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1 %% Cy, C, EYOER EHBAFHRICEHTINER

1 AXCEBTAH1 58 Cs, Co ¥ OSER bR
FEEMC X DB ST

AHERMEE - w2 - B f— - fil &
CURE: - B
RN 59 4F 4 F 30 B3R

Cs Wz o> T OB, T £ 04 - AR
SE OB, 8% 10 BEH AL OB
FRIBBHOER, TOLENTHALILILHD
ohH. Fil, TOXEEMEH N, G-, G- &
DEEIZOVTHEE S OPIEL B i, R
BT 5 20 HlomEEich ) TREED C
WP FELBR TN, 205 HLoBYEE 1 8
WP ED TS Z LIXHAKENC L ThHD.

1 = EtofEpTOTx, R 650 Jg, 9,000
ORI HErDBR TS, Z LT C-, G D
BECOWTLHE L O eI T 5.

—7 Ci HMIZ OV TOARER LE TOPFIT O
TRLT LIRS LT 2. 2w TOP%E
BT — O TR D Tn 51 25
LB T, AAREA + R, CHEirsIvC &
CHBEL, ToMBEMSMERLCTE Lk, A
TR BT AROATEFIE L T T D5 0o, %
7o, BOMEEBETHHIZ TEELELD.

oW O, Banz Dowston H23%%, 4
F BHESNC 351 5 I A BUE BE O HilH] 22 % R E 2
L, ¥RES, BAEA *RHESH 60 i A
W, BRIz s AR R T o7 Th
W E B e, KAREEOBEIIER Y N TiRIE—K
L, A A3EE, Fvs s8R, vos r R
Cafli, AXAFYHEHFhCIX G @EAEERD LV,
Lo AR, FEEEhoowTL, KifHs C ETH
B 0E, JBs DO VTR ET O Cs flin
BENRDL I ERR LT WA,

AR, BAEX CHifHe o, BIEEE THA
HEDKLVEDDH b, # 60 FizowT, CO: it
BOWE, YOEFONTVEOREZ & b, G-,
Co- BOREXRT -1, F LU THKEA FEHEMC
7% Co-, Co- MOHHHMWATHEX WL LI LT,

R 54 48 4 T BRI AT 167 AT T—
e
o B3 e R E A S E S T

MO EL S 13,14,17,18,21,22,23,32,33) 3= 21 X 3q -
WHA FRHES YL E LT, BERRETS G-, Ch-
BN L SEER L OBRITOWTEN L.

mHEEF &

1. e
HRHENT, Ko BEEO O/ I VEEL,
77 AAEy b (1/5,000a) WBHEBR L, —F
BHEDOLOXZOFEMMA L. F-EABOBR
Wbt o T, REARL LA L.

2. CO: #fERDRAE

CO: W AOREX, HE 25mm, £X 300mm
DOFF AR, KEIH LT REKCOTESY
ZEHAL, BRI U THSHERRAHR CO: HHiat
X DE L. TOoBE, BER 40~50klux, 4F
HOAIRIL 24°~27°C, FERIT 25°~30°C TH - .
BIEME, v/ r 7 yERo L0 2onTiee,
THB, A%, FvFrs, ARX2AHFY, FEORKHEEO
LD o7, 8, 9 Bt T-7.

3. EE#gofsR
FABOBE, FWH & > < b, NFHEEE
(x50~400) THEZE L. FEAL, #E KR
(BSC) rji> chloroplast o #5 4%, mestome sheath

\/__}/\( Mestome sheath

_ Nglfji]:tr>§£xj/
— — Af; ’/Cj’

Fig. 1. Schematic diagram of “Leaf Ana-
tomy”’.
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Teble 1. The Gramineae in Japan.

