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SUMMARY

Chemical composition and In Situ dry matter disappearance % (ISDMD %) and Ir Situ
organic matter disappearance % (ISOMD %) for three heights of plants (50, 100 and 150 cm)
of hybrid Napier grass x Pear]l millet , Napier grass and Pearl millet grass were determined
.Also, digestibility and some rumen parameters were studied by sheep.

Results showed that the content of hybrid Napier grass x Pearl millet of DM was lower
compared with Napier grass or Pear]l millet at 50,100 and 150 cm heights. However, the CP
conient of the hybrig was higher than Napier grass or Pearl millet at 100 and 150 ¢m heights.
Also, DM %. CF% and ADL% were increased and CP % were decreased with increasing
plant height. while ,NDF % and ADF % of Pearl millet, Napier grass and its hybrid were
nearly similar.

The ISDMD % and ISOMD % of Hybrid Napier grass x Pearl millet were significantly
(P<0.05) higher than those in Napier grass and Pearl miliet grass Also, increasing the heights
up to 150 em  were significantly ( P<0.05 ) decreased the ISDMD % and ISOMD % than
those at 50 and 100 cm heights. The average daily fresh intake or DM intakes as (g/h/d)
among three forages were not significant. In the 17 cut, the digestion coefficients % of DM,
OM, CF and NF? among three forages did not show any significant. Whereas, in the 2™ cut. ,
the digestion co: Ticients % of DM, OM, CF and EE of hybrid were significantly (P<0.05)
higher thar. Pear: millet and insignificantly higher than Napier grass. The CP digestibility and
feeding vaiue as DCP % in hybrid were significantly (P<C 05) higher compared with those in
Napier grass and Pear] millet. No significant differences were detected in ruminal pH values,
NH;-N and TVFA's concentrations among three forages .The fresh yield (ton / feddan)
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(Feddan= 4200 m®) of hybrid Napier grass x Pearl millet was significantly { P<0.05) higher
than those in Napier grass and Pear] millet. On the other hand ,the DM and TDN yields (ton /
feddan ) of Pearl millet were significantly ( P<0.05) lower compared with those of Napier
grass and its hybrid, while the differences between Napier grass and its hybrid were not
significant. The DCP yield (ton / feddan} of hybrid was significantly (P<0.05) higher than
those of Napier grass and Pearl millet, whereas, Napier grass was significantly (P<0.05)

higher than Pear! millet,

Keywords: hybrid of Napier grass x Pearl millet, Napier grass, Pearl millet, digestibility,

rumen, forage yield

INTRODUCTION

In Egypt, animals suffer from
shortage of feed especially during summer
season, Most of animal feeding in this
pericd depends on grains, concentrate
mixture and agricultural residues. The
expensive price of pgrains and
conventional suppiements tend to increase
animals feed cost. The green forage is a
cheapest fodder for animals. Expansion in
cultivation of marginal soils is a
considered one of the most effective
solutions to overcome feed shortages.
Attempts were carried out to improve
local species of green forage or to
introduce a new green forage species in
marginal soils especially in summer
season as Napier grass (Makky, 1976). On
the other side, the pearl miliet is one of
important grass in summer season in
Egypt, especially in sandy soils { Mousa
et al., 1995; Geweifel, 1997 and Khinizy
et al., 1997). Napier grass and Pearl millet
ar¢ both Penmisetum spp. and can be
crossed to produce hybrids. New hybrid of
Napier grass x Pearl millet have been
developed in Florida (USA), and tested as
a new forage crop in reclaimed sandy soil
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in Egypt under Sharkia Governorate
condition {Zeidan and Geweifel, 1997 and
Mohamed, 2000). The same author found
that the hybrid gave a five cuts and hade a
higher  tiller, more leaves and
consequently higher forage yield than
Napier grass. Hybrid of Napier grass x
Pear]l millet called PMN hybrid in USA
{Cuomo e al., 1996). Quantity and quality
are important criteria when evaluating
forage  species  i.e.  productivity,
palatability and its feeding values, those
are much favored by the introduction of
new green forage.

