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ABSTRACT

Tuo f ieLd expeninent I uere carnn)ed aut nt the Jxp.Farn of Fae- Agnic- at ,oshcohon in lsg g*-a *Igg0 
sunme?seq,sons to i-nuestigate the 

"esDonse of eonnon bean planttu- G'Jza J to threi. r.evels 
"f i;i 

-;; 
,i.t rn x 

-t's 
acid.ed. as c;-:-xed quanttty. ?he Teuels .are'-iio,' ,, ani z4 igl , ;40, szznc 24 kg) and (60, 4a and. 24 ii-t, of i',"rr"r,r 2io Kr)/iec.ui;hin foun conQentrations of *AA (0, is, tsd ona :{ ppn).')btained resurf's shoued. that nost studiei ,nuor^"nru tf ypani/or ltAA sisnificantLv pno^otLd the :r"i);;;;r" ;r,:uth,inereaseri th?. piotos-ynitr"tr" iii^"nts, pnomoceci ninera,r2o4tents of N, p and K as uerr ts tne ionce-n-t?atLans )f:cte! t'nd'oies qnd phenals in plai- foireg;,;;:zyec jj,;ue-_t'itzg, inct'eased. ,uib"n i7 it'o"f,-r*r''"p"o pLanc end toyeL seeciJ')eia pe" facidan cs ;"ii'";-';;; i", seei nineral ccntent:; ;/ , p and K- The t"eatnent of 6 0 trg Jr u;tiii' Ea kg ? ^3 .+ 24 kg K rC. and/.or 50 ppn of ivae ue?e the nost ef f ecct,uzt?es.tnents' in this ?e8pect.

ITIRODI'CTIOI{
common bean (phaseor,tq_'urEaris, L.) is one of theimportant regume.ffi wTicnE-E-pable to utirize rheatmosphoric nitrogen ihrough the Rhrzobrum bacterra presentin nodules of their plant roots, but stil1 the quantity ofIt-frxe.i trrrough tnii way is not enough adeguate to prantErcwl"r (Fo11et 

S ar., 1981). n.."r,iry, 
"iir,o,rgn N andP-applications EEing- recommendei but current recommen_ia t10ns are not supported by ,."L.r.r,u, and in.r" are veryi - ttl e inf ormationi avail abl e on -t:.te 

opt,murn I evel, of''jp-: err.i"i'zers- Moreov.rl. NAA-:spray provei to be 
'npor.. 'ntfor the plants especially riorlring crrteria. so, thiswork armed to study the response of common hrean plants to:he appiicatron oi Np-fertit.zers anci NrlA ioriar sprayei t her alone or in combi.lati." ." prant growth, chemicarecnst:tuents of pl ant folrage, if onlrlng, sesri yrel.: e.ni

lil;,;;; i::::_et ar., (is7;).' ,"orki"q cn {:or{pea rer,or:tei' , q i r:'.\. appltcatt on at the hrghest rtsiE ,*i.,.,]..- in i:esti''- 'r"--: ;r:^r'*th, simi1ar trend *as obtalne,.i !ir. ;ir.-;.io3r";: i,wy'"-;rrs; rn pea who a""ra"L-'n- o"laa;-',:* ,,ri-u, '. ,,.: r:Fiwijiail
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NPK appllcatlon rates anci da!1y growth increments. Farag
et al . { i988 ) , on caulrflower seeci production revealed
ITatTp rates (50-48 ) or ( 80-64 ) kg of N ano P 

"O* 
/f ad. had

a promottve influence on plant growth characteii-stics. The
same resul t was al so obtaineo by Eio et al . ( i988 ), on
broao bean wfren W Yi'as useo at:3.5 Xg anfrefi at 15 or 32
kg/ f ao.

The role of NAA was reported by many research workers
('(umar anc Sreekumar, 1981,, oD Peas: Aboal1a et al . , I984:
Mousa, :984 on common bean), as it hao a promotl've influ-
ence on pl ant herght, number of l eaves anci f resh and dry
weight per plant.

The aotirtion of N anci P fertilizers at 72 kg for both
crd not exert signrf:.cant influence on a, b anC total
chlorophyll content (Farag. 1984 on ssuash) while N, P, K

anc i-nooles brere increased as a resuJt of combined acidition
oi N anci P (Farag et al ., 1988 on cauliflower) and seperate
acoi tt on of pno spnoTu;t Gabal et al . , 198 9 on pea ) .

