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RESPONSE. OF THE ECYPTIAN COTTON PLANT TO FOLIAR SPRAY
WITIE SOME MACRO-NUTRIENTS (NPK) AND TIIE GROWTH
REGULATOR PACLOBUTRAZOL (PPyy)

I-EFFECTS ON VEGETATIVE GROWTH, LEAF ANATOMY AND
CHEMICAL COMPONENTS.

BY

EhDesouky, S A,; Khedr, ZML: Wanes, AL and Abmed, LS.
Dege af Agnc. Botany, Fas, of Agric. Mostachee, Zagazig Univ., Lezha branch

ABSTRACT

Greath of exyzlan cotton plints ov. Gixa 85 wis ohwicusly, 2¥ected
with folisr application 3 times at 15 days imtervads stating 60 days of plast 230
with N (%0 and 250 ppes), P oe X (25 and 30 ppm) and poctebrstrnzal (PPey) (5
and 10 ppm) as well as ombinatins o ¢ law 3l of both #94y 20d each of N,
P asd K, In s respact, sgrmficant inercase was exiaed in nembers of both
egelstive brascdes and the focmed Jeaves'plaet s well as their dry welghls and
1ol foaf area with PPyl 5 or 10 ppm 2nd X o 25 ppen

Also, anaioauclly, many feyteres of leaf seructers clearty mo@fisd with

_most of the appled weamments. Here, all applicd weumens significsauly

Increazod thickooss of sidvels, xylen and plivemn tissus, Wmiza, upper sl
lower epadermis aad palisde and spongy tiswes as well. & addilion, Enenseas
of mam Vsl tundle ard number of 38 xylem vessel rows were also
significancly increased with &l appled treatments. This increment muy be engsee
L acmiility of incasng the ens sectioaal area of phicem for impeoving
both gromth and profuctivity of collon plams Funhennoee, mast appled
reatrcengs, chvizusly, inereasad leaf crude prolein and caurtaltydeares,

INTRODUCTION

[» Epypt, conca Is consdered ore of he major crops which plays the
megl Imparaat rale i the cgypeian eccooszy. The collon cullivaled sees rasged
fom 09 10 1.2 rillioas fadda. In the last few years, great attentan was paid cn
the fertility of Lhe collon cultivaled area aad sries of Held eials ware conducied
10 Gudy the effact of &fferent ries of siregen, phosphons, potsséum ard
mitronuericnls (a8 soil addizsea) ca cotizn yield (il + saed).

Alw, he folaar appicatica with miinerids and f o soms planl prowih
reguators by means of spesy B affer 3 methid of sepplsing nusients to Ripher
plaats are rapidy than methads velving roct application
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In s s despae T dawtaks of sepplying nusiznis (o plaaus dy
maans of foliw a;mian ths tochnique bas preal perticle vility ender czrain
conditions. In sem-and regicns, & lack of avalable water (n the 12pscil and a
comasparding dacline = sutricnl avidability during e POWINE seasea arc
itmas phenomena, (Musghner, 1995). Even theugh waler 23y il ke
mailablc in the nbscdl, misesal sutilisa bacame (he poah-tiring (astoe
Usder Lhese conditions, smil spglication o nanents & mch Jess cffective than
foar application. So, e foliar appbicaticn of mincrs) pulricals By medes o
s offers 3 wdmﬁr@mgmnmﬂnumemﬂym
methady mvolvivg sool apglicison OF differeal rinzrd nedrieats Lhe ety anes
o0 eottan fersitimbon snde Jocal condilicas indcind (hat wimgen 13 the limzag
clemen fa¢ cotion produstisa in EQpl (Abd ELERdi eral. 1987 ard Yaswn e! al.
1390). Hare, wea ancther nitogea 00T, ovs be classifisd accoedizg o2 I1s cliat
on plan mecidolisn and prowth samewhere berarca ngale and ammarsum
(Kirk®y ard Menged, 1567).

