GROWTH AND LEAF MINERAL CONTENT OF BALADY PEACH SEEDLINGS
AS AFFECTED BY MAGNESIUM SULFATE SPRAYS
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ABSTRACT

Foliar application of Mg (0.0%, 0.25%, 0.50%, or 1%
Mg Soy . 7H;0) was compared to root-supplied Mg (Hoagland's
solution) in Balady peach (Prunus persica (L.) Batsch)
seedlings. Foliar-applied Mg suppressed but did not prevent
Mg deficiency symptoms and increased leaf concentration of
Mg and seedling growth compared to that one had no Mg
application. Leaf Mg and growth resulted from foliar sprays
were subtantially less than that plants with root-supplied
Mg. Compared to root-supplied Mg, omitting Mg increased
the leaf conceutraticn of P, K, Cu, and Zn; decreased Ca
and Mg and had no effect on N, Fe, Mn, B, and Al. The
nutritional imbalances induced by Mg deficiency were
alleviated by foliar applied Mg.
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INTRODUCTION

Magnesium deficiency in peach can be a problem in acid soils
and in some alkaline soils. Deficiency symptoms can be expected
to occur when leaf Mg fall below about 0.20% (Sharpe et al., 1951).
Subsequently, acid soils growers corrected Mg deficiency by liming

routinely with dolomitic limestone.

In the acid soils, correction of Mg deficiency can be delayed
by about one year following lime application. Infrequently, the
delay may be longer. During this lag in correction of Mg deficiency,
foliar application of Mg has potential use. Consequently, this
study'was carried out to: (1) determine the degree to which the Mg
requirement of peach can be satisfied by foliar sprays of Mg and

(2) determine the effect of Mg sprays on leaf elcmental conentration.

MATERIALS AND METHODS

The study was carried out for two successive seasons of 1986
and 1987 at the experimental orchard, Hort. Dept., Faculty of Agric.,
Shebin E1-Kom. Stratified seeds of Balady peach were planted
according to Hartmann and Kester (1975). In the greenhouse in 30-cm
pots filled with rooting media (qual parts of peat and sand). One
seed wvas planted per pot, Vater and Hoagland's solution with Mg
omitted (Hoagland and Armon, 1950) were applied as described by
Sparks (1978). One week after 50% of germination, five differential
Mg treatments began. At this time, all seed had germinated, and
most of the seedlings were at the 2 leaf stage, although on a few
seediings, the leaves were unfolded. One group of plants received
a complete Hoagland's solution. Four other groups continued to
recei}e Hoagland's solution without Mg. In addition, the foliage
of the four minus Mg group was sprayed with a 0.00%, 0.25Z, 0.50%
and 17 solution of Mg SO, . 7H,0 plus a wetéing agent (3 ml. deter-

gent/j liter of solution). Foliar sprays were applied twice per
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a week for 10 consecutive weeks. Thel Ieaves were sprayed to runoff
on both the lower and upper surfaces. Plants were harvested at 10
weeks following treatment initiation. Prior to harvest, leaves per
plant;,seedling height, and notations as to Mg deficiency symptoms
were recorded. Deficiency rate were hade using a scale of 1 to 5

with 1 = no deficiency symptoms and 3 = severe deficiency symptoms.

In addition, percentage of‘leavés scorched and defoliated from
Mg deficiency were determined. At hqrvest, the leaves, trunk, and
roots were separated washed (1 min. in a detergent followed by
a distillc__-d water rinse), air-dried, oven-dried for 72 hr. at 70°C,
and weighed. The leaves were ground, re-dried, and analyzed for N
and P by standard A.0.A.C. (1975) pr&cedures, K was determined
utiliiing a flame spectrophotometer (Yamaguchi and Minges, 1956)
and Ca, Mg, Fe, Mn, B, Cu, Zn,/ Al, and Na were determined by using
a Per@in—Elmer model 372 atomic” absorption spectrophotometer -
(Buckénan and Muraoka, 1964).

