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ABSTRACT

In this study, the effect of nitrogen fertilizer types, micronutrients mixture concentrations foliar application and their
interactions on growth, yield of tuberous root and chemical characteristics of sweet potato were investigated. The
treatments included four nitrogen fertilizer types; 60 kg fed.” (full recommended dose of mineral N fertilizer) ;15 kg fed.”!
mineral N fertilizer (1/4 recommended dose) + 1.5 m® compost fed."; 30 kg N fed.”! mineral N fertilizer ( 1/2
recommended dose) + 1 m® compost fed.” and 45 kg fed.” mineral N fertilizer (3/4 recommended dose)+ 0.5 m* compost
fed.”". Four foliar application of micronutrients mixture concentrations (0, 10, 20 and 30 g 100 1! H,0). The obtained
result indicated that application of full recommended dose of mineral N fertilizer significantly increased plant length,
number of branches, vine fresh weight, root length, root diameter, number of root plant'1 and total yield characters.
However 15 kg fed." mineral N fertilizer (1/4 recommended dose) + 1.5 m® compost fed.” or 30 kg fed.”" mineral N
fertilizer (1/2 recommended dose) +1 m® compost fed.”" gave the highest mean values of total sugars, starch, root dry
matter and carotene. Moreover, micronutrient at 30 g 100 1" increased significantly all the vegetable and yield characters.
The best results on vegetative growth, yield and chemical constituents were achieved when sweet potato plants fertilized
with full recommended N and foliar application with 30 g 100 1" micronutrient.
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INTRODUCTION

Sweet potato (Ilpomoea batatas L, Lam) is
considered as one of food resource and plays a great
role in solving the problem of food especially as one
of the most in the developing countries. Sweet
potato has a high edible biomass index because
foliage and storage roots can be consumed. Sweet
potato can be used as a sweet dessert in preparing a
variety of convenience processed products such as a
fast and snack food, a multipurpose flour, an
alcoholic or nonalcoholic drinks, and starch (Abd
El-Aal et al. 2010).

Sweet potato is high in carbohydrates carotene,
vitamins (B1, B2, C) and elements (Na, P, K, Ca,
Mg). It yields two useful food types from the same
plant, namely, fleshy storage roots and green tops
(vines consisting from stems and leaves), which can
be used as nutrition food for human and animal
feeding, respectively.

Sweet potato is a very sensitive plant to
nutritional balance super optimal of nitrogen
application repressed partitioning of nitrogen
assimilates to roots promoting growth of new shoots
and consequently had negative effects on yield and
quality of sweet potato (Njira and Nabwami, 2015).
Nutrition either by mineral nitrogen and / or organic
nitrogen fertilizers is considered the most important
agriculture practice which affect the duration of
growing period of plant foliage, tuberous root
formation and quality of sweet potato.

Adding compost to soil enriched it with
elements to maintain soil fertility, improves and
maintains crop production (Khairi ez al. 2016). It is

well know that organic matter improved the
structure of the soil and this consequently encourage
the plant to have a good growth. Moreover, the slow
released nutrients contained in organic matter permit
the plants to beneficial of it (Nwite, 2016). The
biological activity, and biodiversity, can also be
improved through organic fertilizer (Agyarko,
2014). The soils are poor in organic matter and
available nutrients; and hence productivity and
sustainability decline over time.

Foliar spraying of microelements is very
helpful when the roots cannot provide necessary
nutrients (Babaeian et al. 2011). Moreover, soil
application of micronutrients increases soil
pollution. As people are concerned about the
environment and plant leaves absorb nutrients better
than soil application, foliar spraying was created
(Bozorgi et al. 2011). Crop roots are unable to
absorb some important nutrients such as zinc,
because of soil properties, such as high pH and lime,
thus, in this situation, foliar spraying is better as

compared to soil application (Kinaci and
Gulmezoglu, 2007). Foliar application of
microelements improves the effectiveness of
macronutrients (Narimani et al. 2010). The

