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Synopsis
Hiroyuki Sasaki, Kazunori Kohyama, Tetsuo Suyama,
Akira Sawai and Masataka Fukuyama (2004) : Effects of
Global Climate Changes on the Zones of Forage Grass Cul-
tivation in Japan. 2. Estimating Changes in the Cultivation
Zone and Productivity of Bahiagrass (Paspalum notatum
Fliigge). Grassland Science 49, 606-610.

Carbon dioxide (CO,) is well known to be a “greenhouse
gas” capable of causing significant climatic change. The
optimum ranges of grass species are likely to shift as a
result of climatic change. Accordingly, the optimum range
for each species must be determined in order to select grass
species that will grow in the new vegetation zones expected
to result from climatic change. Changes in the cultivation
limit and productivity of bahiagrass (Paspalum notatum
Fliigge) were estimated.

The monthly dry matter productivity for each secondary
grid square (approximately 10 X10km) at the present time,
30 years and 100 years in the future was simulated by
applying grid climatic data to the neural network model.
The data were adjusted using the relationship between CO,
concentration and net photosynthesis in order to evaluate
the effects of rising temperature and increasing CO; con-
centration simultaneously. Then maps of suitable cultiva-
tion zone and productivity were drawn.

These maps show that under present climatic conditions
the cultivation zone of bahiagrass is limited to the south-
western part of Japan, and dry matter productivity is
about 0-3,000g-m 2.year™!. In 100 years, the cultivation
zone will extend northwards, and the dry matter productiv-
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ity is predicted to increase to more than 3,000g-m™*-year™

in most parts of the cultivation zone.

Key words : Bahiagrass, Cultivation zone, Global elimate
change, Productivity, Tropical grass.

L

HFREBLOBRE L 2EEHRASZD 1 D& LTH SN
ZREN O ZERFE (CO BEIGAFELC EFL, 2000
Fizid368ppm &7 D, HEDOF FHHBEZRITVBE L
2100 £Eic 13 540-970 ppm IKET 2 & FHEShTW3E (IPCC
2002), HAEICE VLT, HEROEE LY, BHAKE
OFE SRRV 2%, SRR o EEEIS L L
FhcEOHIEBR S SEFLZThER S HOEEL TS
h, BAGSKRNARGLEIREE S (B 1991 ; ALl
1988),

vy, SEEEoLEBEETFRL, RELc
STHE L 7o 87 BRI A (20 B MBS B B, CO,IBED |
SAEYICRIETEEIC VT, C YT CO, BED
FREBEEHAIEASHE 2% (Warrick and Gifford 1989)
REUFERH DL LN, B OWMEMSLINTEL Udso
1989 ; Kimball 1983), C,##) T3 —RRATICIEI RS SEEII
BuwEahTws (Jones 1985), I TEL OEYIREIC
ST, BEFEAIL SN TSN, R 288
2T Ot [E N AR

BIER (B2 K S 2003) T, brEOEMOFTEREFED
55, CHEOEMBENEREIC >V T, HEREBELICHES
L@ s AEBOEHETFRL 2, 20T, Biihick
B ERIEAREIRIIC D W T C YT B B BE IR R oD R
FORREEIC > W THRETT 20BN H 2 T EMTREINT, £
ITAETR, BHENEOMTREL RO VTG
WoHNB/NE T 75 R (Paspalum notatum Fligge) OKR
HENE=2—50Fy b7 =27 (JEAKRS 1998) ok T
HEL, COBEBAMVCEREEE EEBORBEICLS
EEAEFUL 1,

Tuj

—IRiE 52 [MFES (1997 F 3 A) KBV THS,



e Ko BRI S HIRX D OES) 607

il o
L. NE7T5ROK[BEEH L HIEEOHETE

HEFEFUVEER (B4 K5 1998) LEBOFIET= 2 —
TNR Yy bT— I EDBEFANEFEA Ly =2a—F L%y
b7 — 0 OREEII N - TR, 1978 F-1989 T EEIR B
EXBRE ARG THEONANEF - SIS 87— 4
AT — 4 &L, 50,000 [EDOFTICL D5 A — 5 ARE
Lice v b7 —20ffiid, ANBEESIER, FAiis
FOFERE, FHEREOHE» 5853 =a—0y, I
B PR EYEEEE P 65l =a—ovd L, W
MEBI>VLTEHIBEL, =a—0 B2 1255 ETOE
Bai W TR L7,

