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Seeds of pen cv. Lr.t t le t'larvel were sown under the f leId

condlt'J-cne of the Expermental Farm station, Fac. Agrlc .
I'lr:shtohor, ZagazLg Unlv. durlng the wlnter settscrns of J.99,:''.o1'7
sn'J 198;-l9eB, sorl o f thls experLment was cl ey loom J.n tex t ttre
of pH 7.8. Trlals almed to stltdy tl,e effect of three levelslo,
32 and 61 ks P}Ol/Fad. of superphosphate fertlltzer as soll
anr,J. lcatlon wlthln four concentr6tlons o, o.05, o.lo ont.l g.fS;bf tft"
folt fertlllzer "Azlplex" orjded rrs follar apray 3-tlnes durlng'
tlre growlng sesgons. ReBulte showed that lncreasing levols af
cuperphosphete or "Azlplex" conslderably lncreasecl fresh and dry
welght per p16nt. total yteld of green pods per plant end per
faddan, 6v€|rage pod welght, wetght of lOO seeds and netttng % of
green s€eds. The hlghest plant growth, green pod yleld arrd pod
quality were obtained frorn plants fertlltzed wtth 64 kg P}AU/Fad.
and sprayed S tlmes wlth Aziplex at O.1S. Plant analysls shor^red
that N, P, l< (mo,/pIant), total lndoles content of leaves as weII
as P and t< cont6hi of !reen seeds were slgnlflcarrtly lncreased
by lncreastng levels of P andlor Azlplex nutrltlon and reachecl
tlre maxlmum ln plants fertlllzed wtth 64 l<g PZOS/Fad. and sprayed
rvlth Azlplex at O.lS. On the other hand plant height, number of
seeds per pod, totalcarbohydrates (%) of leaves or seeds and
chlorophyl-a content of leaves were noi conslderably affected
elther by e and/or Azlplex nutritlon. 6eneral-1y, the appllcation
of 64 kg Pzos/Fad. and o.1c% Aziplex as follar spray could be

recornmended f o r lnc reasing green pod yleld o f pea by 46.46 as
compared wlth control as shovln in the flrst eeason.
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frlrosphorus

r NrRopucrIoN

The favourable response. of legume plants; to phosphorus
nutrltlon have been mentloned by peck 

,and Buren (1975), peck
e! a1.:(lgeo) and Mldlan et al. (fggl) on snap bea'. El_sawah
et al. (rgB5) trials on broad bean grown ln clay-loarn soir
slrowed that fertlllzlng plants wlth 32 kg p"O, artd/or 24 kg
Rzo/Fad. conslderabry incressed vegbt6tlve growth, arrd f resrr
pod yield than those receLved lower p levels or the control.
They referred the yleld lncrement to the lmprovement 1n aver,ge
pod welght, welght of loo seeds and number of pode.per plant.
|towevei. nunber of eeeds per pod and nettlng p€rcentage were.
ress affected by p appllcatlon. fbreover, Midan gj e!.(1982)
found lhat phosphorus nutrrtlon drd not lncrease plant helght
and grrien ood yield. on the other hend, El_trteklarvy et aI.
(1985) nentloned that p and g.appllcatlon at 64 kg pZOs + 48 r:0
Kro/rad. rnarl<edly increased green pods yleld. pro tern anrJ phor-
Phorus content (%) oi gr"".r sbeds. whereas total carbohydrates
content of green seeds was also increased by R_appllcatlon
(t"ridan 

- "t., tsa2)

ReCent1y, much interest. is focused on mlcronut,-lents
appllcatlon to veqetable crops grown ln the alluvlal sotl 1n
Egypt . Thls inte res t may be due to tire grea t redrrc t ion lrr thc
suspended n6tter of the Nile water after the constructlon of
the Htgh oam (el-Fouly, lgTgl whtch consequently depressed Fe,

