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ABSTRACT

ARee 60 days from wransplanting in 2002 season, design samples and
specimens weee taken from tomato (cv. Super Strain B) and sweel pepper (ov.
Baladi) plams to investigale the endagenous phytohormones Jevel in their shoots
and the anatomical features of their leaves as affected by their growth above
differens applied mulch surface colors (ic. red, red over black, blue, Back
mulches) as well as bare soil (unmulched) a5 conlrol. A reduction in tolal level of
endogenous growth promogers (gibberelling + auxins + cytokinins) in tomato and
sweel pepper shools was occurred with most applied mulch surface coloss. This
reduction, in case of lomale, was mainly duc 1o reduction in levels of both
endogenous gibberelling and auxins, but in sweet pepper, it was only duc to a
reduction in endogenous auxin level, Meanwhile, endogencus cytokinins Ievel
was increased in omalo and sweet pepper shoots with all used colors of plastic
mulch. The red over black mulch weatment was more cffeclive in this concerm.

Besides, the reduction in tetal level of grawth promofcrs was
accompanied with more cbvious reduction in the endogenous level of the growth
inhibitor abscisic acid that, in tum, Jed to an increase of growth promoters:
growth inhibitor ratio. Hence, the obtained vigorows growth of both fomato and
sweel pepper planis was mainly attributed 1o this cbvious decrease in the
endogenous bevel of the growth inhibitor. In addition, auxin: eytokinins rato was
docreased with all applied mulch colors in both tomalo and pepper shoots.,

On the caher hand, increaces weee existed in many anatomical features of
omato and swest pepper leaves as thickness of lamina, mesophyll ussue, xylem
and phleem tissues, dimensions of vascular bundle, and number of xylem vessels
/ bundle with all applied mulch colors. Also, red mulch applicd alone or over
black was mose pronounced in this respect.

Funthermare, the most important elects of mulch color Lrestments were
those upon siem anatomy above and below the first fruiling node of saect pepper.
Since, chvious increase in stem diameler and thickness of both conductive ssues
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(phlocm and xylem) was oblained with all applied mulch colors, especially with
the red mulch applicd alone or over black mulch. Besides, the alterations in
cndogenous phytohormones level and ratios which could be in favor of increasing
number of formwed branches and floral primordia as well 3s increasing of sink
organs (fruils) ability to accumulale and storage more assimilales.

INTRODUCTION

Planis use light as a source of informalion about their eavironments xs
well as a source of encrgy for photosynthesis. Flanis sensc both the quantity
(fluence) and quality (wavelength) of light and respond in Many Ways, ranging
feom germination and de-ctiotation of seedlings (o Mlowering, But, for most of the
physiolegical responses and various other aspects of plant photemorphogerssis,
phytechrome has been implicated [ transmil the Message of light and reoains the
mast investigated photoreceptor system {Terzaghi and Cashmore, 1995; Groverer
al.. 1999 and Kevei and Nagy, 2003).

The photen ratio of FR relative 10 R scts the photoequilibrum deiween
the R-absorbing and FR absorbing forms of phylochrome (Rajapakse e al., 1992
and Kubota er of., 2000), which function as a regulater of pholosynthsic
allocation and adaptive plant dsvelepment including alteration cach of hormonal
profilc and anatomical prnd (Brilz and Sager, 1950 Smith, 1992; Aphalo and
Ballare, 1995 and Ballare et al., 1993). In the ficld, the amount of FR (and the
FR/R ratio) received by a growing plant is influenced by FR reflected either from
neasly green plants (Kasperbauer, 1992; Masler ef al., 1994, Thomas and Vinke-
Pruc, 1997 and Oyaert ef al., 1999) or from the soil (or mulch) surface (Taber ¢/
al, 1799, Waterer, 2000 and Greer and Dole, 2003).