[n addition (he eesparze of etion 15 phosphons 4nd polassiuss |5 kower
than nitrogen. bet it s sill prefizbls to the Qumen Also, Lhs rzspanse lo
phespornus and polassivm i variable and gererally net w0 marked conpasieg
w2 nitrogen (£1-Mowedhi, 1957)

Teersfore, in i presenl stdy 1he growth srgsluor pos hebratraral
(PPynd was applied as foliar appboaticn scpresalely or combezad with nitrope,
phosphonus of petassium The sisin effect of pacl obutrazol epen plant growth and
dovelopment lekas place Geough the ahoralico of ¢ hoamons balunce. i
promates trexied plants o orears mees oytokicins (Li and Hill 1539, EFDeamky,
1952; E1.Desosky ard Abd El-Dwpers, 1952, b and ¢ Motamed ard El-
Deuniky, 1952 and Wisas, 1992)

Beotides, the epyplisn s0lls, in common with =3k of @ and aed se=ti-
and regord, are relatively fich @ most minenl elemests requred (or plim
grewth, bet defickers in argani Mmacer ard some mincral lesents by e way of
inlenshe cdthalion caussg depletiza of some mineral sutrienls shauld be
compensalad by fertilzner applicaton

Henee, e aim of Lhe gresent work was 1o study the oflet of ol
sprayieg with mirogen, phospborus sad petidsiom even sepanately applied o7 in
corbimation with pclobetraxal ca colicn powih Alw, locuszg on vanous
aalomicy] drenloas which wak place i leaf grectere with the assipned
reaatmerts fo imestigate te repassitelity of keaf salony for detersining the
growth habi of cotion plals.

MATERIALS AND METYHODS
Two #icld expeniments were carmisd ot &2 the Experimessal Famm of he

Facelty of Agnaulhwe 31 Mostioher, Zagasig Usivenity, Benha Baanch durng
two waceeusive saasons of 1959 axd 2000,
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Secds of the cppise otben plantl (Goxopyoor bardadence MNull)
cultnar Geza 35 were secured from [nsurae of Cottan Restaoth, Agriculreral
Rezsarch Cesler, Minixy of Agticulture, Gaea

Cotia  se0ds well Irenad with Rizclex Ae 50 as fungiode were sowa ca
the 15% of March derirg 1939 season and oa the |8% of March during 2000
waama 3l Qe e of 10 seedi por Il The expeniment was amuagsd o 2
randomized complets Hock desizn with foss replizates. The expersssent wnt wis
J % 3.5 mever, mehding five rows with a distancs of 40 e between hills

At 3T days from sowirg, hills were tinned 10 0 seadling, Than,
ddfersrs agnoultural practices ircludng bmigaton, wood azd pest control were
dane asxedizg 15 the acugemran| sysen in the Facully Farm

Differest agplied trealments were (e Eellowiog

I- Sgrmyving with rétrogen N (inthe form of urcy 46.5 36N w ! w s airogen
=oarce) o o lovels of 50 204 250 ppen.

2+ Speayiag with ghosptons P( is (he fores of phosphosic azid 304 P ai. wiv)
10 levels of 25 and 50 ppes.

1. Spnyirg with poasiun X (2 te fom of polssien cimile49% X ai
wiw) 31 e lovels of 25 x2d 50 ppm.

& Sprying with paciutaml ( FPy, 0.23% ai) aide lrveisofsand 10

Py,

3~ Spraying with the combimytan of P&y 28 S ppm + N 50 ppm
G- Spraying wid the combinxtan of FRyy et Sppm+ P 28 pomn
7- Speaying witk the comdinaon of FPyy, a2 5 ppee + X a1 25 ppm.
8- Spraying with oaly distillad waler 43 cearol Lealme

Catton plares were S:liss speayed with dilfesen asslgaed meatrreals five
times a1l 60, 15, 0. J05 and 120 Syys afier soming wing kand opervied
compesssad air sprayer at Go rate of 10 Bocf plot widk 1 ml of Tween 20 asa
wening and speeadicg ageal

Sampling and coliecting Sata:
L-Vepetative growh:

Fowr plams wers sandostly ken fram each plot a1 75 days afler sawiag
Cafier |5 &ays from the 1% sprayiop) ard 31 105 &iys afer sowieg, (afler LS doys
from the 7 sprayirg) Ln bedh seasors 4o estimess the following charoers:
I-Flam beight (Gm) 1- Fresh asd dry weights of the main dem (g) place J-
Naumder of inlomodes on (he rrois wesyplasg 4 Nomider of vegewasve brasches
Jpum 5~ Fresh and dry vrights of the vepslative brarches (gV plum 6- Nunider
ct lm‘;hm. 7« Fred and dry weighis of leanes (23 plark $- Total leaf iy

mplam following, 1he methed descritad by Derau eraf. (15700
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1-Azatomical study:
Al he age of 105 days after mwing.in (he seccnd scasen, Specimezns (1

em’) wers taken foem the middle pant of @e 42 apcal Jeaf blade ca the main sm
including the misvein for the anstemical sty

