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An agroforestry experiment was conducted to investigate the interplay of the 

apparent growth parameters of Irish potato (Solanum tuberosum L.) and their 

relationships with yield. It was a 3 – year study consisting of 5 treatments 

(and 3 replicates) in a randomized complete block design. Both rainfed  and 

irrigated  cropping seasons were involved, sprouted potato tubers were  

planted in the alleys (space between rows of trees) of Albizia lebbeck  

(rattled tree) and the green manure of the  rattle tree was applied at various 

levels. Results from the correlation / regression analyses indicated positive 

correlation between the independent variables (collar girth, number of leaves 

and plant height) with the dependent variable (yield) while stem count had a 

negative correlation with yield. Very importantly, leaf count (number of 

leaves) and collar girth were the two determinants of this Irish potato (bertita 

variety) yield. These two independent variables accounted for 61.6 – 91.3% 

variation in yield (R
2
 = 0.616 – 0.913).  

 
Copy  Right, IJAR, 2014,. All rights reserved 

 
 

1.0   INTRODUCTION  
1.1   Agroforestry  

Agroforestry is a form of multiple land use system which involves the production of both perennial forest tree crops, 

annual (agronomic) crops and animals ( in some cases) on the same  land management unit either simultaneously  or 

sequentially (Kareem, 2008). The international council  for Research in Agroforestry (ICRAF, 1983) defined 

agroforestry  as a collective name for land use systems and practices where woody perennials  (trees, shrubs,  palms, 

bamboos, etc) are  deliberately  used on the same land management unit as agricultural crops and / or animals, either 

in some form of spatial arrangement or temporal sequence. In agroforestry systems, there are both ecological and 

economic interactions between the different components. The main components of agroforestry systems are 

multipurpose trees (mostly woody perennial nitrogen fixing legumes), herb (agronomic / annual / pasture plants) and 

animal (livestock which may not   be present always or at once).  

 

Albizia lebbeck L. Benth (rattle tree) The rattle tree was said to have originated from India and also native to 

Bangladeshi, Burma, Pakistan and the Andanman Aslands (Prinsen, 1986). This tree had also naturalized in many 

tropical and sub-tropical regions of the world such as North Africa, the West Indies, South America and South East 

Asia (Streets, 1962).  It competes reasonably with Leucaena and Gliricidia especially in the areas of nodulation, 

nitrogen fixation and supply of green manure (Kadiata et..al.,1986; NFTA, 1988; Parrota, 1988). It is medium sized 

tree and very prolific interns of seed production and can be propagated by seeds, stem and root cuttings with 

vigorous growth rate (NFTA, 1988; Kareem et.al., 2005a & b). 

 

Solanum tubersum L.(Irish potato) was said to have originated from the Altiplano around the Lake Titicaca at an 

attitude of about 300m in the Bolivian Andes (Burton, 1966; Kay, 1987). It was also reported that Irish potato 
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originated from South America and that it was introduced into Nigeria in the later part of 19
th

 century and early 20
th

 

century by the Europeans notably tin miners in Jos Plateau and the Germans in Cameroom (Stanton 1960; Ifenkwe, 

1981). It belongs to the family Solanaceae,  a herb with free branching  pattern, leaves  alternate,  pinnately  

compound  and spirally arranged on the stem with midrib and many leaflets and 30 – 100 cm in height (Huaman, 

1986; Kay, 1987).       

 

Green manure in this medium refers to the fresh leaves of multipurpose tree species (for example, A. lebbeck) that 

are added to the soil to improve its fertility. . It inrceases the level of effective cation exchange capacity (ECEC) 

coupled with improved soil structure (Kang, 1993). It could bring about profound efficiency of  P (Hue,1992) and 

increase plants’ P and K concentrations thereby improving corn yield (Hunter et al.,1995).Young (1985) observed 

that it decreases nutrient loss due to leaching. 

