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ABSTRACT

Under field conditions during 2001 & 2002 scasons, with the caset of
Nowcering stage of tomalo ov, Super Strain B and sweet pepper ov. Balads grown
above dilferent applicd mulch colors. several alterations in their economic
charactenstics were eamined. Earliness of flowering. sigaificant increase of
Nowers number accompanied with sigaificant reduction In the percentage of
Mowers abscission and consequently significant increase in fruits number / plant
were obtained in bolh tomato and sweet pepper with all applied mulch colors. The
red mulch alone or over black one was more pronounded in this respect, Different
applied mulch colors odnsously indreated the pereentage of pollen grains ferulity,
whereas decreased the percenage of Lheir siceility. Hence, sagnificant increase in
carly and total frust yield as well as economical and biological yiclds were
achicved

Funthermose, fruit quality was improved with those increases in ils
contents of N, P, K, ¢rude protein, total sugars and cautohydrales, vitamin C, 164al
soluble solids and tctratable acidity as well that edlained with difeeeal mulch
colors, especaally red mulch applied atone or over black onc,

The present investigation strongly recommendad the use of rod color
insicad of bixck one for oil mulkching cultivaticn systems for increasipg the
reflected red and far-rod lipght and (heir absorpticn by growing plants, Thus, great
alientions in all physiolegical process within plants through the phytochrome
sysiem were occurred and consequently, foecing plants 10 grow with catliness of
Nowering and fruiling as well as achievement significant increase of yiekded
fruits with high quality.

INTRODUCTION

Plastic mulches are widely used 10 conscove water by Blocking
cvaporation from the soil surface, 10 control weeds with kess herbicides 2nd to
keep onl from splathing onzo the fruit in the peoduction of tomato and oher food
crops (Bhella, 1982, Lamont, 1993 and Brown ¢f of, 1556). In (his respect,
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Kasperbaver (1992) hypothesized that changing nyulch color could keep these
bencfits and reflecting 3 yickd erduncing morpbogenss light sipnal 10 the growing
plasts. S0, 3 plant’s abality (0 maximire 1ts photosynthelac paoductivmy dqcnd.ag
on its capacy [0 sense, evaluale and respond 1o bight quality, quantity and
direction {Briggs and Olncy, 2001).

The photon ralio of FR relative 1o R sets the photoequilibrum between
e R-absording and FR absorbing forms of phytochrome (Rajapakse ef &, 1999
and Kubota ef af, 2000), which functoa as a reguiaor of phatosymibade
Altocawon (Bt and Sager, 1990; Smilh, 1992, Aphalo and Ballare, 1995 and
Balkare er al, 1995),

Niu er of. (1998) found that grain dry matter of spnng wheat increased
frem 190mg plast™ a2 astheris 10 aa nverage of 2115mg plant ' 1a malchod wheat
and 1726 mg plant” in unmukbed wheat, by the fifld week aner anthenis. They
corcluded hat, compared with unmwlched planis, 1he mulchbed plants
accumulated greater (26%%) dry matier at anthesis and produced 35% miore grain
yecld, Application of plastic mulches (white clear) 1o speing wheat effectively
increased dry mmanes production and mobidizaton from vegelaline Ofgans to
grains

Csizsneky er el (1995) ccported that tomato growth and yields wene
inconsisient with mulch colors dunng he three seasons of (heir stody. Since, in
the first scason, in 2 once-over hanest, extradarges (C 270 nmn diamseter) and
marketable fruit yiclds were higher (P20.05) on bluc than on the conventiona)
whate mukh Also, i 0% sxond wcason, caly marketsdic yickds ca rod medch
were higher than on black mulch

Therchy, present study aimed (0 quantify the repeoductive growth of
tomata and sweet pepped plants. That included carly and tolal fnst viclds and
economucal and biologacal yields as well

In addition, pioncer findings were cdtained regarding these plenty of
formed frusts on the same nodes,

MATERIALS AND METHODS

Two ficld cxperiments were coaducted at the Experimental Farm Station
of the Faculty of Agriculture, Moskeobor, Benha University, Egypt duning the two
growing sueccssive seasoas of 2001 and 2002,

