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Abstract
Field experiments were conducted during the 2008 and 2009 wet seasons at the experimental farm of 

o o the National Root Crops Research Institute, Potato programme, Kuru, (Lat 09  44' N and Long 08
44'E and with an elevation of 1,239.4 m above sea level) in the Northern Guinea Savanna ecological 
zone of Nigeria. The experiment was conducted to determine the effects of various rates of nitrogen 
(0, 60 and 120 kg N/ha), wood ash (0, 2.5 and 5.0 t/ha) and intrarow spacing (20, 30 and 40 cm) on the 
growth and yield of potato. A split plot design was used where the factorial combinations of N and intra- 
row spacing were assigned to the main plots, while wood ash was assigned to sub plots. The 
treatments were replicated three times. The result revealed that application of 60 - 120 kg N/ha and 
2.5 - 5.0 t/ha wood ash enhanced crop growth and yield of potato VIZ: Plant height, number of leaves 
per plant and total tuber yield respectively. With the exception of plant height in 2008, all the growth 
parameters increased with intrarow spacing from 20¾40 cm. The use of 30 or 40cm spacing resulted 
in higher total tuber weight and yields compared to closer spacing of 20cm. Factor interaction of 
nitrogen and intrarow spacing was significant for; plant height, number of leaves per plant, and total 
tuber yield. 
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Introduction
Potato (Solanum tuberosum L.) is a tuber crop 
belonging to the family Solanaceae. It ranks fourth as 
the world's economically valuable food crop after rice 
(Oryza sativa), wheat (Triticum aestivum ) and maize 
(Zea  mays ) (USDA, 2000). Potato is undoubtedly of 
ancient origin; Kroschel (1995) reported that potato 
originated in the highlands of South America, where it 
has been consumed for more than 8000 years. Potato 

tharrived Africa around the turn of the 20  century. 
British farmers introduced it to East Africa in the 
1880s. Its introduction by Europeans to Nigeria was 
by the tin miners on the Jos Plateau and by Germans in 
Cameroon (Ifenkwe, 1981). Thus a plant confined to 
South America until the late sixteenth century, has in 
the course of time become a crop of world importance.
The use of wood ash as soil amendment provides a 

unique opportunity to increase the competitive ability 
of crop growth by increasing soil pH and increasing 
soil fertility, well-nourished plants compete well with 
weed and smothers weed effectively (Hillary 2009). 
Plant height as well as number of leaves per plant is a 
vital growth parameter in potato since they boost total 
tuber yield. It is in view of the above that the present 
study investigated effects of wood ash, nitrogen and 
intrarow spacing on some growth and yield 
parameters.     

 Materials and Methods
Field experiments were conducted in 2008 and 2009 
rainy seasons on the National Root Crops Research 
Institute, Potato programme farm Kuru in the 
Northern Guinea savanna ecological zone. Kuru is 

o o
located on latitude 09  44'E and longitude 08  44'N 



with an elevation of 1,239.4m above sea level, with an 
annual rainfall of 1,289.89mm received in 150 days 
from May to October. The minimum air temperature 

oduring the two seasons ranged from 17.2–21.2 C, 
o

while the maximum ranged from 23.0–27.7 C. The 
mean relative humidity ranged from 16.53¾84. 
45%.The soil is a sandy loam and of feralgilic origin, 
it was sampled and analyzed for its Physico – 
chemical properties, the result is presented in Table 1. 
Treatments evaluated included, nitrogen (0, 60 and 

-1 -1120 kg ha ), wood ash (0, 2.5 and 5.0 t ha ) and 
intrarow spacing (20, 30 and 40 cm). Factorial 
combination of nitrogen and intrarow spacing was 
assigned to main plot while wood ash was allocated to 