The aim of this work is to evaluate
Productivity, palatability, digestibility and
nutritive values of hybrid of Napier grass
X Pearl millet as new green forage
compared with Napier grass or Pear]
millet in newly reclaimed sandy soil.

MATERIALS AND METHODS

This work was carried out at Ismailia
Research Station. (Ismailia Governorate)
and Animal Production Research Institute,
Apgricultural Research Center, Egypt.
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Hybrid of Napier grass x Pearl millet and
Napier grass were planted by offshoots on
spaces 50 x 50 em and Pear] millet were
planted with seeding rate 20 kg/fed. in
newly reclaimed sandy soil of Ismailia
Governorate. The fertilization was 200 kg
calcium super phosphate (15.5 % P,0s)
and 100 kg potassium sulphate (48%
K0} was added before planting. Nitrogen
fertilizer was 60 kg N as ammonium
sulphate after 21 days from planting and
after each cut lrrigation was practiced
every 3 days under sprinkler irrigation
system. Two experiments were conducted
for evaluated green forages.

Experiment 1

The experiment was carried out to
evaluate the chemical composition and In
situ dry matter disappearance % (ISDMD
%) and In  situ  organic matter
disappearance % (ISOMD %) for three
heights of plants (50, 100 and 150 cm ) of
hybrid Napier grass x Pearl millet , Napier
grass and Pearl millet grass. Synthetic
fiber technique was carried out using the
method of Mehrez and @rskov (1977) to
determine In situ disappearance in the
rumen of buffalo (two bulls were fitted
with permanent rumen cannula ) at 48
hours incubation period . Four bags of
each treatment were used (three bags
incubated in each bull),

Experiment 2

The second experiment was carmied
out to study the nutrients digestibility of
the previous plants at different heights (
50 ,100 and 150 em ) .Digestibility trials
were conducted by using 9 mature farafra
rams on an avg. 63 kg body weight in a
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complete randomized design to evaluate
the three green forages (3 animals in
each). Fresh green forages were chopped
to about 5 c¢m in length, then mixed and
offered ad Iib. Animals were individually
kept in metabolic cages. Each trial lasted
29 days as 21 days preliminary period and
five days collection period and three days
for rumen parameters. The 1% cut was
cutting after 60 days from planting and the
2™ cut was cutting after 40 days from 1%
cut The intake of green forages was
measured. Daily diets (80% of ad lib.)
were offered in two equal portions at 8 am
and 4 pm. Green forage samples and feces
were daily collected during collection
period. The samples of forages and feces
were dried in an oven at 60°c for 48 hours,
then thoroughly mixed and kept after
grinding in stopper bottles for chemical
analysis. Drinking water was available all
times. The chemical analysis was
determined according to the methods of
AOAC.  (1996). Determination of
neutral detergent fiber (NDF), acid
detergent fiber (ADF) and acid detergent
lignin (ADL) was carried out according to
the methods of Goering and Van Soest
(1970). Rumen fluid samples were
obtained using a rubber stomach tube at
before moming feeding and 2 hours post
feeding. The samples were filiered
through three layers of cheese cloth
without squeezing. The ruminal pH values
were immediately estimated by pH-meter.
The ruminal NH;-N concentration was
determined according to Conway (1957).
Total volatile fatty acids concentration
(TVFA's) were determined by the steam
distillation method as described by
Warne: (1964).
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Data were statistically analvzed by
using CoStat, 3.03 (CoHort,1986) as the
following model: Yij = u + Ti + Ej

Where Yij is observation of parameter
measured; p, overall mean; Ti, effect of
freatments and Ej, random error.
Significant differences (P< 0.05) among
means were tested by Duncan’s multiple
range test (Duncan, 1955).

