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This study determined the appropriate planting depth of maize along with 
application of inorganic fertilizers. This was prompted by the low levels of 
inorganic fertilizers used and the inconsistent seed sowing depths in Tanzania. 
This study was a field work which used 60 kg N ha-1 and 60 kg P ha-1 and maize 
(Zea mays L.) seeds planted at soil depths of 5, 10 and 15 cm. Results indicated 
that the highest total dry biomass (per plot) was recorded for the absolute 
control (2.4 kg) plants and in plants which received N (2.6 kg), P (3.5 kg) and NP 
(2.8 kg) at the soil depths of 10 cm, 5 cm and 10 cm, and 10 cm, respectively. 
Application of N, P and NP gave the highest yield at 10 cm (4.67 t ha-1), 5 cm 
(5.39 t ha-1) and 10 cm (5.4 t ha-1), respectively. Furthermore, the highest harvest 
indices obtained from plants treated with N, P and NP were 57%, 70% and 61% 
at a depth of 10 cm. The yields obtained from this study was highly affected by 
uncontrolled field factors including termites and Quelea quelea aethiopica birds, 
whose absence could have adjusted the values to attainable yields exceeding 
these by 0.7. It is suggested that soil depths ranging from 5 to 10 cm indicate the 
best treatment for sowing the maize, although some variations might be caused 
by unexplained factors.  
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INTRODUCTION 
 
Maize is an important cereal crop in Tanzania which 
provides food source for human and animals as well as its 
use as a raw material for several agro-based industries. It 
belongs to the group of crops which have high growth rate, 
producing large biomass and in turn require more nutrients 
including nitrogen (N) and phosphorus (P) (Mengel and 
Kirkby, 2001). According to Rowhani et al., (2011), annual 
production of maize in Tanzania has hardly gone beyond 
3.0 million tonnes for the past ten years which is far below 
global potential of 4.9 t ha-1. The adverse and erratic 
weather conditions, low soil fertility and use of ungraded 
seeds are usually reported to be the major factors 
contributing to the reduction in the levels of crop 
production.  

Owusu-Gyimah et al., (2013) and Cassman (2007) 
reported increased importation of maize in most African 
countries each year because of low yield per hectare. This 
fact operates differently in Tanzania because some regions 
including Rukwa, Iringa, Njombe and Morogoro produce 

optimum quantities of maize (Kisetu and Mtakimwa, 2013). 
However, maize from these regions is normally transported 
to national food reserve to feed the food deficit regions. 
Low maize production in most African countries is reported 
by Owusu-Gyimah et al., (2013) to be attributed to low soil 
fertility. Low maize production in impoverished African 
soils is contributed to low level of fertilizer usage, poor 
agricultural practices, drought and post-harvest loses 
(Morris et al., 1999).  

Studies conducted by Stewart et al. (2005) and Niehues et 
al. (2004) revealed that starter nitrogen was able to 
stimulate the early growth and yield of maize. In Tanzania, 
low level of fertilizers is usually applied (8 kg ha-1) due to 
high cost (Rowhani et al., 2011). An application of urea and 
triple superphosphate (TSP) fertilizers in combination with 
farmyard manure was found to enhance the effectiveness of 
N and P fertilizers (Duncan, 2002). A study conducted by 
Ogunlela et al. (2005) found that urea amended with triple 
superphosphate, and  zeolite had  the potential for reducing  
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ammonia loss from soil surface and therefore increasing its 
availability for the crop. Synergistic relationship between N 
and P may convert relatively unavailable native and 
residual P to chemical forms which are susceptible for 
uptake by plants after dissociation (Ogunlela et al., 2005). 
This process may also produce CO2 from urea, which forms 
weak carbonic acid, H2CO3, in soil solution, resulting in the 
dissolution of primary P-containing minerals. However, 
Rehman et al. (2011) reported that the quantity of N uptake 
and its accumulation in the plant is controlled by the 
growth rate, but its increase in total biomass is not linear 
(Rehman et al., 2011). Gastal and Lemaire (2002) reported 
that N uptake of field crops varies significantly with 
seasons, sites and soil types, and with crop types regardless 
of the source of N. According to Rehman et al., (2011) 
nutrient P affects leaf growth and senescence dynamics in 
maize.  

