‘HYE#C (Japan. Jour. Crop Sci.) 54(4) : 365-372 (1985)

4 2% C, C, HEHOERLHBHSHICAAT SHE
B3 A v FHAMC TS 1 2F Cs, Co ity D HBR 55 AT DT

Fvi £ B S 1°
(LMK BT
HAFI60 41 f] 31 g T

EEDIZ, ChET, BARKT S 2Bl G,
‘Cy OMBPINMETREL, C R (&EECHTZ
‘Cy FoHEIE) BEECI-TELTAE, FLT
FRIFE LU CERFBSRC I - THEIR TS T
&2, AARDHEII T OMOREER LIXEEME
MW ERERALMZLED. ¥, Py ViR
g & » TEENOEH MOV THEL, HEDE
Wil G il C fosfie kBB RIT T
EEHILMIZLEY. Lal, CoBSCLEEDOR
VISR RBEORVCICEESh D, RBRTHE
EF B v VEAREL, BERTELCOREDNET
PIRD T H BB S A TSI TS 5 5, iR
DT ¥ o LA IR LA R 3BT & LGk
BEhase®, L TER, Frachhs Bo/tEs

North West

HoENFRINDLZ LD THENS. 138 G,
C. AR EBBHFMEYMETL52TA v F
EETHERREL TR A T EDXREINRD.
AV ERSEIKRLEL S, FREB7 T
BL, BEIRAH7C7RELTVWLS. ARTIL, 1V
FaRBGOLRTHABEEDLLDZ &L L, HEMNT
BB E AL AT A X VREALTEYED,
Fr@t el v v Ebdtily e PEPLETHF
AE .y M ELRAYRASGIC L. Ltk
CHREMBNL, Wtk 6° o B K ERIRY b,
Jeis 37° oo B S LTI RN ¥ T, HPERI
T ooV A Y I SF Y L R EURERER
oM 5, Pz Indian-desert ¥ Sind #ijjiz
LGB G EOMB E THEEI N TV
TEKPEE LRI ED A v Vi
DELTIh bR EBELEEL
T, KREREHECOBEINDZ L
3 7o < Wike L Fooo & ¢, Cs
8 Co MR Mile DOV ER
EEEDO BT X B F DO RER
B Lo OBBRYIET S

e -

North East India

East India
Central India

Fig. 1.
Indian-subcontinent.

< WA 55 454 1 3 B ALEIEA 169 [ald s
T r iR

Subdivisions of investigated areas in

Lix. G Wiy o /b RE A
DAL 52 THRDTERFENC
LEEZDRS.
MHEHFFE

1 v FEERPEL, Lok,
REOZBETCH I ND. RCE
BOMEEA, B - W ALE
TALH, BEBEORTRTA»VE
Fae U7y i Bl oBE
B b7 7 RO R B
L. Wz AR Eh S, B v
FTit, 73 e vEflick-TE

NII-Electronic Library Service



366 HAFEYESILF H54%E (1985)

Regionai distributions of each subfamily and tribe of the Gramineae,

and the percent of C, grasses in Indian-subcontinent.

Table 1.
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(Pakistan)
Sind 0 1 2 7
Balchistan 0 0 6 75
Punjab 2 1 7 48

N.W.F. Province 0 1 7 148

Kashmir 3 1 8 167
Pakistan total 4 3 11 233
(India, Ceylon & Burma)
Indian desert 0 0 0 0
West India 0 0 0 0
South India 3 3 8 8
Ceylon 12 3 8 2
Central India 0 0 0 2
N. W. India 3 1 4 202
North India 0 0 3 172
Himal India 2 2 6 162
East India 6 3 2 2
Burma 35 7 6 9

India, Ceylon &
Burma total 52 10 19 338

** Compensated percent of C4 grasses.
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* No. of spp without spp belonging to the subfamily Festucoideae.
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38 29 21 1 170 (94)**
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54 48 30 2 190 (94 **
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40 48 2 2 272 (9
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30 43 26 2 277 (90)**
71 65 46 3 436
53 16 18 0 87 100
53 34 32 1 120 100
79 147 58 39 345 94
43 68 54 21 209 88
29 47 11 2 91 98
- 326 36
37 47 30 2 (Joiyr  (94yrr
. 245 29
. 352 51
15 92 51 19 (190)* (95)**
25 47 48 7 140 91
44 101 60 10 272 79
153 391 162 66
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Fig. 2.