RESULTS AND DISCUSSION

Chemical composition:

The chemical composition % (on DM
basis ) in Tables (I, 2 and 3) showed that
the dry matter (DM) contents of hybrid
Napier grass x Pearl millet had the lowest
values compared with Napier grass or
Pearl millet. The highest value of ash was
observed with Napier grass and the lowest
value was recorded with Pearl millet
while, the hybrid showed intermediate
values between Napier grass and Pearl
millet, The crude protein (CP) content in
Pearl millet was lower than Napier grass
and its hybrid, but CP content of hybrid
was higher than Napier grass at 100 and
150 cm height. The same trend was
observed with Zeidan and Geweifel
(1997), Mohamed (2000) and Zeidan er
al. (2000) who noticed that the CP% was
higher in hybrid of Napier grass x Pearl
millet than Napier grass, while, Cuomo er
al. (1996) found that a slightly higher in
CP content (13.6 %) for Napier grass than
Pear] millet x Napier grass hybrid (12.3
%) or pear! millet (12.7%). The crude
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fiber (CF) wvalues were nearly similar
among three forages. On the other hand,
the DM and CF percentages were
increased but CP  percentage was
decreased by increasing piant heights. The
same trend was showed by Gomide et al
(1969) and Ibrahim et al. (1980). The
chemical composition values in this study
was nearly similar with the results
obtained by Mousa ¢f al (1995), Khinizy
et al. (1997), Eid, (1999} and Soliman et
al. (2005) in Pearl millet, and by Soliman
(1984) and Etman es ai. (1992) in Napier
grass with some different. Generally, Patel
and Shukla (1973) showed that the DM
ranged from 15 to 20%, CP ranged from
il to 19.5% .EE ranged from 3.8 to 6.7%
and CF ranged from 184 to 26.1% in
Napier grass.

In this connection, the NDF and ADF
percentages of Pear] millet, Napier grass
and its -ybrid (Table 2) were nearly
similar. These results were in agreement
with Cuomo et al. (1996). The ADL % in
Pear]l millet had the lowest values than
those in Napier grass and its hybrid. On
the other hand, the NDF, ADF and ADL
percentages were increased by increasing
plant heights. However, many factors such
as temperature, light intensity, water
availability, soi! fertility and maturity
affect on forage composition, particularly
lignin content (Van Soest, 1996).

In situ DM and OM disappearance :

The values of in situ DM and OM
disappearance % (ISDMD % and 1SOMD
% .respectively) of Hybrid Napier grass x
Pear] millet were significantly ( P<0.05)
higher than those of Napier grass or Pearl
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Table (1): Chemical composition (%) of Hybrid Napier grass x Pearl millet, Napier
grass and Pearl millet at different heights.

ltem Plant On Fresh basis %
height DM OM _CP  CF _ EE _ NFE  Ash
{cm)
Hybrid ~ Napier 50 1339 11.85 202 270 048 665 154
grass x Pearl millet 100 1462 12.77 2.35 3.26 0.56 6.60 1.85
150 1784 1630 176 456 069 929 154
Napier grass 50 1551 1328 250 331 059 688  2.23
100 16.15 1404 236 359 064 745 211
150 1912 1642 1.80 486 060 916 270
Pearl millet 50 1624 1490 176 384 037 893 134
100 1626 1488 156 408 047 877 138
150 1875 1730 126 479 050 1075 1.45
On DM basis %
50 100 8847 1509 2015 362 4961 1153
. 100 100 87.37 1607 2228 380 4522 12,63
gﬁ:’: Pear,ﬁ'l’l':t’ 150 100 9135 986 2557 388 5204 865
50 100 8559 1510 2132 379 4538 1441
: 100 100 8691 1460 2221 398 4612 13.09
N
apier grass 150 100 8588 940 2542 3.12 4794 14.12
50 100 9172 1081 2362 229 5499 828
. 100 100 9153 957 2512 291 5393 847
Pearl
carl millet 150 100 9229 674 2557 268 5730 771
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Table (2): Fiber fractions ( % ) of Hybrid Napier grass x Pearl millet, Napier grass and
Pear] millet at different heights.