Specimess were then killed and fixed for at least 43 ha FA A (10 m)
formalia, Smd glacal sceti 354 4 35 ml ety aloohed 20%), washed n 50%
cthyt alcohed, dehydraned in a seres of ethyl alehol (70, 50,93 and 1009,
infiltrated i xylcoe, then ermhedded i paradlin wax of 3 melung point 60-63 C*
(Sass, 1951), Spetinens were sectioned 5 20 j USDR & #GEY MiTodome, double
sained with fast green and safsain (fchanson, 1940)cleared in Xylese ard
saounes] in Canada balsam.

The prepered secoon were  mocoscemically examingd, counts ard
measarements {p) were Isken ssing & micremeier cye piccs. Averages of readings
from 4 shdey! treatment were calculaled.

" TT-Chemical analysis:

Samples of cotiom lenes were tden at 105 days afier sowing In boch
seasons 10 determing some chemical corstituenis in the dry maer of conca
leaves |

Toal nitogen, phoiphons, potssum aod ol cubokydres were
Seiermised soocedag to the metods dcuzited by Homeck and Maller (1598).
Saadell (1950, Homak and Hanson (1994), ard Dubios et al, (1955)
respectively. Ao, the cude profein wich cadeelarad accarding 1o Ge Sollowing
equatien: Cruds peetein = Tocl ruzegen x 5.30 (A0, A, G, 1990)

TV- Statistical anafynin:-
Ths cbtuined &t in bock szascas were suhjecied 1o statiastical analysis
acoording 1o Steel and Tomie (L980) wing L. 5 T tsx

RESULTS AND DISCUSSION

1= Vegetative gromth:

. 1=Muis stem:

a)- Plast beight:

Table (1) =sdicate that Lhe treatments ef N, K and P 2l @elr two appliad
spanvely conzentrabons iasigrnianty incresed e plam beight ac?5 days
alter sowing as corparsd with (he urireatod plants Meanwhile, insipnificir
roduction cxigad (0 cause of PPy and 2lso the three combination vennmeus

On G oter tand, 31 105 diys of plaot age 1he plan) height neardy
behaved a5 @e mme a8 & 75 days ol plani age. Since, ¥s insignificank increase
was cbtamed with he oo spplied coscesiratizas of N, K and P, Mearwiile, U
cthor appliad traalmes showed insigaificark reduction in Lhis parameler, Guiepl
that sigaificant redecucn existed with PPy at 10 ppm.
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bOeealer of saternedes:

As izdizued In Tabde (1) o1 75 dayy afler sowing, ths applied Tratmesis
cilder irsigrificyly decresed thas mamiser (N 2t S0 ppm, P a1 25 ppas &30 ppm
sod FPyy al § 210 pom) o showed insignihzant increass (X ot 25 £30 ppm
BEus 2L § ppn + N a1 50 ppm aad Efyy 315 ppm +F a1 25 ppa). Tho caly
ety «'Nu:snmmumiumcwrmxswm*ka 15 ppm had
o ffoct on Cis parameter.

Measwlile, 21 105 days of plam age this mamiber was sigrifcardy
deereasod rith K a1 25 and 50 ppe, P 2l 15500 %0 ppiy PPy 6 10 ppe 4né ite
twe maxtures of EPy; al $ pom ¢ K e P at 25 ppe. Bl nr.ﬁguﬁcarzmmmuc(
this nuzber was obaitad wed (he two sppted N aseotalrytice and he i
of FPyyy AL § ppes + N a1 50 ppra. The above mozlicasd ressdts are in hesreasy
wih thae obtyired by E1-Shatawy and Ablel dlalik {1599) and A%d El-Dayem
ard EVDezh QUIX0) .