 

1.2    Interrelationships between Growth Parameters and Yield   
More often than not, it is desirable or even imperative to assess the nature and strength of the relationship between 

pairs of variables in a particular study / experiment.  Examples are plant height versus yield, number of leaves versus 

yield, number of stems versus yield and collar girth versus yield (paired variables). Potato farmers / producers need 

to know the determinants of potato yield so as to guide against any loophole / error in the cause of production. For 

instance, a potato producer may want to know if many stems per stand lead to higher yield or fewer stems bring 

about fewer and larger tubers and thus higher yield. Therefore, it is necessary to employ correlation / regression 

analyses (as statistical tools) to test or assess the strength of relationship. This could be simple bivariate, multivariate 

/ multiple correlation / regression analyses. Multiple correlation analysis is often employed in order to examine the 

inter-relationships among  sets of variables, identify  spurious correlation among variables and make known the 

intervening or suppressing variables  (Blalock, 1971; Oche, 1992). Thus, multiple correlation analysis enables one to 

handle more than two independent variables at a time. The degree of association between the variables or the 

goodness of fit of a prescribed relationship to the data at hand can be measured by employing correlation / 

regression analyses (Gomez and Gome,1984; Adesoye, 2004).                                                           

 

2.0 Materials and Method 
2.1 The Study Area 

The study was carried out in the Federal College of Forestry (opposite University of Jos) Bauchi  Road, Jos, Plateau 

State, Nigeria .The Jos Plateau lies between latitude 8
0 

50
1
N and 10

0 
10

1
N and longitude 8

0
 22

1
E and 9

0 
30

1
E (Udo, 

1978). The average elevation is about 1250 meters above sea level while its height above the surrounding plains is 

about 600 m and the highest point is about 1777 meters above mean sea level. 

2.2 Method  

The experimental design was randomized complete block design (RCBD) consisting of five (5) treatments and three 

(3) replicates. A table of random numbers was employed in assigning treatments to each block. The five treatments 

used are as follows:  

To : Potato planted on flat bed without tree rows and green  manure of A. lebbeck. 

T1 : Potato planted in the alleys of A. lebbeck without green manure. 

T2 : Potato planted  with  green manure of A. lebbeck at 5 ton ha
-1

 without its tree rows. 

T3 : Potato planted in  alleys of  A. lebbeck tree rows with its green manure at 5 ton ha
- 

T4 : Potato planted in  alleys of A. lebbeck tree rows with its green manure at 10 ton ha 
-1 

 

Each plot/replicate in a block was 3m x 2m, the green manure was single application on soil surface  

two weeks before planting the pre - sprouted  potato tubers (bertita variety). A. lebbeck tree seedlings  

had early been raised prior to planting (seedlings were 6 months old before planting (0.60m and 2.0m  

within and between rows respectively) .All necessary tending operations were carried out.  Analysis  

of variance (ANOVA) was employed in analyzing the data collected on the apparent growth  

parameters (plant height, number of leaves,  stem count,  collar girth) and yield parameters (tuber  

count  and  tuber weight) in order to find out if there were significant differences among treatments  

and blocks with regard to the growth and yield parameters mentioned above. Duncan’s Multiple  

Range Test (DMRT) was used where significant differences were recorded in separating the mean  

values of the variables so as to help in giving appropriate recommendations. The   analyses    were  

 carried out by employing statistical analysis software (SAS) package. Also, the interplay  
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of the growth  parameters and their relationships with the crop (potato) yield were  

examined by employing  simple / bivariate, multiple correlation and regression 

analyses (SPSS 11.0 package).         

 

3.0 RESULTS 
3.1 Plant Height, Leaf Count, Collar Girth and Stem Count 

There was a significant effect of different treatments on plant height at 63 DAP (Day After Planting) throughout the 

five cropping seasons (CSs).  At cropping season (CS) 1, 3 and 5 (all rainfed) T4 had the highest mean value of 

66.3, 75.3 and 82.3 cm respectively (Table 1) while CS2 and CS4 (irrigated) recorded 68.3 cm and 80.7cm 

respectively in all the seasons. However, no block effect was observed among the cropping seasons (CSs).The 

treatments applied brought about some significant effects on the leaf count. The maximum leaf count was observed 

in T4 in CS1, CS2, CS3, CS4 and CS5 with mean values of 56.7, 68.3, 70.3, 77.7 and 78.7 respectively. Next to T4 

was T2 in CS1, CS2 and CS5 only but in CS3 and CS4 T3 was next to T4 (Table 1).  

