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Dry matter yield and quality of forages derived from three grass
species with and without legumes using organic production methods
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ABSTRACT: This study was the second year of an experiment which was carried out to investigate the use of
forage grass species with and without legumes using organic production methods to produce forages for optimal
dry matter yield and quality in Korat soil series (Oxic Paleustults). A field investigation was conducted from April
2007 to April 2008 at Khon Kaen University Experimental Farm, Northeastern Thailand. The experiment was a 3 x 4
factorial arranged in a randomized complete block design (RCBD) with 4 replications. The 12 treatment combinations
consisted of 3 species of grass (G), viz., (1) Ruzi grass (Brachiaria ruziziensis), (2) purple Guinea grass (Panicum
maximum cv. TD 58), and (3) Napier grass (Pennisetum purpureum cv. Taiwan); and 4 organic production methods
(PMs), viz., (1) control (no fertilizer application, no legume mixture), (2) cattle manure (CM) at the rate of 25 tons/
ha, and broadcast seeds of (3) Verano stylo (Stylosanthes hamata cv. Verano) and (4) Wynn cassia (Chamaecrista
rotundifolia cv. Wynn) for grass-legume mixtures. The results showed that G and PMs produced significantly
different (p<0.01) dry matter yields of grass alone (g). Purple Guinea tended to produce higher g than Ruzi. PM with
CM application produced significantly higher dry matter yield of g (11,112 kg/ha) than other PMs. Dry matter yield
of Ruzi + dry matter yield of legumes (1) and purple Guinea+l were not significantly different (p>0.05), but both
produced significantly higher g+ than Napier+1. G-Verano stylo and G-Wynn cassia mixtures produced no significant
difference in g+1. Interactions (p<0.01) between G and PM were found in g, g+l and dry matter yield of weed. Purple
Guinea with CM produced the highest g (15,591 kg/ha) of purple Guinea alone. Napier with Verano stylo mixture
tended to produce higher g+l than Ruzi and purple Guinea with Verano stylo or with Wynn cassia mixture. Napier
with CM produced the highest dry matter yield of weed while the lowest was with Ruzi-Wynn cassia mixture. There
were significant effects (P<0.01) of G on CP, NDF, ADF, ash and DMD; and on ADL (P<0.05) of grass plus legumes
where Napier gave the highest CP, ADL and ash contents. On the other hand, Napier plus legumes gave the lowest
NDF and ADF contents. Ruzi plus legumes gave the highest DMD. There were significant effects (P<0.01) of PMs
on CP, NDF, ADF, ADL, ash and DMD of grass plus legumes. G-Verano stylo mixture gave the highest value of CP
(12.09%), the lowest NDF and ADF contents, and the highest DMD value (78.75%) of grass plus Verano.
Keywords: cattle manure, forage legume, forage quality, organic grass
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Table 1 Climatic conditions of experimental plot in the year 2007-2008 at Faculty of Agriculture Experimental
Farm, Khon Kaen University.

Jun. July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

2007 2008
Rainfall (mm) 151 159 291 239 158 14 0 28 0 52 365 111
Rainfall (days) 10 12 17 18 12 2 0 3 0 7 14 12
Min. temp.(°C) 261 254 250 251 234 197 19.7 174 177 224 251 253
Max. temp.(°C) 346 339 316 318 30.6 295 31.6 306 287 345 342 326
Ave. temp. (°C) 304 29.7 283 283 272 249 257 241 234 282 29.7 289
R.H.(%) 85 86 91 92 90 78 82 79 75 75 84 86

Sunshine duration. (h/d) 78 80 50 54 64 76 92 90 83 93 85 67
Solar radiation. (cal/cm?’/d) 223 235 193 186 187 218 220 226 231 244 226 216

Source: Meteorological Station, Faculty of Agriculture, Khon Kaen University (2007 and 2008).
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Table 2 Soil chemical property of Korat soil series at initial and after conducting experiment.

Initial soil chemical property

ltems Grass species Production methods

Ruzi Guinea  Napier Control’ CcM® Verano®  Wynn*
Initial
pH (1:2.5) 4.78 4.65 4.80 4.35 5.43 4.52 4.67
OM (%) 1.24 1.20 1.21 1.17 1.34 1.14 1.22
Total N (%) 0.047 0.042 0.047 0.043 0.054 0.040 0.044
Extr. P (ppm.) 5.04 7.06 6.66 3.70 13.72 3.33 4.26
Exch. K (ppm.) 50.06 51.42 70.19 20.68 164.69 19.59 23.94
After
pH (1: 2.5) 5.50 5.00 5.15 4.83 5.87 4.97 5.20
OM (%) 1.73 1.73 1.44 1.13 3.01 1.14 1.25
Total N (%) 0.054 0.051 0.054 0.049 0.061 0.046 0.054
Extr. P (ppm.) 9.50 10.75 10.50 2.00 34.67 2.00 2.33
Exch. K (ppm.) 43.00 38.50 49.00 18.67 109.00 22.67 23.67

'No fertilizer application, no legume mixture, “Cattle manure application, *Grass-Verano stylo mixture,

‘Grass-Wynn cassia mixture.
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Table 3 Soil bulk density (g/cm®) of Korat soil series at initial and after conducting experiment as influenced

by grass species and production methods.