application of micronutrient foliar fertilizer has
positive effect in sweet potato. Foliar application of
microelement is reported to improve growth, yield
and quality (El-Tohamy et al. 2014). Also, reported
to improve yield of many crops which the
underground part is economically important
(Mousavi et al. 2007; Panitnok, et al. 2013; Hafeez
et al. 2013 and Rani, 2015).
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It is well known that high yielding with good
quality are essential for the production of a
satisfactory crop of vegetables for both growers and
consumers. So, there are some factors influencing
the productivity of sweet potato, which include soil
management practice, fertilizer application
Therefore, the main objectives of this investigation
were to study the effects of different mineral and
organic fertilizer treatments as well as foliar
application of micronutrients and their interactions
on vegetative growth, yield, quality and chemical
components of sweet potato plants.

MATERIALS AND METHODS

The present study was conducted at the
Experimental Farm of South Tahrir Horticulture
Research Station, at the Ali Moubarak village, El-
Bostan region, Behera, Egypt during the two
successive summer seasons of 2017 and 2018, to
study the effect of fertilizer types and foliar
application of micronutrient mixture on the growth,
tuberous root yield and quality of sweet potato.
Prior to the initiation of the investigation, in each
season, soil samples from the soil surface of the
two experimental sites up to 40 cm depths were
collected and analyzed for some chemical and
physical properties according to the standard
procedures of (page, 1982). Results of analysis are
presented in Table 1.

Uniform stem cuttings, 25 cm length of sweet
potato cv. Abies were manually transplanted on the
first April, in two growing seasons at in row spacing
of 25 cm. Stem cuttings were treated with dilute
fungicide solution for 25 minute brior transplanting.
Cutting were transplanted on the side of GR drip
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irrigation lines at ridges 1 meter width and 30 cm

apart from each other.

Treatments
Four different types of nitrogen fertilizer;

organic and chemical N fertilizers, with total 60 kg

N fed., were tested as follow:

1- 60 kg fed." (full recommended dose of mineral
N fertilizer).

2- 15 kg fed' mineral N fertilizer (1/4
recommended dose) + 1.5 m® compost fad.”

3- 30 kg fed' mineral N fertilizer (1/2
recommended dose) + 1 m® compost fed.”

4- 45 kg fed! mineral N fertilizer (3/4
recommended dose) + 0.5 m® compost fed.”
Ammonium nitrate (33.5% N) was used as the

source of inorganic N fertilizer and added with

irrigation water using venture injector. The drip

irrigation system was consisted of laterals GR of, 16

mm in diameter with drippers had a discharge rate

of, 4 Lh.

The levels of compost of each the studied types
of N fertilizer was added during the preparation of
the experimental sites. The used compost was
obtained from El-Slam compost Co.

While, the foliar application of micronutrient
mixtures with four concentrations (0, 10, 20 and
30%). The mixture of micronutrients (Fe, Zn, Mn
and Cu) added as Fe-EDTA (6% Fe), Zn-EDTA
(15% Zn), Mn-EDTA (12% Mn) and CuSO,.5H,0
(25.45 % Cu) with four different concentrations (0,
10, 20 and 30 g 100 L H,0) of the mixture. Sweet
potato plants were sprayed with micronutrients
solution during the two growing seasons, at 15, 30,
45, 60 and 75 DAT at rate 200 L' H,O fad'
(Sanginga, 2015).

Table 1: Some physical and chemical properties of the experimental sites of the two growing summer

seasons of 2017 and 2018.

Growing Seasons

Properties 2017 2018
PH 8.1 8.0
Sand (%) 94.0 93.7
Silt (%) 0.05 0.06
Clay (%) 55 5.46
Soil texture class Sandy Sandy
CaCO; (%) 1.43 1.51
Total N (%) 0.007 0.008
Available Nutrient (ppm)
P 0.33 0.30
K 0.20 0.22
Table 2: Properties of the used compost during the two growing seasons .
Moisture Density Organic matter pH N P K
(%) (kg m’) (%) (%) (%) (%)
10.5 350 25.8 7.5 0.9 0.8 1
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All experimental unites received identical
levels of phosphorus and potassium fertilizers and
fertigated at rates of 80 and 100 kg of P,Os and
K,O fed.”, respectively as phosphoric acid (58%)
and potassium sulphate (48%).

