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ABSTRACT
Sugarcane fertilization in Kenyan plantations is largely concentrated on Nitrogen and
Phosphorus. Use of Potassium, secondary nutrients and micronutrients is altogether missing.
Recent soil analysis results indicate that soils in the Mumias Sugar zone of western Kenya
that accounts for 50-60 % of national production are K- deficient. In examining the quality
factor in sugarcane payment systems as envisaged in recent legislation, adoption of balanced
nutrition by inclusion of K would help improve sugar cane productivity and enhance sugar
recovery. This paper reports the effect of K, N and their interaction on sugarcane yield and
juice quality on acrisols. Four experiments were established in several locations from 2009-
2011. The treatments included a factorial combination of four rates of K at 0, 60, 120 and
180 kg/ha K,O and four rates of N at 0, 46, 92 and 138 kg/ha N. Recommended basal
phosphate was included in every plot at 92 kg/ha P,Os Each experiment was harvested after
18 months of growth. Results showed significant responses to K and N. Agronomic
efficiency was higher in plots supplied with K along with N. Nitrogen and K,O application
rates that produced optimum cane yields were: N = 46kg/ha and K,0 = 60 kg/ha; however,
economically profitable rates were N = 46-92 kg/ha and K,O at 60 kg/ha. Productivity gains
did not offset costs when rates were higher than 120 kg/ha of K,O and 138 kg/ha of N. The
results imply that the inclusion of K in the sugar cane fertilization regime at Mumias will be
beneficial. An initial rate of 60kg/ha K,O (2 bags of 50 kg muriate of potash is
recommended on soils with K-deficiency. There were strong indications that with K
fertilization the current N recommendation of 120 — 150 kg N/ha could be reduced to only
78-92 kg/ha due to better N utilization from the interaction with K.
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Introduction

A major challenge facing the sugar industry in Kenya is
declining crop yields over the last two decades. Sugar
production in the year 2012 totaled 502,563 metric tons (Mt)
against 741,152 Mt required for consumption creating a deficit
of 238,589 Mt that was met by importation (KSB, 2012). The
sugar deficit was caused by among other factors, low cane yields
with fluctuating quality in virtually all sugarcane growing zones.
In the Mumias Sugar Zone of Western Kenya that contributes
50-60 % of national sugar production, mean sugarcane yields
declined from a high of 110 tons/ha in 1996 to a low of only 55
t/ha in 2012 (Figure 1). Average Pol in cane was 11.16%
compared with the industry target of 13.50 % (KSB, 2012).
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Figure 1: Average sugarcane yields in MSZ (1996-2012)
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NE — Nucleus Estate (miller owned); OG- Out growers (farmer
owned)

The sugarcane production practices in the Mumias sugar
zone (MSZ) are thought to have led to serious deterioration of
the soil physical and chemical quality parameters which appears
to be the main contributory factor to the sharp yield decline over
the years. Growing of sugarcane on the same land is a common
practice with no well defined breaks, rotations or fallow periods
between the previous crop and re-plant (Wawire et al., 2007).
Sugarcane fertilization in the plantations is largely concentrated
on nitrogen (N) and phosphorus (P) with N and P sources being
Urea and DAP respectively. The current recommendation for
sugarcane is 120-150 kg/ha N and 80-95 kg/ha P,Os. Balanced
nutrition through use of potassium (K), secondary nutrients and
micronutrients is altogether missing as K was thought to be
adequate in the soils (Wawire et al., 2007). However, recent
laboratory analysis results indicate that soils in MSZ are
characterized by low pH (< 5.5), low P (< 10 ppm), low to
moderate K (0.1-0.7 m.e), low Ca and Mg (1-2 m.e.) and low
CEC (<9 m.e.) (MSC, 2012).