- 1347 -
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Mrr, Zn, Cu and Mo content of the Nile water more tltan 7j)(
(Nabharr, 1966). ndded to that.; shortage ln manurlng,.the
Irrtensive growlng of vegetable crops three tlmes yearly and

the use of new cultlvars wlth hlgh potenttal yleld. All tlrcra
reasons and others 1ed us to glve nrore attention to stucly the

response of vegetable crops to micronutrLents applicatiorl
especlally when soil pH ls relatively hfgh. It ls reported,th6t

common deflclency of Ztt, Cu and Fe v'as wtdely ob""rrr"i']rr"g"-
table crops grown ln new reclamated sandy soils tn Egypt

(wallace, 1979,t. The increase of green pods and dry sued
yleld of legume plBnts by nrtcronutrlents follar appllcatlon
have been menttoned by Mtdan (fg8f), Gabal et al. (lSeS) on

common bean, yakout et al. (lggf) on soybean arrd ltassan (ISga)
on pe6. Kamel et al . ( l9B4) f ound thst Aztplex , f ollar ayrpl t._

catlon at O./)6 weakly. lmproved plant growth arrrJ rrunrber of
lnf lorescens per plant. t.loreover, spraylng pea and common

bean plants wlth Zn or Cu at 5O-IOO ppm of each. i.ncreascd

total chlorophyll corltent of.leaves (Kanwar and fhakur, lVZS

and Hassan. l982), and p content of soybean follage (vakout

er al.. lsel;.

Under condltLons of relatlvely high

research, the avallabtllty of P snd most

be depressed . There fore, determLnation

level of superphosphate f er:tll Lz-er 6nil 12.

for lncreaslng fresh yteld of green pods

mean of proper nu.trltlon of pea plants.
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MATERIALS AND ME1HOOS

Two fleld exp€rlments were carrled out under clay-
loam soll condltlons of the Exper!.mbntaI Farm Ststlon, Faculty

of Agrli., moshtohor durlng the wlnt6r seasona of LgB6/87 and

Lgaz/Ba. Data for soll chemlcal analysis were as follows:

Soil-pH Avail. N Soluble-P Soluble mlcronutrlents ( PPm)
(%) (pp') zn Mn FE CU

7 .B O.O93 2.54

Soluble catLons (meqlL)
caMgNaK

B.O 3.O 9.7 0.51

o.25 0.lo o.22 3.3

Soluble anLons (meqrzL)

co3 Hco3 cl soa

- 3.s 3.5 14

Seeds of Pea (Pisum sativum. L.) local cv. Llttle llarvel,

obtalned _from the Egypttan Agrlc . OrganlzatLon, were sown on

october lst and etll of l9e6 and l98z, respectlvely ln hills at

15 cn spart on both sldes of rldgesi 6O cm wldth and 4 m length.

After full germtnatlon thlnrilng were done leavtng only 2 seed-

1lngs per hlll. Pea plarrts were supplied with l2 nutritlonal

treatmerrts; 3-levels of P (o, 32 and 64 lcg P?-o,/Fad.) wtthtn

4-concentratlons of Azlplex (O, o.O5, O.1O and O.f5%). Phos-

phorus was added as superphosphate fertltize r (16% PaoU) as st:iI

applicatlon at two equal portLons durlng soll preparation

I and prior to flowerlng time (25 days after sowing).

wherears. nlcronutrLents were added as Aziplex which ls a

commerclal f ollf ertllizer contalns; O.6% t,lo, O.6X B, 3.6X, Fe ,

1.4% l.tn , o,fl6 zn, o.46 cu and o.3% co. Af i micronutrlents are

tn the bhelated form except B.' Peas plants. vtere sprayed

,,.rlth Azlplex on follage nt 3-tlmes; prlor to flowerlng, fr.rll

r t orrrni nrJ an,J earLy

a f t er eowlng .

flat pod star_re.1.e 30, 4s arrd 60 days

r 349
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Treatments were adopted lrr a split-plot deslgn wltlr

4-repLlcates ln both seasons. Phosphorus fertlllzer survlved

as maln plots however. Azlplex nutrltlon adopted as sub-plots.

Plot ar€a lncluded g rldges and reached Lz n2 (O.O x 4 x 5 =

Iz ^21i all treatments recelved 45 l<g ru7fad. strpplled as

ammonium nltrate (33.5% N) and added at two equal portlonst 20

and 40 days after sowlng t.e after thlnntng arrd at the beglnn-

lng of flowerlng stage. other cultural practLees were done as

common ln the dlstrlct.