All agricultural practices such as cultivation,
disease and pest control were carried out when it
was necessary according to the commercial
production of sweet potato.

Experimental design

The used experimental layout was arranged as a
split-plot in a randomized complete blocks design
(R.C.B.D), with three replicates. Four treatments of
fertilizer types (120 kg fed.™; 60 kg fed.” mineral N
fertilizer; 60 kg fed.”" mineral N fertilizer and 90 kg
fed” mineral N fertilizer) as a main plots, and four
sub-plot of micronutrient mixtures with four
concentrations (0, 10, 20 and 30%) were randomly
distributed in the sub plots in the three replicates.
Each plot consisted of 4 ridges and total area of sub-
plot 7 m?.

Data recorded

Vegetative growth characters: plant length,
number of leaves plant' and number of main
branches plant' were determined after 120 days
from planting.

Yield and its components of tuberous roots: such
as number of tuber roots plant™, total tuber yield ton
fad.! were determined. In addition, sweet potato
tuberous root characters such as average root weight
(g), root length (cm), root diameter (cm).
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The harvested tuber roots were cured by drying.
Random samples of  tuber roots from each
experimental unit were dried in oven at 70° C until
to constant weight and then dry matter (%) was
determined.
Chemical constituents of sweet potato tuberous
roots: dry matter of tuber (%); total sugar; (mg.g"
'.d.w) of each sample was determined according to
Malik and Singh, 1980, % starch and total carotene
content methods (A.O.A.C, 1990).
Statistical analysis

All the data recorded throughout the study
were, statistically analyzed according to the design
used by the CoStat software package for Windows
(2004). The revised least significant differences
among the means of the various treatment
combination (Snedecor and Cochran, 1980).

RESULTS AND DISSECTION

Vegetative growth characters

The results of the two seasons (fig.1) indicated,
generally, that fertilization of sweet potato plants
with 60 kg N fed." ; 35 kg N fed.'+ 1 m® compost
or 45 kg N fed.'+ 1.5 m® fed."! compost fed.”
produced plants with the highest fresh weight of the
above ground plants. Whereas the lowest mean
value was recorded when plants received 15 kg N
fed. '+ 1.5 m3c0mpost fed.!. The results, also,
indicated that increasing the level of minerals N up
to 60 kg N fed.” and lowering the rate of compost to
0.5 m’ fed' progressively and significantly
increased plants length and number of branches
plant™.
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Fig. 1: Effect of Nitrogen fertilizer types and microelements concentrations on vegetative growth
characters of sweet potato during both seasons of 2017 and 2018.
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The improving effect of N fertilizer types on
vegetative growth characters could be mainly
related to the high nutritive requirements of sweet
potato plants as well as increasing the uptake of
minerals fertilizers which reflected on improving the
physical\, chemical and biological properties
through the use of compost.

The stimulation effect of applying N on
vegetative growth characters of sweet potato may be
attributed to role of N in plants life. Nitrogen is
known as an essential element for proteins nucleic
acids and chlorophyll formation pigments.
Moreover, it stimulants the merstimic activity which
in two results in more new tissues and organs
(Kolodzeiejczyk, 2014).

The favorable effects of applied compost on
vegetative growth characters can be explained on
the basis that the sandy soils of the experimental
sites had relatively low amounts of nutrients, thus
the application of compost at 1.0 tol.5 m® fed.”
improved the physical, chemical and biological
properties of the soil during the growing period
which was reflected on sweet potato tuberous root.
Meissner-Smejkal, (2000) reported that the
incorporation of organic manures in sandy soils can
increase nutrients availability, cation exchange
capacity and organic manure content, which in turn,
stimulates plant growth and productivity. Recent
studies indicated that composted manure has the
potential to faster the biological process in soil and
help in the creation and preservation of soil fertility.
The present results are in accordance with those
reported by Ashoure and Sarhan (1998) who
indicated that the application of different organic
manure combined with inorganic fertilizers gave the
highest foliage fresh weight plant” and plant lenght
compared with control (mineral fertilizer only). The
treatment received 25% city garbage with 75%
inorganic fertilizer gave the highest significant
increase in both foliage fresh weight and plant
height than the control of treatment.

