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0 SUMMARY AND CONCLUSION

As deseribed in TASK AND AlM one part of this work dealt with the question whether the
4 examined grasses Parnicum mavimum, Digitaria milanjiana, Brachiaria ruziziensis and
Paspalum atratum are suitable as [odder grasses for dairy cows for this partly waterlogged
site in Northeast Thailand. This can be found oul by exterior characteristics like plant
colour, further field ohservations, and yield as well as by analysing the feed value.

These parameters were examined hased on & cuts of each grass variety during 100 days of
the wet season from May to August 2000 on the area of the Ubon Ratchathani University.
Ali of the grasses except Jarra digit became light green quickly which points to diminishing

mitrogen concentration in the plant. All 4 varieties had o compete with different kinds of

weeds, especially other grasses. On the most waterlogged site of the 4 fields, Ubon
paspalum was severely affected by nutrient deficiency, which was expressed in red spots on
tive leaves. Jarra, Ubon and Ruzi grasses were partly infested by basidiomycetes. Especially
with Jarra grass this can be atiributed to the dense growth of this stoloniferous grass under
humid conditions.

The evaluation of the yield is difficult as there is only one yield in the wet season. It 1s
impossible to compare this value to values given in literature as the authors mostly give
vieid per year. Thus only a comparison among the 4 examined grass varieties is possible. Of
the 8 cuts, Ubon paspalum gave the highest yield with 6.5 tha DM, maximum being 10.8
tha DM. It was followed by Jarra digit with an average ol 5.6 tha DM (maximum 8.9 t/ha
DM, then Guinea grass with 5.3 t/ha (maximum 9.7 t'ha DM) and last Ruzi with 4.8 t/ha
DM (maximum 7.5 t'ha DM).

The analysis of the feed value showed that the crude protein content is quickly diminishing
and generally oo low for dairy cattle feeding without supplementation. It was lowest in
Puspalum atratum with 4.8 % CP of DM as average of the 8 cuts, followed by Brachiaria
ruziziensis (5.4 % CP of DM), and Panicum maximum and Digitaria milanjiana having
cqual averages (6.3 % CP of DM).

I'he content of crude fibre is in general adversely high with > 24 % of DM.

I'he potential OM digestibilitv of Guinea grass as well as of Jarra digit is sufficiently high
m the first 30 days, of Ruzi grass in the first 65 days and of Ubon paspalum almost
sulficient during 100 days providing a sufficient nitrogen supply for the ruminants exists.
The average energy supply calculated based on the potential OM digestibility is quite
satislying in common for cows of that place: 4.9 MJ NEL/kg DM of Guinca and Jarra
erass, 5.5 MJ NEL/kg DM of Ruzi grass and 5.0 MJ NEL/kg DM of Ubon paspalum.
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Recommendation for the practice is a supplementation of nitrogen lo mect the ruminants'
needs of crude protein and to realise the potential OM digestibility and energetic value. A
possibility might be the adequate utilisation of NPN compounds.

The other part of this work dealt with the question of the ensilability of the 4 grass varictics.
‘The aim was to find out the point of time of growth when ensiling is possible and when
feed value and yield are acceptable. This is mostly a compromisc between the three
COmpOonNents.

In consideration of the different methods the following recommendations can be given.
Results of pre-wilted variants and variants in NaCl solution are not taken into account
hecause the transferability to practice in this case is doubtful.

According to the S/BC quatient and the minimal DM content demanded. only the two
stoloniferous grasses Digitaria milanjiana and Brachiaria ruziziensis are suitable for stable

silages.

It is recommended to cut Jarra grass between 50 and 60 days of growth during the stage ol

full ripeness with a fairly high yield of about 6 t/ha DM. The addition of a suitable LAB
preparation might iaprove the quality. A microbial investigation of the epiphytic stocking
is highly recommended.

Ruzi grass should be cut after 65 days with a yield of about 5 tha DM. No additive is
needed.

The S/BC quotient and the DM content of the two bunchgrasses Panicum maximum and
Paspalum atratum are always oo low, But a stable silage might nevertheless be possible as
the drv matter content still rises during ensiling at high temperatures.

Thus the cutting dates with a relative high S/BC quotient are regarded as follows.

I'he S/BC quotient of Panicum maximum is highest with 30 days (2.8). Then the actual dry
matter content is nearly equal to the demanded content. The feed value is satisfactory bul
the vield is very low at this point of time with about 3 t/ha DM. A compromise al a later
point in time cannol be suggested as the feed value decreases significantly.

Paspalum atratum had the lowest S/BC of all 4 grasses. But a cul with 85 days for ensiling
seems to be suitable as the yield is high and the feed value is relatively constant during the
vegetation period. An addition of sugar, at least 2 % of fresh matter, is useful, that means

for example 4 % molasses.

Further trials concerning the cutting frequency could complete the given statements.
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Concerning the different methods for determining the ensilability the following annotations
are made.

The osmolality of 2.4 osmol of the variants in NaCl solution of the PIEPER iest was o
high at 50 °C to get any differentiated results. For further investigations a lower osmolality
should be tried and the corresponding degree of pre-wilting should be examined.

A further question to investigate in future is whether the results of the potential ensilability
of the PIEPER test at high temperatures is realisable in practice (see comparison PIEPER
{est - bag silages).

How the dry matter content changes during ensiling under practical conditions must also be
studied. A possible change may be taken into account when applying the criterion of the
minimal dry matter according to WEISSBACH.

Altogether, the experiments showed that the urilisation of the 4 grasses for caltle leeding 13
possible with certain reservations. A clear limitation was the generally low crude protein
content in spite of a relatively high fertilisation in the beginning (300 kg NPK/ha). This fact
shows the main deficiency of the site. The paddy soil is not able to hold added nutrients.
The soil has degraded afler deforestation. Thus it is the opinion of the author that it is
doubtful whether the immediate utilisation of this kind of soil for pasture makes lasting
sense for the farmers economically and ecolegically. A high amount of fertiliser is needed
making the cropping unprofitable. Besides the rain-wash leads to a load of the ground
water.

In the long run it seems to be more promising to invest first in the improvement of the soil.
A suggestion is the creation of an agroforestry system. This ensures the income and is
seologically compatible. Grasses could be sown under timber or fruit trees. Such a system
can improve the soil structure, the water balance, and the organic matter situation. In the
long run this guarantees a better nutrient supply for the plants.

The submitted paper is only a small fraction of the work to do and could not deal with the
whole diversity of the problematic.

For the future. an interdisciplinary corporation is demanded for an efficient agro-ecological
utilisation of this special site. The site reconnaissance has to be taken into consideration

including especially the soil science. -
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The objective of this study was to investigale the energy and protein requirement of
crossbred dairy heifers by comparing to the recommendations of National Research Council
(NRC. 1988). Twenty-four Holstein Friesian (HF) crosshred heifer, averaging 85 T 7 %HF, 236
T 64 kg empty body weight and 12 = 5 months of age were used in this experiment. The
experimental design was a randomized complete block in a 2 x 2 factorial arrangement. The
factors were two levels of total digestible nutrient (TDN) ie. 1.0 and 1.2 NRC and two levels of
crude protein (CP) ie. 1.0 and 1.2 NRC. Heifers were assigned to one of four treatments (TDN :
CPof1.0:1.0,1.0:1.2,1.2: 1.0or 1.2: 1.2), All animals were fed to achieve 600 g daily gain
and received mineral and vitamin based on NRC recommendations. They were individually fed
and free accoss to water. Ubon paspalum (Paspalum arratum cv. Ubon) hay were used as a
roughage source. Soybean meal and ground com were supplemented as protein and energy
sources respectively, The experiment was divided into 2 period, each period had 3 block and last
for 45 days. Empty body weight was recorded every 21 days and used to adjusted for CP and
TDM levels of each treatment.

Heifers receiving 1.2 NRC of TDN had significantly higher dry matter intake (DMI)
(6.98 vs 6.31 kp/head/d, P<0.01); % dry matter intake of body weight (%BW) (2.7 vs 2.5, P
<0,001) and average daily gain (ADG) (0.93 vs 0.83 kg/head/d, P<0.05) than those receiving 1.0
NRC of TDN. However, the CP level of 1.0 and 1.2 NRC had no effect on DML, %DMI of BW
and ADG (P>0.05). Feed efficiency and body weight did not differ hetween levels of TDN and
CP. No significant interactions occurred between levels of TDN and CF on DMI, feed efficiency
and ADG. Actual TDIN, intakes when compared to NRC recommendation were 1.04 and 1.18
NRC and actual CP intakes when compared tc MRC recommendation were 1.00 and 1.18 NRC,
These resulté indicated that crosshred Holstein Friesian heifers consumed 1.18" TDN of NRC

together with 1.00 or 1.18 CP of NRC showed reasonably high average daily gain.
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The responses of crosshred Holstein Friesian heifers lo different levels of energy and !

protein indicated that the requircment of net energy and CP were higher than that recommended

a4

by NRC (1988) which were 5 % and 38 %, respectively. The adjustment factors for calculated .

NE,, and NF, were 0,0904 and 0.0482 in this experiment.
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Abstract
The objective of this study was to investigate the energy and protein requirement
of crossbred dairy heifers by comparing to the recommendations of National Research
Council (NRC, 1988). Twenty-four Holstein Friesian (HF) crossbred heifers 236 + 64 kg
empty body weight were used in this experiment. The experimental design was a
randomized complete block in a 2 x 2 factorial arrangement. The factors were two levels
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of total digestible nutrient (TDN), i.e. 1.0 and 1.2 NRC and two levels of crude protein
(CP), i.e. 1.0 and 1.2 NRC. Heifers were assigned to one of four treatments (TDN: CP of
1.0: 1.0, 1.0: 1.2, 1.2: 1.0 or 1.2: 1.2). The data collected were dry matter intake and
weight of heifers within a 45-day period. It was found that heifers receiving 1.2 NRC of
TDN had significantly higher dry matter intake (DMI); % dry matter intake of body
weight (%BW) and average daily gain (ADG) (P<0.05) than those receiving 1.0 NRC of
TDN. However, the CP level of 1.0 and 1.2 NRC had no effect on DMI, %DMI of BW
and ADG (P>0.05). Feed efficiency and body weight did not differ between levels of
TDN and CP. No significant interactions occurred between levels of TDN and CP on
DMI, body weight, feed efficiency and ADG. Actual TDN intakes compared to NRC
recommendation were 1.04 and 1.18 NRC and actual CP intakes compared to NRC
recommendation were 1.00 and 1.18 NRC. The responses of crossbred Holstein Friesian
heifers to different levels of energy and protein indicated that the requirement of energy
and CP were higher than that recommended by NRC (1988) which were 5% and 38%
respectively. The adjustment factors for calculated NEy and NEg were 0.0904 and
0.0482 in this experiment.

Key word: crossbred dairy heifers, energy and protein requirements, and nitrogen
metabolism
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Table 1 Chemical composition of Ubon paspalum grass, ground corn and soybean meal (% DM).

Nutrient ( %) Ubon paspalum grass Ground corn Soybean meal
Dry matter (DM) 87.3 87.1 88.4
Crude protein (CP) 10.6 8.8 47

Total fat 1.15 4.2 0.72
Acid detergent fibre (ADF) 284 2.9 7.4
Neutral detergent fibre (NDF) 54.1 15.8 9.7

Total digestible nutrient (TDN) 61.9 88.1 80.6
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1 Yo = =} VoA
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o w o ' y o ' o ' o < @ @ 1
aud1ay) Nl Tangud 2 uaz 3 1a5ugenimazdind NRC uugth erwilumsigszauveandanuiinasons
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191 NRC uugii1 odumsiz imsnaassiifnminnudesmsnaanuuaz 11sau aniuzdealiuaime 2
TR 1dmunrudeanisvesln uazdeslddn InauaznndamaeslullSumge Faldsumves ADF M1 deoz
3 vy Ao 9; £ o q ¥ S S < a Y Yot '
mnlaningasemmsniiemsdugeiuasilid ADF aeudiady edrelsiam USinaves NDF fildfiargenda

NRC uuzii ldiegasgnudenszuaumsninlunszimiznidn
Table 2 Chemical composition of feed (% DM).

Treatment 1 2 3 4

Energy level (NRC) (E) 1.0 1.0 1.2 1.2
Protein level (NRC) (P) 1.0 1.2 1.0 1.2
Crude protein (CP) 12.2 14.4 10.7 12.7
Ether Extract 2.4 2.2 2.8 2.6
Acid detergent fibre (ADF) 15.8 15.9 13.1 12.7
Neutral detergent fibre (NDF) 343 33.7 30.9 29.8
Total digestible nutrient (TDN) 73.1 72.8 76.3 76.5

Metabolisable energy (ME, Mcal/Kg DM)* 2.65 2.64 2.76 2.77
Net energy for miantenance (NEy, Mcal/ kg 1.73 1.74 1.83 1.84
DM)?