HEEOMTEICH 1o > TR, N7 7528 EINT
WAL ARAE L, FEHTE, 1 BEEKE oMz
WTHRET L 72,

2. HIEEMIEEROTFA T TOER

HITEN L EEROEESTRICH > TR, TRFICLS
[HFREE LT AIER] C B0 X BEEIEFNT R A ER
Lic TRtISUR Y+ U 4] 2FH L7, COF— 2 I3AES
TAEHAN—FTBE2RA v va #10kmX10km) T EDK
RESEADPS 100 FRETD I0FET LRI TV 2,
ARMTRIBEEO LD, 0EZRD LD, 100FRDEDEH
too BRIEDKURMBEICEAL T 3R A v ¥ a L ~ub (9 1km X
lkm) D7 -5 (MHKRREBXEL 7 — 2001) bEES
Bic%, FHEXAROERBTIRETH 225, 100 Fiks D
WA —E&BTE NI 720, 20RA v Va2 LRXLTOX
AXE Lice 7220, BEBECEEEIZI DD 2RA v va
FICEIN ES 2EEBHL TR TH-Tb 1 A v vad LT
AUy hEN, #HIKETBRBARRINTLE LY, 3K
Ay ¥V a LNIVTERT S KD IIEEL 72,

BifE, 30 FRBL T 100 ERICBIF B384 v & = OERE
EEW, —a—-35V%y b7 —27EF N AROEHTIE &
P HBEHSEEER L TE S h i ABoY By
WEERET L LGk DT L, 100 FROLERLH#
ETBIEHlz-> TR, JUBICLBEER T THL, COBEE
DO LRORESEFICEMT 572D, N TS5 20ONE
FRERE IS TRIE S COL IBEE FA D E LRI LITOR (Sasaki
5 1998) AFHWTEERERIEL 7.

y=1.043+0.006613x (n=5, R*=0.94*)

"I Ty i3 CO, B 350 ppmBE DY AR E 1004 % 700
ppm BDHRTH b, x KB (CC) 2714, oK, CO
BEEDS 350 ppm 5 700 ppm 1275 5 & &I & O LA EGERE
ML, [ESERETNE, ZoMiioarbdhics
B EERLTVAS,

B & 30 Fd & U 100 A~ OIS & AEE D
EHE, ThThoRaRETEREDYE, A v a2 lEDE
Bekit LTk, b, hEEELTE, BHED
FoymELNE o fto, FEEEER LD - .

] S

1. RET7T5XOK[BEES LEBIEEMOHE

Za=FNRy b= JIEDNET IS AOKREES]
DWEEF VAR LR, diEBo=2—v a7
TRTHD, TOLED8 F— 5 OHER E EREOHER
REE 0,95 (1% KETHE), ffiERS%E (RMSE) i3 1.84g -
m7eH ' &t WEBEEMECRBE DBLU1:
LD54vhs, TOEFNVOZYEMLTERS NI,

B hce T Licky, EERB L AHBEEHE LK
BEOEMEEEEOEIFBEYE kb on s, B
W% 30 BE L XORRF — 5 LM EREEE OM%
ZH2ICRL oo OB EMEEEE (g m? -
H™Y %R9,

HEEMOBED 12 DEBFMSHBOREE, ~e TS
ADBERIE SN TV ALK 3 IR 45 HATH - 72,
NS HAOETHEREE | A PEKERR 4 TR £
SIRHLTWE, TOXMS, HEEKE15C i1 A
SRR 4C IR B A S, LRSS L
TRHADESICHT 2 ERN L DB IO Sk L, LI
TOREFTIE | BEERE 4°C 28R E L TRV, K
SICRCOBARERL
2, HiSEH A EROEHHET

Za=SNERy b7 DHEINE LTI TR
OREDOREEEM & FRIEMEER (e - m™ - ) 00K
KZEX 5 IR LT, ERE - SIS ORRMEVHE T E
MEEEENEL K> T3,

RiKREFIC L > TERT 2 EFHEEsNB, TS5
2 D 30 FEiR OEFHIE & EREMEERONHKAEX 6 i
Rl7ee E£/, JUBEERE COBEOEMICE - TELT 3
EFEENEG, NeT U5 R0 100 FiEOEEHE L FRE
MEEROSTRERYD, K7IcRli, 2A5DRH» S,

