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Abstract
The aim of the present study was to evaluate the performance of Napier cultivars in terms of forage yield, plant morphology and nutrient contents under
two different agro-ecology and geo-topographic conditions. Three Napier
cultivars being conserved by Bangladesh Livestock Research Institute (BLRI),
namely-BLRI-Napier 1, (BN-1), BLRI-Napier 3 (BN-3) and Merkeron (BN-5)
were selected to cultivate in severe drought prone areas (called Barind) and
non-drought area at Savar (Modhupur terrace). Stem cuttings were planted in
rows apart from 70 cm and 35cm spacing between plants. Data of 6 consecutive harvests from a period of approximately one year were collected and
analyzed statistically by “R” software. The results showed that cultivar and
location had a significant (P < 0.001) effect on biomass yield, plant height and
leaf-stem ratio (LSR), while number of tillers were significantly varied with
locations. BN-3 yielded the highest biomass (33.32 t/ha/harvest) at nondrought location (42.98 t/ha/harvest). The highest plant height was obtained
in BN-1 (171.2 cm) at non-drought location (174.6 cm). Number of tillers per
hill ranged from 25.4 to 26.3 among cultivars (P > 0.05) and the highest tillers
were found at non-drought location (28.1 no). The best LSR was estimated
from BN-5 (0.86) at drought location (0.95). The proximate analysis showed
that CP, ADF and NDF in whole plant were varied significantly (P < 0.001),
being the highest contents in BN-1 (10.69%, 46.20% and 54.58%, respectively). On the other hand, DM and ash contents did not differ significantly (P >
0.05) among cultivars which ranged from 15.80% to 17.13% and 13.10% to
14.58%, respectively. The highest CP content in whole plant was obtained at
non-drought location (11.89%), while the lowest ash (10.57%) and NDF
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(52.71%) contents were obtained at the same location. The highest CP contents in leaf were found at non-drought (15.03%) and the lowest ash (9.86%)
at the same location. The highest CP contents (5.90%) in stem were found at
non-drought location, while the lowest ash (11.28%) and NDF (54.59%) contents were obtained at the same location. Finally, the experiment reveals the
superiority in biomass yield and nutritional quality (in terms of CP content)
with the ranking orders of BN-3 > BN-1 > BN-5 and BN-1 > BN-3 > BN-5.
Therefore, it may be concluded that BN-1, BN-3, and BN-5 cultivars were
well adapted in both drought and non-drought conditions, although performance showed better in later conditions. However, in terms of forage yield
and overall nutrient composition, the performance of BN-3 was the best irrespective of locations.

Keywords
Napier Cultivars, Barind, Forage Yield, Plant Morphology, Nutrient Contents

1. Introduction
Napier grass (Pennisetum purpureum) is one of the most popular grasses in the
tropics and sub-tropics and has been the most promising and high yielding fodder giving high nutritional characteristics and adaptability that suppresses most
tropical grasses. Napier is a perennial grass grown massively as a fodder crop for
cut-and-carry zero-grazing dairy systems [1] and constitutes up to 80% of forage
for smallholder dairy farms [2]. Napier is the choice not only in the tropics but
also worldwide due to its desirable traits such as tolerance to drought and a wide
range of soil conditions, and high photosynthetic and water-use efficiency [3].
So far, lots of varieties of Napier or elephant grass have been developed worldwide. Bangladesh Livestock Research Institute (BLRI) is conserving several cultivars which need to be assessed in terms of yield and quality response cultivated
in different geo-topography and agro-climatic conditions of Bangladesh.
Grasses in the tropics and subtropics grow rapidly during the period of much
precipitation and high temperature. However, drought is being considered as the
main cause of losses for agricultural as well as forage crop yields in northwestern
regions of Bangladesh, which are particularly exposed to drought. The agricultural drought, linked to soil moisture scarcity, occurs at different stages of crop
growth, development, and reproduction. Monsoon failure often brings famine to
the affected regions and as a result crop production reduces drastically. According to [4] drought is the most devastating abiotic stress, which is caused by insufficient rainfall and/or altered precipitation patterns. In the context of agriculture, drought can be defined as the situation in which the amount of water
available to the plant in the root zone is less than that required to sustain maximum growth and productivity [5]. The associated crop production decline, lower employment opportunities and losses of assets contributed to raise household
DOI: 10.4236/ajps.2021.126061
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food insecurity. Vegetables and several other pulses varieties are in short supply
throughout the drought [6].
Apart from the agricultural losses, drought has an important effect on livestock production, land degradation, health, and employment. In drought prone
areas, the scarcity of feeds and fodder is one of the most important problems in
Bangladesh for rearing dairy cows. Therefore, drought tolerance high yielding
Napier cultivars need to be identified and propagated to minimize scarcity of
green grasses in the drought prone northwestern regions of Bangladesh. In that
relation, this study was aimed with a view to compare three cultivars of Napier
grass in terms of forage yields, plant morphology, and nutritional quality under
drought and non-drought agro-climatic conditions of Bangladesh.

