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ABSTRACT 
 

A pilot study was conducted under available agro-ecological conditions of 

Mahar Farms in Ghotki, Sindh, Pakistan during the year 2011 - 2012. The 

objective was to find out the optimum dose of NP fertilizers for Rhodes grass 

and their effect on growth and production parameters required for safe keeping 

of commodity. Maximum plant height (132.92 cm), tillers per plant (5.45), leaves 

per tiller (10.55) and leaf area (324.21 cm
2
) were produced in treatment 100-50 

NP. These factors contributed towards higher green fodder yield (24.53 

tons/ha/cut), dry matter yield (6.69 tons/ha/cut) and crude protein (9.32 %) in 

same treatment (100-50 NP). Crude protein (9.96%) was achieved in treatment 

50-50 NP kg per acre but this treatment attained less fresh green and dry 

fodder yield. However, control plots showed un-satisfactory results regarding 

all parameters. Too low or high NP levels reduced the yield and yield 

parameters of Rhodes grass. Hence, application of NP beyond 100-50 kg per 

acre proved to be un-economical and wasteful practice. 

 

KEYWORDS: Chloris gayana L. Kunth; Rhodes Grass, Nitrogen Fertilizer, 
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INTRODUCTION 
 

In Pakistan, fodder production is very important because it is a basic source 
of energy utilized for feeding the livestock. More than 2.7 M ha of cultivated 
area is utilized for fodder production (4). Rhodes grass (Chloris gayana L 
Kunth) is an important multicut and multi-tillering annual fodder. Green 
fodder in hay form is very popular around the globe especially in UAE and 
Gulf regions. Rhodes grass is becoming popular with day by day (4, 5). It is 
suitable for silage and hay like by all kinds of stock but may causes skin 
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trouble in horses (5). Rhodes grass has high protein value (9-12%) and 
average water consumption for Rhodes grass production is about 600 mm to 
1200 mm. Arid regions where summer comes early, this grass can be sown 
from March to April and August to September. One time sowing of Rhodes 
grass gives the production for more than three years. 
  
Fertilizer is the most important input that contributes to the yield, growth and 
also to the quality improvement of annual forage plants. It has been 
observed that Rhodes grass responded well to nitrogen (N) fertilizer after a 
basic pre-plant phosphorous (P) application (1, 3, 7, 15). Moreover, response 
of Rhodes grass was remarkable when nitrogen fertilizer was applied in a 
separate split dose (1, 4, 7, 14). By increasing N fertilizer, leaf area and leaf 
to stem ratio of Rhodes grass also increased (17). Fertilizers treatment had a 
very significant effect on fodder yield (fresh and dry), compared to control in 
sorghum (10, 17).  Nitrogen and phosphorous fertilizers play very important 
role to enhance the fodder production and quality and quantity of Rhodes 
grass (1). 
 
Considering the above facts, present investigation was conducted to find out 
optimum dose of NP fertilizers for Rhodes grass and their effect on growth 
and production parameters required for safe keeping of the commodity under 
available agro-ecological conditions. 

 

MATERIALS AND METHODS 

 
This study was conducted in arid region of Mahar Farms in Ghotki, Sindh – 
Pakistan during the year 2011-12. This farm is located at 28°1'0N 69°19'0E 
with an altitude of 72 meters (239 ft) Northern Sindh, Pakistan. The owner of 
the farm was producing Rhodes grass for export purpose in association with 
a private company.  
 
The total farm area comprised about 3000 acres from which some portion of 
the land i.e. (eastern zone) was cultivated with Rhodes grass and remaining 
portion (western zone) was kept fallow to increase the number of acres for 
Rhodes grass accordingly. The western zone of the farm is stretched over for 
about 1000 acres and out of which 21 acres were selected for growing 
Rhodes grass to carry out a pilot study. The topographic condition of the 
selected land was slopy. Ample quantity of extra grass and weeds were 
present in this area. The farmers were using canal water for irrigating their 
crops by adopting flooding technique.  As the growth and yield of Rhodes 
grass sown in eastern zone was not upto the expectation, therefore, with 
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mutual understanding of grower and the investor a pilot study was arranged 
on some selected acres before huge investment accordingly. On the basis of 
findings, same strategy will be adopted on land on large scale with optimum 
fertilizer and irrigation plan accordingly.  

