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Abstract: The present study was conducted to determine the growth comparison of some indigenous range
grasses in the field area of department of Forestry, Range Management and Wildlife, University of Agriculture,
Faisalabad. Ten range grasses, Cenchrus  ciliarus, Chloris gayana, Bothriochloa pertursa, Panicum
maximum, Panicum antidotale, Pennisetum purpureum, Eragrostis superba, Festuca arundinacea, Lymus
codensatus, Vetiveria zizynoides were evaluated with respect to their morphological and growth characteristics.
B. pertursa gained maximum germination at stage 1 (40.89%) followed by stage 2 (30.22%), stage 3 (14.22%) and
minimum germination was recorded at stage 4 (4.44%), respectively. Treatment means showed that among all
grasses species, maximum no. of leaves per plant was gained by B. pertusa (4.08), while, the minimum number
of leaves per plant was reported in V. zizynoides (3.38) which are statistically significant. The maximum plant
leaf length was calculated at stage 4 (4.34 cm) followed by stage 3 (3.78 cm) and stage 2 (3.16 cm), whereas
minimum was at stage 1 (2.52 cm), respectively. The results regarding to shoot length showed that B. pertursa
gained maximum  shoot  length  at  stage  4 (7.333 cm) and minimum shoot length was at stage 1 (3.26 cm).
Similarly, plant root lengths taken at different stages were also highly significant. The maximum plant root
length was gained at stage 4 followed by stage 3 and stage 2 whereas minimum at stage 1 in descending order
respectively. B. pertursa gained maximum total plant height at stage 4 (14.39 cm) followed by stage 3 (11.68 cm),
stage 2 (10.12 cm) whereas, the minimum total plant height was recorded at stage 1 (7.84 cm) in descending order
respectively.
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INTRODUCTION in enhancing the water infiltration and to regulate the flow

Rangelands play an important role in the livelihoods reduces soil erosion by acting as soil binder. Moreover
of vast number of rural people by providing forage and range vegetation is an important natural tool for
feed to livestock. The significance of rangelands of maintaining the ecological stability in the country [5].
Pakistan cannot be under estimated at any cost. These According to the Economic survey of Pakistan rangelands
cover two third area of the country and constitute the support one third population of livestock which
single largest-land use of the country [1]. It was estimated contribute 10-11% in GDP [6] and 37% in agriculture
that more than 40% of the Earth’s total land area is under sector of the country [7].
rangelands and comprises 24% of the world’s vegetation Pakistan is mostly arid to semiarid and  more than
[2]. The Rangelands cover more than 60% of the total area 80% of the area receives less than 300  mm  rainfall [8].
of the country [3]. Over 52.2 million hectares land is Like most of the arid countries, Pakistan is also facing the
classified as rangelands [3]. Out of this 18.5 million ha is problem of degradation of its rangelands because of poor
productive area and used for animal grazing [4]. In grazing, mismanagement in utilization of water resources
addition to this, rangelands vegetation also play key role and deforestation [9].

of water in the down streams. Thus range vegetation
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The existing herbaceous ephemeral plants only programmes of forage grasses for developing their
flourish during short span of monsoon season and drought toerance.
disappear very soon. Consequently animal herds show Five different grasses were selected in the preliminary
poor health and performance due to acute shortage of study known as, Dhaman grass (Cenchrus ciliarus),
range forage. These problems are very common in arid Rhodes grass (Chloris gayana), Palwan grass
and semiarid regions of the world as well as Pakistan (Bothriochloa pertursa), Green panic grass (Panicum
where the productivity of rangelands has declined up maximum), Blue panic, Malai grass (Panicum antidotale).
to10- 50% [4, 10]. There is an unavoidable need to explore Dhaman grass (Cenchrus ciliarus)is tufted, tussock-
the potential of some range plants which may rehabilitate perennial  grass,  15-120 cm   height   rhizomatous  grass.
the degraded rangelands of low productivity in short time It produces branches from the base. Leaves are glabrous
and provide nutritious and palatable forage to ever or hairy with ligule narrow and ciliate membranous,seeds
increasing  number  of  grazing  and  browsing  animals. are dimorphic and differ in size and weight. Dhaman is
For this, high yielding, palatable and nutritious grasses native to tropical and subtropical Asia, Africa, Latin
are recommended [11]. Amrica, Pakistan, India and Indonesia. In Pakistan, it is