Experimentally, Shinomura el al. (2000) and Runkle and Heins (2001)
stated that, adding far red light (FR, 700 10 800 nm) to red light (R, 600 10 700
nm} la extend the day or intecrupt the night for many plants promoles extension
growth and flowering. Also, blue light (B, 400 to 500 nm) independenlly inhibits
extension gronth (Runkle and Heins, 2001},

Furthermore, the relationship between endogencus hormanes and light in
the regulation of plant growh is compiex. For example, ¢yrokinins have many
effects upon different precesses Iavolved In pholomorpbogensis. Here,
Mammenon ef of, (1998) stated that plants grown at the highest irradiance had in
their stems, beaves, petioles and roocs significandy highee levels of cytokinias
than plants grown at the lowest irradiance.

In general, since there is 0o report in Egypt on the efect of yarious color
mulch covers that creare a specafic microcavironment for 1omasto and swest
pepper plants. So, changes in the microcavironment in case of different colors,
compased to bare soil (unmulched), includs changes in the quantity and quality of
light reflected from the mulch susface back to tomalo and swect pepper lcaves
(canopies), are of inlerest 1o be considered.
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Thereby, present rescarch of this study aimed 1o quantify and evaluate
the elfect of the created specific mictoenvironment by using color mulches on the
endogenous levels of auxins, gibberellins, cytokinins and abscisic acid as well as
iheir effect upon the internal structuse of (oma10 and sweet pepper leaves,

In addiuen, pioncer findings wese cbtained regarding cach of plenty of
formed branches and fruits on the same node; histologically was declared

MATERIALS AND METHODS

During 200] and 2002 scasons, twa field experiments were carried cul al
the experimental Farm Station, Faculty of Agriculture at Mashtobor, Benha
University, Egypt. Seeds of tomalo (Lycopersicon esculentum, Mill., cv. Super
Strain B) and sweet pepper (Copsicum amnuvm, L., cv, Baladi) weee secured from
Vegetable Rescarch Department, Agricultural Research Center, Ministry of
Agriculture, Giza. The mulch treatments (black, red . red over black and blue
polyethylene mulch colors) and bare soil (3s control) were asranged in a
randomized complcte = block design with three blocks (replicates), The trickle
imigalion sysiem was used before covering the soil surface with the applicd
mulches, (El- Desouky ef af, 20052), Five-wock-0ld seedlings of both 1omato and
sweet pepper were Lransplanted (o the experimental plols a1 20* and 15 of
February for 2001 and 2002 scasons, respectively.,

According 10 the wide differenses in the morphalagical charadters duc to
reatments in the first scason studied before (El-Desouky el of., 2005 a);
cndagenous phytohormones kevels in the sheots and anatomical features in the
lcaves of both lomato and sweel pepper were $ludied only during the second
season.

1- Endogenous phytohormones:

Endogenous phytabarmones were deteemined quantilalively in fomalo
and swoel popper shoots at 60 days afer transplanting duning 2002 scason. The
mcthed of Koshioka er al. (1983) was used for the HPLC "High-performance
liquid chromatography™ determination of auxin (TAA), gibberellic acid (GA3) and
abscisic acid (ABA). Cytokinins were determined by the UPLC acconding to
Nicander et ol. (1993).

Extraction procedure:

For hormanal exiraction, 10 g of the shoot fresh weight weee cut 1o small
picces and macerated, extracted twice with 96%% methaned then twice with 40%%
methanol, cach for 24 hours (Shindy and Smith, 1975). The methandlic extract
was filtered and cvaparated in & rotary cyaporator at 40°C 10 an agueous solution,
The solution was adjusicd 1o pH 8.6 and extracted 4 times with 100 ml cthyl
acctale. The alkaline cthyl acetate solution were mixed together and purified with
anhydrous sedium sulphate {ons tca spoon / 100 mi), The ethyl acstale fraction
was filtered and evaporated to drymess, the residue dissolved in 4 m) absolute
methanol. This extraction was used for the delermination of ¢ytokinin, according
1o Nicander ef af. (1993).
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The aqueous solution was acidified (o pH 2628 and' exiracted as
described above, 1his exiraction was used for the determinalion of gibberellic acid
(GA,), indole-3-acetic acid (TAA) and abseisic acid (ABA) by HPLC according 1o
the meahod deseribed by (Kashioka et af, 1983}