The depth of sowing seeds affects seed emergence, plant 
population and time of plant maturity (Desbiolles, 2002; 
Srivastava et al., 2006; Aikins et al., 2011). Shallow sowing 
of a seed results in thin germination because of inadequate 
soil moisture at the top soil layer (Aikins et al., 2011; 
Molatudi and Mariga, 2009). In contrary, different studies 
conducted by Aikins et al. (2006) and Desbiolles (2002) 
found that deep sowing of a seed at depth more than 6 cm 
can affect seedling emergence and expected yield (Aikins et 
al., 2006; Desbiolles, 2002).  

According to Karayel and Özmerzi (2008), uniform seed 
spacing and depth expedite seed germination and seedling 
emergence and stand establishment, increasing ultimately 
the yield by minimizing competition between plants for 
available light, water, and nutrients (Karayel and Özmerzi, 
2008). Plants also may fail to exhaust nutrients optimally 
for their growth and development and are exposed to seed 
rots by pathogens when they are sown deep in the soil 
(Altuntas and Dede, 2009). Hand-hoe and ox-plough are the 
commonly used seeding tools of most smallholder farmers 
in Tanzania in which seeds cannot be maintained at the 
same depth. In addition, fertilizer application with respect 
to depth of sowing maize seeds has not been documented in 
Tanzanian soils. Therefore, the objective of this study was 
to determine the appropriate sowing depth as well as the 
effect of N and P containing fertilizers on maize 
performance for seeds planted at different soil depths. 
 
MATERIALS AND METHODS 
 
Description of the study area 
 
This study was conducted at the farm of the Department of 
Soil Science, Sokoine University of Agriculture, Morogoro 
region, located between latitude 07o 25` South and 
longitude 38o 04` East at an elevation of 540 m above sea 
level. The experimental site is characterized by well-
drained kaolinitic clayey soils, sub-humid to humid climate 
conditions and irregular rainfall distribution (Mahoo et al.  

 
 
 
 
1999). The mean annual air temperature is 24°C, whereas 
the annual soil temperature is iso-hyperthermic. The soil is 
predominantly Ultisols (Kanhaplic Haplustult/Chromic 
Acrisol) as described by Msanya et al., (2003) and generally 
acid in reaction with low essential nutrients (Kisetu et al., 
2013). 
 
Layout and Design of the Experiment  
 
The experiment was a bi-factorial, 4x3 with factor (i) 
nutrient element: (i1) control, (i2) nitrogen 60 kg ha-1, (i3) 
phosphorus 60 kg ha-1, (i4) urea + TSP, and factor (ii) 
planting depths: (ii1) 5 cm, (ii2) 10 cm, (ii3) 15 cm. The 
experiment was arranged in a randomized complete block 
design (RCBD) with three replications. The experimental 
area was demarcated into thirty six (36) plots; each one 
was 2.1 m × 1.5 m in size with 8 planting stations and 3 
rows. The spacing between the adjacent plots was 1 m. Two 
seeds were planted per station at a spacing of 0.75 m × 0.3 
m with plant population of 48 plants per plot following 
computational formula described by Adebooye et al. 
(2006). The treatment structure was: 

- Absolute control                      =             C5, C10, C15 
- Urea-Nitrogen        =            N5, N10, N15 
- Triple superphosphate, TSP =  P5, P10, P15 
- Urea + TSP                        =    NP5, NP10, NP15  
Where 5, 10 and 15 are the seed depths. 