Net energy for gain (NEg , Mcal/ kg DM)* 1.12 1.11 1.20 1.21

Y'ME = 0.0362 * (% TDN)
¥ Calculated from NRC (1988)
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4 (Bernabucci ef al., 1999) a1 1 dad 1asundsnulumeane dauiy luanmeimeadeueaialuilszmealne

msTomsnasaugeaieildmsiuldgedie
Table 3 Dry matter TDN and CP intakes of crossbred dairy heifers receiving 1.0 and 1.2 NRC

(1988) of TDN and CP

Treatment 1 2 3 4

Energy levels (NRC) (E) 1.0 1.0 1.2 1.2 E P E*P

Protein levels (NRC) (P) 1.0 1.2 1.0 1.2 SEM = ————- P

Dry matter (kg/cow/day) 6.38 6.23 6.98 6.97 031 0.008 072 0.75

% BW 2.5 2.5 2.7 2.7 0.05 0.000 098 091
1

DMI (g/W"7) 100 99 108 109 224 0000 086 0.76
1

TDN (kg/cow/day) 4.68 454 533 533 024 0.001 0.69 0.69

(NRC) 1.04 1.03 1.18 1.18

CP (g/cow/day) 785 901 756 888 39.84 048 0.001 0.78

(NRC) 1.02 1.20  0.97 1.15

DMI/ADG (kg/kg) 7.7 8.0 8.1 7.0 0.26  0.55 039 0.13

ADG/DMI(g/kg) 133 129 127 148 11.72 045 033 0.15
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szansammslde1mis (Table 3) wunszavvesemsnasnuaz 11sauliinanelszansnm
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M3 1991115 FanansnaaoaliaenndoatuaIUNAaeIUDd Bagg ef al. (1985) Lana ef al. (1997) 1ag Devant et
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UANANAY  (P<0.05) NUAIRAMIAY 0.93 1az 0.81 lansu/iu audIvy FIa0AndeINUIIBUVa
Daccarett ef al. (1993) @IU3ZAUUDI0111T 1U5AY 1.0 Haz 1.2 11909 NRC Unaaadasimsniyan Iavesla
linana1aiu (P>0.05) Taglinvidy 0.85 uaz 0.90 kg/d MUY wah lddoandoduaunAaoIved Devant
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et al. (2000) 1182 Lana et al. (1997) o10duws 1z d Ianunasauganiims Inedsadn szi ldimsazen
IS o :j’ A P é’ A = =} o 1 A A v d
Wl ludeomuiy luvazilisdusglimsazanludadiufindiamerguesdad (Waldo er al., 1997,
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Van Amburgh et al., 1998a 118 Fox et al., 1999) AatiumsnuemsnasnugadailnoasimsnIadn Tamy

FaUU

Table 4 Performances of crossbred dairy heifers fed 1.0 and 1.2 NRC (1988) of TDN and CP.
Treatment 1 2 3 4

Energy levels (NRC) (E) 1.0 1.0 1.2 1.2 E P E*P
Protein levels (NRC) (P) 1.0 1.2 1.0 1.2 SEM P

Initial empty body weight, kg 238 232 239 235 1053 0.85 051 0.89
Average empty body weight, kg 257 250 258 257 1091 0.61 0.62 0.70
Average daily gain 0.83 0.79 0.86 1.00 0.06 0.021 027 0.066
(kg/cow/day)

ANABININAINUVI A
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=1 1

MIHAMINARDY NUNANUABIMINAINUYDIIAnaaelunquaidnmtigand NRC (1988) tugih

£

lunn Treatment Aatiaaa 1y Table 5

Table 5 Estimated energy requirement and energy intake of crossbred dairy heifers and adjusted
factors for
calculation of energy requirement compared with original factors used by NRC (1988).

Treatment 1 2 3 4
Energy levels (NRC) (E) 1.0 1.0 1.2 1.2
Protein levels (NRC) (P) 1.0 1.2 1.0 1.2
Intakes (Mcal/d)

Net energy for maintenance (NEy) 5.86 5.74 6.68 5.94

Net energy for gain (NEg) 3.35 3.23 4.00 4.51
Requirement (Mcal/d)

Net energy for maintenance (NEy) 5.81 5.66 5.76 5.79

Net energy for gain (NEg) 3.33 3.19 3.45 4.39
Factors

Net energy for maintenance (NEy) 0.0862 0.0869 0.0997 0.887

Net energy for gain (NEg) 0.0458 0.0456 0.0543 0.0469
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Requirement-Intakes (Mcal/d)

Net energy for maintenance (NEy) 0.09 0.16 1.74 0.36
Net energy for gain (NEg) 0.02 0.04 0.55 0.12
Requirement/Intakes 0.99 0.99 0.86 0.97
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w3yAvTaNigendl (NRC, 1996) 910 Table 5 wu Iatinnudesmsnasaugnimemsniyau Tauagzons
@139TMgand1 NRC (1988)unz1i1 Wuuaaad factor NlFlumssmamamasnugnideageanide daen
factor 1¥AunamAwdsnugnBiiomsfsadni NRC uuziiuiiu 0.086 uanAmMInaans anninliua
factor TAelAUNABIMING 0.0904 dIUA factor FIMTUMIUMIAINAINUGNTNEMITAADTAT NRC 1z
11 A9 0.045 d1M5U AT small breeds HATINNMTNATDINUNANTOUTUAT factor TneTiAUNALNINY 0.0482
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Table 6 Estimated Protein requirement and protein intakes of crossbred dairy heifers.

Treatment 1 2 3 4
Energy levels (NRC) (E) 1.0 1.0 1.2 1.2
Protein levels (NRC) (P) 1.0 1.2 1.0 1.2
Intakes (g/d)

Crude protein (CP) 785 901 756 888
Rumen degradable protein (RDP) 416 475 402 473

Undegradable ruminal protein (UDP) 487 561 467 548

Absorbed protein (AP) 437 535 396 502

Requirement (g/d)

Crude protein (CP) 616 628 583 575
Rumen degradable protein (RDP) 416 475 402 473
Undegradable ruminal protein (UDP) 292 247 268 188
Absorbed protein (AP) 473 471 446 423

Intake-Requirement (g/d)
Crude protein (CP) 169 273 173 313

Undegradable ruminal protein (UDP) 195 314 199 360

Absorbed protein (AP) -36 64 -50 79




163

k9 S
anudeamsllsiuvedlnan
9INHANTNAAY (Table 6) NUANMUABINT 1U/5AUFINIIN NRC (1988) nugihlunnngunaaes
a ' { o s 7 2 o A
w31z Ianueis TdsauldgandinnudesmsvesIandmanldein NRC dszunm 38.6 nlosidud Fanaduil
A9ANA0INUITUNAABIVDI Cheva-Isarakul and Promma (2541) luTangqud 2 wag 4 AuTdsauldgandmin o1
& R a , : A ny a a ' g &
Wumsizn1dvenns Tusaugs 1.2 mwes NRC uavinmsnaaesnu laasafie 1.18 111we3 NRC 1311019
s a v v a 2 e o v o <y A y
Whumsziuanudesnsvedln uazanudesnisveslsauiuegiundenudis asezwiuldnnieszay
1 d? a 9 2 a A 4 a 9 2 2
wasnugarumsauldvesTlsaunnaiafivur Tduanas miniasananudens llsausauuaz Tisauge
2 o J [ [ = 1 9 = A o 1
FUNMUIUAIW NRC WUNIZAVVRINGINUTNadonudeIn1s Ilsan Taslindsay 1.0 miwed NRC Tn
9 = = =2 v 1w Y Vo @ ' A
doams Tls@usauuas TilsAugadunily 843 naz 486 nfudeiu d1lnldsvemsndaniy 1.2 Mwes NRC fim
"o v 1w o w A Yo y a Iz o £ 9
IR 822 wag 449 nsuAe Tu a1y msziiie InldsvemsnasaugeInvsimsazaumiu lviugaaudie
mldnmsazauTsAuiidadiudiag (Fox er al, 1999) Tuvazi@erdu nguianldsuerms Ts@udnzilvla

1850 TsAugadu liifieaneruanudesnssaialszna 104 weosidud lTuvmziilanguldsueims

Tusaugendn1asuldsAgaduiuanudesmalszina 162 Wefidud erilumnzilisdugaduvesdad

' '
I =

nnnaeduvas Ao 1aldsaulvaru uaznineaunidirmuadlind1didn vazlanquii ldsuenns lisau

A1 223 Tsdu lwarurdesninTangui lasuems Tusauga

azl

E Ax o a ' a A o Y A A
ﬂqﬂwaﬂqﬁﬂﬂaafl‘ﬁﬂqﬂ151/]Nwa\‘]\ﬂullagiﬂﬁﬁulﬂn!a$quﬂuﬂjq'ﬂ NRC meuﬂa A0 1.0 1150 1.2

' A ' o o Aq ya ) a v o v
1MUY NRC (1988; 100 #1509 120% NRC) WUN i:ﬂuwawm‘ni‘wnwamﬂimmmiﬂu‘flmmmqumua:

]
= o

dasimsnsyaulaveslanaass dauszaullsaunldinaildlSuamnsiuldvesiaguitaazdnsins
wigay Inluuanaeiu
Y o ' a v o A ° = A
ANUABIMINGINUVBIIAAIGANTY WU TATANNADINITWNAINUINBNTAITITNLAZINDNS
a a ' 0 - 9 1 =9 9o o A
nIaauTagendt NRC uuzinlszina 5 wlesidud Tasnnwamsnaaesldan factor N1dfuamasaie
M3aFnmasiinuminy 0.0904 nazdmsundenuiomsniyan Taliaundemm 0.0482

anudoams lUsauveslaangnaan wulalianudesns lsAuswnaz Tusaud'li

' o A A o I3 J
srasmmﬂsl,uﬂﬁzmwwuﬂfﬂznmqqmm NRC U sz 38.6 1oz 95.0 osiFua

Y
VolaHOUUS
o d"o | Y T 1 A " v = o
GluﬂWiVlﬂaﬂQﬂiqu5]1Lﬂuﬁﬂ\1L!U\TﬂWiﬂﬂaﬂﬂaaﬂlﬁuﬁﬂqﬁ]ﬂjq INWIIELUDININITAAINAADINIIUIN
o w o 9 ﬂ v 4 o a v Yy A oA A
1A REUU DININL uhl‘llhlﬂ ﬂ']jﬂﬂa@\iﬂaiﬂﬂgfﬂnuuﬂ'liﬂ']flcl@ﬁﬂ']'lglnﬂa@lllﬂE]Uﬂulw@aﬂﬂa']llllﬁﬁﬂiquﬂ
a d? k) =t = 3 1 @ 4"4 A A a o @ o
DIUNAVUITNTNINLINADY V”ﬂuﬂ1§ﬁﬂ‘]&ﬂﬂ5\1ﬁahlﬂaluaﬂymguﬂﬂ ﬂ’Jﬁ"Vlﬁ]mlmi!ﬁiuﬁWiﬂiUUWLWﬂﬂuqm
Y Vo ~ ' ' Y] A "o v Aa ' °
DIN1INY W‘lj’]zIﬂl!lﬂiﬂf]’]ﬁ1jﬂﬂza1ﬂq’]ﬂﬂ61!"1”\1?1\1 lu@\iﬂ1ﬂ'J']ﬂ’]Wuﬂlefnﬁ'ﬁ(ﬂjJIﬂGﬁugqqﬂ’n NRC LU

Fap1vzimanenszuIumMIndnlunszziln



164

MvauA
¢ a o A dg Y 7 A o E
VDVDUAMUAUSINHATAINAT UW1INYIAYYUATIVEIU Wlﬂmmmgmiwwamuﬂ aAINAADI LATON
A t o A Y g Add 9 ' o
o uaz’qﬂn‘smmm“lumimmums VBUBUAWIIHUINNNYIVDINDNNIU LASVYDUDUAUTATUNIIUNDINY

]
awv A

aduayumsIven ldyulumsiminaass

10NE1501909

ua alinada, mauna Yo LazauIAT DUNTUEL. 2543, mslemmiteluwgathduduumasTdsau Ty
gasonnsamsuIasaun. T s1eaunanuifelsziiil 2543, nesermsdad, nih 120-129.

iam i, 2543, SnFwaveui o Bmatlgn anwge uazawdlumsdadonanda uazauamygh
gUAMEMNAN. Ininusimemansuiiiadia (nuasemans), unanendsnuasenans, 120 uih.

auAa NIV, WESUNS Sund uavsiyee funsaa. 2533. mavanTlsunsunouiunes dadueImIs
XRATION @151 Tauy. :enuwanuiseavinantladaiilszdid) 2533, nsulgdad.

AUy Sundreaaa. 2541 mstaoalau, dninfiuiiiigmansaiunineIde, nannd.

Amos, H. E. 1986. Influence of dietary protein degradability and energy concentration on growth of heifers and
steers and intraruminal protein metabolism. Journal of Dairy Science. 69: 2099-2110.

AOAC. 1990. Official Methods of Analysis, 15" Ed. AOAC, Virginia.

Bagg, J. G., Grieve, D. G., Burton, J. H. and Stone, J. B. 1985. Effects of protein on growth of Holstein heifers
calves at 2 to 10 months. Journal of Dairy Science. 68: 2929-2959.

Bernabucci, U., Bani, P., Ronchi, B., Lacetera, N. and Nardone, A. 1999. Influence of short- and long-term exposure
to a hot environment on rumen passage rate and diet digestibility by Friesian heifers. Journal of Dairy
Science. 82 (5): 967-973.

Butler, W. R. 1998. Effect of protein nutrition on ovarian and uterine physiology in dairy cattle. Journal of Dairy
Science. 81: 2533-2539.

