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dilatatum, HIFE & 4 — 2 b Yy 7 SEA (Yates
AR U 72 FRE® 6 WAV -
(Bg) Cenchrus ciliaris cv. Gayndah, Scrobic(Sb)
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Buffe! grass

Paspalum commersonii cv. Paltridge, Rodd’s Bay
Plicatulum (Rp) Paspalum plicatulum cv. Rodd's
Bay, Nandi setaria (Ns) Setaria sphaselata cv.
Nandi, Bambatsi makarikarigrass (Bp) Panicum
coloratum var. makarikariense cv. Bambatsi, green
panic (Gp) Panicum maximum var.
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Fig. 1. Changes in plant height during the
temperature treatments,
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Fig. 2. Leaf numbers emerged (main
tiller) during 6 weeks of treatments in
the summer experiment.
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Effect of 6 weeks of temperature treatments on total N

and CWC contents of plant top in the summer experlment

Table 1.
. Total -N % (DM basns)
Species | - e ——e
. 20°C 25°C 30 °C
Dg 253 1.06 1 5«)
Bg 1.99 0. 86 0. 82
Sb 217 0.81 1.01
Rp P3.03 .22 .12
Ns | 1.48 1.17 1. 34
Bp i 2.36 1.44 2.12
; 1.26 1.58 0. 62

Gp

33°C

. 16
). 93
.00
.06
.05
. 56
0.76

CWC % (DM ba51s)

20°C 75 C 30°C

56.3 64.5 62.1 65. 6
53.0 65.9 67.3 69. 6
59.7 65.1 64. 2 65.0
57.2 65.0 64. 4 63.9
59.1 63. 1 59.9 65. 1
59.9 64. 8 64,1 65. 1
62.3 69.3 70.8 L



96 IR -

At~ -

H op H f T

2ODKERH» S, HTHEIZ 30°C §itT, BRI
25°C Pl ahd .
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Mizb oG kS, 1972) LREBED L T & D
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Mhidb B &hs Fig. 3 TRaNI:.

i3 30~35°C &5 h
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Table 2. Optimum temperature for the til-
lering rate calculated by means of weighted
arithmetric mean.

BRI BRI IO D R Eh 20T,
TR T CToOMNF DR A EER 1 DO
RERTHZ. ZORTHIELIYT 5 &, Bg, Sb,
Ns, Bp &R T b EISHT D BB Z O LS T
H5B. ML HRERETEHEE LT, #REE)
FORERTHRAT T LMEEHREEZHEL,
%k Table 2 oL te.

%@%%Tuﬁﬁﬁ%uk%<mﬂokﬁ HEg
BRToixtsd &, B0 4 TR O IR A 25~
30°C iz &ﬁilff‘éﬂ% Shtc. ZDHBTH Ns,
Bg (3430, I ~2@BE2 400k
&, CORBRBIUMEEABRLEECTETONWTH

5 UNKKS, 1972) ¢ &ns, EEMA L BRTO
AED IR TH R EELLND

M EEBIC U CHRERERT, AM*%UO&#*
Ktgofedid, EFEBRO L0 (12,8 B whiL,
RETEREL (0. SR SfhTh ol ¢ & i B
s 4, 1971) L, KEERRCIRLMHEKCTT
IO TR A D &R LTtz

BETTCOLEE

20°C TOAFFHNHEIFERE O NI AN E A B DI
IR th D b KA fE it 3 20°C Bk %
& Table 3 iz, iL7:. Ns, Bp f{liglt, w4
AR E bicE <, BIVERVEREVIIEEI WA S
MEKL Dg, Bg X027 Gp ighkEl
FEL 2 T30, HHoEHWiIckEbDEEZ
Shd. COXIBEN N TOEFOENTEBEOR