' Oata recorded were 6s follows:

l. Vegetative orowth !

At full bloomlng stage, 10 plante fron each plot were

taken by random. whereas, plant hetght (cm), fresh welght and

dry weight at 70'C (g/plant) were determlned.

2. Chemlcal con!posltlon of plant follaqe I

A) The dry mat ter of plant f oLiage sanrpled at f l,:wor!rtg stagc

( 45 days af ter sowing) were used for ihe following chernical

det€rmlnatlong:

Total N, P snd K contents ln

to ihe methods used by Pregl

as modlfied by Sohn (lgzo);

pecilvely.

Totdl carbohydrates determlned colorlmetrlcally accrrrtl Itr(l to

the method of Mtchel et al. (1gsO).

I'tlcionutrLents i Zn and Cu content ( ppm) were assayed usitrq

atomic absorptlon accordlng to gh6pman arrd Pratt (I961).

plants were de terminerl accorcl ing

(1945); llurphy and RleIy (1962)

Brown and Ltlleland (lgao) res-

t 350
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t

B) A random.sample of fresh leaves, of lo PlFnts of each plot

wer€ talcen at fu11 blooming stage and used for the followi.ng

determlnations I

- Chlorophyll a. b and carotene content were determlned in

fresh leaves uslng the method descrtbed 1n A.o.A.c. (1970) .

- Ihdoles were determlned colorlmetrically tn fresh leaves as

descrlbed by eordon and weber (r95o) as modlfted by Fliosson

( r e6e)

- Phenoles wei'e deternlned ln fresh leaves using the method

described 1n the A.o.A.c.(1965).

3. Green pod vlel@:
A) ylCld of green pode harvested from each plot all over the

season was determined by wetght (kg/plot) and number and then

calculated as ton/Fad ss well as weight arrd number of pods

pel plant.

e) n iandom sample of one kg pods of each plot was tal<etr at t5e

grden mature stage (fresh marketlng stage, sP days after

sowlng) and then green seeds were ex t racted and uret.gherj to

d6termln6: number of seeds /pod, Nettlng ff and geetj LtttJex as

the welght of 1oo green seeds (g).

-{. Chemical comporl :

the total N, P, K and total carbohydrates (S based ort tlry

welght) were determlned ln the dry matter of green seeds usi.ng

the same methodg descrlbed previously for plant foltage analysis.

Statistlcal Analysls: All data collected were subibcted to the

statlstlcal analysls of the spltt-p10t deslgn as mentloned by

Snede.cor and Cochran ( 1968) .
,
I

I

I
I

- l35r -
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R E s U LJS_4\ Ip_q:-se Us.g r o$

l-3-?_01_.Srowth char6c te ris t lcs

Dats on plant growth (rablerl) show that P andTor Azlplex

nutrltlonal treatments had no slgnlflcant effect on plant helght

1n both Aeasons. lvhere€s, fresh and dry welght per pLant were

etgnlflcantly lncreaeed by tncreaslng levels of P fertlllzer and

therefore. the maxlnum plent growth was obtaLned when plants were

fortlltzed wlth 64 kg PZos,/Fad. as ehown tn both seasons. Thts

response !.n pea growth by lncreaslng levels of P appllcatlon

ls ln agreement with Mldan et al. (f981) on common bean, El-Sawah

et. al. liSeS) on broad bean. However, the unslgnlflcant response

of plant'helght to P or Azlplex nutrltlon may be due to that the

cultLvalused here (cv. Llttle Merve1) ts a short one wlth e

determinbte stem length. Fbreover, obtalned r€9ults agree wlth

those reaulte of Mldan 9! 81. (1982) on Pea fertlllzed wtth

dlfferent P-lev€ls.

concernl,ng the naln ef f ect of azlplex f oll"ar appllcatlon

on plant. growth, data clearly sl'row that when plants. sprayetl

wlth aztplex st 0.1S or more gave hlgher fresh and dry weight

per plant as compared wlth those recelved Lower doses or the

control,. guch reEponse wae slgnlflcant only ln the flrst season.

