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Abstract: Periodic assessment of soil fertility status and plant nutrients requirement of a given area has vital role in enhancing 

sustainable crop production. A study was conducted in Dabo Hana district on twelve farmers' fields during 2018 and 2019 main 

cropping seasons to determine NPS fertilizer rate based on calibrated phosphorus for maize. The experimental design was 

completely randomized block design in three replication. Five rates of Phosphorus critical level (Pc) (0, 25, 50, 75 and 100%) 

calculated from NPS fertilizer and previously recommended 100% Pc calculated from DAP fertilizer was included as check were 

tried on hybrid maize (BH 661) for yield and yield component. Results showed that all Pc rates significantly increased the plant 

above ground bio mass, grain yield, thousand grain weight and hasten maturity of hybrid maize over control. Phosphorus critical 

level rate of 100% Pc from NPS gave maximum biomass yield (31.0 t ha
-1

), grain yield (8.7t ha
-1

) and thousand grain weight 

(480.0 g) followed by 100% Pc from DAP, while a partial budget analysis result also revealed that fertilizer application rate of 100% 

Pc from NPS offered net return of 27340 ETB ha
-1

 followed closely by 100% Pc from DAP (24971 ETB ha
-1

) which were 

substantially greater than the rest of the fertilizer treatments. Hence, fertilizer application rate of 100% Pc from NPS and DAP 

fertilizers appear the most appropriate for intensification of maize production in Dabo Hana district. 
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1. Introduction 

Balanced supply of essential nutrients is one of the most 

important factors in increasing yields of annual crops. Hence, 

knowledge of interaction of a nutrient with other nutrients is an 

important factor in improving efficiency of this element and 

consequently improving crop yields. By using the relationships 

for yield decline with cumulative nutrient loss for different 

levels of management, it is possible to predict yield changes 

over time [1]. Nutrient interaction in crop plants is measured in 

terms of yield level. Application of a particular nutrient may 

increase, decrease, or have no effect on uptake of other 

essential plant nutrients. Similarly, yield level of a crop may 

increase, decrease, or experience no change with the increase 

of two nutrient levels in the growth medium. Hence, nutrient 

interactions may be positive, negative, or neutral. In mineral 

nutrition, the nutrient interactions are designated as synergistic 

(positive), antagonistic (negative), or neutral. Therefore, 

knowledge of fertilizer elementsand their interaction of a 

nutrient with other nutrients in the soil is very important to 

increase crop production. 

Nitrogen (N) is an abundant element on earth that accounts 

for 78.1% of Earth’s atmosphere and is an essential nutrient 

for all forms of life [2, 3] It is also the most common growth-

limiting nutrient in agricultural production systems. The N 

absorbed by crops is primarily derived from soil. It is a vital 

plant nutrient and a major yield determining factor required 

for maize production [4]. It is a component of protein and 

nucleic acids and when N is sub-optimal, growth is reduced. 

Its availability in sufficient quantity throughout the growing 

season is essential for optimum maize growth [5]. Grain yield 

was increased significantly with different levels of nitrogen 

applications in maize plants [6]. Combined with carbon, 

hydrogen, phosphorus and sulfur, it functions as a structural 

constituent of a wide variety of organic nitrogenous 

compounds of plants like proteins, nucleotides, porphyrins 
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and alkaloids. In order to be incorporated into organic 

structures and to fulfill its essential functions as a plant 

nutrient, nitrogen has to be reduced to ammonium. 

Phosphorus plays a key role in energy transfer and is 

essential for photosynthesis and other chemico-physiological 

processes in plants [7]. The different NP combinations 

significantly affected the plant height, cob bearing plants, 

number of grains/cob, 1000-grain weight and grain yield [8, 9]. 

The plant available forms of phosphorus are limited primarily 

to solution HPO4
-2

 and H2PO4
-
, with the dominant form 

determined by the soil pH. It is also firmly bound in soils, due 

to precipitation of P with calcium ions in calcareous soil, and 

due to adsorption of P by Fe- and Al- oxides in acidic soil [10]. 

As a result, only a relatively small fraction of soil P is available 

to plants. To realize a sustainable P use in agriculture, it is 

important to optimize soil P management to achieve optimal 

crop yield and to decrease P losses simultaneously by 

improving soil P status in P deficient soils and by limiting the 

accumulation of soil P to certain target levels [11]. Even 

though, these target or critical level was determined for maize 

in Dabo Hana district [12], it is very important to know the 

interaction effect of soil P in combination with other plant 

nutrients like, N and Sulfur. 