Two cconomical planls, ie. tomato (Lycopersicon esculentum, Mall, ov.
Super Staia B) and sweet pepper (Copticum ammvam, L, ov. Baladi), those
kngam to be Largely cultivated in Egypt in warm seasons, were taken a$ 2
bolarical material in this study, Sceds of these two plants were secured from
Vegetable Research Department, Agricultural Research Cenler, Ministry of
Agricutture, Giza, Egypt.
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These cxperiments weee performed to study the cllect of some new
promising treatments. polycthylcne mulch surface colors, on some reproduduve
growih chancteristics and fruit yicld of both tomata and swoel pepper plants
compared to bare soil (unmulched),

The trickle imigation system was usod before covering the soil surface
with cither of black, red, red over black or blue plastic mulches as w:‘ll as bare
o1l (¢ontrol). Since the laleral lines used arc line source tubing made wut}t 16 mm
diameter palycibylene hose. The applied cemiticr rates were 2.5 and 3 litter / he,
The tnckle migation lings were |2id on the surface of the expenmental rows.

Polyethylene surface color was considered the main factor in this study.
Poly ethylene mulch sheets were of 1,20 m wide and 150y, thick. The black, red
and dlue colors of mulch were used in this study.

Five-week-o1d tomato and swect pepper seedlings {i.c, a1 20* and 15°
of February for 2001 and 2002 seasons, rospectively) were transplanted 16 the
experimental plots.

The mulch teamments (black, red, red over black, blue palycthylene
mulch colors and the bare soil as control) weee arranged in a randomized
complete-block design with throe blocks (replacates). Each block had five plots
(30m length and 3m widih). Each plot had three rows (30m lengzh and 80 em.
width) as a replacaze for tomato and pepper as well. There are three raws of bare
sail {unmulched) between cach two treximents 1o provide complete separation of
diffcrent colors,

In the twa assigned seasons, all agncultural practices of growing 10malo
and sweet pepper plants including equal amoumt of fertilizers were followed as
recommended for the twa specics in case of tnckle irrigation system (Cook ef al.,
1982). Imgation was for onc hour two times weekly for different mulch colors
reatment, But it was for 2 hours Quce times weekly for the barc soil. The
ferulizer was applicd weekly through the trickle imigation sysiem for 12 weeks
starting 10 days after transplaming. That means that bare <oil was consumed
amount of water exceeded that consumed in trickle irrigation thres times more
during the tomata and pepper life cycles That was very necessary (o prevent
permancat walting and o reach the normal growth of tomaio and sweet pepper
cultivated in bare $ail (controd).

Sampling date and colbecting data:-
I Flowering characieristics:-
Ten plants per cach treatment in ¢ilher tomato or sweet pepper were

randomly taken, Labeled and the following data were rocorded:

(I) Start of Mower anthesls (days):- Expressed as oumber of days passed from
ransplanting Glf anthesss the first Mower.

(i)  Earliness of Mower anthesiy (days): Expressed 8s number of days that
passed between the first flower anthesis in any (reatment and the anthesis
of fisst flowet in control Lreatmen.
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Giil) Total aumber of flower ¢ plant: ) ‘
(i¥) Fruit setting percentage: It was calculated according 1o the following
equatica;
No. of fruits / plane
x 100

No. of flowers / plant

Fruit setting % =

() Flower abscission percentage: [1 was calculaled according lo the fallowing
equation:
No. of flowers/plant = No, of sclicd fruits
Flower abscission % = x 100
No. of flawers/plant

HI- Pollea grains fortility:

Pollen grains fenility was estimated by the inspoction and counting of
femile and stende pollen grains meenicd in dilule odine solution and
mictoscopical ly examined wsing the methed described by Shahine(1961),

II- Fruit yield and yicld components;
a) Early yicld:
Data of the first four pickings of maskelable fruits in both tomate and
sweet pepper in the two 5¢3sons were used 10 calculate the fallowing:
(i} Number of early fruits / plant

(i} Eady yicld (k) 7 plant,
{iii) Relative carly yield 7 plant, accosding 1o the following equalion:
Early yield (kg)'plant
Relative early yicld / plant = x 100
Total yield (kgVplant

b) Total yicld:

(i) Total number of frults / plant

(ii) Total yield (kg) / plant.

c) Harvest index:

To determine the towal dry matier being accumulated amang different
OrgAns; stems (including main stem) and Jeaves, dry weights in the end of growth
penod (i.c., a1 the end of experiments) were estimared, In addition, tolal fasis dry
weight / plant (i.c., the economical yield) was also estimated, The hanvest index
was expressed as the proponion of the cconomical yicld divided by the biological
onc (1.c., stems, leaves and fruils dry weights) according to Gardner ef af. (1935)
using the following equation:
Economic yi
Harvest index % = destoi oo

x 100
Buological yicld (s)Vplam

1V- Quality characteristics of tomato and sweet pepper martkefable frults:
Five marketable fruits per cach treatment in both tomato and sweel
pepper were raadomly taken 10 detemine the averages of size (cm’), fresh and

;dugu wc(il%i;(g). diameter, (em) and leagth (cm) per fruit as well as frit shape
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V- Chemical constituents fn the feuita:

Samples of both tomato and swoel pepper fruils al marketable stage were
taken in e mid season (ic., at the first packing afer the fourth oncs ol’ca..ﬂy
yicld) 1o determine 1otal carbohydrates (Dubois et al, 1956), total and reducing
sugars (Thomas and Dutober, 1924), tola) nitrogen (Homeck and Miller, 1998),
phasphorus (Sandell, 1950) potassium (Horneck and Hanson, 1998) and vitamin
C{A.0.A.C., 19%0). Crudc protein was caleulaied using the following equation:

Crude protein = Total nitrogen X 6.25 (A.0.A.C., 1990)

Also, total soluble solids (T.$.5.) was measwed in the juice of both
tomato and sweet pepper fruits by using a hand refractometes.

V1- Statistical analysis:

Data of flowering and yield charactenigtics were statistically
analyzed and the means were using the least significant differences test
(L.S.D.) at 5% and 1% levels according to Saedecor and Cochran (1980).

RESULTS AND DISCUSSION

I- Reproductive growth:
LI- Flower characteristics:
L1,1-Start of lawer anthesis:

Data in Table (1) ¢lcasly show tha 1omazo plats frown abave different
used mulch colors openad their flowers eastier than control planis, The most
cffective codor in this respect was the red one followed by red + black, black and
the blue one ranked the last. Here, days of earlinese were 31.20, 28.60, 15,00 and
12.00 days for red, red + black, black and blue one during 2001 scason,
respectively, when compared with the control. In other mzaning, plants grown
abave red, red + black and blue, their lowers were started anthesis a1 the age of
34,20, 3680, S040 and 5340 days after transplanting during 2001 season,
respectively comparing with 65.40 days for the conlrol plants. These days of
flowering eadiness .5 with red color mulch reached 1o 47.71 and 47,90% less
than control value during 2001 and 2002 scasons, respoctively.

On the other hand, ncarly the ame posilive cffoct upon flowering
carliness was also existed in sweet pepper plants,

In this respect, other studies repocted nearly similar effeets of mulch
color treaiments upon the canliness of tomato flowering (Decoteau er af, 1986
and Kasperbauer and Hunt, 1998).

These results may be considered as a picocer of the peesent study. Since,
carliness with 31 days (in case of tomato) may be followed by rapid development
and growth of sctied fruits, so casliness in repining of tomate and sweet pepper
fruils being expocted, The carliness of yiclding fruits consider of great inlerest,
because that will suit early marketing of such fruits, Mareover, also in thit view
only, lmiupmduoedundamnndsmptmminnwm. Se, the present study

provide an allemative system for preseet repined fruit duning the time of spring
and carly summer.
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Easliness of flowers anthesis under different used mukch oolors was
preceded with vigorous growth of grown plants and high peoduction of net
assimilates in leaves of such plants (EI-Desouky ef of , 20058). Also, of interest (o
rember here measurement of Light reflection a8 peovicusly mentiooed by (El-
Desouky ef al,, 2005a) cevealed 1hat the red color mwulch reflected (46,58 & 49.87
and 49.72 & 52.67% of red and far-red light at mid-day of the Apal during 2001
and 2002 season, respoctively) more red and far-red light comparing with other
used mulch colors, The role of red and far-red Light and perceatage between them
are of great interest, since e FR: R ratio plays a majer role ia promoting
flowering during carty stage of growth (KoomneT of of, 1998 and Levy and
Dean, 1998}, The mtio acts theough the phiytochrome sysiem 10 controd flowening
by Noral cvocation (Bagnall el al, 1995 and Carre, 1998), Also, in this respest,
Thomas and Vince-Proe (1997) reported that the pholopeniodic control of
flowering is brought aboot by the interaction of peocs imolved in the
dovelopmental control of floral initiation, the regulation of the circadian clock
and the signal transduction of photoreceplors.

