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ABSTRACT

This work was conducted to study effect of soil type and application method on
absorption, translocation and utilization of Mn by grape plants. One year old rooted
cuttings of grape "Cv. Ruby seedless" were transplanted in plastic containers filled
with 15 kg of three different soils, i.e. clay loam soil, sandy soil and calcareous soil.
Fertilization treatments were as follows: Tap water "control" (Tl); soil application
of N,P,K&Mg (T2); T2 plus soil application of Fe, Mn&Zn (T4).

Also, pot experiment was carried out using Mn SO4 at 5ppm for soil application
and at 0.5% for foliar application and Mn-54 was used for labelling both solutions.

Manganese contents in different organs of grape plant were significantly
increased by the three fertilization treatments as compared to those of control.
Moreover, highest Mn level was obtained due to foliar application of micro elements
and soil application of macro elements "T4" followed by soil application of both
macro-and micro elements "T3", soil application of macro elements only "T2" and
by control "Tl".

Regarding with soil types, clay loam soil produced plants characterized with
highest Mn level comparing with those of sandy and calcareous soils.

Highest values of all fractions of foliar absorption and t rans la t ion of Mn-54
were observed in grape plants grown in clay loam soil followed by calcareous and
sandy soils. Similar trend was also observed with utilization of Mn-54 which was
12.9,11.1 and 10.5% for clay loam, calcareous and sandy soils, respectively.

In the case of soil application, the previous trend was changed where highest
values of Mn-54 activity in plants were found with clay loam soil followed by sandy
soil and by calcareous soil.

Moreover, utilization percent of Mn-54 applied to grape leaves "foliar
application" was markedly higher than that of soil application where it was ranged
from 8.7 to 11.9 times as much as that of soil application. It could be concluded that
foliar application of Mn to grape plas.is was more effective than soil application
particularly in calcareous soil.
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INTRODUCTION

Calcareous conditions and Cu contaminations from fungicide treatments lessened the ability of
vines to take tip (Mn. Fe. Zn. P and K) in five vineyards at Nubaria regions'1'. The manganese content
of Shamouti orange leaves was tended to be declined with increasing the proportion of sand in the soil.
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which favoured aeration and oxidative transition of manganese to the tetravalent form(2). El-Gazzar et
al.(M) found that mixing CaCo3 with the soil significantly reduced P,K,Na, Fe, Mn and Zn. As for N
effect, N enhanced the Ca, Mg and Mn contents in the petiole(5). On communis pear and Nemagaurd
peach rootstocks Kandil Eman(6) found that leaf Mg and Mn was notaffected with the rates of K
fertilizer.

Khetawat and Vashishtha(7) found that all Mn spray increased the leaf Mn content significantly,
while spraying with Zn, Fe or Zn+Fe significantly decreased their Mn content. Treated Thompson
seedless grape vines with chelated Fe, Zn and Mn as foliar sprays showed high values for leaves
content from the three elements when applied either alone or in mixture(4'8'. Romi red grape-vines were
sprayied with chelated Mn either alone or in combination with Fe and Zn, the only treatment that
significantly increased Mn content in petioles was Mn spray treatment^'.

Regarding the efficiency of application methods, foliar application of a fifth or a quarter of the
usual quantity of nutrients was as effective as the full dose applied to the soil(10l Mohamed(n:> noticed
also that foliar application of P-32 was more efficient than soil application in particular with calcareous
or clay loam soil.

Translocation of the absorbed Mn-54 within the orange shoot, either in an upward or in down ward
direction, was highly related to its absorption through the treated leaves. In addition the rate of upward
was more pronounced than downward translocation0:).

The present work was carried out to stud}- the effect of soil tjpe and application method of
nurtients on absorption and utilization of Mn by grape plants Cv. Ruby seedless. In addition,
absorption, translocation and percentage use of Mn-54 by grape plants were estimated in order to study
the possibility of using MnSO4 as a source for supplying grape vines with Mn in particular under the
conditions of new reclaimed soil such as sandy and calcareous soils.

MATERIALS AND METHODS

Two pot experiments were conducted under greenhouse conditions, Plant Res. Dept. NRC, Inshas.
One year old rooted cuttings of an imported grape cultivar "Ruby seedless" and three soil types,
namely, clay loam, sandy and calcareous soils were used to study:

I - Manganese content in plant organs in relation to soil type and some meniral nutrition

treatments.

Mineral nutrition treatments were as follows:

( a ) Tap water "control".