ey i 75, H:pEE:
Summer Expt A MO cHETH S Bp 05y, AEROH
Species —— llil)t(l:)rtnn THESMEFE L VENC S E, D, &S IERER
1 4 weeks 6 weeks - MEDRRICEDE S HEIE LT 2 DNENTH
gg %&t %ét ﬁgt BhOMM LAY T, BHMICHRITdT 2 0ENE S
g .6 . .
Sb 30.8 27.8 HRRS
RD 0.9 2.6 ) Twhlcmbté%vV&CWC@%ﬁ$K
Bp 27.2 27.9 23.3 BB X 2 LRI RE, bbb, AEL
Gp 21,9 21. 4 23.4 ,
,,,,,,, S S ) UNTaNd ’)ﬁ?Hﬁ?fl B, EHRAF - OMTINES
Table 3. Ratio of plant height and dry matter increased at 20°C to the maximum value.
Plant helght Dry matter
Species "Summer  Autumn .7 7 Summer  Autumn L. .
Expt. Expt. Average Expt. ~ Expt. Average
Dg 31y 2l 26% 39% 25% 2%
Bg 32 28 30 23 33 28
Sb 40 30
Rp 28 31 30 20 28 24
Ns .56 56 56 61 36 48
Bp i 67 45 56 SS 47 51
40 42 26

Gp 45

35 17
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Table 4. Ratio of chlorophyll concentrations after | and 6 weeks of treatments

to the initial value, and ratio of killed plants at 15°C.

15°C

Species | = e
1 week 6 weeks
Dg 849 829
Bg 95 75
Sb 75 38
Rp 66 28
Ns ’ 76 43
Bp 94 59
Gp \ 73 84

HOWEDRNL ED, BBRL TS EEBEICA
NZHENH L. LrLl, Rp TEEER L L T
20°C TDRF v v EERMIFLLEL, Ns, Gp T
BEV. ZhEF e v o, Fdbicdd 2RE, &

AR DR R 0 A RNFN T 5 &L
T 5.

BRERLIOOTALBE

Hko XS5 EBRERD 155C T, £ OTED L
LhsiiAb U, #isE L 7. 15, 20°C g L HEpH gLy
ICD0T, APEBE T E 6Tkt b 7007
4 VIR U, JMEEBERIG D IC X B bR R,
15°C ik iF s dE & bic Table 4 T RL 7.
20°C Tk Rp BB ER G I2E»E, A2 THIN
oM AH D, 15°C TRETEE IO L. o
T EM OB e E 2T 15°C EE L By, i
IR TH 0, 20°C A LEATRERIRITH B &
W2 kD,

B (1964) b v E oI URNEROBTEREL S
LT, 70074 vEEBEICTICEAHTL TH
5. BN I c oF ZEENT AL, I5°C B
VT Sb, Rp, Ns [F@EEDME FAKEL , fMiskEL
S U ERD O, RS BHTESEN EE
n&H. Lel, COMBRRINTONE TR LTS
W3 T OMA B DOEFKRR UhkS, 1972) & &—F
LIS S O S, BHERBAARE O b T ot
WHEOEFICONVT, SSICHIIEET 5.

KEERRBRO 15°C TRMEMKEMNE L, EEDRE
LBBoNLADI. ChIZ T, RERNOEHERE
MNEHBERIDERTHY, WHEMEE E b hard-
ening 2 bkl iDTHAD. Fih, 7mD7
4 DESHITH L TIER & & b iciEsHLIEER -
LK (Gallopin and Jolliffe, 1973 ; Mc-
Wiliam and Naylor, 1967) 7-7:%, GEFERTI
[iENE L2 ELELOND.

20°C
S — killed plant

1 week 6 weeks

101 1442, 0%

162 175 33

90 120 100

90 75 8Y

101 99 56

131 144 0

98 33

SO AoBEEE LT, Killicks s n
07 VEEOKTRIE, MERE, B, t&EL
Ebig, N BEHFRF Y, FSEREO RN
THEFUULTIEEBLDHETHAS.

LA ]

HHEIEKBIC 774+ boy 2B, BRER O
15~33°C =, ARG ARHE 7 8B iIc> 0T
R C g 2 RIS AT IO & ARIRIBISA M % R RS
L.

Lo G ER25°C Dl ofiB kT, RN
A& EhDk 200C TREDH S N iz)s, Ns,
Bp BREZDRENME,ADL. IS°C TIIAKELEHIE
FAEIERYS, EEERTE Dg L4, EDo L
MHSNT. HEF 3080 L 30°C THATH 1.