L1.2- Number of Mowers and frult scttiog:

Data in Table (1) also indicate that in both plants, high significant
increase in flowers number was dominantly existed with different uwsed mulch
colors during the two assigned scaswons. Ia tomuxo, valoes were 69,80 & 72.00,
66,60 & 63.20, 61 40 & 63.00 and 38.30 & 60.60 in 2001 & 2002 scasons for red
+ black, red, blue and black colors, respectively. While, values were S1.40 &
54,00 in the two scasons, for the control plants. Meanwhile, wilh sweet pepper
valucs were 102,00 & 113,60, 9740 & 10480, 8240 & $§8.40 and 75.00 & 79.20
flowers / plant in 200] & 2002 scasons for red +black, red, bloe and blxck mulch
colors, respectively, Yet, values were 65.20 & 7040 in the 2001 and 2002
scasons, for control plants.

The above menbonsd high numbers of flowess existed with different
mulch colors were followed also by increasing of total fruits pumber, That means
a high pereeatages in setted frusts was produced. Data in the same Table show
thas red and red + black colors gave the highest existed values for each of 1otal
fruits number and the peroentages of fruit setling as well,

On the other hand, abortion of flowers wat decreated, Singe, percenlage
of abscission was decreaced (o reach the high Jevel of significance with all used
colors excopt the insignuficant docrease recorded with dlue coloe during 2002
wawon in qase of 1omato. Also, it was noticed (hat cach of red and ced + black
were moee pronounced in this respect.

Since, in tomato, values of abscission were 35.13 & 3167 and 3238 &
37.78% in 2001 and 2002 scasoas, respoctively with red and red + dlxck, measwhile
valoes were 61.48 & (0.74 in the same two seascas for the control plarts.

In sweet pepper ihe percentage of flowers abscission was decreased to
reach the high bevel of significance with red and red + black mulch colors duning
the two scasons, But it was significantly decreased (a1 5% kevel) with black one




1528 Annals Of Agric. Sc., Moshtohor, Vol 43(4), 2095

during 2001 scason and insignificantly decreased with black and bloe colors 4,
zg\;ssason. 'I'm: results are in agreesent with those obtained by Hunt ¢ al,
(1590) and Mozlcy and Themas (1995).

Recent molecular genelic studics of plant  photoreceplors haye
demonstrated that the action of individual phytochromes and cryplochromes can
cither suppress or promole foral initiation and that 3 photoreceptor may function
within the nucleus (o affect transcription of the Ngwcnns-umc gencs, 1L temaing
unclear how photoreceplors control pholeperiodic flowering A photoresepior
may cegulale flowering tme in response to differeot photopeniods via i
regulstion of the circadian clock. Allematively, the direct effect of 3
photareceptor on floral irdtiation may be gated by the circadian clock, resuling in
duferent responses in dalfesecs photoperiods. It is conceivable that the expeessian
level or activity of a photoceceptor signaling molecule may oscillale with disting
cychng phases in different pholoperiods, and as such may wne as (ke
hypethesized gating facter thal defermines the signal transduction of a
phoioreccplor (and thus he fowering lme) in differed photoperieds. The
identification of such factors and investigation of how the cxpression or activily
of these factors affects the function of pholoreceplors may shed light oa the
mechanism of photorecepeors in the control of flowering Ume (Lin, 2000),

1.1.3- Pollen grains fertility:

As shown in Table (2), various used mulch colors increased the Festility
of pollen grains in tomato and pepper plants grown above them. Also, it was
neticed that the ted color gave the highest fertility but the black exhibiled slight
increase duning 2001 scason and decreased it during 2002 season.