 

The stem count was not significantly affected by the different treatments applied. The highest mean main stem count 

in CS1was recorded in T0 (3.0) while those of CS2, was observed in T2 and T4 (3.0). In C3, T0, T1 and T2 had the 

highest mean stem count (3.0 each). The highest value (of mean stem count) was observed in T0 and T1 in the CS4 

(3.0 each) while T0, T1 and T3 had the value of 2.7 (each) at CS5 (Table 2).During the five cropping seasons, collar 

girth of the potato crops was significantly affected by the treatments (P=0.01). Also, ANOVA showed significant 

effect of season and treatment x season on the variable (P = 0.01). However, no block effect was observed in the 

CS1. T4 had the maximum collar girth of 4.5 cm. The same trend was recorded in CS2, CS3, CS4 and CS5 where 

T4 had   4.70, 4.90, 5.30 and 5.33 respectively (Table 2).  

3.2 Tuber Count and Tuber Yield 
 Tuber count was significantly influenced by the treatments during the 3-year study, in CS1, CS3 (at P=0.01) and 

CS5 (at P=0.05). There was no significant effect of the treatments on the variable in CS2 and CS4 (dry seasons) due 

to the fact that the values in CS2 and CS4 almost the same (160.7  

 

Table 1:   Plant height (cm) and leaf count of Irish potato from five cropping seasons (63 DAP) 

Treatments                                                                           Cropping Seasons (CS)  2004-2006 

                      1   

                

                    2*  

                          

                

                     3                     4*                     5 

 Plant 

ht 

Leaf 

count  

Plant 

ht 

Leaf 

count  

Plant 

ht 

Leaf 

count 

 

Plant 

ht 

Leaf 

count  

Plant 

ht 

Leaf 

count  

T0  

 

_ 

x  

S.D 

46 

45 

43 

44.7 

1.25 

25 

24 

25 

24.7 

0.47 

46 

48 

50 

48.0 

1.63 

28 

31 

31 

30.0 

1.41 

62 

63 

61 

62.0 

0.82 

36 

39 

35 

36.7 

1.70 

62 

69 

63 

64.7 

3.09 

47 

44 

41 

44.0 

2.45 

64 

60 

67 

63.7 

2.87 

46 

43 

49 

46.0 

2.45 

T1 

 

_ 

x 

S.D 

50 

52 

52 

51.3 

0.94 

27 

26 

28 

27.0 

0.82 

54 

55 

58 

55.7 

1.70 

34 

36 

35 

35.0 

0.80 

63 

65 

67 

65.0 

1.63 

50 

54 

53 

52.3 

1.70 

69 

72 

70 

70.3 

1.25 

60 

59 

61 

60.0 

0.82 

71 

68 

73 

70.7 

2.06 

70 

72 

75 

72.3 

2.06 

T2 

 

_ 

x 

S.D 

54 

54 

53 

53.7 

0.47 

41 

43 

40 

41.3 

1.25 

60 

59 

57 

58.7 

1.25 

49 

56 

54 

53.0 

2.90 

66 

68 

69 

67.7 

1.25 

63 

60 

62 

61.7 

1.25 

76 

78 

75 

76.3 

1.25 

65 

66 

67 

66.0 

0.82 

79 

76 

77 

77.3 

1.25 

70 

69 

74 

71.0 

2.16 

T3 

 

_ 

56 

54 

57 

37 

34 

36 

61 

62 

64 

55 

53 

50 

61 

66 

64 

64 

65 

63 

76 

75 

72 

71 

74 

72 

71 

73 

70 

73 

68 

70 
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x 

S.D 

55.7 

1.25 

35.7 

1.25 

62.3 

1.25 

52.7 

2.06 

63.7 

2.06 

64.0 

0.82 

74.3 

1.70 

72.3 

1.25 

71.3 

1.25 

70.3 

1.81 

T4 

 

_ 

x 

S.D 

66 

68 

65 

66.3 

1.25 

58 

57 

55 

56.7 

1.25 

66 

69 

70 

68.3 

1.70 

67 

66 

69 

67.3 

1.25 

77 

75 

74 

75.3 

1.25 

70 

72 

69 

70.3 

1.25 

80 

82 

80 

80.7 

0.94 

76 

78 

79 

77.7 

1.25 

86 

79 

82 

82.3 

2.87 

79 

80 

77 

78.7 

1.41 

SD = Standard Deviation (σ), ht = height, *Dry Season Croppings.  For What To - T4 denote see section 2.2, the 

three values per treatment are the replicates 

 

