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ABSTRACT

A field experiment was carried out at Mariut Research
Station of the Deserf Institute for two years 1986-1887 to
study the individual as well as the combined effects of P,
Mn and Fe with and without GA3 on yield parameters, nutrient
contents and some biochemical constituents of soybean
{Glycin max L, wvar C(Clark) under £the conditions of a
reclaimed desert calcarecus soil at Mariut area.

All nutrient treatments resulted in significantly
higher yield of dry weight of leaves, stems, straw and seeds
of soybean in both experimental years. P treatments whether
individually or in combination with the other twe elements
were superior to all other treatments as far as vyield
parameters were concermned, Scaking soybean in gibberillic
acid was generally depressive of soybean yield.

The applied nutrient treatments had marked effects on

the respective content 1in the vegetative parts of soybean
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during growth. All treatments resulted in a significant in-
crease in plant P content. The results showed markedly ef-
fects on antagonism between Fe znd Mn. This effect was
reflected on both Fe and Mn contents as well as vyield
parameters.

The Individual application of P was the most effective
treatment in enhancing crude protein content in leaves,
stems and seeds. Combined treatments of P+Fe+Mn and P+Mn
were almost as effective as P treatment. Application of GA3
in general reduced crude protein in seeds.

Most nutrient treatments increassd soluble protein
fractions without GA3 application, while with it, iron ap-

plication was superior to other treatments especially whan

The phospheorus treatments were superior as far as oil
preoduction in soybean szeds was concerned, Application of
GA3 increased oil content of soybean seeds, All nutrient
treatments without GA3 retarded the production of saturated
fatty acids (palmitic and stearic). On the other hand, G&a3
application increased unsaturated fatty acids (oleic,
linclenic and arachideonics). 311 treatments decreased acid
and peroxide values of seed oil,. Most treatments lncreased
iodine balue and decreased saponification value. GA3 in-
creased acid and peroxide values, but decreased iodine and
saponificaticn value.

The effects of the applied treatments on amino acids
content 4did not have a consistent trend. However, the P and
Fe treatments resulted in higher amounts of essential amino
acids. A1l treatments with GA3 decreased the magnitude of
all aminc acids except for arginine.

In conclusion, the results clearly showed the sig-
nificance of certain nutrient treatments for better growth
yieid, and the biochemical constituents of soybhean grown on
reclaimed calcareous solls, P and Fe and, in certain cases,

Mn had profound effects on the parameters studied.
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1. INTRODUCTION
Soybean seeds represent a highly nutritious source of
food for man and animals. Soybean seeds centain up to 40% of
protein and 20 % oll by welight. Soybesan plant has a short

grovwlng s2asocn. With these advantages, soybean is considered

£o be among the prcomising cash creops in Egypt. The arsa
planted with scyhean (Zlycine max L.) in Egypr has bssn in-
creased from 624 feddars in 1965 to 3,318 faddans in  1977.
The total seed vyield in the same period of time increased

from 353 to 26,4%¢ tons. In 1387, thz planted area of

soypean was increased to 150,080 Zeddans {Ministry of

W

Agriculture).
Scyb=an seed yisld, as w2ll as, izz chemical compasi-
ticn are «controlled by many integrated factors including

mineral nutrition. Nutrisnt elements can be applied Lo soy-
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cf certaln =lsments as wvas reported by many ressarch
Workers. Phosphorus, an essential macronutrient te plants,

plays an impertant role in plant metabolisma. Many scien-
tists r=lated low czrep visld to phosphorus d=fiziency, since
1t affects the formation of nuclecprotein, phospholipids,
phosphoprotelins ard energy compounds. It also plays an  im-
oportant role in mitocendria's function and in the assimila-

Lion of fats and carbochydérates in plant systems. Phosphorus
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acts as coenzyme of Zymase. It is also essential for rooct
development and seed formation.

Iron, an essential nutrisnt, contributes to the struc-
ture 0f of heme and non-heme proteins which ars critical in
oxidaticn-reduction =rsacticns of phetosynthesis, respirat-
ion, nitrate reduction and protein netabolism. In ths newly

lant

T3

reclaimed aress, available ircn is tooc low to satisty
regulirenents, so the addition of such element is reguired.