Capuco, A. V., Smith, J. J., Waldo, D. R. and Rexroad, Jr. C. E. 1995. Influence of prepubertal dietary regimen on
mammary growth of Holstein heifers. Journal of Dairy Science. 78 (12): 2709-2725.

Cheva-Isarakul, B. and Promma, S. 2541. The use of multinutrient block supplemented to urea-treated rice straw
base diet for dairy heifers and the preliminary estimation of nutrient requirements. 1: 27-43. Tu waudy
MsmnnudeIns Insuzveslaunlne. dninnunesmuaivayumsits @)  wiInedo
RN

Daccarett, M. G., Bortone, E. J., Isbell, D. E. and Morrill, J. L. 1993. Performance of Holstein heifers fed 100% or

more of National Research Council requirements. Journal of Dairy Science. 76: 606-614.



165

Devant, M., Ferret, A., Gasa, J., Calsamiglia, S. and Casals, R. 2000. Effect of protein concentration and
degradability on performance, ruminal fermentation and nitrogen metabolism in rapidly growing heifers
fed high-concentrate diets from 100 to 230 kg body weight. Journal of Animal Science. 78: 1667-1676.

Dewhurst, R. J., Moorby, J. M., Dhanoa, M. S., Evans, R.T. and Fisher, W.J. 2000. Effects of altering energy and
protein supply to dairy cows during the dry period. 1. Intake, body condition and milk production. Journal
of Dairy Science. 83 (8): 1782-1794.

Fox, D. G., Van Amburgh, M. E. and Tylutki, T. P. 1999. Predicting requirement for growth, maturity, and body
reserves in dairy cattle. Journal of Dairy Science. 82 (9): 1968-1977.

Garcia-Bojalil, C. M., Staples, C. R., Risco, C.A., Savio, J. D. and Thatcher, W. W. 1998. Protein degradability and
calcium salts of log-chain fatty acids in the diets of lactating dairy cows: reproductive responses. Journal
of Dairy Science. 81: 1385-1395.

Hare, M.D., Suriyajantratong, W., Tatsapong, P., Kaewkunya, C., Wongpichet, K. and Thummasaeng, K. 1999.
Effect of nitrogen on production of Paspalum atratum on seasonally wet soils in north-east Thailand.
Tropical Grasslands. 33: 207-213.

Hoffman, P. C., Brehm, N. M., Price, S. G. and Prill-Adams, A. 1996. Effect of accelerated postpubertal growth and
early calving on lactation performance of primiparous Holstein heifers. Journal of Dairy Science. 79:
2024-2031.

Lalman, D. L., Williams, J. E., Hess, B. W., Thomas, M. G, and Keisler, D. H. 2000. Effect of dietary energy on
milk production and metabolic hormones in thin, primiparous beef heifers. Journal of Animal Science. 78:
530-538.

Lammers, B. P. and Heinrichs, A. J. 2000. The response of altering the ratio of dietary protein to energy on growth,
feed efficiency, and mammary development in rapidly growing prepubertal heifers. Journal of Dairy
Science. 83(5): 977-983.

Lammers, B. P., Heinrichs, A. J. and Kensinger, R. S. 1999a. The effects of accelerate growth rates and estrogen
implants in prepubertal Holstein heifers on growth, feed efficiency, and blood parameters. Journal of Dairy
Science. 82(8): 1746-1752.

Lammers, B. P., Heinrichs, A. J. and Kensinger, R. S. 1999b. The effects of accelerate growth rates and estrogen
implants in prepubertal Holstein heifers on estimates of mammary development and subsequent
reproduction and milk production. Journal of Dairy Science. 82 (8): 1753-1764.

Lana. R. P., Fox, D. G., Russell, J. B. and Perey, T. C. 1997. Influence of monensin on Holstein steers fed high-
concentrate diet containing soybean meal or urea. Journal of Animal Science. 75: 2571-2579.

Moorby, J. M., Dewhurst, R. J., Tweed, J. K. S., Dhanoa, M.S. and Beck, N. F. G. 2000. Effects of altering energy
and protein supply to dairy cows during the dry period. 2. Method and hormonal responses. Journal of

Dairy Science. 83(8): 1795-1805.



166

National Research Council. 1988. Nutrient Requirements of Dairy Cattle. 6" Ed. National Academic Press,
Washington DC. 157 p.

National Research Council. (1996). Nutrient Requirement of Beef Cattle. 7" Ed. Update. National Academy,
Washington DC.

Promma, S., Jeenklum, P. and Indratula, T. 2541. Production responses of crossbred Holstein milking cows fed
urea-treated rice straw at three different fibre levels and the preliminary estimation of nutrient
requirements. 1: 43-55. Ty wanudsemsmanudesms Invuzvealaunlne. dninauneanu
AtuaYUMIINY (aN2.) W INedeFeen.

Radcliff, R. P., Vandehaar, M. J., Skidmore, A. L., Chapin, L. T., Radket, B. R. Lloyd, J. W., Stanisiewsli, E. P. and
Tucler, H. A. 1997. Effect of diet ad bovine somatotropin on heifers growth and mammary development.
Journal of Dairy Science. 80 (9): 1996-2003.

SAS. 1985. SAS User’s Guid : statistics. Version 5 edition. SAS institute Inc, Cary, NC.

Staples, C. R., Burke, J. M. and Thatcher, W. W. 1998. Influence of supplemental fats on reproductive tissues and
performance of lactating cows. Journal of Dairy Science. 81 (3): 856-871.

Stelwagen, K. and Grieve, D. G. 1990. Effect of plane of nutrition on growth and mammary gland development in
Holstein heifers. Journal of Dairy Science. 73: 2333-2341.

Van Amburgh, M. E., Fox, D. G., Galton, D. M., Bauman, D. E. and Chasel, L. E. 1998a. Evaluation of national
research council and cornell net carbohydrate and protein systems for predicting requirement of Holstein
heifers. Journal of Dairy Science. 81 (2): 509-526.

Van amburgh, M. E., Galton, D. M., Bauman, D. E., Everett, R. W., Fox, Do G., Chase, L. E. and Erb, H. N. 1998b.
Effect of three prepubertal body growth rates on performance of Holstein heifers during first lactation.
Journal of Dairy Science. 81 (2): 527-538.

Van Soest, P. J., Robertson, J. B. and Lewis, B. A. 1991. Methods for dietary fibre, neutral detergent fibre and
nonstarch polysaccharide in relation to animal nutrition. Journal of Dairy Science. 74 (10): 3583-3597.

Waldo, D. R., Capuco, A. V. and Rexroad, Jr., C. E. 1998. Milk production of Holstein heifers fed either alfalfa or
corn silage diets at two rates of daily gain. Journal of Dairy Science. 81 (3): 756-764.

Waldo, D. R., Tyrrell, H. F., Capuco, A. V. and Rexroad, Jr, C. E. 1997. Components of growth on Holstein heifers
fed either alfalfa or corn silage diets to produce two dairy gains. Journal of Dairy Science. 80 (8): 1674 —
1684.

Westwood, C. T., Leant, 1. J., Garvin, J. K. and Wynn, P. C. 2000. Effects of genetic merit and varying dietary

protein degradability on lactating dairy cows. Journal of Dairy Science. 83: 2926-2940.



167
Appendix 13

Management of forage legumes in Ubon paspalum
(Paspalum atraturn)

(Strip establishment of Ubon paspalum and forage legumes)

Ina Erika Gruben
2001



168

Management of forage legumes in Ubon paspalum (Paspalum atratum)
(Strip establishment of Ubon paspalum and forage legu mes)

Thesis from:

1. Expert and adviser:
Faculty:

2. Expert and adviser:

Faculty:

3. Expert and adviser:
Faculty:

Ina Erika Grubeii
26.06.1972, Leer

Prof. Dr. agr. habil. Renate Bockholt
Institut fuer umweltgerechten Pflanzenbau
Fachgeb..: Gruenland und Futterbau
Justus-von-Liehig-Weg 6

18059 Rostock, Germany

Dr. Michael Hare

Faculty of Agriculture,

Ubon Ratchathani University,

Warin Chamrab, Ubon Ratchathani 34190
Thailand

Prof. Dr. agr.habil. Horst Paetzold

Institut fuer umweltgerechten Pllanzenbau
Fachgebiet Gruenland und Futterbau
Justus-von-Liebig-Weg 6

18059 Rostock, Germany



Abstract

Farmers in the Northeast of Thailand are mostly small farmholders and their income is
very low. Dairy farming is a good alternative to improve their regular income. Dairying
has been expanding in the Northeast and improved pastures are needed for high quality
and quantity fodder. Cows are yarded nearly all year round and fed with freshly-cut
forage (cut and carry system) and concentrate supplements. Pasture land must used very
efficiently since land for pasture is a limiting factor. Small holder farmers need most of
their land for growing rice for self-sufficiency. The soils in the Northeast of Thailand
are very poor and waterlogged in the wet season and dry in the dry season and therefore
pasture establishment is very difficult and most of the grass species grown are low in
quality. Large amounts of money therefore have to be spend on concentrate feeding for
milk production. Currently, Ubon paspalum 1s recommended for growing on these
scasonally wet and seasonally dry soils. But the crude protein of Ubon paspalum 1s
lower than other improved grasses. Legumes would be a cheaper alternative to improve
the feed value of Ubon paspalum pastures when mixed together, but until now no
management systzm has becn found that wiil mainiain legumes in mixtures with Ubon
paspalum.

This research was carried out at Ubon Ratchathani University (15°N) in the
Northeast of Thailand. Nine different forage legumes, of which three were annual,
Cowpea (Vigna unguiculata), Jackbean (Canavalia ensiformis) and Lablab (Lablab
purpurers), three bi-annual, Cavalcade (Centrosema pascuorunt), 1lanos macro
(Macroptilium gracile cvMaldonado) and Lee joint vetch (desehyromene americane)
and three were perenniai, Tha Phra stylo (Stylosanthes guianensis, Stylo 184), Puero
(Puero phaseoloides) and Calopo (Calopagonium mucunoides) and 1 control treatment
(Ubon paspalum with no legume), were strip sown in alternate rows with Ubon
paspalum on infertile soils.

The aims of these studies were to lack ot which legume is able to improve the
protein content of Ubon paspalum if mixed and feed together and which of the legumes
tolerates waterlogging best in the first wet season. Furthermors would this management
system enable legumes to be fully utilised and persist with Ubon paspalum.

The results from the first wet season indicated that Ubon paspalum produced
significantly more dry matter yieid in pure swards than in swards strip sown with
legumes. Furthermore the crude protein levels in Ubon paspalum were very low due to
the poor soils.

Most of the legumes in this study produced acceptable crude protein levels but
they did not produce high dry matter yields. Therefore the advantages in producing a
high crude protein yield (kg/ha) of legume were not achieved in this study. Cavalcade
grown together with Ubon paspalum showed the highest dry matter yield and produced
more yields of crude protein (kg/ha) than pure Ubon paspalum plots. Ubon/Puero and
Ubon/Tha Phra stylo al€o produced forage of a high quality, however all the bi-annual
and perennial legumes had almost disappeared by the fourth cut and it is not sure if they
are poing to regrow in the following wet season from fallen seed.

Annual legumes, Lablab, Cowpea and Jackbean, were dominant at the first cut
and when strip sown with Ubon paspalum produced the highest, total sward dry matter
yield, But after the first cut the annual legumes started to die out and had all disappeared
by the third cut.

The results from this study shows that it is still very difficult to maintain tropical
lepumes in mixtures with iropical grasses. Growth potental 1s different between grasses
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and legumes. Grasses are Cy plants and therefore grow faster than legumes, which are
C; plants.

The optimum cutting height and cutting interval of Uboa paspalum and legumes
are also different. This was mainly the reason why the legumes disappeared quickly
from the plots. The sowing rate in this study was very high and lead to intraspecific
plant competition for spacing. The very wet year 2000 was also not favorable for
lepume growth,

It is concluded, that this management system of strip sowing legumes with Ubon
paspalum is not recommended for smallholder dairy farmers in Thailand since legumes
became very sparse and did not produce high dry matter yields and disappeared
completely from the plots after the fourth cut.
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Paspalum atratum - from a wild native plant in Brazil to commercial forage seed production in Thai-
land in 10 years.

M.D. Hare. W. Suriyajantratong, K. Wongpichet and K. Thummasaeng.

Introduction

In village pasture systems in northeast Thailand, pastures are
usually gre.«n on the poorest soils, as more fertile soils are
used for growing food and cash crops. Many of these paor
soils, especially in the east of this region, become seasonally
waterlogged during the wet season and it is extremely difficult
to gel forages to prow and persist on these soils. The humic
gley podzolic soils are largely structureless with low nutrient-
holding capacily and high bulk densities. They are also very
low in arganic matter (0.05-0.07%) and nitrogen (0.02-0.05%)
(Hare eral., 19993).