2sub – plot. The gross plot size measured 24 m  while 
2

the net plot size was 12 m . The experiment was laid 
out in a split plot design replicated three times. 
Planting was done on the crest of the ridges spaced 
100cm apart while the intrarow spacing was 20, 30 

rd
and 40 cm. The actual date of planting was 3  May, 

th2008 and 16  May, 2009. The wood ash used in this 
experiment was from African birch (Anogeissus 
leocarpus) plant, it (wood ash) was incorporated on 
the crest of the ridges at planting, while urea fertilizer 
was applied manually by band method two weeks 
after planting. Weeds were controlled with pre-
emergence herbicide, using a combination of 

-1
Alachlor – EC at 1.92 kg a.i ha  and Atrazine 500Sc at 

-1the rate of 4 kg a.i ha  using CP-15 knapsack sprayer 
-2set at a pressure of 2.1kg cm  and by manual hoe 

weeding at 4 and 8 WAP, to keep the plots weed free. 
Tubers were harvested manually by lifting, using 

th
garden fork. The actual harvest dates were 26  July in 

th2008 and 4  August 2009. Five stands were selected 
and harvested; their tubers were counted to determine 
the mean number of tubers per plant. The weights of 
the randomly selected tubers were determined using 
electronic balance. Tubers harvested from each net 

2
plot (12 m ) were weighed, tuber yield/stand 
determined and later the yield/net plot was expressed 
in tonnes per hectare. All the data was statistically 
analyzed using analysis of variance (ANOVA) 
according to the method described by Gomez and 
Gomez (1984), and treatment means were separated 
using Duncan Multiple Range Test (Duncan, 1955).

Results and discussion
Nitrogen and wood ash in 2008 and in addition, intra – 
row spacing in 2009 significantly influenced plant 
height (Tables 2 and 3). At 3 WAP in 2008, application 
of nitrogen at the rate of 60 and120 kg N/ha were at 
par and increased plant height over 0 kg N/ha 
nitrogen, while in the same period in 2009, 60 kg N/ha 
significantly increased plant height over the other 

treatments. This was followed by 120 kg N/ha. At 6 
and 9 WAP in both years of trial, application of 60 and 
120 kg N/ha significantly increased plant height over 
the untreated control. The increase in plant height per 
plant in each year could be attributed to the low N 
status of the soil of the experimental site (Table 1). 
This is in consonance with reports that N in the 
presence of P and K stimulate canopy growth, 
development of leaves and branches and need to be 
available from seedling emergence to flowering so as 
to promote rapid canopy development, haulm weight, 
stollon growth as well as increased potato leaves area, 
relative growth rate and final yield of potato crop 
(Chapman and Carter, 1976; Okonkwo et al., 1988; 
Juzl 1990 and 1991; Huet and Dattmann 1991; 
Rogozinska and Pinka, 1991; Zrust and 
Mica,1992).The significant response to applied N, by 
plant height explained the importance of N on growth 
and development of potato, Beukema and Van de 
Za'ag 1990 and Harris, (1992).     