2. Materials and Methods
2.1. Location and Duration of Experiment
The study was conducted under four (4) Upazilas’ (sub-districts) having two
severe drought-prone districts in the northwestern part of Bangladesh (Rajshahi
and Chapai-Nawabganj). Severe drought prone Barind tract (called Barendra
land or “Barind”) area included Nachol, Gomostapur and Sadar Upazilas under
Chapai Nawabganj district and Godagari Upazila in Rajshahi district and nondrought area at Savar Upazila belongs to Dhaka district. The experiment was
conducted for a period of a calendar year started from July 2016 to June 2017.

2.2. Geo-Topography of the Locations
The study areas of Chapai Nawabganj and the big city Rajshahi are very close
to each other and the climate of both districts are very similar. Geographically,
the study areas extend from 24˚22'N to 24˚73'N latitude and from 88˚36'E to
88˚20'E longitude. The topography of this area is mainly flat with an average
elevation of 25 m above mean sea level. Though, there are many small ponds and
water reservoirs in Chapai Nawabganj, but recently, the geography has changed
due to the erosion by the river Padma (Ganges). Overload of river sediment caused
by “Farrakka barrage” eroded the river banks and created a large area of land full
of sand which almost looks like a small desert in this area. The surface geology in
a major part of the area is composed of uplifted terraces of Pleistocene sediments
called Barind Tracts, which are more strongly weathered than the surrounding
alluvium. The east part of the river Mohananda is part of “Borind Tract” and is
known as borendra area. Chapai Nawabganj Sadar, part of Gomostapur Upozilla
and Nachol constitutes the borendra area. The main crops of this area are rice
(Source: https://en.wikipedia.org/wiki/Chapai_Nawabganj_District). Climatically, the area is in a dry humid zone with annual average rainfall varying between
1400 and 1650 mm, among which almost 83% rainfall occurs during monsoon
(June-October). The hot season commences early in March and continues till
the middle of July. The maximum mean temperature observed is about 25˚C to
35˚C during the months of April, May, June and July and the minimum temperDOI: 10.4236/ajps.2021.126061
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ature recorded in January is about 7˚C to 16˚C [7].
On the other hand, the experimental site of non-drought location (Pachutia
fodder research farm at Bangladesh Livestock Research Institute, Savar, Dhaka)
is geographically located at 24˚42'0''N latitude and 90˚22'30''E longitude and
at an altitude of 4 meters above the sea level. The soil of that site is clayed in
texture and the climate is classified as tropical. According to meteorological data
taken in Savar Upazila (near the study site), the mean maximum temperature of
28.9˚C is recorded in May, which is the hottest month of the year and the mean
lowest temperature of 18.8˚C is recorded in January, which is the coldest month
of the year. The maximum temperature of 34.4˚C is recorded in April and lowest
of 12.1˚C in January. The total annual rainfall is 1990 mm and shows a unimodal
distribution pattern, with the main precipitation from May to September. Precipitation is the lowest in December, with an average of 6 mm. Most precipitation
falls in July, with an average of 372 mm. The mean relative humidity ranged
from 54% to 83% (Source:
https://en.climate−data.org/asia/bangladesh/dhaka-division/savar-123710/).

