A71s 29| 5-10um, F 5-10 um A E=0] Y tHTable 3).
Hel = A (Fig 2B)# £713 3 o % TFig 2D). 71 %
Ego] RAET 7| DPE Y elstrhFig 20). 7]FFA
TAAY FAE Hele EUBLA A2 o] a(Figs. 3C,
19), 7)1 Z¢] 15um, & 15um F=)TtHTable 4). 33
AN g FUPe Yoy £F T weEYo|gL
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(Figs. 3F, 20), 271 Zo] 2025 um, Z 1520 um A Fo| %t}
(Table 4), $-54 27)2 717 AAFE 2 o] patshe
7o AFH ez JebdrtHFigs 19, 27). #F &7 Tk
A9 Fe= AAG(FigdC) o2 NE Zol7l & ZA X
PAEE, A7) 38um AE2 Deio] ¥ % FE FFA
Z7|850|01, 8 7h9] AAEA & AY #FA 2771 AdH
(Table 5; Fig.27). ARE Tgo] FHHE 7]%¢] L35
UERITHFig 19). 2R 7239 dele 7187} $EEo|x
(Fig. 51), A7) o] 100pum o4, A7 10-17 um HE o] ik

259 A

AAE fF2Ae He) Helrt defstArhTable 2). £F50
&3} 2AEE VR AR ARNM FHHE A
Zo|7} g5 A4 &(Fig. IF) 7M. 9, ol 27|
1540 um, & 20-30 um AE o]t Table 2). $H9] FHHo|
A AAEAN frald FaAET @P¥(Fg 1B), A3t
$H(Fig. 10), B3 H(Fig 11), €3 A3 1), &
Wb e (Fig 1K), 18] AE(Fig. 1A) 59 Tt o FehE
Ve $La(Figs. 18, 29), o1& Z7]& Zo| S0um o4, &
1020 um A =o]¢ci(Table 2). Tt A E AXH FAE
2 gigtou T2A FH4A w4 AFE 98 /A=
FFE AAEHA

HAE FAAEE FAIE Aol gAZY} gEoE &
Ashe FLANEE FaAZF Gebgor o5 A¥HT 7
A39E FHFAA I YUHEigs. 2, 29). TAAE ZEIF A
X A o]RE TAAXAN BHH B (Fig 18) o €4
A7) Zo] 1020pm, Z 3-5um, ¥°] 5-10um AEo|g1
(Table 3), Fel= E7F% 3 o] ATHFig. 2D).

JFe 3Ye) RAHT 7% =EA vggon, 71F
A3 FaAe FAL FHe FHoIUNF3C) +EEE
AAES Alo] Afolo] 9iX8id, H3R F4A e 7
Ho|9 (Fig 5E), 27)= Zo] 80um, Z 10um AZe|Ht}
(Table 6). ARE FGo] Fa51= 7|4 vhebyk o m(Fig 16),
o 2EXH dA4H A Fade 1% E3d gyE 7t
A3 % 2(Fig. 57), 271= Aol 100 pm o4, A% 10-17 pm
B0t

tHgel TaH
AL FAAE e 274 YoHdEFig 19 39

o FHE vEon, 27E Zo| 4060um. & S6um 3
Eo|9tKTable 2). =84 BHEFEH(Fig 1) Fex 9]
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Figs. 7-12. SEM photographs of leaf phytolith in Oryza safiva L. Figs. 7, 8. incompletely digested parts showing silica bodies
arrangements and wall patterns of long cell. Fig. 9. incompletely digested parts showing stomatal complex phytoliths. Figs. 10,
11. isolated phytoliths. Fig. 12. incompletely digested part showing location of prickle hair phytoliths. Bar=15pum. BP,
bulliform cell phytolith; IP, interstomatal cell phytolith; LP, long cell phytolith; MAH, marcrohair phytolith; MIH, microhair
phytolith; PHP, prickle hair phytolith; PP, papillae phytolith; SB, silica body; SPB, stomatal complex phytolith of abaxia)

side; SPD, stomatal complex phytolith of adaxial side.

