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ABSTRACT
This research work “comparative analysis of plantation of six varieties of Rice” (in kg). The aim of the study is to compare the yields of six varieties of rice at two different locations to examine if there is significant difference in the average yield among the six varieties and also to determine if there is significant difference among different types of fertilizer used. The data used for this project was secondary data. Descriptive statistics, Latin square design and Least significant difference (LSD) comparison test were used to analyzed the data. Based on the analysis carried out, the significant values are lesser than 0.05, which indicates the evidence of rejection of null hypothesis. Multiple comparison test (LSD) was carried out and it was revealed that treatment (4), Faro (2), Village (4 & 5) and treated (5), Faro (2), Village (6) are the factor means that are responsible for the rejection of null hypothesis in Edu and Patigi  Local Government respectively. It is therefore concluded that there exist different in the yield of six varieties of rice at the two locations and the fertilizer used also differ significantly. It is recommended that any of the remaining factor means (fertilizer, Faro and villages) can be adopted for future planting excluding those that contributed to the rejection of Null hypothesis.
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CHAPTER ONE
1.1	INTRODUCTION
Rice is an important food crop among the Urban and Rural dwellers in Nigeria and is increasingly being preferred over many traditional foods such as maize, sorghum, millet, and most root and tuber crops such as yam and cassava. It is being consumed by almost all households in the Country. Rice has a great potential and can play a crucial role in contributing to food and nutrition security, income generation, poverty reduction and socio economic growth of Nigeria (Aye and Urban 2006). According to Bamidele et al (2010) rice is an imported annual crop in the Country, being one of the main staples that can provide the nations population with the nationally required minimum food security of 2,400 calories per person per day. According to World Bank (2010) rice is the important food crop for about half of the human race estimated at 6.80 billion people. 
The demand for rice in Sub Saharan Africa has grown at an annual rate of 6% driven by a combination population growth, changes in family occupational structure and subsequent substitution away from traditional coarse grains such as sorghum and millet (Imolehin and Wada 2004). The demand for rice has been on the increase in Nigeria at a much faster rate than in other West African Countries a recent survey conducted by Dutch Agricultural development and trading company (DADTCO) showed that Nigeria is currently estimated to be spending 1.3 billion every year to imported around 2.2 billion kg of rice in order to fulfill its domestic requirement (Commodity Online.com). The per Capital consumption of rice increase from 3.0 kg per year in 1960s to 24.80 kg per year in 2001 and by 2007 it was estimated to be 27 kg per year respecting 9% of total Calories intake (FOS 2008). The current rice production is put at 3 million tones while the current demand for the crop was estimated to be 5 million tones leaving a gap of about 2 million tones which is being filled through importation. Nigeria has potential to be self sufficient in rice production as virtually all ecological zones are suitable for its cultivation either as swamps, upland or under irrigation. The Country has a total of over 79 million hectares of cultivable land out of which 4.6 million hectares are suitable for rice production and currently only about 1.8 million hectare or 39% is currently utilize for its cultivation (FRN, 2009). Due to the significance of the crop on the life of average Nigerians and reduce the rate of rice importation in the Country several concerted efforts were made by the federal government to boost rice production in the country to meet the fast growing demand. Despite these efforts, still the demands outweigh the local supply. Will this gap ever be closed? This raised a number of pertinent questions both in the policy circle and amongst researchers. To address closing the gap between demand-supply in rice production and to reduce amount spend on importation of rice, it is decide to embark on comparative analysis of studies of plantation of six varieties of Local rice. This is expected to identify and to recommend the best among the six varieties to the Government and Nigeria Farmers.
1.2     Statement of the Problem
Rice has a great potential and can play a crucial role in contributing to food, nutrition security, income generation, poverty reduction and social economic growth of Nigeria. The demand for rice has been on the increase in Nigeria at a much faster rate than in other West African countries. The current rice production is put at 4 million tones while the current demand for the crop was estimated to be 6 million tones leaving a gap of about 2 million tones which is being filled through importation. Due to the significance of the crop on the life of average Nigerians, urgent needs for devices to be used to challenges the persistence increasing in demand for rice and reduce the rate of rice importation in the country.