Wood ash at 2.5 and 5.0 t/ha significantly enhanced 
plant height over the 0 t/ha rate at 3 and 6 WAP in 2008 
(Table 2). At 9 WAP, 5.0 t/ha wood ash increased plant 
height over the control in 2009 (Table 3), application 
of 5.0t/ha wood ash depressed plant height at 3 WAP 
but enhanced it at 9 WAP. The significant positive 
response of potato to the application of wood ash in 
these trials in terms of plant height and number of 
leaves explained the importance of the material as a 
source of P and K as earlier reported by Beukema and 
Za'ag (1990) and Harris (1992). The progressive rise 
in plant height, with corresponding increase in wood 
ash rate (0 – 0.5 t/ha) is in consonance with the 
findings of Obi, (2000), Obi and Ekperegin (2001), 
Ojeniyi et al., (2001), Ojeniyi and Adejobi, (2002), 
Reula and Janssen, (1996) who reported that wood 
ash is an effective source of plant nutrients such as 
Calcium, Phosphorus, Potassium, Magnesium and 
other secondary elements. Wood ash is also a fast 
liming material that rapidly dissolves and neutralizes 
acid soil, apart from providing plant nutrients 
(Jerome, 2004). Sokoto et al. (2007) reported positive 
effect of wood ash on sweet potato. Therefore, this 
study confirms that wood ash contains K and P and 
each element has a specific role in potato growth and 
development, and absence of any in the soil may 
retard potato growth and decrease yield. In 2008 
(Table 2), plant height of potato was not significantly 
affected by intrarow spacing while in 2009 (Table 3), 
the parameter decreased with increase in spacing 
from 20 – 40 cm at 3 WAP. At 6 and 9 WAP, 20 and 40 
cm spacing gave taller plants than 30 cm spacing. 
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The use of 20 cm intrarow spacing gave the tallest but 
less robust plants. This is probably because with 20 
cm intrarow spacing, there was competition between 
plants, for solar radiation which led to etiolation; 
plants grew narrower with less branching. At the later 
stage for stands spaced 40 cm plants had enough space 
for vegetative growth and branching and overtook the 
20 cm stands. This could be attributed to less 
competition for environmental resources necessary 
for plant growth. 

Nitrogen, wood ash and spacing significantly 
influenced number of leaves per plant of potato in 
2008 and 2009 except wood ash at 9 WAP in 2008. 
(Tables 4 and 5). At 3 WAP in both years and 6 WAP in 
2009, number of leaves per plant increased with 
increase in N rate. This is probably because, in 
addition to enough space, both nitrogen and wood ash 
have to be there for leaves to increase in number. 
Application of 120 kg N/ha nitrogen increased the 
number of leaves per plant over 60 kg N/ha and the 
untreated control at 6 and 9 WAP in (2008), probably 
in potato at 6 and 9 WAP most of growth parameters 
have reached advance stage. This is in consonance 
with the findings of Van de Za'ag, 1990 and Harris 
(1992), who reported significant response to applied 
N by plant height and number of leaves. The in ability 
of wood ash to increase number of leaves at 9 WAP is 
probably because at 9 WAP potato plant requires the 
wood ash above the applied rate.    
 
Total tuber yield
The effects of nitrogen, wood ash and intrarow 
spacing of potato on total tuber yield is  presented in 
(Table 6). Nitrogen, wood ash and intrarow spacing 
significantly affected total tuber yield. In 2008, N at 
60 and 120 kg N/ha increased total tuber yield over the 
control. In 2009, 60 kg N/ha yielded more than the 
control and 120 kg N/ha. Total tuber yield increased 
with N rate from 0 – 120 kg N/ha in the two years of 
trials and the combined data. This is in line with the 
findings of D'amanto et al., (1989), Sharma (1990), 
Guerra et al.,(1990) and Porta and Sission (1991a and 
1991b) who observed that tuber size, number, weight 
and marketable tubers yield per hectare increased 
with N application. 

In 2008, 2.5 and 5.0t/ha wood ash increased total 
tuber yield over the untreated control. In 2009, tuber 
yield increased with wood ash rate, while in the 
combined data, the 2.5 t/ha level produced greater 
tuber yield than the control. This agreed with the 
report of Sokoto et al., (2007) who reported that, 
wood ash tend to boost the yield of sweet potato and 
he recommended 6t/ha of wood ash for potato 
production under irrigated condition.

The use of intrarow spacing of 30cm increased total 
tuber yield compared to 20 cm and 40cm spacing in 
2008. In the combined data, tuber yield increased with 
intrarow spacing. In 2009, intrarow spacing did not 
exert significant effect on this parameter. This is 
probably because, with closer spacing, there was 
etiolation hence more seed tubers were formed from 
thin stands while with wider spacing (40 cm) few but 
large tubers were formed but could not compensate 
the yield. This study, further observed that, total tuber 
yield increased with increase in intrarow spacing this 
is in line with reports by Wurr (1974), White et 
al.(1976) and Pavlista (1995), who observed that 
increase in intrarow spacing decreased the yield of 
seed tubers and increased the proportion and yield of 
large tubers. However increase in the average size of 
the tubers by wide spacing (40 cm) did not quite 
compensate for the reduction in total yield as spacing 
was increased and stands were reduced, although the 
trend was not quite consistent. 

