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ABSTRACT

A field experiments was conducted in sandy soil at South El-Tahrir province
during two successive seasons to study the influence of macro and micronutrients on
dry matter yield, oil content and nutrient contents and uptake of sweet basil plants
(ocimum basilicum L.)

Results show that basil plant height was significantly affected by the applied fertilizer

(NPK, Fe, Mn and Zn) either at the first or second cut.

*) Micronutrients fertilizers generally showed a beneficial influence on enhancing the
dry matter yield of leaves and stems in the two seasons.

‘) The best treatment in increasing oil % was the chelated Zn, Mn, Fe + NPK.

') Application of NPK and the used micronutrients (Fe, Mn and Zn) remarkably
increased N and P concentration either in the first and second cut of basil plants or
in the first and the second season of planting. The same trend was found in
nitrogen and phosphorus uptake.

") Zn application in the form of EDTA showed the highest effect in augmenting K
concentration and uptake.

*) Application of micronutrients and NPK pronouncedly augmented the iron content
and uptake by basil plant leaves.

*) Zn and Mn application in chelated forms increase Zn and Mn concentration in

plants.
Keywords : Macro and micronutrient, yield, concentration and uptake, oil yield sweet

basil.
INTRODUCTION

Aromatic plants and their essential oils are considered one of the

most important exports which support our national economy. The production
acreage of such aromatic plants is annually increasing.
Sweet basil cocimum basilicum L.), is economically significant herb plant
grown in Egypt for commercial export. Sweet basil, an annual herb, is grown
far its highly aromatic leaves, which are dried and exported, or sufected to
steam distillation far the extraction of essential oils. The oil is used in
flavouring confectionery, food , condiments, dental creams and mouth
washes.

Sweet basil grown in sandy soils has received little attention on the
nutrition of macro and micro-nutrients. The growth of sweet basil grown in
sandy soils suffer from moderate to severe deficiencies of nutrients.

Singh et al. (1989,b) found that N fertilizer at the rate 50-200 kg N/ha
significantly effect on herbage yield. Harnok (1982) stated that NPK affect
significantly on sweet basil yield.
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Hassan (1988) mentioned that nitrogen and phosphorus pramated
basil plant growth.

Misra and Sharma (1991) and El-Ghadban (1994) pointed out that
micronutrients remarkably augmented plant growth and oil content of basil
piants.

Ichimura et al, (1995) found that yield of sweet basil and P
concentration in leaves and soil increased with increasing rate of P. Refaat
and Saleh (1997) pointed out that plant growth was reduced by increasing
intervals between irrigation treatment. Irrigation schedule also influenced
essential oil yield and composition. The highest yields of essential oil/feddan
were obtained from plants with the shortest irrigation intervals.

They also found that, the application of folifertile promoted growth
and increased essential oil yield. Folifertilie at 3000 ppm was the best
treatment.

The aim of this study to find out the optimum application of NPK
fertilizer and certain micronutrients for sweet basil in respect to both yield and
oil content.

MATERIALS AND METHODS

A field experiments was conducted in sandy soil at South El-Tahrir
province during two successive seasons to study the influence of macro and
micronutrients on dry matter yield, oil yield and nutrient contents and uptake
of sweet basil plants (ocimum basilicum L.). The soil of the experimental field
is sandy, the main physical and chemical characteristics of the soil are
presented in table (1).

Table (1): Some physical and chemical characteristics of the
experimental soil.
a)Physical Properties

CaCO; | W.H.C Partical size distribution % Texturai| Field
% % __|Coarse sand|Fine sand | Siit | Clay | grade |Capacity
4.5 14.9 54.2 343 (83| 3.2 | Sandy 8.94
b) Chemical properties
PHin|E.C. Scluble cations and anions Available nutrients
meg/L.
1:2.5 |DSm’ Cations Anions N|P K DTPA
! extratable
In Ca Mg |Na]K'|CO; HCO;]CISO4| % [ppmMeq/100g Fe | Mn | Zn
susp. ppm|ppm/ppm
7.9 1.5 16.4|2.8(5.700.10.8| 6.4 6.0 1.8 0.01/0.4 95 J|41[13]09

The experiment consisted of 14 treatment of NPK and micronutrients
as follows :

1)Control (without fertilization).