Table 2: Stem count and collar girth (cm) of Irish potato from five cropping seasons 63 DAP  

Treatments  Cropping Seasons (CS) 

 1 2* 3 4* 5 

 Stem 

count  

Collar 

Girth  

Stem 

count  

Collar 

Girth  

Stem 

count  

Collar 

Girth  

Stem 

count  

Collar 

Girth  

Stem 

count  

Collar 

Girth  

T0  

 

_ 

x  

S.D 

3 

2 

3 

2.66 

0.48 

2.22 

2.25 

2.23 

2.230 

0.01 

2 

2 

3 

2.3 

0.47 

2.39 

2.40 

2.37 

2.390 

0.01 

3 

3 

3 

3.0 

0.00 

2.45 

2.40 

2.47 

2.440 

0.03 

3 

3 

3 

3.0 

0.00 

2.48 

2.40 

2.49 

2.950 

0.50 

3 

2 

3 

2.66 

0.48 

2.49 

2.44 

2.46 

2.460 

0.02 

T1 

 

_ 

x 

S.D 

3 

3 

3 

3.0 

0.00 

2.87 

2.80 

2.70 

2.790 

0.07 

3 

3 

2 

2.7 

0.47 

2.98 

3.00 

2.97 

2.980 

0.01 

3 

3 

3 

3.0 

0.00 

3.25 

3.31 

3.27 

3.280 

0.03 

3 

3 

3 

3.0 

0.00 

3.50 

3.49 

3.51 

3.500 

0.01 

3 

3 

2 

2.66 

0.48 

3.52 

3.50 

3.54 

3.52 

0.12 

T2 

 

_ 

x 

S.D 

3 

2 

2 

2.33 

0.48 

3.10 

3.12 

3.00 

3.070 

0.05 

3 

3 

3 

3.00 

0.00 

3.36 

3.38 

3.40 

3.380 

0.02 

3 

3 

3 

3.0 

0.00 

3.60 

3.59 

3.61 

3.600 

0.01 

2 

2 

2 

2.0 

0.00 

4.30 

4.35 

4.37 

4.330 

0.03 

2 

3 

2 

2.33 

0.47 

4.44 

4.38 

4.39 

4.40 

0.03 

T3 

 

_ 

x 

S.D 

2 

3 

2 

2.33 

0.48 

3.35 

3.39 

3.40 

3.380 

0.02 

2 

2 

3 

2.3 

0.47 

3.46 

3.48 

3.50 

3.480 

0.02 

3 

3 

2 

2.66 

0.57 

3.50 

3.52 

3.54 

3.520 

0.02 

2 

3 

2 

2.3 

0.47 

4.00 

4.10 

4.21 

4.100 

0.09 

2 

3 

3 

2.66 

0.48 

4.10 

4.13 

4.22 

4.150 

0.05 

T4 

 

_ 

x 

S.D 

2 

2 

2 

2.00 

0.00 

4.44 

4.47 

4.49 

4.470 

0.02 

3 

3 

3 

3.0 

0.00 

4.70 

4.81 

4.69 

4.730 

0.05 

3 

2 

3 

2.66 

0.57 

4.87 

4.79 

4.88 

4.850 

0.04 

2 

3 

2 

2.3 

0.47 

5.25 

5.30 

5.33 

5.290 

0.03 

2 

3 

2 

2.33 

0.47 

5.29 

5.30 

5.40 

5.330 

0.08 

               SD = Standard Deviation (σ), * Dry Season Cropping. DAP=Day After Planting 

 

 

and 161.7 respectively). The maximum tuber count   recorded in T4 at CS1 was (160.7), CS2 (160.7) and CS5 

(161.7) while T2 had the maximum mean value in CS3 and CS4 (144 and 142 respectively) during the study (Table 

3). The potato tuber sizes varied from 30mm to 50mm in diameter. 

