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Studies on the Dry Matter Production of Napiergrass V. The regional differences in the dry matter yields
of leaf blade, stem and dead parts : Koji ITO, Yoshio MURATA*, Tomoshiro TAKEDA**, Masao HOSHINO***,
Tadakatsu OKUBO*, Etsuo MIYAGI**, Hirotsugu NUMAGUCHI and Shinobu INANAGA*** (Faculty of Agriculture,
Miyazaki University, Gakuenkibanadai, Miyazaki 889-21, Japan ; * Noudai Research Institute, Tokyo University of Agriculture,
** Faculty of Agriculture, Kyushu University ; *** Research Institute of Tropical Agriculture, College of Agriculture, Ryukyu
University ; +Animal Husbandry Experimental Station, Faculty of Agriculture, Tokyo University ; *+ College of Agriculture,
Ryukyu University ; **+* Experimental Farm, Faculty of Agriculture, Tokyo University)

Abstract : Dry matter yields of the leaf blade, the stem with leaf sheath and the dead parts of napiergrass,
Pennisetum purpureum Schumach, cv. Merkeron in the first year of growth were compared among Tokyo, Nagoya,
Fukuoka, Miyazaki, Naha and Iriomote Island.

Yield of the leaf blade at the final harvest in the plants grown without cutting was lower at the southern sites.
However, the regional differences in the yields of the stem and the dead parts of the above plants and yield of
each part of the plants harvested at early- or middle-August, were not related with the regional differences in the
length of productive period and the climatic conditions. In the aftermath by the cutting mentioned above, yields
of the leaf blade and the stem were higher at the southern sites. The productive structure and the feeding value
to ruminants of the uncut plants and the aftermath, in terms of dry matter yield of leaf blade and yield ratio of
stem to leaf blade, were significantly correlated with cumulative temperature and were inferior at the southern
sites. .

Key words : Cutting, Napiergrass, Regional difference in yicld; Weight ratio of stem to leaf blade.
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Monthly means of daily mean temperature and daily solar radiation at six
sites. Left : Temperature (T), Right: Solar radiation (S).
O: Tokyo, @: Nagoya, A : Fukuoka, A : Miyazaki, [1: Naha, B : Iriomote
Island. Values are the averages for the years from 1984 to 1986 at Tokyo, 1984
and 1985 at Nagoya, 1984 at Fukuoka, from 1983 to 1986 at Miyazaki, 1984 and
1985 at Naha and 1985 at Iriomote Island.
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Fig. 2. Dry matter weights .of leaf blade, stem with leaf sheath and dead parts at
Tokyo and Miyazaki in experiment 1. Left: 1-cut plot; plants were grown
without cutting during the investigation period from May to November. Right :
Regrowth after a cutting at early or middle August. -

@, O: Leaf blade, B, [J: Stem with leaf sheath, &, A : Dead parts.

Closed Tokyo, Open : Miyazaki.

-7z,

HET B3I KB E TR D ZEIRE b R Ut
HErbE—ETHRAITH -, BB X ZOER
ELTHE, 7, SARBRLEL, BOoHMBIErEL
tEAA A S, BHREROMER & < ZE» -7z,

Bk EORIZERE L 720, BIFMIL Tl oMhis
EESpol, WARVEREOME TN KD

BRI B R EFCET 2L, 20D,

BEOMBIEIFTL D20 o708, BREDHE

FOHBIZ LR TE L otz

2. TEEDOERIZHES B R EBNEEMENE
1t (=B 1)

F2M, HREEEECET RSOy

BORRHELER LI,



FHES

AET I AOEOEECET AR ESH 51

1ED D OREOBINEE X, Wb, 78
w58 AP TAEL, ZORMOEERERIC
HARTEEOFNKE h otz 6 B TAUATRYI
ATAUBIISECERRDOAMEDP > T2, BHE,
9B THE CRBEELAKREROELERLE
B, ZOBIZFEL Lz, ZORLREROIHD%
{, BRAEROERRTEOAVRED 57z, F5E
HERFLFHEPE O ) EFOFBAE L, &1
2 9 B LB OHIRE K & b o7z,

DSz, 1END B 3 EYEDRIEE
DEHHECIER BB L TOPRERY, 204
BXREOEHNECOHIEEIC L 2 £ 223K &
WEHEEI NS, B, REOAH, 6 FTHET
BRIELMENT D, EEORITEE RS bE
B RTINS otz Livl, ZOBRERY &
LT, TREUVBHDBRTIZB 2ELZER VR
BEORIMEEEERROH PR E» o7, 9 H LML
BRBEUEROANRRIZEL 2D, EOMEDE

HOEVIO T2, FEOHRFIIRTOSTNE S 5

7z, Lidpl, BEOBIEEII/NS ok,

L, 2BEDOBEI, TELREEHRMBIAE
BLUBOKBETHEZ->T, 1EXNDD L5 2’
EXERICEAT IRHE R, £, BEBOAD
BRTHZZEiCLY, BEMEIEH LY, 2K
PRV EROHFPRE P STz,

BE/ZEHEOL (S/L M) 2H3IHRLE.