As regard to NAA foliar spray, a promotive effect was
shown on chlorophyll content (Sedlovskit, I972 on cucumber).
Adverse effect on NPK contents was obtalneo by Abaalla
et al.. (r984), on common bean with resPect to flowering,
it Gs i.noicateo that NP-fertilrzation up to the highest
usec level celayec flower:.ng and increaseo seeC yreld of
caulrflower (Farag et aI., 1988). Contra results were
obtarnei bir errcha tFgZf on pea ano ErC et al . (f988),
on broac bean wlp statei that Separate aoiitlons of N or P

up to the h.r.ghest useo Ievel .l',. e. 67 kg N or 48 k9 P ?Os/
f ad. enhancea f lowerlng and rnCreaseci green seeci yiel<i.' J

NAA folrar spray enhancecr flowerinq expresseo as
number of aays reguireo for t he apPearance of t he first
flower ano number af flowers (l'taoa, L98i on tprse bean;
Aboalla et al . , 1984 on sbreet PePper ) and seed yielci (Kaul
et Bl ., lf9E, on conpea; Abdalla et 9., Lt84 on common

_bean).
- NP-fertllizatj.on was reported to be effective in

i.mproving t he guality tlrrough i ncreasing t he chemi ca1
. constituents of N, P and K contents of the dry seed

(Neptune et a1 . , 1o78 on bea.n s; Mor sy, 1985 on cowpea ) as
a resu.L t a:- Separate N aooit:.on, whii e extrararicul ar
applr :a.tion of p-f ertrl izer exerteci an enhancing rnf luence
on N, P anq K accumulation in seeds.(Eici et 9., 1988 on
broad bean: Gaba} et al., ]989 on Pea)-

.NAA-folj,ar spray stimulated the accumulation of N, P

and K tn seeqs of broad bean (Youssef et aI ., I972't '
t!art8t&{,-9_l ND I'|ETH0N

TwO f relgi experlmeni. s trere conduCted at t he experim-
ental farm oi the Facuf t'r''3.'" -+gr,iculture Mcshtohor, Z;qazLg
Un.iversity iuring t tre siimrii:r?- seasons of i9B9 anci .1990. The



.E *,*t. {ii,l.l

:ror! of this farm is cray rc;am rn texture with 7.7 pH';alue' i- 5% organic matter, 0.:03% avaiiabie N, 2.747 0pm.soi. ubl e p, 0. 50 meg-r.f 
- 
f . Seeci,s of cornmon bean cv. Gr za-3rere sown in hil l s i0 cm. 

"p.il-on"-on* srcie cf ridges 60 cmwrde anci 3- 5m 10ng on 
-the 

'0th "no-'15!! of l{arch of lgggand :990 respectiveJ y. r nr.. 
-#o"1tlo.r,a 

ineluderr 12 treat--'enrs 'rhich were the combrnatr."n or .3 .f ertirl ,llr.on Ievelsr.e. (20, j.o, 24), (40, 32, z4i 
"io 

(60,--c.8.,--)nl kglfad.
!i:.";'_i %",' .1f ,ia?.;;;*:li::l"u^ii!..'.a ^u,ii r, 

'a 
"on"",i-pprn ' ? he f oregorng f ertr r r zers *"1."'.oj.o t1'" t:r;::, 

J;nl trate ( 33. 5% N ) ana calcrum 
".ro"rpn""pr.,"a:" 

'(',.u% p-o- ) .Potassrum f erti ri zer was aciieci .r, -ionsrant 
uni t s( 24 kqrK.^o/j:1) 

- 
usrng potassium surphate ( 4gi- K?o). Fertrr izers ,"6reaooed at .'do doses t hree an.' f ive z-r""rr='"'#", 

sowing.Pl ant s were sprayeci wi t h llAA two ti,." w hen reac ire., 3 anc5 true I eaf stage. Treatment s ,,rere testeci in a spl r t pi otiesrEn in which the r.riir rzati.n - 
revei s h/ere arrange<i i nt he marn plots anci t he 3rowt h regu.l .to, eoncentratt ons inthe sub-pJ.ots. The.";;-otot -.."'.r_."" about r/400 of f,arj.l:iT:j...i:.irrT oi"rir"r."....", 

,,,ere carrreci out _. commonJ y

Representatj.ve' samples of 4 plants;were chosen atranciom jrom eac h suU_ptJt., 45 iays ?ro, sorirl ng : or measu_r.r.nE vegetative grorth char."t"ri, ,ai." i. e. oi"rra heiEht,l:T::;dt 
"1,3::fi.,.":u.-:'.:.L _*. 

