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Takes1 SHiNjo and Masao HosHino: Studies on the introduction
and cultivation of the tropical pasture grasses in South-
Western Islands, Japan (II). Effect of wvarious nitrogen
fertilization on dry matter yield of several tropical pasture
grasses

Summary

This paper reports the results of experiment of the effect of nitrogen fertilizer
on the dry matter yield of three tropical grasses, Guinea grass, Rhodes grass
and Green panic grass in the South—Western Island of Japan. The results
obtained this experiment were as follows:

The rate of nitrogen application were 0, 4, 8, 12kg, 10aeach cuttings (ON,
1N, 2N, and 3N plot respectively). Average dry matter yield of three grasses at
each nitrogen level were 280, 830, 1470, 1950kg, 10a, respectvely. The
increase of dry matter yield was gradually decreased with increasing rate of
nitrogen application. The results of this experiment indicate that there seems to
be the most favorable application rate around 3N plot (74.5kg,“10a, year) .

Average dry matter yield of three grasses showed marked seasonal changes.
At all rate of nitrogen application, the maximum growth rate was shown in
Summer, and the minimum was in Winter. The ratio of the minimum growth
rate to the maximum were recorded between 21 and 26% at any rate of nitrogen
applications. It is suggested that the factor concerned with the seasonal changes
of dry matter yield seems to be mainly temperature, and the rate of nitrogen
applications appears to be of little significance on the dry matter yield in
Winter.

Average dry matter yield of three grasses for 1kg of nitrogen application were
32, 31, 27kg at the rate of application of 1N, 2N and 3N plot respectively.

Effect of nitrogen application was highest at the low level of
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nitrogen application, and this effect was reduced with increase of application
rate. Guinea grass showed the highest response to nitrogen application, and
showed significantly greater response than other grasses to the high level of

nitrogen application.
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1. E9RE

EFEBEOERKEC R T IEYNEATablel TR L, REBOFPHEYNES10a K hE
5L, ¥=7 75 A, ONX210kg, INX760kg, 2NX1590kg, 3 N[X2290kg, = — X2 5 R(t,
ON[X330kg, 1N[X930kg, 2N[X1440kg, 3 NX1850kg, 7V — v /3=y 7, ONX290kg, 1NX
790kg, 2 N[X1370kg, 3N[X1710kg, TH -1, EL NV DEREHHE L LONXK~INKOEYINE
e —XT I ARKKT, FV—v =9, F=775ADFETH -1h, 2NX~3NXDOH, 5
DEFRKELDEF=T IV IANRRKENRD, v—XTFA, FYU—v =y VDEEE T F*
CTHEEMOINKOEHEYNER 1 & LEBEDINK~INRILE T 5+ N EFhDEBOFEHEY

Table1 Changes of dry matter yiled of several tropical pasture grasses at
various nitrogen levels(kg/m?)

Year Ratio of &
— H atio of dry matter
N—levels species Total Average vield taking ON as 1

1984 1985 1986 1987

Guinea grass 0.28 0.24 0.12 0.19 0.83 0.21 1
ON Rhodes grass 0.43 0.40 0.24 0.23 1.30 0.33 1
Green panic 0.26 0.24 0.21 0.43 1.14 0.29 1
Average 0.32 0.29 0.19 0.28 0.28
Guinea grass 0.74 0.79 0.67 0.82 3.02 0.76 3.6
1 N Rhodes grass 1.04 1.14 0.79 0.75 3.72 0.93 2.8
Green panic 0.71 0.77 0.68 1.01 3.17 0.79 2.7
Average 0.83 0.90 0.71 0.86 0.83
Guinea grass 1.24 2.02 1.02 2.07 6.35 1.59 7.6
2N Rhodes grass 1.59 1.75 1.27 1.16 5.77 1.44 4.4
Green panic 1.15 1.32 1.28 1.74 5.49 1.37 4.7
Average 1.33 1.70 1.19 1.66 1.47
Guinea grass 1.46 2.51 2.27 2.93 9.17 2.29 10.9
3N Rhodes grass 1.84 2.34 1.60 1.63 7.41 1.85 5.6
Green panic 1.25 1.73 1.62 2.25 6.85 1.71 5.9
Average 1.52 2.19 1.83 2.27 1.95
Analysis of Variance
Source of
variation S.S. d.f. M.S. F F(0.010)
N—levels 59.0737 3 19.6912 391.8545 4.07
Species 0.9165 2  0.4582 9.1191 4.93
Year 2.4965 3 0.8321 16.5605 4.07
N —levels X Species 2.2213 6 0.3702 7.3673 3.04
N—levels X Year 2.1751 9 0.2416 4.8095 2.63
Species X Year 3.4820 6 0.5803 11.5489 3.04
N—levels X Species X Year 1.5714 18 0.0873 1.7373 2.15
Error 4.8241 9% 0.0502

