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EFFECT OF OSOME TINTEGRATED FOLTAR FERTILIZERS
ON NODULATION, NITROGENASE ACTIVITY, NITROGEN
CONTENT AND YTELD OF VICIA FABA PLANTS

IN SALINIZED CALCAREOUS S0IL

By

EI-SHAKWEER ,M.H.X. ; PARAH M.A.™%and BARAKAT M.A. %%

ABSTRACT

Faba bean ({Vicia fabe L.) variety Giza 2 was planted on a calcareous
goil in a pot experiment comprised treatments of selinized irrigation
water of tap water , ftap water + 500 , + 1000 , + 2000.and + 4000 ppm
of galts and foliar fertllization treatments of Irral , Bayfolaxn,
Volovertile and Compeleesn . Nodules number and dry weight , nitrogenase
acilvity , nitrogen content , shoot and root dry weight and yield compo-
nents of faba bean plants were taken as criteria . %

Salinity depressed differentiaslly all plant characteristica exsmined.
The grain yleld was decreased to 56.2 4 of the control value when the
4000 ppm salts in irrigation water was used . The size of a nodule incr-
eaged with salinity while the size of & grain reached maximum weight
under the 1000 ppm salts in irrigation water .

Among the tested fertilizers , Bayfolan proved to be more superior.
Grain yield produced by Bayfolan was 35.4 , 14.4 , 16.8 and 24,7 % greater
than that of the control , Irrsl , Volovertile and Compelesan respectively.

Using up to 4000 ppm salinity in irrigation waeter , Bayfolen still had
higher promotive effect on nodules dry weight . With respect to grain
yield , Volovertile , Compelesan and Bayfolaen gave the highest yields at
1000 , 2000 and 4000 ppm selts in irrigation water respectively .

Department of Soil & Water Seiencea , Faculty of Agricul ture
El-Fayoum , Cairo University , El-Fayoum , BEgypt.

Soil Salinity Laboratory , Agrieultural Research Centre , Ministry
of Agriculture , Alexandris , Egypt .
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INTRODUCTION

Agriculture is now extending to caleareous deserl soils 4in Bgypt.
Such goils are known to have nutritional problems due to their high
content of caleium carbonate ( Balba 1980 ) . Secondsry salinizetion
due fo inefricient drainage forme also another problem in those solls
( Elgebaly 1971 and Balba et al. 1975 )

Faba bean is the common grain legume under Egypliian agricul ture,
It ocoupies ebout 300 000 feddans annuslly during winter season
{ Ministry of Apriculture A.R.E., 1981) . Under sali-affected ecalearsaus
s0il conditions » the growtr | modulation , nitrogen fixetion of this
crop are gtill problematic , Tt is believed that proper fertilizetlion
is needed in order to get optimum growth and yield of Taba Bean under
these conditiona , Different folisr fertllizers are now in use o correct
nutritional defectsm of goile ( Wellamee 1971 , F A O 1979 , TP DC 1976
and Jeneg 1979 ) .

The purpose of the present work is to find out the effect of 4 Toliax
fertilizers commercially kmown &5 Irral , Beyfolan , Volovertile and
Compelesan on the growth , nodulation , nitrogen fixation and yield of
Viedis faba in sslt-affescted caleareous soil

MATERTAL AND METHODS

In a pot experiment under the green-house conditions , broed hean
( Vicle fabs T..) variely Giza 2 was raised on m calcareous soil gample
collected from surface layer in Maryut area of Northern Sector of Tahreer
Province ., The goil was air-dried » 8leved end packed in glazed pots of
23 om. diemeter and 36 ¢m, depth . The characteristica of the soil , asg
determined secording to Black et al,(1965) were : clay 23.3 I , silt
40.8+. , fine pand 27.4 I, cosrse send 8.5 % , CaC04 26.2 4. , orgenie
matter 0.48 7, , total nitrogen 0.05 % , available phosphorus 8,0 ypm ,
avallable potassium 445 ppm , electriecal confuctivity of saturated acil-
water extract 0.55 muhos/cm et 25°C and pH of saturated soll-water extract
8.4 . '

Ten seeds were sown in each pot and after twe wesks 5 plants were
left in esch pot . Tap water ( £ 200 ppm soluble salte ) was used for
irrigation during the first two weeka . Thereafter , irrigation waters
uged were : tap water , tap water + 500 , + 1000 , + 2000 snd + 4000 prm
soluble salts . A mixture of Wall and GaGl2 Balts 1:1 wt/wt was used




-3 -

for preparing the salinized irrigation water . To avold salinity accumul-
ation , caleculated excessive amounts of irrigation water were applied .