2)NPK at the rate of (61 kg N/fed, 20.3 kg P/fed and 59 kg K/fed).
3)NPK + Z1

4)NPK + Z2
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5)NPK + Z3

6)NPK + Mn1

7)NPK + Mn2

8)NPK + Mn3

9)NPK + Fe1

10) NPK + Fe2

11) NPK + Fe3

12) NPK + (Zn1 + Mn1 + Fe1)
13) NPK + (Zn2 + Mn2 + Fe2)
14) NPK + (Zn3 + Mn3 + Fe3)
Zn,Mn, Fe 1, 2, 3 equal 100, 200, 300ppm

Phosphorous fertilizer was added during soil management before
transplanting. Potassium fertilizer was added as potassium s ulphate in two
doses, the first dose before transplanting and the second dose after the first
cut.

Nitrogen fertilizer was added in three doses, the first dose was added
after one month of pianting, the second and third dose were added after the
first and second cut respectively.

Three micronutrients, Iron, manganese and zinc were added as a
foliar application as EDTA form. The chelated forms were EDTAFe(6%),
EDTA-Mn (15%) and EDTA-zn (14%0. These micronutrients were sprayed in
aqueous solution (400 liter/feddan) at a rate of (1) 100, (2)200, (3)300
mg/L of each element. The foliar application were applied after one month of
planting, after the first cut and finely after the second cut of plants. The
experiments was designed in a complete randomized block design with four
replications. The experimental plot area 2 O 2 m prepared containing rows of
50 cm a part the spacing between plants was 50 cms. Seed of sweet basil
were sown and after 40 days from germination uniform seedlings were
transplantied to experimental plants on one side of the ridge.

Two cuts were obtained from the growing plant during every season.
The cutting was performed for vegetative parts of the sweet basil plants 10
cm alone soil surface. The following data were recorded.
1)Plant height.
2)Herb fresh weight/plant.

Dry matter was obtained by drying the fresh material in a drying oven
at 70 °C to a constant weight.

Soil chemical analysis was determined using method reported by
Jackson (1967), Particle size distribution was determined using international
Pipett methods according Richards (1954). The essential oil content
determined on freshly and dried cut of basil plants by hydrodistillation with
modified clevengertrap according to the method described in ASTA (1985).

RESULTS AND DISCUSSION

1) Plant height :
Plant height (Table 2) was significantly affected by the application of
fertilizer (NPK, Fe, Mn and Zn) either at the first or second cut. NPK
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application increased plant height by about 12.9 and 10.6% of the first and
second cut respectively in comparison with control.

EDTA-zn fertilization at a rate 300 mg/L elongated plant heigh by
61.3 and 56.2% more than the control for the two cuts. Addition of chelated
Mn fertilizer at a rate 100 mg/L resulted in a significant enhancement of plant
height for the two cutting. The maximum plant height (55.1 cm) was obtained
during the 2™ cut, where the minimum plant height was induced at the
application of 300 ppm Mn. Concerning the affect of Fe fertilization,
application of 200 ppm Fe gave the greatest increase in the plant height.

Table (4) demonstrated also that the three levels of combined
fertilizer (Fe + Zn + Mn) significantly, enhanced the plant height.

Table (2) : Plant height, fresh weight of basil plants as affected by
macre and micronutrients application.

