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ABSTRACT

Forty-eight potato genotypes from various sources were evaluated at two warm locations and a cool
mid-altitude location as part of a study on the adaptation of potato genotypes to heat stress. The experiment
aimed at clarifying the inter-relationship between yield and some agronomic characters through path
coefficient analysis with a view to identifying suitable plant characters as selection index for potato breeding.
Significant positive correlation coefficients were established between tuber yield and each of the following
attributes namely: plant emergence, stem number, number of leaves, tuber number and average tuber weight;
significant.negative correlation coefficients was established between tuber yield and the number of wilted
stands, days to tuber initiation, and maturity. Through partial correlation method it becomes clear that tuber
number (partial r = 0.86) and average tuber weight (partial r = 0.70) were the major individual contributors to
yield. This was corroborated by the path-coefficient analysis which showed tuber number and average tuber
weights as the major factors exerting both direct and indirect influences on yield. It was concluded that both
tuber number per plant and average tuber weight per plant could be used as selection indices for high yields in
potato grown in climates with optimal and supra-optimal temperatures.
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INTRODUCTION :

- Potato cultivars are generally best adapted to cool temperate zones (Hawkes, 1978) and grow best at
temperature range of about 15-20°C (Borah and Milthorpe, 1962). Potato production has rapidly expanded to
tropical and subtropical areas of the world, becoming one of the most valuable staple foods due to its high
nutritional value (Van der Zaag and Horton, 1983). In tropical lowlands potatoes are exposed to day and night
temperatures far above the optimum leading to a significant loss of tuber yield and quality in most cultivars
(Levy, 1983). The adverse effect of high temperature on tuber yield and quality of potato is a major obstacle for
potato production in hot regions. Hence local breeding of heat tolerant cultivar has been suggested to improve
potato crops in hot environment (Levy, 1984). '

Analysis of genetic variability and inter-relationship among important agronomic characters in the
available germplasm is vital to the breeding of heat tolerant cultivars. Evaluating genotypes simultaneously at
locations with optimal and supra-optimal temperatures not only enables the detection of genotype x
environment interactions but also better understanding of the nature of association between tuber yield and
other trait of agronomic importance. This present paper is part of a study on the adaptation of potato genotypes -
to heat stress and it aims at clarifying the inter-relationship between yield and some agronomic traits in the
potato germplasm exposed to optimal and supra-optimal temperatures using the combined data from different
locations.

MATERIALS AND METHODS ) 7
The experiment was carried out in 1999 at three locations in Nigeria namely Saminaka - a warm
location (Lat. 10° 27'N and Long 4°E in Kaduna State); Toro - a warm location (Lat. 10°3'N, and Long 9°F in
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Bauchi State) and Kuru - a cool mid attitude location ((Lat. 09°44N, Long. 08 °47E and Alt.1350m on the Jos
Plateau). Rainfall and temperature data of Saminaka, Toro and Kuru durmg the period of the experiment are
shown if Figs l1a 1b and 1c respectively. Forty-eight genotypes from various sources were evaluated. These
genotypes were laid out in a randomized complete block design with 3 replications in each of the localities. Net
plot size was (3x1)m’ and gross plot size was (3x3)m”. The seed tubers were planted at the rate of one tuber per
stand and an intra-row and inter-row spacing of 30cm and 1m respectively giving a plant density of 33,333
plants per hectare. Weeding was carried out manually at 4 and 8 weeks after planting (WAP). Fertilizer was
applied at the rate of 100kg N, 100kg P,05 and 40kg K.,0 per hectare by side banding two weeks after planting.
No fungicide was applied. The plants were harvested when the leaves began to senesce. Data collected includes
plant emergence at 4 weeks after planting (WAP), number of stems per plant, plant height (cm), number of
leaves per plant, days to tuber initiation, days to maturity, severity of early blight, number of wilted stands,
number of tubers per plant , average tuber weight/plant, and tuber yield per plant.