 

Table 3: Tuber count (TC) and tuber yield (TY) in ton ha
-1

 of Irish potato from five cropping 

seasons  

Treatments  Cropping Seasons (75 DAP) 

             1              2*             3             4*              5 

 TC                      TY TC                      TY TC                      TY TC                      TY TC                      TY 

T0  

 

116 

112 

5.00 

4.90 

113 

117 

5.13 

5.24 

98 

90 

5.20 

5.30 

90 

96 

5.20 

5.10 

101 

  92 

5.30 

5.26 
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_ 

x  

S.D 

109 

111.33 

3.05 

5.20 

5.03 

0.13 

99 

109.67 

7.72 

5.21 

5.19 

0.04 

89 

89.67 

28.1 

5.33 

5.28 

4.49 

101 

95.67 

4.51 

5.28 

5.22 

0.08 

  98 

  97.00 

3.74 

5.28 

5.28 

0.02 

T1  

 

_ 

x 

S.D 

115 

110 

102 

109.00 

5.35 

5.13 

5.01 

5.10 

5.08 

0.05 

114 

103 

116 

111.0 

5.72 

5.47 

5.44 

5.39 

5.43 

0.60 

91 

101 

92 

94.67 

0.05 

5.30 

5.40 

5.42 

5.37 

3.30 

93 

90 

98 

93.67 

5.72 

5.70 

5.74 

5.78 

5.74 

0.03 

99 

88 

86 

91.00 

5.72 

5.83 

5.80 

5.91 

5.85 

1.72 

T2 

 

_ 

 x 

S.D 

135 

149 

133 

139.00 

7.12 

8.33 

8.40 

8.36 

8.36 

0.03 

150 

152 

159 

153.67 

3.86 

9.75 

9.72 

9.69 

9.72 

0.02 

155 

145 

154 

151.33 

0.03 

9.16 

9.10 

9.14 

9.13 

1.85 

146 

140 

142 

142.67 

2.49 

9.78 

9.72 

9.70 

9.73 

0.03 

160 

163 

159 

160.67 

33.3 

9.67 

9.65 

9.58 

9.63 

0.04 

T3 

 

_ 

x 

S.D 

119 

108 

112 

113.00 

4.55 

8.13 

8.00 

7.81 

7.98 

0.13 

130 

125 

128 

127.67 

2.05 

9.00 

8.70 

8.80 

8.83 

0.13 

124 

110 

120 

118.0 

5.85 

8.67 

8.56 

8.61 

8.61 

0.05 

110 

98 

102 

103.33 

4.99 

8.95 

8.86 

8.90 

8.90 

0.04 

146 

140 

142 

142.67 

2.51 

9.08 

9.01 

8.96 

9.02 

2.96 

T4 

 

_ 

x 

S.D 

165 

161 

156 

160.07 

3.73 

9.37 

9.40 

9.32 

9.36 

0.03 

164 

160 

158 

160.67 

2.50 

10.42 

10.44 

10.38 

10.41 

0.03 

93 

90 

95 

92.67 

2.05 

9.80 

9.77 

9.82 

9.80 

0.08 

86 

84 

91 

87.0 

2.94 

9.93 

9.01 

9.88 

9.61 

0.42 

165 

161 

159 

161.67 

2.51 

12.00 

11,88 

12.01 

11.96 

0.06 

                        -- 

               X  = Mean (average), SD = Standard Deviation (σ), * Dry Season Cropping.   

 

 

In all the five cropping seasons, treatments and seasons had significant effects on tuber yield at 1%. In the CS1, T4 

had the maximum tuber yield of 9.36 ton ha-
1
. The trend was not different in the CS2, CS3, CS4 and CS5 where T4 

emerged as the treatment with highest tuber yield with mean values of 10.41, 9.80, 9.73 and 11.96 ton/ha-1 

respectively. The reasons for the differences observed above could be probably due to the different rates of green 

manure application and presence or absence of trees of A. lebbeck which must have brought about differential 

nutrient status among the treatments.  