o} Fresh and dry weights: _

Daca in Tade (1) also show cum?&mysmumw;imlpm@u
DoTase in the fresd or diy weighes of mai fiem was phlainad with & applicd
wsements, exoept irsigaificanl decsease exsted with N 430 & 150 ppn ard
PRy 3t 10 m.o:mmmamsmm;ummwuxxwr
umwmamwwmmmumllulbcwuhiﬂmﬂd}'?mﬂim
+ Ko P ot 25 ppes isigaificactly inceasad 2ot prranciors Mearaile, the
ofer wppbsd trimesls insgficandy decroasd (hsse CAU pRAUMEES
Exoeption wis (he sigaificant redhaction i eaissad is both frosh and dry wesghts
with FPyy al 10 ppem. i (his respece, cehar sudies Jave been sl repocied nearly
similar remlis usag dther N P K or prewth regelaces [Hegab el &, {1981), Abd-
Batlk ef al (1996). Tewnlde p0d Femazder (1937), Abd E1-Dayem and EX-
Doeb {2000) &2d Seaza er i (2000))

1) Vepelative branches:
t) Number of hraaches:

Tahle (1) shoas the, the meaiment af FPyy al 3 2nd 10 pom significsely
increased e raunber of veprtatneg brmcheuplal 31 75 days aller sovarg.
Meynwhile, fasignifican insreve edgad wih De req of reatrents. Oa the ofker
land 21 105 &y of plaat age, 1N and FPyy al Go two applied ccocentratiors ard
K 25 ppet eshubited s grafisied inzreise is (hs parsnsier. However, irsigaificaal
ircraase of Lhis memder exisiad with @e rest of tresamesis,

b} Fresh and dry weighta.

As stows in Tabile (1) &1 105 dips of glan) ags sipnilicart insresse of
focsh and dry weighls was oblained with diflerest applied waaimesss except thae
0 greficut increase with N at 50 ppm and P an 25 ppes
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3)- Leaf growth:
2~ Nember of beavea/plant:

Data ia Table (2), deuly indicse Ut difTesent applied wesiments
significanlly increased loaves nomben'plant at 75 s of plast age comparing
with the control. Exception was Insigaificant increase exiged with the low
applicd coaceatration of both N and P (25 ppm).

On (he other hand, at 105 days of plant age significant increase (n Jeaves
numbeoplart was the dominant effact of 22 reaiments. Also, it cosld e noticed
that the two applied coaceatrations of PPy (5210 ppm) gave tho highest Jeal
sumber 2t this stage of growth followed by K wath its two applicd concentrations
(25 & 50 ppm). Besdes, lower comopntnation of each of PPy aad K was more
effective in thas respect.

b~ Leaf arca (cm’Nplaat:-
As shown in Table (2), oiber at 75 or 105 days afer sowing Jeaf

. areafplart nearly behaved as Lhe sme as Jeaves sumben'plani. Since, significant

Increase (n  this pamameter was obtainsd with all apphod trestments except
insgnificaal incresie with (he Jow conceatration of N ot 75 days of plant age.

Also, &t codd bo notoed that at 108 days of plars sge, Bscrease of beaf
seca reached its highest vadee with X at e two applicd coocemiestions. Therdhy,
lef ar incremest cosld euinly dos © @e increass in the mumber of
branches/plart accompanying with iscresse in leaves mamber. Inoreases of tolal
leal srea possitly reversed vpon photosynibetic efcicncy, leading 0 more
mmwmumumm upon vigerous growth of
growing plants (Hopkins 1995 asd Headrix, 1595)

¢- Fresh and dry weights (gVplant:-
As sdown in Table (2) the treatments of N at 250 ppen, K o 25 sad PPy,

at do two applicd concentetions and also the three combinations Jod 1o

significast (porease in both leaves weights'plant at 75 days after sowiag. Yet,
indgrafican iscrease exismad with the rost of reatmeats.

Meamwhile, at 105 dyys of plant age both weights wero sigaificantly
increassd with all applisd treatments. Also, i coeld e noticed ot the two
sppliad cosceatrations of PPy give the Righest valuss of fresh and dry

Wﬂ.mxm:ummmusm

Altheugh fe possibility that thess mincral matricets bave & disect effect
on the Biosysthesis of CYT can not be disanissed, itis moch maee Bely that they
a2 indirectly via oot growth and the inductioa of roct primordia The clese
positive coerelation betweea the sumber of reot peimondia and leaf area in tomako
plants (Maeschaer, 1995) i presumably related to CYT prodection