Statistical analyses were performed on plot means for all attributes. Location specnﬂc and combined analysis of
variance (ANOVA) was carried out using Michigan state University statistical software version C. (MSTAT C).
Pearson's simple correlation, partial correlation, multiple correlation and regression analyses were carried out
using the STATVIEW for windows software. Path-coefficient analysis was carried out according to the method
outlined by Dewey and Lu, (1959).

Fig 1a: Temperature and rainfall data of saminaka
in 1999
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Fig 1¢: Temperature and rainfall data of Kuru in
1999
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RESULTS AND DISCUSSION

The potato genotypes differed significantly in all the attributes assessed at all Iocatlons and also on the basis of
the combined data (Tables1-4). The simple correlation coefficients obtained for the relationship between

different attributes based on the combined data are shown in Table 5. All the attributes except early blight had .
significant associations with tuber yield per plant. There were significant positive correlation between tuber

yield and each of the following attributes namely plant emergence, stem number, number of leaves, tuber

number and average tuber weight. Conversely, significant negative correlation coefficients were established

between tuber yield and the number of wilted stands, days to tuber initiation, and maturity respectively. Lopez

et al (1987) reported a significant positive correlation between plant height and tuber yield; and between tuber

number and tuber yield. However data from Birhman and Kang, (1993) showed no significant correlation

between number of tubers and tuber yield under both long and short day conditions. The association between

tuber number and average tuber weight was not significant (r =0.023). Various authors have reported either a

negative or absence of relationship between tuber number and average tuber weight (Birhman and Verma,

1986; Amadi, 2005).

The real effects on yield as judged from the simple regression coefficients were significant for all
attributes in some locations except for early blight (Table 6). The coefficients of determination (Table 7) show
that the highest contributors to yield at most of the locations were tuber number and average tuber weight. At
Kuru and Toro, the contribution of number of stems/plant and plant height were relatively high. However, after
fixing the effects of the other attributes by the method of partial correlation coefficients using the combined data
(Table 8) it become clear that tuber number (partial r=0.86) and average tuber weight (partial r =0.70) were the
major individual contributors to yield. This is corroborated by the path-coefficient analysis (Table 9) which
shows that tuber number and average tuber weights not only exerted the highest direct influence on yield but
were alsothe major indirect means through which the other attributes influenced yield. Potato tuber yield is a
function of the tuber number and average tuber weight (Birhman and Kang, 1993). Sidhu and Pandita (1979)
considered tuber number to be more important than average tuber weight in determining tuber yield, where as
Birhman and Verma (1986) considered the contrary to be true. Lynch and Kozub (1991) observed that while
tuber number was more important for determining tuber yield in some progenies and environmerts, it was
average tuber weight that was more important for tuber yield determination in other genotypes and
environments. Results obtained from this experiment indicate that tuber number was more important in
determining tuber yield. Multiple regresssion coefficient and coefficient of determination based on the
combined data were significant (Table 10). The high coefficient of determination (R’ = 0,938, P<0.05) indicates
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Table1: Means for various attributes of some the potato genotypes studied at K*lru in 1999
\