Season First season Second season
Treatments Plant hight | Fresh weight | Plant hight | Fresh weight
Gm/plant Gm/plant
1 cut]|2% cut| 1= cut |20 cut |1 cut|2° cut| 17 cut | 2 cut
Control 37.2|39.0(160.5|171.9] 38.3|40.1 | 163.5| 174.8
NPK 4201|432 217.5(222.9]|42.7 | 42.9 | 220.6 | 225.7
Zn1 +NPK 516 |53.0(239.3|271.6|526|53.4|241.5|273.7
Zn2 + NPK 58.3(59.81269.0|334.3|58.7|60.7|271.4|3351
Zn3 + NPK 60.0 | 60.9 | 278.3|447.0|61.1 | 61.1 | 281.1 | 448.0
Mn1 + NPK 53.0(53.2|278.0308.3|54.0|54.0]281.4|310.1
Mn2 + NPK 43.3142.01248.0|220.6 |44.4 |43.0|250.1|223.9
Mn3 + NPK 406|396 | 174.0|160.7 | 41.7 | 40.5| 176.1 | 163.8
Fel + NPK 51.0(53.0(220.0|245.0|52.0|54.0 | 223.1 | 248.0
Fe2 + NPK 57.0 | 59.0 | 270.0 | 370.0 | 58.1 | 60.0 | 272.3 | 373.0
Fe3 + NPK 45.0144.31130.0{303.3|46.0|45.3|132.0]306.3
Zn1+Mni+Fe1+NPK | 53.7 | 54.7 | 264.0 | 285.0 | 53.7 | 54.8 | 266.1 | 290.1
Zn2+Mn2+Fe2+NPK | 55.1 | 58.0 | 312.0 | 401.7 | 55.0 | 58.2 | 3650 | 403.7
Zn3+Mn3+Fe3+NPK | 51.1 | 59.0 | 266.0 | 171.6 | 52.0 | 50.6 | 271.0 | 173.8
L.S.D 0.05 377| 26 [ 13.05(14.75[2.39| 2.7 | 13.07 | 14.84
0.01 316| - |17.38]119.69{3147| - 14.49 | 19.66

2) Weight of the fresh herb :

Table (2) revealed that the fresh weight of two cutting was
significantly affected by the applied fertilizers. NPK increased fresh weight of
herb by 35.5 and 39.5% compared with the control in the first and second cut,
respectively. Zn fertilization affect on fresh weight of herb was also
significant. The greatest values were obtained at 300 ppm Zn application, Mn
application Table (2) significantly enhanced the herb fresh weight foliar
application of 100 ppm Mn increased fresh weight by 39.5% for the firest
cutting and 19% for the second cutting. Iron fertilizer Table (2) considerably
promoted herb fresh weight. The greatest increases over the control was 68.2
and 15.2% for the two cutting Table (2) demonstrated the three levels of
combined fertilizer (Fe + Zn + Mn) on the herb heights. Data show that the
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heights increase was obtained at the applied, level 200 ppm; such increase
was estimated by 94.4 and 133.7% for the two cuttings, respectively. This
enhancing effect of applied micronutrients with NPK on the herb fresh weight
attributed to its effedct on the enzymes activity which have a efrfective role on
the process of the plant herb photosynthesis (Marschner, 1986). Similar
results are in agreement with the finding.

3) Dry matter yield :

Table (3) showed no significant enhancement on dry matter yield of
leaves in the both seasons of growth either in the first as the second cut with
NPK application. Howevere, the dry matter of stems of the first cut
significantly enhanced in both seasons of growth.