2.3. Description of Napier Cultivars
The BN-1 is the Bajra Napier grass, which is the product of hybridization
between bajra (Pennisetum glaucum) and Elephant grass (Pennisetum purpurium), characterized by perennial and deep rooting in nature having good palatability and taste. The BN-3 was developed by accession selection Napier hybrid,
which is the product of interspecific crosses between common elephant grass
(Pennisetum purpureum) and pearl millet (Pennisetum glaucum). It is characterized by moderate height with profuse tillers and better leaves to stem ratio. It
has very few barbs in leafs and stems which are not harmful to human skin. The
flowering stage of this grass comes into delay and can be first harvested to 50
- 60 days after plantation with 40 - 45 days subsequent harvests. The BN-5 is a
dwarf cultivar of Napier grass (Pennisetum purpurium Schumach) known as
“Merkeron” was first released by the University of Georgia in 1889 with improved
yield potential and disease resistance. It is characterized by a late-heading type
with leafy and of high feed value.
The Napier varieties can be cultivated on various soil but give the best result
when grown on heavy soils having high nutrient fertility. All those are tolerant
to mild salinity and avoid water logged condition. Seeds are very small so for
commercial planting those are propagated by stem cuttings (having two-three
nodes) or root slips (approximately 30 cm long). Napier varieties contain 7% 10% crude protein, 28% - 30% crude fibre and 10% - 11.5% ash on dry matter
basis. Once planted, those can give 8 - 10 harvests in a year and provide foliage
yield for up to 5 - 6 years, if can be managed properly.

2.4. Land Preparation and Cultivation
In each location, 5 plots (with an area of 25 m2) for each cultivar were well prepared by weed slashing, ploughed, laddering and application of manure. Farm
DOI: 10.4236/ajps.2021.126061
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yard manure (FYM), urea, triple super phosphate (TSP) and muriate of potash
(MP) @ 20 MT, 60 kg, 70 kg/ha and 30 kg/ha, respectively, were applied before
ploughing. After land preparation, stem cuttings (including 2 nodes) were transplanted in rows apart from 70 cm with 35 cm spacing between plants. After 30
days of plantation, first weeding followed by top dressing with urea @ 60 kg/ha
along with adequate irrigation was applied.

2.5. Harvesting and Yield Measurement
At the stipulated time of harvest, plants within one square meter area from five
places of each plot were cut about 5 cm above the ground level and weighed for
green biomass yields and converted production to metric ton per hectare of land.
For plant height measurement, the tallest tillers of randomly selected 5 hills in
each plot were taken and measured in cm from above the ground level to apex of
the tiller. Leaves and stems of randomly selected 5 plants from each of the plot
were separated and weighed individually in grams. Weights of leaves were divided by weight of stem to estimate leaf to stem ratio (LSR). There were a total
six harvests obtained in a year and all the measurements were averaged to estimate single harvest basis.

2.6. Proximate Analysis
For analysis of proximate components, the specimen of different botanical
fractions (leaf, stem and whole plant) of three cultivars taken from different
harvests and locations were analyzed in the laboratory by using the method
of [8] for determination of DM, CP and Ash. On the other hand, ADF and NDF
were determined through using the methods developed by [9]. All the samples
were analyzed in duplicates (as replicate samples) and mean values were recorded.

2.7. Experimental Design and Analysis
In our experiment, a 2 × 3 factorial ANOVA including two locations and three
cultivars was employed to test the overall fixed effects and interactions between
effects with the following general linear model:

Yijk = µ + Ci + L j + ( CL )ij + eijk ,
where µ = overall mean, Ci = effects of the ith cultivar, Lj = effects of jth location,
(CL)ij = effect of interaction between ith cultivar and jth location and eijk = error
term. The Tukey’s HSD post hoc test was used for pairwise comparison between
means. The means were considered to be statistically significant when P-value
was less than 5% (P < 0.05). The means along with standard error of the means
for forage yields, plant morphology and nutrient contents were computed using
[10] “R” software with Agricolae and Pastecs packages.

3. Results and Discussion
Table 1 illustrated the yield and plant morphology of Napier cultivars as affected
DOI: 10.4236/ajps.2021.126061
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Table 1. Effect of cultivar and location on biomass yield and plant morphology.
Yield and plant morphology character
Fixed effect

Biomass yield
(t/ha/harvest)

Plant height
(cm)

Tiller per clump
(no)

Leaf-stem ratio
(LSR)

BN-1

30.72b

171.2a

25.9

0.73b

BN-3

33.32a

157.9b

26.3

0.85a

BN-5

29.00b

156.3b

25.4

0.86a

P-value (C)

1.64e−04***

< 0.2e−16***

0.308NS

6.53e−06***

Drought

23.25b

136.5b

21.3b

0.95a

Non-drought

42.98a

174.6a

28.1a

0.70b

P-value (L)

< 2e−16***

< 0.2e−16***

< 2e−16***

< 2e−16***

P-value (C × L)

6.19e−04***

4.73e−07***

Overall mean

31.03

161.8

25.8

0.81

SEM

0.54

0.81

0.26

0.01

Cultivar (C)

Location (L)