Genotype % plant No. ~ Plant No. of Daysto . Daysto *Early No. | No: Average Tuber
emergenc stem/  height leaves/ tuber ‘maturity . blight wilted  of Tuber yield
e plant (cm) plant  Initiation severity stands | tuber  weight/ /plant
(4WAP) " s/pt. pt. (2)
|
Desiree 93.3 223 4060 9793  33.00 © 86.33 3.00 100 ' 690 8825 613.33
RC7716-3 100 2.87 48.10 6220 2833 75.33 367 033 953 6275 59333
392280.1 80.0 270 39.03 6253 3100 81.33 3.00 033 | 833 7080 586.67
377865.35 86.7 2.33 4233 6647  32.00 83.00 267 - 067 | 677 7616 513.33
392281.040 | 76.7 243 4467 6293  34.00 84.00 3.00 1.33 ‘ 9.17 5738 506.67
ML98.14 90.0 2.20 50.10 66.60 29.00 79.00 3.00 000 500 9657 480.00
Famosa 80.0 2.60 4463 6203  30.00 84.33 3.00 0.67 i 7.10  64.99 473.33
RC7716-3 83.3 1.93 3887 5933  33.00 81.00 3.00 1.00 733 6583 466.67
392228.045 | 80.0 217 2757 5340 2767 71.67 3.33 300 903 5226 460.00
WC732-1 70.0 2.07 3797 8107 3400 = 8200 4.67 333 463 10495  456.67
VC785-2 96.7 1.73 4673 - 6683  29.00 74.00 267 000 {520 8868 45333
Baraka 833 2.67 4200 3560 32.00 84.33 4.00 1.00 ' 823 53.60 433.33
392282.010 | 83.3 2,00 4083 5433 3400 - 83.00 3.00 1.67 1963 4499 430.00
RC7716-17 | 90.0 1.90 3693 3547  30.00 73.67 467 1.00 \ 6.80 6208 - 42333
- BR63-18 93.3 1.97 2993 2997  30.00 78.00 4.00 133 1650 6575 42333
391538.3 80.0 1.90 3873 53.03 3267 80.00 3.67 0.67 9.10 4539 416.67
Bertita 96.7 1.77 3570 31.03 28.00 73.00 433 133 ° 1427 10025 41000
3922784 86.7 257 3543 4887 33.00 83.67 433 100 1783 5270 406.67
CV% -~ 14.87 © 2648 1070 2934 459 . 2.92 13.96 7866 !24.06 2738 247
SED '1.02 0.40 314 277 0.22 0.55 0.40 172 117 1515 76.13

*Early blight severity was recorded at 10 weeks after planting based on a scale developed by Martin and
Thurston, (1987). The scale ranges from 1 to 9 with a mid point of 4 were 1 = no blight spots seen on the
foliage; 4 = 25 50% of the foliage infected by blight; 9 = foliage completely covered/killed by blight

that 93.8% of the variation in tuber yield can be attributed to the 10 plant characters Assessed Results obtained
from this experiment suggests -that tuber number and average tuber weight are the important determinants of
tuber yield and could be relied upon as indices for the selection of high yielding potaqo genotypes for growth in
both cool and warm environments.
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Table 2: Means for various attributes of some of the potato genotypes studied in Toro in 1999

Genotype Plant Stem Plant Number Daysto Daysto *Early Number Tuber  Average Tuber
emergence number height of tuber maturity blight wilted  number tuber weight
/m’ plant (cm) leaves initiation plants /plant  weight( /plant
(4WAP) - /plant /m? g) ®)
VC785-2 24 2.00 57.07 6650 ° 47.00 . 8133 4.00 0.6 5.40 52.14 281.56
Desiree 3.0 1.90 63.47 111.80 50.00 92.33 3.00 14 613 4549 278.87
37786535 2.7 217 50.40 76.10 44.67 87.33 4.00 09 593 46.99 278.67
392281.040 | 3.1 223 48.53 59.63 42.00 90.00 4.00 1.1 6.13 4535 278.00
WC732-1 29 1.63 45.03 89.13 47.67 88.67 4.00 1.3 5.07 5321 269.717
RC7716-3 | 2.6 217 5997 69.53 47.00 8200 3.00 0.7 537 49.55 266.10
Bertita 3.0 1.83 5873 36.33 4200 80.00 4.00 14 4.80 54.61 262.23
Famosa 26 2.20 50.03 68.60 4933 89.33 3.00 1.3 3.57 N 256.00
B9449-17 29 1.83 3540 4020 50.00 85.67 4.00 1.0 520 48.79 253.77
Accent 23 1.50 4290 43.00 4333 91.00 3.67 0.8 5.73 43.61 249.87
Redone 29 2.33 5893 41.80 49.33 87.00 500 04 6.30 34.62 232.67
387300.8 3.1 170 4893 154.27 4633 86.67 300 09 4383 4725 228.20
Kondor 22 . 223 4720 36.93 52.00 92.33 3.00 09 5.03 4486 223.77
392011.041 |23 2.13 46.83 35.90 54.00 89.00 -4.00 08 5.00 4441 221.67
RC7716-3 |23 2.20 57.10 68.13 4800 - 81.00 4.00 0.8 5.57 39.58 220.83
3922784 27 2,10 47.17 5690 45.33 88.67 500 09 6.00 36.76 220.53
Alpha 28 1.57 47.87 5120 56.00 94.33 3.00 L1 430 5117 21833
392010.12 | 3.1 1.67 4433 60.40 48.00 89.33 4.00 1.2 593 36.53 - 216.67
CV% 5.6 19.41 12.07 2788 5.00 245 220 82 21.04 16.64 2325
SED 1.08 0.16 263 284 035 0.28 0.07 0.18 0.47 5.88 25.56