The idenuficaion of phytohonuones was accomplls!wd by comparing
the peaks retention times with Uhe retention Limes of authentic substances. The
quantity of individual plant hormoncs was determined by comparing the peak
area produced by a known weight of the plant material with the standard cunves
of the authentic substances which expressed 1he celation between the different
concentrations and their peak areas.

Al results for erdogenous phytobarmonds weee calculaled as pg/g fresh
weaghi.

II- Anatomical studies;
Regarding the internal structure of mulched and unmulched tomato and

Swest pepper plants, a comparative siudics on Icaves of trealed plants compared
with these of the control were microscopically examined,

Foe tomato, specimens of Javes (lam®) were taken from plants aged 60 days
afer transplassing froen e 1erminal leaflan of e 3™ 1eaf below the apical bud
Similarty, spacimens of swoot pepper leaves (1 em’) were taken from plants aged 60
days afler ransplasting from the eniddle of certain leaf Lays diroctly below the fisst
formad fruit In addition, spacimens were taken from the main wems directly % cm
below the first ndde that asaignad with the lormation of the first fnst as well as from
beanches formed above the mentioned noade at % ¢m abave Lhis nade,

These vegeuative specimens were then killed and fixed for 21 least 48
hours in FAA (10 ml formalin: Smi glacial acetic acid; 85 ml cthyl aleohol 70%4),
washed in 50% cthyl aleohol, dehydrated in a series of ethyl alcohols 70, 90, 98
and 100% Infilrated in xylene, embedded in pasaffin wax with 8 melling point
G0-63"C Sass, (1930), sectioned at 20 p using 3 rolary microtome, double stained
with fast green and afranin (Johanson, 1940), cleared in xylene and mounted in
Canada blsam. The prepared soctions were microscopically examioed, Counts and

measurements () weee Laken using a micromeler eye piece, Averages of readin
from 4 slids / wreaiment were caloulated. e =

RESULTS AND DISCUSSION

I- Endogenous phytohormones:
Effect of muled colors on phytohormones profile In tomats and sweet
pepper. shoots at 60 days afier transplaoting:

Data in Table (1) clearly indicate that differeet used mulch colors
decreased the Jevel of endogenous gibberelling (GAs) in fomato shoots at 60 days
afler wransplanting, Exception was only that obvious increase (644,08 pg/g 1. w.)
recorded with red + black treatment. Similasly, a reduction in gibberellins level

ranged -35.35, «16.20 and 47.02% of the control e
mulch trealments, respectively, value for black, red and b
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It is obvious that black, red and red + black mulches increased
cndogenaus gibberellins Jevel in sweet peppee shools by 413.78, 27991 apq
476,12% more than the coatrol, respectively.

The level of auxins (JAA), in tomato shoots behaved as the same ag
gibberelling, since only the treatment of red + black increased its level, yet is
docrease exisicd with the rest of treatmenis, Also, it could be notioed that (he
highest reduction in auxin lesel that reached Lo 70.34% Icss than the contro)
existed with the black color. However, a reduction in the endogenous auxins in
swcet pepper was resulted in case of various cotors of used mulches. The highesy
reduction (90.22% less than the control) reached by the ced mulch.

Data in Tadle (1) also cleasly show that red, red + black and blue colors
increased cytokinins bevel in tomalo shoots and red + black one was more
pronounced in this respect. Meanwhile, black mulch decreased this level by
15.92%, less than the control valuc.