( b ) NPK Mg elements were applied to soil (6.0 g. NH4 NO3 + 1.5g. K2HPO4 + 1.5g. K2SO4 +
1,0g. MgSO4 per pot contained 15 Kg air dried soil.

( c ) NPKMg as (b) + Fe Mn Zn soil application (0.373g. FeSO4+ 0.33g. ZnSO4 + 0.23lg. MnSO4
per pot.

( d ) NPK Mg as (b) + Fe Mn Zn foliar application at 500 ppm in sulphate forms, pH adjusted to
6.0 and Tween-20 at 0.5% (v/v) as surfactantant was added'u>.

Twelve combinations (3 soil t}-pes X 4 mineral nutrition treatments) were arranged using the
complete randomized block design an factorial experiment with five replicates and two plants (2 pots)
per replicate. Rooted cuttings were transplanted on Is'March of two successive seasons, thereafter,
mineral nutrition treatments were started on the Is1 of May and the experiment was terminate at the end
of October of both seasons.
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Treated plants were divided into roots, stems and leaves, then leaf petioles and blades were
seperated. Plant samples were washed with tap water and distilled water, air dried and over dried at
70°C. Plant materials were finelly ground using a stainless-steel knife mill.

Manganese was determined in digesting solutions using Atomic Absorption Spectrophotometer
""Model Pcrkin Elmer-3300" according to chapman and Pratt(U).

II - Absorption, translocation and utilization of manganese by vines as affected by soil type and

application method using Mn-54,

For soil application, MnS04 at 5 ppm and labelled with Mn-54 carrier-free was added to pots
containing 2kg soil each. Whreas, MnSO4 at 0.5% was prepared. pH was adjusted to 6.0, Tween-20 at
0.5% (v/v) was added, solutions were labelled with Mn-54 carrier-free and 1.0 ml was added in small
droplets onto the treated leaves.

Sampling and preparation of samples were done according to Wallace et al.<15) and Mohamed(ll).

Radioactive samples were assayed using single channel Anah'zer "Model P-2000 scientillationr\

The obtained results of soil and foliar application of labelled manganese (Mn-54) were calculated
as mentioned by Mohamed01'.

Statistical Analysis:

Analysis of variance and New L.S.D. were done according to Snedecor and Cochran(I6) and Waller
and duncan"7'. respectively.

RESULTS AND DISCUSSION

I - Effect of soil type and some nutrients on Mn content in different organs of grape plant:

Manganese content in leaf blade:

Concerning the effect of soil type and mineral fertilization treatments on leaf blade Mn content,
differences between treatments within each factor were significant in both seasons (Table, 1).

The highest Mn level was closely related to plants grown in clay loam soil, followed by those
grown in sandy soil and the lowest level with calcareous soil. Al! fertilized grape plants showed
significant increase in their leaf blade Mn content as compared to those of control. Moreover. T4
(NPKMg + FeMnZn foliar appl.) was the most effective treatment, followed statistically by T3, by T2
and then by Tl (control).

For interaction effect. Mn level in leaf blade was significantly affected by different combinations of
soil type and fertilization treatments. Highest value of leaf blade Mn content was found with plants
grown in clay loam soil and supplied with T4 whereas the lowest Mn content was obtained in control
plants grown in calcareous soil. Other combinations had intermediate values of Mn content.

Manganese content in leaf petiole:

With regard to the effect of soil type and fertilization treatments, table (1), revealed that leaf petiole
Mn level followed typically the same trend previously mentioned with leaf blade during two seasons of
study.

In addition. Mn level in leaf blade and leaf petiole of both seasons followed generally the same
pattern of response to the interaction effect induced by different combinations of soil type and nutrition
treatments but with an exception for sandy soil where leaf petiole Mn level was higher with T4 than
with T3 and the reverse was occurred with leaf blade.
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These trends are in general agreement with earlier findings of El-Gazzar et al.(4).

Table (1) Manganese content (ppm) in leaf blade and leaf petiole of grape plants as affected by

soil type and nutrition treatments.

- - - - ^ ^ ^ Soil type

Nutrition treatments ""-—~.