Gabal et al. (f985) did not found a conslderable increase ln

vegotatlve growth of common bean pJ.ants sproyed wJ.th Zn, Mn,or

cu. However. Kamel €t al. (f984) found that Azlplex J.mproved

plant growth by ustng o.46 of Aztplex weekly.
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Concernl-ng tlte lnteractlon effect of F' within 47 lplex

on plant growth slgnlficant dlf ferences may be detected but only

ln the flrst season. Plants supplied wlth 32 kg PrOr/Fad. antl

sprayed with Rzlplex at O.15% or those received 64 l<g P2o5/Fad.

and sprayed wtth Azlplex 6t o.o5 or o.l% gave higher plant growth

as compared wlth other treatments.

. It seems that the favourable role of phosplrorus orl pea

growth here was more. pronounced than that of nrlcronutrr-errt9

appllcatlon ln the form o.f azlplex. Thls result ls ln agree-

nent wlth those of gabal et al . (7984) on comm()r' bean wlro

found that zn, Mn and Cu follar applicatlon depressed grovlth

of common bean plants bvaluated at flowerlng stage. whereas,

lncreaslng levels of P appllcatlon conslderably increased

plant orowth as mentloned by lrouge et al. (1970); Mldarr el g.l-.

( lgal), 
"., 

El-Sawah et. g!. ( 1985) .

2. -C!-em 
i-ca-l-gltns t I tuents o f p-lantJSllgSS. :

Oata glven ln Table (2) shovr that N. P and K uptake

(mglplant) were slgnlflcantly lncreaied by lncreaslng Ievels o f

e andlor Azlplex nUtrltlon and the maxlmunr uptak€ was found ln

plants fertlllzed wlth 64 kg erou/iad. andTor sprayed wtth o.lfr,

62tplex as conpared wlth all levels and treattnetlts. Ttlis "

Lncrease 1n minerals uptake could be referred to the favograble

role oi p and Aziplex on plant growth as ghown in Table (l) nnC

ccmpletely agree wlth Hogue'et- a1. (1970) on tomato su;'pllctl
;

wltlr p. at rates to provlde loo ppm P, Blshop et al. (lgzo, on

''Pear El-sawah (t985) uslng 32 kg Prou on b.road bean and kamel

et' al (I9BS) who found that Aztplex follar appllcatLon Lncreilsed

I

I

- r35( -
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Mlnuftya J. Asrtc. nl"'fl"l' 14 No'2' 1989

Regardless to P-appllcation' lncreaslng levels of Azlplex

from o.l up to O.15ffi dtcl not result any conslderable lncreaca

ln N, P and K uptake. thts result rivas also true wlten P was

added at the hlglrest level of 64 k9 PrOr/Fad 'Tlrts' may be

explatned by the conslderable dlf ferences In vegetatlve growth

of plants fertlltzed wlth 54 kg Pror/Fad ' snd sProycd wlth

o.1% or g.15% of Azlplex

ioncerning zi:n "nd cu content of plant f ollage data ln rable( 2)

show jhat ttte'ef.f-:.:t of lnteractlon between P and Azlplex was not

Slanf.lcant. Hor"u"" ..,2n and Cu contents of plant follage wcre

lncreased as a result of lncreesing levele of F fertlltzer

fron .o up to 6a kg PZoS/Fad' Regsrdless to P-1evels' Azlplox

foltir appllcatlon lncreased cu content of pea foltage'

reactled the mexl'mum values ln plants sprayed with o' lS or the

hlghest-concent. of Azlplex ' Although the garne trend was

noticed for.zn content of follage but tzarlances falled to

reech the level of slgnlf lcance ' Thls result agree witlr tlrr:

theory of catlon'snLon.balarrce of l<trkby and l4engef ( f967)

who Stated that plants tool( up h1*ternfons (trro-o-) shouLd

also tal(e up htgh catlons to keep Ithat balence ln plarrt tlssues '