Sugarcane is capable of rapidly depleting soil of nutrients,
particularly potassium. In South Africa, for instance, the aerial
parts of an adequately fertilized 12 months old rain fed plant
cane crop have been reported to contain 214 kg K ha—1 (Wood,
1990). Under irrigation, a cane crop of similar age and variety
may remove as much as 790 kg K ha-1. In the Histosols of
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Florida, an average of 343 kg K ha—1 was removed from the
field at harvest of the sugarcane (Coale er al,1993). In
Mauritius, more than 250 kg K ha-1 was recovered by
sugarcane from soils high in available K even when no K was
applied (Cavalot ef al.,1990). In Australia the average kg K ha-1
in the aboveground biomass of a crop of 84 tonnes cane ha—1
was 198 kg K ha—1 (Chapman, 1996). It is thus clear that for the
long term and sustainable use of sugarcane lands, the removal of
such large quantities of K needs to be balanced by adequate K
inputs if a decline in soil fertility is to be avoided — hence the
importance of K manuring in sugarcane cultivation (Ng Kee
Kwong, 1994).

Jaetzold et al. (2005) reported low and declining soil
fertility in the densely populated Western Kenya with
deficiencies of N, P and K wide spread leading to low and
declining crop yields. Krauss (2004) reported that K depleted
soils have in-efficient N fertilizer use even if recommended
doses are applied. Potassium plays a key role in N metabolism,
and plants inadequately supplied with K fail to transport nitrate
efficiently to the shoots (Krauss, 2004). Yadav et al. (2009)
observed that adoption of balanced and judicious use of all
nutrients can help improve cane productivity and enhance sugar
recovery by enhancing resistance against biotic and abiotic
stresses, and better synthesis and storage of sugar. Gupta and
Shukla (1973) observed that K and N need to be in balance; that
while N responses can be small, use of K alongside N ensures
better yields of cane. Yara (2011) have observed that it is
important to have sufficient potassium available to utilize the
assimilated nitrogen in the cane to bring about good crop
maturity. Kolln et al. (2013) observed that increases in soil K
content increased sugarcane productivity in Brazil. In S.E Asia,
Haerdter and Fairhurst (2003) reported a 16% N recovery when
traditional N and P were applied to maize. The crop’s N
recovery improved to 76% in plots treated with N, P and K as K
is involved in N metabolism. Phosphorous and K recoveries also
improved respectively from 1 to 22 % in P and from 13 to 61 %
in balanced N, P and K application.

Nitrogen is essential in sugarcane metabolism affecting
essential physiological processes. It is one of the main building
blocks of proteins and essential for photosynthesis and sugar
production (MSIRI, 2000). Correct N nutrition not only
increases cane yield, but also improves the sucrose content in
the harvested cane. However, excessive N use can reduce sugar
quality, leading to lower sucrose contents and discolouration of
sugar crystals (Meyer and Wood, 2001). This response to N rate
varies with variety. It is important though to balance N use with
K, so as to maximize sugar conversion, content and juice quality
(Meyer and Wood, 2001). In Australia’s dry sunny region of
Burkedin, N application significantly raised yields compared to
other rain fed regions. However, used in excess, N prolonged
vegetative growth, delaying maturity and ripening. Late N also
reduced sugar quality characteristics, including sugar purity,
colour and clarification (Yara, 2011).

In examining the quality factor in sugarcane payment
systems, K and N fertilization become a key consideration
because they affect yield and sucrose accumulation. Potassium
is not included in the current fertilizer regime at Mumias.
Whether K can improve sugarcane quality (high sucrose
content) is an aspect that warrants investigation and
documentation. The objective of this study, therefore, was to
determine the effects of K, N and their interaction on sugarcane
growth, yield and quality.
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Materials and methods

Four experiments were conducted in 2009-2011 in different
locations on the miller owned Nucleus estate (NE) and out
growers (OG) fields of the Mumias sugar zone (0°21’N and 34°
30’E at 1314 m above sea level). The zone receives bi-modal
rainfall ranging from 1500-2000 mm per annum with long rains
peaking in April-May and short rains in September-October
each year. The dominant soil type in the zone is orthic Acrisol
(60%) followed by Ferralsol, Nitosol, Cambisol and Planosol
(40%) (Jaetzold et. al.,2005). According to Jaetzold et. al.,
2005), acrisols are acidic soils with low base status; they are
strongly leached and are rich in Aluminum (Al) and Iron (Fe)
Oxide elements that are responsible for nutrient fixation at low
pH thus making the nutrients unavailable to plants. This is an
aspect that demands special crop management practices in
sugarcane grown on these soils.

