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Abstract

Fertilizations is one the efforts done to increase the production and quality of crops. Nitrogen,
phosphorus and potassium fertilizers rate used in the production of Onion are excessive, so the
essential elements present in the soil can be imbalanced ,nutrient balance determines crop yield and
quality. This research aimed to evaluate Onion productivity subjected to various ratios of(NPK) to
establish the DRIS-Norms and indexes, by using leaf nutrient analysis. The Diagnosis and
Recommendation Integrated System-DRIS depended on interrelation between elements, compares
crop mineral nutrient proportions with DRIS-norms (Optimal values) and we can know imbalances,
deficiencies and excesses in nutrient of plants .The research was conducted in the experimental farm
of college of agriculture ,university of Salahaddin in Grdarash field Erbil-lraq,3.5Km to the south of
Erbil city, (36° ON, 44° 01 E), (0411359, 03997002 UTM) ,planting date 30/1/2020 and harvesting
at 30/6/2020 so the research period 5 months. We used spilt — spilt design in the experiment, first
factor was Nitrogen (0, 40, 80, 160 Kg.ha™), second factor was Phosphorus (0, 80, 160 Kg.ha™) and
the third factor was Potassium (0, 50, 100 Kg .ha™) .The results indicated that the best fertilizer
combinations that recorded highest Onion-Yield (18.36 Mg. ha™*) was(K 50 Kg. ha™, P 160 Kg. ha™,
N 40 Kg. ha™*) which had lowest Nutrient Balance Index-(NBI), its values was (9.04) but the highest
value was (73.18) for (KOPONO) treatment.
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Introduction

Onion (Allium cepa) is a member of the
Alliaceae family and is one of the most
important, economic vegetables, widely
used worldwide and has several uses as
food, medical using and source of income
and employment opportunities that
encourage the economic development of
the countries [1], and [2].[3] pointed that
the NPK-  fertilizer ~ combination
(125,100,100, Kg. ha') recorded highest
significant Onion-yield .Fertilizing is one
of the efforts have been done to increase
the production and quality of vyield of
onion bulbs by increasing the availability
of nutrients. The balanced NPK
application is very necessary for younger
Onion plants because those macronutrients
can stimulate plants vegetative growth
,storage tissue maybe effected by Nitrogen
supply [4], [5]. Application of Sulfur(not a
factor of the research) to all the treatments
without distinction to increases the
availability of nutrients in our calcareous
soil because it mending soil physical and
chemical properties, it decreases the soil
PH so the plants can absorb the essential
Macro and Micro nutrients from the soil
[6].[7], in addition of that Sulfur regarded
an essential nutrient[8].Nutrient imbalance
in the soil reduces the uptake of some
nutrients, which affects the health of the
plants making them more sensitive to
stress conditions remarked on the
relevance of nutritional management to
prevent and control plant diseases.
Appropriate  nutritional ~ management
contributes to  successful  cropping,
production, cost reduction, and more
sustainable agriculture[9], [10]. Among
the available mechanisms for optimizing
fertilization recommendations, techniques
that identify nutrient uptake during the
entire plant lifecycle, such as leaf nutrient
analysis, are essential and can be used to
compare the results in different cropping
areas that provide conditions to improve
fertilization management. The results of
the leaf nutrient analysis can be interpreted
using several methods that can determine
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the adequate ranges of nutrients or critical
levels in plant tissues for different parts of
the plants separately and without the need,
for calibration tests [11] ,[12].There is
some disagreement among researches
concerning the nutritional status necessary
for good Onion- yields .Some researchers
have proposed critical values or
sufficiency ranges for the major nutrients
[13]. The diagnosis and recommendation
integrated system (DRIS) is a nutritional -
diagnosis method it goes much further
than single nutrient ratio approach in that it
employs a minimum of three nutrient
ratios per diagnosis, and often as many as
six or seven and automatically ranks
nutrient deficiencies or excesses in order
of importance, so DRIS is a tool for a
nutritional -diagnosis that is capable of

validation in Agricultural — System
worldwide[14], [15] .The diagnosis
calculated by the DRIS, which is