1.3       Aim and Objectives of the Study
	The aim of this study is to compare the yields of six varieties of rice at two different locations. This aim will be achieved through the following objectives.
·  To examine if there is significant difference in the average yields among the six varieties.
· To examine if there is significant difference among different type of fertilizers.
· To examine if there is significant difference between two locations.
1.4	Significance of the study
In  completion of this research, it is hope that this research shall be useful not only to the Kwara state farmers alone but to Nigerian farmers in general. The participating Students should be able to acquire competence and new skills in data handling and analysis. However, if the research recommendation is fully implemented, the gap between demand-supply of rice in Nigeria would be reduced.



1.4         Scope of the study
This research  focus on plantation of six varieties of local rice in Edu and Patigi local government area of  Kwara State, with application of six different types of fertilizer such as N.P.K, Urea, phosphate, magnesium, potassium and compound fertilizer for a period of 12 months.




                                                    













CHAPTER TWO
2.1. LITERATURE REVIEW
Many researchers and people of different works have taken interest and written much on different types of studies, their works have made tremendous contribution in many fields and come out with comprehensive decision that will help management of different organizations.
	Agriculture is very important all over the world which can be defined as the cultivation of crops, and rearing of animal for man use. For these kinds of crops, animals and varieties of crops and even other field like statistical analysis of patient attended in hospital.
	This research based its review of literature on the six varieties of rice and six type of fertilizer and this form the basis of this study.
	Jamiu (1990), also make similar analysis on production of four varieties of mango production in Zango Kanyiwa farm using analysis of variance (ANOVA) and concluded that there was no significant difference in the four varieties of mango production.
	Emmanuel (1991), uses production of eggs daily in a week ,he analyzed the data using  covariance (ANCOVA) and time series and concluded that there was  no different in production of eggs daily in a week, therefore the ummo farm manager should keep on rearing such kind of chickens since they produces high percentage of eggs in a week.
	The second researcher use analysis of variance and test its significant, in order to see whether there was different in production of different varieties of mango in Umma Farm.
	The  additional work to above research work  is  ANOVA(Latin Square Design) was applied to analyze the data for six varieties of rice planted in Edu and Patigi local government area of kwara State, not other types of plants or crops or other field which is the same as the above research work.          












CHAPTER THREE
 3.0      METHOOLOGY
The materials and devices used for the plantation of six varieties of rice are classified into Two Stages. These are as listed below.
3.1       Method of Investigation
	The research was conducted in Edu and Patigi Local government area in Kwara State. Edu and Patigi were purposively selected for this study. The selection was based on: One, its long history of low land rice production, two, it’s proximity to the National Cereals Research Institute (NCRT) at Badeggi where low land rice technologies emanate and are disseminated.
	Edu and Patigi Zone is made up of two Local Governments in each LGA 6 Villages were randomly selected for a total of 12 Villages. These are Edogi-Dokun, Lafiagi, Gondagi, Tzaka, Tzara and Shonga in Edu LGA and Patigi, Lde, Sepetu, Edogu-Kpanako, and Lalagi in Patigi LGA. In each Village 5 Farmers were randomly selected from the list of Farmers in the areas. This gives a sample size of 60 Farmers. Five hectares of farm land was secured for the experiment. The farm land was partitioned into different plots and blocks at different locations for easy and proper cultivation of the experimental crop.
	The analysis techniques used include simple descriptive statistics and Latin Square Design. To examine the patterns of growing of crop in each location and also to examine the average yield of each variety at different location in the study area.
3.2     STATISTICAL METHOD
          LATIN SQUARE DESIGN
           The Latin square design is used to control variation from two sources (other than treatments) simultaneously as two independent blocking criteria usually referred to as rows and columns. A Latin square is an arrangement of symbols in a square array such that every symbols occur s exactly once in each” row”, and in each “column”. This form of arrangement was called a Latin Square Design because Latin letters were used for the symbols. An important characteristic of the design is that number of columns, number of rows and the number of treatments must be same. Each treatment appears once and only once in each “row” and “column” 

It is called a “Latin” square because we assign “Latin”  to the treatments.     