In sweet pepper, oytokining was cominantly increased with various colee
mulches and reached 10 its maximam (1555,4%, moge than the controd) with ibe
red + black teeaiment. That means that cytokining lesel in shoals of sweet pepper
grown over red + black mulch increased with mare than fivicen times of 1he
control value and with red mukch by merc than fouricen Limes.

In gencral, tolal phytobormones these promote growth aspeets, ic.
growth promoters (auxins, gibberelling and cytokinins) only increased in ¢ase of
red + black treatment by 111,91 and 3.52% more Lthan the controd valucs in beth
tomato and swecl pepper, respoctively.

On the other hand, in tomato shoots, the growth inhibitor; abscisic aad
was decroased with various colors of the applied mulches, Reduction values of
abscisic acid were 78.99, 51.68, 92,46 and 92.02% lcss than the control salue
with black, red, red + black and blue mulches, respoctively, Also, despite thal
reduction 16 the total of growth peomolers, ot reduction in the growth inhibiles
abscisic acid was more obvious. So, improvement in different growth aspects of
fomato plant under color mulches could be mainly altributed to that reduction in
the level of the gromth inhibictor, abseisic acid or even to those alteration of
hormane profile under Lhe color muleh reatmeny,

1n swest pepper, the level of abscisie acid was decreased wilh vaneas
colors of used mulches, The highest reduction 97,55% less than the controd value
existed with red + black treatment. Here, reduction of abscisic acid could also
related wath the positive chanactenstics of yiclded fruits.

As shown in Table (2) cylokining fractions (i.e. zeatin, kinetin and
benxyl adenine) were vanously affected with different eslors of used mulches. In
fomato, zcatin only was increased with red and red + black mulch colors), while
kinctin was increased with black, red and red + black mulkches, yet, benzyl
adenine was increased with cach of red, ted + black and blue mulches.
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In sweet pepper, an increase of different estimated cytokinin ffactions
i. e zeatin, kinetin and benzyl adenine was dominantly C{"’-‘“! with various colors
of used mulches. Red + black muleh was more cloctive in this respect.

These results being of interest because the activity of these frxtions
mmb'»mwm&?ﬂn&mgnwmmawgﬂaﬂww reproductave growth
of tomue and pepper plants. Alo, a corxin lovel of any of these frcuens
accompansed with any of hese altweraons exasied in cither other promoters (TAA &
GAs) or even the coaumon inhibitor (abseisic acid) could be reversed upon growth o
repeodiactive Lraits inlo stimulation or inhibition of some o all of them.

Data in Table (3) indicated that the propostions of tolal promoters (o the
inhsbitor abscisic acid was increased with vanious used color mulchics, meanwlule
1he proportion of auxin 16 Gtekinins was dominantly decreased, yel auxin +
cytokinins / gibbeeellin was only decreascd with black mulch but increased with
b rest of used colors

These data has a great influcnce wpon different vegetative and
reproductive charactensiics of tomalo and sweet pepper plants. For example,
ikfeasing cytekining level on the accourt of auxin might be in favor of
inkeeasing the number of formed branches and increasing transverse growth on
the account of longitudinal one as well as increasing of sink organs (frusis) abiliey
t0 accumulale and storage more assimilalcs.

