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Effect of Dry Season Cutting M anagement on Subsequent Forage
Yield and Quality of Ruzi (Brachiariaruziziensis) and Dwarf Napier
(Pennisetum purpureum L.) in Thailand

Tadesse Tekletsadik?, Sayan Tudsri2, Sunanta Juntakool? and Somkiert Prasanpanich3

ABSTRACT

A field study was conducted under rainfed conditions during 2002 — 2003 to determine the effect
of dry season cutting management on the yield and quality of ruzi (Brachiaria ruziziensis) and dwarf
napier (Pennisetum purpureum) grassduring the dry season and thefollowing wet season. The pastures
werecut 1, 3, 6 times during the dry season and 7 times during the following wet season at 5 and 20 cms
above ground level. The study was sited on areddish brown sandy clay loam soil at Suwanvajokkasikit
Field Crop Research Station in the Pakchong district of northeast Thailand.

During both dry and wet seasons, |eaf production and total plant production of dwarf napier were
noticeably higher than ruzi grass but similar in stem production. Lax cutting (20 cm) produced
significantly higher yield than close cutting (5 cm) and cutting every 2 months (3 times) tended to give
higher yieldsthan cutting more and less frequently of dwarf napier grassbut not of ruzi. However, inthe
followingwet season the pasturescut only onceduring thedry season produced significantly higher yields
of herbage than those defoliation more frequently, particularly in the case of dwarf napier.

The protein percentage in dwarf napier and ruzi grass was not significantly different, athough
tended to be higher in dwarf napier particularly during the wet season and in the stem fraction. Protein
yields, however, between the two grasses were highly significant with dwarf napier yield being much
higher than ruzi, which waslargely areflection of the respective dry matter yields. Both pasture species
showed higher protein yields under lax cutting than close cutting in both seasons.

Lax cutting also tended to produce higher neutral detergent fiber (NDF) and acid detergent fiber
(ADF) content in the total herbage than close cutting and in both seasons. NDF and ADF concentration
significantly increased with delayed time of cutting in the dry season.
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INTRODUCTION Tudsri et al. (2002) noted that the grass species
most commonly used on these dairy farms were

Most of the ruminant animalsin Thailand  para (Brachiaria mutica), ruzi (B. ruziziensis),

raised on natural pasturesand local dairy farmers,
in particular, are keen to improve their pasturein
order to achieve better economic milk production.

guinea (Panicum maximum) and napier grass
(Penisetum purpureum). At present, most of these
grasses are cut and fed fresh to livestock or
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conserved rather than grazed. Thereasongivenis
that cut pasture gives the higher production
althoughthishasbeenclearly reflected by research
conductedat D.P.O. (Hongyantarachai etal., 1989).
Another factor is alack of effective fencing.
Grazing or cutting management plays an
important role in determining yield, quality and
longevity of thepasture, and henceseveral workers
have experimented in this area. For example,
Tudsri etal. (2002) reportedthat grassland farmers
tended to cut or graze their pasture to avery low
level (0—10cm) fromthebeginning of wet season
and continued throughout thedrought period. This
may lead to a reduction in pasture yield during
subsequent regrowth in the following wet season.
These authors further suggested that optimum
cutting height for al napier cultivarsshould not be
lower than 20 cms in order to achieve good and
quick regrowth. Tudsri and Kongsanor (1992)
also showed that under severewater stress, cutting
of dwarf napier grassresulted in death of all plants
and no regrowth was observed after rewatering.
Hard cutting under mild water stressalso led to a
considerable reduction in plant growth and dry
weight relative to thelax cutting. Inlater work at
Pakchong, Tudsri etal. (2002) showedthat delaying
the closing date of the pasture into the dry season
produced a negative effect on regrowth in the
following season, especially when a low cutting
height had been imposed. Thus, a better
understanding of cutting management during the
drought period (November — April) isessential to
improvedry season productionand alsoreducethe
effect of drought on subsequent pastureproduction.
The experiment was designed to compare the two
grass species, ruzi (Brachiaria ruziziensis) and
dwarf napier, (Pennisetum purpureum) under
different cutting management duringthedry period
(November- April) andtheseeffectswereexamined
in the following wet season in terms of herbage
yieldand quality for ruminant livestock production.