Tl (control)
T2 (NPK Mg)
Tl(T2+Fe.Mn.Zn.soil appl)
T2(T2+Fe,Mn.Zn.foliar appl)
Mean*

Leaf blade
Clay
loam

Sandy Calcar
eous

Mean*"
Leaf

Clay
loam

Sandy
>etiole
Calcar
eous Mean"

First season
71.0e
74.3d
88.3b
91.8a
81.3A

53.0fg
55.3f
84.3c
74.8d
66.8B

40.8h
43.3h
52.3g
73.3de
52.4C

54.9D
57.6C
74.9B
79.9A

69.8d
72.0c
88.8b
92.8a
80.8A

49.3g
52.3f
68.3d
72.0c
60.4B

38.8h
40.0h
52.8f
61.3e
48.2C

52.6D
54.8C
69.9B
75.3A

Second season
Tl (control)
T2(NPK Mg)
T3(T2+Fe,Mn.Zn.soil appl.)
T4(T2+Fe,Mn.Zn.foIiar appl)
Mean*

74.8e
77.0de
94.8b
103.3a
87.8A

56.8g
57.8g
89.8c
79.0d
70.8B

43.8h
45.8h
55.0g
66.5f
52.8C

58.4C
60.2C
79.8B
82.9A

71.3c
73.5d
88.0b
92.0a
81.2A

52.31
54.8h
68.8f
75.8c
62.9B

40.3k
42.8j
53.0hi
60.0g
49.0C

54.6D
57.0C
69.9B
75.9A

Mean* and Mean** reffer to rows and columns indicating specific effect of soil type and nutritional
treatments, respectively in ever}' season, whereas values of each followed by the same capital letter/s
are significantly the same. While small letters were used with the interaction effect.

Manganese content in stem:

Data in Table (2) clearly revealed that stems of plants grown in clay loam soil contained significant
the highest Mn level followed by those grown in sandy soil, meanwhile the lowest level was found
with calcareous soil. For nutrition treatments, T4 and T3 significantly increased stem Mn level,
whereas T2 had no significant effect comparing to control (Tl) of both seasons. Moreover, Mn level in
stems of T4-plants was significantly higher than that of T3-plants.

Interaction effect on stem Mn level exhibited trends similar to those of Mn level in leaf blade and
lead petiole.

Table (2) Manganese content (ppm) in stem and roots of grape plants as affected by

soil type and nutrition treatments.

——-~^_^^ Soil type

Nutrition treatinents~"""-——.

Tl (control)
T2 (NPK Mg)
Tl(T2+Fe.Mn.Zn.soil appl)
T2(T2+Fe,Mn.Zn.lbliar appl)
Mean*

Stem
Clay
loam

Sandy Calcar
eous

Mean**
Root

Clay
loam

Sandy Calcar
eous Mean"

First season
48.8d
49.3d
55.3b
60.0a
53.3A

36.0g
37.0g
49.3d
53.0c
43.8B

31.8h
32.0h
41.0f
46.8e
37.9C

38.8C
39.4C
48.5B
53.3A

70.0d
72.3c
88.0a
78.8b
77.3A

51.3f
53 .Of
68.8d
57.0f
57.5B

38.3i
40.8h
52.8f
46.0g
44.4C

53.2D
55.3C
69.8A
60.6B

Second season
Tl (control)
T2(NPK Mg)
T3(T2+Fe.Mn.Zn.soiI appl.)
T4(T2+Fe.Mn.Zn.lbliarapp!)
Mean*

50.3e
51.Ode
60.0b
61.8a
55.8A

40. Oh
41.0gh
52.3d
58.3c
47.9B

33.8i
34.8i
42.0g
46.8f
39.3C

41.3C
42.3C
51.4B
55.6A

73.3c
74.8c
88.8a
80.8b
79.4A

54.3f
56.3e
73.8c
60.3d
61.IB

41.3h
41.0h
57.3e
49.3g
47.2C

56.3D
57.3C
73.3A
63.4B

Mean* and Mean** reffer to rows and columns indicating specific effect of soil type and nutritional
treatments, respectively in ever}' season, whereas values of each followed by the same capital letter/s
are significantly the same. While small letters were used with the interaction effect.
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Manganese content in roots:

Roots Mn level as affected by soil type exhibited the same pattern of its in other organs (Table, 2).
Also, the three fertilization treatment significantly increased roots Mn level as compared to that of
control. However, highest Mn level if roots was obtained by T3 followed by T4 and by T2.

Regarding the interaction, combinations of T3 with the three used soils resulted in highest Mn level
in roots comparing to other fertilization treatments.

The previous trends could be observed in the two seasons of study.