Recent rescarch has shown that Paspalum atratum is
well suited to these waterlogged acid soils which become sea-
sonaily diy in nontheust Thailand (1lare er al., 1999a; 1999h)
and in similar soils in Florida (Kalmbacher er al , 1997a: 1997h;
1997c). In a 6-month wet season P. arrarum produced aver 30
Uha DI when fertilised every 30-40 days (Hare er al., 1999h)
and when 20 kg/ha N were applied DM yields increased by
more than 100% (Hare ef al,, 1999d). In comparison to other
improved tropical grasses, P arrarum has relatively low crude
protein zontent but frequent culting (Hare er al.. 2001b;
Kalmba her er al.. 1997a) and frequent nitrogen applications
(Hare er L 1999d; Kalmbacher and Martin, 1999) will maximize
forage g.ality and palatability,

Origin

P . atraum is a wild species native to the states of Mato
Grosso do Sul, Goias and Minas Geriais in central-western
Brazil (Quarin et al., 1997). An accession of this wild species,
BRA 009610, was originally collected near the village of
Terenos, Mato Crosso da Sul State, Brazil, by Dr. 1. Valls in
April 1986 (J. Valls pers. com.). Small amounts of seed were
subsequently distributed to research institutions in Brazil,
Argentin, Colombia, Florida and the Philippines,

In November 1994 Ubon Ratchathani University received
100 grams of BRA 009610 from Dr, Wemer Stur of the Forages
for Smallholders Project based at IRRI, Philippines (a project
funded by AustAid and managed by CSIRO (Australia) and
CIAT (Colombia)). Fitty grams of this seed were used for the
initial evaluation research (Hare ¢/ al., 1999a) and the other 50
grams were used for seed multiplication (Hare ef al., 2001a),

Follawing 3 y2ars of evaluaticy work in northasst Thai-
land, P atratum was consistenily found to be Uie best grass
on seasonally wet-seasonally dry soils and in 1997 it was re-
leased for forage use by Ubon Ratchathani University as
cultivar Ubon (Hare er al., 1999a), I has also been released in
Florida as cullivar Suene aua paspalum (Kalinhacher er af_,
1997c), in Australia as cultivar Hi-Gane 11 och and Ferguson,
1999), in Argentiia as cultivar Cumba FCA (J. Valls pers. zom )
and in the Philippines as cultivar Terenos (Home and Swr,

Faculty of Agriculture, Ubon Ratchathani University, Ubon
Raicliathani 34190, Thailand

e-mail: Michael @ agri.ubu.ac th

1999).

Morphological description
Uhon paspalum is an apomictic tetraploid that can be grown
in close proximity to other accessions for seed production
without risk of contamination through pollen (Quarin er af.,
1997). It is a large leafy bunch grass and if left uncut, leas
canopies can grow up to one meire high and stems and inflo-
rescences Lo over two metres high (Hare ef al., 1999¢). The
erect leaf blades can reach 50 cm in length and 3-4 cm in width.
The lower leaf margins are slightly hairy and the older leaf
margins are very sharp (Hare et al., 1997). Each inflorescence
has beiween 6 and 12 racemes with 100 and 180 spikelets per
raceme (Hare er air., 1999¢), Tlie sceds are reddish brown and
shiney, There are between 200,000 and 350,000 seeds per kg,
It was originally thought that Suerte and Hi-Gane
were from a different accession, cultivar Pantaneira, collected
by Mr. Rayman (Kalmbacher er al.. 1997¢) and catalogued as
BRA-018996. However, these two cultivirs, along with Ubon
paspalum, have recently been examined in plots and by pressed
leave and stem samples by Dr. Bert Gorf (formerly CIAT plant
scientist) and have been identified as all of the same acces-
sion, BRA-009610, The leaf blades of Pantaneira are densely
pubescent while the leaf blades of all BRA-009610 cultivars
are glabraus 1o only slightly hairy. In addition, Pantaneira is
less productive and less palatable than BRA-009610,

Ubon paspalum seed production research

Initial seed production problems

When we started our research in 1995 we tound hat Ubon
paspalum established casily from seed but we knew very linle
about its seed production performance. Ina preliminary ob-
servation, a small 1000 m? plot which had been hand planted
with seedlings in May 1995 from the original 50 grams of seed.
was cut to ground level in early August 1995 when the planis
were more than 2 m high and starting to lodge heavily, even
though no inflorescences had emerged. Following defoliation.
even though the plants grew very well over the next 3 merulis
and reccived good rainfall and increasing exposure o shom
day lengths, none of the Ubon paspalum plants produced
inflorescences.

In the following y=ar, 1206, we did no: defoliate these
plots during the wet season and, at the time of inflorescence
emergence in Seplember, most plants were lodging heavily
We had to suppon the plants with wooden stakes and tie the
inflorescences to the stakes with wire in order to hand harvest
seed.

We also encountered furiher problems in 1997 when w.
contracted farmers o produce Ubon paspalum seed. Many
farmers delayed planting their fields until lates i the wer sea-
son, which has been the traditional time to plant Brachiaria
ruzizensis and Stylosanthes hamaia seed ciops (Hare and

. Phaikaew. 1999). Late sown crops produced very litile or no

seed atall (Hare er al, 20014a).
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Problem solving research studies

Maiiods of sowiny

Seed crops of Ubon paspalum established by sowing seed
produced no seed at all in the first year of establishment (Ta-
ble 1), Planting rooted tillers or transplanting 2 month old seed-
lings grown in plastic bags, into the field in May produced the
highest seed yields of first-vear established plants (Hare ef
al., 2001a), though not as high as 2™ year plants,

Table 1 Effect of methads of sowing on Ubon paspalum seed

yields.

Treatment Seed vicld (kg/ha)
Seed sown |* year i 0
Tillers planted 1% year : 132a'
Plastic bag seedlings 1* year 9la
2™ year plants i 1712

! Within columns, means followed by different letters are sig-
nificantly different ( P<().05) by Duncan's Multiple Range Test.

Seed crops planted with rooted tillers at the beginning
of May produced 132 kg/ha seed 5 months after sowing in one
triwi Table |} and 331 kg/ha seed in a second trial (Table 2).
Planting tillers in June and July severely reduced seed yields
(Hare eral., 2001a).

Table 2. Effect of date of planting rooted tillers on Ubon
paspalum seed yields in the first year of establish-

ment.
Planting date Seed yield (kpmha)
May 7 33 a
May 21 274 a
lune 4 115b
June 18 69 h
July 2 0b
July 16 25b

' Within columns, means followed by different letters are sig-
nificantly different (P<0.05) by Duncan's Multiple Range Test,

Closing date

Cutting seed crops of Ubon paspalum in August and
September produced little or no seed at all (Table 3). Cutting
and closing crops in June produced the best seed yields as
crops closed in May were more susceplible to lodging (Hare
eral., 1999¢).
Table 3. Effect of time of final closing cut on seed yield (kg/ha)
of Ubon paspalum.

Month of final closing cut Trial 1 Trial 2
May 65.6 =
June 8.8 127
July 434 127
August i5.8 43
September 0 -
LSD{(P-<0.05) 48.u 9.6

Methods of hand harvesting seed

Hand knocking mature Ubon paspalum seed from seed
heads into bags every day produced 230 kg/ha, nie than
twice the amount produced by threshing or sweating seed

heads (Table 4) (Hare et al., 1999¢). Farmers using the hand

knocking method averaged 600 kg/ha (Hare er al,, 2001a) and
when seed heads were coversd with nylon bags, 1108 kg/ha
of seed were produced on a research station (Phaikaew er al.,
2001).

‘Table 4. Effect of different seed harvesting methods on seed
yields of Ubon paspalum.

Harvesting methods Seed yield (kg/ha)
Knocking 230a!
Cut and thresh 14 b
Cut, sweat 2 days, thresh 119h
Cut, sweat 4 days, thresh 131b

! Within columns, means followed by different letters are sip-
nificantly different (P<0.05) by Duncan's Multiple Range Test

Site appears to have a significant impact on Ubon
paspalum seed production. The universily site where Ubon
paspalum has been successfully grown for forage (Hare er al.,

_1999a; 1999b) has consistently produced lower seed yiclds in

wials than yields produced by farmers and 2t cther research
staticns. Drainage, trees and method of harvesting all appea
to influence seed yields (Hare er al,, 2001a).

5 ; : for fl S

In a plant growth chamber study on Mlowering, Ubon
paspalum was confirmed as a long-short day plant exhibiting
a quantitative response to long days [ollowed by a qualitative
respanse to shor days (Hare ef al., 2001c). Plants must be at
least 60 days of age before the summer solstice (June 22) in
orier to flower in September explaining why crops sown with
seed or planted late do not flowes profusely in the year of
establishment (Tables | & 2). Plants cut close 1o ground level
after the summer solstice also d2 fzt weccive cuough long
days 1o flower well and produce good seed yields in (e same
year (Table 3). The study also confirmed that no juvenile phase
exists in Ubon paspalum (Hare er al., 2001c).

Smallholder farmer seed production

Successful forage seed production in Thailand has hinged on
smallholder farmers hand-harvesting seed of 8. ruziziensis
and §. hamata (Hare, 1993; Hare and Phaikaew, 1999). In 19v6.
after ohserving the outstanding growth of Ubon paspalum in
initial evaluation trials (Hare er al., 1999a) we realised that
there would be a future demand for seed. We contracted onc
cxpericneed smallholder farmer who had previously grown
forage seed erops for the Department of Livestock Develop-
ment. In May 1996, we zave the farme: rooted tillers of Ubun
puspaluie dug from Ge year old plants at the university which
she nand planted in a 50 x 50 cm pavern in a 1400 m’ ficld. In
September 1996 she harvested 47.5 kg of seed, equivalent (o
340 kg/ha,

Neighouring farmers in the same village saw her suc-
vess and observed that seed production of Ubon paspalun
appeared 1o be easier than sced prodirction of H. rizisiensi
and 5. hamaia which they had grown for several years. In
March 1997, we contracted 20 famiers., including the first farmer,
to grow Ubon paspalum seed. The farmers each received 300
grams of seed in Marcn 1997 and were instructed to plant the
seed in nurseries and transplant strong plants o their field in
May-June. Each farmer was contracted 1o grow a fieid not
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cxceeding 1600 m’. Ficlds pianted in May and June averaged

315 kg/ha and 65 kg/ha, respectively, whereas fields planted
inJuly produced no seed (Hare er al., 2001a). Harvesting from
die same fields in 1998 and 1999 produced mean seed yields of
632 kg/ha and 651 ke/ha, respectively (Hare et al., 20012). The
method of hand knoeking mature seed from tied seed heads
into bags every day produces high seed yields and followed
by slow drying in the shade and cleaning and winnowing on
cane trays produces seed with a purity of 99% and an average
gemuination of 80%.

Cirrr focus at Ubon Ratchathani Universily is primarily
research and so we have limited our production to what we
believe we can sell annually. We have now set a quota of 100
kg per farmer and in 2000 we purchased 2000 kg from 20 farm-
ers. Ubon Rarchathani University is endeavouring to provide
a real and sustainable market for Uben paspalum sced, that
does not depend on government funding. We have set up a
revolving fund that pays the farmers promptly 100 baht/kg
(U§5$2.50) on the day of seed purchase. The seed is packaged
into attractively labeled 2 kg and 4 kg plastic bags and stored
for at least 5 months to break embryo dormancy (Hare ef al.,
1959¢) befure being sold ior 160 bahtkg (LS34.00). Followil %
our success, the Department of Livestack Development has
rapidly increased Ubon paspalum seed production on research
stzfions and on smailholder farms, and in 1998, 1999 and 2000
produced 21. 28 and 38 tonnes, respectively (C. Phaikaew pers.
com.).

Even though Ubon paspalum seed production is well
sync hronised, with flowering occurring predictably every year
in S/ ptember and hand harvesting taking place over 7-10 days
in e: rly October, seed production is not without its difficul-
ties. Heavy thunderstorms frequently occur during the Sep-
tem! er-October flowering and harvesting period causing seed
to sl ed. Foraging birds may also dramatically reduce seed
yields. Farmers have set up nets to capture the birds for sale
or installed bird-scaring devices such as scarecrows and tins
filled with stones. Some farmers sleep in their fields in order to
chase away birds which usually forage in the early morming.

Conclusion

The development of Ubon paspalum from being a wild native
plant in Brazil to a commercial forage in Thailand has been
rapid. [tonly took a little over 10 years for this wild accession
to become a proven forage crop in Thailand which shows the

potential impact forage germplasm collection can have on the
Tuture agriculture needs of mankind.
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Editors Column

Dear Readers, i

Apologies for the late arrival of this edition of the newsletler.
Deadlines for reports, grant submissions and other bits of
adrunistraticn as well as some research werk have delaved
the newsletter going to the printer. We are now back on track
and | h(lpi! the next issue will be ready in October,

This issue of the newsletter includes two papers thal were
originally submitted to JASP. Refereed papers will not be
published in the newsletter in the future.Following the demise
of JASF the newsletter may be the only source of
communication within the group (other options are being
discussed), 1 would hope that members of the group could
send an absiract of any "seedy"” paper they publish. This will
help to disseminate the information that we are publishing
and flag up publications thal we do not routinely read.

ddasda e sse S ddasaeddEsas

I would like to ask everyone who reads this newsletter o think
about whether they have a report, article, a bit of news or an
upcoming evcit that they would like to publicise and that
could that be included in the next or future newsletlers.
Remember- itis YOUR newsletter.

The demise of JASP means that the newsletter will be self-
financing. Please complete the enclosed membership form at
the end of the newsletter and send a cheque as soon as
possihle. The deadline to be included on (e mailling list for
the nevrissue of the newsletter will be the end of September

Please, please subscribe.

PS, We still require s new logo!