*Early blight severity was recorded at 10 weeks after planting based on a scale developed by Martin and
Thurston, (1987). The scale ranges from 1 to 9 with a mid point of 4 were 1 = no blight spots seen on the
foliage; 4 = 25 50% of the foliage infected by blight; 9 = foliage completely covered/killed by blight

Table 3: Mean for various attributes of some potato genotypes studied at ‘Saminaka the year 1999

Genotype % Plant Number Plant Number Daysto Daysto  *Early Number Number Average Tuber
emergence  of height of tuber maturity  blight of Tuber tuber Yield
(4WAP) stems/ (cm) leaves initiation severity  wilted /plant weight  /plant
plant /plant stands/m’> plant ®
RC7716-3 70 2.10 60.8 683 51.0 84.7 30 1.22 35 727 225.6023
Desiree 90 3.00 62.4 110.5 54.0 94.0 3.0 1.56 53 433 219.0022
392277.41 90 207 50.2 51.5 45.0 85.0 4.0 0.89 7.1 33.1 210.0021
Accent 73 2.60 408 448 450 90.0 40 1.33 6.0 343 198.302
377865.35 73 1.73 478 71.1 52.0 89.0 3.0 1.00 5.1 425 195.002
392281.040 | 77 2.07 449 57.1 46.0 92 40 1.00 52 422 191.1019
Kondor 73 1.60 46.3 381 54.0 ,940 30 1.22 48 43.0 189.3019
RC7716-F7 | 90 2.03 46.0 41.3 48.0 81.0 5.0 0.89 35 384 188.4019
Baraka 83 1.80 41.6 437 46.0 92.0 30 0.89 6.0 324 188.4019
392246.017 | 67 1.43 36.1 446 440 89.0 4.0 122 40 520 187.8019
392280.1 80 2.00 423 56.8 470 86.3 3.0 0.89 30 66.7 185.7019
Bertita 77 1.87 56.6 393 . 46.0 80.0 4.0 1.33 43 46.5 177.3018
WC732-1 73 2.63 423 87.6 50.0 90.0 4.0 1.67 40 39.8 169.5017
392228.045 | 57 1.93 34.1 49.6 44.0 827 5.0 1.44 46 40.5 164.4016
392286.14 80 143 46.1 62.1 49.0 97.0 40 1.00 48 + 340 163.2016
B9449-17 83 1.70 36.5 46.0 54.0 877 33 0.89 52 328 157.8016
392282.010 | 60 1.37 545 62.9 50.0 93.0 30 11 3.7 447 157.2016
BR63-18 80 240 459 331 450 86.0 4.0 1.78 32 415 154.5015
387300.8 90 1.30 513 148.7 50.0 91.7 30 1.00 39 412 151.5015
CV% | 12,6 17.8 5.98 8.49 028 0.55 6.40 20.52 25.56 18.54 24.88
SED 7.881 0.268 2272 3753 0.117 0.405 0.187 0.187 0.794 6.197 29.46029

*Early blight severity was recorded at 10 weeks after planting based on a scale developed by Martin and
Niger Agric. J. 39 No. 1 (2008): 65 - 75 -69-
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Thurston, (1987). The scale ranges from 1 to 9 with amid point of 4 were 1 =no blight spots seen on the foliage;
4=2550% ofthe follage mfected by blight; 9 = foliage completely covered/killed by Pl ight

