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Abstract

The response of cassava yield to two sources of potassium (K) fertilizer–muriate of potash (KCl) and sulfate 
of potash (K

2
SO

4
) was studied on a savanna Ochrosol in the forest-savanna transition zone of Ghana.  The 

crop received basal applications of 60 kg of nitrogen (N)/ha and 60 kg of phosphorus (P)/ha in a randomized 
complete block design with four replications. Levels of K were 0, 30, 60, 90 kg K/ha for the two sources. 
Results indicated that K fertilizer was necessary for achieving higher yields in cassava. The higher response 
of cassava to K was irrespective of the source. Although sulfate of potash generally produced higher 
igures than muriate, there were no signiicant differences between the two K sources.  Mean responses 
to KCl treatments relative to control were 124% in stover and 84% in tuber weights. Responses to K

2
SO

4
 

treatments were 128% in stover and 79% in tuber weights.  Signiicant differences existed between the K 
treatments and the controls (including the NP treatment). Cassava did not show a signiicant response to 
NP treatments, likely to be due to the absence of K, conirming the importance of K in cassava nutrition. A 
minimum of 30 kg K/ha in the presence of N and P (i.e., 60–60–30 kg NPK/ha) was found to be enough to 
produce a signiicant response of cassava at the site with very low inherent soil fertility.  
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Introduction

Cassava (Manihot esculenta) is an important starchy 

crop in Ghana. It is cultivated in all the agroecological 

zones and in all the ten regions of the country.  It is the 

most widely cultivated in Ghana (Doku 1993), and 

consumed in various forms by a large percentage of 

the populace. Doku (1969) has estimated that over 90 

cultivars are grown in Ghana. 

Cassava production has increased considerably in 

recent years, partly as a direct result of the importance 

of the crop as an industrial crop in natural starch 

manufacture with special reference to the Presidential 

Special Initiative (PSI) on cassava and also as an export 

commodity.  It is also partly due to its signiicance as 
a staple food crop that is eaten in various forms such 

as fufu, ampesi, abetee, gari and tapioca. It is used in 

varied combinations in the preparation of many other 

foods in Ghana and elsewhere.

The crop can grow on soils that are too impoverished 

to support other staple crops. This is because cassava 

has an extensive root system and is able to utilize plant 

nutrients less accessible to other crops. It can produce 

a modest fresh tuber yield of 5–6 t/ha on low fertility 

soils that would not support other crops (IITA 1990).  

However, to produce high yields, the crop does require 

large supplies of nutrients and this requirement can be 

met through the use of fertilizers. The crop has been 

reported to respond to good soil fertility and adequate 

fertilizer (Gomez et al 1980; Howeler 1996 ). 

Fertilizer use is generally very low in sub-Saharan 

Africa and, in particular, on root and tuber crops such 

as cassava. Farmers do not fertilize cassava, partly 

because they think that cassava does not require it and 

partly because they are contented with the minimal 

yields obtained from using limited inputs or even 

from their infertile soils (Agbaje and Akinlosotu 

2004). Cassava is usually the last crop in a rotational 

system.

Schultess et al 1997 noted that, 4–7 months after 

the application of soil treatments, differences in N, 

A Research Article in AJRTC (2010) Vol. 8 No. 1 : Pages 1–5



African Journal of Root and Tuber Crops (2010) Vol 8. No. 1: page 2

P, and K in the irst 50 cm of the soil had mostly 
disappeared, indicating that the soil nutrients had 

been taken up by the cassava plant. Fertilizing with 

NPK maintained high annual cassava crop yields per 

ha of 6–10 t cassava in sole cropping; without NPK, 

inal crop yields seemed to stabilize at about 4 t/ha 
(Akonde et al 1996). An experimental second year 

of cassava cropping without any fertilizer caused a 

decline in the yield of roots and tubers to 60% less 

than the comparable value for the irst year of cassava 
(Mailly et al 1997).

