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Evaluation of Hybrid Napier (NB-21) for its Forage Quality
by Cell-Wall Component Analysis

C P RAKKIYAPPAN! and K: K. KRISHNAMDORTHY#

" .

An fhvestination was made to evaluate the (orage quality of hybeid Napier (NB-21) by
cell-wall cﬁmpnnem analysis. The fresh yield, dry matter contert and dry matier yield increa
sad, whereas, leaf to stem ratic and crude protein content decrazsed with crop maturity. The
cell-wall components namely neutral-detergent fibre (NDF), acid-dastergent fibre (ADF),

acid-detargent lignin (ADL) and silica increased with  erop  maturity,

The cell-wall

components were mare In stem than in leaf except silica where it was just reverse. Leaf

registered more digestiblo dry matter per cent (DDMYZ) than stem and the DD

MU decreased

with crop growth, The annual DOM yield was maximum when the crop was cut of

50 days interval.

Hybrid Napier is one of the impor-
tant perennial forages mainly cultivated
in sewage farms of Municipalities. It
is more palatable and nutritious with
appreciable amount of protein and mi-
nerals like calcium and phosphorus.
A strong fodder based agriculture is
gssential for cattle development pro-
gramme. Increasing the production of
auality fodder is the only way to cope up
with the existing fodder deficit. Among
the factors which alter the quality,
stage of harvest plays a dominant role.
The valuable protein content, fibre
fractions, palatability, voluntary intake,
digestibility, animal performance and
minerals like calcium, phosphorus ete.,
are unfavourably affected by maturity
- of crops. So a study was conducted
to evaluate hybrid. Napier at different
stages based on cell-wall components
and to fix the optimum stage of cutting
‘to get maximum digestible dry matter
yield, '

MATERIAL AND METHODS
&

Hybrid Napier grass (NB-21) was
raised in the plots near Anirmal Nut-
rition Block of Tamil Nadu Agricul-
tural University, Coimbatore, The
spacing adopted was 90cm x 30Gcm.
After establishment, the crop was cut
uniformly at 15 cm  height above
ground level and allowed for regrowth.
After 20 days, the samples of regrowth
were collected at on interval of 5 days,
up to its complete maturity (60 days).
The whole plant was separated into
leaf and stem fractions and the ciy
matter content was calculated separa-
tely. This samples dried at 50°C were
ground in a Wiley mill fitted with 1mm
sieve and subjected for analysis.

The N conient was estimated by
microkjeldahl  method  (Humphries,
1956) and the crude protein was taken
as 6,25 times the percentage of N. The
cell-wall constituents namely neutial-
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detergent fibre (NDF), acid-detergent
fibre (ADF), acid-detergent lignin(ADL)
and silica were estimated and digesti-
ble dry matter percent (DDM per cent)
was calculated by method outlined by
Goering and Van Soest (1970). The
digestible dry matter yield was calcula-
ted from dry matter yield and DDM
per cent. 3

RESULTS AND DISCUSSION

The vield, dry matter content,
crude protein, cell-wall constituents,
and DDM per cent are given in Table 1
and 2. A progressive incresse in dry
matter per cent with advancing matu-
rity of crop was observed. This Is
quite possible because the growing
crops accumulate and  translocate
photosynthates. Fuither the ratio of
leaf to steam decreaed with age of the
crop, also might have increased the
dry matter content of the crop with
maturity. This was reported in hybrid

Napier by Sharma and Mudgal (1966).

Dry  matter production steadily
increasad with crop maturity. This was
expected since the increased dry matter
per cent with crop growth was respon-
siole for increased trend in dry matter
yvield. This was evidenced by the posi-
tive relationship between the age
and dry matter vield of the crop
(r=0.990%),

Crude protein content was found
to decrease with the age of the cron,
The leaf fractions were found to con-
tain a higher propartion of crude pro-
tein than the stem. ' Increased .accumu-
lation of carbohydrate and othe
structural materials such as lignin

524

Vol B9 Ha O

(Sharma and Mudgal, 1966) and.silica
(Johnson ef al., 1971) with'the matu~
rity of the crop and reduction in lef to
stem ratios, could be attributed te the
decrease in the crude protein content
with crop maturity (Blaser, 1964). The
positive relationships observed bet-
ween leaf to stem ratio and. crude
proten content (r=0.930**) and nega-
tive relationship between the .age of
the crop and crude protein content
(r=-0.911%%) further supported this
assumption, that the decrease in . crude
proten content was due to changes in
cell-wall materials and alterd leaf to
stem ratios. Similar decrease in crude
protein content with maturity - was' re-
ported in Napier grass (Gupta and
Taldpatra, 1970},