  
Application of urea (N) and TSP (P) fertilizers and plant 
managements 
  
Maize seeds were planted at depths of 5, 10 and 15 cm in all 
plots on 7th March 2013 that is one week after the onset of 
rains. At planting time, urea and TSP fertilizers were 
applied at the rates of 40 kg N ha-1 (87 kg urea ha-1) and 60 
kg P ha-1 (138 kg P2O5 ha-1), respectively. The second 
application of urea was made 28 days after planting at a 
rate of 20 kg N ha-1. Fertilizer application was by sub-
soiling of 4 g TSP and banding of 2 g urea f per planting 
station. At 28 days after planting, 1 g of urea was applied in 
each planting station except in absolute control and sole 
TSP applied plots. In addition, the plots where urea was 
banded with TSP, 1.5 g of urea and 2 g of TSP were applied 
per planting station. However, at 14 days after planting, one 
maize plant was deliberately uprooted in each planting 
station thereby retaining only one plant in a planting 
station and this reduced plant population from 48 to 24 
plants per plot.  
 
Data collection  
 
During this experiment, the growth and maturity 
parameters of maize were determined as indicated by dry 
total biomass (TBM), grain yield and harvest index. Yield 
was estimated by harvesting dry cobs, uprooting all straws 
in   each   plot   and  weighing  them  using  a  spring balance  
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Table 1: Effects of N and P on dry total biomass of maize 
 

Treatments  Total biomass  

Depth(cm) Fertilizer  (kg/plot) 
5 C  3.2ef 
5 N  2.1ab 
5 P  2.8cd 
5 NP  1.6a 
10 C  2.4b 
10 N  2.6b 
10 P  2.8c 
10 NP  2.8c 
15 C  3.5f 
15 N  3.1ef 
15 P  1.7a 
15 NP  2.6bc 
CV (%) 

 
 10.6 

F pr. 
Depth  * 

Fertilizer  *** 
Interaction  *** 

 

Significance levels: *= p ≤ 0.05; ** = p ≤ 0.01; *** = p ≤0.001; N.S= Not 
Significant Different letter(s) in each column for the response variety 
indicates significant difference at p ≤ 0.05.  

 
 
 
where grain yield was expressed in t ha-1. Harvest index 
and agronomic efficiency of fertilizer treatment over 
control was determined as described by Kisetu and 
Mtakimwa (2013). Rehman et al. (2011) define agronomic 
fertilizer use efficiency (FUE) as the increase in yield of the 
harvested portion of the crop per unit of fertilizer applied 
or it is the grain to nutrient ratio. 
 
Statistical analysis 
 
The data obtained was statistically analyzed using GenStat 
Discovery 4th Edition software. Analysis of variance 
(ANOVA) technique of two factors was employed and the 
Duncan’s Multiple Range Test (DMRT) was applied to 
separate the significant treatment means (Wim et al., 
2007). 
 
 
RESULTS 
 
Effects of urea and triple superphosphate on maize 
total dry biomass  
 
Results of the effects of N from urea and P from TSP 
fertilizes on the total dry biomass of maize planted at 
different soil depths are presented in Table 1. 
 
Effect of N on maize total dry biomass 
 
Results showed significant (p ≤0.05 and p <0.001) 
variations in total dry biomass with application of 
fertilizers and the soil depths (Table 1). Results also 

showed that application of N to maize plants whose seeds 
were planted at a soil depth of 5 cm accumulated relatively 
small total dry biomass (2.1 kg per plot) compared with the 
absolute control (3.2 kg per plot). In addition, the total dry 
biomass obtained (2.6 kg per plot) for the maize plants 
which were planted at a soil depth of 10 cm was larger than 
that recorded at a soil depth of 5 cm and the absolute 
control at 10 cm deep. Furthermore, maize plants which 
were treated with N and seeds planted at a soil depth of 15 
cm recorded smaller total dry biomass (3.1 kg per plot) 
than that of the absolute control at a soil depth of 15 cm 
(3.5 kg per plot) but larger than that obtained at a soil 
depth of 10 cm (2.6 kg per plot).  
 