S, o159 A7) o] 2030 um, Z 510pm AxolAT

(Table 2). 47} 49 AEH FAc g oy =
= e FFE 449U

TEAE 223 AR 4 olFE FAAZAN 4

92w, o5 2719 FeE 599 A% 24rhTable 3)

L
=

399 1% ZEA et er, 7133 FaH9
=8 (Fig 34)01 0tk 54 £7) 7t4A 9
= o]FE A 0% e (Figs. 4D, 17),
A7)% 20-30 um(Table 5) ALo0]9 L, Yrto] ¥EH tho]
Stk Ztnel7 |yl £ 2189 457} gglen o g2k
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4

St WAL A

Figs. 13-18. SEM photographs of phytoliths of Olyza sativa L. Flgs 13-15. 1ncompletely dlgcstcd part of leaf sheath showmg
microhair phytoliths, prickle hair phytoliths, storatal complex phytoliths and silica bodies. Figs. 16, 18. incompletely digested
part of lemma showing macrohair phytoliths and wall pattern of long cell phytoliths. Fig. 17. papillae phytoliths of palea.
Bar=15yum. MAH, macrohair phyltolith; MIH, microhair phytolith: PP, papillae phytolith.

B 7198 AR iAde 28R =7e Zo] 200um
o]4, F4 0um HFEeoYh

&7(9 A

AL qtade Adaddd 9% F4x4 g4
735 AY(Fig 247 deE 7H23 1910 vi(Figs. 1B, 23),

371; Zo] 120um o4, & 5um ALl ATHTable 2). &
£ G9 ZAZAN FHE Aol e Qe

7}21 }Jgiowqmg 1B, C), Z7]% Zol7} 120um o4,

5-15um A=othTable 2). Al ZHE FAAE Fa7}

289 HEY 1 T2 grovt 24 FHA a4t A

= 7Hle FRE 4494

FadE B4 :Ll@'oﬂ 223 HEst A& ofFE T
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Figs. 19-24. SEM photographs of phytoliths of Oryza sativa L. Figs.19-20. incompletely digested part of glume showing
macrohair phytoliths, papillae phytoliths and stomatal complex phytoliths. Fig. 21. isolated phytoliths from glume. Figs.22,
23. incompletely digested part of culm showing microhair phytoliths, papillae phytoliths and silica bodics. Fig. 24. isolated
silica bodies from root. Bar=15um. SB, silica body.

Zo) A HA EJ% A3} 35 HE7} shte] G o] Fof Hjdsie e 28 474 278 & A9 FF AR S8
A Eof A A E]«E ASo] vehton, WrtEH A gele 277} Vel thFig. 4B, 22). FERE FHIE Ao
G 27} gEo 2 EAdte d9AE 2 223 AEe BE Arold] AT, REE FaAY FHE AFoE o] Zn
o] FE FaA 1&01] 1 BAHE Ao YelTi(Fig 24). °l& 2712 $hekFigs. 5F, G, 22). 271& 2o 40-60 im, & 1520
o] 8H: okRe]9I(Fig 2B). I7)= Hx9 AT 2P um, £9] 3040pm 0| ITHTable 6). Bl FoAE =
(Table 3). 7E Y BAEE Alo] Alole] Q& vRAA FAHILH

F54 &7 Fadle Tk %22, @ Jhe AR F2 718 F8 fF 27170 AT
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Figs. 25-31.

*a L gl e

LM photogr

phs of mesophyllous phytoliths of Oryza safiva L. Bar=30 um. CP, colourless ccll phytolith; MP,

mesophyll cell phytolith: PP, papillae phytolith; SCP, short cell phytolith; SP. sclerenchymatous phytolith; TP, tracheary

element phytolith.

EIS} 2Ho)M 7198 FaAZE 7FeBY F24 (Figs. 6
A, 30)9F D F YT A E 774 (Figs. 6C, 28) So] Uehdt)
(Table 7).