These data being moce evident when catculated oa the control basis,
since red mulch gave increases valoes of 28.92 & 20,61% in tomato and 4808 &
30.39% in sweet pepper more than the contro] values during 2001 & 2002
scasons, respectively. On the otber hand, the litlle reductions cxisted were of
12.09 and 9.05%s less than the control duning 2002 season wilh the black nyalch in
tomato and sweet pepper, respectively. The above mentioned fesults may be
direety reflected upon the high percectages of fruit setting as previously
mentioned (Table, 1). Since, red mulch also gave the lowest percentages of
aborted flowers (Table, 3} In addition, the red color gave the lowest
of pollen grains stenlity in the wa seasons, those reached to 21,86 & 22.81% in
tomato and were 13.69 & 23.09 in sweet pepper less than the control values, yet,

cxhibited the highest percentages of stetrility in
mmnﬁmu the abo\; mentioned results ase of great interest, ,S:f
B number as well as it vi 0 ¥

pre e cty and (ntal fruit yields are comp

L2~ Early fruits and early yield:

As sbown in Table (3) the first four o idered as carly
fruits yield. In this i :mammuu;pmmm ‘I,‘.:‘m“““&'“ww o
Gudy fruils to reach the high leyel
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These results are also of greal inforest, singe these number ¢.g,. in Lomato
rose from 6.00 & 7.20 fruits in 2001 and 2002 scason for control 10 19.60 &
21.60 and 22.00 & 20.80 frusts during the two assigned seasons for red and red +

dlack, respoctively.

Also, the view will be more cvident when these values relaled 10 the
control onc. Sinee, in lomato values reached 10 0f evea more than three times of
control with these two efficient treatments ic, rod and rod + bk Again, the
importance of such treatments being stroogly supplemented for this sysiem of
cultivation. That bocause not only cnables farmers 10 sol a large parnt ol_tb;u‘
tomato and sweet pepper fruits with high prices but also ihey could minimize
high costs of production under prolected conditions (i, tunnels of groen houses),

As for the weight of casly yieldod fruits, also high significant increase
was cxisted with dafferent used mulch colers. Data revealed that, ia tomato, the
ucatment of red + black gave the highest weight (2,43kg) in 2001 season but the
red mukch color gave the highest weight (2.46kg) during 2002 season, Again, the
carly yicld of red + black excecded the weight of conlrol with more than six time
and with more than four time by red colors duning 2001 and 2002 seasons,
respectively. Morcover, the lowest weight of carly yield was existed with black
and Blue coloes during the two seasoas (0.50 & 059 and 102 & 101 kg,
respectively) also exceeded the control with moce than two times, Also, sweet
pepper plant was neatly positively responded as in tormato.

L.3- Total fruits yield:

Dawx 1n Table (3) reveal that high significaat increase of the picked fruits
along harvest time dominantly existed with differeat used colors during the two
assigned seasons. The treatment of red + black and the red ane gave the highest
number of fruits/plant during both scasons, respectively. Meanwhile, black color
ranked the second bul blue one was the Last in this respect.

Morooner, the obtained high pumder of yielded fruits was also
accempanied with high significant increase in their weight (kg/plant). In 1omate,
<&, the rod mulch color gave 5.32 kgfplant during 2002 scaton but red + black
exhibited 5.34 kp/plant during 2001 scason, These dala being of great interest
when compared with fotad fruits weight of the control trestment ().46 & 1.66
kg/plant duning the two asugned scatons). Furthermore, mulch colors treatment
gave oot oaly Righest inerease of total fruits yicld but also that pant considered as
carly fruits yield. 1n addition these dala being more evident when related them to
1he conlrol ones. ‘

The relative casly yield, ic. percentages of carly fruits yield weight
when relaed (o the weight of total yielded fruits, in fomato was increased to reach
the high bevel of sigaificance with all used colors except its sigaificant increase
(at 1he 5% level of significance) with black coloe during 2001 scason. In sweet
pepper high significant increass was existed only wilh red mulch applied alone or
over black one (Fig , 1).
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These results summarize the bulk of inlerest of the peesent study, sings the
pereentages of Ml yickl weighes ¢.g. rexched to 47.24, 46.50, 46.25 and 44,74%
during 2002 ssea wilh blue, red + black, rod and black one, eespectivedy, That
mzns ncrly about hall of the yiekded (rils considered as carly ones.

developing fruit were formed on the same node {(B) in comparison
with the eontrol (A-1).

Furthcrmore, Docotcau (1989) and Kasperbawer and Hunt (1998)
concluded that mulch surface color an influcnce the plant microciimale
sufficiently to affoct the casly and rotald yiclds of freshemarkel tomatoss. Color of
mulch affecied both the plant light covitoament and soil temperalures, The
beneficial effects of mulch color as compared to another are related to ils ¢MMocts
on speciral distribulion of upwardly reflected light as well as on soil temperature.