, 
_ 
i.r weisht per pl ant.)rr trosen, plrosphorus--anci ;;";;.;r':t"rJj#nl" o:;.r?t.ll;

seecjs were cetermi ned 
- ac_corilng to. t he met hods used byPregl ii945): Murpty anci Riely f igCil, .. ,"".?I.o by John{ -970): Brown anci 

- Lrlrer and' r rgiij-, F€spectrver y. ?otati ndor es were determr neci as iescribec 
. by ioroon anq !{ebert -950) as rnodiji"g ;y ;ltrsson-ll9i?),- 

"r,d totat phenol sL/ere ietermined af tei A.g.A.c. f :.geil. 
- 
chlor phyl I content'"'as jetermrned cororin..5i-"!1i; -";rcing 

ro ir," metr.Jdsjescrrbeci rn A-o-A-c. ( ttt' i: iiri'u". -of cays to theappearance of the lst fl0wer ant'esis,and tot.l number offl'ower per ptant rd"- recorcied in 3 pr;;;;- from eachexperrrnenta' prot- seed 
- vigrd 

- p.J'i";. -;;" 
i""o guar itywere ar so cetermined. Alr - oui"iriJ i... were sub3ected tostatistrcal anarysis iccoraing -to -snedecor 
and cochran( :.968 ) .

r - pr ant srowt h: SEsuLIs - Al{D DI "cuss l'tl
' Data presented on plani Erowth expressed as planti::3 tli 

",iJ'"o,""' ,il"l.*:;i.;;:.;' ilJ a, y ' ,"igil or 
"o,,onconcerning the effect of Np on the forementroneditems' such oala ri,"*--ir',.a ir"...sing Np-rate up ro thehrghe.st usec one ( G0 N. 4g p"o. 

lrrd 24 Kro xq / fad. )
jr'-jn,. : rcant L y increaseo"'p_i..ia' iXinna, nurirb*r-r-or l eave$.::-trs,i and iry werght ;;, plant. tnJ strrnul.arr,vt arf$,2s-1_ nc:\iF :-Ftrtll_zet-s on the vegetative Erowtir rnrqht b:: ,r*"a"]LuaIOi; tt:e e:riranr:rng r;i;"i-rr Np on f;;-,neristeir,.ri:.i,c: ;rer:iv;ity
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;i 
t*"rij"[ t:i]u'i.;:-"n result asreed wrth those obta.n".:

i;;,:l ;1:T#;: "iF..*.+:"j.i;r;;; "*,klj lii*,* 
.*i;

Concerning the effect of NAA sDr:., ! Lsrowth, it ," ,.naicaiea .r,.i- *oi. :^::_iJ #" 
.,1""o ,;r:i;ji::rcant promotive .ri".t on the roremln;i;._; vegetativegrowt h parameters. These results all^lr narmon] wr t h thoseobtaineci bv Kumar 

"nJ sr"ekumai r'r_r111, o. -or.", 
Abciar raet a!. , ( l9g4), ano-yousa f :.ggai, on common beanAs regari to the effect of

; il ; : ",T "_: t,. ".1" i 
; 
i..=.';';* .;;J'"{'Hil o J.".'J,'l.* ]iwi t h 60 ks N and n, 
-l? rro, Zr"o. ,._.""_o_;;"oo"11,. .?r "$;]f olrar spray at 50 pFrr pro ueQt tto u"- ef fective irt he veqtetatr ve grori f,-"" i.,.r..i.ii"Ii"". r increa"i;;

2- Chemical composition:
Data shown in TabJes ( Z .rrd- 

- 3l cl earl. y ,, .b* r he;i. n: :".i!:::r:.;,"1:t;1.; #1# _f:i ;:;-:;.", on somcr n.jicated 
! f". ,.".i."!i"s yp_rate ,;:. j"i;" ri:;;:;. ,:":jcne i'e., 50 kg N "iirrin {g kg tro, proveci to be signif_icantl y ef f ective in- intr".".rJ 

":.1"1r.,I_ 
j"i:rr.i.".o 

c hem icalconstituents i-e-, cnioropr,yrf ;,-t -:r,.i "".oi*n" as werias r:he mr neral cont""a" oi il, p - an.i * _"J_.i 
"l t he total.ohenols and inciol"o-.oiaent- these resurts 

"r"-in coinci--jence with tro""-.i.-"ir.5r,Or.---il..n et al . (j9g8), on
caulrf rower and caoar--"1. :a,. 'r rga,ii, .f o.T. ". regari toN ' p ani K as well as !t.T ,rraoies content s "n.i ii sagree.llJi'.'ix' .',i:?i?,"ni,i;.'s;x '::i?iir. r*orkins on squash as

Concerning the effeet on NAA oT._!h" chemical consti_
{i!_ :x;,'.:: "i, :r*:l,tT,T}t ." l* ioii"=,''!o.., at sopigments of , "jtr"-o-r,vf r a, b and 

on t he photosynt heticlcontent or N. p 
"na-f'r! ,ei r ""-ro-."ii::::i'"" Too n*ili:

iiii:rl':*'.ur' iir, * , 
i;::";;.d.;.:"ji. r, .r, J*- li..i nec byccntenr Aciverse tr"n.i ;",i;;t :.^_reqrarci to cf,toroJf,yiiAbcial r a eq."r , lJ gd j i,'*o"":"ff* ;::::"i " ,.;- oi. 