Table 3.1:   Examples of a 6 X 6 Latin square designs are:
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Like the RCBD, the Latin square design is another design with restricted randomization. Randomization occurs with the initial selection of the Latin square design from the set of all possible Latin square designs of dimension p and then randomly assigning the treatments to the letter .The following notation will be used.

 =The number of treatment levels, row blocks and column blocks.

 = the observation for the jth treatment within the ith row and kth column

  = total number of observations	


 = The sum of all  observation	

 = The sum for Row block i.

 =The sum for column block k

=The sum for treatment j


 = The grand mean of all observation = 

  = The ith row block mean

 = The kth column block means

 = The jth treatment mean
The standard statistical model associated with Latin square design is:



=…………………………………………… (1)







Where  is the baseline mean,  is the block effect associated with row i ,  is the block effect associated with column k,  is the jth treatment effect, and  is a random error which is assumed to  
To get estimates for the parameters in (1) we need to impose three constraints. If we assume
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Then the least squares estimates are 
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Substitution of the estimates into (1) yields
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Where  is the  residual from a latin square design 

3.3. The ANOVA for Latin Square Design 

Degree of freedom (of): 

(Treatment df) = (Row df) = (Column df) = 
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The    
The total sum of squares for the Latin square design is partitioned into 4 components.


 





Formulas to calculate  ,  ,   
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Correction factor = = 
Table 3.2:  Latin Square Design ANOVA Table
	



	


 
	



	


	


	

	

	

	

	


	

	

	

	

	


	

	

	

	

	


	

	

	

	

	

	

	

	

	
	





3.3.1                       MULTIPLE COMPARISON PROCEDURES
	Given that the analysis of variance (ANOVA) tests founds a significant difference among treatment means, the next task is to determine which treatments are different. Multiple comparison procedures (MCPS) are methods that point which treatments are different.
LEAST SIGNIFICANT DIFFERENCE (L.S.D)

H0:  does not contribute to the rejection of original H0 

H1:   contribute to the rejection of original H0 

tcal  = 









CHAPTER FOUR
4.1 DATA ANALYSIS AND PRESENTATION OF RESULTS
      This chapter deals with the analysis of data shown in chapter three, to achieve the stated aim and objectives. The analyses was carried out using (SPSS) statistical package for social science. The analysis is examine whether there is significant difference in the six types of fertilizer control at different location of rice production. 
	Latin square design model was used to analyze the data. And due to significant difference, further treatment comparison test was carried out using the fisher Least Significance Difference test (LSD) to find out which of the factor means contributed to the significance difference.
H0: µi = 0 vs H1: µi ≠ 0
Test statistic: Fcal = MStrt/MSE
Significance level: α =0.05
Decision rule: Reject H0 if Fcal ˃ Ftab, otherwise do not reject H0                                             






Table 4.1.0 :  RESULT OF   ANALYSIS ON  EDU LOCAL GOVERNMENT 
	Tests of Between-Subjects Effects

	Dependent Variable:   observation  

	Source
	Type III Sum of Squares
	D f
	Mean Square
	F
	Sig.

	fertilizer
	.180
	5
	.036
	3.306
	.025

	faro
	.228
	5
	.046
	4.174
	.009

	village
	.237
	5
	.047
	4.338
	.008

	Error
	.218
	20
	.011
	
	

	Corrected Total
	.864
	35
	
	
	



Table 4.1.1	FERTILIZERS (TREATMENT)
	                                                                  Multiple Comparisons

	Dependent Variable:   observation  

	
	(I) fertilizer
	(J) fertilizer
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	LSD
	1
	2
	-.0983
	.06033
	.119
	-.2242
	.0275

	LSD
	1
	2
	-.0983
	.06033
	.119
	-.2242
	.0275

	
	
	3
	-.0800
	.06033
	.200
	-.2058
	.0458

	
	