The results revealed, also, that increasing the
concentration of foliar applied microelements
mixture up to 30 gm 100 1" constantly and
significantly increased fresh weight of vines and
number of branches plant” as well as plant length
comparing with untreated control plants.

The favorable effect of micronutrients on plant
growth might be due to its role in many
physiological processes and cellular functions
within plants. In addition, they also play an
important role in improving plant growth through
biosynthesis of endogenous hormones, which are
responsible for promoting of plant growth (Khairi et
al., 2016 Rani, 2015 and Ali and Abd-Elkader,
2014).

The interaction effect between nitrogen
fertilizer types and microelements, levels was
illustrated in Table (3). The interaction effect was
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significant on plant length, number of branches and
vine fresh weight in both seasons. The combined
treatment at 30% recorded the highest mean values
for the vegetative growth characters.

Tuberous root yield and its components

Data arranged in Fig. (2) and Table (4)
illustrated the main effects of the two studied factors
as well as their interaction on the tuberous root yield
and its components. The results of the maine effect
of nitrogen fertilizer types reveled significant and
progressive increases in the total tuberous yield and
average fresh weight of tuberous root as a results of
increasing N up to 60 kg N fed.”. So, the highest
means values were recorded with the application of
60 kg N fed.” or 30 kg N fed.” + 1 m® compost fed.”
'. On the other hand, application 15 kg N+1.5 m’
compost produced the smallest mean values of total
yield and fresh weight. Respecting tuberous roots by
count, the results showed that the plants which
received 30 kg N + 1 m® compost fed.”" produced
the highest number of roots followed by fertilization
with 60 kg N fed.”!, while, the lowest mean value
was obtained with the application of 15 kg N+1.5
m’ fed.”. Regarding the response of root length and
diameter, the results showed that the longest and
thickness tuberous roots were recorded with the
application of 60 kg N fed.” or 30 kg N fed." + 1 m’
compost fed.™.

The detective positively effects of mineral N on
the total tuberous root yield might be related to its
promoting effects on vegetative growth characters
which probably supplied more photosynthesis
products and hence, might help in increasing yield
potential.

These results might be due to the insufficient
quantity and perhaps the efficient absorption of N
coupled together may promote the production of
more photosynthetic required for tuberous root
formation. These results seemed to be in accordance
with those reported by Feleafel (2001) who found
that application of 45 kg N fed.”! to the growing
plants of sweet potato reflected positive influences
on marketable and total tuberous root yield.
Similarly, results were also reported by Raghav and
Kamal (2009); Zaman (2011); Nedunchezhiyan et
al., (2010); Panwar and Wani (2014) and Sowley et
al., (2015).

The increased yield plant”’ might be due to the
previously noticed increased on vegetative growth
and number and weight of tuberous roots. The
increased tuberous roots diameter, resulted from the
addition of nitrogen fertilizer could be attributed to
increases on number of cells and / or cell size, as
reported by feleafel (2001) who illustrated that
sweet potato plants fertilized with nitrogen at rate of
45 kg N fed.”" produced significantly the highest
mean values of total yield plant' and its
components.



Alex. J. Agric. Sci.

Vol. 64, No.5, pp. 319-329, 2019

Table 3:- Effect of the interaction between N fertilizer types and concentrations of microelements
mixtures on vegetative growth characters of sweet potato during the summer seasons of 2017 and