2 - Effect of soil type and application method on absorption, translocation and utilization of Mn-

54 by grape plants:

Fpliar absorption translocation and utilization of Mn-54 by grape plants:

Foliar absorption translocation and utilization of labelled Mn by grape plants were significantly
affected by soil type as shown from data in Table (3). In this concern, highest values of total absorption
of Mn-54 as well as its retained in the treated leaves were accored with clay loam soil, followed by
calcareous soil and the lowest value with sandy soil.

Translocation of absorbed Mn-54 was some what changed where highest activity was obtained in
shoots, either above or below treated leaves, of clay loam soil followed by sandy soil then by
calcareous soil.

Utilization percent of foliar application of Mn-54 followed to great extent the same trend of total
absorption of it. highest percentage of Mn-54 utilization was obtained by plants grown in clay loam
soil, meanwhile the lowest value of it was found in sandy soil, but calcareous soil had intermediate
value.

In general, the variation in total absorption, retained in the treated leaves, mobility and utilization
of Mn-54 by grape plants grown in different three soil types could be attributed to the differences in
growth rate, physiological and biochemical activities as well as nutritional status of plants.

Similar results were also obtained by Mohamed and Ragab'n) using Mn-54 on olive plants and
Mohamed et al.'1"' using Mn-54 on orange plants.

Table (3): Foliar absorption, translocation and utilization of labelled Mn by grape

plants grown in different soil types.

"""——____ Soil type
~ ~ ~ — • — _ _ _ _

Fractions of plant Mn """--—_.
Mn-54. cpm/Plant:

Treated leaves
Upward trans.

Down ward Trans.
Shoots
Roots
Whole plant

Utilization percent •

Clay
loam

20472
5064

4766
411

30713
12.93

Sandy

17933
3575

3006
350

24864
10.47

Calcareous

19682
3146

3045
388

26261
11.06

New LSD P-
0.05

578
125.4

72.91
19.09
545

0.481
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Absorption, translocation and utilization of Mn-54 by grape plants after soil application:

Data in Table (4) clearly show that absorption of Mn-54 by grape roots was greatly varied
according to the soil type used for growing grape plants. In this connection, highest value of Mn-54
was absorbed by plants grown in clay loam soil followed by plants grown in sandy soil and then by
those grown in calcareous soil. Total absorption or uptake of Mn-54 by grape plants grown in sandy
soil and calcareous soil was decreased by 29 and 37% of that of clay loam soil, respectively.

Moreover, distribution of absorbed Mn-54 in different plant organs i.e., roots, stems and leaves
followed the same pattern of its absorption and was closely related to it. this means that total absorption
and mobility of Mn-54 gave the highest values for plants grown in clay loam soil and the lowest values
for those grown in calcareous soil, whereas those of sandy soil were intermediate.

Utilization percent of soil application of Mn was affected by soil type and followed typically the
same trend of total absorption.

When total accumulation of absorbed Mn "from soil and from fertilizer" was taken into account,
the previous trend of total activity of Mn-54 in plant was changed. Highest value of total Mn in grape
plants was found with plants grown in clay loam soil followed by those grown in calcareous soil then
by those grown in sandy soil.

Generally. Mn in plant derived from fertilizer and its utilization were decreased by about 29 and
37% with sandy and calcareous soils comparing to those of clay loam soil. This decrease in absorption
and utilization of Mn-54 by grape plants may be attributed to the reduction in plant growh, in particular
roots growth and their distribution under the condition of sand}- and calcareous soils. In addition,
calcareous soil characterized with high pH value and high content of CaCO3 which in turn greatly
reduced efficiency of added micronutrients.

Table (4): Absorption, translocation and utilization of labelled Mn by grape plants

grown in different soil types, after soil application.

~~~~----____ Soil type

Fractions ofplant Mn ~""--̂ —__

Mn-54. cpm/Plant: •
Leaves
Stems.
Roots
Whole plant

Total Mn ug/pJant
Y %

Mn in plant d.f.f. (ug/plant)
Utilization percent

Clay
loam

1463
1636
2212
5311
485

30.48
148
1.48

Sandy

826
1210
1724
3760
145

72.34
105
1.05

Calcareous

736
964
1650
3350
228

40.91
93

0.93

New LSD P-
0.05

19.36
83.40
117.7
137.2
30.33
6.36
2.37
0.01

According to data in tables (1.2.3 & 4) it can be reported that foliar application ofMn was more
effective for supplying grape plants with Mn than soil application of it in particular with calcareous
soils.

These results fairly agreed with those obtained by Mohamed'" who stated that soil type markedly
affected nutrients absorption and utilization by olive plants.
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