J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 7 (12): 903 - 906, 2016

Fertilizer Requiremints of Onion Crop

El-Hamdi, Kh. H.; M . M. Omar and M. A. M. Algeat

Soils Dept., Fac. of Agric., Mansoura Univ.

TS artic)
< was b

CHECKED

against plagiarism

using
THmV

ABSTRACT

A pot experimentswas carried out during2015 and 2016 winter season, outdoor at the Agricultural Experimental Station , Fac .
Agric. Mansoura .University to determine the requirements of onion crops Onion (Allium cepa L, c.v red byhyre) from nitrogen
fertilizers in combined with phosphatic and potash fertilizers . The obtained data revealed htat both fresh and dry weigts of onion plants
inereased markedly due to the applicationof 50 kgN, 50 kg P205 and 100 kg K20.fed-1. The p lant heigh values tended to increase also
according to the sametrend. T he effect of fertilization on N,P and K .uptake by the dry matter of onion plants was also discussed.
Keywords: Oninon, N, P and K Fertilization, plant growth, nutrient uptake.

INTRODUCTION

An estimation of the fertilizer requirements of
onion and other plants is important for the development
of agriculture and incorrect forecasts might result either
in shortages for the farmer or in excess capacity and low
profits for the producers and The recommended rates of
N, P,Os and K,O for crops differ according to the
species and variety, soil type as well as the area
allocated to each crop in that year FAO (2005).

Onion is considered as an important crop in
Egypt and needs certain requirements in fertilizer which
of affect the productivity and growth of vegetation.

Onion being among the high nitrogen demanding
vegetables, its productivity depends on use of optimum
fertilizer rates and if not adequately fertilized,
considerable yield losses are apparent, and Excessive
use of N fertilizers is a concern, since large amounts of
N can remain in the soil after crop harvesting also in a
temperate climate, usually 50% of N applied is
effectively used by plants (Fageria and Baligar, 2005).

Nitrogen fetlizers significantly affected yields of
various onion bulb size categories. Onion fertilized with
different N levels decreased the yield of small sized
bulbs, but increased the yield of large sized bulbs. Small
sized bulbs decreased by 61.8% when N application was
increased from 0 to 138 kg ha™. On the hand, when N
fertilization increased from 0 to 138 kg. ha™ the
increased large size bulbs increased from 12.58 t ha™ to
2567 t ha™, respectively, resulting in 104% increment
(Negash et al., 2009).

In soils that are moderately low in phosphorus,
onion growth and yield can be enhanced by applied
phosphorus. Results of long-term fertilizer trials on
loamy sand soils have shown a strong response of
onions to phosphorus fertilization in the range 0 to 52
kg ha™ phosphorus (Alt et al., 1999).

Abou El-Nasr and Ibrahim (2011) reported that
the highest potassium fertilization rate (75 kg K,O fed™)
gave the tallest shoot, the highest number of leaves per
plant and the highest fresh weight of shoots as well as
the highest total yield per fed.

Ibraheim et al. (2011) found that the application
of N, P and K mineral fertilizers caused gradual and
consistent increass in the growth rate , bulbing ratio, dry
weight per plant, total nutrients uptake (N, P and K), as
well as yield and its component.

Yogita and Ram.(2012) found that the maximum
plant heights, number of leaves, neck thickness, bulb

diameter, bulb weight, number and yield were produced
with the a plication of 100 kg N + 50 kg P + 70 kg K ha™.
Therefore, the aim of this study was to determine
to requirements of onion crop to nitrogen fertilizer in
combination with phosphatic and potash fertilizers.
Investigating the effects of fertilization on plant growth,
dry matter yield, N,P and K uptake were also included.

MATERIALS AND METHODS

The present investigation was carried out
outdoor at the Agric..Bxperiment Station of Mansoura
.University during 2015 and 2016 winter season to
determine the requirements of onion crops (Allium cepa
L, c.v red byhyre ) from nitrogen fertilizers in combined
with phosphatic and potash fertilizers .

Some important  physical and  chemical
characteristics of the soil of the experimental field are
shown in Table 1.