considered a reference, is based on the
correlation between the nutrients taken up
by  high-productivity  plants.  The
appropriate correlations are referred to as
standard and identify those nutrients taken
up in low quantity, appropriate levels, or
even in excessive amounts. The DRIS
index values suggest which nutrient is the
most limiting, and also can provide the
limiting sequence of all the nutrients, so
DRIS is a system of calculations by which
ratios of tissue nutrient concentration in a
sample are compared to the optimum
values of the same ratios in a high —
yielding. This system gives an index for
each nutrient, which is a mean of the
deviations of the ratios containing a given
nutrient from their DRIS norms values.
Positive and negative indices refer to
nutrition excess or deficiency,
respectively, and a (DRIS index) of zero or
close to zero indicates nutritional balance
increased production, avoid the waste of
mineral resources and money, and
consequently are more[16], [17]. The
advantages of DRIS were reported in
studies with many crops, vegetables and
fruits. The uptake of nutrients and their use
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are complex processes, in which nutrients
interact through chemical reactions during
plant lifecycles. The stoichiometry of
nutrients has been studied to provide
relevant information regarding nutrient
uptake and distribution in plants.
Therefore, tools such as DRIS can help
understand the relationship  between
nutrients and soil science and must be
considered stated that DRIS is an efficient
and cheap option for establishing nutrient
patterns, even for small plantations and
properties. For future crops, the provided
data will guide better nutritional
management and an increase in production
[18], [19].

Material and method

The study was carried out at Grdarasha
field the experimental farm of the college
of Agriculture university of Salahaddin,
3.5 Km to the south of Erbil city, it is 411
m above the mean sea level, (36° ON, 44°
01 E), (0411359, 03997002 UTM), during
the growth season 2020.

Experiment design

This study used a split-split design with
three factors : Nitrogen (0, 40, 80, 160)
Kg. ha "1 which equivalent to (0, 10.434,
20. 869, 41.738) gm/furrow. Phosphorus
(0, 80 ,160) Kg. ha * which equivalent to
(0, 22.857, 45.714) gm Triple supper
Phosphate fertilizer per furrow. potassium
(0, 50 ,100) Kg. ha * which equivalent to
(0, 10, 20) gm KCL per furrow .These
treatments were replicated 3 times, so we
have 108 experimental unit (4N * 3P * 3 K
= 36 treatment * 3 replication).

Preparation of soil and planting

After finishing tillage processes and
softening the surface of the soil under
study the furrows prepared with the size
(60 cm * 200 cm) .The distance between
the experimental units were 100 cm and
between the blooks 100 cm. Local hot red
species of onion blubs were planted at
30/1/2020 in the planting holes and
planting were done on the both side of the
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furrows, the distance between the plants
was 15cm .

Fertilization and Irrigation

Nitrogen (0,40, 80, 160 Kg. ha” *) which
equivalent to (0, 10.434, 20. 869, 41.738
gm/furrow)Urea. Phosphorus(0, 80 ,160
Kg. hat) which equivalent to (0, 22.857,
45.714gm) Triple supper Phosphate
fertilizer per furrow. potassium (0, 50 ,100
Kg. ha ) which equivalent to (0 ,10, 20
gm KCL)per furrow .The NPK fertilizers
was added as two dosage 50% of the
amount after three weeks from planting
and the other 50% after a month of the first
addition. Sulphur: We applied Agricultural
Sulphur which content about 99% pure
Sulphur, the amount was (6 Mg. ha™ %) for
all treatments which equivalent to (720
gm) Agricultural Sulphur per furrow
constantly  without distinction before
planting .water was applied to the
treatments when plants needed and the
source was the water of Grdarasha well
[(PH= 7.72), (EC= 0.36 des .m™), (Ca™
=0.81, Mg™ = 0.34, Na?= 0.17, K™ =
0.003, CI *=0.31, HCo3 ™ = 0.94 and So,
=0.07) Cmolc. L) ], observation were
made on growth and yield of the bulbs and
we don't observe any diseases on the
plants.

Harvesting

After planting the local hot red species
of onion-bulbs at 30/1/2020, harvesting
done at 30/6/2020 after 5 months from
planting where the leaves are thinning and
tallow and yield bulbs are firm, onions
were ready to be harvested. Harvesting is
done by removing the entire plants
carefully in order to avoid the bulbs to be
left behind and they were cleaned.

Plant analysis

(N.P.K.S.) — Determination, Available
sulfate — Precipitation --Method described
by [20], Available Nitrogen -- Kjeldahil --
Method described by [21], Available
Phosphorus Spectrophotometer
described by [22] and Available Potassium
---- Flame photometer described by [21] .
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Table (1) shows some the soil chemical and physical properties under the study .