MATERIALSAND METHODS

The field experiment was conducted at
Pakchong district, Nakhon Ratchasima province,
The Suwanvajokkasikit Field Crop Research
Station, Thailand, approximately 150 km northeast
of Bangkok (14.5° N in latitude and 101° E in
longitude, at an altitude of 360 m adl). Soil type of
theexperimental areawasclassified asamoderate
reddish brown lateritic soil. Chemical content of
the soil in the top 0 —15 cm of the trial site was
1.44% organic matter, 52.4 ppm available
phosphorus(P) and 125.8 ppmavail ablepotassium
(K) with amean pH of 6.12.

The experiment was a split-split plot in a
randomized complete block design and replicated
four times. Thetwo grass speciesweremain plots.
Sub plots were two cutting heights: 5 and 20cms.
Sub-sub plots were three dry season cutting
management: - 1) every month started from
November — April, 2) in November, January and
April, and 3) only oncein April. The size of each
plot was 2m x 2.5m. Two tropical perennial grass
dwarf napier (Pennisetum purpureum) and ruzi
grass (Brachiaria ruziziensis cv. Kennedy) were
used for this experiment. Ruzi grass seeds and
stem cuttings of dwarf napier grass bearing two
nodes were planted in small plastic pots in June
2002. Theresulting seedlings were watered daily
until they reached the required height for planting
(20—30cm). Theseedlingswerethentransplanted
tothefieldin August 2002. Seedlingswereplanted
inrows50cm apart with 50cm between plantsand
within therows. Individual plots consisted of five
2.5m long rows spacing 0.5m apart. Each row
contained 6 plantsfor atotal of 30 plants per plot.
Fertilizer was applied twice, initially with abasal
compound fertilizer dressing of NPK (15-15-15)
at the rate of 300 kg /ha and at the time of
transplanting on August 8/ 2002, and again
(15:15:15) at the rate of 30 kg/rai (187.5 kg/ha)
and 10kg N/ rai (62.5 kg N/ha) asurea, on 15t May
2003 at the onset of rainy season.
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In the dry season, forage was cut monthly,
bimonthly and left uncut until the first week of
April to the appropriate cutting height (5 and 20
cms).

In the wet season, each plot was cut
manually with asickle every month (started May
2003) to the treatment stubble heights of 5 and 20
cmsabove ground. Thetotal biomaswasweighed
inthefieldand arepresentativefresh sub—samples
of 300 — 400 gm was brougth to the weighing
room, hand sorted into leaf and stem components.
Dry matter of leaf and stem was determined by
dryingat 60°Cfor 72 hours(threedays) inadrying
oven. The sample weight obtained after drying
leaf and stem was expressed in ton/hectare to
determine dry matter yields. Dried samples were
then ground with amill to passa 1mm sieve, and
kept for chemical analysis.

Duplicate forage samples per treatment
harvested in the last month of the dry season
(April) and the wet season cutting (July) were
subsequently analyzed to determine nitrogen (N),
neutral detergent fiber (NDF) and acid detergent

350

fiber (ADF) concentrations. Total nitrogen was
determined by micro Kjeldahl method (AOAC,
1975). Crude protein (CP) wascalculated as% N
X 6.25, and protein yield was estimated by
calculation. NDF and ADF were determined
according to the procedure described by Goering
and Van Soest (1970).

The data were anayzed for significant
differences among varioustreatments by analysis
of varianceusing SA Sstatistical computer package
Ver. 6.12 (SAS 1996). Duncan’s Multiple Range
Test (DMRT) was employed to compare the
treatment meansfor different parametersandtheir
significances at P< 0.05.