Total 76.7609 143
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RIGDENZ ERAD D, BEKE, BEEBIVERI 1 BKETEETH -1 L REHR
Brbl3T8RAEOBEBIELL, EEKECOWTE, HLLKEEENRD LR, ¥2T
BN L EMEELYITRIC LEBRAKELZERET S L, ONK~INXKOFHETRIEE/ME b, MK
BERREL, HAETBELELIETTIZENBEEIN, EOHFIBECRETHSLLELD
Nico BHIDAEEM L KGEDOHE» DHB T 5 &7 EL2NK U EOBERZ A L TEHIK
B A S L, HFEROMREZES LN, BEHEEEOEERECEVCTREETHLEELLNS,
2. FMEEN

MOBOEAED 1 B4 OBEWBINEOHB % Table 2 TR L1zo ONK~3NXDOMID 3 E/ED 1
BYooFEyEyEmEe AN VI BHE AT, 10a 24 HONKX1.234kg, 1IN[X3.975kg, 2N[X

Table 2 Seasonale changes of dry matter yield of several tropical pasture
grasses at various nitrogen fertilization levels(kg/10a/day)

N—levels Species Feb. May June July Sept. Oct. Dec.

Guinea grass 0.288 0.368 0.830 0.775 0.674 0.373 0.211

ON Rhodes grass 0.350 0.783 1.496 1.200 1.382 0.552 0.250
Green panic 0.300 0.830 1.376 1.329 1.414 0.431 0.392
Average 0.313 0.660 1.234 1.101 1.157 0.452 0.284
Guinea grass 0.860 1.860 3.706 3.262 3.326 1.568 1.336

1N Rhodes grass 0.836 2.934 4.481 3.742 4.391 1.250 0.725
Green panic 1.449 2.346 3.739 3.236 3.625 1.596 1.304
Average 1.048 2.380 3.975 3.413 3.781 1.471 1.122
Guinea grass 1.762 4.583 10.336 6.359 7.503 4.369 3.540

2N Rhodes grass 1.393 5.537 6.578 4.985 6.695 1.844 1.409
Green panic 1.723 4.802 6.225 5.084 7.158 2.524 2.288
Average 1.626 4.974 7.713 5.476 7.119 2.912 2.412
Guinea grass 2.783 7.179 11.892 9.077 11.848 6.025 4.528

3N Rhodes grass 1.882 6.538 9.352 6.129 8.890 2.549 2.245
Green panic 2.177 5.567 8.548 6.464 8.847 3.336 3.270
Average 2.281 6.428 9.931 7.223 9.862 3.970 3.348

Analysis of variance

Source of

variation S.S. d.f. M.S. F F(0.010)

N—levels 350.1849 3 116.7283 468.9463 4.47

Species 10.3326 2 5.1663 20.7553 5.36

Season 229.5992 6 38.2665 153.7326 3.41

N—levels X Species 23.3175 6 3.8862 15.6127 3.41

N—levels X Season 79.4129 18 4.4118 17.7241 2.51

Species X Season 7.8237 12 0.6519 2.6192 2.76

Error 8.9609 36 0.2489

Total 709.6321 83
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Table 3 Rate of dry matter production per kilogram of the nitrogen

