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Original Research Article
GROWTH RESPONSE OF MAIZE (ZEA MAYSL.) TO DIFFERENT RATES OF

NITROGEN, PHOSPHORUSAND FARM YARD MANURE IN MOROGORO URBAN

ABSTRACT

Pot experiments were carried out in the TeachirdyR@search Farm and in the green house of
Soil Science Department, Faculty of Agriculturek&@ae University of Agriculture, Morogoro
Tanzania in 2014 and 2015 wet seasons to detetimeneffects of different levels of organic and
inorganic fertilizers on maize.

with three replicatesThe treatments used consist of three levels of
nitrogen and 150 kg Nhd), three levels of phosphorus (0, 40 and 80 kg'Phad three
levels of Farm Yard Manure (0, 5 and 10 t FYM haParameters determined includes plant
height, number of leaves and stem girth. Resultaimdd showed that maximum plant height
(66.75 and 131.7cm), number of leaves (10.50) & girth (4.90 and 5.85 c¢cm) were achieved
with application of 150 kg Nha+ 80 kg Phd + 10 t FYMh&. The effects of treatments on
parameters determined were significan@®5) in both years. However, application of
fertilizers had no significant effect on numberledves at first and second weeks after sowing.
Results obtained in 2015 were better than 2014¢hvbould be due to seasonal variation in the
weather conditions and soils nutrient contents. §ihedy suggests that, the study soils should be
amended with rates of combined organic and inomyé&atilizers for superior maize growth
performance.

Keyword: Organic and inorganic fertilizers, , leaves, screen house

INTRODUCTION

Maize is grown widely in many countries of the vapiTanzania inclusive. In Tanzania over two
million hectares of maize are planted per year witbrage yields of between 1.2 — 1.6 tonnes
per hectare. The crop accounts for 31 percentetdtal food production and constitutes more
than 75 percent of the cereals consumption in thentty [1]. However with continuous
cultivation most of the other essential plant rartts which were previously adequate have

declined to deficient levels, hence the need tdyaghgm in the form of fertilizers or other soill
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amendments. The three nutrients N, P and K are dffte most limiting in many soils, in the

order N>P>K [2].

Maize requires adequate supply of nutrients pderbunitrogen, phosphorus and potassium for
good growth and high yield. Nitrogen and phosphates very essential for good vegetative
growth and grain development in maize productiohe Guantity required of these nutrients
particularly nitrogen depends on the pre-cleaniegetation, organic matter content, tillage
methods and light intensity [3]. Nitrogen is a Vipdant nutrient and a major yield determining
factor required for maize production [4, 5], itviery essential nutrient required to increase maize
yield consequently,

Nitrogen and phosphorous are highly limiting renits to support
good crop growth and development due to the pmaadic multiple and continues cropping
systems using low fertilizer Regular application of organic manure not onlymygll the
various macro and micro-nutrients, although in $mahntities, but also improves soil physical

and biological properties [8, 9].

Many studies have reported that the positive eftédboth organic and inorganic fertilizers as
well as their combinations, in supporting higheowth of maize [10, 11, 12]. The use of
inorganic fertilizers has not been helpful as itassociated with increased soil acidity and
nutrient imbalance [13]. On the other hand, orgdeitlizer is slow releasing and could hardly
supply the quantity needed by crops [14]. Howevemloined application of organic and
inorganic fertilizers offers the best advantagealese apart from enhancing soil fertility it

improves soil physical properties [15, 16]. Thigdst was with a view to determine
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the growth response of maize to application ofedédht levels of organic and inorganic fertilizers
combinations.

MATERIALSAND METHODS



78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100



101

102

103

104

105

106

107

108

109
110

111

112

113

114

115

116

117

118

119

120

121

122

123

RESULTSAND DISCUSSION
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Table1: hysic-chemical propertiesof the soilsused before sowing
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Table 4 shows the effect of the different ratesrgianic and inorganic fertilizers on stem girth of
maize. In 2014 the stem girth 0p7N;s0Ps FYMy,) had the thickest stems of 4.90 cm while 4.80
cm and 4.73 cm were recorded from the pot receiVgoand T, respectively, while control had
the lowest stem girth of 2.10 cm. The same resak wbtained in 2015 with regards to stem
girth in which treatment J; recorded the the thickest stem girth. The resulthef applied
treatments on stem girth at the end of screen hetus#y revealed that the treatments had

significantly increased stem girth (P<0.05).

Treatment %7 (N1so Pso FYM1g) recorded higher stem girth values in both year$ WAS, this
was followed by %s (N1so Pso FYMs) while control recorded the least stem girth valueall
experiments. In both years most of the treatmemtdyzed similar stem girth values.

Table 4. Maize plant girth at the end of the green house experiments as affected
by organic and inorganic fertilizers in 2014 and 2015
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10

Application of organic and inorganic fertilizers kigher doses produced significantly larger
stem girth values compared with the control. Stentt gliffered significantly (p = 0.05) among

the treatments.

Plant height, number of leaves and stem girth wgaeerally influenced by the combined
application of organic and inorganic fertilizersvatrious rates at both 2014 and 2015 seasons.
This is in agreement with the results obtained 2, 22] who achieved the most satisfactory
increased maize yield from the judicious combined af organic and inorganic fertilizers [23]
as well as [24] reported that using 120 kg Nhacorded taller maize plants with superior
number of leaves and leaf area index indicatingttie higher N had supported vigorous growth
and production of thick canopy, efficient lightenteption, assimilate production and higher dry
matter production.  observed that growth characters like plant heightmber of leaves per
plant stem diameter, leave area per plant greetlefogield, and dry matter were influenced by
the application of nitrogen. The data recorded abl& 2 showed that plant height increased

across the treatments at all stages.
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CONCLUSION

In conclusion, the soils of the study area were iownajor macronutrients. This suggests poor
soil fertility that may require some extenuatingasgres to improve. Furthermore, the results
indicated that combined application of organic amatganic fertilizers had significant effect on
all agronomic growth parameters of maize under as®n (plant height, number of leaves and
stem girth). Maize growth performances as meashyethe above parameters were generally
enhanced and better with application of 150 kg Nha80 kg Pha and FYM in both
seasons relative to other treatments and contral. dptimum maize growth and vigour,
therefore, combined application of organic and gaoic fertilizers at full rates may be
recommended particularly in the study area, a mamagt practice that will keep the soll

healthy and sustain productivity.
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