1EX Y OFIFZBITS S/L X, 5 A Ears
6 AT AL, 20RRRKHERE T

BIL 7z, BRI BT SR AROEETH o7

2, ZOHMSEOT 2R, Hb, EARCES
EXE TR T AR, BEEICHNTER:, %
IS THARMEMICE L LEL 2oz, Zh
X, HREOASEMS TEHEENZ LR U6 BT
FTCORENENZ LRI EEZLNS, L
L, TETEH»> 9B EAE»ITE, EHEROA
2, BEOBANERTDW S/L ORI
AK&L, 9B TAMBREESEDOEIBD D
2 S/L thid/ANE o7z,

2H/HED S/L i, MYERDERCIEERDOS
BEWDS, ZOREMHEE b, BEOEAHL
BFICETL, ZORHEAZRBES £ 1END L[
WHEAER ER L2, L, 2BEOEEE, &
BOBETCEIVBEOHEAKINEL 2-T, S/L It
& 1 EID CEEARTE S, W OEIRIZIE—% L
7eoo N ' :

S/L ratio

1 1 1 1 1 I ]
OMAY JUN. JUL. AUG. SEP. OCT.NOV.

Fig. 3. Ratio of the dry matter weight of stem
with leaf sheath to that of leaf blade (S/L
ratio) at Tokyo and Miyazaki in experi-
ment 1. ‘ )
®, O: l-cut plot; plants were grown
without cutting during the investigation
period from May to November.

A, A : Regrowth after a cutting at early
or middle August.
Closed : Tokyo, Open : Miyazaki.
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Fig. 4. Dry matter yields of leaf blade, stem with leaf sheath and dead parts at six

sites in experiment 2.

[ 1: 1-cut plot ; Plants were grown without cutting from the time of planting

at early or middle May to the time of the final harvest in October or November.

555 The first growth of 2-cut plot ; Plants werer cut at early or middle

August during the same growing period as the plants in 1-cut plot.

Y/ : The aftermath of 2-cut plot.

——: Range of variation of yield.
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Fig. 5. Correlation of the ratio of dry matter
yield of stem and leaf sheath to that of leaf
blade (S/L ratio) with cumulative temper-
ature in experiment 2.

O 1-cut plot, A : The first growth of 2-cut
plot, @: The aftermath of 2-cut plot.
Correlation coefficients are 0.773** (signif-

~ icant at »<0.01) for I-cut plot, —0.065 for
the first growth of 2-cut plot and 0.565*
(significant at »<0.05) for the aftermath
of 2-cut plot. As for the plots, refer to the
note of Fig. 4. Correlation was derived
from the data obtained at five sites exclud-
ing Iriomote Island in experiment 2.

Table 1. Multiple regression analysis for mean daily dry matter increases of various parts in shoot
depending on the mean values of temperature, solar radiation and rain fall during the growing

periods ¥ in experiment 2.

Ratio of Standard partial regression coefficients of
Plots * Plant part contribution temperature solar radiation ~ rain fall
1-Cut Leaf blade 66.5*%* 0.032 —0.714 —0.197
Stem ¥ © 35.6 0.747 —0.437 —0.144
Dead parts 21.4 —0.520 0.464 0.020
First growth Leaf blade 15.3 0.147 —0.215 0.350
of 2-cut Stem ¥ 6.5 0.152 0.120 0.049
Dead parts 21.0 —0.028 0.326 —0.365
After-math Leaf blade 38.6 0.738 —0.103 —0.559
of 2-cut Stem ¥ 57.5* 0.606 0.536 —0.504
Dead parts 30.1 —0.271 0.614 0.014

1) Derived from the data obtained at six s1tes in experiment 2.

2) As for plots, refer to the notes of Fig. 4
3) Stem with leaf sheath.
* ! Significant at p<0.05, **

: Significant at »<0.01.
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