RESULTSAND DISCUSSION

Climatic conditions

Monthly rainfalls and monthly mean
maximum and minimum air temperatures at the
experimental site during the experimental period
in 2002 and 2003 are presented in Figure 1.
Temperatures were quite similar over both years.
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Figurel Medium term mean rainfalls (1996-2003) (rain average), monthly rainfalls (rain) and mean
monthly maximum and minimum temperatures (max temp and mintemp) in 2002-2003 at the

Pakchong research site.
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Rainfall obtained at the experimenta site in the
wet season of 2002 (May to October) wasequal to
themid term average. Thetrend of rainfall pattern
showed alinear increase from June to September
and then declined in October in the same manner
as the mid term mean. The unusua rainfalls
recorded in December 2002 and February and
March 2003 of the dry season were above the
average and exceeded it by approximately 8%.
The actual and average rainfalls received were
higher in the months of March and April than the
other monthsof thedry season. Thishad animpact
on and wasaccounted for thetremendousincrease
of forage production harvested in early April. The
amount of rainfall received in the wet season of
2003 was adequate and evenly distributed
particularly in the last wet period of September
and October. The total amounts of rainfall at the
experimental site were 1085mm in 2002 and
1264mm in 2003 compared with the eight—year
average of 1164mm.

Dry matter production

The main effects of grass species, cutting
height and dry season cutting management on dry
matter production during both the dry and wet
seasons are presented in Table 1. As shown, the
dry season production of dwarf napier was
significantly greater thanthat of ruzi grassinterms
of bothleaf andtotal yield, but notintermsof stem
yield. Thisagreed with thefindingsof Tudsri and
Kaewkunya (2002) who showed that dwarf napier
produced consistently greater dry matter yield and
higher leaf percentage than ruzi under both mixed
and pure swards.

Swards cut at 20 cm generally gave higher
leaf, stem and whole plant yieldsthan when cut at
5 cm, but this effect only reached significance in
dwarf napier (Table 2a). It is possible that the
relatively low growing, spreading habit of ruzi
grasswith itsrelatively short rhizomes compared
with the erect habit of dwarf napier (Skerman and
Riverose, 1990) may be accounted for this

differencein responseto cutting heightsimposed.
The growth habit of ruzi could make it more
tolerant to close cutting whereas the erect habit of
dwarf napier could well suffer from low residua
|eaf areaafter cutting for regrowth (Tudsri, 1986).

There were also significant interactions
recorded between dry season cutting management
and grass species and between dry season cutting
management and cutting height (Table 2b and 2c).
As shown, the approximate bimonthly (3 cuts)
cutting of dwarf napier produced the highest yield
but ruzi showed no significant differenceinyield
to the different dry season cutting management.
Also thedry matter yield recorded in the different
dry season cutting trestmentsshowed nosignificant
differenceif cutto’5 cm, but when cut to 20 cmthe
singledry season cutin April waslessthanthetwo
cutting treatments.

Asshowninthehigher order interactionin
Table 3, the greater productivity recorded in the
bimonthly dry season cutting treatment was very
different in dwarf napier grass and particularly
when cut lax (20 cm). In contrast, ruzi grass
appeared quite tolerant of frequent cutting
(monthly), but less only if cut laxly (20 cm). As
mentioned abovethediffering growth habitsof the
two grasses possibly accounts for much of the
response obtained particularly under frequent
defoliation, whereasthesignificant timedifferences
inthe age of the respective swardsranging from 1
month (cut monthly) toa most 6 months(cut once)
would probably produce considerable losses in
dead matter particularly in the more prostrate
swards of ruzi.

In the following wet season, dry matter
yield increased substantially in both grasses due
no doubt to ample rainfall and better weather
conditions for growth. Dwarf napier produced
significantly more leave than ruzi athough the
superiority in terms of whole plant yield failed to
reachsignificance(Tablel). Asinthedry season,
therewas no significant effect on stem production
of the two grasses.
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Table1l Main effectsof grass species, cutting height and dry season cutting management on mean dm
yield (t/ha) of leaf, stem, whole plant and percent leaf, of dwarf napier and ruzi grassesin dry
and wet seasons, of 2002 and 2003.