Subfam. Bambusoideae

2 ERt (H0%)

Subfam. Oryzoideae A xHE
Trib. Oryzeae A

Subfam. Arundinoideae 2 F 7 wE
Trib. Arundineae 2y 7y
Trib. Centotheceae SR 7
Trib. Phaenospermeae 2 % 3 v Ji

Subfam. Festucoideae vy Iy EE
Trib. Stipeae e ]
Trib. Brachyelytreae Bl ]
Trib. Meliceae 2 2 H Y
Trib. Festuceae V) U
Trib. Aveneae H 5 ALFE
Trib. Triticeae EIRAE S

Subfam. Eragrostoideae AR AHT YR
Trib. Eragrosteae AR AN YH
Trib. Chlorideae SR AR
Trib. Zoysieae DA

Subfam. Panicoideae & v g
Trib. Arundinelleae MR N
Trib. Isachneae F =2
Trib. Paniceae ¥

Trib. Andropogoneae
Trib. Maydeae

AT TS AAFHE
P ER U

No. of
genera spp.
4 5
4 7
1 2
1 1
2 2
1 1
4 10
11 67
19 66
6 23
10 26
2 3
1 4
1 1
2
13 40
18 35
2 2

DA, WOWHEHRBINE (Da) HER kRiR
(Db) Th2 (BE1[K). Da, Db izou i3, H&EE
Bw 2 7m A= 2 —THRATAEL, FDOFHERE
L7 WERRPELR, oz S ofET

-
fTo72.

4. HEPHEICEL DM FEEYREOHT

Cs. Cy WO NBUTH Iz T

W UToL&BEOL &

== N . w v+ FE (Puccinellia),

AN G ol
i) A xRSO SEE, FAE
U THRP DR Lhs - 7o,
i) MEPMIC 1 td G-, Cs-
LT shdornbiug,
ZToRBNOMOEIL TN TE—D Y
DELTRE-7. (L, ¢
B2, 2AF Y (Panicum
bisulcatum) DX Cs FE L L, fii1x

Cofal 7))

i) LIF ORI 7.

Cofli: M4, =hIA LT,
TAF, FAAF,

Cioflfi: v, vroxy, =
ray, bPUyERIY,
avi

v) ppHEEORE T OVT, v T
=48 (Cyrtococcum) 2 %811,
HRBED DR D DI 2.

v) ~nH Vg (Achnatherum),
dH =) HvE (Brylkinia), v =
N7 a7y E (Aulacolepis),

R G des

+ v ¥ @ (Helictotrichon), + 7 % # v & (Holcus),
DOBIZOVCTITRBETHLY, TXTY v 57
HIPHT A D fowd Co- S L2,

Table 2. CO, compensation point (A), present or absent of chloroplast in bundle sheath
cell (B), interveinal distance (Db), distance of interveinal sheath (Da) and present
or absent of mestome sheath (M).

Subfamily Tribe

Genus Species

Japanese name

ORYZOIDEAE
Oryzeae Zizania latifolia 2 E
Chikusichloa aquatica vy HY
ARUNDINOIDEAE
Centotheceae  Lophatherum gracile vl s
Arundineae Phragmites karka A xHa Y
Moliniopsis japonica =iy
Hakoneckloa macra T TN T
FESTUCOIDRAE
Stipeae Orthoraphium coreanum EmoNg NFHY
Meliceae Glyceria acutiflora AVA VT

Glyceria ischyroneura

Foavy s

ppm pm  pm
36 — 205 143 + N
— 186 147 4+ N
45 — 491 3% + N
— 226 138 4+ N
31 — 214 139 + N
35 — 203 151 + N
31 — 193 163 + N
— 202 152 4+ N
— 164 94 4+ N
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Festuceae

Triticeae

Agrosteae

RN S

Festuca myuros

Lolium multiflorum
Lolium perenne

Lolium sublatum

Briza minor

Poa compressa
Torreyochloa natans
Bromus japonicus
Agropyron tsukushiense
Agropyron ciliare
Alopecurus sequalis
Trisetum bifidum
Polypogon monspeliensis
Polypogon fugax
Milium effusum
Calamagrostis epigeios
Calamagrostis autumnalis
Agrostis nipponesis
Aira capilalis

ERAGROSTOIDEAE

Fragrosteae

PANICOIDEAE
Arundinelleae
Isachneae
Paniceae

Cleistogenes hackelii
Leptochloa chinensis
Sporobolus indicus
Muhlenbergia japonica
Muhlenbergia hakonensis