	4
	-.2300*
	.06033
	.001
	-.3558
	-.1042

	
	
	5
	-.0967
	.06033
	.125
	-.2225
	.0292

	
	
	6
	-.0433
	.06033
	.481
	-.1692
	.0825

	
	2
	1
	.0983
	.06033
	.119
	-.0275
	.2242

	
	
	3
	.0183
	.06033
	.764
	-.1075
	.1442

	
	
	4
	-.1317*
	.06033
	.041
	-.2575
	-.0058

	
	
	5
	.0017
	.06033
	.978
	-.1242
	.1275

	
	
	6
	.0550
	.06033
	.373
	-.0708
	.1808

	
	3
	1
	.0800
	.06033
	.200
	-.0458
	.2058

	
	
	2
	-.0183
	.06033
	.764
	-.1442
	.1075

	
	
	4
	-.1500*
	.06033
	.022
	-.2758
	-.0242

	
	
	5
	-.0167
	.06033
	.785
	-.1425
	.1092

	
	
	6
	.0367
	.06033
	.550
	-.0892
	.1625

	
	4
	1
	.2300*
	.06033
	.001
	.1042
	.3558

	
	
	2
	.1317*
	.06033
	.041
	.0058
	.2575

	
	
	3
	.1500*
	.06033
	.022
	.0242
	.2758

	
	
	5
	.1333*
	.06033
	.039
	.0075
	.2592

	
	
	6
	.1867*
	.06033
	.006
	.0608
	.3125

	
	5
	1
	.0967
	.06033
	.125
	-.0292
	.2225

	
	
	2
	-.0017
	.06033
	.978
	-.1275
	.1242

	
	
	3
	.0167
	.06033
	.785
	-.1092
	.1425

	
	
	4
	-.1333*
	.06033
	.039
	-.2592
	-.0075

	
	
	6
	.0533
	.06033
	.387
	-.0725
	.1792

	
	6
	1
	.0433
	.06033
	.481
	-.0825
	.1692

	
	
	2
	-.0550
	.06033
	.373
	-.1808
	.0708

	
	
	3
	-.0367
	.06033
	.550
	-.1625
	.0892

	
	
	4
	-.1867*
	.06033
	.006
	-.3125
	-.0608

	
	
	5
	-.0533
	.06033
	.387
	-.1792
	.0725




Table 4.1.2	FARO (RICE VARIETY)
	Multiple Comparisons

	Dependent Variable:   observation  

	
	(I) faro
	(J) faro
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	LSD
	1
	2
	-.2283*
	.06033
	.001
	-.3542
	-.1025

	
	
	3
	-.0350
	.06033
	.568
	-.1608
	.0908

	
	
	4
	-.1200
	.06033
	.061
	-.2458
	.0058

	
	
	5
	-.0467
	.06033
	.448
	-.1725
	.0792

	
	
	6
	-.0083
	.06033
	.892
	-.1342
	.1175

	
	2
	1
	.2283*
	.06033
	.001
	.1025
	.3542

	
	
	3
	.1933*
	.06033
	.004
	.0675
	.3192

	
	
	4
	.1083
	.06033
	.088
	-.0175
	.2342

	
	
	5
	.1817*
	.06033
	.007
	.0558
	.3075

	
	
	6
	.2200*
	.06033
	.002
	.0942
	.3458

	
	3
	1
	.0350
	.06033
	.568
	-.0908
	.1608

	
	
	2
	-.1933*
	.06033
	.004
	-.3192
	-.0675

	
	
	4
	-.0850
	.06033
	.174
	-.2108
	.0408

	
	
	5
	-.0117
	.06033
	.849
	-.1375
	.1142

	
	
	6
	.0267
	.06033
	.663
	-.0992
	.1525

	
	4
	1
	.1200
	.06033
	.061
	-.0058
	.2458

	
	
	2
	-.1083
	.06033
	.088
	-.2342
	.0175

	
	
	3
	.0850
	.06033
	.174
	-.0408
	.2108

	
	