Table (3) : Leaves dry weight and oil content % of basil plants as
affected by application of macro and micronutrients.

| First season Second season
Leaves | Stems Qil Leaves | Stems |Oil content
l THstmsnts drywt | drywt |content drywt | drywt %
Gm/plant gn“gplant % __|Gmiplant|Gm/plant
| i Ll Bl e L Bl S it i Bl B i
cut |cut) cut | cut |cut|cut| cut |cut|cut cut | cut | cut
Control 24.8/12.1/7.5 [10.5/1.9[1.20[25.2]13.0/ 85 |11.5 1.191.21
NPK 32.0/18.2{14.5[11.7]1.31[1.32/ 33.7[19.0] 0.4 [12.6] 1.31 1.33
Zn1 +NPK 36.4 124.3/114.3{16.4]1.56/1.61/ 36.9/24.9[15.0/17.0| 1.66 1.62
Zn2 + NPK 38.3 32.8/16.2/16.6(1.57(1.73[ 39.1[33.7[16.9]17.1 1.58]1.73
Zn3 + NPK 47.8 152.4/120.9/19.6]1.51[1.75| 48.3 |53.0/21.3/20.1 1.62]|1.76
Mn1 + NPK 44.0127.8(19.0/16.4/1.62/1.79] 45.1 [28.4]20.1[17.5| 1.63 1.79
Mn2 + NPK 35.1122.1/15.3/11.5/1.43[1.46/ 36.1 [22.9]16.0|12.1] 1.64 1.47
Mn3 + NPK 24.0117.3/11.0/ 8.3 [1.10[1.19/24.0[18.1]11.6| 9.0 | 1.44 1.20
Fe1l + NPK 37.2120.3|14.1(13.5/1.33[1.36/ 38.0 21.0[15.0{14.0]/1.11]1.37
Fe2 + NPK 40.5149.6/16.8/25.71.65[1.70/ 41.0 [50.0]17.1]|17.3| 1 34 1.71
Fe3 + NPK 17.6123.9/ 4.8 | 8.9 |1.16[1.59[18.0/24.3/ 9.1 | 9.2 1.65(1.59
Zn1+Mn1+Fe1+NPK| 44.4 [26.4(18.6(24.8]1.40[1 54| 45.3 |27 1 19.2124.3/1.61|1.55
Zn2+Mn2+Fe2+NPK] 46.2 |39.5/19.1/21.0 1.70/1.80(47.0 [40.1]|20.2[22.0[ 1.41 1.81
Zn3+Mn3+Fe3+NPK 35.5119.4/17.5 8.3 |1.31/1.40{34.1[20.4/18.3]/ 9.1 [1.71] 1.40
L.S.D 0.05 11.17|8.75(4.04| 5.3 11.18/8.58/4.13| 5.4 |0.149(0.089
0.01 14.87] - |5.38] - 14.91] - [5.39/ - [0.199/0.118

Micronutrients, generally showed a beneficial influence on enhancing
the dry matter yield of leaves and stems in the two seasons.

The foliar spray of Zn3 with NPK gave the highest increase of the
leaves dry weight (333.3%) in the second cut at the first season compared to
the control). The highest rate of Mn3 with NPK slightly reduced the dry matter
of leaves. The data revealed that Zn3 was the most beneficial effect on the
dry matter yield of plant in both season in the followed descendingly with Fe2
and Zn, Fe, Mn, application, except the treatment of Zn2, Mn2, Fe2 excelled
the Zn1, Mn1, Fe1 treatments in enhancing the dry matter yield of leaves in
the second season.
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Effect of applied fertilizer on macronutrients content and uptake of basil
plant:
1) Nitrogn :

The obtained results in table (4) revealed that the application of NPK
and the used micronutrients remarkably increased nitrogen concentration, in
the first and second cut of both season of growing. The highest level of
applied Mn(Mn3 + NPK) showed the most effective role in augmenting N%
compared with control and other treatments. Similar results for the effect of
Fe, Zn and Mn on the N concentration in different plant, have been reported
by Shoala (1992) on Lemon grass (Cymbopogon Citratus L.) and Morsi
(1994) on Ocimum basilicum.