Grass plants constitute most extensive part of range found in pothowar range, salt range, Thal, Cholistan, D.G.
vegetation. Grasses in general are relatively more easily Khan, Kohistan, Blochistan and Tharparkar desert
accessible, better in taste and quicker in digestion than rangrlands [4]. Rhodes grass (Chloris gayana) is native
shrubs and trees for grazing and browsing animals [12]. grass to Kenya with fine stemmed leafy prostate to erect
The grasses have highest potential of starch and protein turf forming up to 1.5m high, palatable for hay not for
as compared to any other cultivated plant. Being the most silage, drought and grazing resistant, salt tolerant [17].
palatable and nutritive feed stuff grasses is considered as Palwan grass (Bothriochloa pertursa) is a stoloniferous
ice cream species for the grazing animals. Because of the sward farming perennial grass. Its culms are erect,
proliferation of new roots and decay of old ones, the geniculately ascending up to 60 cm height. The flowering
organic matter and nitrogen in the soil is also increased stems terminate in 6 to 10 radiating brownish seed spikes.
due to growing grasses which also cause to improve soil In Pakistan, it is found in plains and hills [4]. Green panic
structure, texture and fertility [9, 4, 10]. Livestock feed is grass (Panicum maximum) is a Tanzania tufted perennial
deficit by 21% dry matter, 29% energy and 33% crude grass which is up to 3.5m tall, very succulent and
protein requirements [13]. Apart from the forage available nutritious, suitable for mix seeding with other legumes
from the rangelands, about 2.7 m ha of the cultivated [17]. Blue panic, Malai grass(Panicum antidotale) is a
commanded area is under fodder production, which is also coarse, vigorous and leafy, much branched perennial
not sufficient even to feed the maintenance requirements grass which spread by short stout rhizomes or stolen.
of livestock [14]. The stage at which the plants are Leaves  are  linear and  blue  green,  leaf blades are 25 to
harvested is very critical in determining the forage yield 50 cm long and 5 to 12 mm wide. Flowering stems are up
and quality. Forages when harvested at early stages of to 2 m in height. Spikelets are 2.5 to 3.5 cm long. Blue
their development have relatively higher crude protein panic is native to Pakistan, India, Nepal and Afghanistan.
content than other extract and ash content, but crude It is now extensively grown from Arabia in the west to
fibre, acid detergent lignin, hemicellulose and cellulose Australia in the East [4].
increase with later harvesting resulting in decreased dry The main objectives of the present study to enhance
matter digestibility [15]. Higher dry matter intake is the productivity and related functions /services of the
associated with the better nutritive quality of early rather rangeland ecosystem with the introduction of these
than late cut forage, examplifying the appropriate harvest grasses.
treatment. For grass and cereal forage, it has been
established that dough stage is the most appropriate MATERIALS AND METHODS
stage to make a compromise between dry matter yields
and forage quality [16]. Acute shortage of fodder grasses The present study was conducted to determine the
during  the  summer  season  is  observed  in rangelands germination % age and morphological characters at
of Pakistan. So the study on the adaptability of these seedling  stage  of   some   indigenous   range  grasses.
grasses in other parts of the Pakistan can provide the The present study was carried out in the Experimental
useful information to cultivate these grasses in those Area of the Department of Forestry, Range Management
parts  of  the  country  where  limited brackish water is and Wildlife, University of Agriculture Faisalabad,
available. The present study can be useful in the breeding Pakistan.



World Appl. Sci. J., 19 (10): 1437-1442, 2012

1439

Procedure: A field experiment was conducted at the
Research Area of Department of Forestry, Range
Management and Wildlife, University of Agriculture,
Faisalabad during spring, 2010. The experiment was laid
out in Randomized Complete Block Design (RCBD) with
three replications. The plot unit area of 180 m  (20 x 9 m )2 2

was selected for the experiment and divided into 30 plots.
The net area of each plot size was 2 x 2 m . Three lines2

were drawn in each plot at 50 cm apart. The seed of
grasses was sown on 10-02-2010. Seeds of ten grass
species were arranged. The seeds of these grasses were Fig. 1: Germination % age
sown  in  three  lines  spaces  50 m  x 50 m. A seed rate of S1: Stage 1, S2: Stage 2, S3: Stage 3, S4: Stage 4
25 seeds/line was used [18]. At the same time, root stumps
of these grass species and cultivars were also planted in
rows by maintaining 0.5 m x 0.5 m spacing in the same
areas in separate blocks. Both the treatments were
maintained under natural conditions during the entire
length of study. Water was applied weekly, biweekly and
monthly during first, second and third month after sowing
seeds of grasses. The grasses were harvested at seedling,
vegetative, flowering, seed setting and seed maturity
stage. Growth behavior and biomass production of each
range grass were recoded under irrigated condition. Fig. 2: Number of Leaf per Plant at Seedling Stage

Experimental Material: The seed of grasses were
collected from Research Station of Range Section of gained  by   Lymus codensatus   (23.88   %),   followed   by
PARC, Islamabad, Pakistan. Festuca arundinacea (23.11 %), Vetiveria zizynoides

