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Growth of Tropical and Subtropical Grasses
in the Southwestern Area of Japan, as
Influenced by Air Temperature

1. Effect of Seeding Time, Growth Stage and
Cutting Frequency on the Growth and Yield

TaMINORI KoBavasHI, SHUICHI NISHIMURA
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EHOH, VITVFECHAREREL o 1 ARES
E, v AMETE0S L, HE G #, &, K
Do HT, 4 2FED Scrobic, Rodd’s Bay pli-
catulum, Ruzigrass @ 3 E®~ x PEO LI EIE
AEIZ LW S, 1972) #5, 200>
WTREROFWEEENSNWEBDLNE. 9, A%S
ERTH BN OOHEE, BEROERICL2T, &
EEFRE VEEFB A, ThfhiconT, &
SickRE T B REHND B.

e, 774 rarEROLBERIGORER (N
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X, BRVBHBKEOLERLRETIRETE
RSB ENHELLTH 5.
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Mo & 5Tk

19724 A5 1l A& T, SLMREEELORLE
(WE+E) TLOORBRETN DI

BRRERI>EF0 SERET, BT dallisgrass (&
WIRE, A —=2F3 ) 7EEROL.

dallisgrass (B&#r Dg) Paspalum dilatatum,

Gayndah Buffel grass (Bg) Cenchrus ciliaris,

Kazungula setaria (Ks) Seraria sphaselata,

Bambatsi makarikarigrass (Bp) Panicum colo-

ratum var. makarikariense,
green panic (Gp) Panicum maximum var. tricho-
glume,

INETORAR UMD, 1972) k5 LLHD
JIEhz iz Dg>Bp>Ks>Bg=Gp LA 5N 5.

ChoHEESRIg 60cm, FXIF 10cm OF
ShLE (DRE Im B2 1000~1100 k) THkbs
L, #ik Scm oFSTXWo /. &, MHAERE
5 Ilm b THEL .
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Fig. 1. The air temperature (mean every
10 days) and the experimental scheme,
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B RHERE O HIERIE Table | WRTEEBDTHD
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25, 6, SHTHEE, 4ABRXIVFhOEED
EWEZR L7 IR E UM 0 FEER &0
Bf&i2, Bp THEMIEOMHE (r=0.70, p<0.05)
MBS, MEETRAERZNEEEDSII
mofe.

WA /ML (1973) REBMAA H PEORFREK
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Reiz iy S iz ozl BB To I,
SN DR, Ligksy, #HESEOERIEEIC
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Dg 0 7 ABXERFRROILOICHELLET

Table 1. Emergence percentage as affected by the seeding time.

Emergence percentage

: Germination
Species -
April May June July Aug. Sep. percentage”
Dg 14.9 17.8 15.1 — — — 47.5
Bg 7.7 28.7 20.6 15.8 24.3 11.7 26.5
Ks 158.5 21.7- 21.5 9.6 21.4 12.2 34.5
Bp 13.4 24,2 26.6 23.5 29.8 18.0 68.5
Gp 15.5 37.7 24. 4 15.3 17.6 18.0 39.0
Mean temp.
during 16. 1 18.8 24.1 26.6 25.4 19.1

emergence, 'C

» Values were obtained in April under the condition of germination bed : Top of paper,

temperature : 30°C light/20°C dark.
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7, 9, 10 A& TRAER LS, HFROBD O
ki, WEOE SO Sem KL do k.

BEENNONEARERE, £0 CWC 28K 13
Fig. 2 tRL7:. 4 AKX DA 60 HOEERERL
7.
EUEERR QESBOEE B85 HENED
h, THERSQ HENSEr2720Ed, Dg DSt
BEEERL, Biid 63~103cm &L, Bg, Bp,
Gp TR—ET TG L Tk,

6 ABETHARRE SARBRE,L DM, TH
BREBOKAIREOEETHAS. 2055 Bp i@
BT, BRI U Tt eg LT
BLENTRENZ. CZO6AKEEBRNTAHSBE,
Bg, Bp, Gp @3>\ T, 40R4EERBEZOM
oEHLER i, £#heTh, =084 0.90,
0.88 oF® (p<0.0l) @AM, Ks TOHE
TRV, T=0.55nE 50