 

Soil division and soil sampling 

 
Initially the selected area was divided into small blocks i.e. one acre each. 
Soil samples on composite basis were collected from these blocks to carry 
out  further tests accordingly. The  results  of  soil samples are given in 
(Table 1). 
 
Table 1. Analysis results of soil (at 6 inch depth on composite basis). 

 

*Block 

No 

pH at 

25
o
C 

EC 

dS/m 

SAR 

 

Organic 

matter 

% 

Nitrogen 

(mg/kg) 

Phospho

rous 

(mg/kg) 

Potass

ium 

(mg/ 

kg) 

Soil texture 

01 7.46 1.02 0.47 0.969 94.33 5.62 195.02 Sand = 52.5 % 
Silt = 12.0% 
Clay = 35.5% 
Sandy clay loam 

02 7.37 1.26 0.51 0.918 97.58 5.04 180.51 Sand = 55% 
Silt = 20% 
Clay = 25% 
Sandy clay loam 

 
Soil samples analysis showed that soil contains medium texture, which needs 
some good cultural operations before sowing Rhodes grass. The results also 
confirmed that subject land contains low organic matter.  Four tons per acre 
organic matter (cow dung), was mixed to improve organic matter and water 
retention. There was no matter of salinity in this field.  

 
Before sowing of grass weeds and extra grass were cleared using two split 
crosswise cultivator operations supplemented with disk plow to ensure 
uniform distribution of irrigation water. The land was then rough levelled by 
tractor with front and rear blade. A wooden deck and rotavator was used for 
breaking big mud stones (particles) of soil into small fine particles to ensure 
effective germination. Then cow dung was mixed with tractor using front and 
rear blade and left for three days. After leveling, 1 inch/acre irrigation water 
was supplied to observe re-growth of grass and weeds. After 4-5 days the 
grown weeds and grass were cleared using cultivator and tooth harrow 
operation accordingly. Finally, with the help of border maker the acre was 
divided into 21 acres to carry out the pilot study.  
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The Rhodes grass seed (cv. Fine cut) was sown @ 10 kg per acre on March 
15, 2011 in the prepared 21 acres and phosphorous (P) fertilizer dose was 
applied at sowing accordingly. Treatments comprised six different fertilization 
doses for NP i.e. (control, 0:50, 25:50, 50:50, 100:50, 125:50, and 150:50) kg 
NP per acre. The experiment was laid out in a RCBD with three replications. 
Thus, total numbers of plots were 21 accordingly. Nitrogen was applied in 
split doses by broadcasting in all eight cuts were obtained during the study 
period. The first and second cut was harvested after 2 and 1.5 months 
respectively. The remaining 6 cuts were obtained on monthly basis. 
 
Ten plants were selected at random in each plot at 50 percent flowering 
stage for cutting Rhodes grass crop for fodder purpose. The economic and 
qualitative parameters studied during the pilot study were plant height, tillers 
per plant, leaves per tiller, leaf area, green fodder yield, dry matter yield, 
crude protein, ether extract, crude fibre, nitrogen free extract, and ash 
contents. For quality tests dried samples of all plots were chopped separately 
into small pieces and sent to Qualitest Laboratory, North Nazimabad, 
Karachi, Pakistan; where proximate composition was conducted. Finally, data 
were analysed statistically through ANOVA procedure.  