@S eaddsdad i aideseaan

5TH INTERNATIONAL HERBAGESEED CONFERENCE - 2003

The 5th International Herbage Seed Conference will be held
on the Gatton Campus of the University of Queensland. This
is in the heart of the Lockyer Valley, an intensive farming re-
gion a linde over an hour's drive from Brisbane International
Airport. Gatton is the main centre for the University's scod
technology courses, and is strategically located close to most
of the subtropical seed houses in Australia. The Conference
will start with registration and welcoming activities on Sun-
day 23 November 2003. Because this is dunng the University
summer vacation, on-Campus accommaodation wili be avail-
able to house Conference delegates, either in single rooms in
one of the halls of residence or in a limited number of motel-
style units. The mes aing program cver the next 3 days (24-26
November) will be given over to the presentation of delegates’
papers either in oral i in poster furm. During the afiernoon
sessions, shortl trips will be made to a range of field sites
through south-cast Quecnsland.

In response to the inany requests from Nerh American and
European members, the post-Conference tour (27-28 Movem-

ber) highlights the varied production temperat: seeds in Scuth
Australia. Because Australia is a big country, this wili wivolve
travelling more than 1500 km by air to Adelaide and Mt Gambier
1o begin the tour. Over the next day and a half, delegates will
be able 10 see well-advanced grass seed crops (fescue.
ryegrass, clc), lucerne (alfalfa), vegetable and other seed crops
(e.g. cauliflower, cabbage, kale, canut, azion). Visits will alsc
be mule 0 commercial premises and seed cleaning plants,
Cluse by 1s the famous Cornawara wine-producing region,
and an opportunity for nocturna! sampling of some of their
high quality material in replicated group trials.

On 29 November, dele gates can continue their travels from Mt
Gambier with flights cither 10 Adelaide or 1o Melboume. de
rending on their preference -

DONLNCH & KEVINBOYCE

174



175

Appendix 15

Forage Plants for Dairy Cows in Thailand: Old Friends-New Faces

M. D. Hare
Forage Specialist, Faculty of Agriculture, Ubon Ratchathani University

Abstract

When planting forage plants, it is important to define the environment where the
plants are to be sown and to know the range of adaptation of each plant. The environment
description should include soil and climatic conditions and also farmer-controlled factors
such as fertiliser inputs, grazing pressure (number of cows per rai), system of
management (cut and carry or grazing) and the management skills of the farmer.
Smalholder dairy farmers in Thailand have a choice of many different grasses and
legumes to grow on their farms. Grasses and legumes should be planted separately for
ease of management and for maximum production. For farms on acid, upland, well
drained soils, the following species are recommended: signal grass, brizantha, Jarra digit,
Tha Phra stylo, hamata stylo, siratro and specialist crops of Cavalcade if land is available.
On soils that are waterlogged from time to time, Ubon paspalum, Splenda setaria and
specialist areas of para grass (ponded areas) and llanos macro are recommended. On
fertile, well drained soils, guinea grass, napier grass, ruzi grass and specialist areas of
leucaena and lablab are recommended species, and in the future burgundy bean and
Endurance lablab if they prove suitable. Signal grass would be the best grass to grow
under trees along with small areas of green panic on better soils.

Introduction

This paper is about forage plants to feed dairy cows in Thailand. I want people to
start thinking seriously that Thailand can indeed produce milk from forage plants without
the need to feed cows extra concentrate supplements. This is the challenge facing dairy
farmers and the dairy industry in Thailand. If there is not a serious effort to increase
forage production in Thailand and drastically reduce the dairy cow reliance on
concentrate supplements, the dairy industry will become less and less profitable and will
enter a serious crisis in the next few years.

This is because many other countries can produce milk a lot cheaper than
Thailand currently can. For example, New Zealand farmers are paid 6-7 baht per kg of
fresh milk and each dairy farmer makes a net profit of 1-1.5 million baht per year after
tax. With reduced tariffs, WTO regulations and bilateral trade agreements between
Thailand and other countries, milk prices will probably decrease rather than increase. If
Thailand wants other countries to reduce tariffs on goods produced here (cars, textiles,
electronic goods etc) then those countries will want Thailand to reduce tariffs on
agricultural goods like milk powder. Already Australia and New Zealand have asked
Thailand about this. Therefore in order for Thai dairy products to compete, the prices pay
to farmers may to have to come down and the farmers will have to reduce their operating
costs to become economically viable. Currently their greatest farm costs are in the
purchase of concentrate supplements.
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Healthy land-healthy cows

We have an obligation to future generations to keep farm land productive at a
level that can be sustained indefinitely. We must pay particular attention to the soil. If we
have healthy forage plants growing on top of the soil then the soil profile below should
also be healthy.

A problem in Thailand is that many dairy farms are on very, very poor soils. In
Australia soil levels of 0.08% for total nitrogen and 10 ppm for available phosphorus
represent the minimum levels for dairy farming soils. In northeast Thailand many dairy
farms are on soils with soil levels of 0.03% for total nitrogen and 4 ppm for available
phosphorus. The best soils in northeast Thailand with levels of 0.1% for total nitrogen
and 35 ppm for available phosphorus are used for cropping and horticulture. Nitrogen and
phosphorus are the nutrients required in the largest quantities by forage plants and are
also critical for animal growth and metabolism. If fertilisers are not applied the forage
plants will have very low crude protein levels, <6%, and milk production from dairy
cows will be low. At Ubon Ratchathani University our research has shown that nitrogen
fertiliser must be applied every 30 days in the wet season to maintain crude protein levels
above 7% (Hare ef al. 1999).

The easiest solution would be to recommend that all dairy farms be only on the
good soils where forage plants will be productive and high in crude protein. But this is
unrealistic as farmers on poor soils want to milk dairy cows. We therefore must look at
which plants can produce large quantities of quality forage on poor soils without a lot of
chemical fertiliser. We know that most small holder dairy farmers will not spent a lot of
money on chemical fertilisers.

We must plant both grasses and legumes, though I would recommend as
monocultures as mixed pastures generally have not been successful in Thailand. Grasses
will repair soil structure and legumes will provide free nitrogen. Grasses will provide the
carbohydrates and legumes the protein. Dairy cows are like people in that they need a
range of different foods in their diet. Dependence on a single species invites risk. In
Brazil too much signal grass was grown and large areas were infected with spittle bug.
We all know about psyllid and leucaena and anthracnose and stylos.

Healthy cows-healthy milk

The rich countries have invented plant hormones and genetically modified plants
(GMO plants) but more and more people in these rich countries will not eat GMO food
and they will pay more money to eat organic foods. With the recent mad-cow disease
outbreaks, which have probably been caused by animal-protein concentrates, people are
also demanding that milk and milk products be produced from cows only feed forage
plants. Many Europeans want to buy organic milk and organic yogurt. In Austria, 10% of
agriculture is now organic and it is heavily subsidized by the government. Plant-based
concentrates may have GMO plants in the mixtures and animal-based concentrates may
have a risk of mad-cow disease. In Thailand, even if our cows are not feed animal-based
concentrates there is a very good chance that the plant-protein concentrates have GMO
plants in the mixtures because of the high importation of soybeans from the USA into
Thailand.

Milk also has to be clean and good on all fronts. In the future as consumers get
more demanding they will not buy milk contaminated by inappropriate feeding or from
cows exposed to chemicals and dirty, unsanitary conditions. We must be kind to our
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cows. Too many cows in Thailand are keep in muddy yards under hot iron roofs. Friesian
cows are from cool-temperate countries where they are either grazed on clean fresh
pastures and if inside, in clean well-washed cool sheds. We can not expect cows to
produce quality milk when they are kept under hot, poor conditions.

In Thailand too much attention has been paid on the output of milk per cow and
not enough attention has been made to economic dairy farm viability and output per rai.
Do we need to have cows producing 20 litres/cow/day when we have to feed them a lot of
concentrates? Wouldn’t it be better to have cows producing 7-8 litres/cow/day and feed
only fresh grass and fresh legumes.

However, another problem in Thailand is that many dairy farmers do not have
enough land to grow all the forage for their cows. They have to buy in extra forage, cut it
from roadsides or waste areas, or lease extra land for forage production. For these farmers
it is easier to buy concentrate supplements even if they are expensive.

Selecting the right forage plants

When planting forage plants, it is important to define the environment where the
plants are to be sown and to know the range of adaptation of each plant. The environment
description should include soil and climatic conditions and also farmer-controlled factors
such as fertiliser inputs, grazing pressure (number of cows per rai), system of
management (cut and carry or grazing) and the management skills of the farmer.

In addition, in Thailand it is important to know whether the farmer is a full-time farmer or
a businessman who is dairy farming as a kind of hobby with only labourers looking after
the cows. The latter usually do not have the skills to manage long-term pastures.

In this paper I will discuss forage plants that have been planted a long time in
Thailand as “Old Friends” and plants that are only just been introduced or are still in the
evaluation stage as “New Faces”.

“Old Friends”

Grasses

Guinea grass (Panicum maximum)

Purple guinea is the most popular guinea grass grown in Thailand but some
farmers still grow small areas of Hamil guinea. Common guinea is ingenious in many
parts of central and northern Thailand, growing along roadsides and in orchard areas
where it is cut and carried to dairy cows.

Purple guinea is a very productive, high quality grass for dairy cows. It is suitable
for cut and carry forage and for silage making. However, it requires high soil fertility to
be productive and regular applications of fertiliser to maintain good growth. It grows best
on well drained fertile soils. It does not tolerate waterlogging, long dry seasons and
frequent hard grazing. It is a grass that requires good management skills and high inputs
to remain productive in long-term pastures. It is not a grass for poor sandy soils.

Purple guinea can be grown from tillers or seed. Seed is available from the
Department of Livestock Development.

Napier grass (Pennisetum purpureum)

Common napier and King napier (P. purpureum x P. glaucum) are very tall
grasses suited to cut and carry production. Mott napier or dwarf napier has many more
tillers and is a lot leafier than common napier. It can be both cut and grazed.
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Napier grasses are the most productive grasses in Thailand, producing high
quality palatable forage. But they only grow well on good soils with fertiliser. They grow
very poorly on poor soils without fertiliser and they do not tolerate waterlogging or dry
conditions. They require very careful management to maintain long-term production. On
good soils with fertiliser in central Thailand, dairy farmers have found napier to be very
productive. Napier must be irrigated in the dry season. Napier must be well-managed and
cut frequently (every 30-40 days) to produce leafy swards. They can quickly become
stemmy and lose quality if left uncut longer than 40 days in the wet season.

Napier grass is nearly always planted by tillers.

Ruzi grass (Brachiaria ruziziensis)

Ruzi grass is the most commonly grown grass in Thailand, mainly because seed is
readily available from the Department of Livestock Development. It is a nutritious, good
quality grass readily eaten by dairy cows.

Ruzi grows best on well-drained, fertile soils in high rainfall areas. It does not
grow well on poor soils, waterlogged soils and in areas with a long dry season. Many
farmers in northeast Thailand treat ruzi as an annual because it dies over the long dry
season. On poor soils without fertiliser it quickly becomes weak and can die out within
two years. Smallholder dairy farmers have found it difficult to maintain long-term ruzi
pastures in northeast Thailand.

Because of the large quantities of seed produced ruzi grass will continue to be an
important forage for dairy farmers in Thailand but it requires careful management to
maintain long-term production.

Para grass (Brachiaria mutica)

Para grass remains one of the best grasses for waterlogged, ponded areas. It is
now indigenous along streams and canals in central Thailand where it is a source of daily
cut and carry forage for dairy farmers. The farmers in central Thailand recognize the
quality of para grass for their dairy cows even if they do not grow it on their own land.

The limitations of para grass are its low tolerance to dry conditions, dislike of
hard grazing or frequent low cutting, and if left uncut for long periods it quickly becomes
very stemmy and unpalatable.

However, even though para grass may not be planted by dairy farmers, it will
remain an important forage cut from around wet areas, ponds, streams and canals in many
parts of Thailand where it has become naturalized.

Green panic (Panicum maximum var. trichoglume)

Green panic has been forgotten by many dairy farmers in Thailand. It is a very
productive grass, producing high quality forage and in northern Queeensland and Hawaii
is a very important dairy farm forage grass. It grows well on both fertile and poor soils
and responds well to fertiliser. It is moderately tolerant of both drought and waterlogging.
It is one of the better grasses for growing under trees because of its shade tolerance.

Many smallholder dairy farmers in Thailand have trees or orchard areas on their
farms where they also grow grass for their cows as cut and carry forage. Green panic fits
into orchard forage production well because of its shade tolerance. For this reason, Green
panic production should be encouraged more in Thailand. Seed production is relatively
easy with 2-3 harvests in the wet season. Green panic can also be grown from tillers.
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Rhodes grass (Chloris gayana)
Rhodes grass is another species that seems to have been forgotten by dairy

farmers in Thailand. There are several cultivars but Callide or giant rhodes grass, a
tetraploid, is the most suitable for dairy farming farmers in Thailand.

Rhodes grass can grow on a range of soils from heavy clays to sandy loams. It
will tolerate fire, a long dry season, and some waterlogging. It is also the most tolerant
grass to salty soils of the species I will discuss in this paper.

Rhodes grass can be hard grazed and cut frequently to maintain the nutritive value
which will decline rapidly if it becomes stemmy or flowers. I believe that rhodes grass
should be promoted more among dairy farms which have salty soils.