Light and phytobormones conlrol many aspects of plant development
Depending ca he spocics considered and the experimental conditzons, all kinds of
inlcractions (additive, syncrgistic and antageaustic) have been cbeenved. For example,
Ihe expression of many plastidic gencs is induded by both light and ¢ytokinins
{Bracale ef af, 1988 and Cohen er ol , 1938), cell clongatian is induced by auxins and
pibberelling, meanwhale ABA and Light have anlageaistic cffects on chlocophyll 2, b
binding protcin gene transeription (Weaitharwax el al., 1996), Moreover, Bellamine ef
al. (1993) rcpectod that indreae in auxin (JAA) sensitivity during pholoperiedsic
induction of Dowening could be relaied 10 e JAA reguirement in foral induction.
m,wxpuapdwgnhq(lwnmsmdd(I”S}mggcaeddmmis
imohed in the light regulation of plact development. In additica, light may regulate
both the coanent and for the sersitnsty 1o active gibberclling GAs (Hodden and
Kamiya, lW?m;Kmﬁynznd(h:ﬁa-Mmina. 1559) to control of stem clonganon.
However, consssutuies @ photomorphogenic process dilferent 1o that indwced by
phytochromemadisied RFR of end of day FR treatments also the photoroceploes
imoived and very Likely the enolecular mechanisms of control of stem elongation
(Gawronska ef of , 1995 and Weller ef of, 1595). Furthermore, Martinez-Garcia e al.
(2000) concluded that the modulation of epacoty! cloagation in Light-grown cowpea
unmusbynynqmmy(km)kmmyucmx«mm%orcm
conlent.

Hammerton ¢f of. (1998) shewed that the levels of cytokinin nucleotides
in young bean plants are about three-fold greater in plants grown a1 a high
irradiance than in those grown at a low irradiance. This increase in ytokinin
levels is associaled with the increase, in general, in plant biomass, presumably its
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pholoesynthelic potential and may be interpreted with regard (o such factors as
assimilate paritioning, as well as ¢ytokinin transport and tumover.

- Anatomical study:

IL1. Effect of mulch colors an tomato and sweet pepper leaves anatomy:
IL1.1.Leaf blade anatomys; .
As for Blade thickness in tomato beaf, it was increased with vanious
mulch colors used (Table, 4 and Fig.. 1). [ncteases reached its maximum, i.c.
337.50 micron with red + black Lreatment, That represent 164.47% of the control
\eeatment. In other meaning, red + black treatment gave 64.47% increase of blade
thickness more than conlrol ane, Also, values of increase more than control one
were 46.93, 38.60 and 36.40% wilh red, black and blue mulehes, respectively. [n
sweet pepper, blade thickness was only decreased with the black mulch, whereas,
other ¢olors ic. red and blue increased it (Table, 4 and Fig.. 1). Here, it could be
mentioned that, blue mulch gave the highest thickness of sweet pepper leaf blade
followed by red and loswest increase existed with the red + black mulch, whercas
it compeicly reversed in tomato plants. From 1be other hand, the only case of
reduction was thal of black mulch with value of 5,.87% loss than the control, yet

values of increase were 40.05, 23,72 and 7.65 more than the control with blue, red
and red + black, respectively,

With repasd 10 the thickness of cach of upper and lower cpidermis in
lemaro leaf blade, were also increased with different mulch colors. Red + black
lreatment showed highest value followed by red, blue and black mulches in
descending order, The exception was oaly that reduction in lower cpadenmis
thickness existed with black teeatment. Also, it could be noliced that increases in
uppee epidermis was higher than that of the bawer one,

On the other hand, in sweet pepper Jeaf, upper cpidenmis was docreased,
whereas lower onc was increased. That was true with all used of calor mulches,
Also, the highest increase (18%) in the lawer or decrease (21.60%) in the wpper
epidermis were eblained with the blue mulch and the red one, respectivedy,

As regards mesophyll tissue in tomaio leaf blade, its thickness was
increased wath all mulch colors used. Here, mezophyll thickness was 163,30
micron bul increased (o reach 266.20, 25420, 240.30 and 236,70 micron with red
* black, red, black and bluc mulches, respeclively, So, increases more than
control were 70.05, 51,34, 42.78 and 40.64 in the sarnc order.

It is intcresung to nole thal mesophyll tissue increase belongs to that
increase of each of palisade and spongy tissue thickness (Table, 4), Since, the two
compancals weee increasod with color mulch treatments but resched their
maximum as other wraits with red + black treatment.