", neci . by

:: -?:{"r"{'iJ:iTr."nt;""*t- "t NP rertilization 160 ks $ +-:l_ i n.z-ltnn... .-";il.="Tii'r:: 
:.:::l;i:i":::; :;*l::i:lii":::?'",i:":fil.j; rabr.". -r 

z 
-.no 

3) . ri -i u evrdent
::c'easinq all . r'. . n."rl."1t"".":tni;;::i";ir",.':t_.-;c rrve inl;..:i::-il.; ..=;i:i-Xl-',.sn. ricanr - ;; r::::*-i. :;;ii-';:
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3- Hloweri.ng and seed yield
It rs evrient as sho'dn rn Table {1) ihat NP-f erttl'lt-

zation exerted a consistent ielayrng rnfluence on ilower(ng
anci a promlstng tnfluence rn rncreasl.ng number of floners
as well as total seeo yreld per fad. Such inerements
were true :uring both seasons of Erowt h, r. e. , :989 and
i 990. T he ie j ayr ng or ilowerrng may be iue to t he i4cr.e-
ment in pl ant vegetative Erowt h, photosynt hetrc oigment s
anri accumul atl.on of N, P anci K as wel I as total Inool es
anq phenols. it ls worthy to mentron herern inat the plant-
r s alr^ ys ir. a iynamrc state of physro) ogr-ai eoul'l i.brium

,anci thrs ts ensureci by the final notrceable increment in
seeci yreli, altlnugh the number of flowers is not affectei
statistically. This result is in agreement with that
obtaineci by S harma et al . ( 1976 ) , on bean anci Farag e: al .
(*988 ) , on cauli:1dileF seei prociuctron. However. contra
result was obtaineci by Eii et al . (i988 ), on sroaci been as
regari to fiowering earlinG. bOta:.ned results agree with
t ho se of Ari.c ha ( i982) , on pea anci Eid et a1 . ( :988 ) , on
Jreen seeci yreld t irrough separate N anri- p -aoir tion anti
Farag et al. ( i988 ) , on cauliflower combrnei aqai tj on of
NP (50TE F+ 48 kg ?Za'/faol.

Regariing the eff ect of NAA on f loweri.nE crr teria,
iata at Ttr :1e ( 4 ) rnciicate that increasing NAA ccncentra-
tron up to 75 ppm showei a signi jicant ciel ayrng ef f ect on
ilowerrnE. However, sprayrng NAA at 50 pprn strmul atei the
number of ilowers per ol.ant anci also seed yreli per jaqdan.
AI t trcugh, t he hrghest seeci y:.elC Lras obtarne:i by the
folrar spray of NAA at 75 ppm. no s.tEnrircant di::erence
couli be notrceri between the two concentrations i.e. 50 or
75 ppm. The rncrease in seed yielci may be iue to the
physiologrcal role of. NAA in increasing number of flowers
anci settrng of pocis. These results are coincidei with
tbse obtainei by Nada ( 198I ) , on horse bean anci Abxial 1a
et al - ( 1984 ) , on sweet pepper as regar'5 to f iowering and
i[tE-]<aut et_ al ., {.19?B) on cord pea; itxialta et {, (:.-ggl},
on common 6Ean-as rbgari to total seed yreri.-ThE combrned
effect of NP-fertrl:.zation at 6O and 48 kg N, p"O./fad.
wit hi.n NAA f ol iar spray at 50 ppm or-.ved to be unef f dctive
in enhancing f loweri.ng and irr increasing number of flovers
per plant but effective in increasing seed yiel.<i per
f acician.

4- Seed chemical- composition:
From data presented in Table (5), it is evident that

Np-f erti I r zatron at 50 anci 48 kg of N anci p,O. per f ad.
slpwed a f avourable effect ln increasrng the'c'ontents of
N, P and K in seecis. These resul ts are in agreement . with
those obtarnei by Neptune et al. (19?B) on beans anc Morsy
( 1986 ) on cowpea when t hey--itiEGd $ i.nciivrciual ly. Moreo,rer,
extraracircular applicat:.on of P-fert.il"izer exerteC an
enhancing rnf luence too {Eid er al ., ig8g on bro'ad bean).
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Teble (a! Effect of wp_fenilizaricr
yictd.