Production Grass species (G)
methods Ruzi Purple guinea Napier Means
(PM) Initial After Initial After Initial After Initial After
Control' 1.55 1.64 1.57 1.64 1.58 1.67 1.56 1.65"
CcM? 1.52 1.50 1.55 1.61 1.56 1.61 1.54 1.57°
Verano® 1.54 1.60 1.55 1.62 1.56 1.59 1.55 1.60%
Wynn* 1.58 1.57 1.56 1.61 1.58 1.67 1.57 1.62%
Means 1.55 1.58" 1.55 1.62%° 1.57 1.63°
Significant levels
ltem G PM GxPM SEM
Initial After Initial After Initial After Initial After
Bulk density NS * NS * NS NS 0.018 0.029

*Superscripts in the same row and column indicate significant differences of DMRT at probability of 0.05,

* = P< 0.05, NS = non significant, SEM = standard error of mean, G = grass species, PM = production meth-

ods, 'No fertilizer application, no legume mixture, “Cattle manure application, *Grass-Verano stylo mixture,

*Grass-Wynn cassia mixture.
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wilauiu (AsvAnG uavAnly, 2542; 4310, 2548;
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sznauiulutl L sn NN TIUNIN AR RLNE AT
AL LaIfng (WTR, 2552) 1npAaeIasaliaanaAdnd
151891149949 Shehu and Akinola (1995) AWy
\ v % o Ao A X

dansdgnueuRenT waznafnantaNdTNTIw
Uzdulutlusnfesndluldf 2 was Blackshaw
et al. (2005) inudanalutlusniiaenditlda 1

Table 4 Dry matter yields of five cuts (kg/ha) of grass alone, grass plus legume and weed as influenced by

grass species and production methods.

Production Grass species (G)
methods (PM) Means
Ruzi Purple guinea Napier
Grass alone
Control’ 4187% 4833% 1300’ 3440"
cMm? 10804° 15591° 6943° 11112%
Verano® 4489 3620% 2700%" 3603"
Wynn* 4752% 4155% 18077 35717
Means 6058" 7049" 3188°
Grass+legume
Control 4187° 4833% 1300’ 34407
CM 10804° 15591° 6943°% 11112%
Verano 7916 6912°% 9315 8048"
Wynn 7193°%° 6741°° 6090% 6675
Means 7525" 8519" 5912°
Weed
Control 659° 1102° 961° 907"
CM 193° 736° 5580° 2170"
Verano 321° 419° 597° 446"
Wynn 275° 798° 1124° 732"
Means 362° 764° 2065"
" Significant levels SEM
ems
G PM G x PM
Grass * * * 816
Grass+Legume o * o 968
Weed * ** ** 284
ab..., AB...,, XY..

‘Superscripts with each item indicate significant differences of DMRT at probability of 0.05.

** = P< 0.01, SEM = standard error of mean, 'No fertilizer application, no legume mixture, ’Cattle manure

application, *Grass-Verano stylo mixture, 4Grass—Wyrm cassia mixture.
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4.19 ua 3.25 % AMAL TaiasTu 81g) 45 Tu
%A1 NDF, ADF uay ADL infil 47.84, 33.98 LAz
7.01 % AANAIAL WaT Mupangwa et al. (1997)
meeuiail fieng 56 Su 61 NDF, ADF wag
ADL Wil 42.5, 28.8 WAz 7.6 % ANNAIAL

LAUNERAT 42 (1) 1 65-80 (2557).

a cala
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. < .
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nstlgndananiAn NDF waz ADF 1e9ug)n
HANTAARAININNGN (P<0.05) FBAauAnLazliily
pan dudunaainiolaesssug ANEA1AINaY
AN TeAHAzIiNTULAZaAIAINLBUN0L
QI/ dldgl ' o Y o U F 3 % ‘é/ v o
fonausNiuunIAINa1 N nallaanadasiy