 

RESULTS AND DISCUSSION 

 
These results revealed that all parameters differed very significantly in all 
treatments (Table 2-4). The critical observations and data are discussed 
below: 

 

Economic parameters 

 

Plant height: Statistically significant results were observed for plant height 
among NP levels (Table 2). Plants fertilized with 100-50 NP kg per acre 
attained significantly more plant height (132.98 cm) followed by 50:50 NP 
dose (124.03 cm). The results revealed that deficiency of major nutrients in 
Rhodes grass restricted growth of plants due to which plants could not attain 
good height. Similar results were obtained by Yossif et al. (17) and Arshad et 
al. (4) in Rhodes grass. 

 

Tillers per Plant: NP levels also had significant effect on tillers per plant 
(Table 2). NP @ 100:50 kg per acre produced significantly more tillers per 
plant (5.45) than other treatments except NP treatment 50:50 kg where the 
difference was not significant. Brima et al. (8) have also reported similar 
results. 
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Leaves per Tiller 

 
NP @ 100-50 kg per acre possessed significantly more leaves per tiller 
(10.55) followed by 50:50 NP kg per acre (9.45). Similar results for leaves per 
tiller have also been reported by Yossif et al. (17) and Arshad et al. (4). 

 

Leaf area 
 
NP treatments also showed significant effect on this trait. Maximum leaf area 
(324.21 cm

2
) was recorded in 100-50 kg NP dose followed by 50-50 NP kg 

(299.52 cm
2
) (Table 2). These results agree to those of Yossif et al. (17). 

 
Table 2. Effect of different levels of NP application on quantitative parameters of 

Rhodes Grass (Average of 2 years) 

 

Fertilizer 

treatments 

(kg/acre) 

Plant height 

(cm) 

Tillers/plant Leaves/tiller Leaf area 

(cm
2
) 

0:0 95.93d 3.95c 8.16c 256.74c 

0:50 111.74c 4.35bc 8.93b 284.37b 

25:50 120.94bc 4.58bc 9.25b 294.06b 

50:50 124.03b 4.94ab 9.45b 299.52b 

100:50 132.98a 5.45a 10.55a 324.21a 

125:50 116.82bcd 4.66b 9.22b 288.62b 

150:50 115.29cd 4.44bc 9.20b 281.37b 

Means followed by different letter shows significant result at 5% level of significance. 

 

Green fodder yield 

 
The fertilizer treatments differed significantly for green fodder yield in all eight 
cuts. NP @ 100:50 kg per acre produced maximum green fodder (24.67 t/ha) 
(Table 3) on average basis which was higher than control. Similar results 
were obtained for green fodder yield in Rhodes grass by Arshad et al. (4). 

 

Dry fodder yield 

  
The data revealed significant increase in dry matter yield due to NP 
application (Table 3). On average basis, maximum yield (6.87 t/ha/cut) was 
recorded in 100-50 kg NP during the year 2011-12. On the basis of average 
dry matter yield of all eight cuts, it is evident that 100:50 NP kg/acre 
produced 61% more dry matter yield as compared to control. Rahman et al. 
(1) have also reported similar results in Rhodes grass. 
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Table 3. Green fodder and dry matter yield of Rhodes grass as influenced by different 

NP levels during 2011-12 and 2012-13. 

 

NP 

treatments 

(kg/acre) 

Avg. Green Fodder Yield (t/ha/cut) 

(Total of 2 cuttings) 

Avg. dry fodder yield (t/ha/cut) 

(Total of 2 cuttings) 

 
2011-12 2012-13 Average 2011-12 2012-13 Average 

0:0 17.75c 24.23c 20.99 4.16d 4.12c 4.14 

0:50 18.52bc 26.61bc 22.57 4.59c 3.91c 4.25 

25:50 21.14bc 20.22bc 20.68 5.01bc 4.87bc 4.94 

50:50 21.91b 21.95ab 21.93 5.70b 6.13ab 5.91 

100:50 24.53a 24.82a 24.67 6.69a 7.05a 6.87 

125:50 21.02b 20.15bc 20.08 5.18bc 5.12bc 5.15 

150:50 18.67bc 21.63bc 20.15 4.47cd 4.32c 4.39 

Means followed by different letter(s) show significant result at 5% level of significance. 
 