The soil chemical and physical characteristics are shown in
Tables 1 and 2 below. All experiments assessed the plant crop
data over 18 months growth period in two seasons. The
experimental design was RCBD with a 4x4 factorial
arrangement of the treatments and three replications. Treatments
included four rates of K (0, 60, 120 and 180 kg/ha K,0) and
four rates of N (0, 46, 92 and 138 kg/ha N). Fertilizers Urea (46
% N) and Muriate of potash MOP (60 % KCI) were used as N
and K source respectively. Recommended basal P at 92 kg/ha
P,0s was supplied from single superphosphate (SSP) in plots
where no N was applied or diammonium phosphate (DAP)
where N was applied at 46, 92 or 138 kg/ha N. The rate of N
applicable was adjusted based on the content in DAP. Gross plot
size was 1.5 m x 6 rows x 10 m = 90 m”in NE and 1.2 m x 6
rows x 10 m = 72 m” in OG based on the standard practice for
spacing in the two sectors. The net plot size for data collection
was 1.5 m x 4 rows x 10 m= 60 m”in NE and 1.2 m x 4 rows x
10 m= 48 m* in OG. Other necessary agronomic practices like
weed management, top dressing with N, pest and disease
observation were carried out as per (KESREF, 2002)
recommendations. Predominantly grown sugarcane variety CO
945 was used in the study as a test crop. Variety CO 945 is a
medium maturing sugarcane cultivar harvested between 17 and
20 months. Apparent sucrose content at maturity is estimated at
12-14 % with fibre at 15-18 % (Jagathesan et al.,1990).

Data was collected on sugarcane emergence and tillering,
foliar N, P and K content, stalk number, height and inter-node
length, cane yield, sugar yield, juice quality and fibre %,
diseases and pests. Agronomic efficiency (AE) and economic
evaluation was also done. The data collected were subjected to
analysis of variance using GenStat Release 13.2 (PC/Windows
7) Copyright 2010, VSN International Limited and means
compared by Fischer’s Least Significant Difference (LSD)
procedure at 5 % level of significance (Steel and Torrie, 1987).
Results and Discussion

Cane yield, juice quality, sugar yield, agronomic efficiency
and economic evalution results are presented in Tables 3-7 and
illustrated in Figures 2-5 for sugarcane yield.

Sugarcane yield

Application of K and N significantly increased sugarcane
yields. It was also evident that with K application, the rate of N
applied could be reduced to modest levels of 46-92 kg/ha N.
This finding appeared to confirm that K plays a key role in N
metabolism, and that plants inadequately supplied with K fail to
transport nitrate efficiently to the shoots (Krauss, 2004). It also
agreed with several others studies. Kolln et al. (2013) observed
that increases in soil K content increased sugarcane productivity
in Brazil. In S.E Asia, Haerdter and Fairhurst (2003) reported a
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16% N recovery when traditional N and P were applied to
maize. The crop’s N recovery improved to 76% in plots treated
with N, P and K as K is involved in N metabolism. Phosphorous
and K recoveries also improved respectively from 1 to 22 % in P
and from 13 to 61 % in balanced N, P and K application. Gupta
and Shukla (1973) observed that K and N need to be in balance;
that while N responses can be small, use of K alongside N
ensures better yields of cane. Similarly, Yara (2011) observed
that it is important to have sufficient potassium available to
utilize the assimilated nitrogen in the cane to bring about good
crop maturity. Prasad et al. (1996), on the other hand, found in a
sandy loam calcareous soil of North Bihar that cane yield was
increased from 50 t ha—1 without K fertilization to 74.5 t ha-1
with only 60 kg K ha—1. At 11 locations in Sao Paulo State of
Brazil, Korndorfer (1990) indicated that raising application of K
to 150 kg K ha-1 progressively increased cane yield. Rabindra
et al. (1993) demonstrated that sugarcane grown continuously
from 1971 on a red sandy loam soil at Karnataka in India gave
cane yield of 63 t ha—1 in 1971 with and without fertilizers, but
in 1988 while the cane yield with N alone (250 kg N ha—1) was
30-34 t ha—1, application of NPK with K at 125 kg K ha—-1 gave
cane yield of 130-136 t ha—1.