 

 

 

3.3 Inter-relationships of Growth Parameters and Crop Yield 

The influence of the growth parameters on the yield of Irish potato investigated in this study demonstrates 

reasonable degree of interdependence or interrelationships among the growth parameters and crop yield.The results 

from the simple bivariate and the multiple correlation analyses which were employed in the statistical verification of 

the interrelationships indicated that there were variations among the growth parameters. This assertion is quite 

evident in the correlation between plant height and leaf count being positive and strong (r = 0.955) in the rainfed 

cropping season ( Table 4).This agrees with a similar observation earlier made by Fomba (1998) on okro. This 

connotes that the leaf count increases with increasing plant height. 

 

The same reason could also be advanced in respect of the high positive correlation between collar girth and plant 

height, collar girth and leaf count in both rainfed and irrigated cropping seasons (Tables 4, 5 and 6). However, the 

negative correlation observed between collar girth and stem count proves that the more the number of stems per 

stand the less the average collar girth and vice versa 

 

 

 

Table 4: Correlation matrix for the growth and yield parameters of  

              Irish potato (rainfed)  

 Y X1 X2 X3 X4 
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Y  1.000     

X1 0.881* 1.000    

X2 0.905* 0.955* 1.00   

X3 -0.891* -0.898* -0.803* 1.000  

X4 0.954* 0.970** 0.956** -0.941** 1.000 

** Significant at 1%, * Significant at 5%  

Variable Description:Y = Tuber Yield  in t/ha (dependent variable),  X1 – X4  

=Independent variables.X1 = Plant Height X2 =Leaf Count X3 = Stem Count X4 = Collar Girth   

 

 

Table 5:   Correlation matrix for the growth and yield parameters  

                   Irish potato (irrigated)  

 Y X1 X2 X3 X4 

Y  1.000     

X1 0.911* 1.000    

X2 0.956** 0.981** 1.000   

X3 -0.573
∙
 -0.300

∙
 -0.471

∙
 1.000  

X4 0.897* 0.984** 0.965** -0.246
∙
 1.000 

* Significant at 5 % , ** Significant at 1 %  
∙
Not Significant  

Y = Dependent variable, X1 – X4 = independent variables 

 

Variable Description: 
Y = Tuber Yield (t/ha) , X1 – X4 = Independent variables.X1 =Plant Height X2 =Leaf Count X3 = Stem Count X4 = 

Collar Girth   

Table 6:    Correlation matrix of the growth and yield parameters of  

                    Irish potato(combined cropping seasons)  

 Y X1 X2 X3 X4 

Y  1.000     

X1 0.720
∙
 1.000    

X2 0.938** 0.866* 1.000   

X3 0.052
∙
 0.053

∙
 0.193

∙
 1.000  

X4 0.785
∙
 0.977** 0.873* -0.126

∙
 1.000 

* Significant at 5 %, ** Significant at 1 %, 
∙
Not Significant  

Y = Dependent variable, X1 – X4 = independent variables  

 

 

Table 7:  Bivariate correlation/regression: growth parameters   

      versus Irish potato yield (rainfed) 

 

Variables  Correlation  

Coefficient                                          

‘r’ 

Intercept  ‘a’     R2    p  

Value  

Y vs X1 0.881* 0.310 0.777 0.048 

X2 0.905* 0.173 0.820 0.034 

X3 -0.891* -5.982 0.794 0.043 

X4 0.954** 2.308 0.910 0.012 

** Significant at 1%, *Significant at 5%   

Variable Description:Y = Crop Yield (t/ha) , X1 – X4 =  

Independent variables.  X1 = Plant Height, X2 =Leaf Count, X3 = Stem Count, X4 = Collar Girth   

a  =  Incercept [the part the of the dependent variable (yield) that does not change or vary with change in the 

independent variable (plant height, leaf count, collar girth and stem count] 

R
2
 =  Coefficient of determination = proportion of variation in the dependent variable which is explained by the 

independent variable. 