Properties Value Unit
ECe 0.51 ds.m™
PH 7.9

Organic matter 8.5 g.Kg™*
Total cacos 250 g.Kg?
Active cacos 15 g.Kg™*
CEC 27 Cmolc .Kg*
Magnesium(dissolved) 1.3 Cmolc .Kg*
Calcium (dissolved) 2.7 Cmolc .Kg'1
Sodium (dissolved) 0.3 Cmolc .Kg*
Bicarbonate (dissolved) 1.4 Cmolc .Kg'1
Chloride (dissolved 25 Cmolc .Kg*
Available Sulfate 18.5 Cmolc .Kg*
Available Nitrogen 61 mg.Kg™
Available Phosphorus 45 mg.Kg
Available Potassium 56 mg.Kg
Sand 133 g.Kg?
Silt 496 g.Kg*
Clay 371 g.Kg™*
Texture name Silty clay loam

Specific surface area 90 M2 gt
D.R.1.S. ---Mythology Index N = -f (A/N) - f (B/N) — f
Norm determination (C/N)......... —f(MIN)/ Z .

DRIS Norms established from
Highest — Yield of the experiment units
this method called (Target Method), the
Norms are the means of the different leaf
nutrient concentration of the High -
Yielding, from the data- base observations
selected together with their Respective
coefficient of Variation[23].

In our research up to (70 % of Relative
Yield)10 treatments considered High —
Yielding population with three
replications.

Calculation D.R.1.S. Indexes (indices)
D.R.I.S.-indexes were calculated for

nutrients using the generalized formula

depending on

[14].

Index A =[ f (A/B) + f (Alc) + f (A/D)

........... +f(AN)]/Z.

Index B=[-f (A/B) + f (B/C) + f (B/D)

+f(B/N)/ Z.
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If A/B>a/b, f (A/B) = (A/B/ab-1)*
1000/ CV

If A/B < a/b, f (A/B) = (1 - a/b/ A/B) *
1000/ CV

Where :

AJ/B is the tissue nutrient ratio of the plant
to be diagnosed .

a/b is the Optimum value (norm) for that
given ratio.

Z = the number of functions in the nutrient
index .

cv%=§ x 100

Where:

CV is the coefficient
associated with the norm.
x = Mean of the concentration for certain
nutrients .

SD = standard deviation of nutrients of the
nutrients (square root of variance).

f (A/C), f (A/D) and other functions
Values were calculated in the same way
using appropriate norms and CV .The

of wvariation
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Microsoft Excel -- program we applied for
descriptive statistics for yield, leaf nutrient
concentration and Nutrient — Ratio .

Results Discussion

A higher yield is correlated with an
adequate crop nutritional status through
leaf analysis by establishment DRIS-
Norms [24]. Diagnosis and
Recommendation  Integrated  System-
DRIS based on :-

1-Nutrient ratios are frequently better
indictors of elements deficiencies than
Isolated concentration values.

2-Some elements ratios are significant or
serious than others.

3- Reaching maximum vyield are only
when important ratio of nutrient are near
optimum (ideal) values, which are taken
from high yielding selected populations.

4-The variance of an important— elements
ratio is smaller in high — yielding
(population)than in a low .

5 -DRIS — indexes can be determined for
each nutrition by using the average
elements (nutrient) ratio deviation
obtained from the comparison with the
optimum value of given nutrient — ratio,
hence, as pointed by[25] and [26]the

ideal DRIS - index value for each
nutrient should be zero.
DRIS- approach calculates nutrient

balance index (NBI) or It called absolute
total (A.T), which indicates the overall
nutrient balance in the plant. It provides a
mean of excesses and deficiencies. Over
other diagnosis method DRIS has some
advantages; easy interpretation; allows
nutrient classification (from most deficient
up to the most excessive) and it allows to
diagnose the total nutritional balance,
through an un balance index[27]. (DRS)
was the best system from other
systems(CNR, CNL ,SL and CND) that
used for diagnosis Nutrient—
requirements[28] .

Table (2) Shows the concentration of
nutrients in Onion leaf ,Yield and Relative
Yield. DRIS- Applying is by evaluation
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the standard values(norms). In our
research we calculate the DRIS— Norms
from the Nutrient- concentration ratios of
the treatments that it is Relative - yield
above 70%. High yield population are the
treatments(with R.Y. % above 70%). Low
yield population (with R.Y.% under 70%) .
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Table (2) NPKS percentages in Onion leaves ,yield Mg. ha™ and Relative Yield %