Ak, there Is an impressive example of the key role of CYT in
modulating plare gromth at dgh or bow supply of minsed natrieats. When plares
are grown over & losg periad with low nutrient sepply (194), their growth rie and
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CYT coolenis are moch lower a5 comparod with Egh aunrient upply (100245}
Wdin two davs afler eandfer Gass high % low zutnert lovels {100 226, shoal
growth rie and CY¥T corical in shools and roots declised drastizally wheseas
sovn gramh rale was slighily exhanced. The dechiae in shoct growth ryks could be
pecvemad by ameodizg 1 low futfical supply 10 contain 10* M benzyladerne
{CYT. Durirg Lhase shart-tenn chanpes in growth re, sineral niudricen] conienis
in 2 shoots did sot cranpe sigraficanily (Kulper ! af., 1949), confirming dat
the shertaerm proweh responses were hoomamally repelaied (Radper of ol 1591,
Feiene and Back, 1991 and Felens eraf., 1993) At low zitregen supply, in Daves
the phatasymibates wers preferentially allocatal 10 the roxs whertas al kigh
ritmgea S:pply, cor direct acply of BA 10 Lo roots, phossynifalzs were
peeferentially allocaiad 35 the shoot apex, As s lmeresting side-cffect, lomp-erm
sipply of differenl sutienl dndds with o without BA 201 caly affecied groweh
ek bt 6320 @ ATPasz activity of rool plasma membree veide iselasd from
thaxs plants (Kuipes erad, 1991%

An exargle of the effect of nitrogen being now citahlisded thae plants
well applicd with mizogen, the ABA corteel of young leaves is somewhat higher
ks ket of fully exparded or ¢ld Jeaves, reflecting plisem transpec of ADA
frem $6 older (soun) te e young (siek) Jaaves) Zesvear and Loyer, 1964)
Under condiens of raogen delicency, the ABA caniers increases npidly in &
Ut of (e Do, 1n potato plants this respaass <an be observed within 3 deys,
A:;gsls much mare diund in moots and xylem cxudate Ua in shoots (Krauss,
(32178

O- Elfect ¢a leal Rnatomy:~

The effeces of N K, Pand PPy in the Iwo sssigead ccozenvuiors of
cach as well as some of Ltheir combinatiors on the sulomicd Mo of caen
leaf s indicead in mdles, (1 &4) end Figeres (1&2 2-h)

8 Asaromy of midyein:-

Tatle, (3) 20d Figurs. (1 3-h) clearly s2ow Qar ol indeperdencddy applied
veatrens (N a0 & 250 zpm, X or P31 25 & 50 ppro and FPy,y, 20 S & 10 pem)
w well & e comhinonon between 8 ppm PPy and 30 ppes N, sgmilizanty
moreased the hicknsss of mideln to reach its highest valus wath N 31 150 ppen
compwral with the cthar wo camhinazan caatmerls {5 ppm PPyn + 25 ppm K or
Pland cozired,

As far, the lengd  of maen vassular bundle, both N ead K with the 1wo
applicd  ccocentdors foc cxch sigrificartly wemascd (ha lengh, Y, iw
imigrefican) indreue occwred Witk the rest of trevments The caly cxesption
was ils msipnificant redustion existed with PPy 22 5 ppra + N a1 50 ppm.

Regardizg, the wudth of mainvascular bundke, i1 was belaved as the
iame as e thickasss of the sudvein Since, us sipnificet incsase was cltiizal
with 3l isdeperdent appliad weaunsus, meanwhile v ireigrificel incTaas
ensied = cuse of other bsemens
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Fig (Ll Transore sctisns thriagh the midvein of e 4% agical kaf of
cultan 43 affected by N B X and PPy, INSE)

(a) Untzextnl plant

(b) Nas0ppm

(¢) KaZSppm

(dp P S0

(t) PPy atllgpm.

A PRt S ppem 4 N a9 ppos

gl PPoatSppm + K at2Sppm.

th) PPy at Sppm + P at 25 gpm.
Al xy= aless tiome, pho= phisemt tavee anid mov. Bos mais sastelir
besdle.




2074 Annals Of Agric. Sc., Moshtohor, Vol. 39(4) 2001

Table (3% Mean counts and meassrements of certsis histelogical feateres {in
wicron) in traasverse section through (he midvein of the 4*
apéesd beaf of cotten (¢ iy Barbadese v, Gixa RS) plasts.