Year
N—levels Species Total Average
1984 1985 1986 1987
Guinea grass 34 28 24 29 115 29
1N Rhodes grass 47 41 28 27 143 36
Green panic 32 28 24 36 120 30
Average 38 32 25 31 32
Guinea grass 36 36 25 37 134 34
2N Rhodes grass 47 31 23 21 122 31
Green panic 34 24 23 31 112 28
Average 39 30 24 30 31
Guinea grass 32 30 27 35 124 31
3 N Rhodes grass 40 28 19 19 106 27
Green panic 27 21 19 27 94 24
Average 33 26 22 27 27
Analysis of variance
Source of
variation S.S. d.f M.S. F F(0.010)
N—levels 137.5555 2 68.7777 13.2642 7.13
Species 117.7222 2 58.8611 11.3517 7.13
Year 765.8888 3 255.2962 49.2357 6.13
N—levels X Species 168.4444 4 42.1111 8.1214 5.57
N—levels X Year 19.7777 6 3.2962 0.6357 4.96
Species X Year 557.6111 6 92.9351 17.9232 4.96
Error 62.2222 12 5.1851
Total 1829.2222 35

h2HIPER kg DEWMEECRHTIEME LTESL 2 DM Table3 TH 5, Table3 iLrm&h 5
& RIEEEK 1kg 4 D DEWEEDRD 3EFEFHIX1NKX 32ke, 2NX 31kg, INX27kgTH »
o ThOHELVNAVDBHEX T ERIBERDOFIFIAN L ENIh, BROMBEHEKT L L, £
NCH-> THIEER kg 40 OWEEDRIFED Lic, Th2EREHNCASL L, F=7 77 2L
INX 29kg, 2N[X 34kg, 3NX 31kg TH »1lc, MIEEEK lkg Y4 » DEWEERHRITI 2N X DA
BBRARKTHol, B—X 75 X2 1INX36kg, 2N[X 31kg, 3NX27kg, 7V —¥ /=5 721N
X 30kg, 2N[X28kg, 3NX24kgTh -7, B, ERKERIVFEKRI 1 BKETHEETH -1
O—XJF5RETY =y JZINRKOEBFRKETHIEEFR kg 4 OMWEEDRIIFZKE k-
e, 2NK, SNREEBROBEHREARTIZEAMERIMET L, 2O ELF=T 75 RIT
O—XF5RETV)—v =y JIHE L CHIEEOBEETH L EE L DT,

wm B
FARIEAZEBCRT 2 BH M A HBEORKOLERETH L, ¥=T V77X, rn—-XTIF2XEK

STV —v R=y /D3 BERBEPACTEYRBICRITTHRIBEZEOHELHAMNCT L LDICER
Eht, BROKXERILUTOEY TH 5,
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1. EYpE
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PR A L3N 2NEKOM .35 L R 9 BROEGEnc VERh T ~Tc, ThHDER
hHINXOEFRKE(T4.5kg 10a,/ F)FACEXRBEAROGEMBEOFENHEI NS, Zhid
EROIET 75 ADOBRAERBHAEY (60kg,10a,/ F) L VEL L ->TWABNEBROLTEDEL
EAERTLHLEBEIEZYBETHH S,
2. FMEEN
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POROEOEIIONKIZ12AH, INK~3NETE, 2AMOVEY TH-tc, WFROEFEKED
BFUTLHAAEBTHIEROEC A0, M/ NEBHIMEROLIA TS -2, IEBEFHORFEK
AFPRCHT I2RNEBFBHOREYHEINEDOE G2 RKDSH L, ONK ~3NEKDOWTFh$21~26%
OEHATH 1o THOLEEEBESCRTAREOEMEEOEHOK S ARERIEE LA, K
BOZMCER LALLM Tha S TE V2 RO E NI,
3. HIEEF ke LY OEMEEDR

MIREE kg 40 D 3EBOFEHEYWEERIX, 1NX32ke, 2N [X 31kg, 3NX 27kg TH - 720
MREDOZHFRITEL N VOBERAZBEE LI INKAEKRT, 2NIX, 3NK, LftHgrBELL T < &,
WICHARE R kg 40 OEHEE~OERRIET L, ChAHE@ENCLSL L, ¥=7 775 232N
X 34kg kT, 3NX31kg, INK29kgDIETH -7z, 2 — X275 Z{FINRK36kg, 2NX
31keg,3NX27kg, 7V —v /8=y Z7{Z1NX30kg, 2N[X28kg, 3NX24kgTh 71, u— X7
FRETY =Ry VOMBEEIINXOEBRKETHIEER ke 4 » OLEWEEC VT 5 H M
DNERAKIZY, SHLEBROEBEWMAL TV ELERERET L, 2O 3EEOKNLT
BF¥F=775 20BRCHTAIRIEHKEL, LHriMEgoEC-EETHILEELLR S,
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