Table 1. Some characterastics of the expermental soil
before Sowing.
Physical and Chemical properties

0.42 EC dSm™
8.50 pH (1:2.5)
2.48 CaCos
2.59 OM %
Cations mq.L™*

0.35 K*
1.29 Na*
0.40 Mg
0.85 Ca™*
Anions ma.L™

1.34 SO,
0.55 CcL
1.00 HCO;
M echanical analysis

37.00 sand
41.00 silt
22.00 clay
Available nutrients (mgkg.-1 soil )

36.75 N
9.80 P
125.00 K

The Experimental design was complete randomized
block, four levels of potash fertilizers and three levels of
both nitrogenous and phosphatic fertilizers were used in
this experiment . The fertilizer treatments, thus , consisted
of 36 N,P and K combinations, the treatments were
replicated three times , hence 108 pots were needed .

Nitrogen was applied at rates of 0, 50 and 100 kg
N fed™ ' phosphorus at 0,.50 and 100 kg P,0s fed™ and
potassiumat 0, 50 , 100 and 150 kg K,O fed™.
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Ten kg of soil were placed in round pots having
the diameter of 25 cm .Tap water was added to each pot to
reach the field capacity and five onion seedlings were
placed in the center of each pot in the 2 nd of December .
2015 .

Fertilizer application :

Determined amounts of urea (46 % N ) , calcium
superphosphate (15.5 % P205) and potassium sulphate
(48% K20 ) were added in two split applications, befor
the first watering and after 50 dayes fromsowing .

After emwrgence .the five seedling were thinned
to three plants for each pot. The first sample was taken
50 day after sowing , while plants were harvested after
100 days from sowing . Plants sample were dried at 65
to 70 ¢ © and weighed
Methods of soil analysis

Some physical and chemical properties of the
experimental soil were determined according to the
methods described by (Page et al. 1984 )

Plant analysis:

The N, P, and K concentrations were determined
in oven dry plant samples.The oven dry plant samples
were grinned and 0.2g. from each sample was weighted
and wet digested Piper, (1950). N, P and K nutrients
were measured in the digestive extract and their
percentage were calculated on oven dry matter.
Minerals estimation were performed as follow:

e Nitrogen was determined by the microkjeldahl

method as aforementioned Hesse, (1971)

e Phosphorus was determined colorimetrically at a
wavelength of 660nm using stannous chloriede
reduced molybedo phosphoric blue color method,
described by Jackson, (1967).

e Potassium was determined using Flam photometer

as described by Jackson, (1967).

N, Pand K uptake:

N, P, and K uptake values were calculated by
multiplying the percentage of such elements by dry
weight of the plants per pot.

e .Growth characters

e Fresh weight (g) of onion plants (g plot™)

e Dry weight (g) of onion plants (g plot™)

e Plant height (cm) of onion plants

e  Bulb diameter (mm) of onion plants

e Nuptake P and K uptake in the dry matter of onion
plants

Statistical Analysis

The statistical analysis of the obtained data was
done according to the method described by Gomez and
Gomez, (1984). Using least significant differences
(L.S.D) to compare the treatment values.

RESULTS AND DISCUSSION

Nitrogen,  phosphorus and  potassium
fertilization levels and their interactions, reveal
significant effects on average of fresh and dry weights
of onion plants (g) after 50 and 100 days from sowing
(Table 2) The highest value of fresh weight of plant (g)
was obtain by the application 100 kg N.fed™ after 50
days from sowing 24.29 (g) compared otherN levels

Meanwhile, the levels of 50 kg P,Os and 100 kg K,O
fed™ produced higher values than the other levels .

Table 2. Means of fresh and dry weights (g) of onion
plant after 50 days and 100 days from sowing as
affected by nitrogen, phosphorus , potassium
fertilization levels and their interactions