However, the results of this study did not agree with those
of others. In South Africa, spectacular cane and sugar yield
response to K has been reported where K was not previously
applied (Meyer, 2013 pers. comm.). In India Lakholine et al.
(1979) showed in a 3-year study under Vidarbha conditions in
India that there was no response K applied at 50-100 kg K ha—1.
Similarly Olalla et al. (1986) showed that at 0-300 kg K ha-1,
there were no differences in cane and sugar yields at Malaga
during the first 2 years of K fertilizer use and during the next 2
years when K fertilization was withheld. Sachan er al. (1993)
also observed that plant cane crop did not respond to fertilizer K
application while the first ratoon crop only did so slightly in a
mollisol of Uttar Pradesh. Paneque et al. (1992) in Brazil
reported that neither plant cane nor the first ratoon responded to
K but cane yields increased by 23 and 39 t ha—1 at the end of the
second and third ratoons, respectively. Yang and Chen (1991)
reported that only 33% of the sites studied in Fiji showed a
response to K fertilization.
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Figure 2: Effect of K on sugarcane yield in NE
Sugar yield, juice quality and fibre % cane

Sugar yield per hectare generally increased with K and N
application (Table 4). However, yield due to K application was
attributed to improved juice quality (Pol % cane) since K is
known to promote sugar synthesis and its translocation to the
storage tissue. The improvement in juice quality is thought to be
due to an increase in activity of sucrose synthesizing enzymes
which also help increase the sucrose yield (Kumar et al., 2002).
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Figure 5: Effect of N on sugarcane yield in OG

Application of N resulted in higher cane yields hence the
high overall sugar yield per ha recorded. A significant drop in
juice quality was noted with N application at 138 kg/ha in the
absence of K or with K application at 60 kg/ha K,O (Table 5),
confirming that excess N application is detrimental to sugarcane
juice quality. Fibre % cane was variable with slightly lower
levels indicated at higher levels of K application. However, this
was considered to be highly a varietal characteristic.

The results of this study agreed with those of Phonde et al.
(2005) who observed that adequate K supply ensured higher
sugar yields and those of Malavolta (1994); Mahamuni et al.
(1975) and Khosa (2002) showing that K improved juice quality
(Pol) and reduced fibre content. In addition, it agreed with those
of Yara (2011) who observed that it is important to have
sufficient K available to utilize the assimilated N in the cane to
bring about good crop maturity and ensure that reducing sugars
are converted to sucrose. However, the results were contrary to
those of (Perez and Melgar, 2002; Watanabe et al., 2013)
suggesting that very high levels of K reduced sucrose levels and
those by Kawamitsu ef al. (1997) which showed that K had a
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highly negative correlation with sucrose contents in the juice of
sugarcane in Japan. Results of this study also agreed with the
observation that correct N nutrition not only increases cane
yield, but also improves the sucrose content in the harvested
cane. However, used in excess, N prolongs vegetative growth,
delaying maturity and ripening (Meyer and Wood, 2001). Late
N also reduced sugar quality characteristics, including sugar
purity, colour and clarification (Yara, 2011).

Agronomic efficiency (AE)

In both the NE and OG experiments, highest agronomic
efficiencies were obtained with K fertilization at 60-120 kg/ha
K,0 and N application at 46-92 kg/ha N. The AEs were greater
in plots supplied with K along with N. These results agreed with
those of studies from Utta Pradesh, India (Singh er al., 2008)
which showed that AE was greater in plots with balanced supply
of K, S, and Mg along with N and P. The concomitant increase
in N use efficiency due to P, K, S and Mg application was in the
range of 364 to 557 kg cane/kg nutrient. The increase in
efficiency of the individual nutrient was 1,652 to 2,532 kg cane
with P,0O5, 692 to 906 kg cane/kg K,O, 1,615 to 1,857 kg
cane/kg S, and 3,687 to 3,713 kg cane/kg Mg. Other studies on
sesame (Sesamum indicum) in Mubi Region, Adamawa State,
Nigeria indicated that balanced nutrition with N, P and K
application led to increased dry matter and seed yields. The
inclusion of K was desired for balanced nutrition (Shehu et al.,
2010). These results, therefore, are in agreement with those by
Gupta and Shukla (1973) who observed that K and N need to be
in balance; that while N responses can be small, use of K
alongside N ensures better yields of cane.