	5
	.0733
	.06033
	.238
	-.0525
	.1992

	
	
	6
	.1117
	.06033
	.079
	-.0142
	.2375

	
	5
	1
	.0467
	.06033
	.448
	-.0792
	.1725

	
	
	2
	-.1817*
	.06033
	.007
	-.3075
	-.0558

	
	
	3
	.0117
	.06033
	.849
	-.1142
	.1375

	
	
	4
	-.0733
	.06033
	.238
	-.1992
	.0525

	
	
	6
	.0383
	.06033
	.532
	-.0875
	.1642

	
	6
	1
	.0083
	.06033
	.892
	-.1175
	.1342

	
	
	2
	-.2200*
	.06033
	.002
	-.3458
	-.0942

	
	
	3
	-.0267
	.06033
	.663
	-.1525
	.0992

	
	
	4
	-.1117
	.06033
	.079
	-.2375
	.0142

	
	
	5
	-.0383
	.06033
	.532
	-.1642
	.0875



Table 4.1.3	VILLAGES
	Multiple Comparisons

	Dependent Variable:   observation  

	LSD  

	(I) village
	(J) village
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	(I) village
	(J) village
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	1
	2
	-.1100
	.06033
	.083
	-.2358
	.0158

	
	3
	-.0683
	.06033
	.271
	-.1942
	.0575

	
	4
	.0250
	.06033
	.683
	-.1008
	.1508

	
	5
	-.2233*
	.06033
	.001
	-.3492
	-.0975

	
	6
	-.1017
	.06033
	.108
	-.2275
	.0242

	2
	1
	.1100
	.06033
	.083
	-.0158
	.2358

	
	3
	.0417
	.06033
	.498
	-.0842
	.1675

	
	4
	.1350*
	.06033
	.037
	.0092
	.2608

	
	5
	-.1133
	.06033
	.075
	-.2392
	.0125

	
	6
	.0083
	.06033
	.892
	-.1175
	.1342

	3
	1
	.0683
	.06033
	.271
	-.0575
	.1942

	
	2
	-.0417
	.06033
	.498
	-.1675
	.0842

	
	4
	.0933
	.06033
	.138
	-.0325
	.2192

	
	5
	-.1550*
	.06033
	.018
	-.2808
	-.0292

	
	6
	-.0333
	.06033
	.587
	-.1592
	.0925

	4
	1
	-.0250
	.06033
	.683
	-.1508
	.1008

	
	2
	-.1350*
	.06033
	.037
	-.2608
	-.0092

	
	3
	-.0933
	.06033
	.138
	-.2192
	.0325

	
	5
	-.2483*
	.06033
	.001
	-.3742
	-.1225

	
	6
	-.1267*
	.06033
	.049
	-.2525
	-.0008

	5
	1
	.2233*
	.06033
	.001
	.0975
	.3492

	
	2
	.1133
	.06033
	.075
	-.0125
	.2392

	
	3
	.1550*
	.06033
	.018
	.0292
	.2808

	
	4
	.2483*
	.06033
	.001
	.1225
	.3742

	
	6
	.1217
	.06033
	.057
	-.0042
	.2475

	6
	1
	.1017
	.06033
	.108
	-.0242
	.2275

	
	2
	-.0083
	.06033
	.892
	-.1342
	.1175

	
	3
	.0333
	.06033
	.587
	-.0925
	.1592

	
	4
	.1267*
	.06033
	.049
	.0008
	.2525

	
	5
	-.1217
	.06033
	.057
	-.2475
	.0042



Decision: the null hypothesis is rejected since the significant values (0.25, 0.009 &0.008 ) are less than 0.05.
Conclusion: Based on the result obtained from the analysis, it is therefore concluded that there is significant difference between the treatments (fertilizers ), faros ( rice varieties) and villages.
Since the null hypothesis was rejected, multiple comparison analysis (LSD) was carried out to determine which of the factor means contributed significantly to the rejection of the null hypothesis, and the result obtained is as follow:
The treatment (fertilizer) pairs that contributed to the rejection are ( 1&4, 2&4, 3&4, 4&5, 4&6), the faro pairs are (1&2, 2&3, 2&5, 2&6) and the village pairs are ( 1&5, 2&4, 3&5, 4&5, 4&6).