L eaf Stem Whole plant Leaf %
Dry season
A. Species
Dwarf napier 12.23%2 8.60 20.842 58.532
Ruzi grass 9.65° 8.79 18.440 52.25P
B. Cutting height
5 10.42° 8.05P 18.47° 56.30
20 11.462 9.34a 20.802 54.79
C. Dry season cut!
1 (6 cut) 10.74P 8.41P 19.15P 56.102
2 (3 cut) 11.832 9.142 20.972 56.132
3 (1cut) 10.25° 8.530 18.79° 54.40P
Wet season
A. Species
Dwarf napier 18.912 11.82 30.73 61.432
Ruzi grass 13.71P 10.78 24.49 56.06P
B. Cutting height
5 15.34P 10.54P 25.88P 58.892
20 17.272 12.062 29.342 58.602
C. Dry season cut?!
1 15.820 10.99° 26.81P 58.77
2 15.46P 10.76P 26.220 58.73
3 17.652 12.152 29.802 58.73
Interaction:
Dry Season L eaf Stem Total L eaf (%)
A ** nS * % **
B ** * % * % nS
AXB ns * * ns
C * % * * % *
A X C ** * * % *
B X C * ** ** nS
A X B X C * % *% *% *
Wet Season
A * ns ns **
B ** * % * % nS
A X B * % * % * % nS
C * ns * ns
AxC ns ns ns ns
BxC ns ns ns ns
AXBxC ns ns ns ns

Dry season cutting, 1 = cut every month from Nov to April, 2 = Cut in Nov, Jan and April, 3 = cut only once in April.
2 Within columns for each main effect and season, means followed by the different |etters are significantly different (p<0.05).
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Table2 Meanwhole plant dry matter yields (t/ha) of species x cutting height (a) species x dry season
cut (b), and cutting height x dry season cut (c) interaction effect inthedry season harvest of 2002
and 2003.

(8) Speciesx Cutting height interaction

Cutting height (cm)
Species 5 20 Mean
Dwarf napier 19.1201 22552 20.84A2
Ruzi grass 17.83° 19.05P 18.448
Mean 18.47P 20.802

(b) Speciesx Dry season cut

Dry season cutting management

Species 1 2 3 Mean
Dwarf napier 19.30° 23.422 19.80° 20.84A
Ruzi grass 19.02° 18.53° 17.78° 18.448
Mean 16.15P 20.972 18.79P

(c) Cutting height x Dry season cut

Cutting Dry season cutting management

height (cm) 1 2 3 Mean
5 17.23° 19.21° 18.99° 18.478
20 21.092 22.742 18.59P 20.80A
Mean 19.15P 20.972 18.79P

1 Within rows means followed by different small letters are significantly different (p<0.05).
2 Within columns means followed by the different capital letters are significantly different (p<0.05).

Table 3 Effect of grass species, cutting height and dry season cutting management on whole plant dry
matter yield (t/ha) dwarf napier and ruzi grassesin dry season, of 2002 and 2003.

Dry season Dwarf napier Ruzi
Cutting management Cutting height (cm) Mean
5 20 5 20
1. Cut every month 17.98b1 20.61P 16.47° 21.562 19.15°
2. Cut three times 20.412 26.432 18.012 19.04P 20.972
3. Cut only oncein April 18.98° 20.61P 19.002 16.56¢ 18.79°
Mean 19.12B2 22,55 17.838 19.05B

1 Within columns meansfollowed by different small letters are significantly different (p<0.05)
2 Within rows means followed by different capital |etters are significantly different (p<0.05)
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This leafiness of dwarf napier supported
the earlier work of Tudsri et al. (2002) and
Sukkagate et al. (1997) where dwarf napier
produced ahigher |eaf: stemratiothanruzi, purple
guineaand paragrassover awiderangeof maturity.
According to Beaty and Engel (1980), such
cultivarshighin leaf content were much higher in
quality than cultivars that produced more stems.