Economic Evaluation

Value cost ratios (VCRs) followed the same pattern for AEs
where the highest were generally recorded with K application at
60 kg/ha K,O and N at 46 kg/ha. VCRs were higher on the NE
compared with OG due to the higher yields recorded. This
finding established the need to invest in fertilizer K as muriate
of potash with initial rate of 2 bags (60 kg/ha K,0).

The current fertilizer regime at Mumias costs Ksh 27,428
per ha. With inclusion of K at 60 kg/ha K,O this cost would
escalate by 25.5% to Ksh 34,428 per ha. However, the increased
returns per ha would offset the costs and give profit to the
growers. Under the circumstances, application of K at 60 kg/ha
K,0O would be feasible for a start and a reduction in the bags/ha
Urea necessary to balance the costs to the growers.

Conclusion and Recommendation

The results of this study establish the significance of
balanced fertilization with K for higher cane yield, higher sugar
yield and higher farmer profit with sugarcane. Although year to
year weather and location specific soil fertility variability as
well as sugarcane variety greatly influence yield and nutrient use
efficiency, this can be minimized through fertilizer best
management practices. It is recommended that K be included in
the fertilization regime at Mumias initially at 60kg/ha K,O (2
bags of 50 kg muriate of potash). There were strong indications
that with K fertilization the current N recommendation of 120 —
150 kg N/ha could be reduced to only 78-92 kg/ha due to better
N utilization from the interaction with K.
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Table 1: Soil chemical characteristics at the study sites

Site pH P Mehlich | Ca Mg Ca/Mg K CEC Total N | Org.C

(1:1) (ppm) (m.e.) (m.e) ratio (m.e) (%) (%) (%)
NE field D51 5.0 8.8 5.5 2.27 2.42 0.20 11.3 0.10 0.45
OG Musanda 22 4.7 25.5 1.0 1.07 0.90 0.30 10.1 0.12 1.28
NE field E35 4.9 13.3 6.1 2.58 2.36 0.40 15.8 0.07 0.76
OG Khalaba 49 5.2 27.9 2.1 1.01 2.08 0.30 8.5 0.12 1.39
Recommended for 5.5 > 20 >4.0 >2.0 2:1 > 0.7 >12.0 > 1.0 >2.0
sugarcane®

Source : Mumias Agronomy laboratory ; Key : NE - Nucleus Estate (miller owned) , OG — Outgrowers (farmer owned) ; SCL- sandy clay loam; CL- clay
loam; BD - bulk density; MC - moisture content
*BSES, Australia (1994); Okalebo et al. (2002)

Table 2: Soil physical characteristics at the study sites

Site Soil depth | BD (g/cm3 ) | MC (%) | Porosity (%) | Soil texture | Total LTM

(cm) rainfall | (mm)
(mm)

NE field D 51 0-30 1.65 32.96 37.9 SCL 2909.2 2756.4
30 - 60 1.85 24.64 30.3

OG Musanda 22 0-30 1.46 35.55 44.5 SCL 2397.7 2535.6
30 - 60 1.48 45.32 44.2

NE field E35 0-30 1.66 35.84 37.4 SCL 3246.4 2980.3
30 - 60 1.67 29.90 37.0

OG Khalaba 49 0-30 1.46 12.97 44.9 SCL 2949.3 2937.0
30 - 60 1.69 16.64 36.4

Recommended for 1.1-14 <50 > 50 1800 - 3000

sugarcane®

Source : Mumias Agronomy laboratory ; Key : NE - Nucleus Estate, OG — Outgrowers ;SCL- sandy clay loam;CL- clay loam; BD - bulk density; MC -
moisture content;*BSES, Australia (1994); Okalebo et al. (2002)

Table 3: Effect of N and K on sugarcane yield (t/ha)