Other soil amendments also made improvements in 

cassava yields. Escalada and Ratilla (1998) reported 

that an application of 7.23 t/ha Leucaena biomass 

promoted vigorous growth in cassava resulting in 

a high yield and better values of yield components. 

Alley cropping with Cajanus cajan in a fertilized 

sole-cropped cassava induced signiicant crop yield 
increases of about 50% (Akonde et al 1996).

As a root crop producing a large amount of starch, 

cassava draws heavily on soil nutrients, and has an 

extraordinarily high reliance on K for high tuber 

yields. High yields export large amounts of nutrients. 

Mailly et al (1997) intimated that cassava cultivation 

reduced the content of exchangeable K in the mineral 

soil during the second year of cropping. Sanchez 

(1976) estimated that nutrient removal in 30 t/ha of 

fresh cassava (15–20% dry matter) can be as high as 

120 kg N, 40 kg P, and 187 kg K/ha.  

Takyi (1972) reported that on an undisturbed silt loam 

forest-savanna Ochrosol cropped intermittently for 

several years by local farmers without fertilization, 

an application of K had little effect on cassava yields, 

producing a mean response of only 1.4%. On a 

plowed (disturbed) soil, a sandy loam forest Ochrosol 

cropped almost continuously for over 15 years, the 

mean response to K was negative (-2.7%). Stephens 

(1960b) had earlier reported decreases in cassava 

yields with continuous cropping which he thought 

indicated a developing deiciency of K.

Two common sources of K fertilizers are currently 

being used by farmers in the country. These are muriate 

of potash and sulfate of potash. The objective of this 

study was to determine the response of cassava yield 

to the two K fertilizer sources and their respective rates 

at a site in the forest-savanna transition zone of Ghana.

Materials and Methods

The study was conducted at Wenchi outstation of the 

Soil Research Institute on a soil that appeared to have 

been in fallow for 2–3 years.  The place is within 

the forest-savanna transition zone of Ghana. This 

zone, covering an area of 8 300 km2, has a bimodal 

rainfall regime with annual precipitation between 

1200 and 1400 mm. The soil at the experimental site 

was sampled and analyzed for pH, organic carbon, 

total nitrogen (N), available phosphorus (P), and 

exchangeable cations according to the methods 

described by Anderson and Ingram (1998) by bulked 

samples of treatments at the start of the experiment.

A randomized complete block design with four 

replications was employed with each plot measuring 

50 m2.  The plots received a basal N application as 

urea at a level of 60 kg N/ha, and P application as triple 

superphosphate at a level of 60 kg P/ha.  Fertilizers 

were applied by hill placement 4 weeks after planting. 

Two treatments served as an absolute control and a 

relative control: the  absolute control did not receive 

any fertilizer while the relative control received only 

the basal N and P fertilizers.  The K levels were 0, 

30, 60, 90 kg K/ha for the two sources, muriate and 

sulfate of potash.

Cassava cuttings were planted slanted, at an angle 

on small mounds.  The  cultivar was a local Ankra. 

This was chosen because it is preferred by farmers 

and popularly consumed by virtue of its good 

characteristics, such as lavor, texture, taste, and 
cooking and pounding properties. It also has moderate 

resistance to cassava mosaic disease. The spacing 

was 1 m × 1 m giving 50 plants to a plot.  The ields 
were maintained by regular manual weeding and 

inspection of any disease or pest attack. Mature crops 

were harvested manually after 12 months of growth. 

Yield data were taken on fresh tuber weight and 

stover weight. Stover was the above-ground parts, 

made up of cassava stems cut at  the soil surface, 

leaves, and branches. Harvest Index (HI) was also 

determined by the relationship below and expressed 

as a percentage:

 HI = Economic Yield × (Biological Yield)-1

where,

Economic yield refers to tuber yield and biological yield refers 

to total biomass yield.