NDF content ‘or cell-wall -consti=
tuent was found to increase’ Wwith crop
maturity irrespective of plant parts viz.,
leaf, stem or whole plant. The similar
ohsetvation was made by Johnson et al.
(1975) in Napier grass. This could be
attributed due to the deposition of struc-
tural materials such as ligno-cellulose
(ADF) and silica with maturity of the
crop (Table 2), 'Since the NDF is the
cell-wall which comprises of hemicel-
lulose, cellulose, lignin and silica
(Deinum and Van Soest, 1969). This
reasoning is furthr . suppoited by
that positive relationships of'the NDF
(r=0.9525%), ADF (r=0.811*%) and
ADL: (r= 0.969*) contents with age.of
the crop. The NDF contént of stem
was higher thanLtha't of leaf at any one
stage. Similar observation was made
by Mowat et al, (1969).



August 1952)

_ As in the case of NDF content. the
ADF content also increased with matu-
rity of the forage. Furthera positive re-

lationship was observed between the
age of the crop and ADF content (re=
0.980%), Similar results were reported
‘by Johnson etal. (1973) in Napier
grass. This increase in ADF content
could have been possible due to the in-
- creased deposition of lignin, cellulose,
(Sood et al.,» 1974) and silica with
maturity of the crops. Since ADF com-
prises of lignin, cellulose and silica
(Deinum and Van Soest, 1969). This
increase -in ADF content of forages
might also be due to the decrease in
leaf to stem ratio.

The ADF content of stem remained
higher than that of leaf
Similar- observation was made in
farages by Mowat et al. (1969).

The ADL content of the plant parts
increased with crop maturity. The lig-
nin content of the stem was higher
than that of the leaf. Similar results
were obtained in hybrid Napier. by
Sharma and Mudgal (1966). The
increase in lignin content of forages
with - maturity was further confirmed
by the -positive - relationship .between
lignin and age of the crop (r=0.930%%).
This could be due to the increased
lignification as the plant parts attain
maturity.

An increasing trend of silica con-
tent with advancement of crop growth
was noticed. The silica content in leaf
remained higher than that of stem at
any one stage, This corroborates with
the results reported by Johnson et al.
(1971) in Napier grass. The higher

portion.

525

FORKEE QUALITY OF HYBRID MAPIFR

silica content of leal was due-to the
occurrence of higher transpiration in
leaf blades and low physiological
mobility of silica in plants (Shouichi
Yoshida, 1975).

The dry matter digestibility of leaf,
stem.and whole plant declined with
advancing maturity of the grass. Simi-
lar: result was noticed in Napier grass
by Sharma and Mudgal (1966). The
increased 'deposition of ligno-celluloes
(ADF), silica (Table 2) and decrease in
crude protein content (Table 1) with-
advancing age of the crop would have
been responsible for the decrease of
dry matter digestibility. This view was
canfirmed by the negative relationships
of dry matter digestibility with ADF
(r = -0.960%*) and silica (r -0.930¢x
contents and a positive relationship
with crude protein content (r-
0.899°%). The dry matter digestibility

of leaf was higher than that of stem at
any one'stage. This was evidently due

to ‘higher ligno-cellulose content of
stem than that of the leaf (Table 2)

even though leaf contained more silica.
The lower centent of crude protein of
stem also is a possible factor which
may be responsible for this. Sharma
and Mudgal (1966) held the view that
progressive lignification was responsi-
ble for the reduction of digestibility of
Napier grass with maturity. Arroyo-
Aguilu et al. (1973) found that high
contents of structural carbo-hydrates
namely lignin and cellulose were report-
ed to bé ‘present with increase in matu-
tity of tropical grasses which reduced
the digestibility. They also noticed
that the leaf to stem ratio was negati-
vely associated with digestibility of
Napier grass.
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The annual yield of digestible dry
matter increased with- the increase . in
the.cutting interval up to 50 days and
then decreasad. -+ The maximum-digesti-
ble dry matter vield -was' obtained
when the cutting interval was 50 days.

. Thae Senior author is grateful fo the
Indian Council of Agricultural Research
for the award of Junior-Fellowship and
to Tamil Nadu- Agricultural -University
for according permission to publish the
results of M. Sc. (Ag.) thesis: and this
paper forms a part of the work.
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