Conclusion
Nitrogen and wood ash significantly enhanced crop 
growth and yield. Nitrogen at 60 kg N/ha and wood 
ash at 5.0 t/ha were most ideal for total tuber yield. 
Combination of 120 kg N/ha and 40 cm intrarow 
spacing produced the highest plant height while the 
use of 40 cm intrarow spacing was most ideal for 
potato growth and  30 cm  spacing for total tuber 
yield.
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Table 1: Physico-chemical properties of soils of the experimental sites during 2008 and 2009 cropping seasons. 
             

2008
            

2009
 

 

Soil depths (cm)

      

Soil depths (cm)

 

 
0-15

 
15-30

 
0-15

 
15-30

 

Particle size distribution (%) 
     

Sand 
 

16.70
 

18.30
 

19.80
 

20.12
 

Silt
 

28.60
 

26.40
 

27.60
 

27.18
 

Clay 
 

54.70
 

55.30
 

52.60
 

52.70
 

Textural characteristics 
     

pH in water  5.21  6.0  5.11  6.00  

pH in 0.01 Mcacl2 4.41  4.71  4.40  4.70  

Organic carbon (%)  0.98  0.39  0.73  3.00  
Total nitrogen (%) 0.08  0.04  0.07  0.03  
Available P (Bray)ppm  3.56  1.02  3.48  0.88  
Exchangeable bases(Meq/100g)      
Ca  4.50  4.90  4.46  3.33  
Mg 2.32  3.00  2.04  2.40  
K 0.53  0.60  0.55  0.48  
Na
 

0.07
 

0.03
 

0.06
 

0.06
 

Exchangeable acidity (H+A1) 
 

0.30
 

0.30
 

0.30
 

0.30
 CEC

 
7.70

 
8.40

 
7.65

 
8.42

 
 Analysis: Federal College of Land Resources Technology, Kuru, Plateau state. 

Table 2: Effects of nitrogen, wood ash and intra-row spacing on plant height of potato during the 2008 cropping 
season.

Treatment Plant height (cm)

3 WAP 6 WAP 9 WAP

Nitrogen kg/ha (N)
0 31.29b 40.96b 50.26b

60 36.78a

 
46.26a

 
55.26a

120  37.00a
 

46.29a
 

55.48a

SE ± 0.333
 

0.361
 

0.358

Wood ash t/ha (W)
   

0 33.67b 42.85b  52.59b

2.5 35.44a 44.85a  53.67ab

5.0 35.96a 45.81a  54.74a

SE ± 0.579 0.677  0.668 

Spacing cm (S)   
20 35.67

 
45.26

 
54.22

30 34.81
 

43.77
 

53.69

40 34.59
 

44.48
 

53.19

SE ± 0.333

 
0.361

 
0.358

Interactions

  N x W NS

 

NS

 

NS
N x S NS

 

*

 

NS
W x S NS

 

NS

 

NS
N x S x W NS

 

NS

 

NS

 

Means followed by the same letter(s) within a treatment group and column are not significantly different using 
DMRT (P£0.05). NS=Not significant . * = Significant at (P £ 0.05). WAP = Weeks after planting.
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Table 3: Effects of nitrogen, wood ash and intra-row spacing on plant height of potato during the 2009 cropping 
season.