Table (4) : Effect at macro and micronutrients application on NPK %

basil plants.
First season Second season
Season N% P% \_ﬂiﬁ% N% P% K%

Treatments B F o I il Tl B il ¥ oxal Bl ol bl il i sl
cuf|cut| cut | cut |cut|cut|cut|cut| cut | cut | cut|cut

Control 2.13]2.31/0.135/0.211/2.71/2.30|2.14]2.32]0.136|0.222/2.72| 2.4
NPK 2.31|2.41]0.166{0.231|3.12|2.90(2.33|2.42/0.167(0.233|3.14(2.93
Zn1 +NPK 3.26|3.06(0.247/0.251|3.13/2.61/3.27/3.0710.248(0.253|3.12|3.62
Zn2 + NPK 3.13|2.9410.248/0.281{3.49|2.28/3.14| 3.0 [0.286(0.282|3.50{ 3.8
Zn3 + NPK 2.68(2.8410.224!0.294/4.01|2.87]2.69|2.8610.225(0.296( 4.0 | 2.8
Mn1 + NPK 2.66(2.4310.3050.247|5.15|2.63/2.67/2.41]0.302/0.246| 4.1 | 2.7
Mn2 + NPK 3.24/2.46/0.221/0.242|3.86|2.44|3.25|2.49/0.222/0.243| 4.0 | 2.5
Mn3 + NPK 3.35/2.5710.201/0.215|3.15{1.31/3.36/|2.58{0.201/0.215/ 3.2 | 1.3
Fel + NPK 2.94(2.85|0.231/0.252{3.39]|2.59{3.10{ 2.9 |0.232/0.253| 3.4 | 2.6
Fe2 + NPK 2.94/2.3910.226/0.263|3.96;2.83| 3.2 | 2.4 [0.227/0.264] 4.0 {2.80
Fe3 + NPK 3.40(3.1210.226(0.242(3.51{1.60| 3.5 |2.12/0.226|0.243|3.55/1.61
Zn1+Mn1+Fe1+NPK2.66(3.26/0.226(0.252/3.51/1.60| 2.7 |3.13]0.227|0.252|3.61|2.87
Zn2+Mn2+Fe2+NPK2.11|2.68/0.200]0.110|3.60/2.86(3.13/2.69/0.210/0.110{3.90| 2.4
Zn3+Mn3+Fe3+NPK2.20(3.83]0.205/0.110(3.33/2.80(2.21] 3.9 10.206/0.12 [3.34| 2.9

The combined fertilizer (Fe, Mn and Zn) application showed a
beneficial effect on N content of basil plants. Its effect on the second cut
excelled that in the first one.

Nitrogen uptake in Table (5) elucidated the same trend of N
concentration as affected by the applied micronutrients. However the Zn3
passesed the highest effect on increasing the uptake of N by plants.

Similar result were obtained by El-Ghadban (1994) who found that the N
content in the dry herb was generally increased by NPK fertilization with or
without the addition of trace elements.

2) Phosphorus :

The effect of NPK and applied micronutrients on P concentration
Table (4) displayed the beneficial effect of these fertilizers on p romoting P
concentration of b asil plants. The combined fertilizer in the mineral form at
the lowest level (Zn1, Mn1, Fe1) showed the highest effect on increasing P in
both seasons. However the higher levels of the combined fertilizer induced a
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depressive effect on P concentration in the second cut. On contrary many
investiator reported the antaganistics effect between Zn and P. Loneragan et
al_ (1979) found that under condition of Z n d eficiency and ample supply of
phosphorus, the phosphorus uptzke increase and toxic concentration of
phosphorus may accumulate applied Zn at all levels here in considerably
phosphorus concentrations. Wherever, that there is substantial evidence that
zinc affects phosphorus metabolism in the roots of plants (Loughman et al.
1982) and increases the permeability of the plasma memberanes of root cells
to phosphorus (Welch et al., 1982).

Table (5) : Effect of macro and micronutrients application on NPK

uptake g/fed.