Sulfur interaction with nitrogen is very common, and S 

requirements of crops are enhanced with the increase of N in 

the growth medium. The main reason for the interaction of S 

with N may be a significant increase in growth of plants with 

N addition, which may cause dilution of S in plants [13]. It is 

an important component of two amino acids, cysteine and 

methionine, which are essential for protein formation. Since 

animals cannot reduce sulfate, plants play a vital role in 

supplying essential S-containing amino acids to them [14]. 

The need for S fertilization should be particularly related to 

the amount of N being applied since both nutrients are 

required for protein formation. One part S was required for 

every 12 to 15 parts N to ensure maximum production of 

both dry matter and protein in wheat, corn, and beans [15]. 

There are increasing reports that application of S in 

combination with N and P increases crop yields, suggesting 

an increased need for inputs of these nutrients as N and P 

deficiencies are alleviated [16]. The application of high-

analysis fertilizers (urea and TSP) without S, can with 

continuous cropping, lead to S deficiencies [17]. 

Maize crop has high yield potential in Dabo Hana district. 

Despite its high yield potential, it is giving low yields 

because of improper fertilizer management practices due to 

lack of appropriate information on N, P and S nutrient 

elements management. Increasing productivity per unit area 

through plant nutrient management is one of the most 

important strategies to increase the production of maize. 

Therefore, the proper management of these three nutrient 

elements is very important for good maize production. As the 

soils of the area are known to be poor in nitrogen and 

phosphorus, this study was conducted to determine optimum 

NPS fertilizer rate based on calibrated phosphorus for maize 

in Dabo Hana district, western Oromia. 

 

Figure 1. Map of the study area (Dabo Hana district). 

2. Materials and Methods 

2.1. Description of the Study Area 

Geographically, the study area (Dabo Hana district) is 

located in Oromia National Regional State, western Ethiopia, 

in 08°30’28.7” to 08°41’34.6”N and 036°26’19.2” to 

036°30’41.1” E with altitude ranging from 1791 to 1990 masl 

(Figure 1). The long-term weather information at nearby study 

area (Ethiopian Metrology Agency Bedele District Branch) 

indicated that a uni-modal rainfall pattern with average annual 



 Plant 2022; 10(4): 105-110 107 

 

rain fall of 1945 mm. The rainy season covers April to October 

and the maximum rainfall is received in the months of June, 

July and August. The minimum and maximum annual air 

temperatures are 12.9 and 25.8°C, respectively, The 

predominant soil type in Southwest and Western Ethiopia in 

general and the study area in particular, is Nitisols according to 

the soil classification system [18]. Its vernacular name is 

“Biyyee Diimmaa” meaning red soil. On the average, the soil is 

deep and relatively highly weathered, well drained, clay in 

texture and strongly to moderately acidic in reaction. Nitisols 

are highly weathered soils in the warm and humid areas of the 

west and southwest Ethiopia [19]. 

2.2. Soil Sampling and Analysis 

Twelve composite surface soil samples (0-20) cm depth 

were collected from each experimental sites before planting 

to analyze soil pH (H2O), exchangeable acidity, available P, 

OC (%), CEC, and textural class during site selection. The 

collected soil samples were prepared and analyzed following 

standard laboratory procedures at soil analysis laboratory of, 

Bedele Agricultural Research Center. 

laboratory analysis result indicated that, soil pH was 

strongly acidic in reaction, low in available P and OC content 

(Table 1). The low contents of available P observed in the 

study area agreed with the results of similar study [20]. The 

low available P in most Ethiopian soils can be attributed to P 

fixation, crop harvest. soil erosion and low rate of P sources 

application. The OC content of the soil was low [21]. Most 

cultivated land soils of Ethiopia are poor in their organic 

matter content due to the low amount of organic materials 

applied to soil and complete removal of biomass from farm 

land [22]. As a result, the major source of organic matter in 

cultivated soils below ground plant biomass has little 

contribution to increasing OM [23]. 

Soils CEC values were low to moderate and and soil 

textural class was ranged from Silty clay loam to clay 

(Table 1). The observed CEC values of the soils generally 

showed similar trend with that of soil OC (Table 1). This 

indicated that CEC was more influenced by OM than clay 

content [24]. 