Statistical analyses were done using a two-way 

analysis of variance (ANOVA) with MSTATC  

statistical package.
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Results and Discussion

Soil Analysis.  Initial analysis of the soil (Table 1) 

indicated that the soil was low in inherent fertility, 

having very low levels of N, organic matter, P and 

exchangeable cations.  The pH was acidic. The soil 

was a sandy loam belonging to Damongo series, a 

savanna Ochrosol (Chromic Lixisol). The texture was 

ideal for cassava cultivation (Daisy 1987). It was a 

brownish–grey, well–drained soil. These features are 

characteristics of the soils found in the area. With 

these low fertility levels, it was expected that the 

cassava crop would respond to fertilizer application.  

According to Kang and Okeke  (1991), soils with 

low N (< 0.10% total N) and K (< 0.15 meq/100g) 

will require additional fertilizer for optimum tuber 

yield. There was no evidence of the soil having been 

disturbed, as is common with mound making in the 

area for yam cultivation.

Stover Yield.  Table 2 shows the stover yield 

response of the crop to K fertilization. The relative 

control (60–60–0 NPK kg/ha) did not produce a 

signiicant increase in stover yield over the absolute 
control, although it recorded an increase of 18%. This 

inability of the crop to show signiicant response to 
as much as 60 kg N/ha and 60 kg P/ha in the absence 

of K may be attributed to imbalanced nutrition.  With 

the addition of 30 kg K/ha to N and P, a signiicant 
increase in yield (of 71% for the chloride and 66% for 

the sulfate) was obtained. Signiicant yield increases 
were observed following further addition of K to 60 

kg/ha. However, additional increases to 90 kg K/

ha did not result in a signiicant increase of stover 
yield. Schultess et al 1997 found that K made the 

highest contribution to cassava growth rate in Bénin. 

Tuber Yield. Results obtained indicated that K 

fertilizer was necessary for achieving higher tuber 

yields in cassava (Table 2).  This has also been 

noted by many investigators in various places at 

various times (e.g. Kang and Okeke 1984; Sanchez 

1976; Takyi 1972 and Stephens 1960a).  A similar 

trend to the stover yield was also observed with the 

tubers. Addition of 30 kg K/ha made a signiicant 
contribution to fresh tuber yields, increasing above 

80% over absolute control and 40% over the N × P 

treatment (relative control) in the case of the muriate, 

and 63% over absolute control and 28% over the 

N × P  treatment in the case of the sulfate. Akonde 

et  al (1985) observed that cassava fresh tuber yields 

were increased 74% by K fertilizer application at a 

site in southern Bénin. 

Signiicant differences (p> 0.05) existed between 
all the K treatments and the controls (including the 

relative control) in both stover and tuber weights.  

Cassava did not show any good response to the N × 

P treatments probably due to imbalanced nutrition 

although N × P gave 18% increase over the absolute 

control in stover weight and 30% in tuber weight. 

This was likely due to the absence of K, conirming 
the importance of K in cassava nutrition. 

Thus, responses to only N and K were minimal and non-

signiicant, which might have arisen from unbalanced 
fertilization. Starch formation and translocation of 

sugars to all parts of the plant require K. It is useful 

for root formation and therefore tuber crop production 

and also helps the uptake of nitrates from the soil 

(Akinsanmi  1999; Brady and Weil 1999). Therefore, 

its absence can badly affect the tuber yield of cassava.  

A minimum of 30 kg K/ha in the presence of N and P 

(i.e., 60–60–30 kg NPK/ha) was found to be enough 

to produce a signiicant response of cassava at this 
site with low inherent soil fertility level.  

The partial factor productivity (PFP) of the crop 

due to the applied K fertilizer is presented (Table 4). 