With each salinity treatment 4 commerciasl foliar fertilizers were
applied in addition to a control without foliar apraying . The composition
. of these foliars are as follows :

Ixral Bayfolan Volovertile Compelesan

N % 20.0 11.0 22.0 9.66
Py 8.0 8.0 21.0 9.66
K4 16.0 6.0 17.0 7.24
Mg ¥ 1.0 - 0.078 0.024
Fe o 0.03 0.,0185 0.037 0.012
Zn 0.1 0.0061 0.0061 0.006
Mn 1.0 0.0162 0.0395 0.012
B 0.5 0.0113 0.0033 0,012
Mo - 0.00095 0.005 0.006
Cu 0,1 0.008 0.0076 0.012
Co - 0.00035 0,002 -

3 1.0 Traces - .
Vitamin Bl - Traces ~ -
Growth hormones - Traces - -

Four weeks sfter sowing , follar spray started using solution con-
taining 2000 ppm of the fertilizer . The plants received 5 sprays at
intervals of 2 weeks , Four replicates were used for each treaiment .

After 13 weeks of sowing » Tepresentative plantes (5 plants/replicate)
were uprooted . The root was dipped in water to remove soil particles,
washed with diatilled water » eXcleed and subjected to the measurement
of nitrogenase activity by the acetylene reduction technique ( Hardy et
8l. 1373 ) . The nodules on each root were counted and their dry weight
was determined . Total nitrogen content of plant components ( root, shoot
and nodules ) were determined according to Jackson ( 1961 ) .

A harvest ( 22 weeks of sowing ) yield components ( number and dry
weight of pods and grains ) were recorded .

Statistical anelysis was carried out according to Steel and Torrie
( 2960 ) ,
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RESULTS AND DISCUSSION

Restlts are summerized in Teblea 1 and 2 ., At the age‘uf 11 weeke,

Table I shows the mean values of nodulation , N,-ase activiiy , nitregen

content , dry welghts of shoot end root of faba besn plant for differvent
galinities din drrigation weter on aversge follar fertilizer treaitmenty and
for different foliar fertilizer trestments on evermge salinity lresimenta.
Table 2 showsa the mean wvalues of pods and grains yield at the harvest for
the seme treatmentis ma above .

Kodulation ( mumber and dry weight of ncdnles per plent ), nitrogensee
activity , nitrogen conient of plent , dry weights of shoot and root
{ Table 1 ) , number and dry weight of pods mnd greins per plant (Table 2),
8l]l were depressed by increasing selinity in the drrigsflon water . The
réletive depression by sulinity is given in PFigure 1 . The Tigure shows
thet the moest 4o suffer from sgliniiy was the rool a8 i{ decressed to
75.5 % of the control under the 4000 ppm salt treaiment . The next was
the number of nedules az it decreassed to 63.5 % of the control wvalue .
The dry weight of nodules wea not affecied as much ( the decresse was
only 38.0 ¥ ). A notdcesble increese in a nodule sisze was denofed by
increasing selinity of irrigation water ( 2.24 wg/nodule at the malinity
pontrol compared to 3.81 mgfnodule st the 4000 ppm salivity treatment) .
The depression in mmber and dry welght of pods and grainas yield was vexy
olose %o that in the dry weight of nodules ( 37.3 , 36.9 , 38.9 and 43.8 %
of thée control velue regpectively ) . That in shoot welght and in nitrogen
content were also very close ( 49.5 and 52.6 % of the control value ).
It may be alsc noticed that the average size of a grain geemed Yo reach
its optimum wedght ( 0.74 g.) at the 1000 ppm selinity treeiment .
These results are in agreement with those of Kemel ei al. (1971), Sprent
(1972), Subba Reo et a1, (1974), P A0 (1976), Abdel-Ghaffar et sl.(1981),
Zaghlonl (1981) and Abde)l~Chaffar (1982) .