Table 1. Initial soil data before planting in Dabo Hana district. 

Sites pH (H2O) Exch.A (cmol (+)/kg soil) Av. P (ppm) OC (%) CEC (cmol (+)/kg soil) Textural Class 

1 5.0 0.1 2.0 2.6 17.8 Loam 

2 4.7 0.4 1.1 1.5 15.3 Sity clay loam 

3 4.5 0.5 2.2 2.3 16.3 Silty clay loam 

4 5.0 0.3 1.5 1.9 17.6 Silty clay loam 

5 5.1 0.3 3.1 4.6 15.1 Silty loam 

6 4.7 0.4 1.2 2.2 15.5 Silty loam 

7 4.3 1.6 0.9 1.2 18.9 Clay 

8 4.4 0.3 2.0 2.2 14.7 Clay 

9 4.4 0.4 1.1 2.3 15.0 Clay 

10 5.2 0.1 1.7 4.2 19.3 Clay 

11 4.7 0.2 1.1 3.6 21.9 Clay 

12 5.1 0.4 2.0 4.1 17.2 Clay Loam 

Av. P=Available Phosphorus = CEC= Cation Exchange Capacity, Exch. A =Exchangable acidity, OC= Organic Carbon, P=Phosphorus. 

2.3. Treatments, Experimental Design and Procedures 

The treatments consisted of five (0, 25, 50, 75 and 100%) 

P critical levels (Pc) calculated from NPS fertilizer and one 

previously recommended P critical level (100% Pc) 

calculated from DAP fertilizer was included, which was used 

as check, that means the total number of treatment were six. 

The experiment was laid out in RCBD design with three 

replications. The gross plot size was 12m
2
 (3m x4m). Maize 

variety (BH 661) was used as a test crop. Phosphorus rate 

was calculated and applied according to the formula, P (kg 

ha
-1

) = (Pc – Po)*Pf, where Pc= Phosphorus critical level, Po 

= initial soil Phosphorus in the soil and Pf= Phosphorus 

requirement factor. Recommended N (138 kg N ha
-1

) 

determined during Phosphorus calibration study for maize in 

the district was used. The experimental fields were prepared 

by using oxen plow in accordance with conventional farming 

practices followed by the farming community in the area 

where, the fields were plowed four times., and treated with 

lime for soil pH less than 5.5, and the amount of lime needed 

per hectare was calculated based on exchangeable acidity. 

Full dose of phosphorous as per the treatment and one-half of 

N was applied at sowing. The remaining one-half of N was 

top dressed at 35 days after planting in the form of urea. The 

field was kept free of weeds by hand weeding during the 

period of the experiment. All other recommended agronomic 

management practices disease and insect pest control was 

done. Finally biomass yield, days to 50% tasseling, grain 

yield, and thousand grain weight data were collected. Data 

were subjected to analysis of variance (ANOVA) using 

General Linear Model (GLM) procedures of SAS 9.1.3 [25]. 

Differences among treatment means were compared using 

Least Significant Difference test at 5% level of significance. 

2.4. Economic Analysis 

Costs that vary among treatments were also assessed using 

the CIMMYT partial budget analysis [26]. The cost of NPS, 

DAP, UREA, the cost of labor required for the application of 

fertilizer, and cost for shelling were estimated by assessing the 

current local market prices. The price of NPS (1548.87ETB 

100 kg
-1

), DAP (1997 ETB 100 kg
-1

), UREA (1394 ETB 100 

kg
-1

), daily labors (35 ETB per one person day based on 
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governments' current scale in the study area) and the cost of 

maize shelling (1 ETB kg
-1

) were considered to get the total 

cost that vary among the treatments. Time elapsed during NPS 

application for some plots of each treatment was recorded to 

calculate daily labor required for one hectare. One person per 

day was estimated based on eight working hours per day. 

Maize grain yield was valued at an average field price of 6 

ETB kg
-1

. However, other non-varied costs were not included 

since all agronomic managements were equally and uniformly 

applied to each experimental plot. Before calculating gross 

revenue, maize grain yields obtained from each experimental 

plot were adjusted down by 10%. Finally, gross revenue was 

calculated as total yield obtained multiplied by field price that 

farmers receive for the sale of the crop. The net benefit and the 

marginal rate of return (MRR) were also calculated as per 

standard manual [26]. 