25 T T T T T T T T

20

T

15

X OHEMRE (gm?- A

-

10

1 S

—Z)
[94]

=

R2=0.90
L

" M 1 M ] " A
0 5 10 15 20 25
ERE (g m2-8-1)
K1 =Z=a—=35%y M7 =20k 28EEREOHT
1B & ERED B,




608 Grassland Science Vol. 49 No. 6 2004

29

231

B )RR (C)
3

0~25

5 9 13 17 21
EHEEERKNEMI-m2BY)

K2 =a—3/xyb7—2EFLTCEBERBI0HELL
BEDNET 75 ADEYEEREDORIR L HF R
i3 B RIG
(RhoH@E I mAEERE g - m™ - B .

130° 132"

3. NeT7 I ROFEHE (@) &1 HEERE

4£COR ().
15
[
L]
6 *
E 10 .
& o
ry -
i 5 .
R VY S o
I
115.0
0 l .
10 15 20 25
FELEH)RIB(C)

4, SeT 75 AEIEREOFETIEKGE S
1 B EE50R.

HE R Il B L, EEEMMEMT 2 @S bh B,
o, ERICLBEFEEIL, 2IRA Y Y2 BTO
EEEZDODNBAE LD DNE 8 TH B, TOXRM S,
IS AE M FIT O REHIIC LT 5 4 v ¥ 2 Q¥ BED
530 ERORICIESBL A v vaThIDITHL, 30F%kD
5 100 KR ORI 1,038 4 » v a & BT EMbhE, £

[ ] s
0~3000 g-m2- &1 7
Il 000 m sk

X 5. IRED/S b7 5 RFEEM & ER YRR

LS T
Bl 03000 g2z ¢
Il 3000 5o m2 s

6. 30EHRO/NET VT RS & FRERYIEER.

LT 100 FEAICIZ2ED 2 » v 2 B BRI REHIE
LB, Et, ABREMECOEEROEFHICEIL T,
FEREREHIIC 4 L TV B IRAERIE AT RE S o KR &, A&
FEE3000g -m? - FREEL->TVEH, 0FERICI
FDA4NDIHB000g - m2 F L EEB, T/, 305
% DOERILATREHIE 0 3 T & HEEHE O 4 50 1 17,
100 FE% 114 3,000g - m™ 2 LI LOHEER LB 5,

E =

1. SR4EEHEHEEMOHSE
SEEENOHETEICH 72 - Tid, B (Bx KRS 1998) &
FAlflc=a—50%ky b =2 EfOV, ZOHEEFETR



Fea RS RBE(LICRE S HIE X 5y DZEE) 609

L 25T
0~3000 g-m2- 4! ]
Bl 5000 g2t

K 7. 100 FED/ b7 5 2 $I%EH & ERg R,

AL
3469 ; T s At
A 0~3000 g-m2- 4
Wl 3000 g i1 1
3138
30 4 % ‘

1004% ¢

K 8 NETISAOBHKDD Ay v 2 BRI TOET)

BOF— 4 52¥ET2RBCRBREEL LTV T &
EoT, BEEZDVUBLTEEFLVTHEIY, ¥FHF—51C
MEEING, M2hs, [UBNSC RIUTEERE 6 E
FT 3 L0520 ENL, BRERBLTEOZYTH
B5LEZOND, L, TUE20TCLIE, BHEI5MILLE
TRPRER L CENEEEEOMES ER L TORL, B
EVmVC &, BKEN DI BRSSO & LBIEM
B, JBEILL > TRIIIRIVWAR L TEEEESRD T
AR B B, THbL, COREOF—FIcIZSHE
MBHY, Z2a—5 Ry b7 =7 Lk A FHORICEE L
NTEWVEIRE TV B EHEFEINE, Lith-T, 5%
IKDREEFRTIEEARATRICINA S C L2 RT3 & &
biT, EoF—A2FRBLT=2—F Ry b T—27 D
EERRL TV BEHDH 3,
BIEEMICBAL Cid, 1 A EEREBACRIEEE L, o
TEIIERICh 7 » TEL LSO ERE L THIEE AT L
foo UL, HEIREIC & > T3 CO EEDIEINIC & & 72 Vit
EMAEE 5 (Loik 5 2000 ; Wayne & 1998) T &AL X