Witn respect to the effect of follar fTertilizer lresiments, on average

galinity of frrigation water treatments , on these plent cheracteriatics

g shown in {ables 1 aud 2 and Ffigure 2 , it is apparent that sll folier
fertilizers resulted in en dncrease of nodulstion , H,-ase sotiviiy ,
N-content , growth vigour and yield of pods end grelns . Among these
foliara Bayfolan seemed superior to 211 . The grein yileld produced by
Payfolan was 3%.4 , 14.4 , 16.8 and 24.7 % greater then those of the
gontrael , Irral , Volovertile and Compelesan vespectively . Bayfolen

seemed therefore more nutritionslly balanced with regard io faba bean
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Table 2- Effect of salinity of irrigation water and foliar
fertilizera on yield of faba bean.

Treatment

Podse

Grains

No./plant

Wi, ,g./
plant

No./plant

wt.,g./
plant

Salts added to tap
wvater , ppm :

0
500
1000
2000
4000

1:-8+D9 .05

Foliar fertilizers:

Control
Irral
Bayfolan
Volovertile
Compelesan
Lc SOD00.05

WO N

Note: Each value within the table is the mean of 100 planta
(5 treatments x 4 replicates x 5 plants).




Hodules number
Nodules dry weight
NE' agse activity

Nitrogen content
Shoot dry weight
Root dry weight
Pods number

Pods dry weight
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Grains dry weight

valne
3

Relative

i A

500 1000 2000 3000 74000
Salta added to tap water , PPRm

Figura 1 : Relative depresaion by salinity of irrigation water

on characteristiocs of faba bean plants ,
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content and grain yield of faba bean plants .
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Figure 3 : Effect of foliar fertilizers on nodules dry weight
of faba bean plants ( 13 weeks sge ) at different
salinities of irrigation water .
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Figure 4 : The effeoct of foliar fertilizers on grains weight
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plants . 1t is asgreed that the response of a crop %o folier fertilization
depends on the nature , composition and dose of the foliar and on iis
interaction with soil and envirommental faotors ( Vincent 1565, Wallaoe
1971 , P A O 1979 , Jones 1979 and Child 1981 ) .

4nalysis of veriance revealed algo significant sslinity X foliar
interaction effects on all of the plaunt charscteristice examined . Foliar
effects fluctuated between ameliorating and deteriorating the salinity
effects bul the megnitude of such an effect, however , was found to be
of 1itile velue especially with respect to the number of mnodules , §,-ase
sotivity and N conteni . Of the rest , the dry weight of nodules and of
courae the grain yield are much more important . Théir relstive values
for different follars at the different salinity treatments ere shown in
figures 3 and 4 respectively . Figure 3 shows that at the 1000 ppm salinity
treatment Beyfolan foliar fertilizer gave higher value of dry nodules
than Irrel then Volovertile than Compelesan which gave nearly the same
value to that of the control . At the 2000 ppm salinity treatment , the
differences between foliars became greater in the order i Bayfolan )
Irral > Volntsrtﬂo) Compelesan ) the comtrol . At the 4000 ppm salinity
treatment the difference between the foliars was depressed but atill
Beyfolan had the greater value and Irral equalled the control . With
respeot to grain yield , Figure 4 shows that Volovertile , Compelesan
and Bayfolan had higher amelioration effecte &t the 1000 , 2000 end 4000
ppm salinity treatments respectively . It may be noticed that at the higher
salinity treatment Volovertils failed , however , to improve graim yielid .
If 18 agreed that optimum fertilization has an amelforative effect on
growing plants while the nuiritionally unbalanced fertilizers may deter-
forete the growth ( Jomes 1979) . ‘
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