No. of Treatments: Each grass was considered one maximum (22.66%), Cenchaus ciliarus (22.55%), Panicum
treatment  and  in this way, 10 grasses were representing antidotale (22.44%), Bothriochloa pertusa (22.44%)  and
10 treatments in total. These grasses are Dhaman grass Eragrostis superba   (21.33%)   in decreasing order,
(Cenchrus ciliarus), Rhodes grass (Chloris gayana), respectively  and  these  were  statistically similar. In the
Palwan grass (Bothriochloa pertursa), Green panic grass same way, different growth stages means, showed that
(Panicum maximum), Blue panic, Malai grass (Panicum maximum germination was at stage 1 (40%) followed by
antidotale)Mott grass (Pennisetum purpureum) Love stage 2 (30.71%), stage 3 (13.37%) and minimum was at
grass (Eragrostis superba), Tall fescue (Festuca stage 4 (5.24%) respectively. Chloris gayana gained
arundinacea), Cayon Prince Wild Rye grass (Lymus minimum germination (19 %) that was statistically different
codensatus), Vetivar grass (Vetiveria zizynoides). from above mentioned grass species.

No. of Observation: Seedling  Stage

Germination %age and longivity. Stages: Results  showed  that  among  all  grasses
No. Leaves per plant at different seedling stages. species,  the  maximum   number   of   leaves   per   plant
Plant leaf length (cm) at different seedling stages. was     gained   by   B. pertusa     (4.08),     followed    by
Plant shoots length (cm) at different seedling stages. P.  antidotale   (3.64), P. purpuremum (3.61), P. maximum
Plant root length (cm) at different seedling stages. (3.55),   F.   arundinacea    (3.50),    C.    gayana   (3.47),
Total plant height (cm) at different seedling stages. C. ciliarus (3.41), L. codensatus (3.38) and V. zizynoides

RESULTS were   statistically   similar.   E.   superba   gained

Germination Percentage: Treatment means showed that was statistically different from above mentioned grass
among  all  grasses  species,  maximum   germination  was species.

S1: Stage 1, S2: Stage 2, S3: Stage 3, S4: Stage 4

(23.00%), Pennisetum purpuremum (22.88%), Pincum

Number  of  Leaves  per  Plant  at  Different  Seedling

(3.38) in   decreasing   order   respectively   and  these

minimum   no.   of   leaves   per   plant   (13.22)   and  that
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Fig. 3: Plant Leaf Length (cm) at Seedling Stage Fig. 5: Plant Root Length (cm) at Seedling Stage
S1: Stage 1, S2: Stage 2, S3: Stage 3, S4: Stage 4 S1: Stage 1, S2: Stage 2, S3: Stage 3, S4: Stage 4

Fig. 4: Plant Shoot Length (cm) at Seedling Stage Fig. 6: Plant Height (cm) at Seedling Stage
S1: Stage 1, S2: Stage 2, S3: Stage 3, S4: Stage 4 S1: Stage 1, S2: Stage 2, S3: Stage 3, S4: Stage 4

Similarly, number of days taken for leaves per plant Treatment grand means showed that among all
was also statistically highly significant. The maximum grasses   species,   the   maximum   plant   shoot  length
number of leaves per plant of different grasses was was   gained   by   C.  ciliarus    (7.83  cm)    followed   by
observed at stage 1 followed by stage 2, stage 3 and stage P. antidotale (5.54 cm), B. pertursa (5.34 cm), C. gayana
4 in descending order, respectively. (5.25 cm), P. maximum (5.13 cm), P.purpureum (5.02 cm),

Plant Leaf Length (cm) at Different Seedling Stages: F. arundinacea (3.81 cm) and E.superba (3.39 cm) in
Results given in the Fig. 3 showed that among all grasses decreasing order, respectively and these were statistically
species,  maximum   plant   leaf   length   was   gained  by significant, except V. zizynoides and L. codensatus that
B. pertusa (5.08 cm A) followed by P. maximum (4.33 cm), were statistically similar.
P.  antidotale   (4.29   cm),   L.   condensatus   (3.92  cm),
E. superba (3.29 cm), C. cililarus (3.09 cm), V. zizynodes Plant Root Length (cm) at Different Seedling Stages:
(2.91 cm), C. gayana (2.81 cm), F. arundinacea (2.66 cm) Similarly,  plant  root lengths taken at different stages
and P. purpureum (2.10 cm) in decreasing order were also highly significant. The maximum plant root
respectively  and these were statistically significant length was gained at stage 4 followed by stage 3 and
except P. maximum, P. antidotale and V. zizynoides, C. stage 2 whereas, the minimum at stage 1 in descending
gayuana that were statistically similar. order, respectively.