Table 4: Mean of various attributes of some the potato genotypes evaluated actoss 3 locations based on
combined data ; ﬂ

Genotype | %Plant Number Plant Number Daysto Daysto = *Early Number | Number Average Tuber

Emergence of height of Tuber maturity blight of - of Tuber yield

(4WAP) stems (cm) Leaves Initiation score  Wilted | Tubers Weight /plant

/plant. /plant. stands i /plant.  /plant  (g)
. . ‘w ®)

Desiree 91.1 238 5550  106.73 47.00 92.11 3.00 L111 6.23 60.62 398.11
RC7716-3 | 82.2 238 56.28 66.69 4344 80.67 322 0.667 6.12 65.10 378.32
37786535 | 80.0 224 46.83 7121 4533 86.89 .- 3.22 0704 |5.92 58.31 345.66
392281.040 | 82.2 224 -46.03 - 59.88 42.00 89.33 367 0852 1717 47.01 330.81
VC785-2 833 1.88 53.14 65.70 4367 = 7878 333 0519 472 6533 313.5¢
392280.1 800 2.00 4246 5948 - 4167 85.22 3.00 0630 1494 61.73 31167
WC732-1 76.7 2.1 41.76 8592 45.00 87.33 422 1.370  {4.58 66.72 302.40
Bertita 87.8 1.82 50.34  35.56 40.00 77.67 4.11 1.074 \ 444 71.87 299.81
Famosa 778 221 4892 6533 45.33 88.78 3.00 0.889 1479 60.81 298.11
392228.045 | 744 2.09 3331 5082 38.56 77.67 444 1.074 .7.07 40.94 28221
ML98.14 76.7 220 46.00 61.90 39.00 83.67 3.67 0.630 418 62.99 273.51
Kondor 73.3 1.80 41.50 34.64 48.00 93.00 3.33 1.037 517 52.80 267.73
BRé63-18 86.7 1.96 4062 3338 3967+  83.00 4.00 1222 487 51.79  261.47
RC7716-3 | 80.0 1.81 50.10 63.86 45.33 82.00 3.33 0704 |5.17 4739 260.64
Baraka 80.0 227 4146 40.57 41.33 89.44 333 0.593 \6 59 38.09 259.26
RC7716-17 | 87.8 2.00 4247 39.02 41.67 78.44 4.89 0.519 i4 .90 45.42 256.68
Redone 922 2.14 4314 4029 43.78 84.67 4.56 0.481 16.02 4223 254.40
CV% 15.0 192 78 72 0.7 0.6 8.9 336 \24 6 246 253
SED 5.61 0.171 1574 1810  0.]144 0.253 0.151 0392  10.532 5.869 28.79

*Early blight severity was recorded at 10 weeks after planting based on a scale developed by Martin and
Thurston, (1987). The scale ranges from 1 to 9 with amid point of 4 were 1=no blight spots seen on the foliage;
4=2550% of the foliage infected by blight; 9=foliage completely covered/killed by blight
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., TableS5: Slmple correlation matrix for the relatlonshlp between potato attributes based on combined
.-data from-three locations .
Number Plant Number Daysof Dayto = Early -Number Number ° Average Tuber
Attributes  of height of tuber maturity  blight of wilted of tuber yield/plant
Stems (cm) leaves initiation ' severity stands/m’ Tuber weight ;
- /plant. /plant /plant /plant

%Plant .012 -032  .130**  -238** - - 147** 032 -177** 138** .165* 223*+
emergence . .
(4WAP)
Number of 21 081 .000 -.034 .025 0.33 246**  -66 229%*
stems
- /plant :
Plant . .343**  519** 308**  -146** 209* - 148%* - 199**  _221**
height (cm) : .
Number of . 109* 143> -.226** 074 043 1091 124#*
leaves/plant
Days to . 676**  -.020 .547+* -444*%%  -563** -700**
tuber :
. initiation : )
Days to - 121*  378** -356*% . -401** -526**
maturity . R :
Early blight -.016 .030 -.118* -.093
severity o -
Number of . - 315%*  -313%% 457
wilted :
stands/m’ '
Number of 023 692%*
tubers
/plant
Average ’ .655**
tuber
weight
/plant

N =432, * = P<0.05, ** = P<0.01, *** = P<0.001

Table 6: Simple regression coefficients between tuber yield and 10 potato plant attributes at 3 locations
and based on combined data.

