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NUTRITIONAL QUALITY OF GRASSES IN RELATION TO DIFFERENT
'CUTTINGS DURING THE VEGETATIVE GROWTH STAGE

Abdus Sattar*, Z. Aslam ,R. H. Qureshi** and M, A Kausar

Nuclear Institute for Agricultnre and Biology, Faisalabad.

Cencentrations of nuttients such as protein fat, ash, Na, K, P,
Fe, Zn and Cu in 3 pasture grasscs, grown at a single locatlon at six
(week!y) cuttings during the vegetative growih stages, were deters
mined. The study revealed significznt differences in these nutrients
among grasses and their different growth stagas {(P001). Panicum
maxingim (locel) had the highest protein (26.1%) followed b ¥ uXotic
species (22.21%2) ead L. fisca {18.27%2) while they did not differ
markedly with respect to lipid and ash contents, Leptochioq fusco
had generally higher Na and lower X conteats thag other grasses
while Panicum maximum {local)eontained a pproximatly ten timza less
Na and twe times more P than other grasses. Loploshloa fuseq and
£, maximum (exotic) had similar quaatities of Fe.  Paveyn M Ixis
mum (lacal) was found ta be tow in Fe and rich in Z2 and Cy as
compared to other 2 species, Tha contents of pratein, lipids, ash
and individval mineral slementa in grasses exhibited though signi-
ficant but an irregular trend during initial cuttings; however they
generally decreased during later stages, especially after the 5th and
6th cuttings. Panicum masximum {¢xotic) was considered batier than
L. fusea as & fodder and colonizer of saline agd waterlogged soils
on the basis of its higher proteins and lipids as weli as considerabls
accumulation of Na,

INTRODUCTION

Grasses are important for the live-stock and the grasslands cover a major
ared of the earth surface, Many research workers have reported nutritive valge
of farages from varioys places {Malik apd Sheikh, 1957; Obara er al., 1974;
Bhatia er al,, 1974). Some studies have revealad a generai decrease in Protein,
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nitrogen fractions and fat contents of forage plants with advanced age (Trevimo
and Hernandez, 1977; Shah, 1976}, In thess studies, the composition of forages
with regard to major and trace elements bas been .given little consideration,
which are considered essential for the health and growth of plants, animals and
human beings (Sattar and Khalid, 1979). In a recent study (Sattar et ol., 1981)
reported the concentration of these nutrients in several grasses during 3 major
growth stages (vegetative, pre-bloom and post-bloem).

There iz general egreement that plaat species differ remarkably in the up-
take and translocation of mineral elem=nts and the genetic and anvironmental
variations have profound efects an the composition of plaats, In view of the
patential and nutritional values of pasture grasses for the livestock, present study
was conducted to determing the effect of short growth intervals during the vege-
tative stage of some grasses.

MATERIALS AND METHODS

A field trial with three forage grasses was conducted on irrigated plots
{15 x 5 meters for each grass) located at the Nuclear Institute for Agriculture and
Biology, Faisalabad. during the summer manths {May - August 1980). Nursery
for these grasses was raised from seeds obtained from Australia except the
Leptochloa fusca, which was of lecal origin. The soil of the plots was sandy clay
loam and had the characteristics: saturation % ags 35.5, CEC 7.9 m={l00g of
soil, pH 8.0, ECe 3.7 d8m-L SAR 11.0, organic matter 0.77 % Ca CO,
4.8 % and DTPA-extractable Zn 0.54 ug/g, Cu 1.13 ug/jg, Fe 5.0 ug/z and Mn
7.3 ug/g. Plant cuttings were taken after 1, 2,3, 4, Sand 6 wseks of growth
during the vegetative stage (40 days after transplanting) of each prass, Plant
samples from each growth stage were collected, dried, ground in stainfess steel
grinder and stored in plastic containers for Further analysis,

Chemical analysis of the samples was carried out by standard procedurcs
(AQAC, 1980), Ash perceatage was determined at 550°C; proteip by microKjal-
dabl distillation and fat by Soxhlet extraction with petroleum ether(b. p. 40.60°C);
Alter wet digestion of the samples with HNO,/HCLO,(Chapmen and Pratt, 1951)
Fe, Zn, and Cu were determined by atomic absorption spestrophotometey; Na,
K and Ca by fAame emission, and P by spectrophotometry.
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RESULTS AND DISCUSSION