First season Second season ]
Season N P K N = K |
Treatmonts ~ [Tl 1 2 T [ | 2™ [T A ™

cut | cut|cutjcutcut|cut|cut| cut |cut|cut|cut|cut

Control 12.4/ 6.7 |0.79|0.6{15.8| 6.7 |12.2| 6.79 |0.79|1.61|{16.5| 7.7
NPK 18.2/10.5| 1.3 |1.0/24.6|12.7|18.3(10.56|1.30|1.10[24 4|13 .4
Zn1 +NPK 28.8/17.5| 2.2 |1.5|26.8|14.4[29.0| 18.3 |0.89(1.00(27.6(15.7
Zn2 + NPK 26.9|23.11 2.6 |12.2126.9/17.6[29.5| 24.3 [1.20|1.20(32.8|22.6
Zn3 + NPK 26.4/135.7| 2.6 |3.7/26.4/26.5|31.2| 36.7 11.10{1.40[46.3/|32.6
Mn1 + NPK 29.6|16.3/ 3.2 |1.6/29.6|16.2/28.9| 16.8 |{1.50(1.00/44 .4({18.4
Mn2 + NPK 25.8|113.2| 1.9 1.3|25.8|10.1{28.2| 13.2| 0.9 D .70[34.6(13.7
Mn3 + NPK 15.7110.7/ 1.2 (0.9/15.7| 4.2 [20.0{ 11.0 | 0.6 D .50/19.2| 5.6
Fe1l + NPK 28.4/13.9|2.1|1.2/19.0/17.2|28.0| 14.6 | 0.8 D0 .90/31.0[{13.1
Fe2 + NPK 25.7|28.5| 2.2 |3.1)25.7|19.1|31.5| 28.8 |0.90/1.10(39.4/34.8
Fe3 + NPK 15.0/117.9; 1.0 /1.4/14.9/16.8|15.1| 12.4 |0.50(0.50{15.3/ 9.4
Zn1+Mn1+Fe1+NPK|25.5[20.7| 2.4 |1.6/25.4/20.8/{29.3(/ 21.5 [1.00]1.50/39.2/|18.7
Zn2+Mn2+Fe2+NPK|18.4[25.4/ 2.2 1.1/18.4/12.4/24.0( 26.9 [1.00/0.60/43.9[32.7
Zn3+Mn3+Fe3+NPKj17.3|17.8 1.(i0.5 17.3/110.0{118.1] 19.1 | 0.9 D .30i27.3(14.1

The uptake of phosphorus Table (5) illustrated that applied Zn1, Mn1
and Fel achieved the highest increase in the P uptake in both seasons.
These increases were more than 393% and 115% in the first and second
season respectively, in comparison with the control. Also the applied Zn with
NPK showed the most beneficial effect in enhancing the uptake of P by basil
plants. The high dose of micronutrients (Fe3, Zn3, Mn3) led to decrease the
P uptake. This may be attributed to depressive effect of the higher dose of
(Zn3, Mn3, Fe3) on the dry matter of plant leaves.

The enhancing effect of micronutrients on the uptake of P are in
agreement with El-Chadban (1994) who found that the P contents increased
in the middle of each growing season as a result of fertilization with NPK +
Zn.
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3) Potassium :

Potassium c oncentration T able (4) demonstrated that application of
NPK alon or with Zn and Mn markedly increased K ¢oncentration in p lant.
However, a slight decrease in K contents was occurred with the addition of
Fe and (Zn + Mn + Fe). Mn application showed the highest increments in K
concentration wherever Mn, enhanced K% by more than 50% in the first cut
of both season compared to the control. On the other hand the application of
mineral iron on ¢ ombined n utrients (Zn, Mn, Fe) decreased K % in plants,
particularly in the first cut of both season.

The applied Zn in the form of EDTA showed the highest effect in
augmenting K concentration where the EDTA-Zn3 augmented K% by more
than 47% comparison with the control.

The uptake of K (Table 5) showed the same trend, wherever Zn
application conciderably promoted K uptake.