Treatment
                             

Plant height (cm)

 
3 WAP

 
6 WAP

 
9 WA P

Nitrogen kg/ha (N)

   0

 

31.26c

 

40.74b

 

51.11b
60

 

36.55a

 

44.78a

 

55.19a
120  

 

32.96b

 

46.26a

 

55.41a
SE ±

  

0.341

 

0.379

 

0.538
Wood ash t/ha (W)

   

0

 

33.78a

 

43.07b

 

52.55b
2.5

 

35.00a

 

43.59ab

 

53.70b
5.0

 

32.00b

 

45.11a

 

55.44a
SE ±

 

0.532

 

0.616

 

0.493
Spacing cm (S)

   

20

 

36.63a

 

44.04ab

 

53.78ab
30

 

33.93b

 

42.59b

 

52.81b
40

 

33.22c

 

45.15c

 

55.11a
SE ±

 

0.341

 

0.379

 

0.538
Interactions
N x W NS NS NS
N x S NS * NS
W x S NS NS NS
N x S x W NS NS NS

Means followed by the same letter(s) within a treatment group and column are not significantly different 
using DMRT (P£0.05). NS=Not significant. * = Significant at (P£ 0.05). WAP = Weeks after planting.

Table 4: Effects of nitrogen, wood ash and intra-row spacing on number of leaves per plant of potato during the 
2008 cropping season.

Treatment Number of leaves/plant

3 WAP 6 WAP 9WAP
Nitrogen kg/ha (N)

0 183.4c

 
397.4b

  
400.8b

60 275.5b
 

395.8b
 

390.3b

120  312.3a   504.5a  474.59a

SE ±           11.941  9.419  11.605

Wood ash t/ha (W)    
0 240.1b

 
385.1b

 
431.7

2.5 253.7b

 
349.0b

 
420.7

5.0 277.4a

 
385.1a

 
445.6

SE ± 7.906

 

8.413

 

5.70

Spacing cm (S)

   
20 194.5c

 

333.3c

 

335.0c

30 254.1b

 

464.4b

 

450.4b

40 322.6a

 

493.9a

 

480.4a

SE ± 11.941

 

9.419

 

11.605

Interactions

   

N x W NS NS NS
N x S NS * NS
W x S NS NS NS
N x S x W NS NS NS

Means followed by the same letter(s) within a treatment group and column are not significantly different using 
DMRT (P£0.05). NS=Not significant. * = Significant at (P£ 0.05). WAP = Weeks after planting.
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Table 5: Effects of nitrogen, wood ash and intra-row spacing on number of leaves per plant of potato during the 
2009 cropping season.

      
 3WAP

Treatment

 

Number of leaves/ plant  

 6WAP

 
9WAP

Nitrogen kg/ha (N)

   0

 

199.78c

 

339.70c

 

400.89b

60

 

300.04b

 

364.93b

 

490.37a

120  

 

329.00a

 

415.30a

 

474.59a

SE ±

  

10.390

                 

7.554 6.566

Wood ash t/ha (W)

   

0

 

252.74b

 

349.11b

 

414.70

2.5

 

268.11b

 

365.96b

 

421.89

5.0

 

307.96a

 

404.85a

 

431.26

SE ±

 

8.112

 

8.101

 

7.493

Spacing cm (S)

   

20

 

207.26c

 

309.78c

 

335.00c

30

 

268.15b

 

390.00b

 

450.44b

40 353.41a

 

420.15a

 

480.41a

SE ± 10.390 7.554 6.566

Interactions
N x W NS NS NS
N x S NS * NS
W x S NS NS NS
N x S x W NS NS NS

Means followed by the same letter(s) within a treatment group and column are not significantly different using 
DMRT (P£0.05). NS=Not significant. * = Significant at (P £ 0.05). WAP = Weeks after planting.

Table 6: Effects of nitrogen, wood ash and intra-row spacing on total tubers yield of potato during the 2008 and 
2009 cropping seasons and combined data.

