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Influence of Cutting, Nitrogen Fertilizer and Plant Spacing
on Yield , Quality and Persistence of Purple Guinea Grass
(Panicum maximum TD58)

I. Influence of Cutting Height and Cutting Intervals on Yield,

Quality and Persistence
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Abstract

A field experiment was established to determine the influence of cutting height and cutting
intervals on yield , quality, and persistence of purple guinea grass. The experiment was carried out at
Khon Kaen University from May 2004 to January 2006. The design was a split plot with 4 replications.
The main plots were differed in the height of cutting (10 and 20 cm.) and the sub plots were differed
in the frequency of cutting (20 , 30 and 40 days). In the first year during a dry season, the experiment
showed that a lax cutting (20 cm.) yield more (P < 0.01) dried matter (TDMY) than a close cutting
(10 cm.). In the second year, the close cutting gave higher TDMY than the lax cutting (P < 0.01). The
cutting interval significantly influenced the TDMY both in the first and second year (P < 0.01). In the
first year, the close cutting gave higher CP than lax cutting (P < 0.01) but the ADF and the NDF

content in grass were lower (P < 0.01). In the second year, as the frequency of cutting increased, the
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amount of CP decreased in a linear fashion regardless or the cutting height. When the cutting interval
was thirty or forty days, the increase in cutting height resulted in a linear increase in the amont of CP.
The Total Nonstructural Carbohydrate (TNC) of stubble was significantly interactions (P < 0.01) on

cutting height and cutting intervals.

Keywords : Cutting height, Cutting interval, purple guinea grass, yield
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Table 1 Effect of cutting height (cm.) and cutting interval (days) on dry matter yields of Purple
guinea grass (kg/rai) in the 1% year, rainy season (May 2004-October 2004) and dry
season (November 2004-April 2005).

Total Rainy season Dry season

Cutting height (CH)

10 20 Mean® 10 20 Mean® 10 20 Mean®
Cutting interval (CI)

20 16294  1676.7 1653.0b 1379.7 1358.6  1369.2b 249.7 318.1 283.9b
30 1661.1 1781.9  1721.4b 1365.3 1376.0  1370.7b 295.5 405.9 350.7a
40 17547  2152.6  1953.6a 1526.4 1875.6  1701.0a 228.3 277.0 252.6b

Mean' 1681.6b 1870.4a 1423.8b  1536.7b 257.8b 333.7a
CHxCI ns ns ns
C.V .(%) 9.5 11.5 12.8

'Values in the same horizontal line not followed by the same letter differ at P < 0.05

*Values in the same vertical column not followed by the same letter differ at P < 0.05

Table 2 Effect of cutting height (cm.) and cutting interval (days) on dry matter yields of Purple

guinea grass (kg/rai) in the 2" year, rainy season (May 2004-October 2005) and dry
season (November 2005-January 2006).

Total Rainy season Dry season

Cutting height (CH)

10 20  Mean® 10 20  Mean® 10 20 Mean®
Cutting interval (CI)
20 4350.0 4193.6 4271.8a  3460.8 3239.6 3350.2a 890.8  954.2 922.5b
30 35124 29852 3248.8b 22824 2000.8 2141.6b 12300 9844  1107.2a
40 34340 3051.6 3242.8b  2086.8 1899.6 1993.2b 13472 11520  1249.6a
Mean'  3765.5a 3410.1b 2610.8  2380.0 1156.0  1030.2
CHxCI ns ns ns
C.V. (%) 8.4 9.4 122

"Values in the same horizontal line not followed by the same letter differ at P < 0.05
*Values in the same vertical column not followed by the same letter differ at P < 0.05
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Table 3 Effect of cutting height (cm.) and cutting interval (days) on CP, ADF and NDF of Purple

guinea grass (% of dry matter) in the 1* year.

CP ADF NDF
Cutting height (CH)
10 20  Mean® 10 20  Mean® 10 20 Mean®
Cutting interval (CI)
20 9.05 8.4l 8.73a 36.40 39.54 37.97¢ 64.68 66.37 65.52¢
30 852 7.73 8.12b 40.31 43.64 41.97b 66.45  68.12 67.29b
40 747  6.69 7.08¢ 43.12  45.09 44.10a 69.10 69.15 69.13a
Mean' 8.35a 7.61b 39.94b 42.75a 66.74b  67.88a
CHx CI ns ns ns
C.V. (%) 4.39 3.48 1.03

'Values in the same horizontal line not followed by the same letter differ at P < 0.05

