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INTRODUCTION

Sovbean, one of the oloest cultured crop in the
worlds, 18 one of the mest famous legume crops used for
multiple purposes. 1t is frequently economical especia-
lly far its relatively nigh contents of protein, oil and
fets, Beoth Calland and Clark cultivars are recommnmended

for their early maturily; besides, it has recently pro-

ved to be commercially suitable in LEgypt.

Nutritional conditions are one of the main factors
which affect soybean production. &An has several functions
in plant particularly what c¢oneerning essentiality in
photosynthesis and calalytic agency in nitrate reduction,

I't is also a constituent of some respiratory enzymes and

some enzymes responsible for protein synthesis and carbohy-
drate metabolism. Zn plays an spparent role in protein syn-
thesis, growth regulators as well as energy production ip

plants.

In fact, deficiencey symptoms of both Kn and Zn in soy-
beans are apparent if the sbove ground parts of plant con-
tain less than 15 ppm xin or about 20 ppm Zn in the mature
leaves. For correcting their defieiencies in the field,
the most common praetice is the gddition of inorganie
salts, sueh as sulphates, or chelated froms, foliar sprays

being effective.



The aim of the current work is to study the effeect
¢f fertilization with Mn and Zn on behaviour of some macro
and mieronutrients in soybean plants grown under condi-
tions of an alluvial scil,investigation being proposed
to be later performed taking in consideraticn the avai-

lability of nutrients in soil



2. REVIEW OF LITERATURE

Deficiency of both zine and manganese is frequen-
tly observed with sovbean plants; their availability and
correeticn of their depressicn have been the interest of
several investigations. One of the practices performed
is the application of cvertain materials either through
spil treatment or fcliar spray techrniques. Literature
have manipuialed such phase of study through several
approaches one of whieh is the evaluation of plant be-

haviour under indicated practices.

2.1, Effeet of mangenese application on soybean behaviour:

2.1.1, Plant growth :

Manganese is an important micronutrient in sovbean

nutrition and subseguentiy for plant growth.

Steckel et al. (1948) found that dry matter yield
of soybean is not significantly influenced by different
rates {0 to 20 Jb MHsudf acre} of applied manganese
Chu et al. {1963} added that application of Mn, B, Mo and
Zn is not effective on growth of either vegetative or
gepnerative corgans of soybeans. This is relatively diffe-
rent from results reported by Kumar et al. (1877) who
reported that addition of 543 kg Mnsodfha tc soil

signifieantly incereascs both growth and dry matter



accumulation, rate of application being not effective. 5till

an almest opposite trend has been cobtained by Singh and
Banerjee (1984), through pot trials,with soybean plants
supplied with O- 40 ppm Mn for 10 weeks. Dry matier accu-
muletien in the above ground plent parts has been signifi-

cantly decreased at higheyr kin rates.

Shuman et al, {1976} studied the effect of diffe-
rent sources of kin, applied at variocus levels,on dry matter
vield of soybean udner greenhouse trials . No responsas
have been obtained, whether Lln-EDTA or MnS{}4 is used,in
spite of the high correlation encountered for iln status

in both plant and soil.

2.1.2. Nutritionel stetus

Several studies have been introduced for evaluating
responses of nutritional status of soyvbean plants to in

application

2.1.2.1. Maerovelements

Haroun et al, (19798} , in pot trials, used mierc-
elements mixture containing O, 2, 4, 8 and 12 ppm An &s
foliar spray or 3 times these rates applied to the soil.
They found that such practices are favorable for both

nogulation and N econtent, increases being 73.6 % tor the



first and 95- 128 % for the latter with spray techni-
que being superior to scil application. Opposite re-
sults have been,however, obtlained by Kabi and Poi (1980}
who found thet both nodulation and N fixstion by soybeen

decrease with application of both Ko and Cu,

Baza (1985} reported that organie form of Mn, foliary
applied,nt a rate of O.03 % Mn EUVA sipgnificantly incremses
the total N content of different plant parts of soybean
plants, such increase being expected due to faveorable ef-

feet on growth expressed as dry matter content.

For soybean plant, Rizk et al. (1986) found thal, in
pot experinent, the phosphorus pereentages (Calland ev.)

are not affected by soil application of kMn (25 kg/ fed.)in

boeth clay and loom soils.

2.1.2.2. Miercelements

Concerning responses of iron, Heenan and Canpbell
(1983) reported that its uptake is independent of solution
Mn eoncentration although being increased with inereasing
its level; more iron is reteined by the roots at
high Mn level. Baza {15985) added that Fe content of dif-
ferent orpgans nemely, leaves, stems and pods,inereases
significantly by {oliar application-of M- EDTA at Lhe

different stages of plant growth.