0.217

NS

0.81NS

SEM = standard error of mean; C × L = interaction between cultivar and location; *** = significant at 0.1%
level (P < 0.001); NS = not significant at 5% level (P > 0.05); means with different superscript within same
column differ significantly (P < 0.05).

by cultivar and location. Statistical analysis showed that cultivar and location
had a highly significant (P < 0.001) effect on biomass yield. Irrespective of location, the highest biomass yield was obtained from BN-3 (33.32 t/ha/harvest). On
the other hand, irrespective of cultivar, the highest biomass yield was obtained at
non-drought location (42.98 t/ha/harvest) as compared to drought location.
Both fixed effects, the least squares mean of biomass yield was 31.03 t/ha/harvest.
According to [11] studied comparative performance of 8 hybrid Napier cultivars
and obtained the highest green yields of 52.67 t/ha which was higher than this
study. Further [11] also investigated significant variations among cultivars with
respect to green fodder yields recorded at six harvests.
In another study, [12] studied 8 cultivars of Napier grass in Thailand and
found significant difference in annual biomass yield among cultivars. Their studies confirmed our present study. Actually, plant biomass yield is associated
with number of factors like plant height, number of tiller, leafiness (measured by
leaf number and leaf area per plant) etc. Higher biomass production in BN-3
could be due to the factors mentioned earlier.
As shown in Table 1, cultivar and location had highly significant (P < 0.001)
effects on plant height. The highest plant height was observed in BN-1 (171.2
cm), irrespective of location. On the other hand, regardless of cultivar, the highest plant height was investigated at non-drought location (174.6 cm) as compared to drought location. Considering both effects, the least squares mean of
plant height was 161.8 cm. In a recent study, [13] reported stem height of four
Napier cultivars ranged from 145.44 to 210.81 cm with significant variations
DOI: 10.4236/ajps.2021.126061
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among them which conforms to our study. The number of tillers per hill did not
differ significantly (P > 0.05) among cultivars, while tillers, as obtained at
non-drought location (28.1 no/hill), was significantly (P < 0.001) higher than
that obtained at drought location. The effect of cultivar on tillers in our study
was not agreed with who [13] while agreed on the effect of location. Considering
both fixed effects, the least squares mean of number of tillers per hill was 25.8,
which is in general agreement with [13] who reported 9.96 to 28.87 numbers per
hill of four Napier cultivars. Leaves to stem ratio (LSR) differed significantly (P <
0.001) for the direct effects of cultivar and location. Similar effects were also investigated by [11] [13] and their studies revealed the variations of LSR in different cultivars are due to characteristics of stem and leaves. Some varieties are
characterized by thin stem and numerous leaves and some are thick stem with
fewer leaves. Regardless of location, the highest LSR was obtained in BN-3 (0.86)
and at drought location (0.95) regardless of cultivar. Considering both fixed effects, the least squares mean of LSR was 0.81, which is in the line of the study of
[11] who reported average leaf: stem ranged from 0.66 to 0.92 in 8 hybrid Napier
cultivars. The variations of forage yield and plant morphology between locations
could be due to the difference of environmental factors like rainfall, temperature,
humidity, soil condition, agronomical management, etc. Earlier, [14] [15] reported forage crops to be highly area and location-specific. The soil condition in
the drought areas is not suitable for yields of many crops due to lack of moisture
caused by acute shortage of rainfall. [16] also reported that Napier is highly
productive in areas with good soil fertility and high rainfall, growing well up to
2000 masl. This could be the main reason for production fall of Napier cultivars
in drought location as compared to non-drought location. Analysis of variance
also revealed highly significant (P < 0.001) interaction effect between cultivar
and location for forage yield and plant height, which implies that all cultivars did
not behave similar in both locations.
The proximate components in whole plant, leaves and stem as affected by
cultivar and location are depicted in Tables 2-4. The dry matter (DM) contents
in whole plant and leaves were not found to vary for the direct effect of cultivar,
while it varied significantly (P < 0.05) for stem. On the other hand, location had
no significant (P > 0.05) effect on DM contents in all botanical fraction of Napier
cultivars. Regardless of cultivar and location, the least squares mean of DM in
whole plant, leaf and stem were 16.66%, 22.74% and 12.66%, respectively. [13]
reported leaf, stem and total DM contents in four varieties of Napier to be
ranged from 17.44% to 22.87%, 8.29% to 14.7% and 12.87% to 18.78%, respectively which are in accordance with our investigation. DM content largely depends on plant maturity and moisture in soil. The importance of soil moisture to
plant growth was high-lighted by the marked reduction of dry matter yields
The crude protein (CP) contents in whole plant and stem were found to have
significant (P < 0.001; P < 0.01) variation for the effect of cultivar, while it was
not varied significantly (P > 0.05) in leaf. The highest CP contents in whole plant
(10.69%) and stem (6.21%) were obtained in BN-1 and BN-3, respectively. On
DOI: 10.4236/ajps.2021.126061
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Table 2. Effect of cultivar and location on nutrient contents in whole plant of three
Napier cultivars.
Fixed effect