Fresh weightof plantDry weightof plant

Characters (9) (9)
Treatments After 50 After 100 After 50 After 100
days days days days
A: N-fertilization levels
0(c0ntro|) AR AL TYY V.e.4 YY.Yeu
50 kg N. fed-1 YYNTY O V10 4AY YV rAY Yy avd
100 kg N. fed-1 Y4 Y4, YL AAY V. AET Vg oVA
F test * % *x *x *x
LSD at 5% 1.478 4289 0.371 0.522
LSD at 1% 1.963 5.696  0.493 0.694
B: P-fertilization levels
0 (control) YWYAY VVT.YTA Y..AA YY.YYA
50 kg P205.fed-1 YU E6E VIYVYE ALY YA
100 kg P205. fed-1 YYAYY Yy Yy voied VYAYY
F test wx wx wx NS
LSD at 5% 1.478 4289 0.371 -
LSD at 1% 1.963 5.696  0.493 -
C: K-fertilization levels
0 (control) Yy, 4vYy 4. vy v.yay ARBCER
50 K20.fed-1 AATRT- AR U § SRS SRR o § 4
100 K20 fed-1 YTYTTOYYYLVY.  YAagY V¢ ode
150 Kg K20.fed-1 YANY. LY YAy VoAl YooY:
F test * %k * % * * %k
LSD at5% 1.706 4952  0.429 0.603
LSD at 1% 2.266 6.577 - 0.801
Interactions:
A X B * %k *x NS *
A X C ** *x * NS
BXC wx wx NS NS
AXBXC *x el NS ol

Also, the highest values of average dry weight
(9) of onion plants were obtained by the application of
100 kgN ,50 kg P,0s5 and 150 kgK,0O fed after 100
days from sowing The record values were 14.57 ,13.90
and 15.52 (g), respsectively .These results could be
supported with those obtained by Yogita and Ram
(2012) and Abou EI-Nasr and Ibrahim (2011)

Also, Singh et al. (2010) reported that different
levels of nitrogen and phosphoru significantly affected
the growth characters of onion plant.

Plant height (cm) values of onion plants were
increased significantly after 50 days and 100 days from
sowing due to the cremental doses of N, P and K
fertilizers ( Table 3).

Also, data in Table 3 show that the application of
100 kg N.fed™ after 100 days from sowing of onion
plant increased plant height (cm) and pproduced the
highest value of 70.17 (cm), while the control (without
N-fertilization) gave the lowest value of 58.00 (cm).
These results are in agreement with those reported by
Messele (2016) .

Nitrogen and potassium fertilization levels and
their interactions, reveal a significant influence on bulb
diameter (mm) of onion plant after 100 days from
sowing , while non-significant influences due to
phosphorous fertilization levels was detected (Table 3).
The highest value of bulb diameter (mm) was obtained
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by the application of 100 K,O .fed? ( 18555 mm)
compared to the other levels.

Table 3. Means of plant height (cm) and bulb diameter
(mm) of onion plants as affected by nitrogenos,
phosphatic , potash fertilization levels and their
interactions.

days fromsowing as shown in Table 4 . The highest value
of K uptake (mg.pot-1) of plant was obtaine by the
application 100Kg K20 .fed-1 after 50 days from sowing
(2644 ).

Also, a significant influence of K uptake
(mg.pot™?) of onion plant was obtained by the
application 150 Kg K,O .fed™ after 100 days from

Characters Plant height (cm Bulb diameter(mm X 2
Treatments  After 50daysAgfter(100)days After 100 d;ys * sowing (4678 mg pot ") . These resuls could be
A N-fertilization levels supported by those obtained by Shedeed et al. (2014) .
0 (control) FEWY oA e W Also, Yoldas et al. (2011) re[:_)orted that the application
50 kg N.fed™ £y . on “o oo% Viaye of NP and K 120: 150: 100 |mproved the growth and
100 kg N.fed o) YYY Voay YA £VA increased total K content of onion crop. Shafeek, et al
Ftest o o o (%Ot%]S) hr_ephor‘[fd :hat gpralut:ﬁtlc:]r! ﬁf rt)otafs_tlym }‘emlllzer
LDash 1815 258 0708 el ein and uptake N, P, K. of onion
LSD at 1% 2411 3.437 0.942 plant. ' T
B: P-fertilization levels
0 (control) £0 XYY VYA TASER Table 4. Means of N,P and K uptake (mg/pot) of onion
50 kgP20s.fed?  of.Ye. 1Yo, YYFAY plants after 50 days and 100 days from sowing
100kgP;Osfed?  £A.T+1 ST YV as affected by nitrogen, phosphorus potassium
F test ok ok NS fertilization lewels and their interactions