2. SFOoRAEENUME, HEORAKLVERT
RATHDIM, Bg, Sb, Ns, Bp @i cd i
TRIEDE DT

3. EHLEERE 30°C ik TR ATH Y, UM
B, HELoMAME o 200C TR wH4RER
Ml NS, ORI Bp, Ns TRE»D7.

4. AF o v PRI HIRETIR 200C LDEL,
e CWC i 272s, Wil ToMEmZERA
Lot WPEENAKTH D/ Gp, Bg @34
F o VEEEMEL, CWC Fiifinsdotk. <
NODRSHCE, YDA, EBFRF —~ Y DTN
KELEELTOAEY, Fv v OWIL . [F{kicstd 2
BROYBICOHBEERIEAT I LEDNS.

5. 15°C TOEEHD s nn T 4 VEED E TR
5, Sb, Rp, Ns (diAdEmsENT AR LA, i
TARE DI v OV R TR 7.

6. MEMIMA A RREOAFER L 30°C jigkTd
H, 20°C ZAEWRERER, 15SC 3T 0¥ s
STHREMEEER E S 5.
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Summary

Need for the introduction of the tropical and subtropical grasses into the
southwestern low-land area of Japan has long been stressed. But the monthly
mean temperature during winter in Kyushu district where these grasses are thought
to be most promissing is almostly lower than their native land. Hence, our prob-
lems are existing in the overwintering ability and/or the performance under low
temperature conditions in spring and autumn.

In this paper, the growth responses to various constant air temperatures of 15
to 33°C under natural light condition and the chilling injury of seedlings of seven
introduced tropical and subtropical grasses, dallisgrass (Dg), Buffel grass (Bg),
Scrobic (Sb), Rodd’s Bay plicatulum (Rp), Nandi setaria (Ns), Bambatsi makarika
-rigrass (Bp) and green panic (Gp) were discussed. Two experiments were conduct-
ed in phytotron of Biotron Institute, Kyushu University in summer and late au-
tumn, 1971.

1. The maximum increase of plant height was obtained at the temperature
treatment of 25, 30 or 33°C with respective grass species, but the values were not
largely affected within this temperature range (Fig. ). The reduction of plant
height was apparent at 20°C, but the response was less in Ns and Bp (Fig. 1, Ta-
ble 3). The grasses subjected to 15°C hardly increased in plant height, and in the
summer experiment, all grasses except Dg had chlorotic leaves, indicating chilling
injury. All the grasses emerged the maximum number of leaves at 30 or 33°C (Fig.
2).

2. The tiller formation of most grasses were accelerated at lower temperatures
compared with plant height increase or leaf emergence, however, higher tillering
rate was observed in Bg, Sb, Ns and Bp even under higher temperature (Fig. 3,
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Table 2).

3. The maximum dry matter production of these grasses was recognized at
about 30°C showing high correlation with the plant height increase and leaf emer-
gence (Fig. 4). All grasses grown at 20°C were depressed in dry matter production,
however, the response was relatively low in Ns and Bp (Fig. 4, Table 3).

4. Total-N content was lower and CWC content was higher under higher
temperature treatments than under low temperature of 20°C and there was no
remarkable difference within the higher temperature treatments. In Gp and Bg,
high dry matter production species, total-N content was low and CWC was high.
But these values may be affected more by the growth stage and dry matter ac-
cumulation than the direct effect of temperature (Table 1).

5. The rate of decrease in leaf chlorophyll concentration of Sb, Rp and Ns
was low at 15°C, indicating the chilling resistance of these species. In cases of
other grasses, however, ranking of hardiness was not possible according only to
this rate (Table 4).

6. Optimum temperature for the growth of these tropical and subtropical grass
species was shown to be about 30°C. Though at 20°C, sub-optimum, all the grasses
were able to grow, but at 15°C, most grasses scarcely grew and were injured.

7. There were differences in growth responses to the temperatures, especially
to the low temperature and in chilling injury between the experiments conducted in
summer and in autumn. And the differences were assumed to be related closely
to the pretreatment conditions of growth and to the day-length and the light
intensity during the experimental periods.