It was also .clear f rom fable ,( Z) ttrat there were no Inter-

actioneffectsbetwe€nPandAzlplexnutrltlonontotalphenols,

total carbohydrates and photosynthetlc pl9ment9 content of

plant follage or leaves ' Meanwhile ' chlorophyll-a and total

carbohydretes content were not conslderably affected elther by

P and/or Azlplex treBtments' Chlorophyll-b and carotene
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Gabal et al : tffect of phosphorus
_13-

content of leaves were mainly responsed to raislng levels of
P appllcatlon whereas, plants supplied wlth 64 kg p2OS/Fad.

had the hlghest v6lu€s as cornpared rirlth those r.ecer.ved lower

levels of p- fertillzer

Concernlng tot6l lndoles and total phenoles lt was

Lncreased by tncreasrng levels of p-appltcatr.on reacrred the
naxlmum ln plants fsrtltlzed wtth 64 kg pzOS,/Fad. pegardless
to P-IevelE, all lirvels of AZlplex slgnlfLcantly lncreaEed
total lndoles and phenoles than the control wr.th no slgnifl-
cant dlfferences due to the concentratton of 4Tlplex follar
appllcatlon.

3. Green pod yle_lg_g-n_d3_g_cornppnent s :

Concerning the maln effect of phosphorus on grden pod
:yield of pea data (table, 3) showed that lncreaslng levels

of f-fertlllzer from o, 32 up to 64 kg pzos/Fad. stgnrfrcantly
lncreased green pod yleld per plant as well alr per faddan as

shown ln both seasons. .rhts lncraase in pod yleld may be

referred to the lncreage ln plant gro$rth and average pod

welght of plants fertlllzed wlth p as conpared wtth those of the
cont roi . I'loreover , number o f pods per plant seemed to be

lncreased by f-appllcatlon but only in the second season..

However, lncreaslng levels of p-ferttlizer from 32 up to 64 kg

Pr9=/fad. dtd not regult ln any slgnlftcant tncrease 1n

number of pods per plant, 1n both seasons. Thege. results ar€ tn
harmony wlth those of Blehop gt gl. (1976) end Brownlng and

ceorge (198f) who found that N. P and K appllcatLon lncreased
seed yield of nany legum'e crops lncludlng peas.

- 1357 _
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oabal et aI: tffect of Phosphorus
_ t5

Regardless to P-1eve1s, Azlple>< follar Eppllcatlon

elgnlflcantly lrnprov€d gr€err pod yleld per plant as well a5

per faddan than the control. as slrovrn ln both se6sons

lncreaslng levels of Aplpte:r frcn c.o5 up to o'lq[ dld not

result 1n any slgnlf lcarrt lttct etdertt Irr pod yteld ' however '

spraylng plants wtth O.lfX az- j'plex slgnJ'f l'cetr''!y lnt:t eesed

fresh potl yleltl per plant oe well as per faCdan'

Moreov€r,theeffectoflnteractlonbetweenPandAzJplex

nutrltlon on pod yteld, showed slgnlflcant dlfferences but

only ln the flrst season (rablerl) ' Treetmente whlch showed

the mort favourable effect on green pcd ytetd per plant and

per friddan were 32 kg Prou + o.15% nzlplex and 64 kO FrorFad'

+ O.1O or O.15% AZ''plex as compared wlth other t reatments '

Thlg lncreage ln gr€en pod yleld ranged from 35;19 to 46'ao%

over than the control. The eame ttend was also noticed ln

the second season, however varlances fatled to reach the ievel

of slgnlflcancy. Thls restrlt Ls completely egree wlth those

of Btshop * gl . ( 1976); l'ltdan 9! g-1.' (1982) i Er-Neklarvy e-t- 3r-1''

(f985) and El-sawah 9! gl. (lges) who reported a favourable

role of P on f resh snd dry seed yleld of legume plants ' l"bre-

over.obtalned data showed that spraylng the follfertlllzer

azl-plex wlthout addtng P-fertlllzer falled to lncrease the

',.rurb"r or welght of green pods per plant or per faddan except whe

whenplantrecelvedthehlghestlevelofaztPlex(o.15%)1.e.,
theroleofnl.cronutrl.entgappllcatlonlntheformoJAzlpJ.exon
plant growth end pod yteld was more pronounced ln plants recelved

the medlum or htgh level of P-fertlllzer' Thls result 1s' ln
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harmony wlth those of llassan (f982); Gabal et g!' (1984)

and Kamel et al . ( 1984) . Untler the condit lons of tlris work,'

rro dcf lclency symptoms f or mlcrorrutrletrts or P were not lced

vleualLy. so, the use of the follfertlllzer nlx,ture  zJ-pIex

may correct the hldden deficiency exPected or at least

lncrease the levels of mtcronutrLents ln plsnt folLage

(rable,zlup.morethantheadequntelevelwlrlcltcongeqUently

lmproved fresh pod yleld and i'ts quallty'