The PFP is a relative measure of the actual output 

of production (in this case, tuber yield) compared to 

the actual input of resources (in this case, fertilizer), 

measured across time or against common entities. It 

is, thus, an indication of the tuber yield response of the 

crop as affected by the fertilizer applied.  It shows that 

30 kg K/ha produced the highest response from both 

K sources, conirming that 30 kg K/ha was adequate 
to produce a signiicant response in  the tuber yield of 
cassava.  

The higher response of cassava tubers to K was 

irrespective of the source. There were no signiicant 
differences between the two K sources. Mean 

responses to KCl (30, 60, 90 kg K/ha) relative to the 

absolute control were respectively 124% of stover 

weight and 84%, of tuber weight while responses 

to K
2
SO

4
 (30, 60, 90 kg K/ha) were 128% of stover 

weight and 78.5% of tuber weight (Table 3).  This 

observation, that there were no differences between 

muriate and sulfate of potash, had been reported by 

some workers (SRI 1977; 1988). 

Harvest Index. The HI (Table 2) were generally 

high, exceeding 41% in all cases, indicating a 

fairly effective redistribution of photosynthate and 

conversion of assimilates from leaves and stems into 

the tubers. However, the HI was reduced by fertilizing 
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with K probably due to excessive stover production. 

At 60–60–60 kg NPK/ha, HI was reduced to 41%. 

Leihner et al 1996 found that the HI in sole-cropped 

cassava was reduced by fertilizing from 40–55% to 

30–40%, due to excessive leaf growth at 60–190 days 

after planting. It is also reported that on very rich soils 

the plant may produce stems and leaves at the expense 

of roots (FAO 2007). There was no difference in 

HI between the two K sources, although it was 

expected that the sulfate would be a better converter 

of assimilates since cassava, like most of the other 

tropical root crops, is sensitive to the chloride ion 

(Onwueme and Sinha 1991).

Conclusion

To achieve higher stover and tuber yields in cassava 

K fertilizer was necessary. Although sulfate of potash 

generally produced higher igures than muriate of 
potash, there were no signiicant differences between 
the two K sources.  Mean response to muriate was 

126% of stover yield and 84% of tuber yield; response 

to sulfate was 128% of stover yield and 79% of tuber 

Parameter Value

pH 5.50

Organic matter (%) 0.07

Total N (%) 0.05

Available P
2
O

5
 (mg/kg) 1.20

Exchangeable cations (me/100g): 

Ca 1.88

Mg 0.47

Mn 0.19

K 0.15

N 0.18

CEC 2.87

Soil texture sandy loam

Table 1. Some chemical and physical properties of the 

experimental site (0–20 cm) at the start of the experiment.

Table 2. Cassava yields at inal harvest.

Treatments Stover weight Tuber weight HI

 (t/ha) (t/ha) (%)

0–0–0 8.4 9.3 52.5

60–60–0 9.9 12.1 55.0

KCl

60–60–30 16.9 16.9 50.0

60–60–60 21.0 14.9 41.5

60–60–90 19.0 18.5 49.5

K
2
SO

4

60–60–30 15.8 15.2 49.0

60–60–60 20.3 14.7 41.4

60–60–90 21.3 19.9 48.3

Lsd (5%) 4.2 3.3 - 

Table 4. Partial factor productivity (PFP) of cassava.

K rate Tuber weight PFP

(kg/ha) (kg/ha) 

0 9,300 -

0 12,100 -

KCl

30 16,900 563

60 14,900 248

90 18,500 205

K
2
SO

4

30 15,200 506

60 14,700 245

90 19,900 221

Table 3. Percentage increases of various treatments over 

absolute control.

Treatments Stover weight Tuber 

weight

60–60–0 17.8 30.1

KCl

60–60–30 101.2 81.7

60–60–60 150.2 72.0

60–60–90 126.2 98.9

Mean 125.8 84.2

K
2
SO

4

60–60–30 88.1 63.4

60–60–60 141.7 58.1

60–60–90 153.6 114.0

Mean 127.8 78.5
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