2018.
Treatments Plant length No. of branches Vine fresh weight
(cm) Kg)
N fertilizer types Micro elements Summer Season 2017
(%)
. 150 g 3.69e 1.00 c-f
Control 10 1.67d 4.06 b-d 1.10 a-e
20 1.76 b 436a 1.20 a-c
30 1.88a 44a 131a
. 1.311 333f 073 g
Tl 10 141h 333 f 072 g
20 149 ¢ 3.36f 0.84 fg
30 1.60 ef 37¢ 0.88 e-g
. 1.57f 3.66¢ 0.97 d-f
T2 10 1.59f 3.96d 1.15a-d
20 1.68d 4.13 be 1.10 a-e
30 1.75 be 433a 1.16 a-d
. 1.50 g 3.63¢ 1.16 a-d
T3 10 1.62¢ 4.00 cd 1.03 b-f
20 1.69d 4.06 b-d 1.23 ab
30 1.73 ¢ 4.16 b 1.21 a-c
Summer Season 2018
: 1.57e-g 3.86 e-h 1.46 ab
Control 10 1.61 de 4.16 c-e 1.22cd
20 1.68 bc 4.43 be 1.28 b-d
30 1.75 a 5.00 a 1.51a
. 142 j 3.16 i 0.70 j
Tl 10 148 i 3.12 i 0.76 ij
20 148 i 3.15hi 0.85 g-j
30 1.50 hi 3.18 e-h 0.90 ghi
. 1.54 gh 3.76 f-h 0.80 h-j
T2 10 1.56 fg 3.73 gh 0.93 f-i
20 1.61 de 3.96¢e-g 1.00 e-g
30 1.70 b 4.36 b-d 1.41 a-c
. 1.55gh 4.03d-g 0.98 f-h
T3 10 1.60f-e 3.86 e-h 1.03 e-g
20 1.64 cd 4.13 c-f 1.11d-f
30 1.65 cd 4.73 ab 1.18 de

Control: 60 Kg N\fed.
T1..15 Kg N/fed +1.5m® compost

T2.30 Kg N/fed +1m’ compost
T3.. 45 Kg N/fed +0.5 m’ compost

*Values followed by the same alphabetical letter(s) in common, within a particular group of means in each character, do
not significantly differ, using Revised L.S.D test at 0.05 level of probability.

Concerning the main effects of micro
elementals mixture on the tuberous root and its
components, the results of the two seasons clearly
reveled that increasing the level of foliar application
of microelements mixture in the foliar spray
solution up to 30 g 100 I'' constantly significantly
increased total yield of tuberous and its components.

The stimulating effects of the micronutrients
mixtures on sweet potato plants can be explained
based on that micronutrient such as Mn, Zn, Cu and

Fe are essential for crop yield and they play an
important role in balance crop nutrition (Ali and
Abd-Elkader, 2014).

The results reflecting the effects of the
interactions between the two studied factors, in the
two seasons, on the tuberous root yield and its
components are shown in Table (4). The
components among the mean values of the
combination treatments of each characters indicated
that application of 60 kg N fed.” without compost
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combined with the highest concentration of
microelements mixture (30 g 100 I'') resulted in the
highest significant increases on the total yield,
number of tuberous root plant’, fresh weight of
tuberous root as well as length and diameter of root.
However, the differences between 60 kg N fed.”
without compost and 30 kg N fed."+ 1 m® compost
fed.! were the same in average number of roots
plant and total yield fed.” in both seasons and in
root length and root diameter in the first season
only. Whereas, the lowest mean values of the tested
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characters were recorded with the plants fertilized
with 15 kg N fed." + 1.5 m™ compost fed.” together
with 0.0 or 10g microelements mixture100 I"'. Such
an increase on the tuberous root yield and its
components could be related to the enhancing
effects of each involved factors on the developments
of vegetative growth, which consequently increased
the productivity of tuberous roots plant”, either by
weight or count, and finally total tuberous root
yield.