Manganese, an essentiail micronutrient, is zritical for

varisus metabolie activities In plant systems It ceon-
tributes to chlcrophvll synthasis, photosynthesis, nitrate
reduction, amin:t acids and prozein synthesis and  other

large scale for incre=asing ths yield of diffsrent crops

~hrouagh contrsliliing thelr grwozh Zrnz of these cenmpounds is
gibberellic acid (GAa3) which affests glant grwoth par-
ticularly the steém 2longation, number 2f tillars, fresh and

quality of ssybean yieid Tnerefors, the aim cof The current
invastigaticn is <©o evaluate the effect ¢f mineral fer-
tillzation with P, Fe and Mn combired with gibberellic acid
treatment on  fthe plant content of those slaments, 3s well
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2. REVIEW OF LITERATURE

2.1. Biochemical constituents of sovbean:

2.1.1. Protein and aming acids:

Krober and Cartter [1552) showed that during the
develcpament of soybesan sesed, the percentage 2f non-protsin
nitrogen dzcreased with 3 concomitant zlse in the percentage
¢f total nizxogen,

BEae and Yu (1%¢7; studisd the changas of protein con-

Lent In varigus organs cof soybean during geraination. They
fourd that protein content increased in the diffserentiating
0arcs of the saeed on he account of <carbohydrates of

Pliskova (18357) obsarved that scvbean seeds contain
aspartlic, asparagins, glutsninz, serine, and alanine acisis,
and stated that the zamino nitrcgen at the first wasks of

sead Zevalopment was greazar than at the I[lzcwering.

Xakade et al. {1572} poinzed cut that the ratios of the
two amine aglds; methionine and cystine, to  the total
nitrogen content of soybean wers 1.6-3.5 and 0.%-1.2 g/1% g
N, rasrectively.

Cawviness (1973; found, in three years experiments, that
protein content of soybean sseds ranged from 38.3 to 44.1 %
and oll content from 21.2 to 24.% % and the sum of both coa-
pcnents ranged from 59.5% to £5.0%.

In a repoart on sovbean nubritive value, Coppockx (1974)
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illustrated that the sesd stored 40 % protein. He also
found that stored defatted sova fleour includad the assential
amino acids; 1isoleucine 119, 1leucine 181, 1lysine 161,
orenylalanine 117, tyresine 91, cystine 37, methionine 37,
threonine 101, tryptophan 36 and wvaline 128 mg/g total es-
sential amino acids.,

1 (1874}, from =the &ralvsis o©f <thres soybesn

=

s
Matt

.

varisties, showed that the percentagss of lysine in soyoean

Cu

Kaizuma == al. (1374) studizd the amounts of s=¢
protelin and sulphur-containing amino acids of soybsan cul-
tivars and fcund that praotein psrcentags varied from 34.8 to

49.1 while methionirne content varied from 9.57 to 0.36, cys-

tire from 0.%2 to 1.22 2nd =ctal S-containing aminc acids

Pak and Baria (1375} fgund that gproteln in  fiva
varietles of soybzan rarged Zrcam 33.5 %o 236.0 % Stanilova
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2.1.2. 93] and fatty =aciids contant:

rted that both 1lipids and

L)

Si1ls and Howell (1643 rap
protein compounds in cotyledons cof maturing seeds tbecame

oacked with ligids, protein ard starch, however, the starsy

s

om the ssed Just proir to their

fh
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bocdies disappzaread

al. 187217 sheowad that during

(D
t

maturaticn. Ribel

|
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davelopment, soybean seeds contain 5 % oil at 25 days after
flowering, 2and the percentage of o0il content increased

slightly to 20 % at 40 days after flowering and remained

9
H

£ al.

ivett

(e

constant during the rest of sead development.

(1373} studied the lipid composition of develeping soybean

and howsd that the percantage of fatty acids increased to

4]

its highest concentraticn Zuring =2arly devslopmental stages,
Jeshi 2 31.113%72) stated that the content of sat-
urated fatty acids and that of both lineleiz and linclanic

acids as well as their corrslation in soybean cil varied ac-

reported by Moul

ol

il content of

(8]

Chinnadural st al.(1973) indicated that the

P = = - . - - i - -~y ;s L - -1
soybean sesd rangsd fzow 14,76 To 2B.0F %, Kurink and Jaky
¢ =) AT T oA 5 - R . - T & ] -— 3
{13737 follgwesd the changes of ¢il contant and  fatty acids

Lal 2£ al., :1373) inves:tigated the protein and oil con-
ternt of soybear in differant cultivars and found  that

protvein content was 41.C3 % and o0il content of soybesan was

4

21.33 - Z5.38%. Thay showsd that protsin and cil contents

N

Filet and williamson (1974 showed that the oil content

of I3 =eybean cultivars ranged f£rom 23.23 fo 21 % and tha
seed protelin ranged from 36,83 to  42.57%. Rinne 2%t al.

(1975 determined the gproteln anrd ¢il content in 45 sanples
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