Effect of P on maize total dry biomass 
 
Results showed that an application of triple 
superphosphate (TSP) at 60 kg P ha-1 to maize plants whose 
seeds were planted at the soil depths of 5 and 10 cm 
accumulated relatively small total dry biomass (2.8 kg per 
plot) compared with the absolute control (3.2 and 2.4 kg 
per plot, respectively). In addition, the total dry biomass 
(1.7 kg per plot) obtained for the maize plants whose seeds 
were planted at a soil depth of 15 cm was smaller than that 
was recorded at the soil depths of 5 and 10 cm and with an 
application of P and the absolute control (3.5 kg per plot) at 
a soil depth of 15 cm.  
 
Effect of NP on maize total dry biomass 
 
Results showed that an application of NP fertilizer to maize 
plants whose seeds  were planted at the soil depths of 5 and  
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Table 2. Effects of N and P on maize yield and yield parameters 
 

               Treatments                                           Yield components 

Depth  Fertilizer  Grain weight Yield Fertilizer use efficiency Harvest Index 

(cm) 
 

 
(kg/plot) (t ha-1) Actual 

Transformed 

 

(%) 

5 C  1.0a 3.17a 
  

31a 
5 N  1.1b 3.17a 0 0.25 48de 
5 P  1.7c 5.39de 21 462 60ghi 
5 NP  1.12a 3.18a -10.5 100 32ab 
10 C  1.3a 4.13c 

  
54efg 

10 N  1.5c 4.67d 77 6071 57fg 
10 P  1.2a 3.81bc -5.3 23 70hi 
10 NP  1.8c 5.40de 37 1406 61ghi 
15 C  1.2b 3.81c 

  
34ab 

15 N  1.13b 3.17b 0 0.25 32a 
15 P  0.34a 3.83bc -5 20 42b 
15 NP  0.9ab 3.86b 0.8 1.8 35ab 
SEM± 

 
 0.2 0.7 

  
7.7 

CV (%) 
 

 16.5 16.5 
  

15 

F pr. 
Depth  ** ** No statistical capture NS 

Fertilizer  NS NS   *** 
Interaction  *** ***   *** 

 

Significance levels: *= p ≤ 0.05; ** = p ≤ 0.01; *** = p ≤0.001; N.S= Not Significant  
Different letter(s) in each column for the response variety indicates significant difference at p ≤ 0.05.  

 
 
 
15 cm accumulated smaller total dry biomass (1.6 and 2.6 
kg per plot, respectively) than the absolute control (3.2 and 
3.5 kg per plot, respectively) (Table 1). In addition,  the 
total dry biomass (2.8 kg per plot) obtained for the maize 
plants planted at a soil depth of 10 cm was smaller than 
that recorded at the soil depths of 5 and 15 cm with an 
application of NP fertilizer and with the absolute control 
(2.4 kg per plot) at 10 cm deep.  
 
Effects of urea and triple superphosphate on maize 
yield and yield parameters 
 
Results of the effects of N and P on yield parameters of 
maize at the different soil depths are presented in Table 2. 
 
Effect of N on maize yield 
 
Results indicated that at a soil depth of 15 cm, maize yield 
was not adjusted by application of N although at a soil 
depth of 10 cm N had significant (p <0.01) effect in 
increasing maize yield by 0.54 t ha-1. Results also showed 
significant (p ≤0.05 and p <0.001) variations with the types 
of fertilizers used and the planting depths (Table 2). Results 
showed that an application of N to maize plants whose 
seeds were planted at the soil depths of 5 and 15 cm had 
almost equal yields (3.17 t ha-1) to that obtained from 
absolute control. These values were lower than the yield 
(4.67 t ha-1) obtained from maize plants whose seeds were 
planted at a soil depth of 10 cm. However, at the planting 

soil depths of 10 and 15 cm, the yields in the absolute 
control were 4.13 and 3.81 t ha-1, respectively, but the 
yields of the maize plants which received nutrient N at 
these planting depths were 4.67 and 3.17 t ha-1, 
respectively.  
 
Effect of P on maize yield 
 
Results showed that an application of P to the maize plants 
whose seeds were planted at a soil depth of 5 cm had larger  
yield (5.39 t ha-1) than the absolute control (3.17 t ha-1) at 
the same planting depth (5 cm). The former also 
outweighed the yield (3.81 t ha-1) obtained from maize 
plants whose seeds were planted at the soil depths of 10 
and 15 cm(Table 2). In addition, the yield from maize plants 
whose seeds were planted at the soil depths of 10 and 15 
cm were smaller than their respective absolute control 
(4.13 and 3.81 t ha-1).  
 