T2 FaH

Felel Nt RA7 GERd e Bi(Fig 24), 4 7hE
& PR B Y(Figs. 24, 249 239 Ui §(Fig 6C)e]

A Sol AUNEL o[ g J1dMEE FUT & gigith

M3k

o

TAAE B Fa713 7 EHqA BAFE 74

78 ZAREL 7|4t AF71R) HolM PQEE
TEAZE ANE FAa¥ 2559 129 1277 284
A ATHMetcalfe, 1960; Kaufman et al., 1973; Soni and Pary,



64 Sung Soo Whang and Kyung-Sik Kim

1973). 2t B 2A 29 ZAX 74A NER 7 4 4
%, AAXA G5 FEFLA 15, 71384 14
3FF, AT 7] HaA 5ER AEE ﬂ“‘%ﬂ 455, 15'-
ﬁu‘/fﬂ 2%% 281 Z95t A4 7|98 g FL2A7
gelde] Wrh mf e G SR TRAE G A
Ao EQIFAT), B8] FAAE FaAY 2% 249 e
371d) wel RFFE TR HAh EF G ME 12%F
Tr4 TaA 7t 1“’75101 g HoA AdHE T2 3
g A9 EFSL AT weby HE AR A=
‘I"\: dA A FAATE AT SeElE 2 AEA7}
A FAAY ARE Aot § 9lS HoE AAHUG
AHEe BYZAE TASE AXE T A83d AEES
A 718H BErlse FR%e AZE2MMetcalfe,
1960; Esau, 1977), B9 FAE e derdoz 438
A48 e FeiE Vehlgld. ok 713 AR A4 2
o7} B o 2¥o] EFAN2YFS e &L
H]E@MJ Tark Ao} He FYTLAE FE FA
(antlchnal wall)e] Hejo] wia} FF774 FEo| HI
-4 AL e 2EH7F RaE ut ‘ilP_b}(Kaufman et al, 1973;
Soni and Pany, 1973) £ ZAAME 112 FHo| 7be
B9k 2 4 2ARGER BAAQ ZMIE TAAE
GUG $E Yoivk 719 ERAANAE JAE TaAE
4% 359z 5449 39E TRV e Aew
g YckTwiss e al, 1960; Brown, 1984; Kondo and Sase,
1986). that EQoA B FHojMe UehR] g A8
AAFE F2A7 FAHAD Do 42 SAdA 534
AEES 7MAE F4A7E #J8 v Y22 (Hodson and
Sangster, 1988) X &85 7}21“ BAE FAA7) FEG 4
29 A A A 24 FLEAYD 7ol I
2 AFAA FAE ﬂ“‘ﬂ]\: elongate class(Twiss et al,
1960; Kondo and Sase, 1986)2 #7350 BEH BH¢] 9
Aut, epidermal groundmass cellsMulholland, 1987) %=
plate phytolith(Brown, 1984) 5 = o] AHg-Hojgth. et
o]go] EHZH9) FAXAA V1go] Hrke AelE BT
A7t dA L AT ahebA o5 AL FAE F4A
(long cell phytolith)Z F43tx Feid S ue} AEshe
Aol Bge Ao AAHL 7IFHAEY B¢ R
ALY WFe & ezt 5ot FaA5 HolE 9
A 4o] "o}, webA o4 sl 7] FHAE F4H
(interstomatal cell phytolith)2 B3 & AHg-dhe Aeo| ehdd
Aoz 4493,
He) 7)1FAR faAe AFAA A vhh Gk B
2} A3 2719 B E AT 57 F-9elA Fele] HSeh