Table 8: Bivariate correlation / regression: growth parameters  
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                versus Irish potato yield (irrigated) 

 

Variables  Correlation  

Coefficient  ‘r’ 

Intercept 

‘a’  

R
2
 p  

value  

 

Y vs 

 

X1 

 

0.911* 

 

0.304 

 

0.830 

 

0.031 

 X2 0.958** 0.150 0.913 0.011 

 X3 -0.573
∙
 -6.314 0.328 0.313 

 X4 0.897* 2.313 0.804 0.039 

** Significant at 1% , * Significant at 5%, 
∙ 
Not Significant  

 

 

Table 9: Bivariate correlation/regression: combined effects of   

   growth  parameters  of  Irish  potato   versus  yield  

   (combined cropping seasons)  

Variables  Correlation  

Coefficient ‘r’ 

Intercept 

‘a’  

R
2
 p  

value  

Y vs X1 0.720
∙
 0.036 0.519 0.170 

 X2 0.938** 0.036 0.881 0.018 

 X3 0.052
∙
 0.148 0.003 0.933 

 X4 0.785
∙
 1.040 0.616 0.116 

** Significant at 1%, 
∙ 
Not Significant  

 

Table 10: Multiple regression and correlation analyses: growth parameters 

    versus yield of Irish potato (rainfed)  

Variables  ‘a’ Std  

Error  

Multiple  

R  

R Square  F-Value  P Value  

X1 0.310 0.096 0.881 0.777 10.450 0.048* 

X2 0.173 0.047 0.905 0.820 13.653 0.034* 

X3 -5.982 1.761 -0.891 0.794 11.540 0.0426* 

X4 2.308 0.419 0.954 0.910 30.424 0.012** 

* Significant at 5%, ** Significant at 1%  

 

 

Table 11: Multiple regression and correlation analyses: growth  

     parameters versus yield of Irish  potato (irrigated)  

Variables  ‘a’ Std  

Error  

Multiple  

R  

R Square  F-value  P.value  

X1 0.304 0.080 0.911 0.830 14.645 0.031* 

X2 0.150 0.027 0.956 0.913 31.631 0.011** 

X3 -6.314 5.214 0.573 0.328 1.467 0.313
∙
 

X4 2.313 0.659 0.897 0.804 12.335 0.039* 

* Significant at 5%, ** Significant at 1%, 
∙
Not significant   

 

 

Table 12: Multiple regression and correlation analyses: combined seasonal  

      effects versus yield of Irish potato (combined cropping seasons) 

Variables    ‘a’ Std  

Error  

Multiple  

R  

R Square  F-value  P.value  

 

X1 

 

0.036 

 

0.020 

 

0.720 

 

0.519 

 

3.231 

 

0.170
∙
 

X2 0.036 0.008 0.720 0.881 22.120 0.02* 
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X3 0.148 1.623 0.052 0.003 0.008 0.933
∙
 

X4 1.039 0.474 0.765 0.616 4,809 0.116
∙
 

* Significant at 5%, 
∙ 
Not significant   

Variable Description: 

 

Y =   Tuber Yield (dependent variable), X1 – X4 = Independent variables.X1 = Plant Height X2 =Leaf 

Count X3 = Stem Count X4 = Collar Girth  a  = Incercept [the part the of the dependent variable (yield) that 

does not change or vary with change in the independent variable (plant height,leaf count,collar girth and 

stem count] 

R
2
 =  Coefficient of determination = proportion of variation in the dependent variable which is explained by the 

independent variable. 

 

The high level of bivariate correlation between potato collar girth and   yield (r = 0.954) at 1% level of significance 

connotes that the potato plants with high values of collar girth produced larger tubers/higher yield.  This was exactly 

what was discovered during harvest in all the five cropping seasons. Those stands with 3-5 stems (i. e. at a point) 

had lower tuber weight/yield due to smaller sizes of the tubers per stem as opposed to stands with 1-2 stem(s) which 

had big sizes of potato tubers which resulted in higher tuber weight/yield. Amadi e.t al. (2005) made a similar 

observation regarding the negative and significant correlation between number of tubers per plant and average tuber 

weight and positive relationship between stem count (number of stems per plant) and tuber count. This means that 

each of the stems per plant produces tubers, (Irish potato being a stem tuber) thus making the tuber count higher but 

due to the fact that  the sizes of those tubers are small, tuber weight/yield is correspondingly low especially where 

soil nutrient status is low. 

 

Similarly, plant height and leaf count are positively and significantly correlated in the rainfed and irrigated cropping 

seasons (Tables 7- 9). This means that potato plants with higher values of plant height had more leaves which 

brought about increased surface area for photosynthesis which leads to increased accumulation of photosynthates. 