Charstten

Lesgih of | With of | Thickness | Thkkaews | Moo of
Thkknes | mak mals af of rybem
of midvein | vwoder | vascnder | phleow mylem visied

Tevatrariis  ppw Randle Sandle s hasae rawa
Cowirel 00 | 228341 | 43877 | 11693 | 14837 | 28640 | 3613
Nitregmn = 244203 | 51053 | 153053 | 19671 | S1I3W 4500
10 276377 | 51528 | 14543 19119 | M208 4033
Tousiom 35 | 275593 | S00.85 | 127540 | 18200 | 31853 | 4300
L 238095 | 49630 | 124190 | 19033 | W603 3867
Fhasphorns 24 239587 | 453,99 | 1236.73 | 1474 | 10650 3067
@ | 295067 | 572,96 | 166654 | 19783 | 37513 | 4800
Paciebetraasl 5 | 235286 | 453,90 | 121490 | 15543 | 29846 | 4633

0 ASE)0 | 46025 | 169540 | 17243 | 28786 | 4867
Pho SN 384.63 | 41565 | 120697 | 13163 | 23678 | 4631
us S+K28 31182 ] 47426 | 116300 | 16623 | JORO3 | 4167
FPus Se¥2s 2297.77 ) 46E80 [ 117343 | 16050 | 30730 | 3300

LiD  oos 103,986 | 44,526 | 61511 | 21492 | 28527 | | %202

With respoct %0 the thickness of phiosss tissne as shown i Tidle, (3)
cxh of N and K with @e two applled coozentticas &5 well 58 P o 50 ppent and
PPy m 10 ppm sigaificsally iscecased (his parameler. Meanwhile, its
asipnificant erease ocourred with the rest of treatmens.

Conzeraing, the thickness of xylemn ussee its significant increase was
chuiisad with N a1 250 ppm, K ot 25 ppm and P a1 S0 ppen Yet, (e other
treatments showed insignificant increase (n this pammeier,

Wit rogard 1o the mumider of xylem vesie! rows ia the main vascolar
burdle, its ngmficant oorease vas e domisaa rewll of different treatments
oxcept that insigraficant increase osised with PPy, at $ ppen 4 Pat 29 ppm.

b Anataeny of Ixmina:

Do in Tablke, (4) ad Figuro, (2) clearly inficse thar differest applied
reammens cither sepavately or in comblrasons cused significan! iscrease in the
tuidness ef lamira This incresse was directly proportioral (o the applied
concentritions of N, P and PPy, yet O¢ revens was true in case of the twe
appled concemration of K. Alsa, it could be noticed that the weatmens of N st
24 mpwmwwnn{wﬁmm{wbywn.ISm'
N st 50 ppen when compered with ofher treatments. [n sddisien, incroass of
famirs thickness was acoorganying with incresse is (ickness of s lissue
components 1o theckness of upper and lower epidenmas, sporgy lissse and
palisade lissse. Moreover, il could be naticed Gal the increase existed in B¢
thickacss of palisade tisyoe was more obvious than tha of ether Lenirg Sisves
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Table (4); Mean ¢oeaty 10d measuremends of certain histolegical features (in
r2icron) ks traasverse sectisa (2reugh the lamina of the 4™ apical
Veal of cottsa (Gasnpiver boviadese cv. Gg’g)j}_!qu-_

%

e | 158 IR

| Peteoben 33 ) 33489 2766 | 24.00 | 27283 12643 1.0 | 13640 400

Ceelret  ©0 | 265.36) 2).9) | 2253 | 21%.10] 106.00] 10 | 132C0| 400
Neregm 30 | 135351 263536 | 24031 ) 274.85) 12056 10 | 14250] 400
B2 ) 34520 2896 | 25.4) | 2908)] 128.26) 10 | 1524G) 400

30129299 2600 [ 2430 | 24389) 122.00| 10 | 12106 400
Pompharmdd | 31232 2506 | 2428 [ 26453 12740 1.0 | 197.03] 400
81023581 2523 | 2466 | 27a08) 129.76] 10 | 14423] 400
Pucdabetraast = | 25633 2756 | 2563 | 243,16 18081 | 1.0 | 12203] 400
V) 30483 2503 | 24.80 | 25450 | 13R 10| 10 | 11640] 400