Map showing the annual rainfall isolines in
Indian-subcontinent.
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Fig. 3. Relationship between the percentage

of C4 grasses and annual rainfall in

SWChed. chboTtizx LT
Festucoideae DFER DOHE I ¥ - T C K
DETLTCZZEBREBREIND, 32
2 DAL O FBL R EE D g\ ROV
WHH (o3F 2 2 RO AR S BT
ST LHHE) i\ T 4, Festucoideae
DEB 2RI AT O Co FAEF X
T3 (BF15K).

BIMERDEZ, dLdd 1 v F-dbr v
Foe= I YHEOBIEHE (OO AL
P BHDOR VR 5T D P A ER
LR ZDEEFRED DI TR, LS
WIREEDS Festucoideae L) 4} DffD 53 #ilc
bETOREYRITL TS50 b TH 5
ST LT, K4 a8 Festucoideae

Indian-subcontinent.
® Original value.
O Compensated value {see text).

RMETLIEBETY 80% LD E9EETS
BTl O EDRIIT D O U BT e B -
HBFHECE L T HZ LG EDD, WsIEH T
CHODEXEE 7 ¥ 7 iR, PRk &
NTHD EFEERG-. BETIL, BHC 0% Rk
TL, BRI - TL 60 B B bbbz & 2 b
Ho SOERFHEERE LG S ERTORERST
TR L, EHSMIKELBEETS. 2F hEN
FEREHECH BT L0, BFE -HELVIESH
BERESED LT E00BBFETHE & THhS.
BROMEOBRIFERTIEAT 2. Mgk Tl
v FRefpiz Indian-desert /¢ FEERE DOV, W
WD LTI, ‘At Co K RERL,
100% & B\ F e i B 5T
TERONTALE A v F - dbt v F - v S v
T, A0 C Y LIEWNE & OGRS ERE
BOrBRKEL BT 2D0 AL (KD @H).
2T, BlIEERB L, ThOLOMETIY Festu-
coideae WFWZJBT 5 Cs MOMBHEIC N TREFE
B oTHBHI LA L. bR,
JdE# A v Yo v =5 v @l S VL s L
fIELTE D, HRLOELS 5 EH S It O
BEDE - Loy Festucoideae DBFRMEAYRL T 5
FTeHTHL. OB, FEEHFDOY v+ VEICR W
THEHERLORIZ ENLTHHY. wE d Lo b
2, C BEEBLITERORBEHI D 2EH» L
Festucoideae DFER >+ 5 L, BIKDOOHD L

DREBOHECILLDLBE IR LS.
Eragrostoideae Hfhc )BT 586 134 ~
THABI e CETHAD ZLixkicd
Do AV FHAMEZMBIC T % Eragrostoi-
deae JETLBBIEIEROBY THL. 1 384
a5 % Eragrostoideae DRERE & 4 & 2 L
(F4AX), BHEELOMICELDTL-Xh Lizfin
B~ R A b D, BREDODIGEES v F - o
Az v o Sind i\ T Eragrostoideae o>fE¥E
Fxhn+ 4. Thar-desert orh(, Indian-desert ¢
AR R 10 mm 25 FH - mm ORI TH 5 A,
Eragrostoideae FEFEM 62% w4 5. La L,
BRESAS DO TR L, BiF & 2 1,200
mm Pl ETiE 20% T EDRGHIC kB0 < D h A
bis.