The reeults of this investigation are an extension to the ones reported ear-
lier by Sattar et 4f., (1981), where the influence of major growth stages {vegetative
prebloom and postbloam} on nutritional changes of diferent grasses wasm stn-
died, In the present study, the effect of short growth intervals during the vege-
tative stage of selected grasses is presented. Concentrations of protein, lpids,
ash and mineral elements in the three grasses under study have been given in
Tables 1, 2 and 3. Data revealed that Panfcem maximum {local} exhibited the
highest protein conteats at all respective growth stages Followed by Pawicum maxi-
mum {exotic) and Dipladme fusea. In all the grasses, protein concentration dec-
reased after 2 wecks of growth. Similar was the case with lipids, The grasses
contained highest amount of lipids at the initial growth stage and then gradually
decreased after six weeks. However, grasses did not differ markedly with respect
to lipid contents. The grasses contained almost similar concentrations of ash
during the initial stage which, invariably increased up to 4th week of grawth and
then decreased, However, they differsd significantly with respect to mineral con-
ceatrations {P¢ 0,05}, Among grasses, Panicumt maxipmen (local} had the [east
smount of Na at any comparable growth stage and it tended to increase up to
4th week and then declined, Panicum maximum {exctic) and L. fusca contained
approximately 10 times more Na than that of P, maximum (local) at any compar-
able growth stage. To view of the accumulation of higher Na concentrations and
protein contents in the P, maximum{exatic), this grass can beconsidered better than
L. fusca (kallar grass) for animals for growing on saline and water-logged s0ils of
Pakistan. Both species of Panicum axhibited similar concentration of K and the
growth stage had little effect on this metal. However, L. fusce contained the
highest yalues of K in the first stage, which continuously decreased durlng succe-
esive cuttings, Panictim moximum ([ocal) had higher P concentration at Jst end 2nd
week of growih stage than the other two grasses but alter 3rd week, all of the
grasses were almost similar with respect to P. Phosphotus contents decreased with
advanced growth in all the grasses. Iron concentrations did not Fallaw any con-
sistent trend in relation to the growth stage of any grast. Panicumt maximmm
{lacal) contained the {east Fe at any comparable growth stape whereas the other
two species revealed a similar pattern.  Pamicum maximum (local) showed higher
Zn and Cu concentraticas than other grasses. Zinc and Cu contents tended 1o
decrease wirh advancad growth siage.



Table 1.  Mingral elements and other witrienis in relation Lo growth siage of Panicum

maximrm {Iocal}L,

—

Constituents Growith stage (weeks)
1 2 3 4 5 6

‘Protein % 2542a 261a 2744 20,68 17.88  12.51
Lipids % n68ab 2.04b 3.852 100¢ 0.77ed 0.59d
Ash % 9,79 1i.31a 12.00 33.14 10.58ab 11.01ab
"Na me/g 0,55 1.02 © 228 268 250 199
K mg/g ‘2583 3468  29.88 20.05a 30.28 29.0%a
P mg/g 4.27 3.94 2.9 264 173 L35
¥e ng/100g v 2008 2814 2387 3284 2629 3478
Cu ug/g 17.85 15.65 13,05 11,59 755 713
- Zn ug/g 38,20 3404 29.7% 2291 1955 19.21a

1. Dry matter basis.
abod:  For each constituent, value

significantly different (P<0.05).

s sharing camnan lafter are not

Tabls 2. Mineral elements and other ritrients in relation te growth stage of Panlcum

maximum {exolic).
Constituents Growth stage (weeks)
1 2 3 4 5 6
Protein 34 21,508 22.21a 1675 1433 1125 9.24
Lipids % 2,98 2.36a  1.99ab 2.07ab 1.66b 0.79
Ash 5 9.70b  il.30a 11,62a 11.85a 9.t6b 9.50b
Na mg/E §.632 593 11.36 13.59 13.89 1279
K mg/R 25.73a 26,152 25.73a 2407 2324 2241
r mg/g 2.23 2,09 1.73a 1.5 L.75a 147
Fe mg/L00g 56,3z 57.59b 69.03a 63.20a 356.21¢ 56.9%bc
Cu WEIE 10.77a  10.65sb 10436 933 5.76c 3.84c
Zp He/g 26,73  20.00a 27.20a 20.57b 20.72b 22.65b