Treatment N% P% K% S% Yield R.Y %
KOPONO 3.02 0.07 1.96 1.53 10.35 56
KOPON1 2.89 0.1 1.98 1.29 10.48 57
KOPON2 3.19 0.13 1.95 1.4 10.43 57
KOPON3 2.16 0.07 1.77 1.37 10.53 57
KOP1NO 2.27 0.12 1.98 1.33 10.49 57
KOP1N1 3.09 0.13 1.94 1.22 10.64 58
KOP1N2 3.09 0.08 1.96 1.56 12.39 67
KOP1N3 3.14 0.1 1.94 1.22 10.77 59
KOP2NO 2.16 0.11 1.9 1.28 10.70 58
KOP2N1 3.11 0.07 1.94 1.28 10.88 59
KOP2N2 2.73 0.09 1.97 1.21 13.99 76
KOP2N3 2.93 0.11 1.94 1.16 16.10 88
K1PONO 2.33 0.08 2.24 1.52 10.59 58
K1PON1 25 0.1 2.16 1.43 10.77 59
K1PON2 2.64 0.14 2.14 1.48 10.88 59
K1PON3 2.71 0.08 2.27 1.45 10.61 58
K1P1NO 2.24 0.12 25 1.38 15.48 84
K1P1N1 2.36 0.14 2.24 1.56 17.07 93
K1P1N2 2.74 0.1 212 1.3 17.72 97
K1P1N3 2.8 0.1 247 1.43 13.17 72
K1P2NO 212 0.14 2.34 1.51 14.43 79
K1P2N1 2.6 0.11 2.28 1.46 18.36 100
K1P2N2 2.65 0.09 2.27 1.33 13.10 71
K1P2N3 2.95 0.12 2.24 1.36 12.94 70
K2PONO 2.13 0.08 2.19 1.25 10.36 56
K2PON1 2.48 0.11 2.2 1.45 10.67 58
K2PON2 2.57 0.14 211 1.2 10.63 58
K2PON3 2.84 0.07 2.06 1.47 10.88 59
K2P1NO 2.23 0.1 2.19 1.23 11.04 60
K2P1N1 2.55 0.13 2.22 1.34 11.69 64
K2P1N2 2.61 0.07 2.27 1.59 11.38 62
K2P1N3 3.05 0.1 241 1.4 10.92 59
K2P2NO 2.16 0.14 2.16 1.25 10.63 58
K2P2N1 2.63 0.07 2.28 1.28 12.44 68
K2P2N2 2.65 0.07 2.28 1.39 11.17 61
K2P2N3 3.18 0.14 2.24 1.34 11.79 64

The DRIS - Norms were taken locally from High — Yielding Crops treatments depending on the three -
replications (NPKS) Concentrations and there ratios in Onion leaf table (3) .
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Table (3) NPKS percentages with their ratio in Onion leaf
Treatment N% P% K% S% N/P N/K N/IS p/K PIS K/S
KOPONO 302 007 196 153 4314 154 197 004 005 1.28
KOPON1 289 0.1 198 129 2890 146 224 005 0.08 153
KOPON2 319 013 195 14 2454 164 228 007 0.09 139
KOPON3 216 007 177 137 3086 122 158 004 005 1.29
KOP1NO 227 012 198 133 1892 115 171 0.06 0.09 149
KOP1N1 3.09 013 194 122 2377 159 253 007 011 159
KOP1N2 309 008 19 156 3863 158 198 0.04 005 1.26
KOP1N3 314 01 194 122 3140 162 257 005 0.08 159
KOP2NO 216 011 19 128 1964 114 169 0.06 009 148
KOP2N1 311 007 194 128 4443 160 243 004 005 152
KOP2N2 273 009 197 121 3033 139 226 005 0.07 163
KOP2N3 293 011 194 116 2664 151 253 006 0.09 167
K1PONO 233 008 224 152 2913 104 153 004 0.05 147
K1PON1 2.5 0.1 216 143 2500 116 175 0.05 0.07 151
K1PON2 264 014 214 148 1886 123 178 0.07 0.09 145
K1PON3 271 008 227 145 3388 119 187 004 0.06 157
K1P1NO 224 012 25 138 1867 090 162 0.05 009 181
K1P1N1 236 014 224 156 1686 105 151 006 0.09 144
K1P1N2 274 0.1 212 13 2740 129 211 005 0.08 163
K1P1N3 2.8 0.1 247 143 2800 113 196 0.04 0.07 1.73
K1P2NO 212 014 234 151 1514 091 140 0.06 0.09 155
K1P2N1 2.6 011 228 146 2364 114 178 0.05 0.08 1.56
K1P2N2 265 009 227 133 2944 117 199 004 0.07 171
K1P2N3 295 012 224 136 2458 132 217 005 0.09 165
K2PONO 213 008 219 125 2663 097 170 004 0.06 175
K2PON1 248 011 22 145 2255 113 171 0.05 0.08 152
K2PON2 257 014 211 12 1836 122 214 0.07 012 176
K2PON3 284 007 206 147 4057 138 193 003 005 140
K2P1NO 223 0.1 219 123 2230 102 181 0.05 008 178
K2P1N1 255 013 222 134 1962 115 190 006 0.10 1.66
K2P1N2 261 007 227 159 3729 115 164 003 0.04 143
K2P1N3 3.05 0.1 241 14 3050 127 218 0.04 007 172
K2P2NO 216 014 216 125 1543 100 173 006 011 173
K2P2N1 263 007 228 128 3757 115 205 003 005 1.78
K2P2N2 265 007 228 139 3786 116 191 003 005 1.64
K2P2N3 3.18 014 224 134 2271 142 237 006 010 1.67
Table (4) describes the possibility of selecting the best Norms depending on
Norms, Standard Deviation(S D)and Lower (CV%).