Aristida Jg\%, Aristideae BB L. 4 Hfnc
X Eragrostoideae WFHZAIB XL TV 5. 7=
— IR O\ TR LTy 330 fE L4
A, BB - AT - B OO 5 b, HRrC e
CHH LTS, 770 h - B AR <,
Z» Genus (IR Iz <, Eragrostoideae
DFETLTSCNTHECBDODDEDLE IR T 50,
5k, Aristida |g D {HIIC 1T 5 ) HREEE
LIENT R L OBEA R L. $ORIC L D & EE O
X E LD THCHE A ROFET L 205, il
BOV o R T2 Aristida JEOREREI B,
A v VBRiRFEOSE&CRENE 1,200mm )| €t
IZEHEBT L LA LB,

LA ko7 Eragrostoideae (&3 5RO E &
DRIk & ABETTH B DH, Eragrostoideae v k4

NII-Electronic Library Service



_ BHE— A AH G

o WEOEDD Cy iR+ % Pani-
coideae HFHC BT HREREOBIRTH .
HoXiz, ka0l
¥ 7% Panicoideae g3 HEH OEEG &
B R & oL R LTc. W ORI
ST BRI R IR T 5. BRED
iR CiL Panicoideae D FERTE
s en, BREOMMCH ST, £
K EH LT L DOBRZ LR, KIFET
W, BEFE A 1,200mm 2 5 2,400 mm

100

Percent species of Erugrostoidea

Co B G SR

1d
Si
WI
Cl
SI
Cy
NW
NI

Indian desera
Sind

West India
Central India
South India
Ceylon
North West India
North India

Hi  Himal India

El  East India

NEI North Fast India
Bur Burma

(.

DROHIEA T\ O THIRER & & X B T ° o rompensated value
WA, 1,200mm Fie b T, Panicoideae Ol W NWCT T ST i S0 CyEBar 3000
ORECKT 5 % BT 5 T 51025 NI Annual Rainfall (nm)
FHnsn., FfotwfmvkeAoc kT Fig. 4. Distribution of Eragrostoideae (as percentage
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to annual rainfall in Indian-subcontinent.
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Fig. 6. Distribution of Panicoideae (as percentage

of species in the local grass flora) in relation
to annual rainfall in Indian-subcontinent.
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Studies on the Ecology and Geographical Distribution of C,
and C, Grasses

III. Geographical distribution of C; and C, grasses in relation

to climatic conditions in Indian-subcontinent

Tomoshiro TAKEDA
(Faculty of Agriculture, Kyushu University, Fukuoka 812)

Summary

In the previous papers, the authors have reported on the compositions of C, and C,
species in the grass flora of Japan, and also in subtropical and tropical regions of South
East Asia, in which we attempted to clarify the geographical distribution of C; and
C, species with special reference to climatic conditions and altitudinal cline of the grass
flora of tropical South East Asia and discussed its ecological significance.

In the present study, the geographical distribution of C; and C, species in the grass
flora of Indian subcontinent was critically investigated in relation to the climatic conditions.

The results obtained are as follows :

1) A highly negative correlation exists between the percent of C, grasses and annual
rainfall in each subdivisional region in Indian subcontinent. In dry regions, however, a
predominant occurrence of C, grasses was noted, often attaining 1009,

2) Due to a relative increase of the Festucoideae grasses in the regions of Northwest-,
North- and Himal-India, there occurs no conspicuous relationship between the percent of C,
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grasses and annual rainfall. However, disregarding the Festucoideae, we can recognize a
theoretically expected trend between the relative abundance of C, grasses and annual
rainfall.

3) The relative abundance of the species belonging to Eragrostoideae increases with
decreasing annual rainfall, and/or declines drastically with increasing rainfall. Under the
wet conditions with more than 1200 mm annual rainfall, the percent of Eragrostoideae species
decreases to a certain low level, ca. 209.

4) The percent of Aristida species increases with decreasing annual rainfall, and /or
declines drastically with increasing rainfall. The highest subdivisional percent of Aristida
species can be recognized in the Indian-desert (ca. 109}), but the lowest in the regions of
South India, Ceylon and East India (ca. 19}).

5) The percent of the Panicoideae increases in response to the increase in annual
rainfall with favourable temperature regime, but seems to attain a saturated level under the
conditions with more than 1200 mm annual rainfall.

6) The relative abundance of C; species belonging to the subfamily Bambusoideae,
Oryzoideae and Arundionoideae is correlated most highly with annual rainfall.

7) The relative abundance of C, grasses in the grass flora of a certain region is
determined directly by the number of C, species present in that region under consideration,
but also indirectly by the number of total C, species present there.
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