:tr_Jll.g].t t,y_-_o fjlcen pods :

Data on ou"fr,y J fresh pods (Table. 4).showed that Azlplex

ent)/o;superphosphateappllcatlottlncreeped.averagepod
welght, weight of lo0 seeds and netttng % of green pods ns

shown in tha flrst sea6on gnd the best results n.." olrtalhed

wlren plants fertlllzed wlth 64 kg PrO"/fad. and/or sprayed $rith

o.Icfi pSlplex . whereasrnumber of seeds per pod. was not

conslderably sffected by 6ny nutrltlonal treatnent ' 1n both

seasonlt. thls result may be due to that nunrber of seeds per

pod l.s a genetlcal character. less affected by envlrortmental

factorg eeoaclally when temperature ls favourable for fruit

set. However lneremerlt ln welght of IOO seeds and netting
percentage dld not. reach level af slgntfLcancy elther by P or

Aztplex nutrltlon ln eecond seagon.

$. Chemlcal constltuents o f qreen seeds:

Data ln rable (5) showed that P and K content of green

seedg were Lncreaged by lncreasing levels of P anrJ/or Azlplex

nutritlon. The maxlmum content was found ln plants suppllerl

wtth htgh-P 6,1 kg PzoS/Fad. andTor sprayed 'rith azlplex at

O.fO%. Moreover,. P-appltcatLon slgnif lcantly lncreased total-N

- 1360 -
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Talrle (5): Effect of phosphorus fortillzation arrd 62iplex follar
appllcatlon on chem!.cal compositlon of green seeds of
pea (based orr dry wt.) durlng leOz-ISOB seoson.

Season I ga z- lgea

Treatmentg
,2o5 Azlplex

lks/t ad .l % mglloo g O. wt.

lotal carbo-
lrydrates S

U

o
o

o
o

32

32
32
32

64

64
64
64

o.oo
o.o5
o.lo
o.l5
o.oo
o.o5
o.lo
o.l5
o.oo
o.o5
o.lo
o.l5

4730
47gA
4830
4630
495()

5040
5lBo
55 7('
S l4()
5400
5 73()

539()

294
33()

360

293
295
301

374
385

374

386
d01
4lo

2.160

22BO

2430
258()
2540
2500
2590
2590
2600

2570
2610
ztr2(J

30 .3
3l .s
32.5
34 .2
34.8
35 .l
30.7
33 .2
33 .O

32.A
s4 .l
34 .9

L.s.D. at o.o5 37 l ls

o
32
64

4739
5l 85
s463

319
338
392

24I2
2555
2600

32.1
33.4
33.7

L.S.O. at O.O5 370 88

- o.oo
- o.o5
- d.ro

4942 32L
5075
3242

339
374

250(]
2450
2543

32.7
33.1
32.4

- o.l5 52A5 362 2596 34.1
--i-------

2lL.s.D. at o.05 n.3.

r362 -

66



Gabal eL al: Eflect.ol phosphorus...._ 19 _

co.terrt of green seeds however, total_carbohydrates content
rras not corrglderably af f ected by any of tlle studled treatmerrts.
lhese results agree wlth that of El.-Nll<lawy et al. ( lgAS) *lro
found tirat p applicatlon lnqreased p and proteln content of poa

seeds. on the other hand, these resurts dlsagree wlth Ntdan
et a1. (1992) who found that p appllcatlon decreased p aird

lncreased total carbohydrates content of greerr pea secrJs. .tt
was clear that they treated pea plants with both ofry rrsareu pea pranrs w'.tll boill of GA3 and l.
and that may explaln the opposlte trend.
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