For pepper leaf blade, it could be noticed that its thickness anly
gecreased with black muleh, yel it was inereased with the rest of used coloes and
reached ils maximum with the blug one (+44,96% more than the control vatue),
In addition, the increase of mesophyll tissoe belongs to increase of each of
palisade and spongy tissucs. That was true for all used colors except for Lthe blue
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i i reased $0, increase of mesophyll came
'I’hambccnncspongyuswcwasdoc ! .
m only that obvious increase (202.50%) of palisade tissue.

in lomato, of great interest to note that red + black (followed
by red alggc ﬂﬁ:&»ﬁm hsisbm thickness of palisade and spongy tissues.
Mcanwhile, when obtained data related 10 the m_&wphyll. vadues: blue mulch
being the more effective one for increasing Spongy tissue as it gave + 55.13% b‘.“
was the bess cffective one for increasing palmdq tissue as gave + 44.87%. In this
respect, red mulch gave the highest valuc of palisade tissue and the lowest value
of spangy one when data relaled to the mesophyll values. Thereby, red color gave
obvious increase of chloroplasts riched-palisade Ussue.

While, in sweel pepper, results could be interpreted on the basis that
pepper plants were cultivated carlice in which day lcngth sull shones than the
normal ones, So, grown pepper plants exhibited to some extend some analoimical
modification to be received more light including reduction in the thickness of
upper cpidermis (meanwhile lower was increased) and increase of palisade lissue
{meanwhile, spongy was decreased). These anatomical alieralions eaabled leaves
to reccive rapidly and with efficiency more light.

In gencral, dificrent existed variations in blade aaomy (especially, otvious
increase of mesephyll thickness) could be a result of increasing the endogencus
yickining Ioel under mrich treatment Since, Gtokining knouwn (0 indrease
extension growth of different plant organs {(Cohen ef af,, 1988 and Jang e of, 1997).

IL 1.2. Medvein anatomy:

As for the midnb of tomaio and pepper leaves, Table (5) and Fig, (2&3)
showed 1hat its thickness was increaced with various applicd colors, but in fomato
reached its maximum with the red mulch alone or ¢cven when used above the
black onc followed by black and the blue oncs, So, red mulch alonc gave
150.96% when related to the conteol, with S1.96% of increase, Meanwhile, for
pepper, its thickness was Increased with varicus muleh colors, Increascs value
were +3.47, +17.41, +27.67 and 432,59% with black, red, red + black and blue
mulches, respectively. So, the blue muleh gave the highest valoe of mudrib

With R'gudloﬂtcwu\ﬂu bundle, in case of tomato, it was noticed that
its length and width were increased with all colors of applied mulches. But length
showed its maximum with red + black mulch treatment and the same for width
with red one. So, red + black gave 47.35% and the red gave 52.8 1 more than
control for bengih and width respectively, Here, also it was noticed that Jowest
increase in length (+9,52%) existed with black mulch but for width (+4.38%)

with the blue one. Except the reduction exi : 5 c f
23.73%) with he black N existed in phloem tissue thickness €
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sweet pepper
BLACK
RED
RED
+
BLACK
BLUE
CONTROL
P
Fig (1} Effcct of muleh eolars ea cerfain anatemical features of lomats aad mweel
prpger leal hlade al €0 Japs afice trazaplanting during 2032 sweaioa (X
{0}
Whkere: Lt ® Upper epidermis, pt = Palivade tiaue, st = Spangy tluue and
e = Spongy tlawee.