Biclogical sed cconomical ylclds:

As indiexied in Table (4) the cconomical yield of tomato and swest pepper £
plangs, |.c. dry weight of yiclded fruits was [nceeased 0 rech the high level of
significance with different used remlch colors during 2001 and 2002 scasons.

It was noticed that each of red + black treatment during 2001 season asd
the red ene during 2002 scason gave the highest vatues of cconomical yield that
reaxched for 1omato 236,28 and 234.93 (gWplant, respectively, Yet, for swoct
pepper values were 70.65 & 73,19 and 56.21 & 67.36 (g) / plant with red + black
and red mulch colors during 2001 and 2002 seasons, respectively. Meanwhil, the
black mulch ranked the second, yel, blue mulch gave the lowest increase in this
respect, Here, of inlesest to nole that different malch colors especial 1y the red one
significanily increased that part of assimilates being allocaled (o the economical
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part of omato and sweet pepper plants, i.e. fruits. These data being more evident
also when related to the control, €.g. during 2001 season dry matier accumulation
in 1omato fruits were more than the control values by throe, six, $ix and two times
with black, red, red + black and blue mulches, respectively,

Table (4): Effect of polycthylene muleh surface color 0a bioogical and
economical yields as well as 1be harvest index of tomato
(Lycopersicon esculentum, MilL) and swect pepper (Capsicum
annuum, L.) plants during 2001 and 2002 scasony

FEtonomical yield Biological yidd*

%% rdative (o % rdative to
(plant the coatrol (RVplant the coatrol
Scasans Seawns Seasons Seasons

2001 | 2002 | 2001 | 2002 | 2001 [ 2002 | 2001 | 2002

Tomato
3516 | 7333 | (G000 100 00O) 107.73) 127 52f 100.00| 10000

106.42] 100.76] 294 30| 13741] 1RI67] 1R243] 162.71 | 142.99

214.10{ 234 98| 57209 320441 273.25] 30124) 253 64| 236.12

23628| 2685| 65343) 300.36] 33044 32904 306.73| 25791

H35G | N00 | 23219) 128.19] I5S.9E] 17IZE] 18479 1352
443 | 1312 - ] 1840
19381 | 1210 - 25.37
Sweet
1405 | 1637 100.00 3 66.33
1782 | 2021 119.30 5 5,74
$621 | 6756 L0047 . 143,90

39 433385 17135

2458 147.43/ 3]. 9529

613 - 14.89

001] 12| R4S | . . 2562 | 054 - 5
* The biological yickd was caloulated without dry weight of root system.

On the other hand, the biological yield of tomato and sweet pepper
plants, i.c. total dry matter produced (including dry matter of shools + fruits) was
also exhibited high significant increase with differcnt colors used mulches.
Exccption was only that significant increase in sweet pepper in the first season
with bluc mulch.

Thete resulls are of great interest because they mean that colored
mulches ot only increased dry maiter sccumulation in fruits but also in shoots.
That in other meaning siricily proved that the used mulkch eolors chviously
increased (he cfficiency of photosynibesis in plants grown above them. In
addition, this stimulation of dry maiter production considered as a direct result for
that vigarous growth including the photosynihetic area and the conlent of
photosynthetic pigments in leaves of 1omato and sweet pepper plants during
different stages of growth (Bl-Desouky ef ol., 2003a).
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With regard (0 the hanvest index, Lc. t:hcd:y Enaticr of economicay
divided by bim?gﬁl yield; resulls obiained in the presen sty ) s
considered as a pioneer ones in this respect. As shown in Table (4) ealy 303, o
red and red + black mulches lncrcmdﬂusmdcxtomchmhig,h‘,“
significance during 2001 and 2002 scasons. Meanwhile, black color -
insignificant increase only during 2001 season, yei, the rest of trey
insignificanUly decreased it (i.c. black mukch during 2002 season apg 1he blee
mulkth during the 10 assigned scasons).