Callide rhodes grass produces seed at the end of the wet season at a similar time
to ruzi grass.

Legumes

Verano stylo (Stylosanthes hamata cv. Verano)

Verano stylo or hamata stylo, is still the most persistent forage legume in Thailand. It
grows on all kinds of soils and along roadsides and in waste areas. Because of its heavy
seed set, hamata stylo regrows each year and contributes greatly to long-term forage
production.

It is best grown in pure swards because in mixed grass pastures that are fertilised,
the grasses tend to dominate. Hamata stylo is still one of the best legumes to grow on
sandy soils. Some dairy farmers find that hamata stylo does not produce enough dry
matter when compared to some of the grasses but on sandy, poor soils it produces more
dry matter than most species. Hamata stylo is mainly grazed but dairy farmers who know
that it is a high protein legume selectively cut it from along roadsides.

Seed is readily available from the Department of Livestock Development (DLD).

Leucaena (Leucaena leucocephala)

Leucaena is the most productive legume growing on dairy farms in tropical
Australia where nearly 500,000 rai of the subspecies L. leucocephala var. glabrata
cultivar Taramba have been planted. Even though common leucaena (L. leucocephala
var. leucocephala) is found throughout Thailand very little stands of leucaena are planted
by dairy farmers. This is surprising as leucaena is one of the highest crude protein forage
plants.

The main problem with forage production of leucaena in Thailand is its poor
performance on acid, sandy, low fertility soils. It also does not like waterlogging. From
seed, leucaena grows very slowly compared to other legumes and grasses. The
establishment and management of leucaena for smallholder dairy farmers in Thailand
requires more study.

However, if farmers are able to vegetatively hand plant pangola grass tillers and
millions of tillers of vetiver grass in Thailand every year, then there should be no reason
why a large scale extension programme on planting leucaena plants could not develop.
The Department of Land Development use their centres to produce millions of vetiver
grass plants every year. The Department of Livestock Development could similarly use
the forage centres to produce millions of leucaena plants.

There should be more promotion in planting leucaena for high protein dairy cow
forage in Thailand. No other legume currently in use in Thailand has as high a crude
protein content as leucaena.
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Siratro (Macroptilium atropurpureum)

Even though Siratro has become a forgotten legume in Thailand it is still a very
useful legume for dairy farmers on upland, well-drained, sandy loam soils. It is a very
palatable and nutritious legume and has the ability to fix a lot of nitrogen.

It has a wide area of adaptation and following wide spread oversowing 25 years
ago by the DLD, it is now indigenous along roadsides and in many undergrazed areas in
Thailand. At Ubon Ratchathani University it is found along roadsides and around
buildings.

One of the problems with siratro is that its yield declines quickly under frequent
cutting and it does not tolerate long periods of heavy grazing. It is also susceptible to a
range of leaf blights, rust, root rot and aphid and insect attacks. Aztec siratro has been
bred for rust resistance and seed is available in small amounts from Ubon Ratchathani
University.

Under controlled rotational grazing or careful cutting siratro is still a very
valuable legume for dairy farmers to grow in Thailand.

Centro (Centrosema pubescens)

Centro is another very useful legume that has become forgotten by many dairy
farmers in Thailand. It prefers medium to high rainfall areas but we have observed it
growing very well over the dry season with little moisture. It also is one of the better
legumes for growing under trees because of its shade tolerance. It will tolerate low-
fertility acid soils and will grow on much wetter soils than stylos and siratro.

It seems to persist for many years in well-managed grazed pastures but under
frequent cut and carry systems it is not very stable. I would recommend centro to dairy
farmers whose farms are on wet soils or who have a lot of trees. Centro is a good legume
to grow on areas where cow shed effluent is disposed. In Thailand centro seed is
available in small quantities from the DLD. New lines of centro are currently being
evaluated by the DLD.

“New Faces”

Grasses

Ubon paspalum (Paspalum atratum)

Ubon paspalum is the most persistent and productive grass on wet waterlogged
soils that dry out during the dry season. This ability to tolerate both wet and dry soil
conditions makes it a versatile grass for dairy farms on former rice paddy land. It grows
well on acid infertile soils. However, it will die out on very sandy soils that lose moisture
quickly during the dry season. It is not recommended for upland sandy soils in low
rainfall areas.

Ubon paspalum is well liked by many small holder dairy farmers in northeast
Thailand because it is easy to grow from both seed and tillers; easy to cut because it is an
upright plant; can be either grazed or cut; regrows very rapidly after each cut and is
persistent. Its main draw back is that it is relatively low in crude protein compared to
other tropical grasses unless it is grown on fertile soils or is frequently fertilised when
grown on poor soils. Dairy farmers growing Ubon paspalum will have to grow plots of
forage legumes to mix with the grass to increase the forage quality.

Seed is readily available from Ubon Ratchathani University and the DLD.
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Signal grass (Brachiaria decumbens)

Signal grass has long been recognised as the best grass for growing in northeast
Thailand because of its persistent to heavy grazing and frequent cutting and its tolerance
to long dry periods. In most areas it will remain green throughout the dry season. Signal
grass grows better than ruzi in dry conditions; it grows better than ruzi in waterlogged
areas; it grows better than ruzi under heavy grazing; it grows better than ruzi on poor
soils with low rates of fertiliser. It also grows very well under trees.

Seed production has been the major drawback in promoting signal grass in
Thailand. Whereas ruzi grass seed is easy to harvest, signal grass seed production is very
difficult, producing low seed yields over 3-4 months during the wet season and what seed
is harvested is usually very low in germination.

Ubon Ratchathani University has recently made a break through with signal grass
seed production and located an area where good yields of high germination seed is
possible of an accession called Warin signal grass. Small quantities of Warin signal grass
will be available from Ubon Ratchathani University next year.

Brizantha (Brachiaria brizantha)

Brizantha is the most widely grown tropical grass in Brazil. It is generally more
productive than signal grass and is resistant to diseases and pests. Like signal grass,
brizantha is drought tolerant, grows under trees and can be either cut or grazed. It is a
very persistent grass and if managed well, pastures should last for decades.

Brizantha has been studied in Thailand in the past but because of poor seed
production, pastures have not been established by farmers. However, the pasture research
team at Ubon Ratchathani University are now establishing plants of the best seed
producing brizantha cultivar from Brazil, CIAT 26110, and if all goes well, seed of this
cultivar will be available to Thai dairy farmers in 3 years time.

I believe that both signal grass and brizantha within the next 5 years will become
the most important grasses in Thailand for smallholder dairy farmers on poor dry, upland,
sandy soils. The challenge to us is to produce enough seed of high quality to meet the
demand.

Pangola grass (Digitaria eriantha)

Pangola grass is considered one of the higher quality tropical grasses with crude
protein levels ranging from 8-14%. It has excellent palatability when young and is well
liked by dairy cows in Thailand. Milk yields of 6000 kg/ha/year have been recorded.
Pangola grass will tolerate periods of waterlogging but not flooding. In Thailand it is not
be very productive during the dry season but it will survive.

Pangola grass will grow on a range of soil types but it performs better on fertile
soils. It responses very well to nitrogen fertiliser. Currently pangola grass is being
promoted by the DLD and CP company as a grass for sale to dairy farmers by
commercial grass farmers. Both fresh grass and hay are produced and sold.

The main problem with pangola grass is its lack of seed production. All pangola
grass pastures in Thailand have to be planted vegetatively. This limits its expansion. The
two seed producing cultivars in Australia, Advance and Premier, appear to be not as
productive and vigorous as the non-seeding genotype used in Thailand. Another problem
encountered overseas is the susceptibility of pangola grass to rust, stunt virus and insect
attack. I am not sure if the genotype used in Thailand has similar disease and pest
problems
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Well managed pangola pastures that are fertilised and irrigated can be cut
frequently or hard grazed. Pastures will last about 5 years after which the pastures can
become very dense and turf-bound and lose productivity. Pangola grass cuttings can be
obtained from DLD centres in some provinces and from the CP company.

Jarra digit grass (Digitaria milanjiana)

Jarra digit grass is similar to pangola grass but is a species with considerable
potential in Thailand because it produces seed. It is a high quality grass with crude
protein levels ranging from 9-18% depending on soil type and management. Friesian
cows grazing Jarra digit without supplementation have produced milk yields of 16.4
kg/day.

Jarra digit is a very palatable grass and in recent trials in Australia it is grazed in
preference to pangola grass. Jarra digit also establishes more rapidly than pangola grass
and can be established from either seed or cuttings. Jarra digit will tolerate hard grazing
and frequent cutting.

This persistent grass is not susceptible to rust and pests like pangola grass. At
Ubon Ratchathani University it will tolerate short periods of waterlogging and will
survive long dry periods but will not be as productive as either signal grass or brizantha
during the dry season.

Small quantities of rootstock can be obtained from Ubon Ratchathani University
and seed may be available in the future.

Splenda setaria (Setaria sphacelata var. splendida)

Splenda setaria is one of the most palatable tropical grasses in Thailand and in
mixed swards, dairy cows graze Splenda setaria first before grazing other species.
Splenda setaria is more leafy and less stemmy than the older setaria cultivars used
previously in Thailand. Splenda setaria is tolerant to long periods of waterlogging and
even short periods of flooding. It has drought tolerance, though not as much as signal
grass and brizantha.

At Ubon Ratchathani University Splenda setaria pastures are still productive after
5 years, surviving both waterlogging and drought. Splenda setaria grows better on low
lying loam soils than on upland sandy soils and prefers higher rainfall areas.

We have produced good quality seed at the university and small amounts are
available for sale.

Legumes

Tha Phra stylo (Stylosanthes guianensis)

Tha Phra stylo (CIAT 184) is one of the most productive perennial legumes for
upland, sandy, acid soils in Thailand. It is high in crude protein (18-25%) and it stays
green throughout the dry season, providing high quality forage in times of dry season
forage storage. It is a valuable protein bank.

Tha Phra stylo under intense frequent cutting and hard grazing usually only
persists for 2-3 years. Under less frequent cutting and lax grazing Tha Phra stylo pastures
will remain productive for up to 10 years. A good management strategy for dairy farmers
is to cut Tha Phra stylo lightly in the wet season to keep it leafy rather than stemmy and
then use it to feed dairy cows in times of dry season feed storage. It is the best high
quality dry season forage for low fertility, acid, sandy soils in Thailand. It grows where
leucaena will not grow.
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Currently, Tha Phra stylo is resistant to anthracnose but it may one day become
susceptible . Ubon Ratchathani University is evaluating another stylo which has greater
resistance to anthracnose and small quantities of seed of this cultivar, Ubon stylo, are
available for sale.

Cavalcade (Centrosema pascuorum)

Cavalcade is an annual twinning legume which is being promoted by the DLD in
Thailand for hay production. However, hay production during the growing season (wet
season) is difficult and so hay must be produced in November and December. If there is
an abrupt early ending of the rains in October some Cavalcade hay fields can very
quickly dry off and lose dry matter yields.

Some dairy farmers plant Cavalcade for fresh forage production. Cavalcade,
unlike the stylos, retains its leaves following cutting and so maintains its quality even if it
has been cut for several days. It grows on a range of soil types but it does not tolerate
long periods of waterlogging.

Cavalcade is a specialist forage legume crop that dairy farmers will grow to
provide protein rich wet season forage or hay when cut early in the dry season. Seed is
available from the DLD.

Llanos macro (Macroptilium gracile cv. Maldonado)

Llanos macro is a short-lived (1-3 years), twinning legume that grows very
vigorously in the first season. It has been the most productive legume in the first year of
establishment on waterlogged soils at Ubon Ratchathani University. A key to its survival
from year to year is to stop cutting and grazing from December to February to let it
flower and set seed. Following the first rains at the beginning of the wet season it will
reestablish from fallen seed.

Llanos macro is suited to wet low lying areas. Dairy farmers who have small areas
of such land will find that llanos macro will grow very well on such sites whereas other
legumes will not survive waterlogging. We have also found that llanos macro grows well
together with Tha Phra stylo on more elevated sites. Small quantities of seed are available
from Ubon Ratchathani University.

Lablab (Lablab purureus)

Lablab is an annual legume which provides high quality, protein-rich forage. Even
though it is an “old friend” I am calling it a “new face” because it still is not used widely
by smallholder dairy farmers in Thailand. The main limitations of lablab are that requires
good soils to be productive, does not grow well on sandy, acid, low fertility soils, does
not always recover well after the first cut, does not tolerate waterlogging and has a short
life (4-7 months).

However, dairy farmers on good soils in Thailand may plant small areas of lablab
as protein-rich forage for the wet season.

A new perennial lablab cultivar, cv. Endurance, has recently been developed by
the CSIRO in Australia. This cultivar is slightly less productive than the annual lablab but
it can persist under cutting or grazing for at least 2 years. This is good news for Thai
dairy farmers currently growing lablab because now Endurance lablab will produce high
quality dry season production especially under irrigation.

Ubon Ratchathani University is starting a small research programme to evaluate
cv. Endurance. Seed multiplication will be included in this programme.

Burgundy bean (Macroptilium bracteatum)
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Burgundy bean is another new perennial legume from Australia that may be
suitable for dairy farmers on better soils in Thailand. Burgundy bean has similar flowers
to siratro. Burgundy bean is a very palatable legume that is persistent (2-3 years) and
produces high seed yields. It has the potential to built up soil fertility.