Nutrient contents in whole plant
DM (%)

CP (%)

Ash (%)

ADF (%)

NDF (%)

BN-1

16.94

10.69a

14.58

46.20a

54.98a

BN-3

17.13

9.80b

13.69

41.07c

51.66c

BN-5

15.80

9.30b

13.10

44.12b

52.86b

P-value (C)

0.208NS

1.08e−04***

0.102NS

< 2e−16***

< 2e−16***

Drought

16.86

9.55b

14.49a

43.83

53.27a

Non-drought

15.67

11.89a

10.57b

43.45

52.71b

P-value (L)

0.132NS

3.65e−10***

6.52e−08***

0.171NS

0.0372*

P-value (C × L)

0.397NS

0.388NS

0.639NS

0.915NS

0.939NS

Overall mean

16.66

9.96

13.81

43.77

53.17

SEM

0.32

0.15

0.30

0.23

0.17

Cultivar (C)

Location (L)

SEM = standard error of mean; C × L = interaction between cultivar and location; * = significant at 5% level
(P < 0.05); *** = significant at 0.1% level (P < 0.001); NS = not significant at 5% level (P > 0.05); means with
different superscript within same column differ significantly (P < 0.05).

Table 3. Effect of cultivar and location on nutrient contents in leaf of three Napier cultivars.
Fixed effect

Nutrient contents in leaf
DM (%)

CP (%)

Ash (%)

ADF (%)

NDF (%)

BN-1

23.15

12.53

13.21

44.71a

53.24a

BN-3

22.87

12.24

12.59

40.26c

48.96c

BN-5

22.10

11.98

12.13

41.96b

51.08b

P-value (C)

0.351NS

0.343NS

0.123NS

2.19e−14***

< 2e−16***

Drought

22.58

11.67b

13.25a

42.35

51.15

Non-drought

23.50

15.03a

9.86b

42.11

50.78

P-value (L)

0.305NS

1.21e−14***

1.37e−09***

0.414NS

0.114NS

P-value (C × L)

0.349NS

0.157NS

0.550NS

0.989NS

0.980NS

Overall mean

22.74

12.26

12.67

42.31

51.08

SEM

0.30

0.18

0.23

0.26

0.18

Cultivar (C)

Location (L)

SEM = standard error of mean; C × L = interaction between cultivar and location; *** = significant at 0.1%
level (P < 0.001); NS = not significant at 5% level (P > 0.05); means with different superscript within same
column differ significantly (P < 0.05).
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Table 4. Effect of cultivar and location on nutrient contents in stem of three Napier cultivars.
Fixed effect

Nutrient contents in stem
DM (%)

CP (%)

Ash (%)

ADF (%)

NDF (%)

BN-1

13.53a

5.86ab

15.23

48.36a

56.58a

BN-3

11.78b

6.21a

14.22

42.78c

54.44b

BN-5

12.69ab

5.56b

14.12

45.96b

54.79b

P-value (C)

0.0222*

4.85e−03**

0.234NS

2.8e−15***

2.47e−06***

Drought

13.24

5.68b

15.22a

45.74

55.44a

Non-drought

12.54

5.90a

11.28b

45.36

54.59b

P-value (L)

0.476NS

1.97e−08***

2.92e−07***

0.371NS

0.0423*

P-value (C × L)

0.959NS

0.274NS

0.832NS

1.00NS

0.990NS

Overall mean

12.66

5.89

14.54

45.67

55.29

SEM

0.26

0.08

0.31

0.31

0.19

Cultivar (C)

Location (L)

SEM = standard error of mean; C × L = interaction between cultivar and location; * = significant at 5% level
(P < 0.05); ** = significant at 1% level (P < 0.01); *** = significant at 0.1% level (P < 0.001); NS = not significant at 5% level (P > 0.05); means with different superscript within same column differ significantly (P <
0.05).