Treatment
                 Total tuber yield (t/ha)

 2008  2009  Combined 
Nitrogen kg/ha (N)    

0
 

12.37b
 

13.64b
 

13.00c

60
 

13.11a
  

14.31a
 

13.71a

120  
 

13.10a

 
13.59b

 
13.35b

SE ±

  

0.125

 
0.068

 
0.096

Wood ash t/ha (W)

   0

 

12.15b

 

13.71c   13.08b

2.5

 

13.12a

  

14.15b

 

13.64a

5.0

 

12.89a

 

14.17a

 

13.52ab

SE ±

 

0.098

 

0.076

 

0.071

Spacing

 

cm (S)

   

20

 

12.45b

  

13.77

 

12.96b

30

 

13.10a

 

13.82

 

13.46a

40

 

12.71b

  

13.95

 

13.33a

SE ± 0.125

 

0.068

 

0.096

Interactions
N x W NS NS NS
N x S NS * *
W x S NS NS NS
N x S x W NS NS NS

Means followed by the same letter(s) within a treatment group and column are not statistically significant using 
DMRT (P£0.05). NS=Not significant. * = Significant at (P £ 0.05). WAP = Weeks after planting.



References

Beukema, H.P. and Van de Za'ag, D.E. 1990.  
Introduction to Potato Production Pudoc, 
Netherlands 208pp.

Chapman, S. R. and Carter, L. P. 1976. Crop 
Production: Principles and Practices. 

Freeman and Company. San Francisco. 566pp.

D'amanto, A., Fontana, F., and Cremaschi, D. 1989.  
Response of potato to different irrigation regimes 
with two nitrogen fertilizer rates.  Irrigations e 
Drenaggio 36 (4): 126-130. In Field Crops Abstracts 
45 (4): 308).

Duncan, D. B. 1955 Multiple ranges and multiple  F-
test.  Biometrics 11:1-42

Gomez, A.K. and Gomez, A.A. 1984. Statistical 
ndprocedures for Agricultural Research 2  ed. John 

Willey and sons. Pp 140 – 143. 

Guerra, A., Castro, I., Hartman, T. and Castillo, A. D. 
1990. Mineral nutrition of Potato and  fersiatic soil.  
1. Response to Nitrogen Ciencia Y. Technica enla 
Agriculture, SuelosY Agronomica 13 (2): 37-42. In 
Field Crops Abstract 45 (12): 1106.

Haris, P., 1992.  The Potato Crop. The scientific basis 
nd 

for improvement 2 edition and Hall, London 900-
909pp

Hillary, J. 2009. Soil acidity and liming. Best 
management practices for Wood ash used as an 
Agricultural soil amendment. Monthly web 
Magazine.Weekly Blog. Alberta Agriculture, Food 
and Rural Development, Alberta. 1 – 6pp.   

Huett, D.O. and Dattmann, E.B. 1991.  Nitrogen 
response surface models of Zucchinji Squash, lettuce 
and Potato. I. Effect of Nitrogen on growth, dry matter 
Partitioning and on fresh yield and quality. Plant and 
Soil Abstract 134 (2) : 243-254.

Ifenkwe, O.P., 1981. A review of the status of potato 
Production in Plateau State of Nigeria.  Proceedings 

rdof 3  Triennial Root Crops symposium of the 
International society for Tropical Root Crops. In 
country training at National Root Crops Research 

th th
Institute Umudike. 6  - 10  July, 7pp.

Jerome, L.A. 2004. Wood ash as an alternative liming 
material for agricultural soils. Book of annual report. 

Alberta Agriculture, Food and Rural Development. 
Alberta. 1-10pp.

Juzl, M. 1990. Analysis of the effect of different rates 
of fertilizer on Productivity of very early Potato 
cultivar Resy and Klara. Acta Universitie 
Agriculturae, Facultas Agronomica, 36 (1-2): 111-
123. In Field Crops Abstracts 45 (3):215

Juzl, M., 1991. Effect of nitrogen fertilizer on the 
production of very early potato cultivars. Rostlinna 
Vyroba, 37 (2): 127-136. In Field Crops Abstracts 45 
(4):309

Kroschel, J. 1995. Integrated Pest Management in 
Potato Production in the republic of Yemen. In 
Tropical Agriculture 8 GTZ. Margraf Verlag ISBN:  
3-8236-1242 - 5

Obi, O.A. 2000.  Impact of long-term continuous 
utilization of N fertilizer on The environments. 
African soils 31: 17 - 188.