Items Plant NDF ADF ADL Hemi- Celiulose
height cellulose

Hybrid Napier 50ecm  57.71 45.21 6.33 12.50 38.88

grass X Pear] 100cm 66.02 50.83 8.53 15.19 42.30

millet 150cm  69.60 53.63 9.46 15.97 44.17

Napier grass 50cm  63.83 46.20 6.03 17.63 40.17
100cm  64.05 47.80 9.98 16.25 37.82
150cm 6599 49.68 11.72 16.31 37.96

Pear] millet 50cm  64.98 49.68 3.93 15.30 45.75
100cm 65.39 50.46 4,44 14.93 46.02
150cm 67.02 50.76 5.06 16.26 45.70
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Table ( 3): Chemical composition ( % ) of Hybrid Napier grass x Peart millet, Napier

grass and Pearl millet during the digestibility trials

Items On fresh basis

DM oM CP CF EE NFE Ash
* cut
ANG*PM 12.5 10.95 2.16 2.97 .39 5.43 1.55
NG 16.17 14.34 2.41 3.66 0.51 7.76 1.83
PM 13.46 12.07 1.41 3.23 0.51 6.92 1.39
2" cut
HNG*PM 14.2 12.50 238 3.68 0.42 6.02 1.70
NG 18.85 16.94 2.68 5.30 0.62 8.35 1.91
PM 18.04 16.31 247 4.75 0.41 8.69 1.73

On DM basis

1" cut
HNG*PM 100 87.58 17.29 23.74 3.11 43.44 12.42
NG 1060 88.71 14.88 22.64 3.18 48.01 11.29
PM 100 89.66 10.50 23.96 3.80 51.40 10.34
2" cut
HNG*PM 100 88.02 16.80 2590 2.93 42.39 1198
NG 100 89.85 14.20 28.11 3.26 4428 10.15
PM 100 90.42 13.70 26.32 2.25 48.15 9.58

HNG*PM = Hybrid Napier grass x Pear] millet, NG = Napier grass, PM = Pearl millet
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millet. However, there were no significant
differences between Napier grass and
Peari milfet Tables (4 and 5). On the other
hand, ISDMD % and ISOMD % at 150
cm hejght in all plants were significantly
{P<0.05) decreased than 50 and 100cm
height, while, the differences between 50
and 100 cm height were not significant.
The decreasing in ISDMD % and ISOMD
% with advancing age may be due to the
lignifications of plants. These results
agreed with Soliman (1990), who found
that the ISDMD % and ISOMD % were
decreasing with progress of cutting time
of green forage.

Forage intakes, digestion coefficients
and nutritive values:

As shown in Table (6), the
differences in daily feed consumption
(kg/b/d) as fresh intake or daily DM
intake at the 1™ cut were not significant
change among Hybrid Napier grass x
Pearl millet, Napier grass and Pear] millet.
Whereas, the DM intake expressed as %
of body weight or gkgW®” of Pearl
millet were significantly {P<0.05) lower
than that in Napier grass and
insignificantly iower than hybrid while,
the difference between Napier grass and
hybrid was not significant. At the 2™ cut,
DM intake as percent of body weight or
g/kgW'”  of Napier grass was
significantly (P<0.05) higher than those in
Pear! millet and hybrid. These finding
agreed with the results of K/hinizy e al.
{1997).

At the 1* cut, nutrients digestibility in
Table (6) showed that hybrid Napier grass
x Pear]l millet was significantly (P<0.05)
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higher in CP digestibility than those in
Napier grass and Pear| millet grass and it
was significantly (P<0.05) lower in EE
digestibility than Napier grass. While, the
differences in digestion coefficients
percentages of DM, OM, CF and NFE
among three forages were not significant .
At the 2™ cut, digestion coefficients of
DM, OM, CF and EE for hybrid were
significantly (P<0.05) higher than that in
Pear] millet and insignificantly higher
than that in Napier grass. The differences
in NFE digestibility among three forages
were not significant. The CP digestibility
in hybrid was significantly (P<0.05)
higher than Napier grass and Pearl millet.
The data obtained here supported the
finding of Khinizy et al (1997) and
Soliman et al. (2005) with Pearl millet
and Shalaby er al. (1980) and Etman ef al.
(1992) with Napier grass with some little
differences. However, the digestibility in
this study was higher than those obtained
by Soliman (1984) and Gabra ef al. (1994)
with Napier grass.

