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Studies on the ecological and growth characteristics
of warm-season native grasses

2. Growth pattern and responses to temperature, nitrogen,
and cutting of several warm-season native species

Kaoru Ehara and Shigeyuki Tanaka
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Fig. 1. Grasses used in the experiment.

Top left to right ; Paspalum urvillei STEUD, and Panicum
repens LINN. Bottom ; Hemarthria compressa R. BROWN,
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Fig. 2. Seasonal variation of dry matter
weight of four grasses.
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Fig. 3. Proportion of dry weight of each§y

parts of plant to total dry weight of four
grasses.
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Figjd. Effect of temperature on dry matter
yield (Index) of four grasses.

Maximum yield of each species: 100.

Table 1. Effect of temperature on dry matter yield of four grasses (g/pot).

o Paspalum Paspalum Hemarthria [ Panicum
Date of harvest | Temp. (°C) notatum urvillei compressa ' repens
Aug. 17 15 3.0 5.8 2.4 .9
20 9.0 19.7 11.3 9.1
25 21.8 35.1 23.3 17.8
30 25.6 32.9 22.1 22.9
Sep. 26 15 2.4 4.4 5.7 1.7
| 20 6.3 17.1 11.3 5.2
25 10.0 20.9 19.4 16.3
30 13.7 22.6 16.5 21. 6
Total 15 5.4 10.2 8.1 3.6
20 15.3 36.8 22.6 14.3
25 31.8 56.0 42,7 34.1
30 39.3 55.5 38.6 44.5




426

TR X &S

ZDEBHBENDHH DEELONDG. F2FRAXA
ezt 25°C CREOHYINESE LN, 30°C i
BOTHRIIABEORESE LN, LII2T,
Z DEEERIZ 25°CHETHA 5. Fiz, "e7 s
FREYBEOCBETEEVBBALLY, EMPEDOEH
MR OR»TILE LB Y PRNCE2RT DL
WERING. AN T2 Ly 41T 25°C psEpI
BiZR AT, 30°C TR LANERETLTE Y,
25°C Wz DEBHEERTHA 5.

AFD A FA PR 2 EBIICR T 5 &, K&L
MR L OB HENTT 54, —AR PRI E O
HEBERPH 25~30°C LEBAL LN T2, EBo
& 5 B & OEMFIBE T S 25°C 2 L 30°C
TBENT, ZOBRERIGORZLA LM B bh
3.

4) BZEBRES

FBEICHT A TN EEORG (K28 LK S)
oV, #ILT, EREAREOBEMCE b Il
By #ind 505, sb)» TEBBHINIES, &
PR, BEE, BRI ST N
5. ZEFEWHRITESNTIE, N7 55 20EHN
BEIMINET, ETHOTAEMIARLTNS. 4
FAZXA L2 TOWT HRBEOEMZRUI.
JUY) Ly RARNET S5 X EARBOER RS
P, SERBAICK 2 HNOBERIRNTHS. N1 *
E@N e 7 75 ANBHEABS DITHBT 5 & 5
BBEBLVANVTBOTHRAL»IRBRLIZ. 20X
BRI 5 KIGIZERERRICH /s b OZRHR
»HiLA.

aoN

Paspalum Paspalum Hemarihyia Ponicum
notatum urvillei compressa repens
1001 — M i 1
=}
S 50
3]
Lo Al HH
ON IN 4N 8N  ON IN 4N 8N ONIN 4N 8N  ON IN 4N 8N
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Fig. 5. Effect of levels of nitrogen applied
on dry matter yield (Index) of four grasses.

Maximum yield of each species: 100.
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Fig. 6. Effect of frequency of cutting on
dry matter yield (Index) of four grasses.

Maximum yield of each species: 100.

Table 2. Effect of differential nitrogen fertilisation on dry matter yield
of grasses sampled at successive cuttings (g/pot).

Species ' Rate of N | 1st cutting | 2nd cutting | 3rd cutting | final cutting Total
P applied Jul. 16 Aug. 13 Sep. 24 Dec. 13 dry weight
Paspalum 0N 5.5 10. 4 14.1 3.0 33.0
notatum 1N 24.1 39.9 31.7 4.1 99.8
4 N 25.8 55. 6 64.0 13. 4 158. 8
8 N 27.9 49,6 60.6 16. 4 154.5
Paspalum 0N 11.8 15.7 27.0 4.7 59.2
urvillei 1N 84.1 57.5 43.8 6.4 191. 8
4 N 85.6 103. 5 117.7 15.8 322.6
8 N 76.1 85.5 116.8 33.9 312.3
Hemarthria 0N 19.2 11.9 15.3 1.1 47. 4
compressa I N 42.1 43.6 24.1 1.3 111.1
4 N 45. 6 54,7 74.0 3.7 178.0
8 N 34.4 34.4 58.8 5.7 133.3
Panicum 0N 6.3 7.6 15.0 | 2.5 31.4
repens 1N 27.8 17.9 15.2 ; 3.3 64.2
4 N 28.8 61.8 49. 4 ! 5.8 145.8
8 N 1 31.6 71.0 73.0 ! 12.6 188. 2
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Table 3. Effect of frequency of cutting on total dry matter yield of

four grasses (g/pot).

No. of | Paspalum No. of | Paspalum ‘ No. of |Hemarthria No. of | Panicum
cutting ‘ notatum cutting | urvillei ] cutting |compressa cutting ‘ repens
— e e e ; - —
6 70.2 6 ! 97.0 5 64,7 5 44.0
3 102.0 3 | 1449 3 105.7 3 88.9
2 103.1 j 2 i 186. 6 2 141.1 2 116. 5
I i .
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Summary

These experiments were done to clarify the variation in the seasonal growth pattern,
and the responses to temperature, nitrogen, and cutting of Hemarthria compressa R.
BROWN, Panicum repens LINN. and Paspalum urvillei STEUD., compared with those of Bahia
grass (Paspalum notatum FLUGGE). Hemarthria compressa and Panicum repens were col-
lected from the south-western islands of Japan, and Paspalum urvillei from the outskirts
of Fukuoka.

Seasonal variation in dry matter yield of these species were similar to those of
Bahia grass. Yield of dry matter increased with rising temperatures. In Paspalum
urvillei, the increase in dry matter yield was very rapid with increasing temperature at
the early stage of growth in comparison with the other species. From the observation
of temperature responses, it was found that the optimum temperatures for maximum
growth were over 30°C for Panicum repens and 25°C for Hemarthria compressa and
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Paspalum urvillei. With nitrogen fertilizer responses, Hemerthria compressa and Paspalum
urvillei showed almost similar trends those of Bahia grass. The dry matter yield of
Panicum repens increased under high nitrogen level, whereas the dry matter yields of
the other species decreased under the same nitrogen level. Frequency of cutting affect-
ed markedly the dry matter yields of these species in comparison with Bahia grass.
Dry matter yields decreased with increased frequency of cutting.