The treatment (fertilizer) means are1(1), 2(1), 3(1), 4(5), 5(1), 6(1), the faro ( rice variety) means are 1(1), 2(4), 3(1), 5(1), 6(1) and the village means are 1(1), 2(1), 3(1), 4(3), 5(3), 6(1).
Treatment (4), faro(2) and village (4&5) has the highest number of occurrence, which implies that they are the factor means that contributed to the rejection of null hypothesis.
Recommendation: for efficient and effective production of the rice, treatment (4), faro (2) and village ( 4&5) should be removed from the production of rice. ( i.e all the treatments(fertilizer) are equally effective and efficient excluding treatment (4), faro (4) and villages (1,2,3&6) are the best factor).


Table 4.2.0 RESULT OF ANALYSIS ON PATIGI LOCAL GOVERNMENT
	Tests of Between-Subjects Effects

	Dependent Variable:   Observation  

	Source
	Type III Sum of Squares
	df
	Mean Square
	F
	Sig.

	fertilizers
	.163
	5
	.033
	6.596
	.001

	faro
	.538
	5
	.108
	21.720
	.000

	village
	.095
	5
	.019
	3.841
	.013

	Error
	.099
	20
	.005
	
	

	Corrected Total
	.895
	35
	
	
	



Table 4.2.1                   FERTILIZER (TREATMENT)
	                                           Multiple Comparisons

	Dependent Variable:   Observation  

	LSD  

	(I) Fertilizer
	(J) Fertilizer
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	1
	2
	.0800
	.04062
	.063
	-.0047
	.1647

	
	3
	.1733*
	.04062
	.000
	.0886
	.2581

	
	4
	.1150*
	.04062
	.010
	.0303
	.1997

	
	5
	-.0233
	.04062
	.572
	-.1081
	.0614

	
	6
	.1000*
	.04062
	.023
	.0153
	.1847

	2
	1
	-.0800
	.04062
	.063
	-.1647
	.0047

	
	3
	.0933*
	.04062
	.033
	.0086
	.1781

	
	4
	.0350
	.04062
	.399
	-.0497
	.1197

	
	5
	-.1033*
	.04062
	.019
	-.1881
	-.0186

	
	6
	.0200
	.04062
	.628
	-.0647
	.1047

	3
	1
	-.1733*
	.04062
	.000
	-.2581
	-.0886

	
	2
	-.0933*
	.04062
	.033
	-.1781
	-.0086

	
	4
	-.0583
	.04062
	.166
	-.1431
	.0264

	
	5
	-.1967*
	.04062
	.000
	-.2814
	-.1119

	
	6
	-.0733
	.04062
	.086
	-.1581
	.0114

	4
	1
	-.1150*
	.04062
	.010
	-.1997
	-.0303

	
	2
	-.0350
	.04062
	.399
	-.1197
	.0497

	
	3
	.0583
	.04062
	.166
	-.0264
	.1431

	
	5
	-.1383*
	.04062
	.003
	-.2231
	-.0536

	
	6
	-.0150
	.04062
	.716
	-.0997
	.0697

	5
	1
	.0233
	.04062
	.572
	-.0614
	.1081

	
	2
	.1033*
	.04062
	.019
	.0186
	.1881

	
	3
	.1967*
	.04062
	.000
	.1119
	.2814

	
	4
	.1383*
	.04062
	.003
	.0536
	.2231

	
	6
	.1233*
	.04062
	.007
	.0386
	.2081

	6
	1
	-.1000*
	.04062
	.023
	-.1847
	-.0153

	
	2
	-.0200
	.04062
	.628
	-.1047
	.0647

	
	3
	.0733
	.04062
	.086
	-.0114
	.1581

	
	4
	.0150
	.04062
	.716
	-.0697
	.0997

	
	5
	-.1233*
	.04062
	.007
	-.2081
	-.0386




Table 4.2.2                FARO (  RICE VARIETY)
	                                              Multiple Comparisons