Attributes . . Saminaka Toro Kuru Combined
' data
Emergence (4 WAP) -0.21 ns 10.75**  7.19ns 21.385%**
Number of stems /plant 19.44** 0.05ns 108.20***  57.046***
Plant height (cm) 1.33#* 3.96 *¥**  6.50*** -3.191***
Number of leaves/plant 0.56 ** 1.10 #** 1 82*#* 0.784***
Days to tuber initiation -3.04** 0.44 ns -7.93* “0.624***
Days to maturity -1.77* -1.60ns  -6.15** -11.895%*+
Early blight severity -2.64ns -40lns -1292ns -16.926ns
Number of wilted stands/m® 3.34 ns 12.82* -7.15ns -44.339%**
Number of tubers/plant 20.94**  31.69%** 33.44*%*  48.269***
Average tuber wt./plant 1.60* 3.89***  1.630*%*  4.358%**

Dependent variable = Tuber yield, * =P<0.05, ** = P<0.01, ***=P<0.001,
ns = not significant
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. . |
Table 7: Coefficient of determination (R’) and standard error of the estimat'F forthe regression of
yield on ten attributes at different locations and based on combined data

i

: location - . ‘
Attributes Kuru i " Toro Saminaka ] Combined
B R’ Stderrorof R’ Stderrorof R* Std R®  Std error of
Estimate Estimate error of Estimate
. Estimate
Plant emergence(4WAP) 0.006 122.68 0.046 69.76 0.000 474‘221 050 128.144
Number of stems /plant 0.305 106.77 0.000 71.42 0.060 . 451’772 053 127.944
Plant height(cm) 0.148 113.59 0.208 63.58 0.042 46.209 .049 128.225
Number of leaves/plant 0.089 11745 0.114 67.21 '0.056 45,873 013 130.452
Days to tuber initiation 0.032 121.08 0001 . 71.40 0.081 45280 490 93.866
Days to maturity 0.063 119.17 0.012 70.99 0.027 46.}578 271 111.784
Early blight severity 0.007 = 12265 0.002 71.37 0.001 47:192 009 130.891
Number of wilted stands/m> 0.005 = 12275 0.032 70.28 0.005 47.[1 15 209 116.56
Number of tubers /plant 0.363 98.93 0.324 58.71 0.383 37.096 479 94.907
Average tuber wt./plant 0.083 117.86 0.451 52,94 0.125 44.161 428 99.400

Table 8: Partial correlation coefficient between tuber yield and ten potato a&ributes based on
combined data of 3 locations ‘

Attribute ' Partial correlation coefficient
Plant emergence 4WAP 0.079 ns

Number of stems /plant 0.071 ns

Plant height(cm) 0.060 ns

Number of leaves/plant 0.100 ns

Days to tuber initiation 0.048 ns

Days to maturity -0.013 ns

Early blight severity 0.141 ns

Number of wilted stands/m> 0.104 ns

Number of tubers/plant 0.863 *** ‘
Average tuber weight/plant 0.786***

*#* = P<0.001, ‘
ns = not significant
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Studies on yield attributes of potato