The oblained redoction of the harvest indcxundctﬂ:cblxiu.auw
malebes being in objection with the increase of the economical and bielogics]
yields with the same trealments. This objection may be inlerpreted on the basig
that both treatments increased cach of cconomical and biological yields byj ghe
proportion of biological yicld increase was more grealer than that of cconomicy
one. That means (hat a great part of photo-assimilales being dirccted 1o Alocate in
shoots under the treatments of these two mulch colors.

Other studics, recently has boen recommended the stimulative effect of
red color mulehes upon increasing of vegelative and reproductive Sroutds of
some vegetables (Fortaum ef al., 1997, Wang ¢f al, 1992; Loy ef af., 1999 and
Runkle and Heins 2001).

LS- Fruit quality:
LS.1- Frult characteristics:

Data in Table (5) clearly indicate thar different colors applicd mukhes
inceeased each of frult sire, fresh and dry weights of tomato and peppet Mruils
These three charactenistes of fruils were Increased to reach the high level of
significance with red and red + black mulches dbut showed only significan| ce
insignificant increase with black and blue mulches.

The above mentioned dala are of great interest, not only for increasiag
size of fruits and their contenls of bioconstiluents bt also, it mwust be menlioncd
that each of red and red + black treatments refloctod the greatest bulk of red aad
far-red wavelengths during the growing season. So, improvement of fruils geonth
and development could be also altributed 10 (he <ffect of this light wnm “?:g
many physiological precesses inclading pholosynthetic pigments synihesis 3
phetosynihesls process ilself or enhancement :P:mc ph;:hmwmm creation a8
well as other essential biocorstivenls.

Again, here it was noticed (hat even at the one feuit basis: 1ed mukh
nearly duplicated the dry matter secumulation in fruits when compared with 3
in fruits of control plants, Mareover, thess data were accomgpaniod with 516
histological alterations in the internal structure in leaves of fomato and SHC
pepper plans (El-Desouky, er al, 2005b).

On the other hand, it dimenssons, &.e, Jength and diameter were ¥aoss
respoedod. in this respect, in case of tomato fruit Jength was significantly dooresod ¥
the Jovel of 5% during 2001 season and reduction reached 1% lovel in 2002 F3X%
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with black mulch. But, it was insignificamly decreased during the two assigned
sssons with each of red and rod + black treitments. Meurmwhiks, it was only increased
but insignibeantly with Blue mulch colar,

Table (5): Effect of polycthylene mulch surface color on fruit characteristica
of lo?uw (Lycopersicon exculentum, Mill) and sweet pepper

(C wm aHHE, Lz Eluu durinﬁ 2001 and 2002 scasons,

Pruitize | PRI | gy gy it dimens sha
frash Y Lengih | Diameter v
€ | peigheg [ @ | TR | PERCES) index

Seasons | Seasas | Seasods | Seasons | Seasons | Seasons
2001 | 2003 | 3003 | 2002 | 2000 | 2002 | 3007 | 2002 | 2001 | pet | 200t | 2008
Tomato

NY | ®n | vY IR | AW | 4L | 62 | 3| 4 | 1M (&

B3 ) WA | Wi A9 | 3% | 4D | 690 | 5S¢ | 3
Fl MYl | e a2 sx | s | et | 6m | 3| 1 | 2 L
Rad ¢ ek X0 | | 10D 7| 546 | 331 | 465 | 633 | S| 2| AN | 1K
R M0 | W) W | M| Ak | ad | 4% | em | S| S | 1w | 1M
12D | oo | W | a | wx | sar | on | oed [ o | o0 | 92 | en | e | o1
an By Mol UB I oM | e | om | a5t | 0 | aw | aw | a2 oS

Condrd M| MBI NM | DA M| 0 | 1M | MY | W 8+
LA )
4
M
E2

L1
o

L= Length D=~ Diameler

On the other hand, fruit diameler was increased with the three used
mulch colors (o reach the high level of significance with cach of red and red +
black treatments bt insignificanty it was oaly increased with each of black and
blue colors,

1t could be concluded thas insignificant reductioa of fruit length and high
significant increase of its diameler being related with Alierations in hormone
profile (El-Desouky ef of,, 2005b). Since, red color increased cytokining content
in shoots of tamata plants. Cytokinins has been reported not oaly 1o increase the
wide growth oa the account of longitudinal ope but alse to make fruits and other
storage organs very active and stroog sinks (Hopkins, 1995).