Arundinella hirta

Isachne grobosa
Pseudoraphts ukishiba
Sacciolepis indica

S. indica var. oryzetorum
Panicum bisulcatum
Paspalum dilatatum
Oplismenus undulatifolius

Andropogoneae Dimeria ornithopoda

Miscanthus oligostachyus
Eccoilopus cotulifer
Spodiopogon sibiricus
Pogonatherum crinitum
Microstegium japonicum
Pseudopogonatherum
quadrinerve
Sorghum halepense
Arthraxon hispidus
Bothriochloa parviflora
Andropogon brevifolius
Andropogon virginicus
Themeda japonica
Ischaemum aristatum
Ischaemum anthephoroides
Hemarthria sibirica
Hemarthria compressa
Phacelurus latifolius

fil @ 55 54 % (1985)

FTEFZIHY 48
RARILF 39
RV LF

Ry aF
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2 F TV FF

FRY NN a0y FF
ARA)F p b F
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THHED T
ARA) T o HY
h=v Y T

Nl Hmz Y

b=y

A4 7% X HEH

Y=77v 38
FIVIU=IHYATA

b X RA S

X Jp AR T

F a7V H YT A 14

TN Y 9,4
2RI A 9
IR IHA 5

RFAXARIHY

b &S 12
Al i Ak 45
7P 9
NARAY 20
A Y T 31
R AFYE 37
VITARRA ) L= 5
FF I A 46
ol b 12
AV Y AT FF 5
TT G AAF 3
FAT T T ARF

A R2FHY
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vy Ry

AN EB 2V 0,4
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v

AV v At
AHNAT
HE) Y

hE] N

T ) RS
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TAT

DN W 00N

o+
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+

ER A T S R

kS N S SR

162
240
141
218
259
151
182
179
257
193
234
273
202
198
325
189
201
208
146

114
125

193
170
66
187
236
226
95
346
56
88
84
63
64
63

81
138
93
86
66
43
75
114
94
66

65

96
150

96
127
208

95
146
116
192
128
166
205
141
145
829
122
213
158
106

50
35

32

114
120
24
153
139
169
37
252
23
26
34
18
17
32

28
33
47
40
29
16
23
36
43
18

30

e o SR HE S S S S A T

+ o+t

L+ + +

|+
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*+; denotes present or absent of chloroplast in BSC.
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BREEERE

1. BXEA XHEDCEITS C, C iEhosiE

& BOEEE O gL, CO: HitE Mo EEs LU BSC
D% 8D chloroplast OFE#ELTEL B O H 2
EVHE IR TVARY. Tiobhb, KEREED
B, CO: fHEAEIMEL, »> BSC RitSED
chloroplast 2 fEfEL, T 7z, HEMEEOKWHEIL
TORMOUEL S - T 5.

FoT, AWETIZZO 20D RICL D0,
Cs-, Co- OISR IT -T2,

i) CO: wHtHA

WELN 33 DO B, 1Mk, #vs 7k,
vy ZyilEphcE ¥ b S IT oW Tix, CO: @l
i 31~45ppm LE\ERRLA (BB2K). %
oA R A VERL FEHERC BT 2 ok, KiEls

BEE— A A G G BOLBIAT (B3 7

mEh, CEEHEIN LTI Da 23 56~138 ¢
(3F¥5 82 1), Db 23 16~36 1 (g 31y), Cs &L
HEINAETIE Da 28 141~491 (#5221 1), Db
2y 94~395 ¢t (39 1) Thote. ThBHOEE,
RESDHRER UL TS, miEERY AV CEA
BoBEY{Te 5 BE ik, BSC i chloroplast
DHERVELREILB G250, &5 LidBEe,

A R R, AEERWHEROWE X, G-, G-
ZHIBIT B EOMEE L BbhD.