Fig.  3  also  showed that the maximum plant leaf Treatment  showed  that   among   all  grasses
length was calculated at stage 4 (4.34 cm) followed by species,   the   maximum   plant   root   length  was  gained
stage 3 (3.78 cm) and stage 2 (3.16 cm) whereas, the by P.  antidotale  (1.23 cm)   followed   by  P.  purpureum
minimum was at stage 1 (2.52 cm), respectively. (1.18  cm),   V.    zizynodes    (1.09    cm),    C.   gayuana

Plant Shoots Length (cm) at Different Seedling Stages: B.   pertursa (0.64    cm),    L.    codensatus    (0.59    cm),
The maximum plant shoot length was gained at stage 4 E.  superba  (0.47  cm)  and  F.   arundinacea   (0.44  cm)
followed  by  stage  3 and stage 2, whereas the minimum in decreasing order, respectively and these were
at stage 1 in descending order respectively. Similarly, statistically significant, except  P.  maximum, P.
plant shoot lengths taken at different stages were also antidotale  and  V.  zizynoides, C. gayuana that were
highly significant. statistically similar.

L.   codensatus.    (4.48    cm),   V.   zizynoides   (4.45  cm),

(0.92 cm),  C.  ciliarus  (0.71 cm),  P.  maximum  (0.68  cm),
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In the same way, among grass species different showed that B. pertursa gained maximum shoot length at
growth/periodic stages means showed that the maximum
plant root length was calculated at stage 4 (1.0850 cm)
followed by stage 3 (0.7543cm) and stage 2 (0.7113 cm)
whereas, the minimum was at stage 1 (0.6473 cm),
respectively.

Total Plant Height (cm) at Different Seedling Stages:
Treatment grand means showed that among all grasses
species,  the  maximum  total  plant height was gained by
C.  ciliarus  (12.47cm) followed by B. pertursa (11.01cm),
P.   antidotale    (10.58   cm),    P.  maximum   (10.40  cm),
C. gayuana (9.20 cm), L. codensatus (8.93 cm),
V.zizynoides (8.40 cm), P.purpureum (8.31 cm), E. superba
(7.05 cm) and F. arundinacea (7.02 cm) in decreasing
order, respectively and these were statistically significant
except  P.  maximum,  P.  antidotale  and  V.  zizynoides,
C. gayuana that were statistically similar.

In the same way, among grass species different
growth/periodic stages means showed that the maximum
total plant height length was calculated at stage 4 (12.238
cm) followed by stage 3 (10.187) and stage 2 (8.250 cm)
whereas, the minimum was at stage 1 (6.693 cm),
respectively. Similarly, total plant height taken at different
stages was also highly significant.

DISCUSSION

B. pertursa gained maximum germination at stage 1
(40.89%) followed by stage 2 (30.22%), stage 3 (14.22%)
and minimum germination was at stage 4 (4.44%)
respectively. Results of same nature were reported by
[22-26].

Treatment means showed that among all grasses
species,  the  maximum  number   of   leaves   per  plant
was   gained    by    B.   pertusa     (4.08),     followed   by
P. antidotale (3.64), P. purpuremum (3.61), P. maximum
(3.55), F. arundinacea (3.50), C. gayana (3.47), C. ciliarus
(3.41), L. codensatus (3.38) and V. zizynoides (3.38) in
decreasing order, respectively and these were statistically
similar.

In the same way, among grass species different
growth/periodic stages means showed that the maximum
plant leaf length was calculated at stage 4 (4.34 cm)
followed by stage 3 (3.78 cm) and stage 2 (3.16 cm)
whereas, the minimum was at stage 1 (2.52 cm),
respectively.

B. pertursa gained maximum leaf length at stage 4
(6.52 cm) followed by stage 3 (4.9100 cm), stage 2 (4.6767
cm) and minimum leaf length was at stage 1 (4.3300 cm)
respectively. These results are in line with the finding of
[27, 28,  29,  30].  The  results  regarding  to  shoot   length

stage 4 (7.333 cm)  followed  by  stage  3 (6.33 cm), stage
2  (4.44 cm)  and  minimum  shoot  length   was   at  stage
1 (3.26 cm) respectively. The similar results were also
reported by the work of [22, 29, 30].

Similarly, plant root lengths taken at different stages
were also highly significant. Maximum plant root length
was gained at stage 4 followed by stage 3 and stage 2
whereas minimum at stage 1 in descending order
respectively. B. pertursa gained maximum root length at
stage 1 (0.99 cm) followed by stage 3 (0.63 cm), stage 4
(0.50 cm) and minimum root length was at stage 2 (0.44 cm)
in descending order, respectively. These results are in line
with the finding of [27, 28, 30].

The maximum total plant height was gained at stage
4 followed by stage 3 and stage 2 whereas minimum at
stage 1 in descending order respectively. B. pertursa
gained maximum total plant height at stage 4 (14.39 cm)
followed by stage 3 (11.68 cm), stage 2 (10.12 cm) and
minimum total plant height was at stage 1 (7.84 cm) in
descending order respectively. These results are in line
with the finding of [27, 28, 29, 30].
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