juerd

/MSom Jaqny,
€69°0 b | T8S10°0- 8¥010°0 | 1TH000 0v000°0 | 9€910°0 | . LETOOO | #0000 929000~ £1200°0 190 aeraAy
‘Juerd/saqny
JOo
690 | 3¢S100- I S0010°0 ) L60000- 9£00°0 | €8C100 ¥1100°0 | LT000'0 £EET0'0 6L1000 | 6590 JquinN
. Auy/spuess
panim
LSY'O~ | LTIOTO- | €690T°0 I [ 850000 | 8€000°0- | 98S10°0- | 061000 | 090000 20000~ 0€T00°0- | T€00- Jo JaquinN
Aisasg
. wang
€60°0- | 00SLOO- ) 6LL100 1S000°0 1 T1000°0 | “8S000°0 | 88500°0- | 620000 [43 0101] 0000 | 9€0°0- % Ajreg
. LW
9750~ | 89LSTO- | O6LETO-| 01TI0°0-| 9¢v00°0 1| 096100~ TLEDOO | £9000°0- LEV00'0- 161000~ | 100°0- 0} sAeq
’ uonentut
Jaqn],
00L°0- | TSI9€0- | ¥6162°0- | 8TLIOO-| TLOOOO | 890000~ 1 £€8200°0 | ¥0100°0- ¥10000 60€00°0- [ 620°0- o1 ske]
yrejd/soaed|
, Jo
veroe £4860'0 | 00620°0 | ¥ETON0- | 18000 | $1000°0- | 91£00°0- 1 | 690000~ $£900°0 0L1000 | 9T00 |~ ._chzﬂ
wo
8oy
120~ | TIOET'0- | S9L80°0" 96000~ | 6CS00°0 [ 1€000°0- | ¥ISIO0- 006000 I 986000 91¥00°0~ | 200°0- jueld
e
curm
6CT0 | LLSSOO-| TSEITO 010000 | 91200°0- 900000 | 850000~ 672000 | LT0000* I 020000~ woo Jo JaquinN
: _ (dvmyp)
) ualiswyg
£TT0 N_mo_% 60600 995000 | ST100°0- S1000°0 | 069000 1#£00°0 | 900000 801000~ | ¢100 yueld
Juejd/ Jue)d/

Em_a_B siaqny | uyspuels AL1oadg uonemyul | 1d/seaes) (o) Juejd/ (dvme)

1eqn}, JO | papmjo wing | Aunyewt 1aqnp, Jjo Wsioy Surdls souaiows

ﬁ aferday | JoquinN Jaquuinn Kjaeq oysheqq | 01 sAeq JoquinN el | jo toqunN jueid

(1) 320D . ’ JECNIE)

pily} BIA 103119 J0a11puy | joom(] 10818y

SUO1EI0] 304Y) WOJJ BJBP PIUIGUIOD
ayy uo paseq sad£jouad oyejod Jo piai£ Jagn) uo SINGLIIIE UI) JO SIdIUINPUL JIAPUY pue 13a1p Surmoys sisAjeue Yieg 16 2qeL

-73-

65-75

Niger Agric. J. 39 No. 1 (2008)



'Amadi, C. O., Ene Obong, E. E., ’Okon);wo, J. C. and’Lenka, D. M.

Table 10: Multiple correlation and regression of tuber yield on ten potato *)Iant attributes based on
the combined data from 3 locations.

Source of variation  degree of freedom sum of squares mean squarbs fvalue
Regression 10 258650.96 25865.096 59.544%**
Residual 133 57773.035 434.384
Total ' 143 : 316424.00 :

*** Significant at P<0.001
Coefficient of determination = 0.938
Multiple correlation = 0.904***
: Standard error of estimate = 20.842
=-161.412 -1.368X, +3.154X, +0.195X, +0.115X, +0.273X, -0.066X+5. 580X +2.400X, +30.366X,
_ +3.017X,,
Where X1 = Plant emergence, X2 = Number of stems/ plant, X3 =Plant helght (cm), X4 =Number of
leaves/plant, X5 =Days to tuber initiation, X6 =Days to maturity, X7 = Early blight, X8 = Number of
wilted stands/m’, X9 = Number of tubers/plant X10 = Average tuber welght/plant

CONCLUSION ‘

Results obtained from ‘this study indicate that tuber number and aVerage tuber weight are the
important determinants of tuber yield and could be relied upon as selection mdtces for high yielding potato
genotypesin both cooland warm environments.
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