Rates (kg/ha) Nucleus Estate (Miller owned) | Out growers (Farmer owned)
N K Season 1 Season 2 Season 1 Season 2
0 0 101.7 122.2 88.6 65.1
60 114.2 1234 100.9 67.7
120 114.7 125.8 76.8 68.1
180 119.7 139.4 111.6 74.2
46 0 111.7 130.1 86.9 65.7
60 126.8 130.9 102.9 69.3
120 125.8 142.6 129.0 75.6
180 134.6 126.4 117.7 68.5
92 0 116.8 123.1 88.7 66.9
60 125.8 130.8 91.5 79.7
120 127.7 145.9 125.2 82.9
180 125.6 148.1 123.9 95.7
138 0 107.0 124.7 103.4 69.9
60 124.9 149.5 87.8 88.6
120 121.0 146.7 114.1 85.0
180 132.0 152.9 128.1 89.0
Mean 120.6 1352 104.8 75.7
LSDgos5 | (NXK) | 5.7%%* 3.3k 8.1k S
CV % 2.8 3.6 4.6 4.2
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Table 4: Effect of N and K on sugar yield (t/ha)

Rates (kg/ha) Nucleus Estate (Miller owned) | Out growers (Farmer owned)
N K Season 1 Season 2 Season 1 Season 2
0 0 15.94 17.67 12.21 8.48
60 16.31 17.32 14.32 9.14
120 | 16.55 18.01 14.11 9.37
180 | 17.44 20.36 16.12 10.75
46 0 14.58 17.25 12.70 7.96
60 18.22 18.17 14.85 9.03
120 | 18.00 19.91 18.86 10.37
180 | 19.77 17.69 16.63 9.78
92 0 15.72 17.95 12.10 8.24
60 17.32 17.73 13.27 10.00
120 | 18.17 19.93 18.01 11.68
180 | 17.35 20.71 17.79 13.54
138 0 14.04 15.60 13.26 8.42
60 17.34 18.97 12.61 10.88
120 | 17.24 19.34 16.46 11.24
180 | 18.99 20.26 18.88 12.05
Mean 17.06 18.55 15.14 10.06
LSDg s (NxK) 1.05% 0.45% .18 0.67***
CV % 3.6 1.5 4.7 4.1

Table 5: Effect of N and K on sugarcane juice quality (Pol % cane)

Rates (kg/ha)

Nucleus Estate (Miller owned)

Out growers (Farmer owned)

N K Season 1 Season 2 Season 1 Season 2
0 0 13.37 13.64 13.78 13.03
60 14.27 14.03 14.20 13.50
120 | 1443 14.31 14.46 13.77
180 | 14.57 14.60 14.45 14.48
46 0 14.33 13.26 13.79 12.91
60 14.37 13.88 14.13 13.03
120 | 14.38 13.96 14.42 13.73
180 | 14.70 13.99 14.43 14.27
92 0 13.47 12.55 13.67 12.31
60 13.77 13.55 14.41 12.55
120 | 14.23 13.65 14.39 14.10
180 | 13.81 13.98 14.44 14.15
138 0 13.11 12.51 13.47 12.03
60 13.89 12.64 13.89 12.28
120 | 14.25 13.18 13.95 13.21
180 | 14.38 13.25 14.38 13.55
Mean 14.15 13.56 14.14 13.31
LSD o5 (NxK) 0.57* 0.04%#3k:% 0.37* 0.26%**
CV % 2.4 0.2 1.5 1.2

Table 6: Effect of N and K on Agronomic efficiency (kg sugarcane/kg nutrient)

Rates (kg/ha) Nucleus Estate (Miller owned) Qut growers (Farmer owned)
N K Seasonl Season 2 Season 1 Season 2
YI % AE YI % AE YI % AE YI % AE

0 0
60 125 | 123 | 822 1.2 1.0 | 79 | 123 | 139 | 809 | 18.0 | 36.2 | 118.4
120 13.0 | 128 | 613 | 36 | 29 | 17.0 | 28.2 | 31.8 | 133.0 | 184 | 37.0 | 86.8
180 18.0 | 17.7 | 662 | 172 | 14.1 | 63.2 | 23.0 | 26.0 | 84.6 | 24.5 | 493 | 90.1