	Dependent Variable:   Observation  

	LSD  

	(I) faro
	(J) faro
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	1
	2
	-.3800*
	.04062
	.000
	-.4647
	-.2953

	
	3
	-.0383
	.04062
	.357
	-.1231
	.0464

	
	4
	-.0950*
	.04062
	.030
	-.1797
	-.0103

	
	5
	-.1200*
	.04062
	.008
	-.2047
	-.0353

	
	6
	-.1017*
	.04062
	.021
	-.1864
	-.0169

	2
	1
	.3800*
	.04062
	.000
	.2953
	.4647

	
	3
	.3417*
	.04062
	.000
	.2569
	.4264

	
	4
	.2850*
	.04062
	.000
	.2003
	.3697

	
	5
	.2600*
	.04062
	.000
	.1753
	.3447

	
	6
	.2783*
	.04062
	.000
	.1936
	.3631

	3
	1
	.0383
	.04062
	.357
	-.0464
	.1231

	
	2
	-.3417*
	.04062
	.000
	-.4264
	-.2569

	
	4
	-.0567
	.04062
	.178
	-.1414
	.0281

	
	5
	-.0817
	.04062
	.058
	-.1664
	.0031

	
	6
	-.0633
	.04062
	.135
	-.1481
	.0214

	4
	1
	.0950*
	.04062
	.030
	.0103
	.1797

	
	2
	-.2850*
	.04062
	.000
	-.3697
	-.2003

	
	3
	.0567
	.04062
	.178
	-.0281
	.1414

	
	5
	-.0250
	.04062
	.545
	-.1097
	.0597

	
	6
	-.0067
	.04062
	.871
	-.0914
	.0781

	5
	1
	.1200*
	.04062
	.008
	.0353
	.2047

	
	2
	-.2600*
	.04062
	.000
	-.3447
	-.1753

	
	3
	.0817
	.04062
	.058
	-.0031
	.1664

	
	4
	.0250
	.04062
	.545
	-.0597
	.1097

	
	6
	.0183
	.04062
	.657
	-.0664
	.1031

	6
	1
	.1017*
	.04062
	.021
	.0169
	.1864

	
	2
	-.2783*
	.04062
	.000
	-.3631
	-.1936

	
	3
	.0633
	.04062
	.135
	-.0214
	.1481

	
	4
	.0067
	.04062
	.871
	-.0781
	.0914

	
	5
	-.0183
	.04062
	.657
	-.1031
	.0664



Table 4.2.3                              VILLAGE
	                                                 Multiple Comparisons

	Dependent Variable:   Observation  

	LSD  

	(I) village
	(J) village
	Mean Difference (I-J)
	Std. Error
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	1
	2
	-.0517
	.04062
	.218
	-.1364
	.0331