Table 4:- Effect of the interaction between N fertilizer types and concentrations of microelements
mixtures on yield and its components of sweet potato during the summer seasons of 2017 and

2018.
Treatments Root length Root weight  Root diameter  Average No. of Total yield
(cm) (gm) (cm) roots/plant (Ton/fed)
N fertilizer Microelements Summer Season 2017
types (%)
0 18.56 f 176.73 e 4.20 ef 4.86 gh 12.04d
Control 10 19.80 ¢ 185.16 cd 4.66 cd 5.06 ef 1334 ¢
20 21.00b 190.66 bc 5.00 be 5.53 be 14.77b
30 22.03a 203.23 a 5.56a 593a 16.87 a
0 17.86 h 145.93 j 4.13f 3.801 774 g
T1 10 18.16gh 150.33 ij 4.00 £ 4.00k 84l g
20 18.63 ef 155.66 hi 4.16 ef 4.40j 9.58 f
30 19.06 d 167.50 f 4.50 de 4.50 ij 10.54 ¢
0 18.50 fg 166.50 fg 4.00 f 5.00 fg 10.72 ¢
T2 10 19.83 ¢ 185.66 cd 4.10f 5.23d 13.60 ¢
20 20.76 b 191.33 be 4.60d 5.66b 15.17b
30 21.80 a 195.50 b 5.33 ab 6.03 a 1649 a
0 18.00 h 160.00 gh 4.16 ef 4.60 i 10.51 e
T3 10 19.00 de 164.76 fg 4.66 cd 4.83 h 11.14 ¢
20 19.70 ¢ 179.33 de 5.03b 5.16 de 1297 ¢
30 20.76 b 191.83 be 540a 546 ¢ 14.67b
Summer Season 2018
0 1790 g 182.66 fg 4.10 ij 4.86 f 12.44 eg
Control 10 18.26 ¢ 189.00 d-f 4.46 ef 5.03 ef 13.31 d-f
20 18.70 ¢ 199.33 b 490 c 530cd 14.79 b-d
30 19.10a 209.33 a 5.56a 5.83a 17.09 a
0 1633 k 165.33 ) 393k 3.761 8.711
Tl 10 16.93 j 173.00 hi 4.00 jk 4.16h 10.09 hi
20 17.46 h 180.00 gh 4.26 gh 4.26 h 10.75 gh
30 17.93 ] 180.66 g 4.56 ¢ 460 ¢g 11.63 f-h
0 17.231 180.00gh 4.16 hi 493 f 1243 e-g
T2 10 1783 g 184.33 e-g 443 f 5.43c 14.01 c-e
20 18.13ef 191.66 c-e 4.80 cd 5.76 ab 15.47 a-c
30 18.86bc 199.00 be 533b 593 a 16.53 ab
0 17201 172.33 ij 4.00 jk 4.86 f 11.72 f-h
T3 10 18.00fg 18133 g 4.36 gf 5.16 de 13.11 d-f
20 18.50d 189.66 d-f 4.73d 543 ¢ 11.90 f-h
30 18.93ab 193.00 b-d 533b 5.63b 15.22 a-c

Control: 60 Kg N\fed.

T,..15 Kg N/fed +1.5m’® compost

T 2.30 Kg N/fed +1m*® compost
T 3..45 Kg N/fed +0.5 m® compost

*Values followed by the same alphabetical letter(s) in common, within a particular group of means in each character, do

not significantly differ, using Revised L.S.D test at 0.05 level of probability.
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Chemical constituents of tuberous roots

Data arranged in Figure (3) and Table (5)
illustrated that the main effects of the two studied
factors and their interaction, respectively on some
chemicals constituent on the produced tuberous
roots of sweet potato in the two growing seasons.
Regarding the main effects of N fertilizer types, the
results of the two seasons (Fig.3) indicated,
generally, that fertilizing sweet potato plants with 15
kg N + 1.5 m’ compost or 30 kg N +1 m’ compost
fed.! produced tuberous roots with the highest
contents of dry matter, carotene, starch and total
sugars as compared to other treatments. However
the lowest mean values of the analyzed chemical
constituents were recorded when plants fertilized
with 60 kg Nfed.™.

Regarding the main effect of the
microelements, in two seasons (Fig. 3) clearly
indicated that increasing the concentration of up to
30 g 100 I'", significantly and consistently increased
the tuberous roots contents of dry matter, total
sugars and starch.