¥7:, CWC &aFRLERR EORMICIE, Bg, Ks,
Gp k2T, #hzh, r=0.88, 0.86 0.77 O&
& (p<0.01) BHEIESH, BRTCREERM
K&z LEbic, BEMETTHT EERLL.
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HEE ORI Fig. | iwRlfckSic, THEs
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55°F (W 13°C) Rlbs 4ETH3B L5 Knight
and Bennet (1953) OWEREND 5. AEEBRT7T
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Fig. 2. Seedling dry matter weight and
the CWC contents as affected by the
seeding time, Growing periods were 60
days in seeding in April and 40 days in
others,
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D Ks T B RS D is ot ds, T HIIEE
MEZICHEND D/ L H B, HEBERER
DRENENCE (RERF—21Ick?) KL2H0
LEZOND.

HBEoNE L Table 2 iRl oic, 5SB#H%
ETHRHEL, lASLDNELEL D/ £EFHM
POFEHRESBRRTH D6 A%E3, o5 A%
LD 1 BB IEMENLD. THEMEAETH
BOWROEBTHSS.
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Table 2. Dry matter yield per | meter length of row at heading stage as affected
by the seeding time.
April May June July
Species U PR e e o - e e e
Total Per day Total Per day Total Per day Total Per day
Dg 8lg 0.7¢ 239g 2.2¢ 148 g 1.7¢ —g —g
Bg 120 1.0 447 4,1 181 2.1 225 3.8
Ks 235 2.0 456 4.1 218 2.5 130 2.2
Bp 138 1.2 317 2.9 210 2.4 141 2.3
Gp 531 4.5 585 5.3 356 4.1 329 5.5
Days from
emergence 117 110 87 60
Mean temp.
during growth 23.2 24.6 24.9 24.0

period, °C
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Table 3. Dry matter yield per 1 meter of row and plant height per day as
affected by the growth stage.
) . Vegetative to internode Internode elongation
Species ‘Emergence to vegetatlvew elongation to heading
Yield Plant height Yield Plant height Yield Plant height
Dg 0.1g 4. 3cm 0.4g 0.5¢cm 1.5g 9.5cm
Bg 0.4 7.7 3.2 6.7 4.8 9.3
Ks 0.3 9.0 2.9 12.7 6.1 21.7
Bp 0.1 7.2 1.6 10. 5§ 2.6 6.4
Gp 0.4 10. 4 4.9 11.1 5.0 21.8
Growth period, 5
days 55 15 15
Mean temp.
during growth 21.8 26.8 27.0
__period, °C
DM yield
w0, o, : gtgylitt'ing o= CHC yield 1%
r . i 2
species N 500+ %22 C.P.yield .
° # o i
Dg P o {3005,
z * Bg 60r A/ ée 5
.: a s h = 8 ° 5400 .
o | aee - N o 2005
£ o & Zsol 8 cHe s / g :
2 .1 ° 5300 i / 2
100 & T & o o 7 -
< f 8 e T o7 1009
S J A 3 ,\”- Sa00 i A || =
® A 3 - i 1 8 o
> @ B 0
£ / / E .\°\° S 1 é U
& o 10 . Z 100t 4 7
— b T G A
=2 |
OH-==5——55"""8 Days 55 70 85 0 .
from emergence Times 4 3 2 32 32 432 432
Vegetative Heading V. H. Species Dg Bg Ks Bp Gp

Stem elongation
Growth stage

Fig. 3. Changes of dry matter yield (A)
and C, Protein and CWC contents (B),

tHlg vy E (CP), CWC EHRDEBERL,
27F—YH1 B hiNE% Table 3 iTiRL .

FBREEMICEBT 2RTEORBIRERIIEL, £
Dk, HiRMBED SRR, Bg, Ks, Gp i34
ZHIN%EIRYHS, Dg REifdhED ¥ cl B nssE
LD,

CP 2FROMB I K- & SRHERL HiERL,
FRAERN D O HEHEN I RECET L, Dg
TREDWITBOTH BB VEERLA. CWC
SERIE, CP LREFHOMIERL, FREEHH»
SHfiffERIcZEIc R L. Ks & Gp 3
Ef» oM d LRSE L hotk.

NEE CWC &R Lo ik, BERPRR
(Fig. 2) &t[#kic, Bg, Ks, Gp <lit, zhzh,
r=0.93, 0.90, 0.95 (p<C0.05) OHELHEEID

Fig. 4. Dry matter and C, Protein and
CWC yield as affected by the cutting

frequency.