Annals Of Agric. Sc., Moshtohor, Vol 43(4), 2005

1510

-3 BN et A —
00911 | OL'9L | TTTLY | O'RY | SOOLT | OL9RT | 66'%8 | 0868 | OsOF | 033F I 'ICE | SPECE | OCSLE | 650N | 05150 e
OUTLL [ OU'ST | va'0MT | OO0 | G3°05F | OB'CSZ | $9°CXL | 00920 | CFCL | 0605 | P63l | CrITIC | 10I0E | O5T6C | 49'CTL | 0C0651 | P+ P2
00°821 | OCFT | IBEL | 00°t9 | CUTRE | 062 | C6'CCL | 00Tl | oror | oa'r9 | psctl | co'sré | I8TwL | OCHSC | IF'CEE | OFTHT P
O00'RE | OR6L | 1VLDE | CO'RS | HUCL | CL'CLE | 62°MUC | TS0 | OOYS | OL19 | O3S0 | €@8'99L | LORIF | O38IC | L LOT (3] ¥eg
008 | O5'TT | 0000K | €A'F% | 00001 | OT°E9E | 0000L | CA°0A1 | 0Ltk | OLFS | 0201 | OC(9Y | DYDY | ©L'6ST | 000AT | 0SITE tasjoo)
Jaddad jaams
SPsoT | OLU6Z | 1S°HE1 | DVES | 91°S0L | ORCST | rOOIN | OFCEL | 06ZC | O4'rS | £L'w01 | OI'C0% | LLUTET | €9°0ST | LEWOR | O5°2OLI La 14
SE6IT | OCEC | $1BCI | DOTL | ©OOSE | DOTESE | €S°HF1 | OCOSL | 01708 | OLOL | ST'9L1 | ORYBL | STLY1 | ¢C°10% | #¥'SrE | 006CS] | 7 » IS
SYSCL | ORUC | 690 | 0067 | FATL | 09°03€C | €9°4S1 | OVLSE | OCAL | OF°6B | 137T51 | OTOEE | L5481 | 00¥OF | 96151 | OCRE9I Py
SYEOL | 09°0f | 6%LO0 | 0095 | TORIN | 0906 | LT'SL | OXI% | 09°0€ | 005 | U°SC1 | 05900 | 157600 | 09°7LC | 392l | ¥6ISD nag
00’008 | 06'CT | 0D0OL | 0O'LS | ON001 | 00'FEZ | €0°001 | OUSRL | 09Wr | OFLS | €O'CO1 | OUPLS | 000N | OZ0MC | 00'6a1 | 2 ISOL | DD
01emoy,
P 2 = S F4 - F3 = 2 QST Y
e2lef|e2| £ a2| 2 |sk| o2\ B0 (5 |a2| < |5 2| ¢
LR HEAR IR AR IR NS 1505|833 |85 §
af|ag|es| |38 |z .w 53 mm 23| 7 |23 % | €3] §
X x| X z & 4 1 3 0
1PPong ¢ St WINK 3|punq MUYl 3RS} WHOIqd 3IPUN] IIANTA W TSI LY

DU ZO0L ¥VUnG JONGTIITRIN I BATP D9 1€ SLAGIE ¥ (7]
s wrctido 5) 05428 133 w3 PUE (1IN Wnws i VaHaAT2A7) O1S0) J9 $320133) [YITOIRCY UNID 08 JO163 dvnpns 3fnam Joxdqialied o 19T {5) A1qrl




Studics On Photamorphogenesis In Same Economical Plants 1511
¥z (2): Teannense sectiony In lotsato Iraf; shawing the offect of muleh cofors oa ecrtain
-f-loukol fealutes of midhcln o160 days aficr trasaplanting. (X 60)
Wheee: uph = Unpermast phiocm Gisue, 1y » Xylees tissue and Iph = Lowermon
phizem tiniue,
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Fig. (3): Trasverse sections In waeed pepper leof midrela; showlng the efect
of mukh cokws on cerfaln analomiral feateres ot €0 dayy after
trasplasting. (XEOL
Where: uph = Uppermedt phleem tlane, 3y = Xykem fivtue and
Lph= Lowezmanl phloem 1h13ue,
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On the othice hand, blue muleh gave the lowest yvalss in the thickness of
ylenn tissue aid in diametee of the widest xylem vessel a5 well. Meanwhite,
vlack muleh gave the lowest increase ealy in the numbee of xylem sessels,

Yet, in pepper 1eaf, length and width of vascular bundle were increascd
also willt varicus calars bt ils maximum kengUl exisied with the red mulch, yetit
was with red + black teeatment for the widil.