4) Iron :

The obtained results in Table (6) elucidated that application of
micronutrient and NPK pronouncedly augmented the iron content of plant
leaves. Though the higher levels of applied Mn showed its drastic effect on
the iron concentration and uptake by plant leaves compared to the other
treatments. The dramatical influence of Mn on iron content was report by
Marschner (1986). Application of iron tremendously increased iron content of
plant leaves.

Table (6) : Fe, Mn and Zn concentration (ppm) of basil plants as affected
by macro and micronutrients application.

First season Second season
Season Fe Zn Mn Fe Zn Mn

Treatments [ 2 (1 2™ 1" | 2 1 [ 2™ [ 2™ (% [ o™
cut | cut jcut|cut| cut | cut | cut | cut |cut cut| cut | cut

Control 130.4/133.7/7.5/8.9[65.7]180.6 [130.6[134.2| 7.7 2.8/66.7/81.0
NPK 169.8/172.9/9.911.1/90.3[102.8/171.1[172.0 8.115.2(90.5/103.0
Zn1 +NPK 185.1/195.7/127.0[28.9/81.9 116.2/185.0/195.0{24.8[17.4/81.7 [117.0
Zn2 + NPK 182.21194.8/29.1/3.2|77.5 107.6/182.0(193.0/28.2[24 5/ 78.0 [107.7
Zn3 + NPK 180.0{193.1/33.3/34.4/ 51.7 [ 77.5 [182.0[192.039 4 4.5(56.0|78.0
Mn1 + NPK 171.1]173.3{17.6/21.1 111.3124.9170.01?1.019.514.7112.1125.0
Mn2 + NPK 170.1171.4/14.3/18.2{129.2[129.1 169.0170.0{13.0110.4[130.1/130.0
Mn3 + NPK 166.2170.5/12.3{14.3/133.5{116.4/166.0/1170.0 7.2|6.41133.7117.0
Fel + NPK 234.21266.7/111.0/113.1107.6(120.6 33.0266.010.9/ 7.1 [107.6/121.0)
Fe2 + NPK 253.31283.3/10.6/12.8/ 86.6 116.2251.0282.0[10.8[15.6/87.0 117.0
Fe3 + NPK 274.0300.010.4/112.5/81.6[99.0 273.0801.0(4.8|7.4[81.2]98.0
Zn1+Mn1+Fe1+NPK190.0233.012.415.3107.6120.6192.0230,014.1 10.1/107.1[120.0
Zn2+Mn2+Fe2+NPK?240.01266.0/11.3114.41 16.2/116.2241.0267.0{13.5[13.8/115.1 114.0
Zn3+Mn3+Fe3+NP 260.0283.0/11.1114.5[110.1[103.3/261.0284. 1717201080112

Data in Table (6) likewise painted out that the increase in the applied
Zn slightly decreased the iron concentration. This may be attributed to the
competition between iron and zinc on the uptake sites of the plant | eaves.
This results are in coincidence with finding of Rosell and Ulrich (1964). The
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enhancing of iron effect t on iron content was reported by Shalaby and
Mashaly (1992).

5) Zinc :

Data in Table (6) displaced that zn cor.zentration was enhanced
ascendingly with increasing Zn levels. The same trend was occurred in the
case of Zn uptake. The highest level of Zn addition increased the uptake of
Zn by more than seven fold in the first cut and fourteen fold in the second cut
respectively, in both seasons. Similar results were found by El-Sayed et al.,
(1988a) and Abo El-Nour (1987) , Mazrou (1991).

Although the application of different fertilizer showed an
enhancement for Zn content of basil plant, the higher doses of added Fe and
Mn slightly decreased those increments of Zn contents. This may be ascribed
to the slightly antagonistic effect between Mn, Fe and Zn, which reported by
Mengel and Kinkby (1987).

Likewise the added combined fertilizer (Mn, Zn, Fe) increased the Zn
concentration and uptake by plants. However the amount of increases,
slightly decreased with the higher level of applied (Mn, Fe, Zn).