The experimental design was a randomized complete block repli-

cated 5 times with 3 seedlings per plot (i.e., 15 plants per treat-
ment). ‘

RESULTS AND DISCUSSION

3

investigating the influence of foliar applied Mg on plant growth
illustrated that omitting Mg induced Mg deficiency symptoms (Table
1). All indices of Mg deficiencies were decreased with foliar
appligd Mg, but Mg deficiency was not prevented at the highest spray
concentration of Mg Soy . It is clear that general spraying foliage
with hg Soy increased seedling dry weight (Table 1) and raised the
Mg cobcentration in the leaf (Table 2) when compared to plants grown
vitho?t Mg, in both seésons. Foliar applied Mg, however produced

shorter seedlings with fewer leaves and substantially less dry weight
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Table (1)

Effect of foliar applied Mg on growth

333

characteristics of seedling Balady peaches
F==== _________ - === = ——==:F========r=====ﬁ=====‘-‘:::
: Dr;
Method of  |Defic-|Defo- |Scorched L:f;fs/ iged- weighti
supplying iency |liaticn 1eages gi;z h%ng geed-
Mg- rate . (%) (/0) (HO:) (cm). 11{!%
(g)
1.9-8 6
Foliar spray
0.00 % 5.0 50 90 8.8 23 45
0.25 % 3.7 13 84 9.4 20 50
0.50 % 2.8 9 19 8.6 21 5
1.00 % 2.2 7 555" 8.9 22 70
Root 1.0 0 0 3333 35 151
Ne‘ L. S L d D . S 3% K e —":-—v M R
at 5 % . 0.85 1.30 1.80 0.75 3.20 2.65
1987
Foliar spray
.0.00 % 5.0 45 81 149 20 41
0.25 % 3.3 4 15 8.4 18 44
'0.50 % 2.5 8 13 15T 18 49
11.00% ‘|72.0 6 49 8.0 19 63
Root 1.0 0 0 10.1 31 135
llew L-S;D- 0.55 2,20 3-10 0.60 2-60 2.45
at 5 % . L L
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than plants grown with root supplied Mg (Table 1). Furthermore,

the Mg concentration in leaves of plants grown with root supplied

Mg was higher than in leaves of sprayed plants (Table2). These
results (Tables 1 and 2) demonstrated that foliar application of

Mg Sos can partially satisfy the Mg requirement of Balady peaches

in the two seasons of study. Spraying plants with 17 solution of

Mg Soy resulted in a substantial increase in leaf Mg concentration
of 0.19Z and 0.167% compared to 0.05Z and 0.045Z in leaves from
plants grown without additional Mg in the first and the second
seasons, respectively. Consequently, in moderate to mild cases of
Mg deficiency (i.e., 0.14% and 0.115% Mg and greater in the leaf)
spraying theoretically could prevent visual Mg deficiency during

a lag period following soil applications of dolomitc limestone or
other Mg fertilizer. Furthermore, the exponential relationships
between seedling growth responsed to sprays would be greater in
trees with moderate than with severe deficiency (Fig. 1). A potential
problem in extrapolating these data to field cohditions is that most
peach orchards are not sprayed 20 times per season as in this study.
Thus, unless Mg uptake by the peach leaf is substantially greater
during its early stages of development as in apple (Cook and Boynton,
1952; Fisher and Walker, 1955), response obtained under field condi-

tions is expected to be less than that indicated in Tables (! and 2).

Worley et al. (1975) and Worley and Littrell (1980), working
under field conditions, failed to increase Mg in pecan leaves from
foliar sprays, however, heiapplied Mg only 1 to 2 times per season.
The response to sprays possibly may be enhanced by the use of Mg
sources which promoted the leaf uptake (Beyers and Terblanche, 1971;
Fisher and Walker, 1955 and Ford et al., 1965).

