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ABSTRACT 
Insufficient supply of plant nutrients is one of the major problems contributing to low 
yields in the Mweiga area of Nyeri District. An on farm experiment was initiated to test 
the effect of nitrogen (N) and phosphorus (P) application on the pod yield of snow peas. 
Sixteen selected N and P fertilizer rates were tested in a randomly complete block design 
(RCBD) in farmer’s fields. Nitrogen was applied as calcium ammonium nitrate (CAN) 
and P as triple super phosphate (TSP). The experiment was conducted on a moderately 
acid soil pH 5.44) for four months (April – July 2007). Phosphorus was applied at 
planting at the rates of  0, 80 120 and 140 kg P2O5 /ha while N was applied in two splits ( 
Three weeks after emergence and at flowering stage)  at the rates of  0, 50, 70 and 90 kg 
N/ha . The treatment effects were significantly different (P≤ 0.05). The response to N was 
significant while there was no significant response to P. The mean pod yields ranged 
from 0.11 t ha-1 at zero N and P plots to 4.1t/ha at 90kg N with140 kg P2O5ha-1. This 
study is still ongoing at the same site to confirm these results. 
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INTRODUCTION 
The production of snow peas (Pisum sativum) in Kenya is a relatively new enterprise 
having started in the late 90's. Snow peas originated from Central or South East Asia, but 
currently the crop is grown worldwide (HCDA, 2004). In Kenya, the major growing areas 
are Githunguri, Limuru, Naromoru and Mweiga in Central province, Timau in Eastern 
and Timboroa in the Rift valley province (HCDA, 2004). The bulk of the crop is grown 
for export and ranks third among vegetable exports. The main export market is Europe, 
particularly, the United Kingdom, Germany and France. Other small consumers include 
Italy, Sweden, Switzerland and Belgium. Kenya faces competition from other producers 
in Africa in the production of snow peas, with Zimbabwe, Zambia and South Africa 
being the other major producers. Nevertheless, the demand for snow peas is increasing, 
and there is need for increasing the production in Kenya. During on farm snow and snap 
peas variety evaluation trials carried out in Timau and Naromoru areas  between 1999 - 
2001  by researchers from KARI-Thika (Njuguna et al , 2000), it was found that  farmers 
used fertilizers liberally without due regard to soil testing in order to provide a guide on 
the appropriate fertilizers/rates to use. They were applying diammonium phosphate 
(DAP), or the compound fertilizers such as 23:23:0, 17:17:17: or 15:15:15: at planting 
and topdressing with urea, CAN, ammonium sulfite nitrate (ASN), and sulphate of 
ammonia (SA). Farmers applied different rates of the above fertilizers whether at planting 
or topdressing. The various rates used were; one bottle top, one tablespoonful, two 



tablespoonfuls, one teaspoonful and one handful/m row. Some of the fertilizers like DAP, 
ASN, urea, and SA form acidic residues in the soil and this does not auger well for snow 
peas because they do not perform well under strongly acid soils. A fertilizer such as SA d 
is known to have reduced surface soil pH from an initial 5.7 to 4.0, while urea reduced 
the same soil to pH 4.9 in a period of five years in USA (Donahue et al., 1977). Most 
farmers were not sure of the exact rates to use for a fertilizer type. The fertilization 
guidelines provided for the crop in the horticultural handbook (HCDA, 2004) 
recommends 230 kgP2O5/ha (40g DAP/m row) at planting and 130 kg N/ha (40g CAN/m 
row) during the top dressing stage. This recommendation is a blanket one and does not 
take into account the prevailing soil fertility status in the different areas where the crop is 
grown. Moreover, these rates could be rather high for some of Kenyan soils. Hence, 
farmers could be either over supplying or under supplying some nutrients and therefore 
affecting the final yields negatively. Work done under fertilizer use recommendation 
project (FURP) in Njabini (Nyandarua District) which occurs in a similar Agro- 
ecological zone like Mweiga  indicated that there was response to N and P application 
(FURP 1994). Therefore appropriate snow peas fertilization is necessary particularly 
because the smallholder yields in Mweiga ranged from 2 -3 t/ha while under estate 
production, obtained were 5 - 7t/ha and it is presumed that nutrition may be the problem. 
This study therefore conducted to determine the correct N and P fertilizer rates to apply 
in the Mweiga area of Nyeri District 
 