Set)-, 6 (S) IggI ZSg

and NAA foliar sprsy on flowerhg and secd

Scasqr
Treatmrrrts

r9r9 r9q)
(N rro, !o) (uan)rff*."

,q1lfrd.. (ppm) (drr.) "
No. of
fb:crV
phnt

SGed

vd,q
fad&n
(Kd

Er't
flowrb;
(dq/s)

t$- of
flored
plrnt

Scd
yiddl
fryldrn
(rg)

4032 24

&32 2+

40 32 24

fi3224
@ 48 24 0
& 48 24 25

& ,ft| 24 j0
& 48 24 75

L.S.D. at 0.05

n1624
€32 24

& 48 24

LS.D. at _ 0.0j

-o
-25
_50
_75

LS.D at 0.05

20.t 535

23.o 556

23.6 600

23.9 617

23.2 600

24.6 f'ti
27.9 7fi

rl24,2 ?25

rr.s 9

r9J 54
22-7 585

25.o 6S3

lJl4
2n 3 552
zLs -76

23.8 643

22.5 . &
t-2 5

r8.0 500

19.5 5r8
20.7 jr9
20.7 562

20-t 5{7
2s.3 567

24.5 609

25.s &7

2r.r 5?7

24.4 600

27.6 665

26.3 650

rLs ro

t9.7 SN
2'-9 583

24.9 623

L7 13

1g.g 54r
22.1 562

24.3 598

24.2 .606

20 16

n 16

n16
aft

3E4

3&5

39.9

39.9

4r.0

43.5

13.9

45.2

4L2
41.3

6.5
49.9

2A

392
.43.4

15.7

L2

.o5
42.r

43.4

45.0

1.1

tE.5

19.8

19.9

19.8

37.5

37.6

3&7

39.8

'40.r

42.6

43.0

44.8

43.1

417

4.2
49.2

r.2

3&.1

42.6

45.8

1.4

40'2

41.6

42.6

u.6

o-7

u
z4

2q

u

0

25

50

75

0

25

50

75

s20

527

568

s8

l-4
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constiruents of comfirln bean'

Scag
Trcltmtr

(r ero, Kzo) NAA

t;s,lfed (pp.)

P

my'100 gto D-t{-

PK
rrglf0O go D.U.

1969 19F

zo

zo

n
20

40

40

40

.t0

L6 21

16 24

16 24

16 24

32 24

32 24

32 24

32 24

48 24

48 24

4t 21

48 24

l-sD. at OCi

15 2t
15 24

t6 21

LS.D. at O.qi

LS.D. at 0.05

a

25

50

75

0

E
p0

75

4520

4750

4&o
4670

4930

5110

5 160

54?o

51 70

542\

5730

5490

TLS.

4720

5150

5450

326

4910

5090

5240

5 190

n.s.

300

366

377

378

329

380

385

410

415

474

479

50r

10

355

376

$6

6

348

405

4L4

430

6

3170

3360

34Q

3430

3 390

3450

3450

3480

3924

4500

45 50

+8S

n.S.

3350

3/+40

4460

129

3{X}
3770

38r0

3930

lrJ.

$67
47SA

47SA

4790

5A77

5100

545 3

5467

5110

54o7

5670

5423

77

4739

5n4
5402

32

4951

5086

s2,gr

5227

{

315 tzdo

335 l7t7
368 36zl

372 3797

333 3920

355 3923

372 4167

395 4297

4L7 4167

463 ,s5 50

48r 4597

496 4E63

&
'60

60

&

0

u
50

7S

zo(J
50

tLs.

348 36.19

5+ gI7
465 454,,.

68

37E2

463
4195

4319

n-$

tr5
3E4

40-

4?2

0

2J

50

75
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Regarirng NAA folrar spray, it rs shown from the sa*e.:e':: .r* Table (5) that NAA ha.'-no effect on N 
""J ^ 

conreni,r>u: nacj a promot 1ve ef : ect tn i ncreasing N aona arrt in t hese*:r'ni season and p content in both seasons of growth.
?he rnteractive effect of Np fertirizer rate urthin$AA jol i ar spray concent i-a.L1 

'ue 
r,.ueci sr mi r ar r y as NAAei:e::. The resurts obtarnei with the effect of NAA on NP ani K content in seerjs aEree *.ia r, those i"ercatei byYausse: et al. I 1972) working on broao bean.
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