NTOBLEY, NET 75ROV THILRE 4 2 i
T 20RO ERENT VB, L -T, 5% COy il
LM OBHRIC DLW T ORI 20BN H 5,

2. REOKREERSE
RUAEDRBAEEX FR T A & L TORS N5 fRi
WKL T, BhESTHEEEAS5NE, SEIOHED S
3, U - MERDA TOREHS IR Sk - 1288, B
ETRBARMAII B ED N~ 3 2 — 575 2Dk
B o (BHS 1995), v FE—FI520H—
Ry TS ROEIENERETH 7 (ILUE S 2003) MHFENE
DOERFE BMHEEOBVIFIC, N—32—F 252>, 74
FRARZEVFE-—RITIRA>HA =Ny b 75 2TH 5 EHETE
1% (Higgins 1998 ; Trenholm 2000) ® T, BAHEIL#RL
DHEETHENE, TN - FEDA TS - T BT O
FEIEETH 2 Ll N B,
FEEERICEL T, [ELAFEE VIR NE
BRI DBONBETHD, ChOUADBERICH>VTIE
EELTCOWROKREERTHZ, 01D, BEDLOHN
WHEOEE KT BRIV, L L, HEDS F— 5%
ROTETF VML TVWS 720, HREYEEEOBEN - T
WBEEZONE,

3. EERBORSEE X v alc k%t

EE Lo fEy, BRIt L, 2o cotERE
BINT 5 &V S FERIC » 7o, BARICIZ, 30 BRI I3k
AIREHIR I BEAR ISR » TIE L L, —E0EHFTIzHEICE
DT %, 100 FIRITIE, BIEOTREMIF K& < LA, B
A oZ < oEE Tlb L, BREYEE, HEEF0IEE
AEOHIET3000g - m 2- F 'L EER S, FHAEE
Bf, AT T oIS aIREL 105, CO. BEOEBICK - T,
Fl—SETHNITEERIEMT 20, BURNH S K4
5EZDOREIKL, BB E 38 (Sasaki & 2001 a ;
Sasaki 5 2001 b ; Sasaki © 2002) ICHXT&HTHLTH
%o COBEDEMIY GTBOLROLINRENFELR
RLTWEEEL LN D,
DIEOERAZMIKE LTHI TR, 2y VaTETL
TRER, R8icAoNDLHIT, 100 FRICITEFEHD A »
YaTNET YT ANEEIRRRICIE 5 EFHaNn B, BERK
BETFTRE/S A » v 2 U RED 4514 A » v 2D H 5 23% I
H1:5 1,046 % v ¥ 2 THBH, 30EKICIE 0% D 1,376
Ay va ki, 100 FEHICIZE3% ICHT-5 2414 £ » ¥ a
ER B, 1L, ThiESLETH Ay va sk aEHE
RThHo, EBITiE, HREONSVWEPAVHALBESRS
Ay VaD—Hichhp->TORIE1 Ay vadhy v g
Bo T, BENEHNTHBEES, 1Ay vadbhDHE
RBlIh&L 85, &5, SOOEHICITEEICEMATEE
LRV EE N T B, LEodnrsd s, 4%
FEHORBEI- L 2EHPMELLLTHH D, £, FEH
MRENEDBEIDIDEETERL, VbW 3 BNk
& REHIARI B D EE AT RE A IR O BAfR & £ U2 D ERE(bIc X
BEBCOVT SRS ZNENH B,



610 Grassland Science Vol. 49 No. 6 2004

51 A X

BILER (1991 CO, RURZE L& EHl - fkHE BEH L UEZE 66
(1) : 166-170

Higgins JM (1998) Selection turfgrasses for home lawns. Alabama
cooperative extension system. ANR-92 : 1-6

Idso SB (1989) Carbon Dioxide and Global Change. IBR Press,
Arizona, p 67-92

Jones CA (1985) C4 Grasses and Cereals. John Wiley & Sons, New
York, p 163-178

EE % BLER - EHEEER - hBEEA (1995) N—1a -5 5
2 Bl & MOEEIE S A BEHR O v o 7 o - EitE oS
HHRATIC B 2 FEFDOEEE. HEFE41:133-139

Kimball BA (1983) Carbon dioxide and agricultural yield : An
assemblage and analysis of 430 prior observations. Agron. J.
75 : 779-787