HEEF O EART L HEE AR o 3 h
L, MEEHREY L L —BOEBL L Mg R,
mestome sheath FMEIh % (1K), C, #T
LK s RE FIE M D 25, NAD-Me, PEP-CK, NADP
-Me D3 204724 7 EENSH, Harrers-
LEY'® (. X % + mestome sheath & F#li- o7
24 7 L EEIBR DD L5 . mestome sheath

4

EuHZ R Licas, F el 5 b, 2 4% ¥ (Pani- DHDH LD, NAD-Me 4 L <3 PEP-CK #NE{4%
cum bisulcatum), F = (Isachne globosa), -~ Zh b, tud ol NADP-Me EM2 4. FL
4 % 2 Y (Sacciolepis indica), = * 1V 7% (S. in- 7, u@m@gg@gﬁm B THMN D I L s
dica var. oryzetorum), <5 i ¥y (Oplismenus LCw5b. A B 2 BETIE, AXA0VHE
undulatifolius) ® 5 fHiz> 7k, PIABNCEE Fhiz raihét@’if'\’f mestome sheath 23fE7E
A Ltc. RAF OV, TTTCRELIT X L, #edbhicg Eas G- X 3 X T mestome
prvBdo C L L(-?R%‘ Rt

A FoR A Y Y, F I DT Table 3. Number of C;-, and Cy-genera and species

3, RERER® 1 X - BSC ifnz chloro- of the grass family in Japan.

plast 23a\Z EAREIN TV D0,

Subfam. Tribe No. of genera No. of species

S5 COr MR L\ B . S - R S
.o Or. Oryzeae 3(1) 0 4(1) 0
SRER L. Ar. Arindz’neae 4 0 7 0
ii) Leaf anatomy Centotheceae 1 0 2 0
Leaf anatomy Z-2\Ci%, BSC i1 Phaenospermeae 1 0 1 0
o chloroplast OF#E, &K E PR Fe. Stipeae 2 0 2 0
(Da), e iasigEs (Db), WOt im Brachyelytreae 1 0 1 0
B Meliceae 4 0 10 0
mestome sheath OFMD 4 fiiZdWT Festuceae 11 0 67 0
P L. Aveneae 19 0 65(1) 0
BSC o> chloroplast oA 12D\ Triticeae 42 0 2003) 0
S Lt TR e Er. Erargosteae 0 10 0 26
o . - Chlorideae 0 2 0 3
h Ao BSC iz, #Ed chloroplast Zoysieae 0 1 0 4
SR IR FEHEHDO S B, CO: #f Pa. Arundinelleae 0 1 0 1
AT EMEZ R LD Isachneae 2 0 4 0
iz, BSC rfuz chloroplast 7%i%%x Paniceae 2 11 4 34(2)
. Andropogoneae 0 18 0 33(2)
nish-te. Maydeae 0 W o 1(D)
%E%KF@EEE&, M eI M oo R fE Total 18 543) 441 187()  101(5)

, HEREEORELMEO DL & _
W . X ; Or, Oryzoideae; Ar, Arundinoideae; Fe, Festucoideae;
s TCRRHEDOWREICHL. £ L Er, Eragrostoideae; Pa, Panicoideae.
T, AW TLHEEORIE LT - ( ), Cultivated plant.
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4 2 51 & (1985)

sheath 23fife Lichs o 7278, Co- FEICIXTEAEL 2.
Mestome sheath o #2525\ C, ~e7 77~
(Paspalum notatum) TIIBE O &5 3 DOHEEFKEKIZ,
mestome sheath D74, », KO &L D {4, D,
WRCHLEDD 3 DD aA TR BB FiC
Kranz iz ¥ SEAgfrRshi. rao s
(Arundinella hirta) (., T CZiH 52 O &IZ
H5H L5, CO: figindg <, BSC iz chloro-
plast MEAEL, BISAc Co HOEHERTH,

WA, MR ARIEERG, G Elaians
X 5 ik & el A =Rk, ERMRaciE
WML R CE oM BIEL T\ B 729 T,
Arundinella JE\ZHBM12 2 & 1 5 7Y, CROOKSTON
LY LD LEHORMYIA OBEIC LD, O
LU RIS R S S i 2 e 2 2005
T . Reeer L2903, ZOFEAMBESOIGT L
MEE R HEE L 22 & 20, BRRERIC AT 2y
IHEE R R OMBB AU TH Lz R B L T o

P
J—>

Table 4.