D, Dg, Bp TREERZ HBERELLErD7:.

Dg © CWC &FRISEIITEDDY,

Bp TlHE

{, BiHLDOEETHI ENZ 3.
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Fig. 4 iRl &Sk, EHRER Gp 24, 2
EX D 2% b %<, Dg 2RV T4 EXN 0 A5 DI

i 3o¥ rall

2[EX}D > NORE & HEN D D1

ICERBITH 2 0EES iz, CWCILER, 2[EX

D SEET, Gp R4,

YR E LS —F L k.

CP &<t Gp o 2EXD A E,L2-D%E B
T, XMEOERMOERZIZEA LR LD
Ffz, in vitro JE{LRE TSR I ICEE L
(| - Mk, 1973) 28, AIE{LEYRE%EET S
&, Gp ZBRVT2EN D BB HE L, HEERIDNE
BOIFhoEHTd Gp>Bg>Ks>Bp>Dg o T
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Table 4. Dry matter yield per 1 meter length of row per day of aftermath.
4 times cuttings 3 times cuttings Twice cuttings
Species -
2nd 3rd 4th 2nd 3rd 2nd
Dg 1.0g 328 0.6¢ 2.2¢g 0.8g 2.2¢g
Bg 3.4 3.3 1.4 4.5 1.9 4.5
Ks 3.2 4.6 1.3 5.4 1.§ 4.6
Bp 2.3 2.6 0.8 3.0 0.9 2.4
Gp 6.0 6.0 1.7 8.8 2.5 5.0
Mean temp.
during growth 26.9 26.1 19.3 27.0 20.2 21.4
period, °C
Table 5. Total dry matter yield (two cuttings at each heading stage and mid

November) per ! meter length of row as affected by the seeding time.

April May June July August
Species
Total Per day Total Per day Total Per day Total Per day Total Per day
Dg 136 g 0.7g 256g l.6g 161 g l.2g —g —g 5g 0.1g
Bg 227 1.2 524 3.2 219 1.7 292 2.7 38 0.5
Ks 493 2.5 518 3.2 265 2.0 164 1.5 53 0.7
Bp 210 1.1 364 2.2 254 1.9 190 1.8 22 0.3
Gp 805 4,1 688 4.2 431 3.2 409 3.8 53 0.7
Days of total
growth period 195 164 133 107 78
B0t Fh Bg BAEFIHES CWC Mt ETF h, Fig. 4 oAHRBOERENP S, KETic3EN

BELEL, BETHO.

ME O ER | b0 BARYINEEER T2
& Table 4 LS otz. EFHPHOEHRE &
OEFRES3B E, Bp,Gp TR, Theh, r=0.84,
0.85 (p <0.01 THE), Bg, Ks Tid, zh1¥4h,
r=0.58, 0.62 (p<0.05 T&%), Dg TRAEET
Ez0As, r=0.52 of@EsE .

3EXD D 2B/BED | HH i DIED, EEHMO
PHIBROBIZELOARNDD 2 BE XD HL LD
7ediE, | BEXWOBOFTSOBEZDOEERT —
VOEICXBEEZONE. T, 200C FIRTHETH
L7z4EMo 0 4BELIBNOD3IBED I Bdhi
DINE, BRODICBLEENDIEL FIH I
B, 1970), FAEEELEL, ZOHOEEBMHE
N, FEEEL D7 2END 0 2 BE AT
DELTERE, ThEFBEOBERTH 2, FAR
PEBRETHY, AEPENE, DIl Bb
DIRENE 827k

6. BEEHCOWT

BENNNO SEEOHMBAS IO A K B
J32ENMDARINEE, | HH - IXE (Table 5)
o, -BOKIOMETOEOREEHIZ, 48T
fl~SATH, BEHARRE 16~18C o hrLEEXS

DETLONEYTHAS.

—%, 6 ABXRENOTOERTETRETHD
oS, ZOMEMTENE, KEROBR LY EBIE
BRTELL, F, TABETRINAEEINEL,
1adkbo 2@ A5HE (Table 5) &, 4,
SREBELAEETHZ. dubs, 4 TH~TH
T (HEHKER 16~25°C) 0o FORBIOEETS
KETOEBHBICIGUZXEE 155, ok
Do, EHMBKERERET S EH0 0 | FEFIHE
HEBEORERN I, BEONEEREKILTE LS
CRESNDIHEBDY, §BOBETH 3.