N uptake (mg/pot) P uptake (mg/pot) K uptake (mg/pot)
LSD at 5% 1.815 2.588 i Characters After 50 After 100 After After After After
LSD at1% 2411 3.437 - Treatments days  days 50 days100 days50 days100 days
C: K-fertilization levels A: N-fertilization levels
0 (control) Ay Tt VAT 0 (control) Yoy YYV. A  4.YY. 00 T0A VEAO. Y40 ¢V
50 K,0.fed™ 0. 001 ALY YATY 50 kgN.fed* Y.v SYAY  A.¥eT 0T TTA YOF XYY YAY YT
100 K,O.fed™ £9.YV. TV AoY YA 000 100 kgNfedl YA¥.e  0£4Y 1. ¥o . 4T¢ VYIEYY £Yo dt
150 KgKoO.fed™  ¢A £¢¢ ARZY A%s F test *x * * *x *x *x
F test NS ok *% LSD at5% 12.89 26.91 0.612 3.369 8.64 15.91
LSD at5% B 2.988 0.819 LSD at1% 17.11 3574 0.813 4.474 11.47 21.13
LSD at 1% _ 3.969 1.088 B: P-fertilization levels
Interactions: 0 (control) Y4y ¢ €100 YT g0 gE. YO Y. YUAYT
AXB ** * ** 50kg 1 YYay SYY £ A VAY oV Yol YIY )V Y1 Ay
Ax G . . . P20s.fed
BXC NS * *k I}’Sg!,(?edl Yy4m €10 A VY LA V4 £40 YTAAY Y4 Y¢
AX B XC ** * ** F test * % NS ** ** ** NS

. . o LSD at5% 12.89 - 0.612 3.369 8.64 -

Nitrogen, phogphorus_ and potassium _fert_ll_lzatlon LSD at1% 1711 ) 0813 4474 1147 -
levels and their interactions, reyeal significantly  =wfertinization Tevels
affected N uptake (mg.p_ot—l) by onion plants af_ter 50 O(contol) YoV YAfs Svo. EAD10 ViR AYE oV
and 100 days from sowing ( Table 4 ) . The hlghest BOK,Ofed™ YeAA €104 2641 STYYT VEVY. TET YA
value of N _upt_ake (mg.pot-1) of plant (g)was obtained 100 K,O.fed® YYoX  EAEE Ve 0Y T.rer VIV £10.4%
by the application of 100 kg N.fed-1 after 50 days from 150 Kg
sowing (283.5 0 mg.pot-1) compared with otherlevels . 0 feq? VIEN eTle  ATeY e AT, ANV VAT

Also, the application of 100 kg N.fed-1 recorded  Ftest NS *x NS *x *x *x
the value of 549.20 (mg/pot) of N uptake by onion  Lsp at5% . 31.08 - 35890 9.97 18.37
plants. These result are in harrmony with those Lsp at1% } 41.27 . 5166 13.25 24.40
obtained by Sharma, et al (2006) . Interactions:

Nitrogen, phosphorus and potassium fertilization A XB NS NS NS NS NS *
levels, revealsignificant effects on P uptake (mg.pot-1) aAxc NS *%x NS * * *%x
of onion plant after 50 and 100 days from sowing BXxc NS o NS NS NS *
(Table 4) . The highest values of P uptake (mg.pot-1) AXBXC NS *x NS * NS NS
was obtained by the application 100 Kg P202. fed- ] ] )
lafter 50 and 100 days from sowing ( 12.08 and 70.50 With regard to the interaction between

mg.pot-1 respectivley ) compared to the other levels .

Shedeed et al.(2014) reported that application of
chemical fertilizers to onion plants increased the
amontst of  nitrogen, phosphorus and potassium
adsorbed by bulb tissues .

Nitrogen, phosphorus and potassium fertilization
levels and their interactions, reveal significant influences
on K uptake (mg.pot-1) of onion plant after 50 and 100

nitrogenous , phosphatic and potash fertilizers on onion
plants , the statistical analysis indicated that the effects
were significant during 100 day growth stage .

CONCOLUSION

It colud be conluded that the highest values of
growth parameters, dry matter yield and nutrietnt uptake
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of onion crop,c.v. Red Behery , could be acheived by
the application of NPK fertilizers at the rates of 100kg
N, 50 kg P205 and 150 kg K20 under the conditions
of this investigation .
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