Local distribution of each subfamily and

percent Cz-and C,-species of the grass family in

5. Zofif BSC oA EH
7 2 KA R M AR T

Japan. HiEY G X ik srac/hx
3 - P —— —— <t b, G iifpic O L7 %,
ocation r. Ar. Fe. Er. Pa. C; C, Total 9,C; %C, $7, % CTFHIT Co 16 L AT
A. Hokkaido 3 38 828 98 32 130 754 246 . ..o,u ooy yurrs
B. Yamagata 5 4 76 14 38 90 47 137 65.7 34.3 _ e
C. Tochigi 4 4 89 21 46 103 6l 164 62.8 37.2 P LOW, HHLTOWKIZLE
D. Chiba 3 7 54 20 46 70 60 130 53.8 46.2 Aok oz, BEAMBRORSLE
E. Gihu 2 7 52 13 39 66 47 113 58.4 41.3  [yTH o, MO (5, £ F
F. Shiga 2 7 64 17 43 79 54 133 59.4 40.6 . N,
7, ) TR 2 7 Cs i L
G. Osaka 3 6 53 19 49 68 62 130 52.3 47.7 e %%f+> -
H. Yamaguchi 3 8 64 20 51 81 65 146 55.5 44,5 (RELPEZLTCL.
I. Fukuoka 4 8 69 23 57 88 73 161 54.7 45.3 ili) Cs-, Co- HD/3H
K. Nagasaki 3 6 41 21 52 56 67 123 45.5 54.5 TTICHE IR TV ARV,
J. Kumamoto 5 6 49 21 53 65 69 134 48.5 515 oo o .
/ DR ~7 /»/\/_'C 5 T 7
L. Kagoshima 3 7 47 20 64 64 77 141 45.4 54.6 fﬁ”ﬁfédn‘%$¢“
M. Amami 1 6 28 23 69 43 84 127 33.9 e6.1 & HAEDMT LA 2fHEY o
N. Okinawa 2 7 14 25 84 32 100 132 24.2 75.8 G-, G- HOMELHL 201275
O. Ishigaki 2 5 2 17 66 16 76 92 17.4 82.6 CEMTEL. LR LN

Or, Oryzoideae; Ar, Arundinoideae; Fe, Festucoideae;
Er, Eragrostoideae; Pa, Panicoideae

Table 5.

Correlation coefficients between percent C,
in the grass family and climatic variables in Japan.

Air

temp.
temp.
temp.
temp.
temp.
temp.
temp.

Warmth index (°C - month)
Coldness index(°C - month)
Plant growth period (>5°C, days)
Plant growth period (>10°C, days)

(annual mean, °C)
(Jan. mean, °C)
(Aug. mean, °C)
(Jan. min, °C)
(Aug. min, °C)
(Jan. max, °C)
(Aug. max, °C)

Correlation with % C,

Lo, FEEERE, RENIC—
BETLRESINLOBbIUE, il
DERTXTR—D L O & U THMT
7o ohik, 1 ARMEE o s
T, LSBT BN E D
Thie <, HRINCATYL, F VR,

Precipitation (annual, mm - yr=t)
Sunshine duration (annual, :hr)

Mean solar radiation (annual, ly - day™!)
Latitude (N)

0. 978%* At
0. 976%* Alloteropsis J&D 2 J& L »- e i
0. 765%* TOIW N THL. LA,
0, 957** 5 2 (Isachne) oz C, #&
%giﬁ (I dispar) 7' 1fERHESH, +
0.. 481Ns T4y (Isachneae) HiiiL ~<u
0. 978** OB &5 RFGEETIE Ll ud
0.635* feblels., ZH5UVH EHRT, F U
aka o= i (Paniceae), F =+
g 2?::: W3 (Isachneae) @ 2 HiZ-DT

—0. 20958 ., ERIHENARENSLETH S

—0. 157N8 9

—0. 984 H3947, HAEA T FHEMIC S

**  Significant(1%);

*  Significant(5%/); NS, non Sig.