3. Results and Discussion 

3.1. Effects of NPS Fertilizer on Yield Components and 

Yields of Maize 

The data (Table 2) showed significant differences among 

different treatments for maize biomass yield. Maximum 

biomass yield (31.0 t ha
-1

) was recorded for 100% Pc from 

NPS against minimum (7.8 t ha
-1

) in case of unfertilized 

maize plants with significant difference. The results are in 

conformity with those Dagne Chimdessa et al. [12] who 

observed the significant effect of NPS fertilizer on maize 

yield and yield component. The data also showed significant 

effect of NPS application on days to tassling and grain yield 

of maize. The highest maize grain yield (8.7 t ha
-1

) was 

recorded for 100% Pc from NPS followed by 100% Pc from 

DAP (8.3 t ha
-1

) with non-significant difference. This is in 

agreement with the findings of Benti Tolessa [27] who stated 

that, although adoption of new varieties especially maize 

hybrid is moving fast in Ethiopia, fertilizer management 

techniques need to supplement the existing potential of the 

varieties. The data (Table 2) also showed significant effect of 

NPS application on thousand grain weight. Maximum 

thousand grain weight (480.7 g) was obtained in 100% Pc 

from NPS and minimum (272.2 g) was for the control plot. 

These results are in accordance with those of Fareed, M. K, 

Maqsood, M., A et al. [28, 29] who also observed an increase 

in thousand grain weight with increase in NP application. 

Table 2. Mean Bio Mass Yield, Days to Tassling, Grain Yield and Thousand Grain Weight of Maize in Dabo Hana district. 

Treatments BMY (t ha-1) DT (days) GY (tha-1) TGW (g) 

Without fertilizer 7.8d 96.7a 1.8e 272.2d 

25%Pc from NPS +Rec N 16.8c 91.4 b 4.4d 342.7c 

50%Pc from NPS +Rec N 21.1b 90.3 b 6.1c 400.0b 

75%Pc from NPS +Rec N 21.5b 89.9 b 7.1b 407.3b 

100% Pc from NPS+Rec N 31.0a 89.0 b 8.7a 480.7a 

100% Pc from DAP+Rec N 30.3a 89.6 b 8.3a 473.2a 

Mean 21.4 91.1 6.0 396.0 

CV (%) 25.5 6.3 15.7 6.6 

LSD 3.6 2.6 0.5 17.3 

BMY= Bio mass yield, DAP=di ammonium phosphate, CV= coefficient of variation, DT= days to teslling, GY= grain yield, LSD= least significant 

differences, NPS= nitrogen, phosphorus and sulfur, Pc= phosphorus critical level, PLH= plant height, Rec N= recommended nitrogen, TGW= thousand grain 

weight. 

3.2. Economic Analysis 

The economic analysis of maize in relation to nutrient 

management practices is presented in (Table 3). The total 

variable cost ranged between 3360 ETB to 20029ETB ha
-1

, 

The gross return oscillated between 9600ETB and 46800 

ETB ha
-1

 different treatments. Application of 100% Pc from 

NPS offered net return of 27340 ETB ha
-1

 followed closely 

by 100% Pc from DAP (24971 ETB ha
-1

) which were 

substantially greater than the rest of the fertilizer treatments 

(Table 3). The least net return of 6240 ETB ha
-1

 was received 

from unfertilized control, elucidating the importance of NPS 

fertilizer in enhancing the net return. The highest (263%) 

marginal rate of return (MRR) was obtained with application 

of 100% Pc from NPS followed by application of 100% Pc 

from DAP for maize production. 

Table 3. Partial budget analysis for NPS fertilizer fates on maize in Dabo Hana district. 