*Values in the same vertical column not followed by the same letter differ at P < 0.05
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Table 4 Effect of cutting height (cm.) and cutting interval (days) on CP, ADF and NDF of Purple

guinea grass (% of dry matter) in the 2" year.

cp ADF NDF
Cutting height (CH)

10 20 Mean® 10 20 Mean® 10 20 Mean®
Cutting interval (CI)
20 8.02a  8.07a 8.04a 4203 4265  42.34b 67.53  66.88 67.20c
30 7.54b  8.02a 7.78b 4286 4293  42.8% 68.93  67.84 68.39b
40 7.06c  7.92a 7.49¢ 4296 4320  43.08a 69.58  68.51 69.04a
Mean'  8.0la  7.54b 42.62b  42.93a 68.68a  67.74b
CHx CI ok ns ns
C.V. (%) 1.41 0.71 0.43

'Values in the same horizontal line not followed by the same letter differ at P < 0.05
*Values in the same vertical column not followed by the same letter differ at P < 0.05
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et al. (2006) Msdanaegtiesiiifsina CP 3
uazanaaiierinoglumada luvaiziderfuling
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]

wliitelfiu
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Table 5 Effect of cutting height (cm.) and cutting interval (days) on Total Nonstructural Carbohydrate

(TNC) of stubble Purple guinea grass (mg./gm) in 180 days and in 540 days.

TNC (180 days)

TNC (540 days)

Cutting height (CH)

10* 20° Mean 10? 20° Mean
Cutting interval (CI)
20' 212.48¢  307.88b  260.18C 203.74f 304.00d 253.87C
30' 252.77d  311.62b  282.19B 269.00¢ 345.96b 307.23B
40' 296.65c  321.22a  308.93A 318.17¢ 356.07a 337.12A
Mean 253.97B  313.57A 263.47B 335.34A
CHX CI ok ok
C.V. (%) 1.71 0.34

'Values in the same horizontal line not followed by the same letter differ at P < 0.05.

*Values in the same vertical column not followed by the same letter differ at P < 0.05.



o

UAUINYAS U 35 atun 3 nINHAN-NUENsU 2550 353

3 10 B.ua2 20 BN, MIVIYFWANNDIUMTAN

Y]
=Y

fun WiliBna TNC vemdifinguuuut “uns
(P < 0.01) agFnanualumsda (20, 30 uaz
40 $u) mainanu _unsdanghan 10 1
20 s, Juwnlilithina TNC ianuuu “uas
(P < 0.01) Tuvghilaery 180 Fuuag 540 Tuiida
4 20 suwudina TNC snnhmsdaiionu q
10 g, owihunnziiina TNC wdeughenn
weiilulugsnuly, seadeunazminiieriy ¢ w13
lamnnn1 BwReInTeNYs Wadi et al. (2004)
MNazauanu glumsdaiinader3na TNC lungh
wies 3 1eiugnuIMIda 9 30 @N. HSnm
TNCinnnhmssiafsssudamilumdhiuilesuas
gnn muilefentiu teiugAsuns fszduanu 9
Yoamsaa lilinasiolFuna TNC nazmsaangiaig
$290mAYng 60 TunulSina TNC viesnth
msdannq 90 Turdioanamainh TNC WFHuumda
wslumstiug edhalsinumnnammaaes
U5inan TNC fnuiivsinaufisanedoanuaiogues
NENAINBNUYBY Ogden and Loomis (1972)
TunghéSnaailvlamsmi ¢ wl3mad
1 wesifud dwinutandngli unsawsyiivin

lduazmelun a

su

9

1. luTusnveanislgnizduanu _ail
WMae wdemIdana1aul"ieadsegluszdu
20 sumneiunliuiezlinanda snhmadai
sefy 10 suensdalugegeruuazgquds
wiamninlildomadiafiszdy 10 suasilild
HANAR 3 A

2. $aeszszanudlumsdailinanda
3.0 A madanng 40 ulugrdusnveamsign
namniifldemnmsianng 20 Tulinanda ¢ a
fanandnruuaghsagiy nhihagudimadin
il¥inanda 9 _afemsdanng 30 Tu

3. msfanghlussdumuazdssiving
CP annmadiangnluseau suazdaginarlums
davonl “naliar ADF wag NDF tuaamaq
edamgnluszium nazmstianailumsdalien
oonllagili¥ ADF uag NDF ifin_studiiums
Favghuelildaann_sarsfinsannnbina
wandai ld¥uaugldedu

4. msfafiseiuanu o 2 sedunazg
anuilumsdaii 3 soziinansznudeysing TNC
uAHUSIN N BN oA DANNAID Y YBINE

@n 1581994

ABBWNT 0. 2545, vghauil "1, nswdd “ad
NITNTNINBATUAZ WINTOI (19N 1TIHEUNS).