The results could be explained on the bases that
microelements had important roles in increasing
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photosynthesis  efficiency and  synthesis of
carbohydrates such as sugars and starch (Mousavi et
al., 2012). Mousavi et al., (2007) indicated that
sparying potato plants with Zn and Mn increased all
characters relating to tuber quality. Moreover,
Khairi et al., (2016) found that application of sweet
potato plants with Zn enhanced tuberous roots' of
total sugar and carotene contents.

Respecting the effects of the interaction
between the two studied factors on the chemical
constitute of tuberous roots of sweet potato, in the
two growing seasons, are listed in Table (5). The
results, generally, revealed that, increasing the
concentration of the used microelements mixture up
to 30 g I tented to maximizing the effects of the
tested N fertilizer types on increasing the tuberous
roots' content of the analyzed chemical constituents.
Such effect was pronounced with the treatments
combinations of 15 kg N + 1.5 m® compost or 30 kg
N+ 1 m® compost fed”. Coupled with the highest
concentration of microelements mixture
(30 g 100 I'"). Whereas, the lowest mean values
were recorded with 60 kg N fed.” and sprayed with
0.0 or 10 g microelements mixture 100 17",
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Fig. 3: Effect of organic fertilizer and foliar application with microelements on chemical
characteristics of sweet potato plant during both seasons of 2017 and 2018.
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Table 5: Effect of the interaction between N fertilizer types and concentrations of microelements
mixtures on chemical characteristics of sweet potato plant.

Treatments Total sugars Starch Root D.M Carotene
(%) (%) (%) (mg /100g f.w)
N fertilizer Micro elements Summer Season 2017
types (%)
0 3.00 1 10.43j 25.83 gh 222.80 e
Control 10 3.00 i 10.83 1 25.96 gh 22840 e
20 323h 11.36 h 264 fg 231.40 de
30 340 g 1193 g 26.9 ef 239.66 de
0 383 f 1243 f 28.23d 249 83 d
T1 10 4.00 de 1293 e 29.26 ¢ 278.40 be
20 4.50 b 13.66 ¢ 31.36b 293.23 ab
30 4.80 a 14.16 b 32.83a 302.03 a
0 3.86 f 1290 e 28.00d 248.66 d
T2 10 4.06 d 13.30d 29.46 ¢ 268.83 ¢
20 433 ¢ 13.83 be 31.10b 288.56 ab
30 483 a 14.53 a 3283 a 295.66 ab
0 320h 1133 h 255 h 248.73 d
T3 10 343 ¢ 11.56 h 26.16 f-h 227.56 ¢
20 3.80 f 12.50 f 26.86 ef 233.56 de
30 3.90 ef 12.20 fg 27.53de 240.10 de
Summer Season 2018
0 3.06 1 10.00j 24.66 h 215.36
Control 10 3.031 10.36j 25.73gh 226.86 hi
20 3.46 gh 11.001 26.16 f-h 231.36 gh
30 3.56 fg 11.46 gh 26.60 f-h 247.73 £
0 4.00 e 12.06 f 28.66 d-f 261.43¢
T1 10 4.16d 13.43 cd 29.66 b-d 269.70 d
20 4.56 ¢ 1440 b 31.50a-c 285.7 ¢
30 493 b 14.90 a 323 a 310.56 a
0 393 e 12.73 e 29.13c-e 252.86 f
T2 10 4.20d 13.10 de 29.4 cd 259.56e
20 4.60 c 13.80 ¢ 29.96 a-d 275.13d
30 5.10 a 15.03 a 31.93 ab 293.26 b
0 3.001 10.86 1 27.56 d-g 212.43 j
T3 10 340 h 11.16 hi 25.40 gh 225.03 i
20 3.66 £ 11.86 fg 25.93gh 22943 g-i
30 3.90 e 12.16 f 26.66e-h 235.00 g

Control: 60 Kg N\fed.
T1..15 Kg N/fed +1.5m’® compost

T2.30 Kg N/fed +1m’ compost
T 3..45 Kg N/fed +0.5 m® compost

*Values followed by the same alphabetical letter(s) in common, within a particular group of means in each character, do
not significantly differ, using Revised L.S.D test at 0.05 level of probability.
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