the other hand, location had highly significant (P < 0.001) effect on CP contents
in all botanical fractions. Highest CP contents in all botanical fractions were estimated at non-drought location. Regardless of cultivar and location, the least
squares mean of CP contents in whole plant, leaf and stem were 9.96%, 12.26%
and 5.89%, respectively. According to [17] Napier hybrid in general contains
about 10.2% CP, which closely agrees with our study. In another study, [18] reported CP contents in 3 Napier hybrid cultivars to be 16.5% to 17.2% in leaf,
3.6% to 5.6% in stem and 10.4% to 11.2% in whole plant, which closely agrees
with this study, except that of CP content in leaf. Earlier, [11] reported CP contents in different hybrid Napier which ranged from 11.23% to 13.83% in leaf and
6.14% to 8.4% in stem which are in general agreement with our findings.
The ash contents in all botanical fractions of plant were found to have no significant (P > 0.05) effects for cultivar, while those varied significantly (P < 0.001)
for the direct effect of location. Similar effects had been claimed by Maleko [13]
in their experiment. In all botanical fractions, the highest ash contents were obtained at drought location. Regardless of cultivar and location, the least squares
mean of ash contents in whole plant, leaf and stem were 13.81%, 12.67% and
14.54%, respectively. [12] reported ash concentration to be 10.9% to 15.9% in
Napier harvested in dry seasons. Earlier, [11] reported ash contents in different
hybrid Napier cultivars which ranged from 11.62% to 13.07% in leaves and
12.30% to 13.90% in stem. Our findings fall within the range of their reports. In
contrast, [13] reported comparatively lower estimates of ash contents in four vaDOI: 10.4236/ajps.2021.126061

922

American Journal of Plant Sciences

N. R. Sarker et al.

rieties of Napier cultivar ranged from 7.96% to 9.38%. Plant physiologic or agroclimatic factors could be the reason of variations between works. Forage mineral
and ash contents were reported to be influenced by edaphic factors, seasons and
biomass dry matter proportion [19].
The acid detergent fiber (ADF) contents in all botanical fractions were found
to have highly significant (P < 0.001) effects for cultivar. The lowest ADF contents in all botanical fractions were found in BN-3. On the other hand, location
had no significant (P > 0.05) effect on ADF contents in all botanical fractions,
which agrees well with [13]. Regardless of cultivar and location, the least squares
mean of ADF contents in whole plant, leaf and stem were 43.77%, 42.31% and
45.67%, respectively. Recently, [13] reported ADF contents ranged from 35.83%
to 39.40% in four varieties of Napier. Earlier, [20] obtained 39.57% ADF in hybrid Napier cultivar (CO3) at green stage. Their reports are somewhat lower than
our study, which could be due to variation of DM content or duration of harvest
between works or may be other factors like properties of cultivar, soil, climate,
analytical methods followed in the laboratory, cutting interval, etc.
The neutral detergent fiber (NDF) contents in whole plant, leaf and stem differed significantly (P < 0.001) for the direct effect of cultivar. The lowest NDF
contents in all botanical fractions were found in BN-3. On the other hand, location had significant (P < 0.05) effect on ADF contents in whole plant and stem,
being lowest at non-drought location, while ADF content in leaf was not varied
significantly (P > 0.05). Conversely, [13] did not find any significant effect of variety and location on NDF content. Regardless of cultivar and location, the least
squares mean of ADF contents in the whole plant, leaf and stem were 53.17%,
51.08% and 55.29%, respectively. Our estimates are lower than [13] who reported 62.93% to 66.63% NDF in different varieties of Napier. Earlier, [20] obtained 64.38% NDF in their study which is higher than present study. However,
NDF values as found in our study followed within the range of 45% - 65% which
is regarded as roughage feed of moderate quality [21]. The variations of NDF
among works could be due to different factors stated earlier.
The variations of nutrient contents in different works could be due to differences for variety or cultivar, stage of maturity or harvest, climate, cutting intervals, environment, soil fertility, or agronomical management practiced by different experiments. [11] reported to have wide differences of nutritive values
among different Napier cultivars. The difference of nutrient contents due to the
effect of location could be due to variations of agro-topography, soil texture and
fertility.
This study confirmed that BN-1, BN-3 and BN-5 cultivars were well adapted
in both drought and non-drought conditions, although performance showed
better in later condition. However, in terms of forage yield and overall nutrient
composition, BN-3 was the best one. Nevertheless, the effects of interactions
between cultivar and location on forage yield and plant height were statistically
significant, which implies that similar outcomes from three varieties cannot be
expected in both locations.
DOI: 10.4236/ajps.2021.126061
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