 
MATERIALS AND METHODS 
A site selection exercise was carried out in the snow peas growing area of Kieni West 
Division of Mweiga area by a team of scientists comprising a soil scientist, a pathologist, 
and an entomologist during the long rains of March/April, 2006. The site lies within the 
upper Highland agro-ecological zone (UH2) at an elevation of 2300 m above sea level. 
The mean annual temperature averages between 15 – 27oC while the average annual 
rainfall amounts to 800mm. The trial was set up in April 2007 on a moderately acid loam 
soil (pH 5.44) on a 0.125-acre parcel of land. One rectangular block of land measuring 32 
m x 16 m was laid out using sisal twines. A drip irrigation system was installed within the 
block. The whole block was served by eighteen (18) drip lines that had intra emitter 
spacing of 10 cm. The system was drawing water from a 250-liter water tank, which was 
raised to a height of 3m. Forty-eight plots each measuring 5mx2m were marked out with 
sisal twines in the three blocks. The blocks, each measuring 32m x 5m, were separated by 
paths measuring 0.5m. 
 
A 24-factorial experiment comprising N rates of 0, 50. 70, 90 kg/ha and P levels of 0, 80, 
120 and 140 kg/ha was laid out in the block. Sixteen different Nitrogen and phosphorus 
fertilizer treatments (Table 1) were tested in a randomly complete block design (RCBD) 
in three replicates. Triple Super phosphate was applied along the rows mixed thoroughly 
with the soil before any planting was done. This was done to avoid any contact of the 
seed with fertilizer. Snow peas variety Oregon sugar pod 2 was planted at a spacing of 
80cm x 10 cm between and within rows respectively. The seeds were thereafter covered 
with soil and the entire experimental site irrigated. Nitrogen was applied as CAN in two 
split applications. The first was three weeks after emergence while the second was done 



at the flowering stage. Weeding was done twice within the crop cycle. Spraying and 
watering was done when the need arose. One composite top soil sample (0-15 cm) was 
collected from the trial site  and analyzed for soil reaction, available sodium, potassium, 
magnesium, manganese, phosphorus, copper, iron, and zinc using the double acid 
procedure (Mehlich, 1953). Organic carbon was determined following the Walkley and 
Black (1934) method. Total Nitrogen was analyzed following the method as described by 
Muchena et al (1980).  
 
Pod yields for each treatment from all the forty eight (48) plots were recorded separately 
at every harvest done until the end of the crop cycle by the farmer. Fresh pod yields were 
taken by the farmer using a spring balance. Harvesting was done twice a week. Analysis 
of variance was carried out on the yield data using SAS statistical package. Means 
separation was by LSD.  
 
 
Table 1: Fertilizer treatments applied in each replicate 
 Treatments 
Treatment Codes ( Kg N/Ha ) (Kg P2O5/ha) 

E 0 0 
D 0 80 
M 0 120 
I 0 140 
L 50 0 
G 50 80 
B 50 120 
A 50 140 
F 70 0 
C 70 80 
K 70 120 
O 70 140 
N 90 0 
H 90 80 
P 90 120 
J 90 140 

 
 
RESULTS 
 
Soil  
The soil reaction was moderately acid. Total Nitrogen was in adequate (0.23%) while the 
Mehlich-1 extractable P was well-supplied (30 ppm). Potassium, calcium and magnesium 
were also in adequate levels. Organic carbon was moderately supplied. The trace 
elements such as manganese, iron, and zinc were well supplied but copper was 
deficient.Table2. The sufficiency /insufficiency nutrient levels are as set by NARL 
classification.  
 



Pod yield response to treatment factors. 
Results indicated significant differences between treatment (p=0.001).Figure 1 and Table 
3. The highest mean yield of 4.1 t/ha was obtained from 90 N, 140 P2O5 kg/ha, while the 
lowest yield of 0.1t/ha was realized at nil treatment. 
 