Obi, O.A. and Ekperegin, J. 2001.  Effect of wastes 
and soil pH on growth and grain yield of  crops. 
African Soils 32:3-15.

Ojeniyi, S.O., Ojo, O.P and Awotolu, A.A. 2001. 
Response of vegetables to wood Ash fertilizer. 

th
Proceeding of 35  Annual conference of Agricultural 
society of Nigeria Abeokuta October, 2001.39-43pp.

Ojeniyi, S.O. and Adejobi, K.B. 2002. Effect of Ash 
and goat dung manure on leaf nutrients composition, 
growth and yield of Amaranthus. Nigerian 
Agricultural Journal 33:46-57pp.

Okonkwo, J.C., Ifenkwe, O.P. and Za'ag, D.E.1988. 
Effect of nitrogen and phosphorus rates and plant 
population on total and graded yield of potato 
(Solanum tuberrosum L.) on the Jos Plateau . Nigeria 
Agricultural Journal 23: 31-40.

Pavlista, A.D.1995. Potato Production stages: 
Scheduling key practices.  EC 95 -1249. University 
Nebraska Cooperative extension, Lin Coln, NE 1-
3pp.

Porter, G. A. and Sission, J. A. 1991a. Response of 
potato to N fertilizer in two cropping systems. 
American Potato Journal, 68 (7) : 425-443. 

Porter, G. A. and Sission, J. A. 1991b.  Petiole nitrate 
content of main grown Russet Burbank  and Shepedy 
Potatoes in response to varying N rate.  American 

African Journal of Root and Tuber Crops (June 2014) Vol. 11 No.1: Page 32



Potato Journal 68 (8) :493 – 505

Reula, H.V. and Janssen, B. H. 1996.  Comparison of 
the fertilizing effects of ash from burt secondary 
vegetation and of mineral fertilizers on upland rice in 
Southwest of Cot D' voire.  Fertilizer Research 45: 1-
11.

Rogozinska, I. and Pinska; M. 1991.  Effect of 
potassium on parameters related to the quality of table 
potatoes before and after clamp storage. Potato 
Research 36 (2) 139- 148pp.  

Sharma, U.C. 1990. Reaction of Potato (Solanum 
tuberosum L.) cultivars to Phosphorus stress and 
screening of phosphorus efficient genotypes on acid 
soils.  Indian Journal of Agricultural science 80 (8): 
523 – 528. 

Sokoto, M.B., Magaji, M.D. and Singh, A.; 2007. 
Growth and yield of irrigated sweet potato (Ipomoea 
batatas (L.) Lam) as influenced by intra-row spacing 
and potassium. Journal of plant Science 2 (1): 54-60.

U.S.D.A. 2000. Agricultural hand book 267. United 
States Department of Agriculture 1-2pp.

White, R.P., Munro, D.E. and Sanderson, J. B. 1976. 
Nitrogen, Potassium and spacing effects on yield, 
tuber size, specific gravity and tissue N, P and K of 
netted gem potatoes. Canadian Journal of Plant 
Science 54: 535-539.

Wurr, D.C.E. 1974. Some effects of seed size and 
spacing on the yield and grading of Two main crop 
potato varieties. I. Final yield and its relationship to 
plant population and crop yield. Advances in 
Agronomy 45:281-321.

Zrust, J. and Mica, B. 1992. Stolon and tuber initiation 
and development in potatoes at different rates of N – 
nutrition. Roslinna Vyroba, 38 (12): 1045-1052 In 
Field Crops Abstract. English summary.

African Journal of Root and Tuber Crops (June 2014) Vol. 11 No.1: Page 33


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