= \ Y a o

UVBY NUAT WAZANUY (2547) ANLIN wenRudl
Auinalgndanfudonnatauila e CP, NDF,
ADF waz ADL lungjnatrafan winiu 6.2, 70.3,
41.6 haz 3.2 % uazliipnlunnjnanta wiiiu 6.7,
69.5, 41.3 LAY 3.2 % ANAIAL ITUNANBIATIE
%A1 CP uaz ADL unnndn wagliiAiiala NDF
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srgBuariuiifsnglfranauduiuaessn
wAaEaN (Ca) sasnnetuneqluseaulndinas
14 zhumjﬁmﬂﬂﬂﬁmtﬁ@ﬂﬁ@m (Table 5) N3
winuianaasin W Ca luudasiilgnusiana
3 ﬁuﬁlﬁmﬁu Tudnuuumuianeulaziiiu
Unanlipn Ca mmmj’mmuﬁqmnﬂdﬁ%muau
uagldilanen Tneliduinndinislddunen 3.3
Wi wanelfiiudnnslddadgnuanluenall
aansaiiin Ca e uausnnndmstlgnua
A lesanndaiipmnaduduses ca wnnndd
mﬁﬁwxLﬂuﬂiz‘imﬁéﬁﬁuﬁmﬁﬁuﬁu

w1 Auitdning wazudes Ifpauidudu
yees1nnednada (P) PRINYNBENLAYD LA
e wandaeglussauindideei SananuuLld
{Junenlden P aawuazvduandasnniign
(0.174 %) @audn 3 ?ﬁﬁmﬁﬂiﬁﬁmgimzﬁu
IndiAneiy dounilenaidumezinauluiaild
yalailAn extractable P NAIN1INAABIZINGNTD
ﬁluj (34.67 ppm) Usznauruden pH ‘ﬁlzg\mfjﬁﬂ
#a8l (Table 2) Aavinlsian P Miflulsslemiilufug]
WNNATIRNARLLLBLYETEL Lasmeneda
Ugnrineizilanunsngeld P ldsnnme taeAuid i
P 5¥1919 20-30 ppm azagflusyAuna eI
FRaNTTU89NT (N4AR, 2548; Shelton et al., 1979)

aunaaesiitemsdRsBunadasaiildan P
ﬁﬂﬂﬂdwm‘éuj ﬁiﬁﬂmﬂﬁ (81 P) 1w 9199904
(2540) :eudvndasfuiulden P wiaiu
0.24 % fmgﬁﬁ LAZARLNIUG (2542) mﬂmumﬁﬁ
33 uazAuiidainetien Ca Wiy 0.36 waz 0.32 %,
P 1¥inrU 0.39 kAT 0.17 %, AMNANAL ITUNAREY
ﬂ%ﬂﬁﬂﬂj’]ﬁlﬁﬁﬂ Ca ln&iAeafiu wslien P
UBELNIN A0F LATAUY (2542) T1LIANNTNTU
204516 Ca 4az P lunaiiuli@saavintu 0.34
WAz 0.10 % BeldAnlndiRneiuaunaasniil
duiinsuiulaeialddn aanaduduaessag
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nﬁiii'aﬂﬂmilmm"i'mql.l,ﬁ’q (Dry matter degradability:
DMD) 284U ENLALILASHYINAND?

#RARUTUIINEVENA (P<0.01) siaAn DMD
LOINTIBENNAED We13T LAANGINgR 79.38 %
wazugAutANaaliAAgn 70.63 % (Table 5)

S v e o e
n1suafn AN DMD Aumnsneiu Wiasann
asALsznaunAi e uans1eiu AaLFunm
iialel NDF, ADF waz ADL T9Huasiaf1 DMD 289

v a o ¥ v a =l
noi luiAnaasaiud N Tagununi1ainlai
inlusananags nstiaelfizar DMD azsn (Van
Soest, 1965) ARNARNWLLAWYET LTnafar DMD
(P>0.05) 199unnatnufeg unaaaaTeil 1an
DMD Tn&LAEALNNU89 NNWNINT LAT AT (2535)
N9189Unnn3T 8g 45 4 1A DMD winfu
77.0£2.57 %

A1 DMD 2e4ta19a91tu taziadwl nan 48
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73.42 % FNAIAL HaAUINLAT DMD 2891
HANTA WU e granta AN (P<0.05)

Y a aal = ' cl/ aa a 1
i nutddasuaziudafuanna Asnanlnaudu
da10e31luliiAY DMD 28 nantagenign
py o = o A A o
WasannuaniueneaiupelFuaialeasi
dsenauniunandandaemiuiuinluundaswmnn
WaAIUILAT DMD pasuajinantaainlilsan
NPRpERITY

Al a Y a o

HANSVAADIRD AU AWEE AN 91lgnan
HANATIUEUIUN SN AN TN BINT U IERS
PDIWNATINANTA WAL AN 1
enadl (ARsT LaZANL, 2538 LAz 2544; NUAY
LAZATUE, 2547; Ng and Wong 1976; Tessema
and Baars, 2006)
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