Combinations of 90 N 140 P2O5) kg/ha, with 140 P2O5) kg/ha, 90 N with 90 N with 120 
P2O5 kg/ha and 90 kg N, with 80 P2O5 kg/ha gave significantly higher yields than the 
control with yield increases of 4, 3.7 and 3.9 t/ha respectively 
 
Response to Nitrogen   
The mean yields ranged from 0.1 to 3.1 t/ha application up to 50 kg N/ha did not increase 
yields significantly over the zero treatment. This is shown in Table 3 and Figure 2. 
Significant responses were realized when nitrogen levels were 70 kg/ha and above. 
However, the yields obtained when N was applied at 70 and 90 kg/ha were not 
significantly different (2.3t/ha and 3.1t/ha respectively). 
 
Response to Phosphorus application 
The mean pod yields ranged from 0.1 to 0.2 t/ha. This was as a result of not applying any 
phosphorus and applying it at 140 kgP2O5/ha respectively (Statement not clear). 
Application of phosphorus alone at all the four levels did not significantly increase the 
pod yields. (P=0.001 as shown in Figure 3 and Table 3. 
 
Nitrogen and phosphorus interactions 
The mean yields ranged from 0.54 t/ha to 4.1t/ha. At 5% significance level a number of 
treatments showed significant differences (P= 0.001). This is shown in Figure1 and Table 
3. The treatment combinations 70N, with 80P, 90N with 80P and 90N, with 140P had the 
highest yield increases of 2.2t/ha, 3.9 and 4.0 t/ha respectively over the control. 
 
DISCUSSION 
Lack of significant differences in yields due to phosphorus application could probably be 
due to the adequate levels of the same in the soil (30 ppm). Although the site has high 
levels of organic carbon (3%) the positive response to Nitrogen might be explained by the 
low temperatures (15 0C) and unfavorable pH (5.44) of the soil, so that nitrogen fixing 
and nitrogen release by mineralization might be sub-optimal under these conditions. 
Additionally, nitrogen fertilizer is required for optimal plant growth. 
 
At the site under study, the yields obtained when Nitrogen applied at 50 kg/ha were not 
significantly different from the control. Significant responses were experienced when 
Nitrogen levels were 70 kg/ha and above.  
 
CONCLUSION 
From the findings, it was apparent that application of Nitrogenous fertilizers is necessary 
for snow peas at this site. Nevertheless the interaction of both elements is advantages and 
hence the treatment combination of 70 Kg N, 80Kg P2O5/ ha appear promising at this site. 
However, data for one season may not be enough and there is need to repeat the trial in 



different sites and seasons to fine-tune conclusively the fertilizer recommendation for 
Mweiga.  
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Table 2. Chemical Properties of the Soil in Mweiga 

PH (1 :2.5) N 
% 

P 
ppm 

K 
me% 

Ca 
me% 

Mg 
me% 

C 
% 

Mn 
me% 

Fe 
ppm 

Cu 
ppm 

Zn       
ppm 

5.44 0.23 30 1.43 4 3.10 3.02 2.46 66.7 1.26 10.1 
 
 
Table 3. Mean pod yields (t/ha) and their statistical analyses 

Treatment rates 
(N, P2O5) Kg/ha 

Mean yields (T/ha) 

0,  0 0.1c  
0, 80 0.11c 
0, 120 0.11c 
0, 140 0.11 c 
50, 0 0.54c 
50, 80 0.54c 
50, 120 0.54c 
50, 140 0.54c 
70, 0 2.3b 
70, 80 2.3 b 
70, 120 2.3b 
70, 140 2.3b 
90, 0 3.1a 
90, 80 3.97a 
90, 120 3.83a 
90, 140 4.1a 
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Figure 1: Snow peas mean yield (tons/ha) 
 
 
 
 

Effect of N when no P is applied
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Figure 2: Effect of N when no P is applied 



 
 
 
 

Effect of P when No N was applied
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Figure 3: Effect of P when no N is applied 
 