MayFe ndigaduaziian 1 A 2511, wanszny
N3ZINBUADDINIT 1309VDINGAUNDY
fewmnnsfadossduanudeeg fu.
FPNUHANINAINTDIMNI 9 2512
AsNlg ol AsENININEATIAE MnTal.

s
2

a a L4 A/ L4 v a o = a o
IR YNDITING  PITAU IWIUUN  INYTAANGA

D

AdoN wazwad Ansead. 2538 AR
vesmsinuazdanighilasitiidenanan
uay szneumatalveIrgnAu - HN.
NeNUNANITEYIEIY 2538. nete1Ms
03 naNld a1l nsznranvasuas vinsol.

n ;n%{ Ny Uizys asedghnas 1303 dunsnal.
2543, szozilgnuazanudvesndade
Hardauaz ulszneumaivesrgNALl
“inludugaiumen. NenuRaNUITY
Uszand) 2543. nesenns “nd asulg 1l
ATENININBATUDL MNIOL.

udFy aaedua. 2544, maldTlsunsu SAS i
Tiansimiatens "o, Ypadd 2.
MAIB TR AT ANTIAEATAY AF
WMINNasveUNAY : van. 1NMAGIIN
MY vOUUAU.



o

354

U 35 atuhn 3 nsNHAN-NUENEU 2550

LAUINYAT

%

355 v Ny Wl eAmansd sl 2dTand
uazdFes 1 W 2538. HANDY UBIVDA
wehAuil “shedeszesiiauazszasmslih
Tasszuusalsemugguds. NeNUHENY
Wolszill 2538. nevoIMT Al AT
g "0l nsgnaunvasuag vnsol.

Afss auunas mon < ldufuasasyo Ineyam
Suse. 2538. szaznMYEIMIaasansn
ua:izazﬂqﬂﬁﬁdawawamaz szney
maaiivesanauil “ialudugathnges.
NeNUNaNUITEYsZT 2538. o9
o3 nsvle "o nsEnynnmaIuas Mnvol.

130 Sunifurl. 2535. Sndnavesanwudlumsdai
NdowandnuazaNNAIRYYRMINBNILA
(Brachiaria decumbens) Ltazéll’snﬂﬁ
T lala (Stylosanthes hamata cv. Verano)
ﬁﬂqﬂé’mﬁ’uﬁwmﬁwuﬁﬂ%m@mﬁmmm a3
i 1913 A a3 Uada
MPIAY NHNINPIADVOUNAU.

150 Funmiind auen myeuazyye Aawa. 2647,
Snsnavesnnudlumsiaiifidenandn
uazANNANBEYMANBENUUA (Brachiaria
decumbens). M3 131ABAI. 20 (1): 75.

19N Mine3. 2547, N¥o1Ms  allwaiou. MaIm
Wi aaznEas AMINeIduInYas-
M % Nl Imedgineasn a3,

A.0.A.C.1984. Official Methods of Analysis. (21"
eds.). Association of Official Analytical
Chemistry, Washington D.C.: USA.

Barnes, P.B. 1998. Seasonal dry matter productivity
of introduce forage plants in a subhumid
site in Ghana. Available: http://www.
ssdairy.org/Additionl Res/AFRNET/
Seasonal.htm. Accesses Jan.24, 2004.

Canto, M.W., C.C. Jobim, U. Cecato, C.R.C. Castro,
A.R. Hoeschl, S. Galbeiro, S.M.

Coneglian, R.S.M. Peres and H.L.M.
Moreira. 2002. Forage accumulation and
tillering in Tanzania grass (Panicum
maximum Jacq.) pasture after deferment.
Maringa. 24 (4): 1087.

Cecato, U. ,A.O. Machado, E.N. Matins, L.A.F.
Periera, M.A.A. de Freitas Barbosa, and
G.T. dos Santos. 2000. Evaluation of
production and any physiological
characteristics of genotypes of Panicum
maximum Jacq. under two cutting heights.
Rev.bras.zootec. 29 (3):603.

Ezequiel, JM.B. and V. Favoretto.2000. Effect of
management on the chemical composition
and tillers production of Coloniao grass
(Panicum maximum Jacq.). Rev.bras.
zootec. 29 (6):1607.