1. Dry matter basis,
For each constituent, values sharing common letter are not

abc!

significantly different (P< 0.05).
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Table 3. Mirera! elements and other mutrients in relution to growth MHuge  of

Leptackloa fuscal,
Constituents : Growth stage (weeks)
1 2 3 4 5 L

Protein ¢ 18278 17.71a  12.44 1172 1241 1013
Lipids 8¢ 2.38 1,73a 1.68a 1L0Bb 1170 1.00b
Ash % 10.48bc 9.87c  10.96b 11.88a 12.01a .24
Na malg 11,92 14.31 11,23 13,84 15,75 .30
K mg/s 12.64 17.43 16,602 16.191 16.60a 14,70
P mg/g 2.34 1,89 1,51 1.3%a.  1.39a 1,393
Fe tng/ [{0g 47.89 I8 18 66,62 8949 74,09 5310
Cu nele 11.24 9.29a &1la 7.34b  7.80 7,260
In WESE 20.46ab 1749 18.17c 18.77bc 21.88a 18,115

1.  Dry matter basis
abe : For each constituent, values sharing common Jetter are not signifi-
different growth stages of cantly different (P« 0.03),

Statistical analysis of the data by the analysis of variance ako revealed
that nutrient concentrations Jdiffered significantly among grasses as well as among
tach grass in this study (P<0.01),

Results are in agreemsnt with the general disttibution pattern of ash apd
protein contents ohserved in some grasses (Shah, 1976). Robson and Gartrell
(1979} reported that concentratioas of most autrients in plants declined marked-
Iy with plant age, seed production and weathering of pasture. The extent of
decline varics with the particular nutrient, plant species and the amount of notei-
ent sepply.  Initial cuttings have genceally been recognized to be of higher
nutritional value than the last cuttings, It has indeed been found that the ME
(taetabolizable enerzy) value and quality as well as protein yield of intitia]
cuttings of grass, wers better than the last cottings. (Donaldson and Edwards,
1977; Balasundaram et af,, 1577). Trevino and Hernzndez {1977} reported that
even nitrogen fractions in lucerne decreased as the forage age advanced. Chemi-
cal composition of some local fodders apnd grasses for proteim, fat and ash has
been reported on samples of undefiged origin by some workers {Sattar #¢ af.,
1980; Malik and Sheikh, 1967; Malik ef al., 1967). Since the difference in quality
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of 8 grass in relation to location and growing year are reportedly sipnificant
more often than that among cultivars (Robinson, 1978), preseat study was con-
ducted to compare the formatien of protein and fat as well as uptake of diffe-
rent ¢lements from a single location., Tt is supgested that grasses with high
protein (7-225;), medivm protein {11-21%), and low protein'(7-102:) can be
compared with and could be replaced with vegsiable protein, low quality con-
centrate and leguminous fodders respectively.

Nutritive value of some tropical grasses and forage crops have also been
given by Holm (1976) and Simon (L1976) with special reference to their protein
cottents of forage plants can be lavourably aficeted by selection of protein rich
Bpecies, cutting at an early date, increasing the cuuting frequency as well as
appropriate fertilizer application.

Compasition of these data with mineral requirements reported by the NRC
(1971} for apimals, indicate that these fodders have adequate levels of tha mine-
ral elements and protein nesded by the animals. Interestingly, P. maxismm
{exotic species) having relatively more protein and lipids as well as adequate
capacity te accumulate Na, ean be beiter than L. fusca (kallar grass) which
hither to has been considered a good colenizer of saline and water logged soils,
Therefore an evaluation of local and exotic species of plant materials in quanti-
tative terms for dietary essential nutrients, could bz of wvalue to agriculiure
planners for getting maximum production of milk and mest,
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