The nutritive value expressed as total
digestible nutrients (TDN%) among three
forages at the 1™ or 2™ cuts was not
significant. The DCP values of hybrid
were significantly (P<0.05) higher than
those in Napier grass and Pearl millet
grass at the 1* and 2™ cuts.

Rumen parameters:

The rumen parameters as shown in
Table ( 7 } explained that the differences
of ruminal values of pH, NH;-N and Total
VEA’s among three forages in 1% cut and
2™ cut were not significant at 0 time or 2
hrs. post feeding. On the other hand,
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Table (4): The values of ISDMD (%) of Hybrid Napier grass x Pearl millet, Napier grass
and Pearl millet at different plant heights.

Item Plant height (cm) Average
50 cm 100cm 150cm

HNG*PM 65.32 63.29 59.9] 62.84°

NG 66.35 63.41 4328 54.29°

PM 63.63 62.18 36.88 57.68°

Average 65.16° 62.96° 46.69°

a and b : means in the same row with different superscripts differ significantly (P<0.05)
HNG*PM = Hybrid Napier grass x Pearl millet, NG = Napier grass, PM = Pearl millet

Table (5): The values of ISOMD (%) of Hybrid Napier grass x Pearl millet, Napier grass
and Pearl millet at different plant heights.

Item Plant height (cm) Average
50 cm 100cm 150cm

HNG*PM 67.20 66.87 60.10 64.72°

NG 68.12 63.67 43.49 56.89°

PM 65.20 62.71 4277 58.43°

Average 66.84° 64.42* 48.79

a and b: means in the same row with different superscripts differ significantly (P< 0.05)
HNG*PM = Hybrid Napier grass x Pearl millet, NG = Napier grass, PM = Pear] millet
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Table (6): Average daily feed intake, digestion coefficients and nutritive valaes of
Hybrid Napier grass x Pearl millet, Napier grass and Pearl millet by sheep.
st

Item 1* cut 2% cut
HNG*PM NG PM HNG*PM NG PM
Fresh intake, kg/h/d  6.70 577 5.87 6.33° 583%  54°
DM intake, g/hvd 838 932 790 900 1100 908
% of LBW 1.33%® 1.45° 1.25 1.47° 1.74° 1.46°
gkg WP 37.43% 4098  35.12° 40.97" 49.01" 40.87°
Digestion
coeflicients, %
DM 71.41 70.28 64.43 74.07* 71.59% 6877
OM 73.23 71.74 66.49 76.33* 7447%  71.69°
CP 73.30" 64.43%  48.14° 76.10" 71.91° 67.82°
CF 71772 73.01 69.49 79.32* 77.71° 74.62°
EE 57.86° 69.85°  67.79% 6899 68.50° 62.06°
NFE 71.84 73.55 68.76 75.11 73.67 71.80
Nutritive values,%
TDN 66.38 66.42 62.84 69.72 69.67 66.65
DCP 12.67° 9.59° 5.05° 12.79* 10.18° 9.29°

a,b and ¢ : means in the same row with different superscripts differ significantly (P< 0.05)
HNG*PM = Hybrid Napier grass x Peart millet, NG = Napier grass, PM = Pear] millet

Table ( 7 ): The pH, NH;-N and total VFA's of rumen fluid of rams fed the experimental

forage crops.