Effect of NP on maize yield 
 
The yields from maize plants whose seeds were planted at 
the soil depths of 5 cm (3.18 t ha-1), 10 cm (5.4 t ha-1) and 
15 cm (3.86 t ha-1) and with an application of NP increased 
compared with their corresponding absolute control. In 
addition, the yields obtained from maize plants whose 
seeds were planted at the same soil depths but did not 
receive any application of NP were 3.17, 4.13 and 3.81 t ha-

1, respectively (Table 2). 



 
 
 
 
Effect of N on maize harvest index 
 
Results showed significant (p <0.001) effect of N on the 
increase of HI of the maize plants whose seeds were 
planted at the soil depths of 5 cm (48%) and 10 cm (57%). 
However, these values were low (32%) for the maize plants 
whose seeds were planted at the soil depth of 15 cm (Table 
2). 
 
Effect of P on maize harvest index 
 
Results showed that an application of P to maize plants had 
significant (p <0.001) effect on HI. However, the latter 
varied insignificantly (p >0.05) with the soil depths (Table 
2). Results also showed that HI for the maize plants whose 
seeds were planted at the soil depths of 5 cm (60%) and 10 
cm (70%) was higher than the HI from maize whose seeds 
were planted at a soil depth of 15 cm (42%). 
 
Effect of NP on maize harvest index 
 
Results indicated that at the soil depths of 5 cm (32%) and 
15 cm (35%), the HI for the maize plants which were 
treated with NP was almost similar to the values of HI 
obtained from their absolute control (Table 2). In addition, 
an application of NP increased HI at a soil depth of 10 cm 
(61%) compared with its corresponding absolute control 
(54%). 
 
 
DISCUSSION  
 
Effect of N on maize total dry biomass 
 
The findings from this study suggest that split application of 
urea at 40 kg N ha-1 at planting and 20 kg N ha-1 at 28 days 
after planting to maize plants whose seeds were planted at 
a soil depth of 10 cm gave promising total dry biomass 
compared with the soil depths of 5 and 15 cm, and when 
there is no application of N. This is attributed to the early 
and adequate exploration of N by the immediately formed 
plant roots and exploitation of a relatively large volume of 
soil by the plant. This allows redirection of N translocated 
in plant tissues by the hydrated K present abundantly in 
humid soils. Kisetu et al. (2013) report high K contents (8.3 
cmol(+) kg-1) in soils of the study area. Similar findings are 
also reported by Pikul et al. (2001) for maize seeds which 
were planted at the soil depths great than 7.5 cm.  
 
Effect of P on maize total dry biomass 
 
Basal application of TSP fertilizer at 60 kg P ha-1 to maize 
plants whose seeds were planted at a soil depth of 10 cm 
gave high total dry biomass compared with the soil depths 
of 5 and 15 cm and when there is no P application. This is 
associated with  the  synergistic relationship between P and  
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N and their reallocation by K in dry matter partitioning in 
plant tissues. Valluru et al. (2010) obtain 50 – 105% 
increase in biomass yield of pear millet with P addition and 
Sholly et al. (2010) record 29% yield increase with manure 
application in wheat. 
 
 Effect of NP on maize total dry biomass 
 
An application of NP fertilizer to maize plants whose seeds 
were planted at a soil depth of 10 cm gave high total dry 
biomass compared with the seeds planted at the soil depths 
of 5 and 15 cm and when there is no NP application. Similar 
findings are also reported by Mazengia (2011) that P 
enhances root development and strengthens straw of cereal 
crops and helps to prevent lodging and increase total dry 
biomass and overall grain yield. Aikins and Afuakwa (2008) 
reveal that sowing cowpea seeds at a soil depth of 5 cm 
produced the highest percentage seedling emergence, plant 
height, stem girth, number of leaves and dry matter yield 
compared with sowing at 2, 3, 7 and 9 cm. Hussen et al. 
(2013) indicate that planting maize at a soil depth of 6 cm 
produced the tallest plant, many leaves per plant, and the 
plant emergence was early at 100%. Their findings also 
showed that shallow (2 and 4 cm) and deep (8 and 12 cm) 
depths resulted to poor performance of similar parameters 
of maize plant. This indicates that the suitable planting soil 
depth for maize is between 5 and 10 cm that is the average 
of the shallow and deep sowing, which is also described by 
the findings of this study. 
 