35 Ci-, Co- OB S JUER
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e iR Lic. RS0 Tak

" \tJ%7 D&, A4 xHE, xvF o HE
mﬂwnfb v ERNE Cs BOIA

246 G, AR 2AHTEEHL C ED

— > o ARuEATND, F CEEHTOW

Tk, K#Bo» C BTH DA,
FTHFHFOFOF I HE (3
), ervyyg (14, Frx
oz 2y ryE (1 ),
FFEIFVE (2 ), BIUx
Vg (1f8) 12 Cs @ARALT
Wh. FEETD C fFEzzHF
ERFeoT, 2OETIE C o
BELTURENTVA. TDL5
TLTARDE, BAEA >BHEY
98 B 288 fED 5 b, Co- T 44
- J& 101 f&T, El& L L TBET
| e S 14.9%, T 35.1 %HED S
i ot R s,
| . Okinawa 2. BXRECHITZM2H#H Co,

s ™ C.- EWORBHA T
| B3R LI RERE O E
ST A | wh i, BAAH 13 RO
l 1 26 ' Wt BEC LT, 1 FBHEHD
Fig. 2. Geographical distribution of percent C; of the %ﬁﬂﬁ Wz Co-, Co- EH
grass family in Japan. PEH L (B4 E). oxER

Fukuoka
453 —~ —

Nagasaki ¢, ; 30

54.5 % ﬁ\/\/
]\um amoto

017

Kagoshima

100
annual

L el e F A 1 A S A R b S

-~

perennial

(=23
o
T

Ratio (%)

annual
“ Mo
P e - i\\
=1 S~a \
...... s ~

~. M~perennial P«

>
o
T
-
———

20 |- S T : "~ _.annual 8

i perennial -\‘tij::::\

g | =T

1 % o 4
40 35 30 25
Latitude (N)

Fig. 3. Distribution patterns in relative frequency of each subfamily of
grass along latitude in Japan.’
*Aeeen O, denote abreviation of the district name, As to full name
of them, refer to Table 4.
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BRIALE S & BRHY L), iR
WL, BEW LT 26 BERAVER, Thi bk
B, ERELLTHELTRLL. F4ECKTS
Ci BOEGHHRDO LR LI-OME 2 RITh5.
R XD e, LBECET D 24.6% »HAER
BF5H 82.6% T, BRECKHTORT C D
LELHEINL TR EBEARLRS. Fi, Co E 40
~502 DR, KPERIBIC ML, WE, KR
DPEET 40~457%, @R, KR, FTERLIEE
TEHMBMTIY 45~50% LB X5 fERbL RS TH
na.

5 LIHUBRHI A, Wasis b REER LR L
TWADH, MEOHBBEGRYFANIDONESHETH
5. Rersl, REERL—BCECHEBELRT
2%, RTHEPHRIR L3R SRV A (0.978%%) 23R
ThTws. BRKECOWTL, EEXZIPD2, +
B EEWEZ VL. X5 BSE, AR
COVTIL, 3 LA CHEBRA DRI, (B R
BRI BAR L VS MRS T 54 25
BT, TD G, C BHEOMEBHHMCKE
EREZHBIEELTWA I EERLTWS. Co Hl
1T, BEREBBCETEL KL L uwbhTwba, H

150

100

No. of Species

Festucoideae

Arundinoideae

! /
} Orizqideae /

FHERERPC A TLRAKENEL, WHhPLER
KBEISHEL T iey. 2BEM E b— R RENS
X, BHOMLZHEFTS L5 HRTHEO BTV
DEEZOND. BENEL LD EHK EI1XE D

1
100 \‘ B (E,\"\‘\(l H 1‘ N‘l N O
! | :[ 1 ; o
i
80} ! |t
60 ad
2 RN .
3 I TR I R
~ Ll ;“ ‘; l } 3
i ‘ ‘[L : }l r! | perennial ‘1\
2p l il ‘ . \
] | "ﬁ : ! 1‘ ‘ | \‘
BEREN
oLt g )
40 35 30 25
Latitude (N)
~== Festucoideae — Panicoideae

Fig. 4. Variation in frequencies of annual
and perennial species in the subfamily
Festucoideae and Panicoideae.

perennial

perennial

| T N——
1310 — —
40 35 30 25

Latitude ‘N)