Tha $NSO | 2R 59| 2753 | 24.04 | 27043 ] 13920 L0 | 13823] 400
PP 3+K22 1 3I0TS| 1003 | 2561 | 20885 | 12633 1.0 | 14006] 466
Pl S0P23 | 30019 2560 1 2385 | 25000 11920 80 | LIL.%0) 493

LSS0 a08 |26 4371 LILDSY 1.3184 | 2).9)B| 97158 000 | 34475 000

To oer knowledpe, is St oaly Girasmaa of o, {1980) invessipaad 2o
momquel ctloride el en oction leaf axu ey . Whan leaves from Hizld grown
cotica ov. Tament SP-17 were trexied with 75z 3 meplquae chlocide /o,
epidemal Rickness and the mesoptyll celd surface yrew lesf surface area nalin
wele waxied by this roement, bt palisade colls became inser aed Jeager
with lewer mesophyil air spaces. These s spaces t2nded 0o 86 Larper (hess in the
wireed soalrel,

Il Chemical analysix

al NPK:

1} Nitrogen;

Dala in Table (5) clanly mdicae dat &ffcrerd appled weacnents

sgreasd N coalenl @ Jeaves of cotton plams 2t 103 days of plark spe, Also, &
- could be nelicad tha @z two N applisd coneeirasens gave the oghest Nisogen
comert in lenves 31 i sage of gromth. Meanwhide, PPy, ranked the sccand in
Qis respoct Sollowed by the combirtien weaiments Yel, P sad K zandeed De l251
Tegardisg Dieir effect upan N coniert

1) phosphorus

Dica i Tale (5) cewly ndizas thar the tuo apphicd concerzaticas of
N 23d K 35 well a5 ppyyy 2t 5 ppn + N 50 ppn docreasad 1he P comezl in
calios leaves a1 105 &ors afer sawing. The higkest raduction in this conem
cored with € Ireaimexl of N a1 50 ppm followed by N a¢ 50 pren. O the
coalrey Lhe two apphicd coriertmylines o P and ppyw a4 250 Fiyyn . Sypea + P
A 235 ppm increased the ¥ comiert in collon lewes. Mearmwdile, the realments of
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Fien c2s: Transserse wcrins theragd ihe Gming of e 4" ayical lzefof
Collon as arfeciod by NP R and 11t (X Db

21 Lntieated glacs

(bl Nt 280 gpm

ey B3 ppn,

(2 Parfog oo

(el PPy =10 jam,

P al Sppes = N s S0 ppe,

120 PPyl Sppmo s X at2Sppm,

1 PPyt S ppen = P oal 25 o
A weep spgor opdermiy, Lepo= luner epilermis, pues galisade e
and sp. 7 spoey tiswie
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Pram 41 5ppm and ppa ik S ppet + Kt 25 ppet had no <fBezt tpon 1K costest in
lcaves a1 105 days aNe: sawing.

Patassium ) .
e Tu showa (0 Toble (3)tho K sozteal in colloa J2aves o8 105 Zaysafier

saning was increaed with all sgeaying Incilinns, Tre highes! imareass was
chuited wea Pl 59 pem followod by N o 53 ppm. Mcarwdile, he Jowest
inee1se wig oulzincd with P22 25 ppen, Tnihis respeet, Qaserliurs of o, (1993)
repamad thar N realmel 24 Lo aacreass K coaceziration 2 codtan icaves,

h) crude pretein ¢ _

Dua of cakdved peolen ccalent ndicaks that Gzrert applicl
weymers inssised cude pralcin tomend in couan levees al 105 days el glom
az2 when compared with thes: of the control Ao, it could be naliced that the
i N appled concerimlitas gave maxinum inaiss o ihis comen,
Mearahile, FPy 2l 5 ppm + N ot 50 prpen showad lis bowest coalenl satpraral
wid other treatments

Tahle {5); EfTeet of same macre-sutrients (NPK) 1ad pachibulrazol {(FFy)
on sme minerals (NPK), cowde prolcn, aod eardahydrace
ceatenly is leaves of cativa (Gorppive barkaderre cv. Giza 35)

plants at 105 dape alter saning.*
Charxcicm Tetal
N P X :«::: Carhohy-
draces
Treatmenls ppm %%
Cealral a0 1.0 Q.28 22} 2.6) o2
Nilrogen 59 1. 026 100 2158 210
220 | 1w 025 110 24.50 19.63
Podassam 28 .1 1S 027 270 2R 3080
5 19 | 026 152 2148 3138
Fheaphsrus 25 1.43 010 265 2135 N
< 159 032 $135 1208 3593
Pathhutraes| § LW 028 2.93 313 1731
i | 1% 030 304 1 1509
FPan SIN®D 136 026 29 210 1348
PPyy S+K25 | 1™ 024 30 2).24 1344
PPy S*P2L | J6 0.3 2.0% 2168 1768 |