Swards cut at 20 cm produced moreleaves
and stems and achieved higher whole plant yield
than swards cut at 5 cm and as shown in Table 4,
this only reached significancein the dwarf napier
swards. Thisfinding agreed with that of Tudsri et
al. (2002) inhiswork with cultivarsof napier grass
and that of Goonewardena et al. (1984) working
with Panicum maximum. These latters further
stated that lenient cutting favored the persistence
of erect growing grasses such as Panicum
maximum, but if cut or grazed intensively they
were short — lived and became invaded by weeds
and required frequent replanting.

Wholeplant productionincreased markedly
whenonly cut onceduringthedry season compared
with the lower production from more frequent
cutting in the dry season. This was apparent in
both the leaf and stem fractions and hencein total
production. This yield difference was possibly
due to the accumulation of carbohydrate plant
reserves built up during the previous dry season
when this treatment was left uncut amost for 6
months.

Chemical composition

There were no significant effects of grass
species or cutting height on the crude protein
concentration in the leaf, stem or whole plant in
either thedry or wet seasons (Table5). However,
there was a general decline in crude protein
concentration, especially in the dry season, with
increasing length of cutting interval. This was
similar to results obtained elsewhere in Thailand
with ruzi (Kasantikul, 1993) and napier grass
(Sukkagate, 1994). It wasworth noting, however,
that the crude protein levels recorded in this
experiment were consistently above the level
expected to impair animal production as Milford
and Minson (1966) showed that intake was only
reducedif crudeprotein of theforagewaslessthan
7%. As reported for most grasses, both tropical
and temperate, leaves contain noticeably higher
concentrations of crude protein than stems.

There were highly significant differences
recorded in crude protein yield between dwarf
napier and ruzi, between 5 cm and 20 cm cutting
heights and between dry season cutting
management treatments(Table5). However, these
differenceswerelargely areflection of difference
in dry matter yield already presented. The only
response of significance from the generalization
was in the protein yields recorded during the dry
season from close cutting (5 cm) of dwarf napier
andruzi. Whiledwarf napier benefited significantly
from lax cutting, ruzi grass showed no difference

Table4 Mean whole plant dry matter yields (t/ha) of speciesx cutting height interaction effect in the

wet season 2003.

Species Cutting height (cm) Mean

5 20
Dwarf napier 29.8732 31.602 30.73a
Ruzi 21.90° 27.082 24.96°

1 Within columns means followed by different letters are significantly different (p<0.05).
2 Within rows means followed by different letters are significantly different (p<0.05).



464 Kasetsart J. (Nat. Sci.) 38 (4)

Table5 Meancrudeprotein concentrations (%) and crudeproteinyields(kg/ha) of leaf, stemand whole
plant of dwarf napier and ruzi grass as affected by forage species, cutting height and cutting
management in dry and wet seasons, of 2002 and 2003.

Crude protein content (%) Crude protein yield (kg/ha)
L eaf Stem  Wholeplant  Leaf Stem  Whole plant
Dry season (April)
A. Species
Dwarf Napier 115 114 11.6 1411.92 1025.92 2415.02
Ruzi grass 12.6 7.6 10.3 1214.8° 620.3P 1875.3P
B. Cutting height
5 124 9.6 111 1346.0 714.4b 2020.1
20 11.8 9.5 10.7 1280.8 931.82 2270.1
C. Dry season cut!
1 13.62 104 12.92 1458.12 876.992 2477.02
2 11.00 9.4 10.2b 1308.2P 871.32 2184.1P
3 11.6° 8.8 9.6b 1173.8¢ 721.2b 1774.2¢
Wet Season (July)
A. Species
Dwarf Napier 13.9 11.0 131 2639.02 1232.62 3990.12
Ruzi grass 11.3 7.4 9.8 1556.8P 802.4P 2403.2b
B. Cutting height
5 12,5 9.0 11.1 1948.1P 916.0P 2911.20
20 12.7 9.4 11.7 2247.72 1119.02 3482.12
C. Dry season cut
1 12.5 9.4 11.6 1996.10  1003.4P 3098.3
2 12.9 9.0 11.6 2040.7P 920.2b 3082.3
3 124 9.2 11.2 2257.02 1128.92 3409.3
Significance:
Dry Season (April) L eaf Stem Total L eaf Stem Total
A ns ns ns ** *x *x
B ns ns ns ns ** **
AXB ns ns ns ns ** **
C ** nS ** ** ** **
AxC ns ns ns ** ** **
BxC * ns ns ** ns **
AXBxC ns ns ns *x ** **
Wet Season (July)
A ns ns ns * * *
B ns ns ns ** ** **
AXxB ns ns ns ns ns ns
C ns ns ns * ** ns
AXxC ns ns ns * * ns
BxC * ns ns ns ** **
AXxBxC ns ns ns ns * *