7. EEOEBEEREMCOWT

BHMAKEOLEEREIE 25°C PlEE shad,
BEHKBTIAMNHEh 2 R0, SMATI2A
ARD Ui, BHMKEOER 10~25°C oiiig
BRe6HEB DI LT, FEEIEL, LT,
HREBRICOBERERKE A2 KBNS 5.

20°C Fitgic B 34HEE%, Fig. 2 0 4 BB SO
AER, Fig. 3 Oo¥B4EEN, &5 Table 40 4
EX Y 4 BEEIEX] D 3B/ED L Bb- b NEICD
WTHBE, WFhoiddd Gp>Bg>Ks>Bp>
Dg DlEfrcH 27, Thiz BAHDIEL UKD,
1972) L @Wiciiork. TO/RIELT, &5k
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Fig. 5. Linear regression of yield per
day on the air temperature (19.3-
27.0°C) in the experiment of cutting
frequency, Linearity of regression for
each grass is significant (p<{0.01, Dg
only p<{0.05) and regression coefficient
is significant (p<{0. 01, Bg only p<0. 05)
except for Dg,

EZERIZO.

—%, 25°C Pl Eo@RKTcoEK%, Table 3 ©
27—Vl HdkpaE, Tabled4 o 4[EN]D 2,
3FRBLIENY 2FHONETHB &, BT ONEM
OEIH 5D, Kk Gp>Bg=Ks>Bp>Dg oJiF
fr&isot. ZOMEMIZ LD 20°C HiE OBEERT T
DEEONE & 1FE—F L 7.

X5, MY EERBROERBRIAEED 1 BH1
DIE 4B OFHSR (19.3~27.0°C) Lo
o 2R, 1972) ofER, T NTOTBIRBNT
[/F i —REET, B, Dg AT NTHERE
(p<0.01, Bg @& p<0.05) TH21DT, W
shi-bRE#%E Fig. S KRRELE. ZOE» S,
—BICEBICENTEHEEDENER L, 20°0C BEO
ERicBHTh BN EDBFSNSE. LirL, Bg &
BRNT, BETE Ks X0EHY, BRERMER,
Gp LABRERBOEENS.
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BHAERTHZRE, HFREMNERESh, 2ok
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HEEOBE T 4L 3.
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PEYEEZOND.

green panic (Gp) 13 M&MEHNSE 24, LHoH:
EMENE L, dicAiogy dallisgrass (Dg),
Bambatsi makarikarigrass (Bp) (&, e S L.
Kazungula setaria (Ks), Gayndah Buffel grass
(Bg) @GhoohliIfiEicsd 5. Dg REZICHE
h, Bg BIHEEERAEMHICEATH 2.
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2, 29: 304-306
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DB, HEHE, 13: 209-214
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W%, 1. RIFEE. BEE, 19 (3l-2):
26-27
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(#§515) : 24-27
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489-499 H

Knight, W. E. and H. W. Bennet 1953 Prelim-
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J., 45: 268-269
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#, 3(1): 48-50
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=k, 32:93-99
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BEOFE REE 16: 136-140
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EROBEFEB LORBINE. HALABERSKS detergents in the analysis of fibrous feeds.
#EEE, No. 24: 12-13 IV. Determination of plant cell-wall con-
Van Soest, P. J. and R. H. Wine 1967 Use of stituents. J. 4. O. 4. C., 50: 50-55
Summary

Two field experiments were carried out to discuss the growth, development,
yield and some forage constituents of five tropical and subtropical grass species
in relation to the air temperature condition.

At the high temperature condition, these grasses emerged early and showed
the accelerated growth rate, the advanced growth stage, and accordingly the de-
terioration in the forage quality.

The optimum seeding period was considered to be at the mean daily tempera-
ture of 16-18°C (from late April to late May in Fukuoka district) and three times
cutting until autumn was suitable for forage production.

Green panic (Gp), the lowest in winter survival, produced the highest total dry
matter, conversely, dallisgrass (Dg) and Bambatsi makarikarigrass (Bp), the high-
est in winter survival, were low in dry matter production. The wintering ability
and the production of Kazungula setaria (Ks) and Gayndah Buffel grass (Bg) were
intermediate between Gp and Dg or Bp. Dg and Bg was excellent in the forage
quality and the latter was superior in the potentiality at a low temperature.