Tiem Time 1* cut 2% cut

(hrs) HNG*PM NG PM HNG*PM NG PM
pH 0 7.81 7.61 7.74 6.72 6.69 6.66

2 6.58 6.36 6.34 6.18 6.44 6.32
NH;-N 0 19.09 13.72 13.25 12.55 12.79 12.55
{(mg/100ml) 2 23.75 18.85 19.55 17.92 15.35 15.35
Total VFA's 0 1033 10.46 11.16 9.78 11.33 10.38
(meq/100ml) 2 i2.29 12.62 13.64 12.21 14.17 12.76

HNG*PFM = Hybrid Napier grass x Pear] millet, NG = Napier grass, PM = Pearl millet

180



Egyptian J. Nutrition and Feeds (2008}

NH;-N and tota] VFA's values were lower
at 0 time than 2hrs. post feeding, while,
pH values were higher at 0 time than 2hrs.
post feeding. Similar results were noticed
by Soliman (1984) with Napier grass and
Soliman er al. (2005) with Pearl millet.
Also, the obtained pH values in Table (7 )
are within the normal ranges for normally
functioning rumen as recorded by
Hungate (1966).

Forage yield:

The results of forage yield (tons/
feddan ) (Feddan= 4200 m?) as shown in
Table ( 8 ), explained that the total fresh
yield of hybrid Napier grass x Pearl millet
was significantly (P<0.05) higher than
those in Napier grass and Pearl millet
whereas, Pearl millet was recorded the
least yield .Also, the average yield of
hybrid surpassed that of the Napier grass
and Pearl millet by 6.3 and 6.3 tons
/feddan in the first cut and by 4.0 and
14.5 tons ffeddan in the second cut
Jespectively . The fresh yield (tons
‘feddan ) of Napier grass and its hybrid in
the second cut was increased than that in
the first cut . Meanwhile, the fresh yield
(tons /feddan ) of Pearl millet was
decreased in the second cut.

The DM and TDN yields { tons /
feddan ) of Pearl millet were significantly
{P<0.05) lower than those obtained with
Napier grass and its hybrid, while, the
differences between Napier grass and its
hybrid were not significant. These results
agreed with those obtained by Cuomo et
al. (1996). The total DCP vield ( tons /
feddan ) of hybrid was significantly
(P<0.05) higher than that in Napier grass
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or Pearl millet and DCP yield ( tons /
feddan ) of Napier grass was significantly
(P<0.05) higher than Pearl millet. Zeidan
and Geweifel (1997), Mohamed (2000)
and Zeidan er al. (2000) noticed that the
total yields { tons / feddan ) as fresh, DM
and CP were higher in hybrid of Napier
grass x Pearl millet than Napier grass.

CONCLUSION

It could be concluded that:

- Hybrid of Napier grass x Pearl millet
achieved the highest yield ( tons /
fedden) for DCP than those of Napier
grass and Pearl millet.

2- Relatively small differences existed
between Napier grass and its hybrid in
DM and TDN yields, DM intake,
nutrients  digestibility and nutritive
value as TDN,

3- More studies are needed to clarify the
effect of feeding hybrid Napier Napier
grass x Pearl millet alone or in mixture
on meat and milk production of
ruminants,
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Table (8): The average yield (ton/feddan*) of Hybrid Napier grass x Pearl millet, Napier
grass and Pearl millet in the first and the second cuts

Item HNG*PM NG PM

Fresh yield,

( tons/ feddan') :

1" cut 18.9 12.6 12.6
2™ eut 250 21.0 105
Total DM yield,

( tons/ fedden) : 43.9* 33.6° 23.1°
1" cut 2.363 2.037 1.656
2" cut 3.550 3.959 1.890
Total TDN yield,

( tons/ fedden) : 5.913" 5.996" 3.546°
™ ot 1.569 1.353 1.041
™ cut 2475 2.758 1.260
Total DCP yield,

( tons/ fedden) : 4.044" 4.111* 2301
1™ cut 0.299 0.195 0.084
2 cut 0.454 0.403 0.176
Total 0.753" 0.598° 0.260°

a .band c: means in the same row with different seperscripts differ significantly (P< 0.05)
'feddan = 4200m?, HNG*PM = Hybrid Napier grass x Pearl millet, NG = Napier grass, PM =

Peasl millet
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