Fig. 5. Changes in relative frequencies of each subfamily along latitude, for each sub-
family the proportion of annual species is shown by shading.
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L, BHCRESETLTLL. Tk L HEAR
T, Cs, Co BOMBRNME, XPKHSEHERLEOD
BfR%, AMED LI LHECL > TRDH T LN
BThHH5. FEELPRALFEE2AVTAYY ) S
+Ft Co. Co Mo BT HHBHAMCOVWTEBREL,
FhoopcKEN EM BB L TWs T RIEL
TWBA, e KABERTOVTULED X 5 7Btk
ZASTE LT, LasLz o, BE LT
SttvoirmEtEs G FoBbicBT 5METH
h. BEEoEACONKIRIZFS. 100m o LT
0.53°C, Fr-fEEOd#EICLH 1EC>&0.7°C 2%

YuobhTws (B oiid - BEERER) . AmSUL,
DAL ERCART, MR Flora oii#ic
HLDThD. Lt T, MEL C LORAFKT
T, EECKSETOEED(FEIRLND V. 2D
BILKREICHERT D,

Treeri 53011, dbxic s 54 2F G, Co EDOH
iz P L, AFEM (LT 7 A) OEELERY C
BONHEEG LB CAEEEZ L P E2REL TV,
chziy, Co EORERYERERZ L, G
B35 C BONHEFIRL TWB72DTHD EOH
% F LT\ A, Eaverineer B21%, G YA
123 % quantum yield (% 28°C LUFCix Cs #%
CEIH, THUTFTTREL LWL L
2 512 Eneringer® 1%, duKiTBT 51 28 G-,
Ci- BOERMAM BT A RIETE,LDL, ThHD
EFEME L, WFRAY AT quantum yield A [REER
LTS RN T S R T R 2R
Cs, Co HOMBHIHMTIYE 7 2 2 —DHE D
BAAXEELTWAINERD LI LITED TIRE
ThAH. AKCETLEY G, C BoAMicREE
7 BE L TWD o ETEREILIAY, X ) Sk
A HEDOEEY EUHRAOHME T, KRR
KE, FCXAHEREOEGIRERSEMRL T
HroiwELbRD., ZOHEIOWTILER THEE
Lz,

BAIC 3 54 B IR O HAAEHE O R A T,
EREEBRTEOEENEL DD L, TDORND
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Studies on the Ecology and Geographical Distribution of C,

and C, Grasses

I. Taxonomic and geographical distribution
of C, and C, grasses in Japan with special reference to

climatic conditions

Tomoshiro Takepa, Takahiro TanikaAwa*, Waichi Acata and Susumu HakovaMma.

(Faculty of Agriculture, Kyushu University, Fukuoka 812.
* Present address ; Miyako Agricultural Extension of Fukuoka Pref.)

Summary

Excluding species of the subfamily Bambusoideae which are all C; species, identification
of C; and C, species of the grass family in Japan was carried out, then geographical
distribution of C; and C, species in Japan with special reference to climatic conditions was
investigated.

Obtained results are as follows :

1) Since the CO, compensation point is closely related to the “Leaf Anatomy” and
no exceptional relationships were observed in this study. Tested species were accepted as C,
or C,, depending on the tested results, regardless of whether the distinction was made on
the basis of CO, compensation point, “Leaf Anatomy’. We also classified untested species
as C; or C,, where possible, on the basis of their taxonomic affinities.

2) The species belonging to the subfamily Oryzoideae, Arundinoideae, Festucoideae are all
C; species, and to the Eragrostoideae are all C, species. Most of the species belonging to the
subfamily Panicoideae are C, species, but it is noted that the exceptional C, species are also
contained in the genus Isachne and Coelachne of the tribe Isachneae, the genus Panicum,
Sacciolepis and Opismenus of the tribe Paniceae.

3) High correlations exists between geographical distribution of percent C, expres-
sed as percentage of C, species in the total grass flora and climatic conditions, especially
yearly mean temperature conditions.

4) Increase in percent C, of the grass family with latitudinal descend in Japan
depends chiefly on increase in species of the subfamily Panicoideae and decrease in species
of the subfamily Festucoideae. On the other hand, no remarkable changes in species of the
subfamily Oryzoideae, Arundinoideae and Eragrostoideae were found.

5) In the subfamily Festucoideae, it was found that perennial species increased and
annual species decreased with latitudinal ascend, at the same time, in the subfamily
Panicoideae, perennial species decreased and annual species increased with latitudinal
ascend. It is most likely that the life-form of plant is related to the ecological distribution
of the grass family.
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