With respeet to bin responses, Steckel et al.
(1948) reported that higher rates of Mn804 inerease the
Mn concentration from 15 to 109 ppm in the soybean plants.
Similar results have been cbtained by Saxena et al.{1971}
who stated that applieation of different miercnutrients
either to the soil or as foliar spray,at flowering, inc-
reases their respective contents in all organs of plants,
yalues being 11 - 11.2 mg/ kg in the above ground parts,
25- 90 mg/ kg in roots and 13- 17 mg/ kg in seeds with
highest accumulation in the lemves. Parker et al. {1881)
reported that concentrations of Mn in recently matured
leaves vary among cultivars in untreated plots {rom 10
te 17 ppm and in Mn treated ones (22.4 kg Mn/ ha) from
20 to 28 ppm. They added that n treatments do not infl-
uence the concentration of nutrients {(Cu, Fe and ZIn)
but not Mn in leaves and seeds of soybean ceultivars.
Wilson et al. (1983) found that Mn leaf concentration in
both hln treated (11 kg 3n/ ha) and untreated plots inc-
reases with inereasing the time while, at a rate of 22
kg Mn/ha, the relative 3n coneentration in the treated
and untreated plots are nearly the same for all growth
stages. More recently, Singh and Banerjee (1984) again
reported that aceumulation of Lin in plant greatly depends

on its econtent in the growth medium.

The organie Mn form (Mn- EDTA) has been found by

Baza (1985) to significantly inerease the Nn content of
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both leaves and stems 100 days from application, the
effect of (0.03 %) being more conspicuous than that of

{0.06 %) .

With respect to the effeet of pH values on plant
Mn levels,Shuman et al. (1976} reported that the higher
soil pH results in much lower plant Kn. They added that
the concentration of Mn in plants grown on pH 6.31

{Alapaha soil) responds to hin sulphate at a lower rate

(10 pg/ g) than with the pH 7.02 (Leefield seil, 50 ug/g).

#ln uptake by soybean plants has been studied by
Heengn and Carter (1976} who found that it inereases with
eaeh increment of solution containing C to 12 ppmw Ln and
being always markedly higher in roots than in shoots. The
guthors added that variations in both Mn uptake and distri-
bution among cultivars and between rools and shoots are

smalkl.

Reddy et al. (14978} found that Mn is not favorable
for absorption of Zn by roots as well as translocation to
shoots of soybean seedlings, effects being of high magni-
tude at high level of Mn (5.0 ppm}. This agrees with
results of Gettier et al. (1985 b) who stated that foliar
kin application is depressive for Zn status in blades, pe-
ticles and sceds, depression being attributed to dilution
obtained from inecreased plant growth due to foliar Mn

application.
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2.1.3. Yield and yleld guallty :

2.,1.3.1. Seed yield :

Several investigations have becn performed to eva-

luate responses of soybean yield to manganese application.

Randall et al. (1975 a and b} reported that n
rates from 5 te 22 kg Mn/ha as MnSO4 with the sterter row
fertilizer at planting time appears tc be most effective
in inereasing seed yield with no significancy for rate of
applieation. 'This agrees with results obtaived by iumar et al.
{1977) who found that soybean seeé yields inecrease by
application of 15- 45 kg MnSG4 / ha to the soil, differen-
ces among used rates being not signifieent. Further stud-
ies have been performed by Parker et al. (1981) and Wilson
et al. (1983) who added thet seed yields of soybean inc-
rease from 1.99 t /fha without &in to 3.12 t/ha with appli -
cation of 22 kg Bn/ ha, 25 kg/ feddan being reported by

Rizk et al. {1586) to be favorable for Calland variety

Shuman et al., (1976} found that jn sulphate,manga-
nese oxide and frittled kin, applied at rates variable bet-
ween 5.6 to 22.4 kg/ ha mre satisfactory sources and pro-

duced relatively high vields, #n chelate being not cf{fec-

tive exeept at 1he highest rate.




with respeect of foliar practice of applieation |,
several investigations such as those of Rumple et al.
{1967}, Rebertson and Thompson (1970) and Randall and
Sehulte {1971} showed that multiple spreying of Mn {two
times or more) is superior to single applications parti-
cularly if compasred with soil addition (up to 40 Ib/acre),
almost one pound of sprayed In per acre being more suitable
than 40 1b/ ac. MnSO, applied to soil. Feasibility of
foliar application of manganese i5 reported to be related
to soil conditions, regularity of spray program and time
of discovery for deficiency symptoms. Kumar et al.(1977)}
and Kamel et al. (1983} added that 1.5- 4.5 kg n/ha or
150 ppm kn spray is encugh for a good production of soybean.
RHelatively different results have been cobtained by Krishua-
rajan et al. (1973}, Kroetz et al. (1973} and Jones (1877}
who pointed out that feliar spray by MnSU4 is either not
favorable or even not effective, highest soybean yields

being asscociated with lower leaf Mn concentration.

Finally,Axinte (1973) and Randall et el. {1975 a)
reported that, foliar applications of X¥n are most effec-
tive when applied at either flowering or early pod set
stages or in multiple applicaticons at both of these stages,
single appliecation of 2.24 and 4.48 kg kn/ ha as Mn504or
0.51 kg Mn/ha as Mn- EUTA being a reason for burning of

foliage.