Dt represens bz #ican valuss of 1596 an) 1997 sease0s .
<) Teaal earbobydrates:-
The ot cbobydralzs catienl in oslton lrves a1 L0Y s of plard age
WS incasad with the two sgplicd coaceatmtions of cach ol K, Pard PPy a8
well as Lhe thees combiastion rcatments, Here, 1he weatenls of PPy it S gpm +
k 325 ppn gave D¢ hizhes content O Lhe clier hand, s2uction in this clers
Was olsined with the ewo N applaad conoenimtions
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la Wis ropect, A ElDayers and E)-Dech (20020 rgpoaysd 221 PP
increased N, P, X and vl carbodydinzs corecst in coson lenes

Of the mizeml ausierts, mitrogea has the mea peomanent inflaence on
both zoon growid and Ihe producticn asd expart of oytehasin w the Sools.
Beqaune CYT 12 oxgored mainly ia &e sykm collocting xylem evpdieisa
urgk mhod of abuinirg infeerrasticn an Lhe zirogen elfcet Whea the nitogsn
wipply i ;mmums, CNT cxport mereases with plast age. whereas when Lhe
wpply mt:mqlql. the mots respoad rapidly by 2 st decresse n CYT
oo Afler e nitropes suppls is esuored, CYT expantis npdly ealaaced
{Forsyt> 20d Van Stden, 1531) :

The nmthesis d oxport of CYT arzale allectad by prosphoms and
potassium supply. although dus offect 15 somenhs lows prorinest 0an in the
qse el nirogen

In cep speciss ouch a5 weedlo &8d bulcy, shor-om SpEt ©
withdrawal of mitregen sopply is an imesadiaie redscuon of lf doegason e
New phocossnihesis. howover. iy net affeeied 20 Qg an acourmubatiza of suzars
acoers in Do plants (Chopin o o, 1938} Ths short-fom reyperse e fzaf
dorgatios ree was assooaied with 3 B inceease in ABA @dae inite
shoots, Only gradwally @d rases of pholosyredesis as 2 response of (e woiaca
clopag o (e cloviad ABA comests, and alss pecledily 10 the decliring CYT
corzeats {Chapa ot ol | 1583)

la wll fescue {Fermuca arandinacea) low nitogen supply dacreases the
zunber of cpidernal cells as well a8 Wheir eloopasan e, Ind Be &unbza of
epidermal czll elengciza s abost 20 h shorer 25 campared with placs wad Hgh
silmgen szpply (McAdamt er al, 1989).

Firally, regardnp &Tererc aliepoons it Jaaf tissucs crealed with
&ifferem applicd treyimess x cosld be coacludod Uit
3} Firsth, an narase io ihe thickress o palisad lise might comelyie with
uncremecet of chiocophists in this tissae, That could be sevessad wpan the
dfideacy aof phutasynthesis proces Henes, mece nomblk andised
being exisied for mere ploiosyTibale formaticn
%)  Seccodly, an increase in Qicknoss of Grder xylem o pldosm dsue casures
improvement of wEngocalion ie and euiside leaves for insegance soluizs
wd orgmic synthaks  respectively. This corciusicn dso crowes he
csenuality of iscreasing (he cross setional Y6 of phisem (Canzy, 157);
Frvars and Rawsen, 1970 and M efal. 1592). Since, il convddasad e
suin factoe fof derzrmining boch growth and Lhe fisd yield of any growing

Floa

Taerefore, vigeesus growth that cbuined with the asszned Exalmels
dee 1 alieratioes In hoermare peofie, loal charmciers as well &5 (0 baaf arevony
would b poversed spas reprductive prewih of celion plirty. Heace, pracuzally,
e applind weamenls epecially N 2l 250 ppa, K125 ppen, P31 50 ppen, EPy
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a 10 ppes ard the canbimalizn betwesn S ppa PPuand 25 ppm K o Pheing of
OO BOTIG I
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