Treatments Av. GY (t ha-1) Adj. GY (t ha-1) TVC (ETB) Gross Benefit (ETB) Net Benefit (ETB) D.A MRR (%) 

Without fertilizer 1.8 1.6 3360.00 9600.00 6240.00  - 

25%Pc from NPS +Rec N 4.4 4.0 12056.50 24000.00 11943.50  66 

50%Pc from NPS +Rec N 6.1 5.5 15381.00 33000.00 17619.00  171 

75%Pc from NPS +Rec N 7.1 6.4 17145.50 38400.00 21254.50  206 

100% Pc from NPS + Rec N 8.7 7.8 19460.00 46800.00 27340.00  263 

100% Pc from DAP+ Rec N 8.3 7.5 20029.00 45000.00 24971.00 D - 

Adj.GY=adjusted grain yield to 10%, Av.GY=average grain yield. D= dominated, DA= dominancy analysis, MRR= marginal rate of return, TVC= total 

variable cost. 
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4. Conclusion and Recommendation 

Information on soil fertility status and crop response to 

different soil fertility management is very important to come 

up with sustainable crop production. Accordingly, The study 

confirmed the role of nitrogen, phosphorous and sulfur 

fertilizers in increasing growth and grain yield in maize 

production. The results conclude that maximum grain yield, 

the highest net benefit and acceptable MRR were recorded 

for 100% Pc from NPS fertilizer, whereas the lowest were 

recorded for the treatment without fertilizer. Accordingly 

NPS fertilizer increased maize productivity in the study area; 

which indicated that maize productivity in the study sites 

were reduced due to high demand for external nutrient inputs. 

Therefore, maize growers in Dabo Hana district are advised 

to use NPS fertilizer for higher yield. 

Acknowledgements 

I acknowledge Oromia Agricultural Research Institute 

(IQQO)) for granting research fund and technical advice. 

 

References 

[1] Stoorvogel, J., Smaling, E., Janssen, B., 1993. Calculating soil 
nutrient balances in Africaatdifferent scales. Fertil. Res. 35, 
227 235. 

[2] Geisseler D, Horwath WR, Doane TA, 2009. Significance of 
organic nitrogen uptake fromplant residues by soil 
microorganisms as affected by carbon and nitrogen 
`availability. Soil BiolBiochem 41 (6): 1281–1288. 

[3] Stevens CJ, 2019. Nitrogen in the environment. Science 363 
(6427): 578–580. 

[4] Shanti, K. V. P., M. R. Rao, M. S. Reddy and R. S. Sarma. 
1997. Response of maize (Zea mays) hybrid and composite to 
different levels of nitrogen. Indian J. Agric. Sci. 67: 424-425. 

[5] Haque, M. M., A. Hamid and N. I. Bhuiyan. 2001. Nutrient 
uptake and productivity as affectedby nitrogen and potassium 
application levels in maize/sweet potato intercropping system. 
KoreanJ. Crop Sci. 46 (1): 1-5. 

[6] Manzoor, Z., T. H. Awan, M. E. Safdar, R. I. Ali, M. M. 
Ashraf and M. Ahmad. 2010. Effect ofnitrogen levels on yield 
and yield components of Basmati 2000. J. Agric. Res. 44 (2): 
115-120. 

[7] Wasiullah, M. J., K. Khattak and J. K. Khattak. 1995. Effect of 
method of NPK fertilizerapplication on maize crop. II. Effect 
on uptake of P and K. Sarhad J. Agric. 11: 161-163. 

[8] Hossain, M. A., A. Hamid and S. Nasreen. 2007. Effect of 
nitrogen and phosphorus fertilizer onN/P uptake and yield 
performance of groundnut (Arachis hypogaea L.). J. Agric. 
Res. 45 (2): 119-127. 

[9] Sharar, M. S., M. Ayub, M. A. Nadeem and N. Ahmad. 2003. 
Effect of different rates of nitrogenand phosphorus on growth 
and grain yield of maize (Zea mays L.). Asian J. Pl. Sci. 2 (3): 
347-349. 

[10] Hinsinger P, 2001. Bioavailability of soil inorganic P in the 
rhizosphereas affected byrootinduced chemical changes: a 
review. Plant Soil 237: 173–195. 

[11] Li H, Huang G, Meng Q, Ma L, Yuan L, Wang F, Zhang W, 
Cui Z, Shen J, Chen X, Jiang R, Zhang F, 2011. Integrated 
soiland plant phosphorus management for crop and 
environment inChina. A review. Plant Soil 349: 157–167. 

[12] Dagne Chimdessa, Gedefa Sori, Dechassa Mengistu and 
Amanuel Kajela, 2020. Determination of NPS Fertilizer Rate 
Based on Calibrated Phosphorus for Maize in Dabo Hana 
District, Western Oromia. pp. 55-69. Proceedings of Review 
Workshop on Completed Research Activities o fNatural 
Resource Research Directorate Held at Batu Fishery and 
Other Aquatic Life Research Center, Batu, Ethiopia, 23-27 
December 2020. 