Gerber, U. 2000. Cutting frequency and stubble
height of reed canary (Phalaris
arundinacea L.): influence on quality and
quantity of biomass for biogas
production. Grass Forage Sci. 57 (2): 389.

Gerdes, L., J.C. Werner, M.T. Colozza, G. Braun,
R.A. Possenti, P.B. Alcantara and E.A.
Schammass. 2000. Chemical composition
of Marandu, Kazungula and Tanzania
grasses under different cutting ages.
Available: http:www.scielo.br/research/
chemical_composit-ion/grass.htm.
Accesses. Apr. 19, 2006.

Goering, H.F. and P.J. Van Soest. 1970. Forage
Fiber Analysis; apparatus, procedures, and
some application, U.S.D.A. Agr.
Handbook No.379. USA.

Gomide, C.AM., J.A. Gomide, C.A.M. Huaman
and D.S.C. Pacinllo. 2002. Photosynthesis,



UNUNYAT

U 35 atun 3 NINHAN-NUENEU 2550

355

organic reserves and regrowth of
mombacagrass (Panicum maximum Jacq.)
under different defoliation intensities of
the main tiller. R. Bras. Zootec., 31 (6):
2165.

Humphreys, L.R. 1974. A guide to better pastures
for the tropics and sub-tropics. 3 ed.
Wright, Stephenson & Co. (Australia) Pty.
Ltd. Victoria: Australia.

Middleton,C.H. 1982. Dry matter and nitrogen
changes in five tropical grasses as
influenced by cutting height and frequency.
Trop. Grassl. 16 (3):112.

Ogden, R.R. and W.E. Loomis. 1972. Carbohydrate
reserves on intermediate wheatgrass after
clipping and defoliation treatment., J.
Range. Mgmt., 25 (1):29.

Omaliko, C.P.E. 1980. Influence of initial cutting
date and cutting frequency on yield and
quality of star, elephant and guinea grasses.
Grass Forage Sci. 35 (1): 139.

Rego, F.C.A., U. Cecato, J.C. Damasceno, N.P.
Ribas, G.T. Santos, F.B. Moreira, and
AM. Rodrigues. 2003. Nutritive value
of Tanzania grass (Panicum maximum
Jacq cv. Tanzania-1) handled in different
pasture heights. Maringa. 25 (2): 363.

Santos, P.M. M.A.A. Balsalobre, and M. Corsi.
2003. Morphogenetic characteristics and
management of Tanzania grass. Pesq.
Agropec. Bras., Brasilia. 38 (8): 991.

Singh, D.K.,V. Singh and P.W.G. Sale. 1995.
Effect of cutting management on yield
and quality of different selection of Guinea
grass (Panicum maximum) in a humid
Subtropical environment. Trop. Agric. 72
(3): 181.

Steel, R.G.D. and J.H. Torrie. 1960. Principles
and procedures of statistics. Mcgraw-hill
book Co., Inc. USA.

Tudsri, S., S.T. Jorgensen, P. Riddach and A.
Pookpakdi. 2002. Effect of cutting height
and dry season closing date on yield and
quality of five napier grass cultivars in
Thailand. Trop. Grassl. 36 (2): 248.

Turner, L.R., D.J. Donaghy, P.A. Lanet and R.P.
Rawnsley. 2006. Effect of defoliation
management, based on leaf stage, on
perennial ryegrass (Lolium perenne L.),
prairie grass (Bromus willdenowii Kunth.)
and cockfoot (Dactylis glomerata L.)
under dryland conditions. 1. Regrowth,
tillering and water-soluble carbohydrate
concentration. Grass Forage Sci. 61(1):
164.

Vantini, P.P., T.J.D. Rodrigues, M.C.P. da Cruz,
L.C.A. Rodrigues, and E.B. Malheiros.
2005. Total non-structural carbohydrates
contents of Tanzania grass fertilized with
different levels of nitrogen. Maringa.
27 (4): 425.

Wadi, A., Y. Ishii, and S. Idota. 2004. Effects of
cutting interval and cutting height on dry
matter yield and overwintering ability at
the established year in Pennisetum
species. Plant Prod. Sci. 7 (1): 88.

Yoshida, S., D.A. Forno, J.H. Cock, and K.A.
Gomez. 1976. Laboratory manual for
physiological studies of Rice. 3" edition.
The International Rice Research Institute
(IRRI). Los Banos, Laguna: The Philippines.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