Effect of N on maize yield 
  
The low yield obtained at a soil depth of 15 cm could be 
attributed to the delayed germination and seedling 
establishment, which definitely delayed tasseling and 
retarded ability of grain filling. In addition, the low yield 
recorded at a soil depth of 5 cm could be associated with 
increase in seed predation before germination, and during 
maturity prior to harvest. The area where this study was 
conducted is prone to Quelea quelea aethiopica birds which 
prey for cereal grains in the field when are planted at 
shallow depths. These birds also feed on maize grain when 
cobs are well established and the covers are easily 
loosened. In addition, the area is visited by monkeys from 
adjacent forest, which also affected intended cobs and 
grains in cobs hence reduced overal yield. Furthermore, 
termites also fell most of the maize plants which had grain-
filled cobs as their feeding debris and most grains rot 
before the yield data was taken.  
 
Effect of P on maize yield 
 
The relatively high response to nutrient P observed for 
maize plants whose seeds were planted at a soil depth of 5 
cm as opposed to absolute control could be attributed to 
the low levels of P (7.9 mg kg-1) in  the soil  of the study area  
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(Kisetu et al., 2013). The high contribution of P to maize 
yield could be related to the functions of P in grain 
formation and cob filling in grain forming plants. Similar 
findings are also reported by Wasonga et al. (2008) that 
there is significant increase in maize grain yields due to 
application of P at the Ayora, Wagai, Aboke, and Ukwala 
sites in western Kenya was an indicative of low inherent 
soil P.  
 
Effect of NP on maize yield 
 
The increase in yields with an application of NP could be 
attributed to the low levels of nutrients N and P in the study 
soil. In addition, variations in soil and air temperatures and 
the disturbances posed by predators to maize plants in the 
experimental plots could have triggered them to adjust 
their nutritional contents and metabolites, and direct them 
towards storage sinks that is the grains. These findings are 
in conformity to Duncan (2002) who reports that an 
application of urea-N and triple superphosphate (TSP) 
fertilizers in combination with farmyard manure effectively 
improved yield. A study conducted by Owusu-Gyimah et al. 
(2013) reveal similar findings in which the soil depths of 
NPK 15-15-15 fertilizer placement of 20 cm and 10 cm in 
the soil improved maize grain yield to be associated with 
fertilizer band placement beneath the seed sowing depth. 
Similar findings are also reported by Altuntas et al. (2005) 
in soil depths shallower as 3 and 5 cm for maize.  
 
Effect of N on maize harvest index 
 
The physiological efficiency of maize crop to partition dry 
matter content into its economic (grain) yield is referred as 
harvest index (HI), which is expressed in percentage. 
According to Khaliq et al. (2004), the higher the HI value, 
the higher the efficiency of converting dry matter into 
economic yield or rather yield. Harvest index is an 
important trait associated with dramatic increases in yields. 
Harvest index reflects the division of photosynthates 
between the grains and the vegetative plant and 
improvements in HI emphasize the importance of carbon 
allocation in grain production. Dry matter weight is an 
important plant component for determining grain yield 
and, crop improvement has been primarily based on the 
concept of maximizing grain yield per unit of dry matter 
produced (Fageria and Baligar, 2005). The high HI obtained 
for maize plants which were treated with N signifies the 
importance of N in the transformation of dry matter 
content into storage forms of grain at different depths. 
However, the maximum HI (57%) was recorded for maize 
plants whose seeds were planted at a soil depth of 10 cm 
and an application of N. Similar findings are also reported 
by Cheema et al. (2012) whose maximum harvest index is 
25% from plots fertilized with 50 kg N ha-1 as urea and 50 
kg N ha-1 as poultry manure in combination. Based on 
Cheema et al. (2012) findings, the  minimum  harvest index  

 
 
 
 
(15.7%) was recorded in plots where no fertilizer and 
manure was applied.  
 