	
	3
	.0150
	.04062
	.716
	-.0697
	.0997

	
	4
	.0717
	.04062
	.093
	-.0131
	.1564

	
	5
	-.0250
	.04062
	.545
	-.1097
	.0597

	
	6
	.0950*
	.04062
	.030
	.0103
	.1797

	2
	1
	.0517
	.04062
	.218
	-.0331
	.1364

	
	3
	.0667
	.04062
	.116
	-.0181
	.1514

	
	4
	.1233*
	.04062
	.007
	.0386
	.2081

	
	5
	.0267
	.04062
	.519
	-.0581
	.1114

	
	6
	.1467*
	.04062
	.002
	.0619
	.2314

	3
	1
	-.0150
	.04062
	.716
	-.0997
	.0697

	
	2
	-.0667
	.04062
	.116
	-.1514
	.0181

	
	4
	.0567
	.04062
	.178
	-.0281
	.1414

	
	5
	-.0400
	.04062
	.337
	-.1247
	.0447

	
	6
	.0800
	.04062
	.063
	-.0047
	.1647

	4
	1
	-.0717
	.04062
	.093
	-.1564
	.0131

	
	2
	-.1233*
	.04062
	.007
	-.2081
	-.0386

	
	3
	-.0567
	.04062
	.178
	-.1414
	.0281

	
	5
	-.0967*
	.04062
	.027
	-.1814
	-.0119

	
	6
	.0233
	.04062
	.572
	-.0614
	.1081

	5
	1
	.0250
	.04062
	.545
	-.0597
	.1097

	
	2
	-.0267
	.04062
	.519
	-.1114
	.0581

	
	3
	.0400
	.04062
	.337
	-.0447
	.1247

	
	4
	.0967*
	.04062
	.027
	.0119
	.1814

	
	6
	.1200*
	.04062
	.008
	.0353
	.2047

	6
	1
	-.0950*
	.04062
	.030
	-.1797
	-.0103

	
	2
	-.1467*
	.04062
	.002
	-.2314
	-.0619

	
	3
	-.0800
	.04062
	.063
	-.1647
	.0047

	
	4
	-.0233
	.04062
	.572
	-.1081
	.0614

	
	5
	-.1200*
	.04062
	.008
	-.2047
	-.0353



Decision: the null hypothesis is rejected since the significant values (0.001,0.000& 0.013 ) are less than 0.05.
Conclusion: Based on the result obtained from the analysis, it is therefore concluded that there is significant difference between the treatments (fertilizers), faro and villages.
Since the null hypothesis was rejected, multiple comparison analysis (LSD) was carried out to determine which of the factor means contributed significantly to the rejection of the null hypothesis, and the result obtained is as follow:
The treatment (fertilizer) pairs that contributed to the rejection are (1&3, 1&4, 1&6, 2&3, 2&5, 3&5, 4&5, 5&6), the faro pairs are (1&2, 1&4, 1&5, 1&6, 2&3, 2&4, 2&5, 2&6) and the village pairs are ( 1&6, 2&4, 2&6, 4&5, 5&6).
The treatment (fertilizer) means are1(3), 2(2), 3(3), 4(2), 5(4), 6(2), the faro means are 1(4), 2(5), 3(1), 4(2) 5(2), 6(2) and the village means are 1(1), 2(2), 4(2), 5(2), 6(3).
Treatment (5), faro (2) and village (6) has the highest number of occurrence, which implies that they are the factor means that contributed to the rejection of null hypothesis.
Recommendation: for efficient and effective production of the rice, treatment (5), faro (2) and village (6) should be removed from the production of rice.  i.e.  the treatments(fertilizer) (2,4&6), faro (3) and village (3) are the best factor means).



CHAPTER FIVE
5.0 	SUMMARY OF FINDINGS, CONCLUSION AND 	RECOMMENDATION
5.1 SUMMARY OF FINDINGS
The Latin square design model analysis was used in this research work in order to achieve the stated aim and objectives. The summary of results obtained from the analysis are as follows:   
Significant test was performed to determine if there is no significant differences between the factor means, the results obtained showed that there were significant differences between the factor means since the significant values are lesser than 0.05 for both local government
Least significant difference test ( multiple comparison) was employed to find which of the factor means contributed to the rejection of null hypothesis, and it was revealed that ( treatment(4), faro(2) & village(4&5) and treatment(5), faro(2) & village(6) ) are the factor means that contributed to the rejection of null hypothesis in Edu & Patigi local government Area respectively.  
5.2 CONCLUSION
Based on the analysis, the results obtained revealed that faro 44, faro 45 and faro 61 have demonstrated high level of yields among the selected varieties. While treatment 2 and treatment 6 i.e (Urea and N P K fertilizers) proved to be best for rice farming at the two locations. Further test revealed that the Villages in Patigi local Local Government are highly productive than its contemporary Villages in Edu Local Government.  
5.3 RECOMMENDATION
 It is therefore recommended to both kwaran and Nigerian rice farmers to avoid the use of treatment 4 & treatment 5 (compound fertilizer & magnesium), and faro 52, faro 57 and faro 58 i.e( Egayegasua,Nasaragi and Tsokungi). In their future planting.
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