Ubon Ratchathani University will start evaluating Burgundy bean in small plots
this wet season.

Conclusion

Smalholder dairy farmers in Thailand have a choice of many different grasses and
legumes to grow on their farms. Grasses and legumes should be planted separately for
ease of management and for maximum production. For farms on acid, upland, well
drained soils, I would recommend signal grass, brizantha, Jarra digit, Tha Phra stylo,
hamata stylo, siratro and specialist crops of Cavalcade if land is available. On soils that
are waterlogged from time to time, I would recommend Ubon paspalum, Splenda setaria
and specialist areas of para grass (ponded areas) and llanos macro. On fertile, well
drained soils, I would recommend guinea grass, napier grass, ruzi grass and specialist
areas of leucaena and lablab and in the future burgundy bean and Endurance lablab if
they prove suitable. Signal grass would be the best grass to grow under trees with small
areas of green panic.

Pasture research generally receives less research money than other agricultural
crops and is usually the last to be financed. We therefore must do the best we can within
limited budgets. However, we must not stand still. New pests and diseases do not stand
still and they can adapt to attack plants we thought were resistant. Tropical forage plants
are still in the pioneering experimental stage of development, and it is too early to expect
them to be stable against all insects and diseases. That is why we need a greater diversity
of forage plants in Thailand.

But we have to be very careful in what we introduce, release and promote to
trusting farmers. We do not want more weeds like communism grass.

It is the right time to vigorously promote forage production for dairy farmers in
Thailand and to try and reduce their dependence on supplementary concentrate feeding.
For healthy cows and clean milk production in Thailand we as forage specialists are in
the right place at the right time.
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Abstract

The experiment was conducted to examine energy and protein requirements of Thai dairy cattle. There
were four treatment combinations of two main factors, energy (Total digestible nutrient, TDN) and crude protein
(CP) each of these factors had two levels of 1.0 and 1.2 times the recommended of feeding standard for dairy cattle
from the National Research Council (NRC, 1988). The treatments were as follows (TDN:CP); T1 (1.0:1.0), T2
(1.0:1.2), T3 (1.2:1.0) and T4 (1.2:1.2). Sixteen Holstein friesian crossbred (75-87.5 %HF blood) cows were
allocated to a 2 x 2 factorial arrangement in a randomized complete block design (RCBD) with 4 animals per
treatment. The experiment had two 5-week with each period divided into the 1" week was adjustment and 4
consecutive weeks was collecting time. After the first 5-week period, the same group of animals were randomized
again to the new treatment and the 5-week procedure repeated. Cows were received Ubon paspalum (Paspalum
atratum cv. Ubon) grass silage as basal roughage. Soybean meal and ground corn were supplemented to meet
energy and protein requirements. Data from two periods were pooled for analysis of variance. The results showed
that dry matter feed intake as % of body weight and g DM/ W " was higher (P<0.05) in cows fed 1.2 CP group
than 1.0 CP group (3.75 vs 3.53% and 168 vs 160 g DM/W 7). However body weight change, milk yield and milk
composition were not affected (P>0.05) by energy or protein levels. No interaction of energy and protein was found
in this study. For the 4 treatments the average milk yields were 12.18, 11.66, 11.79 and 11.48 kg/d., milk fat
contents were 4.38, 4.52, 4.49 and 4.31%, milk protein levels were 3.47, 3.59, 3.53 and 3.48%, milk lactose levels
were 4.99, 4.73, 4.87 and 4.72% and solid-not fat concentrations were 9.17, 9.09, 9.15 and 8.98%. The average daily
liveweights gain were 0.86, 0.91, 1.09 and 0.55 kg/d for treatment 1-4 respectively. The preliminary conclusion
from this experiment found that there were no beneficial responses with the additional of 1.2 level of NRC feeding
recommendation in either energy or protein or both in Thai dairy cattle. Roughage and concentrate ratios and crude

fiber contents in the diets are also discussed.

Key words: dairy feed, nutrient requirements, feed evaluation
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Table 1 Feed formulation and daily nutrients determined.

TDN 1.0 TDN 1.2
Crude Protein 1.0 1.2 1.0 1.2
Treatment §)) () 3) €))
Feed Formulation
Cows weight 427 396 421 411
Milk yield, kg/d 13.57 11.43 12.46 13.07
Milk fat, % 4.29 4.36 4.34 4.24
Nutrient intake
KgbM 13.01 13.51 12.70 14.24
% of Body weight 3.06 3.51 3.08 3.52
TDN, kg 8.90 9.64 8.63 10.32
Crude protein, kg 1.93 1.75 2.21 2.24
ADF, % 22.00 19.77 21.93 18.63
Silage, kg Fresh 28.59 26.75 26.88 24.41
Soybean meal 2.32 1.67 3.17 2.76
Ground corn 5.76 7.70 4.75 7.75
Roughage: Concentrate Ratio 45: 55 39: 61 43:57 35: 65
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Table 2 Dry matter intake of dairy cows received 1.0 or 1.2 time of energy or protein as NRC (1988)

recommendation.
TDN 1.0 TDN 1.2
CP 1.0 CP1.2 CP 1.0 CP1.2 Significant Level Cv
Treatment | (1) [*sp| @ |(xsp| @3 |*xsp| @ |xsp| TDN CP E*P | (%)
Dry matter intake
4 kgd 1537 119 | 1510 1.89 | 1474 117 | 1537 131 ns ns ns | 9.90
¢ % of BW 3.55 0.28 3.75 0.44 3.51 0.40 3.74 0.15 ns 0.05 ns 7.09
& oMW | 162 1118 | 167 1582 | 158 1286 | 168 589 | ns 005 ns | 5.29
R: C ratio 45:55 42:58 38: 62 34: 64
Table 3 Body weight change of dairy cows received 1.0 or 1.2 time of energy or protein as NRC (1988)
recommendation.
TDN 1.0 TDN 1.2
CP 1.0 CP1.2 CP 1.0 CP1.2 Significant Level Cv
Treatment | (1) | *sp| @ |Xsp| 3 |*Tsp| @ | xsp| TDN | CP | E*P | (%)
Number of cows 8 8 8 8
Initial weight, kg 418.5 36.26 | 407.8 77.96 | 411.1 7747 | 403.3 37.73
Final weight, kg 442.6  40.56 | 4333  74.60 | 441.8 72.51 | 418.6 44.30
Weight gain, kg 24.1 12.29 25.5 14.18 30.6 8.57 15.4 15.24
Average daily 0.86 0.44 0.91 0.51 1.09 0.31 0.55 0.54 ns ns ns 59.69
gain, kg
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Table 4 Milk yield, milk composition and milk constituent of dairy cows received 1.0 or 1.2 time of energy or

protein as NRC
(1988) recommendation.
TDN 1.0 TDN 1.2
CP 1.0 CP1.2 CP 1.0 CP1.2 Significant Level Cv
Treatment | (1) |Xsp| @ |xsp| 3 |EXsp| @ |[Xsp| TDN CP E*P | (%)

Milk Yield, kg/d 12.18  2.60 | 11.66 11.79  1.78 | 1148  2.63 ns ns ns 13.54
4 %FCM 12.82 12.61 12.67 11.94
Milk Composition,
%

- Fat 4.38 0.60 | 4.52 0.95 | 4.49 0.70 | 4.31 0.17 ns ns ns 15.25

- Protein 3.47 0.37 | 3.59 0.46 | 3.53 0.30 3.48 0.32 ns ns ns 10.60

- Lactose 4.99 0.38 4.73 0.36 4.87 0.30 4.72 0.47 ns ns ns 7.74

- Solid-not fat 9.17 0.15 9.09 0.65 9.15 0.48 8.98 0.34 ns ns ns 4.95
Milk Constituent,
kg/d

- Fat 0.53 0.11 0.53 0.09 0.53 0.11 0.49 0.07 ns ns ns 16.20
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- Protein 0.42 0.42 0.42 0.04 0.42 0.06 0.40 0.05 ns ns ns 11.70

- Lactose 0.61 0.14 0.55 0.05 0.57 0.10 0.54 0.17 ns ns ns 18.23

- Solid-not fat 1.12 0.21 1.06 0.08 1.08 0.17 1.03 0.15 ns ns ns 13.51
a5l
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In Vitro Study on Nutritive Value of Tropical Grasses

using Nylon Bag and Gas Production Techniques
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Abstract
The objective of this study was to determine the nutritive value of four tropical grasses namely; Ubon
paspalum, Ruzi, Jarra digit and Guinea at 30, 45 and 60 days cutting age by using the nylon bag and gas production
technique. It was found that the potential degradability of Ruzi and Guinea grass at 30 days (82.07 and 84.23%) was
higher (P<0.05) than 45 days (73.22 and 74.99%) and 60 days (72.14 and 74.55%) cutting age, but there were no

significant differences (P>0.05) in cutting age on the degradability of Ubon paspalum and Jarra digit. digestible dry
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matter intake (DDMI) predicted value of Ubon paspalum and Jarra digit at 30 days (4.14 and 4.72 kg/day) was
higher than 45 days (2.41 and 2.31 kg/days) and 60 days (2.35 and 2.35 kg/days) cutting age. The expected growth
rate of the animals fed Ubon paspalum at 30 days (0.32 kg/days) was higher than animals fed Ubon paspalum at 45
days (0.17 kg/days) and 60 days cutting age (0.16 kg/day). There were no significant differences in growth rate of
animals fed Ruzi and Guinea of different ages. Organic matter digestibility (OMD) and metabolizable energy (ME)
of four grasses were in the range of 44.30-55.09% and 6.62 - 8.52 MJ/kg DM, respectively. It appeared that cutting

age tended to not affect OMD and ME of all grass species.
Key words: tropical forage grass, nylon bag technique and gas production technique
M
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v o S 2 Ao ¢ A ' ] Y a o o ~ Aaa
test) AaUY MINARBINSIHIT IngUszasdiionaasumsdos ldvesnghnuil wiandugua 3% uagarsan
a o o Y aa ' ' A ' Y A ade .
n Nlogmsan 30, 45 uaz 60 Ju ArwIsmsdoslungsluden nazlsziiumsdos lAvesduniding (organic
. [ o Hq v v . o a
matter digestibility; OMD) ttaz a1 19152 Toni'ld (metabolizable energy; ME) Tagmsfmuiaainilsina
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gUnsamazisms

mynagevlnaligsluden

o o 4 o o ¢
fedsndivaduazunssving 0.5 laamas 1w 2.5 3u Talugadndeames vina 8.0 x 13.5 M

wuRmns ihganidmeedlfldlunszmzgmuvedlaimiznszmizassia ilunan 4, 12, 24, 48 nay 72 Flus Tagluusaznm

'
o [ o

1¥aganediedis Tasnudldlnaesiagazaesge iensuna hiiedseenindadisihguaunssnuhidfianvacla ndnh
Tloun 95 asruzsaidee Hunannu 48 $3lue ndoniiiheeninduierimiinietaimiae tazmamamstesd
Taglsunsudn5o31) NEWAY w04 Rowett Research Institute 1aglsf model P = A + B + (1 - ¢*) ilo P = dnamwnlumsdod’d,

\J b4 1 d‘ M \J d \ Vv v d‘
A= ﬂ1ﬂ1§ﬁ$a1ﬂvlﬂ, B= ﬁ]uﬂ]‘luﬁSﬁ1ﬂllﬂﬁ1uﬁﬂﬁ31ﬂﬂﬂﬂllﬂ, ¢ =N INFasay, uas t= nammmseg’lu LA

nsnagaulaadInNITNARNNT

1]
o A [l

Fadroee0slszina 500 Tadnsuivaruazunsvng 0.5 daawas ldluvasauda (glass
syringe) 817 200 Haamwasuazlinaug 150 Haaans Jvavenduasne 100 dadans e ldaziBeanils
A aa - a P g J .
Hadans Uaenasalladioons uazil adluiiunaaaniia-taldmaesn 1 inuiigmu (rumen fluid) 911nTn

o A Y v Y Y o v Y A o S q
dosmmaznszng Budwaudndieny  Tasdrueieisnnuategdiuvesnszmzguuniuauenild

g A - oy ¥ o d R v o A a v an
Tuwramnundsannesndnuriuiinges udninhywuinunldwauiuasazareinsoninmisves

v v 1]
Menke and Steingass (1988) t@vasazatehnaniuihgmundraslunasaudinldomsPBudrdwau 40
a a o \ 4 g v - ~ P o Aa &4
Haawas hvaea U ldlunumyuiedludeugungil 39 eswaFes summainauinm 4, 6, 8, 12

A do

o o 1 [a A (v ) o A o ' Y a o
uag 24 "]ﬂhN ‘Lﬂ‘ﬂ"l‘]JiiJ"liLlﬂ'l“lﬁ/l‘ﬂi‘ﬂ!,m’]"l‘lJﬂWH’]m!‘W’E]‘I/]']u’lﬂﬁ"lﬂﬁﬂaﬂllﬂ‘llﬂﬂﬂ‘Ll‘VIifJ'm‘Q (OMD) tagWaNU

1]
=

114152 Tomi 18 (ME) aaaums
OMD (%) = 14.88 + 0.889GDb + 0.045XP + 0.065XA

ME (MJ/kg DM, 81115%811U) = 2.20 + 0.136Gb + 0.0057XP + 0.00029XL"