Effect of P on maize harvest index 
 
The findings of this study suggest that use of inorganic P 
containing fertilizers has significant effect on the 
conversion of dry matter content to grain yield in cereal 
crops, maize inclusive. This could be related to the low 
levels of P in soils of the study area and the physiological 
function of P in accumulation of phytic acid in grains. These 
findings are also consistent with those obtained for plants 
which were treated with N at the same soil depths and the 
values were larger than their corresponding absolute 
control in each planting depth. Similar findings are also 
reported by Sigunga et al. (2002) for maize var. H513 
grown in Western Kenya. The information generated from 
this study is consistent with those of Wasonga et al. (2008) 
who report that fertilizer P application significantly (p 
<0.05) increased harvest index (HI) over the check. 
According to Wasonga et al. (2008), the insignificant 
differences in HI due to P rates above 13 kg P ha-1 was 
attributed to simultaneity increases in grain and total dry 
matter production. In addition, at 39 kg P ha-1 the mean HI 
values obtained by Wasonga et al. (2008) for Wagai, Aboke, 
Ukwala, and Ayora were 42%, 37%, 35%, and 35%, 
respectively, signifying the reliability of the findings of this 
study in P deficient soils.  
 
Effect of NP on maize harvest index 
 
The findings of this study suggest that an application of NP 
exclusively did not increase HI and all fertilized treatments 
were statistically at par with each other when compared 
with the absolute control. Similar findings of the effect of 
NP on HI are also reported by Ayub et al. (2000), Nasim et 
al. (2012) and Ayeni et al. (2010). The findings of this study 
show that an application of nutrients NP has significant 
effects on harvest index of the studied maize variety Situka. 
A study by Canakci et al. (2009) reveals that under 
conditions of higher soil moisture content, maize seeds took 
more time to germinate because of the increase in seeding 
soil depth when compared with the dry soil conditions. 
Optimum planting soil depth is generally related to the seed 
size type of emergence, and the type of soil in which the 
seeds are planted. Altuntas et al. (2005) and Hunsjak et al. 
(2002) report that large seeds emerged from greater 
depths because of large stored food reserves that were 
utilized during germination. Pikul et al. (2001) report that 
maize seed's inherent energy and germination process 
ensure maize seedling emergence from depths as great as 
7.5 cm. According to Altuntas and Dede (2009), shallow 
planting soil depths less than 2.5 cm exposes the roots to 
many growth hindering factors such as hot, dry soil, 
physical and/or chemical injury, and insect predation 
which    can   significantly   impede   root    development and  



 
 
 
 
optimum crop performance. In addition, this is likely to 
accelerate early season problems with stand-ability and 
nutrient deficiencies for the growing maize plant. Shallow 
soil depth of planting also may expose maize seeds to birds 
thereby extracting them from the planting holes; hence 
reduce expected plant stands in the field. 
 
 
CONCLUSION 
 
In order to optimize maize production in weathered clayey 
soils in the humid tropics of Tanzania, basal application of 
triple superphosphate at 60 kg P ha-1 and split application 
of urea at 40 kg N ha-1 during planting and 20 kg N ha-1 at 
28 days after planting is inevitably important. In addition, 
maize seeds should be planted at neither soil depths below 
5 cm nor more than 10 cm. It is also convenient that more 
studies are conducted to assess the performance of hybrid 
and local maize varieties other than Situka using easily 
available nutrient inputs at the varying soil types and soil 
planting depths. Studies that accommodate balance of 
biosphere through production of maize on predator birds, 
squirrels, monkeys and termites to the credibility of the 
study outcomes should be put into future consideration 
through entire aspect of biodiversity. 
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