Loik ME, Huxman TE, Hamerlynck EP, Smith SD (2000) Low
temperature tolerance and cold acclimation for seedlings of
three Mojave Desert Yucca species exposed to elevated CO..
Journal of Arid Environments 46 : 43-56

Sasaki H, Fukuyama M, Suyama T, Onoue T, Shoji A (1998)
Photosynthesis of bahiagrass (Paspalum notatum Fliigge) in
a high concentration of CO,. Grassland Science 44 : 93-95

fer REE - BEH - SEEAY (1998) =2 —F %Ry P77
& AWEAES OWETFE BEFE44:138-141

Sasaki H, Fukuyama M, Onoue T (2001 a) Effects of increasing
CO, concentration and leaf temperature on the photosynthe-
sis of perennial ryegrass (Lolium perenne L.). Bull. Natl
Grassl. Res. Inst. 60 : 1-8

Sasaki H, Fukuyama M, Suyama T, Onoue T, Shoji A (2001 b)
Photosynthesis of orchardgrass (Dactylis glomerata L.) in a
high concentration of CO,. Grassland Science 47 : 412-414

Sasaki H, Fukuyama M, Onoue T, Suyama T, Shoji A (2002)
Effects of increasing CO; concentration and leaf temperature
on the photosynthesis of tall fescue (Festuca arundinacea
Schreb.). Grassland Science 48 : 12-16

{2 REE - WILFIEI - EILES - BILIER (2003) HEOHIFX S}
ICRIETHERER Lo R 1| EMBIRE ORELEM & EER
OREITH. HREE49:23-27

EILAESH (1988) Eifth - HEE & XURZEIL. KRR/ — Ik 162 123-
129

Trenholm LE (2000) Low temperature damage to turf. A series of
the environmental horticulture dept., Univ. Florida. Fact

sheet ENH-80 : 1-3

Warrick RA, Gifford RM (1989) CO,, Climatic Change and Agri-
culture. In: The Greenhouse Effect, Climatic Change and
Ecosystems, John Wiley & Sons, Chichester, p 393-473

Wayne PM, Reekie EG, Bazzaz FA (1998) Elevated CO, amelio-
rates birch response to high temperature and frost stress:
Implications for modeling climate-induced geographic range
shifts. Oecologia 114 : 335-342

IWAZEA - LI - BT - 3K 57 Q003 £ FE—- N3
ZFEO RIS v RIREO R - EE. HEE49 B
118-119

IPCC (Intergovernmental Panel on Climate Change) (2002) Cli-
mate Change 2001 : Synthesis Report. Cambridge University
Press, Cambridge, p 1-398

(B TRREEHE L v & — (2001). PHE (1971~2000 ), [EIT
f# CD-ROM

2 g
fhee RESE - fnlfnfl - AT S - B3 1 - BILER (2004) : #

D HAHFIX AT B2 T HIERIRER AL DS, 2. BT 7 5 X0 REE
EAEROEE TR, HEIE 49, 606-610.

HIERERILORK &7 5 KAH D EILRE (Coy BWER, EE
FEL ERULTLA, bYEIZ B TH, HEROBRBILIZ Ly, 1B
RS 0ES s KT 5%, SERER oL HER» L, 2
NICELIHERSLEELRTAEEOAVEEN PIISh 5, £
ITC, bYPHOFEMTHHINIBHAKELLTAET Y IR %
My ki, BEdEteEEROEEHE PRIL 2,

REAEFERERET IO, BRERCTHONL8EF—2%2H
UCCEHAIR, EHKE ANRERAERE TS =2 -F %y b
T— 2 EFNEMEL R, FREIOOTIE, 1 AR
ACOBHILRR E UTHEE S It

BIfE, 30 4E1R, 100 EHOD 2R A v & a VRV OEHXR E HETE
DF—8%&, Za—FAFy PI—2EFMZHTED TR
BEEM UL, 10 EROEERZERTABICICO.BEORE
ERTRTHIE U, ChEMBT A L&Y, HERDENEY
Mgt i & ST REHAE A R THV R A B 2 PERR U 72,

PED M4 X 53 [ % 30 4Ef%, 100 FERICHEE S A HIHIX A&
Y 5 &, BEEEE SR Ak - SRR L, EERVKIGICH
m¥azeiErBHoizm- 7,

F—0U— K ERER BRI, MERREL WHEXS, ~ET
ST AL




