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Abstract

An experiment was conducted in 2005/06 and 2006/07 cropping seasons on Nitosols,
Acrisols and Luvisols of Western Amhara to investigate the inherent soil K status and
K requirement of potato growing on -these soils. The field experiments were
conducted in Yilmana Densa (West Gojjam Zone), Farta (South Gondar Zone) and
Banja (Awi Zone) woredas. Soil samples were collected from experimental sites
before planting of potato and analyzed for exchangeable K status. The treatments
included in the field experiment were 6 levels of potassium fertilizer (0, 30, 60,
90,150 and 210 kg K-O ha™) that were arranged in randomized complete block design
with three replications. All of the K fertilizer for each treatment was band-applied at
planting along and in one side of the rows at a distance of 5 cm below and 5 cm aside
the sceds. Muriate of potash (KCl) was used as a source of K. Moreover, 81kg N und
69 kg P,Os (recommended rates for western Amhara) were added to all plots. This
was done by applying 150 kg DAP and 58.5 kg urea at planting and side dressing 58.5

kg urea at flowering stage. Results of the experiment indicated that there was no

significant increase in potato tuber number, plant height, m  er of main stems per

plant, potato dry matter yield due to ~ :rc :in K fertil r rate on Nitosols, Acrisc
and Luvisols. However, increase in K fertil es _ ficantlyincrea “r 1tuber
weight and tuber yield of potato on Ac ~ ' of Woreda oroved T Cvin

life of potato collected from all soil types.
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Introduction

Of all the essential elements, potassium is the third most ikely crop vield himung
nutrient aﬁer nitrogen and phosphorus. It plays a critical role in lowerig cellular
osmotic waler potentials, thereby reducing the loss of water from leal stomata and
increasing the ability of root cells to take up water from the soil. Potassium is also
essential for photosynthesis. protein synthesis. nitrogen fixation in legumes and for
starch formation and increasing tuber vield (Brady and Weil. 2002). It is also
especially important in helping plants adapi to environmental stresses like droughi
and frost.  Nevertheless, this nutrient has received lile atentionin Ethiopian
agriculture. This is mainly because K has been regarded as adequateh available
nutrient in Ethiopian Soils. Murphy (1963) in his work. which is recognized as the
first systematic approach in characterizing the nutnient status of Ethiopian soils.
reported that Ethtopian sotls have adecoate poetassiunt. However, us work Jacked
adequate data on crop yvichd response 1o tertthzers (have, 1998y Noreover. more
recent information of Mestin 11vUS idicated  that Ethiopan . Altisols. as all
moderately to intensively weathered sorls, have imited amounts of basie rocks that
usually contain more casily weatherable potassium. which affects the potassiim
content of these soils. This sttwaton could be even worse on more weathered and
leached Ulusols of Inphara arca where petato s sodely culuvated

It 1s also apparent that miensive croppimg m the absence of Koieplentshment
would not only lead to "lndden hunecer” but also can preapiate dimmmshed
productivity. Therelore, prelimmary study on potasstum status of Nitosols, Acrisols
and Luvisols would help to devise stiategres tor proper soil ferahity nrmagement
Morcover, studying the K requirement o potato. a crop which s beheved e be hghhy

responsive o kooappheanon. may  playa siepmiticant role meoomprovie fand
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210kgha!  40.58b Vs 20,1 36.3a 31.3a
CV(%) 44 ol 55 6.7 15.2a
P(0.05) * ns ns re Ns

* = significant; ns= not significant

The result obtained in 2006/07 cropping season also indicated that potassium fertilizer

did not give a significant effect on plant height of potato plants on four of the five

testing sites included in the experimént (Table 5).

It is, therefore, possible to suggest that potassium m  :nt may not have a significant

contribution in increasing the height of potato plants.

Table 5. The Effect of K Fertilizer Rate on plant height of potato in 2006/07

cropping season (cm)

Treatments Mossobo

Nitosol

0 kg ha! 492 a

30 kg ha'! 512a

60 kg ha' 493 a

90 kg ha' 518a

150 kg ha’ 456a
R Py 50.0a .

LV (%) 8.9

DsH NCH

Debre

Mewi
Nitnenl

i AVA VY]

472 a
445 a
438 a
433a

AA T A

J.4

* = s1gniricant; ns= not signircant

Number of Main Stems per Plant

T Aratinn

Biaen
Jebella

Acrrienl

TU.v a

443 a
449 a
457 a
449 a

AL O

1.0

Injibara

Acrisol

LU.I VU

23.0ab
24.1 ab
259 ab
25.5ab

LN A

| X2 |

Debre Tsegur
Tabor Luvisol
T nvienl
s7.Uva 7.1 a
522a 426 a
543 a 8a
56.1 a >s.2a
526a 523 a
558 a .7 a
6.4 7.6

ns

ns

ns

Application of different rates of K fertilizer did not affect the number of main stems

per plant of potato at all of the locations included in 2005/06 ¢ _ .iing season (Table

6).
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and positiveirelationship with soil exchangeable K status even though potato tuber
yield response to K fertilizer application had negative relationship with soil K status.

From the results of the experiment, it is possible to recommend that application of
30kg ha' on Acriosls of Banja Woreda could be taken as blanket fertilizer
recommendation. For those soils with exchangeable K values of greater than 0.3
cmol kg™, it is less likely that response for K fertilizer may be obtained. Therefore, it
1s advisable to make soil analysis prior to determine whether to apply K fertilizer or

not. But still, further investigation is required to reach to firm recommendation.
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