On e clier ud, it was netand that the blus color enicusly docnawsed
phloons s thickness with -11.61%, meanw lile ils increase was exastod with olher
colors ta reach ils NxLximum (+33.93%5) with the rod one. Also, it was neciced that the
vice versa was true regarding ylem lissue, since blue color gave s maxiiou
increase that reachad +70.05%. But for the munber of xylem vesscls, its maxinun
existad with rod + blxck weatiment, meanwhile the highest diamster of xplens vesscls
existad with the blue nvulch treatment, At the sune i, black coles docreased the
thicknass of xylem Gssue, slighlly insreased nunber of Aylem veswls and it is only
e one 1l deereased dinmeter of e widest Ny len vessed,

The abose nieationed reslts are also of greal inspoqance bocause they
could be also inyolyed in Lhe inferpretation about sy vigesous growth and high
sielded fruils were exisled wilh color muleh Lreatnignls specially with the red
mulch applicd alore or over LIk miwlch, This sirong suggestion could be
interpreted as following: because color mulches specially the red one improved
the circular passage for water and crude nutricnls (from il 10 [eaves) across
sylem tissuc by widening it as well as ihe passage of photoassimilates (including
also various bioconstituents) froa Icaves to other plant pars through phiocal
tissucs. Thereby, lugh rates of translocation from seil 1o Jeaves and 1he same from
leaves to oiher plant pars arce being Rcilitated and achicved.

The aberve mentioned conclusion is of great interest bocause it clearly
answered it ansing question “how red mulch alone or abave black one
cxhibited obyious nnd significant increases of all csumaled vegetalive and
reproductive traits ofgrawn om0 and pepper planis as well mentioned in the
third part (El- Desouky ef al., 2005¢).

Pioneer fMindings for sweet pepper plants;

Table (6) and Fig (4) showed frstly that transverse scclions through
sweed pepper stems (12 em belaw and abave the first fruiling node) exhibiled
percenlage increase in diametee of the whole «ction with 444,98 and +29.86%
(below the node) and 464.25 & +35.33% (above the nodce) by red and red + black
treaiments, respestively, Here, of inlerest to note thal this increase was mainky
duc 1o the increases in thickness of the two conductve Lssues (i.¢, phleem and
xylem). That is being dircclly related with the geeatest mass flow of
photoassimilales ialo sink organs (i.c. fruils), secondly the alternation of
erdogencus phytohormones profile (Tables, 1 & 2). is being in favor of noL anly
mouc flewering primordial inifiation but also increasing of branching capacity (o
reach its maximum (three branches on the same node (Fig., 5) with red + black
tresment.
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CONTROL

CONTROL

BLUE
BLUE

RED 4 BLACK
RED + BLACK

Abave the first frwinag wede
Relow the first frainmg node

RED

BLACK
BLACK

Fig- (4! Effect of muleh colors an anatomical Craits of smeel pepper stem (12 cm below and adove
the first fruiting node) sl 75 days afier transplesting. (X 40)
Where: ¢p = Epidermly, c1 = Cortex, ph = phlcem tinue and 3y = Xybem tissue.
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Fig 45y Ay Hed » Llsck teeatonent; shawing Me deseloped frults In different agen
) Hed dreatmend; Indicatlng the Esematlon ef theee brasedes o the same eolle,
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Generally, ¢reation a new or specific microensironment for tomato and
pepper plants by alferation of FR: R ratio with ssing color mulches gave vigorous
vegetative gronth (preceded with more; photosynthetic pigments synthesis (El-
Desouky ef of, 20053) and reproductive growth preceded with more flowers
formation and seted fruits (El- Desouky ef al., 2005¢).
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