Jl
o ol

fit o
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2719 A% 713 YJE AcE gEA ¢loj(Esau, 1977)
2719 FHARYG FARZE E} B2 HTETe B
TFEAE FAA ge ol Uil ¢o = Bl &g
2L B9 Ao "Mﬂ‘ﬂﬂr. £ ZAM 8QE 7
FA AL FAEY Feeol we 3FFE FEO| 75t
[or B3 FHTAT oHBAA 01] HH A zol2 BYTh
Al 2 Ao RE 7|4 ‘ﬂEH-J ERikiE)
AHFEE TaHY FEYE ﬁ}%ﬁr NE J1FAAY ¥
HE Hr} A3 dgsiod 332 ez A=tk
B9 7133A RAEE E“’M"‘“M]" 1‘41—‘?—% £F3S vg
oot S gaL 48 dxe gdyy 1
231 £FL FUFY ‘ﬂ% 7}1 A= 5 I Aolg
1—}E’rLH°1 Qo2 glEi AEe) 7| FFA] B stHAEY
24& A Fo Ro2 Byt 39 BAL 8 g2
B FwAETe] s o}H¥Y TAAE AT
B17} glovi(Rovner, 1971; Mulholland, 1987) <]
E THAEY ZAEZ &4 A3 AR fAAE

7} B2 7)34A J&A(stomatal complex phytolith)Z
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T35 %L H]EQJr BAE EYH F42HE 43
S 77zt J9AE AL ST F 9l

o

3&07[’%

2yz39] LA 7de] HE FANZE 4579 f
Hu aA e ue 2 FR FAA7 ERIEAT 53] ¥
AR A8 EHAEE Zolg B FAdAE BE, d%
dre Zued, sddxe A4Y, 21 E7)dAMe 4
o] F2 1lely ,J:E]r. FER T4A 2 BAL conical phytolith
(Rovner, 1971), point-shape phytolith(Kondo and Sase, 1986),
trichome phytolith(Brown, 1984, Mulholland, 1987) 5] A}
51 glon §EE FaAe FHe FEE vt floh B
ZA AT o]ES FHEYA 7I9E o] FHstm L
A s Jert Jepgornz B fade 92 9
& (prickle hair phytolith)& FHe o5& FHH BEAq
ug PEFE Zol Ba% AR AZHGY #E AR
U2 FAA e 9L FaAg | £ Feo 2Ast club-
shape phytolith$} pipe-shape phytolith® AMH-31 $HKo-
ndo and Sase, 1986). 12ju} o[E EF 7| A¥7}t
Asta, 53 B 2AIA FEY 2% AnzplA 2u#e
A7 SHHUY, meka] FoB Mo FHAY FA}L ¢
39 3¢ A7) fE R/ TR 7FsE AeE R
weld o]Ex 2 VAT FAd wel AR 74 (ma-
cro-hair phytolith)?} )& T+4-F(micro-hair phytolith)Z 8
B33 WY olg 7ol FHF Aot ved Bde 2
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uet FejAeE AEsie Ao HIH Aoz Al
74 E71e ¥923 AAEY ¥d) FHHE 570
o #F4 B g A g Y a7E
FHE o g2 Ut 289 ARZ BRE H A4S
oltiMulholland, 1987). ©]8& FAX FAAe EFo=
5 2 JAY FAAE B 4 A A4
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o=l ey Age 719AEs 2 + galov
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Opal Phytolith Morphology in Rice

Whang, Sung Soo and Kyung-Sik Kim®
Department of Biology, Chonbuk National University, Chonju

ABSTRACT

The opal phytolith types in Oryza sativa L. were examined with light and scanning electron
microscope, and we suggested the standard terminoligies based on original cells of the phytoli-
ths in situ. The distinctive forms of opal phytoliths were observed in all plant parts such
as leaf blade, leaf sheath, culm, root, glume, lemma, and palea. The phytolith forms originated
from long cell, short cell, and dermal appendages were different from part to part. The opal
phytoliths derived from the long cells showed the most various form: twelve types were identi-
fied based on side wall shape. The results showed that the leaf blade did include almost
all types of opal phytolith observed in the other parts of rice.

Key words : phytolith, morphology, rice
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