The curvilinear response of leaf Mg to spray concentration
.(Table 2), demonstrated that increasing Mg So; in the spray above 17

was not substantially effective in augmenting the Mg content of the
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Fig. (1) : Relationship of Balady peach seedling growth to Mg in the

leaf following foliar sprays of l"IgSo4 N
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leaf. However, a small increase in leaf Mg from additional Mg SO,
in the spray could result in a substantial increase in growth
response. This increase can be inferred from the exponential
relationship of growth to leaf Mg concentration (Fig. 1). It is
also obvious that the treatments had a pronounced effect on the
elemental concentration of the leaf (Table 2). Compared tc root
supplied Mg, omitting Mg increased the leaf concentration of P, X,
Cu, and Zn, decreased Ca and Mg, and had no effect on N, Fe, Mn, B
and Al. According to obtained data in Table (2), it is clear that
Magnesium sprays, compared to no Mg application, affected all the
above mentioned determined elements except Fe. The effect of foliar
applied Mg on N, P, Ca, Cu, and Al was limited to lower concentra-
tions 6f leaf Mg, whereas the effects on K, Mg, Mn, B, Zn, and Na
were evident over the range of the foliar spray concentration. As
the spray concentration of Mg Sos was increased, the nutritional
status of the plant approached that obtained by root supplied Mg.
Consequently, application of foliar sprays of Mg Sous to Mg defici-
ency peach tree is expected to alleviate nutrient imbalances induced

by Mg deficiency as such.

REFERENCES

A.0.A.C. (1975). Association of Official Agricultural Chemists.
Official Methods af Analysis. 12th Ed. Washington, D.C.

Beyers, E. and J.H. Terblanche (1971). Identificaiion and control
of trace element deficiencies. VI. Magnesium deficiency.
Deciduous Fruit Grower., 21: 305-309.

Buckanan, J.R. and T.T. Muracka (1964). Determination of Zinc and
Manganese in tree leaves by atomic absorption spectroscopy.
Perkin-Elmer Crop., Norwalk, Conn. Atomic Absorption
Newsletter No. 24,

Cook, J.A. and D. Boyaton (1952). Some factors affecting the
absorption of urea by McIntosh apple leaves. Proc. Amer.
Soc. Hort. Sci., 59: 82-90.

337



Minufiya J. Agric. Res. Vol.13 No.1, 1988

Fisher, E.G. and D.R. Walker (1955). The apparent absorption of
phosphorus and magnesium from sprays applied to the lower
surface of McIntosh apple leaves. Proc. Amer. Soc. Hort.
Sci., 65: 17-24.

Ford, E.M.; G.C. White and M. Allen (1965). The response of
mganesium-deficient Edward VII, apple trees to variations
‘and in timing and composition Ff foliar sprays. J. Hort.

.Sci., 40: 351-360.

Hartmann. H.T. and D.E. Kester (1975) Plant propagation principles

jand practices, 3rd ed., Prent%ce Hall, New Jersey.

Hoagland, D.C. and D.I. Armon (1950). IThe water culture method for
tgrowing plants without soil. Calif. Agr. Expt. Sta. Circ.,

Sharpe, R.H.; G.H. Blackmon and N. Gammon, Jr. (1951). Magnesium
deficiency of peaches. Proc. $.E. Peach Growers Assoc.,
A4 23-28.

Sparks, D. (1978). Nutrient concentrations of pecan leaves asso-

‘ciated with deficiency symptoms and normal growth. Horti.
Science. 13: 256-257.

Worley, R.E.; R.L. Carter, and A.W. Johnson (1975). Effect of
magnesium sources and rales op correction ol acute Mg
deficiency of pecan. J. Amer.! Soc. lort. Sci., 100:487-490.

Worley, R.E. and R.H. Littrell (1980)., Ineffectivencess of foliar
application and presure injection of Mg-N formulation for
correction of Mg deficiency df pecan. Hort. Science, 15:
181-182.

Yamaguchi, M. and P.A. Minges (1956). ' ' Brown checking of celery,

a symptoms of boron deficiency. I. field observations,
variety susceptibility, and chemical analyses. Proc. Amer.
Soc. Hort. Sci., 68: 318-328.

338



	190001
	190002
	190003
	190004
	190005
	190006
	190007
	190008
	190009
	190010