1 Dry season cutting management 1 = cut every month from Nov to April, 2= cutinNov, Janand April, 3= cut only oncein April.
2 Within columns for each main effect and season, means followed by different letters are significantly different (p<0.05)
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in protein yield when close or lax. Thiswas most
apparent during thedry season but not soconclusive
during the wet season.

As shown in Table 6, the leaf of dwarf
napier grass, grown during the dry season, had
significantly higher percentagesof NDFand ADF
thantheleaf of ruzi grass. However, thissuperiority
was not reflected in the whole plant and was not
evident during the wet season.

Plants cut at 20 cm tended to have higher
NDF and ADF than those cut at 5 cm particularly
during the dry season. NDF and ADF contents of

the whole plant also increased significantly with
less frequent cutting, particularly, in the stem
fraction, but was not apparent in the wet season.

CONCLUSIONS

Thefinding from this study suggested that
dwarf napier produced more yield and greater
percentage of leaf than ruzi grassin both dry and
wet seasons. Both dwarf napier and ruzi produced
better yield at 20 cmthan 5 cm cutting heightinthe
dry season as well asin the wet season.

Table6 Mean neutral detergent fiber (NDF) and acid detergent fiber (ADF) concentrationsin leaves,
stemsand wholeplantsof dwarf napier and ruzi grassindry andwet seasons, of 2002 and 2003.

NDF % ADF %
L eaf Stem  Wholeplant  Leaf Stem  Whole plant

Dry season (April)
Species
Dwarf napier 60.732 64.5 61.9 34.78 38.3 36.1
Ruzi grass 55.0b 66.9 60.7 27.0° 36.4 317
Cutting ht

5 56.3 64.1 60.1 30.1 36.6 334

20 59.4 67.3 62.5 31.6 38.1 34.3
Dry season cutl

1 57.2 63.3° 58.40 30.1 33.90 30.8°

2 57.4 62.80 59.4b 31.2 34.30 32.4b

3 58.9 71.02 66.12 31.2 43.82 38.42
Wet season (July)
Species
Dwarf napier 54.6 61.0 55.8 321 37.0 32.9
Ruzi grass 54.9 64.5 58.2 28.9 36.6 315
Cutting ht (cm)

5 54.8 62.3 56.9 30.2 35.8 31.9

20 54.7 63.2 57.1 30.8 36.8 32.6
Dry season cut

1 54.4 62.2 56.6 30.2 35.9 31.9

2 55.0 63.9 57.3 30.5 36.8 32.2

3 54.9 62.2 57.1 30.9 36.1 325

1 Dry season cutting, 1= cut every month from Nov to April, 2 = Cut in Nov, mid Jan and April, 3= Cut only in April.

2

Within columns for each main effect and season, means followed by the different letters are significantly different (p<.0.05)
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Pasturemanagement inthedry seasonmade
considerable contribution to increased forage and
proteinyield in thefollowing wet season. Hence,
thefarmersshould refrain from frequent cutting of
their pasture in the dry season if they desire to
producemaximumyield and get maxi mum benefit
from their pasture in the subsequent wet season.
However, if thefarmersneed to usetheir pastures
in the dry season then, lax cutting at 20 cms is
recommended.
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