[13] Wilkinson, S. R., D. L. Grunes, and M. E. Sumner. 2000. 
Nutrient interactions in soil andplant nutrition. In: Handbook of 
soil science, M. E. Sumner, Ed., Boca Raton, FL: CRCPress. 

[14] Streeter, J. G. and A. L. Barta. 1984. Nitrogen and minerals. 
In: Physiological basis ofcropgrowth and development, M. B. 
Tesar, Ed., 175–200. Madison. 

[15] Stewart, B. A. and L. K. Porter. 1969. Nitrogen-sulfur 
relationships in wheat, corn andbeans. Agron. J. 61: 267–271. 

[16] Vlek, P. L., 1990. The role of fertilizers in sustaining 
agriculture in sub-Saharan Africa. Fert. Res. J. 26: 327-339. 

[17] Friesen, D. K. 1991. Fate and efficiency of sulfur fertilizer 
applied to food crops in West Africa. Fert. Res. 29: 35-44. 

[18] FAO (Food and Agriculture Organization), 2001. Lecture 
notes on the major soils of the world. Driessen, P., J. Deckers, 
and F. Nachtergaele, (Eds.). Food and Agricultural 
Organizations, Rome, Italy. 334p. 

[19] Mesfin Abebe, 1998. Nature and management of Ethiopian 
soils. Alemaya University, Ethiopia. 272p. 

[20] Eylachew Zewdie, 1999. Selected physical, chemical and 
mineralogical characteristics of majorsoil soccurring in 
Chercher highlands, Eastern Ethiopia. Ethiopian Society of 
Soil Science. Ethiopian J. Natural Resource 1: 173-185. 

[21] Berhanu Debele, 1980. The physical criteria and their rating 
proposed for land evaluation in thehighland region of 
Ethiopia. Land Use Planning and Regulatory Department, 
Ministry ofAgriculture, Addis Ababa, Ethiopia. 

[22] Yihenew Gebreselssie, 2002. Selected chemical and physical 
characteristics of soils of AdetResearch Center and its testing 
sites in Northwestern Ethiopian. Society of Soil Science. 
Ethiopian J, Natural. Resource. 4: 199-215. 

[23] Olson, K., Ebelhar, S. A. and Lang, J. M. 2014. Long-Term 
Effects of Cover Crops on CropYields, Soil Organic Carbon 
Stocks and Sequestration. Open Journal of Soil Science, 4, 
284-292. 

[24] Taye Kufa, Mesfin Abebeand Paulos Dubale, 2003. 
Contribution of organic amendmenttophysico-chemical 
conditions of coffee nursery media. In: Tilahun Amede and 
Eylachew Zewdie (Eds.). 2003. Challenges of land 
Degradation to Agriculture in Ethiopia. Proceedings of the 
6thESSS Conference, February. 28- March 1, 2002. Addis 
Ababa, Ethiopia. 



110 Dagne Chimdessa:  Determination of NPS Fertilizer Rate Based on Calibrated Phosphorus for Maize in  

Dabo Hana District, Buno Bedele Zone, Western Oromia 

[25] SAS Institute Inc. (2002). SAS/STAT® 9.3 user’s guide. Cary, 
NC: SAS Institute Inc. 

[26] CIMMYT (International Maize and Wheat Improvement 
Center), 1988. From Agronomic Data toFarmer 
Recommendations: An Economics Training Manual. 
Completely revised edition. Mexico, DF. 79p. 

[27] Benti Tolessa, 1993. The need and objective of the 1st 
National Maize Workshop. In: Proceedingsof the 1st National 
Maize Workshop of Ethiopia. 5-7 May, 1992, IAR and IMWI 
C, Addis Ababa, Ethiopia. 

[28] Fareed, M. K. 1996. Effect of varying Fertilizer Rates and 
Plant Stand Density on Growthand Yield of Spring Maize. 
M.Sc. (Hons.) Agric. Thesis, Dept. Agron., Univ. Agric., 
Faisalabad, Pakistan. 

[29] Maqsood, M., A. M. Abid, A. Iqbal and M. I. Hussain. 2001. 
Effect of variable rate of nitrogenand phosphorus on growth 
and yield of maize (golden). Online J. Biol. Sci. 1 (1): 19-20. 

 