4 A a @ A a v = Y
i1 Gb, XP, XA t1az XL Ao Usunameiitnan1ne1mis 200 mg DM, SovazTisdu it az
Tuiuluiag-usits amddu
a 4 aa v v ' 1 =
Anszianulsisiunadavestoya TaeldTi)sunsy IRRISTAT nazmianuuana1aven nae

Ta8 Duncan’s New Multiple Range Test (DMRT)
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' a Y & A a do ' o Py 2 Y &4 A a
ﬁ]uﬂigﬂﬂ‘uﬂ'luﬂiJ"UfNﬁiUu'WNﬁ"lfuﬂ NAADIYANNU L!ﬁﬂ\?wljslu Table 1 ﬁ]mﬁu')'lﬁiy']ﬂﬂﬁ%uﬂu

v v 4 ) g {y ! o ¢
$ovaz TusAunazidranauiioorgnauniu luvnzidooazivelovie1n (crude fiber; CF) tazniisag (neutral

' s [ ' v
detergent fiber; NDF) nAiunwe1gvoana Tagmmiziery 30 Tu i CF uaz NDF @ n1iie1g 60 Juun on

Y v o A o ad ya ' 3 ' ' Yy A A
!'JUTTEUU']W']ﬁW'IﬁTJQ‘Uﬂ ‘VW!ﬂ@']qﬂ']iﬂﬂulﬂﬂslﬂﬁlﬂamﬂﬁﬂu 'E]fJ'Nllﬁﬂﬂ'nJ ﬁ]uﬂizﬂﬂﬂﬂ'mqﬂlﬂ\iﬁig']?"mﬂﬁﬂnﬂ

@ A Y N 9 = 4 = = 1% 9y = ' 9
p1gMsdamAp Ui eniuldsau wenlSeumeunuasnuves Yyydeutazame (2541) N31891U91 Haing

i ("lu'szuqmq) i organic matter (OM), crude protein (CP), ether extract (EE), (i8¢ NDF mnuSouaz 92.8, 5.2,

o w B ' a & ¥ A a A a T4 A T o
3.3, uag 69.6 MuaAl G]f\iﬂ')"lilllﬁﬂﬁ"lﬂﬂﬁ]!ﬂﬂSlluhlﬂlu@\?"\nﬂﬁﬂWWﬂuﬂﬁﬁﬂiNWmﬂWinlﬁiJ‘ﬂﬂllﬂﬂﬁWQﬂu G1,'1'!

A Ay Yy dy Y a o a ~ P 1 9 ~
SUﬂ!&’VIﬂWVIulﬂmﬂﬂﬁ'ﬂﬂﬁﬁ]\iuiﬂmﬂENﬂ'UﬂIENWiJWWWiLmzﬂill% (2543) 1/]518%11&“1’3’31 muﬂi:ﬂam@wmwg%

0199 45 Tu 1l CP, EE, Ash, CF t1az NDF ti1iufesas 9.97, 1.51, 8.80,30.14 18 61.03 A6

Table 1 Chemical composition of Guinea, Ubon paspalum, Ruzi and Jarra digit

grasses at 30, 45 and 60 days cutting age.

Grass Cuttin DM Ash oM Cp EE CF NFE ND
Age %DM -

Ubon 30 89.81 13. 86.49 109 0.78 28.44 4135 638
45 87.18 10. 89.95 724 0.80 28.02 49.21 60.5

______________ 60 8785 7.7 9221 693 067 2928 50.33 63.6

Ruzi 30 87.61 13. 86.90 15.1 1.35 2479 43.62 61.9
45 86.98 9.8 90.14 9.14 1.18 28.30 48.44 68.0

______________ 60 87.72 75 9242 793 1.19 2857 5246 6738

Jarra digit 30 91.81 9.7 90.27 149 2.09 2471 4638 62.2
45 9142 8.6 91.34 940 2.02 29.64 46.53 63.8

______________ 60 91.68 79 9207 809 213 2955 48.87 63.3

Guinea 30 9197 89 91.01 12.7  1.54 2893 43.58 61.5
45 9194 8.5 91.43 7.64 142 3461 4477 69.4

60 92.18 7.7 92.22 524 137 3692 45.40 70.7

menaaevlaaligeluaou

] Ay = anq ¥ ' v = a
SUE]lluiﬁﬂUlﬂﬂ']ﬂﬂ'liﬁﬂ‘]&l'ﬂﬂf]')‘ﬁisﬂqulua@u NUNFINIAINTOIUTAUN

Ada

3TN0 IMITNANNINDINNT

gy L) Tilianuuanaiulunamnwiauaznneignisda (Table 2) dmsudiui liazatouaanso

o 1 P ' m o o A Vo Y a a o ¥ Y Ad ' A
“ﬁllﬂﬂ’ﬁ]ﬂ"lﬂ (B) mu‘lwtuu"lmmﬂmﬂnumamqmﬂnu“lumgwuﬂmmﬂu ‘(’JﬂL’JuWiUqu]S’ﬂﬂﬁﬂﬂﬂﬁaWEJ‘VI’E]TQ 30

Fu fisngenitierg 60 u #30191109910 CF 1Az NDF (Table 1) uana1aniuunn aaudnonimmsdos’lage
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Y A a A A Y A 4? ~ v @ aa T
a9 (A+B) VNI FBUASNUHAAA (P<.05) WoVNDIYNINUU 1ummzﬂmﬁwwﬁwmuquauazmimfm"lu

= 1 @ [l < ' Y Axy Y 2 @ 9y
UANULANANNU (P>.05) ﬁlEJNllSﬂ(mil AL A+B ﬂlﬂﬂﬂt‘g1?7‘“]511?1WIﬂQLﬂENﬂUﬁEN”IusUENUqQJJﬁE)M agnue

Ao

(2541) NT10UNA L v0auangs A 3.6 $21us uaz A + B fiaumdudesaz 71.5 uazlndifesiuain

1]

rnanual (2541) enulife A + B iswidudesas 72.60 dausasimidesaats (o) YoraIMNeIYMIAA

I'4

O Ay o A o Yy &4 a o a o Yy Ao
yosnguaazaia liuanaeiu uaziiotha1 A, B tag ¢ vougned wia s wnauvmlsmaiaguidandad
A v . a o Y YA o ) Yo . . A
Au'ld (dry matter intake; DMI) 1SanarTaguitedoslandnd a5y (digestible dry matter intake; DDMI) 1Az
Growth rate U4 Tﬂiumq 1-1.5 I @wdun13 multiple regression MWD A8 Shem et al. (1995) W1 DMI V04
W IawaugUanig 30 Jullaigeniteny 45 uaz 60 Ju nazgenuawiadughergdamediy edawali

' a A | < f Ao o
DDMI 1ag Growth rate ganMgI¥HAdUs A28 (Table 3) 0819 150a 1w iffuiihdunadiA1 DMI taz DDMI
1 4 v 1
nldanmsnaasail Iareuded1 dua1 Index value VoIngIIEWIGUUALAZITIANNNOIYAA 30 Tu Tif

w o A4 9 A A ayaa "o v oA
WA 45 uaz 60 Ju luvmzivahysuaziuil lulinnuuanaieiu (P>.05) lunnegmsdaa uazaunaril
IndiResiusenuvesyydon tazame(2541) ANUIMEN3FLA1 DML, DDMI, Growth rate 1Az Index value 111

I 4 1
1 3.56, 2.53, 0.25 1Az 44.35 AMUAIAY F9A1 Growth rate fanantum IndifssiuiaIsnyal (2541) 18911
1370 0.2 Alansu/iu
Table 2 Dry matter digestibility of Guinea, Ubon paspalum, Ruzi and Jarra digit grasses
by using the nylon bag technique.

Grass Cutting a b c L(hr) A B A+B
Age (d) ---—-—-- %0------- (fraction %

Ubon paspalum 30 15.63°  71.64% 0.030° 3.8 2335° 63.92° 87.27°
45 23.93%  62.75%® 0.033® 33*  30.37% 5631 86.68%°
60 23.84%  61.98%® 0.025° 3.0* 28.36° 57.46™™ 8582%®

Ruzi 30 19.80 6227 0.036™ 3.2° 2438° 57.69™  82.07%
45 13.47°  59.75° 0.048° 2.6° 20.88¢ 52344 732249
60 18.22 53.93° 0.038® 2.6° 23.47° 48.67¢ 72.14¢

Jarra digit 30 17.89  63.97™ 0.038™ 2.1° 2335° 5851%™  81.86™
45 17.17  61.13%™ 0.038® 23* 23.08¢ 5522°4  7830°
60 19.97 62.38% 0.031° 29* 23.01° 59.46® 8246

Guinea 30 2239%  61.84% 0.036°° 3.5 29.74%™ 5449°¢ 8423
45 18.77 56.22° 0.029° 3.3%  23.84° 51.15%¢ 7499
60 19.85 54.70° 0.025° 3.5  2438° 50.17%  74.55%

< values on the same column with different superscripts differed (P<.05).

msnaaavlagiamsHanma
1 9 3 A a @ a [23 A a d? =
NNMINATOUMITIITAWVBIHYINITFIUA TaeialTuumaingadu (Table 4) WUNTAIVDINT
a o Y a [ ] = [ Y a ci Y @ Ad a o ] ' o
paamas (GP) Indifeady wuiRernuramnyiaiiongda 30, 45 uaz 60 Ju NiMswaamas liuanaenu
i o v A (e ' o ' o o Y v o '
(P>.05) waziiorhauvari lidamar oMD waz ME A ldaluieadedny GP damdananialng

A o oAa 9 9 Y Aay "o Y
IAYINUNWUNING Uazaue (2543) IlﬂinJ\ﬂu"l']']TW‘mhlgcﬁllﬂq OMD iag ME MnUIagae 59.65 way 8.06

o

AT
v A A

o w 1 < U F) A 9 ° 1 Y A R A "W
MlJ/kg DM anuaiai E]EJNVliﬂGnlJﬂW ME UYInY1aasua MﬂWﬂﬂumNﬁWﬂ’Jﬁ’iﬂJﬂLulﬂﬂi PIUAUNINY 8.368
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Ml/kg DM Uzt Paspalum dilatatum AHAUNIND 9.9998 MI/kg DM @107l NRC (1988) 1ag Kearl (1982) 519

9 o w
' mudau

Table 3 Predicted value of dry matter intake, digestible dry matter intake, growth rate

and index value.

Grass Cuttin A B C DMI' DDM Growth Index
Age Yo...... (fracti (kg/d) (kg/d) (kg) value*
Ubon 30 23.35° 63.92° 0.030° 5.83% 4.14° 032  52.86°
45  30.37°% 5631  0.033® 378" 2419 017¢ 4519
60 28.36° 57.46™ 0.025° 376 2359 0.6 4511
Ruzi 30 2438 57.69™ 0.036™° 4.98° 334" 025% 49.64°%
45 20.88¢ 52.34%40048°  6.11° 4.34* 033%  53.94°
60 23.47° 48.67% 0.038° 557 381 028" 51.89%®
Jarra digit 30 23.35° 5851 0.038° 4724 322% 025% 4807
45 23.08° 55.22%4 0038 346" 2319 021 4395f
60 23.01° 59.46™ 0.031° 3.60° 2359 0.19% 4452f
Guinea 30 29.74% 54494 0,036 457% 3.11° 024> 4812
45 23.84° 51.15%40.029°  4.15%" 277 (0220%4 45579t
60  2438° 50.17°¢ 0.025° 4.44°% 293 0.22° 47.64°%

abcdef

Values on the same column with different superscripts differed (P<.05).

'DMI (kg/d) = -8.286 + 0.266A + 0.102B + 17.696¢, “DDMI (kg/d) = -7.609 + 0.219A + 0.080B

+24.191c

3Growth rate = -0.649 + 0.017A + 0.006B + 3.87¢c, “Index value = A + 0.38B + 66.6¢

Table 4 Gas production in 24 hours, OMD and ME predicted value from Guinea, Ubon
paspalum, Ruzi and Jarra digit grasses.

Grass Cutting GP cp Ash EE  OMD' ME’
Age(d) (mn0d %) (%) (%) (%) (MJ/kgDM)
Ubon paspalum 30 39.62¢ 1091  13.51 0.78  51.47%d% 765"
45 40.15"  7.24 10.05 0.80 51.55%cde 7 7(bede
60 32.18¢ 6.93 779 0.67  4431° 6.62°
Ruzi 30 34.85% 15.13  13.10 1.35 47.40%% 7,030
45 44.03% 9.41 9.86 1.18 55.09% 8.24%
60 41.99"  7.93 7.58 1.19  53.06™  7.96™
Jarra digit 30 45.81° 1490  9.73 209  56.91° 8.52°
45 40.99"¢ 940 8.66 2.02 52.30%cde 7 g3abede
60 41.62  8.09 7.93 2.13 52764 7.91%
Guinea 30 36254 1276 8.99 1.54  48.26™%  7.20%%
45 34.12%¢ 7.64 8.57 142 4611  6.88°%
60 32.94% 524 7.78 137  4490%°  6.71°

abcde

LOMD (%) = 14.88+0.889Gb+0.045XP+0.065XA

> ME oughage (MJ/kgDM) = 2.20+0.136Gb+0.0057XP+0.00029XL>

Values on the same column with different superscripts differed (P<.05).
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