46 0 100 98 | 725 | 79 | 6.5 | 572 | 83 | 94 | 60.1 | 16.0 | 322 | 1159
60 251|247 | 1268 | 87 | 7.1 | 439 | 143 | 16.1 | 72.2 | 20.6 | 41.4 | 104.0
120 235231 | 91.1 | 244 | 20.0 | 946 | 404 | 456 | 156.6 | 259 | 52.1 | 100.4
180 3291324 [1035] 42 | 34 | 132 [29.1 1328 | 91.5 | 18.8 | 37.8 | 59.1

92 0 151 | 148 | 82.1 [ 09 | 0.7 | 49 | 0.1 | 0.1 0.5 17.2 | 346 | 935
60 241 |1 237 | 988 | 86 | 7.0 | 352 | 29 | 33 11.9 | 30.0 | 60.4 | 123.0
120 26.0 | 25.6 | 855 | 237|194 | 78.0 | 36.6 | 41.3 | 1204 | 33.2 | 66.8 | 109.2
180 23.9 | 235 | 657 [ 259|212 | 712353 ]398 | 97.0 | 36.0 | 724 | 984

138 0 53 | 52 | 230 | 25| 20 (109|148 | 167 | 643 | 202 | 406 | 87.8
60 232|228 | 80.0 | 273|223 |94.1 | 29.2 | 33.0]| 100.7 | 38.9 | 783 | 134.1
120 19.3 1 19.0 | 55.1 | 24.5 | 20.0 | 70.0 | 35.5 | 40.1 | 101.4 | 353 | 71.0 | 100.9
180 303 1298 | 73.9 | 30.7 | 25.1 | 749 | 395 | 446 | 963 | 393 | 79.1 | 959

YI= Yield increase (kg), AE = agronomic efficiency (kg sugarcane/kg nutrient)
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Table 7: Economic Evaluation of the N and K treatments

Rates Nucleus Estate (Miller owned) Out growers (Farmer owned)
(kg/ha)
N K Seasonl Season 2 Seasonl Season 2
NR (Ksh) | VCR | NR (Ksh) VCR | NR (Ksh) VCR | NR (Ksh) VCR
0 0 207,815.90 | - 268,158.60 | - 155,049.40 43,056.30 | -
60 | 238,653.40 | 6.5 264,774.20 | 7.2 183,461.10 | 5.0 87,878.30 | 24
120 | 233,166.90 | 5.3 265,005.40 | 6.1 222,237.20 | 5.1 82,029.90 1.9
180 | 241,301.90 | 4.8 298,982.20 | 5.9 200,266.40 | 4.0 92,591.80 1.8
46 | 0 246,277.90 | - 300,153.30 | - 187,137.10 91,554.30 | -
60 | 284,985.60 | 10.0 | 295,563.70 | 10.4 | 197,411.10 | 6.9 103,555.70 | 3.6
120 | 273,142.40 | 7.7 323,815.80 | 9.1 265,553.00 | 7.5 111,814.40 | 3.1
180 | 294,596.20 | 6.9 268,005.20 | 6.3 226,020.30 | 5.3 84,373.50 | 2.0
92 |0 255,795.60 | - 273,142.30 | - 157,609.30 94,847.10 | -
60 | 276,038.60 | 8.0 289,342.40 | 8.4 158,670.50 | 4.6 124,698.30 | 3.6
120 | 274,789.90 | 6.6 327,838.70 | 7.9 248,692.80 | 6.0 126,911.10 | 3.1
180 | 261,433.20 | 5.4 327,467.30 | 6.8 237,950.10 | 4.9 127,972.30 | 2.6
138 |1 0 220,211.00 | - 272,043.10 | - 194,010.60 97,564.10 | -
60 | 267,304.30 | 6.6 339,675.50 | 8.4 228,378.20 | 5.6 144,311.40 | 3.6
120 | 248,499.00 | 5.2 324,239.10 | 6.8 239,515.90 | 5.0 126,947.00 | 2.7
180 | 274,886.00 | 5.1 336,009.70 | 6.2 244,121.90 | 4.5 131,553.00 | 2.4

NR= Net return, VCR= Value cost ratio, Price of SSP= Ksh 3,300, DAP= Ksh 3,897, MOP= Ksh 3,500 Urea= Ksh 2,960 per 50 kg bag; Price of
sugarcane= Ksh 3,750 per ton
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