The results indicated showed that high fodder yield with 100-50 kg NP per 
acre fertilizer can be attributed to all production plant characters i.e. plant 
height, tillers/plant, leaves/tiller, leaf area, green fodder yield and dry fodder 
yield. Therefore, selection for one character will result in the improvement of 
all desirable agronomic characters (4, 17). 

 

Qualitative parameters 
 

The data revealed that higher crude protein contents (9.96%) were recorded 
in 50-50 NP kg/acre dose followed by 100:50 kg NP (9.32%), but differences 
between these two treatments were non-significant (Table 4). The control 
treatment showed 7.12 percent crude protein. All NP treatments showed 
almost non-significant difference for other qualitative characters. These 
results are in accordance with those of earlier workers (1, 4, 17). 
 

Table 4. Effect of different levels of NP application on qualitative parameters of 

Rhodes Grass (Average of 2 years). 

 

NP 

treatments 

(kg/acre) 

Crude 

protein 

(%) 

Crude fibre 

(%) 

Ash 

(%) 

Nitrogen free 

extract  

(%) 

Ether extract 

(%) 

0:0 7.12c 29.43a 7.81a 52.12a 1.48a 

0:50 7.38c 28.82a 8.70a 51.57a 1.52a 

25:50 8.64b 29.07a 8.73a 50.25ab 1.31a 

50:50 9.96a 29.92a 7.91a 47.54b 1.59a 

100:50 9.32a 29.03a 8.13a 50.69a 1.21a 

125:50 7.15c 28.91a 8.41a 52.29a 1.35a 

150:50 6.95c 31.15a 8.95a 49.81ab 1.12a 

Means followed by different letter(s) show significant result at 5% level of significance. 
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CONCLUSION 

 
The study conclude that maximum plant height (132.92 cm), tillers per plant 
(5.45), leaves per tiller (10.55) and leaf area (324.21 cm

2
) were produced in 

treatment of 100-50 kg NP. These factors contributed towards maximum 
green fodder yield (24.53 tons/ha/cut), dry matter yield (6.69 tons/ha/cut) 
and crude protein (9.32 %) in same treatment. Nearly same results about 
Crude protein (9.96%) were achieved from NP @ 50-50 kg but this treatment 
produced less green and dry fodder yield. Control plots showed un-
satisfactory results regarding all parameters. Application of too low or high 
NP levels reduced the yield and yield parameters of Rhodes grass. Hence, 
NP dose of 100:50 kg/acre is recommended for getting maximum tonnage of 
green and dry matter with good quality of crude protein contents in Rhodes 
grass under arid conditions of Ghotki, Sindh – Pakistan. Further investigation 
is necessary to establish the present findings in other regions of Pakistan 
with Rhodes grass. 
 
It is suggested that growers of Rhodes grass should control excessive use of 
irrigation water in the field during initial growth stage. Fully drowned grass 
reduces the quality and production parameters. For maintenance of alkalinity 
the fertilizers which are acidic in nature, ammonium sulphate, single super 
phosphate and potassium sulphate will give better result in alkaline soils. The 
prepared land should be free of foreign matter i.e. (big stones, previous crop 
remains and sharp wooden pieces) for safe keeping of packaging machinery. 
  
It is also suggested that this grass must be grown under supervision of 
qualified consultants (agriculturists) to ensure excellent crop yield. Rhodes 
grass having crude protein content (9-12%) will give more profit to the 
growers, which ultimately may entail in earning handsome foreign exchange 
by its export. As the area under study was sandy clay loam; therefore these 
suggestions and working methodology are only applicable for sandy clay 
loam soils while the results may vary for other types of soil. 
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