These results are in agreement with the findings of Mousa and El-
Lakany (1984) and El-Gadban (1994).

6) Manganese :

The obtained resuits in Table (6) demonstrated that Manganese
content increased with raising the levels of manganese fertilizer. These
increases were more than 150% in comparison with the control in both
seasons, either in the first and the second cut. The same trend for influence
of applied fertilizer on Mn concentration by plants were accurred with Mn
uptake. Similar results were rerouted by Subrahmanyan et a/ (1991), Ei-
Gadban (1994) and Morsi (1994).

The competition between iron, zinc and manganese also obviously
appeared with Mn concentration and uptake. Wherever the concentration of
manganese were decreased with increasing the levels of applied Zn and Fe.

Qil Content :

Data in Table (3) elucidated that NPK appiication significa tly
increased the oil percent in the second cut only, by 10% compared to the
control.

Micronutrients except Mn3, remarkably augmented oil content in both
season either in the first or second cuts. These data are agreement with the
data reported by Misra and Sharma (1991) and El-Ghadban (1994).

The best treatment in increasing oil content was the Zn2, Mn2, Fe2 + NPK,
where the increased oil % by more than 42% in the two cuts of both seasons,
compared to the control.

625



Madkour, H. A.et al.

Table ( 7) : Fe, Zn and Mn uptake g/feddan by basil plants as affected by
macro and micronutrients fertilization.

First season Second season

Season Fe Zn Mn Fe Zn Mn
Treatments L _1“-‘?“_ Tl B Rl I L ol L B
cut | cut |cuticut] cut | cut | cut | cut |cut|cut| cut | cut
Control 130.4{13.4 }4.37[2.58/38.3|23.4[134.0/41.6 |4.7|2.8|40.3|25.3
NPK 169.8/172.9(7.8214.35(71.3|44.9{131.4/78.4(8.1(5.2|73.2|52.1
Zn1 +NPK 161.7]1114.0123.6(16.9(71.5(67.8 [163.8{116.4/24.8117.4/ 72.0| 7.0
Zn2 + NPK 167.3(153.0[26.7123.8/ 84.7 | 98.9 [170.8|156.0[28.2[24 .5/ 73.2 | 87.0
Zn3 + NPK 206.5242.8138.2143.2/ 59.3 | 97.4 210.0244.2/39.4/44.5/ 66.0 | 99.0
Mn1 + NPK 180.7/115.6(18.6/14.1/118.2| 83.3 [184.0116.5{19.5(14.7(121.0/ 86.0
Mn2 + NPK 143.2/90.912.0/ 9.7 |108.8| 68.5 [146.4] 93.4 [13.0{10.4/112.0{ 71.0
Mn3 + NPK 05.7/70.8(7.1/5.9|76.9/48.3/99.6|73.8/7.2/6.4[80.0/50.8
Fe1 + NPK 209.4/130.0{9.9 6.4 |96.0 [58.8 212.5[134.0{10.9( 7.1 |98.0|61.0
Fe2 + NPK 246.2(337.2110.3|15.2/ 84.2 [138.8247.0, 33.8 [10.8/15.6| 85.0 [140.4
Fe3 + NPK 115.71172.1/4.4(7.2|34.2|56.8(118.0,68.8 | 4.8 | 7.4 |35.0|57.2
Zn1+Mn1+Fe1+NPK202.5{148.6{13.2| 3.7 |114.7| 76.4 [208.0/135.7|114.1110.1/116.0| 78.6
n2+Mn2+Fe2+NPK266.1[252.8/12.5(13.7[128.8/110.2271.0{261.5/13.5{13.8/139.0{109.0
n3+Mn3+Fe3+NPK209.01132.0,8.9 6.8 | 90.0 | 48.1 232.0{104.5/9.7 [ 7.290.0 | 54.4
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