These enhanced tuber formation as a result of assimilation (after nutrient absorption) which eventually culminated in 

high tuber yield though an optimal number of leaves or leaf area index is needed to optimize tuber yield (Fomba, 

1998; Lopez et al.,1987; Amadi et. al., 2005).The significant effects recorded on multiple correlation and regression 

analyses in respect of the growth parameters versus yield in both rainy and dry season croppings indicated a high 

influence of the independent variables on the dependent variable (crop yield).  Apart from stem count which had a 

negative correlation and regression coefficient with yield, all the remaining growth parameters positively correlated 

with yield (10 - 12). 

 

These phenomena  demonstrate that the more the stem count per plant or stand the lesser the tuber size/weight 

though subject to soil fertility status and other factors such as disease attack and level of competition by weeds. 

Since potato is a stem tuber crop, more stems bring about more tuber count which has negative correlation with 

tuber weight due to small sizes of the tubers. Amadi et al. (2005) observed a negative correlation between tuber 

count and tuber yield and even if the soil fertility status is high the tuber can only increase to a maximum value 

(limit) with increasing stem density (Allen and Wurr, 1992). Most of the stands of this bertita variety under study in 

T0 and T1 which had lower nutrient status owing non - incorporation of Albizia lebbeck  green manure had lower 

tuber weight /yield irrespective of their tuber count due to the small nature of  their tubers. In the rainfed cropping, 

collar girth had the highest correlation coefficient (r) and the intercept ‘a’ probably due to the fact that it had the 

highest R
2
 value (0.910) at 1% (Table 10). Besides this, collar girth of potato stems in T4, T2 and T3 with green 

manure of the rattle tree which brought about high nutrient status had higher values of collar girth and tuber 

weight/yield, as opposed to smaller stem sizes in T0 and T1 with corresponding smaller tuber sizes and low tuber 

weight / yield.  This means that collar girth accounts for 91.0% of variation in tuber yield in the rainfed planting 

season. 

 

Unlike the rainfed cropping season, leaf count recorded the highest value of coefficient of determination (R
2
), 

correlation coefficient (r) and level of significance in the irrigated cropping which are 0.913, 0.956 and 0.011 

respectively (Table 11).This is probably due to effect of leaf count on tuberization (tuber formation) and subsequent 

tuber weight / yield. Large leaf area index is a function of leaf count which paves way for increased photosynthetic 

activities and subsequent build-up / anabolism / assimilation / accumulation of photosynthates for tuber formation. It 

accounted for 91.3% of the variation in potato yield at 1% level. Similarly, leaf count also recorded the highest value 
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of coefficient of determination and level of significance in the combined cropping seasons which are 0.881 and 

0.018 respectively (Table 12). This trend as earlier opined could be due to the vital roles of leaves in crop growth, 

development and yield (Fomba, 1998; Amadi et al., 2005) with regard to photosynthesis, assimilation of 

photosynthates and subsequent tuber formation and yield.  

 

4.0 Conclusion  
The apparent growth parameters of the Irish potato (plant height number of leaves and collar girth) with the 

exception of the number of stems were highly influenced by Albizia lebbeck (its tree rows and green manure) and 

concomitantly its (potato) yield.  The multiple correlation and regression analyses of the growth parameters 

(independent variables) versus yield (the independent variable) revealed that collar girth had the highest positive and 

significant correlation (P < 0.01) with yield and  highest coefficient of determination (R
2
=0.910) in the rainfed 

cropping seasons. Leaf count had the highest positive and significant correlation (at 1 %) and highest value of R
2
 

(0.913) in the irrigated cropping seasons. This was followed by collar girth (R
2
 = 0.616) and plant height (R

2
 = 519) 

while the least was stem count (R
2
 = 0.003) and not at significant level. Very importantly, leaf count and collar girth 

were the two determinants of yield (of this bertita variety of Irish potato) from this study. They accounted for 61.6 – 

91.3% of the variation in yield (R
2
 = 0.616 – 0.913). 

 

5.0 Recommendation 
Potato farmers should emphasize on the improvement of the plant height, number of leaves and collar girth rather 

than increasing the number of stem per stand (that is planting 2 – 4 tubers at a point) which brings about smaller 

sizes of tuber and subsequently lower tuber weight/ yield. 
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