Coefficient of Variance (CV %), so we can
Table (4) average of selected Norms, Standard Deviation and percentage of Coefficient of Variance

for NPKS
N/P N/K N/S p/K  PIS K/S
Average 24.49 1.18 1.93 0.05 0.08 1.64
Standard Division 7.05 0.2 0.34 0.01 0.02 0.13
Coefficient of variance % 28.79  16.95 1762 20 25 7.93
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From the High-Yield treatment
(K1P2N1) we calculated the Norms,
Standard Deviation (SD) and Coefficient
of Variance (CV%) for the Nutrient under
study.  Nutrient-- Indexes (indices)
calculated by applying [29] formula after
definition the norms, Nutrient-- Indexes
ranges from negative to positive values. In
the same treatment all the Indexes are
balanced around Zero [14]. Consequently
the sum of the nutritional-- Indexes must
be zero .If the results are Negative (lower

than zero), that shows deficiency. On the
other hand, High - Index values (the more
positive and distant from zero indexes)
indicates the Excessive amount of the
element [14], for example the treatments
(K1P1N2), sum of Nutrient — Indexes
equal to zero (4.99) + (-2.91) + (-1.11) + (-
0.97)= zero table (5).

The positive Index mean that the
nutrient level are above the Optimum but
the negative Index indicate that the levels
of nutrient are below the Optimum.

Table (5) DRIS index ,absolute total (NBI) ,Onion yield and relative yield .

N P K S .

Treatment INDEX INDEX INDEX INDEX AT Yield RY %
KOPONO 15.26 -25.47  -11.12 21.33 73.18 10.35 56
KOPON1 9.79 -2.34 -7.71 0.26 20.10 10.48 57
KOPON2 11.04 7.68 -20.61 1.90 41.22 10.43 57
KOPON3 -0.56 -14.96 -7.59 23.11 46.21 10.53 57
KOP1NO -6.46 8.65 -7.23 5.04 27.38 10.49 57
KOP1N1 12.44 10.45  -13.87 -9.02 45,77 10.64 58
KOP1N2 13.79 -17.90 -15.69 19.80 67.18 12.39 67
KOP1N3 16.89 -2.42 -9.14 -5.32 33.77 10.77 59
KOP2NO -6.33 6.48 -6.29 6.14 25.24 10.70 58
KOP2N1 21.38 -22.03 -4.07 4.72 52.20 10.88 59
KOP2N2 9.39 -5.34 -2.16 -1.88 18.78 13.99 76
KOP2N3 12.36 3.69 -6.91 -9.14 32.10 16.10 88
K1PONO -5.35 -15.79 4,57 16.58 42.29 10.59 58
K1PON1 -2.11 -3.49 -1.89 7.49 14.98 10.77 59
K1PON2 -4.12 11.03 -11.68 4.76 31.58 10.88 59
K1PON3 4.05 -17.42 4.75 8.62 34.83 10.61 58
K1P1NO -13.42 4.08 11.33 -1.98 30.81 15.48 84
K1P1N1 -12.82 11.03 -7.78 9.57 41.20 17.07 93
K1P1N2 4,99 -2.91 -1.11 -0.97 9.98 17.72 97
K1P1N3 1.13 -7.50 6.96 -0.59 16.18 13.17 72
K1P2NO -20.18 12.54 0.22 7.42 40.37 14.43 79
K1P2N1 -2.69 -1.01 -0.82 4,52 9.04 18.36 100
K1P2N2 2.74 -9.12 6.28 0.11 18.25 13.10 71
K1P2N3 4.67 2.52 -3.29 -3.90 14.38 12.94 70
K2PONO -5.69 -10.49 13.21 2.97 32.36 10.36 56
K2PON1 -4.35 0.27 -2.48 6.56 13.66 10.67 58
K2PON2 -1.16 15.43 -3.05 -11.22 30.86 10.63 58
K2PON3 10.93 -24.53 -2.61 16.21 54.28 10.88 59
K2P1NO -5.48 -0.23 8.31 -2.60 16.62 11.04 60
K2P1N1 -3.68 8.57 -1.89 -3.00 17.13 11.69 64
K2P1N2 2.21 -27.30 4.62 20.47 54.60 11.38 62
K2P1N3 6.70 -7.86 4.08 -2.92 21.56 10.92 59
K2P2NO -12.55 17.07 0.86 -5.38 35.86 10.63 58
K2P2N1 6.96 -22.83 14.55 1.33 45.66 12.44 68
K2P2N2 5.79 -24.64 10.78 8.07 49.29 11.17 61
K2P2N3 7.43 9.15 -7.35 -9.23 33.17 11.79 64
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[27]pointed that the Optimum level
occur when the DRIS — Indexes is equal to
zero. In table (5) the highest absolute total
was (73.18) in the treatment (KOPONO),
after addition Nitrogen ,Phosphorus and
potassium to the soil the nutrient
imbalance reduced so the Nutrient Balance
index - (AT) decreased like (K1P1N2) the
absolute total was recorded is (9.98) also
the DRIS — Indexes are (4.99)nitrogen, (-
2.91) phosphorus, (-1.11) Potassium and (-
0.97) sulfur also the Onion yield was
(17.72 Mg.ha™) the relative yield was
(97%). The highest Onion yield was for
the (K1P2N1) treatment combination
(18.36 Mg .ha™*) which it is relative yield
equal to (100%) so this treatment was the
most balance treatment among the studied
experiment units with DRIS — Indexes(-

269, -101 ,- 082 and 4.52) for
(N.P.K.S)respectively and absolute total
(9.04) .When the Onion content were
excessive (positive index), adequate (zero
index) or deficient (negative) .This result
is to be coupled with higher yield with the
smaller absolute total- AT for nutrient
Index elements value agree with [30] on
Soybean and [31]Jon Corn. These
discussion supported by the information’s
in the figure (1) there are Negative
significant correlation between NBI -
(Nutrient Balance Index) and RY % -
(Relative Yield Percentage) and confirmed
by [32]on Wheat so we can obtained that
highest NBI(73.18) recorded for(KOPONO)
with  lowest RY%(56) and lowest
NBI(9.04) recorded for(K1P2N1) with
highest RY%(100) .

120
100
% °
)
80 °
e« | 09-:. ................................ vt °
L 60 o o AU (AP RER
E [ Y [} Y “ “ . ..... o
40
20 y =-0.2377x + 73.872
R? = 0.0939
0
0 20 40 60 80
N.B.I.

Figure (1) The relationship between Nutrient Index and percentage of elative yield .
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Figure (2) shows the combination effect of (NPK)fertilizer on the Onion Yield,

So we notice increasing in Onion — and it describes the division of sub —
Yield after the application of these population to High — Yield Population
Nutrients to our Calcareous soil [33], [34] which include the Onion Relative-
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Yield(RY%) more than 70% and Low —
Yield population that represent the RY%
lower than 70%.

Conclusion

The Nutrient — application(50 Kg ko, ha™
+ 160 Kg p2os. ha™ + 40 Kg N. ha™) for the
treatment combination (K1P2N1) had
highest — Yield (18.36 Mg. ha™) and
Relative — Yield (100%) so this treatment
was the most balance treatment among the
studied experiment units with DRIS—
Indexes (-2.69, -1.01, - 0.82 and 4.52) for
(N.P.K.S) respectively and lowest absolute
total (9.04) .In the treatment(KOPONO)
Nutrient— Indexes values of the Nitrogen
and Sulfur were sufficient for Onion crop,
while Phosphorus and Potassium were
deficient .The highest NBI (nutrient
balance index) was for the (KOPONO)
treatment (73.18).(61 %) Sulfur— indexes,

(56%) Nitrogen - indexes, (42%)
Phosphorus — indexes and (36 %)
Potassium-indexes for the treatment

combination have positive - values the
others have negative-values .
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