Therefoce, fruit shape index, as shown in Table (5) consadered as a light
view for different effects of used treatments upon fruit characteristics.
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1.5.2- Effect of mulch color 0o NPK and crude protein concentration, j,
tomato and sweet pepper fruits:

Data in Table (6) clearly show that various colors of used mulche,
increased N, P and K, concentraticas in the markelable stage of 10mato and sy
pepper fruits. [n this respect, in tomato, red color was more pronounced fo
increasing all these elements during Lhe two assigned scasons. Thal was tne gyey
when used alone for N & P or over the black muleh for K, Meanwhile, black ang
blue mulches ranked the secand In this respect.

Table (6): Effect of polyethylene mulch surface color on NPK and cryge
protein  coocentrations o ripeocd  marketable  tomajg
(Lycopersicon escwlentupr, MilL) nod sweet pepper (Copsicum

annwwm, L) fraits dﬂl‘lllﬁ 2001 and 2002 seasony,

Character N P K Crudt prof¢in

(mg/gdry | (mg/zdry (mp/g dry (mg/g dry
weight) weight) weight) weight)
Seasons Seasont Seasons Seasons
Treatment | 2001 | 2002 | 2001 [ 2002 | 2001 | 2002 | 2001 | 2002
Tomals

Control 18.32) 20,42 | 325 | 336 | 16.32 | 20.06 | 114.50| 1276)

Black 19.34) 2263 | 4.18 | 4.50 | 18.12 ] 20.24 | 12083 | 14] 44

Red 27.18| 2448 | 4.90 | 4,94 | 24,70 | 26,42 | 169,83 1530

Red #Black {21.28) 23,64 | 495 | 4,72 | 2640 2680 133,00 147535

Blue 19.70] 2328 | 348 | 3.56 | 22.72 | 24.12] 123.13] 1452

Sweet Pepper

Coateol 19.24] 20,46 | 3.12 | 3.26 | 15,52 | 1260 120.25| 12783

Black 22.56] 23.32 | 3.38 | 3.42 | 20,18 | 20.82 | 141.00| 14535

Red 28.36] 26,76 | 4.17 | 3.98 | 22.70 | 24.13 | 177.25) 167.23]
Red + Black | 25.42] 2480 | 3.86 | 3.92 | 21,84 | 2262 | 158,68 | 155.09]
Blue 24.82| 2462 | 3.54 20,63 [ 2096 ) 155.13| 15383

As for the crude proicin, dsta in the same Table show that mulch colof
weatments increased ils content in fipened tomato and pepper fruits during 2001
and 2002 seasons. Red mulch gave the highest content foblowed by red + black.
blue and black in descending order.

The above mentioned resulls evidendy indicaled that mukh treatmest
increased the ability of tomato and sweet pepper fruits as sink OfEanS. 5"'
absarption of (hese clements and their translocation inlo fruits belng highty
stimulated under such treaiment. That is also true for (e crude proicin costenl
onc of the etscalial bicconstituents,

Here, It must meationed that muleh treatment make (omaio and SAee!
pepper fruils with high nutritive value, ie, it increased their validity for b
consumplion,
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As previously menlioned, alteration of R/FR ralio by mulch colors
treatment has been reporied to increase the ability of sink organs to accumulate
more assimilates (Gan and Siobbe, 1996 and Niu ef of., 1998),

L5.3- Effect of mulch color on some bioconstituents in tomato and swect
pepper fruits:

Data in Table (7) strongly showed that muleh treatments especially that

red one recorded a positive and stimulative effcets upan many bioconstituents

production including cach of total cabohydrates and sugars, vitamin C and total
soluble solids as well,

Mulch treatments, obviously increased carbohydrates concentration
cspecially red alone or when used over the black one.

Also, 101a) sugurs (reducing and non-reducing) weee increased with
mulch color remments 10 reach its maximum with rod one and red + black
follawed by blue and black mulches.

All used mulch colors, i.c. black, red and blue increased vitamen C
CONCENLFAion in fruits during the two assigned scasons. Also, it could be noticed
that the highest increase of (his vitamin existed with the red mulch treatment that
reached in tomato 26,88 and 28.93 mg/100g [resh fruil during 2001 & 2002
scasons, respectively.

As for the tolal soluble solids, data in the same Table shaw tha s
percentage ineveased with different mudch colors to reach its maximum duning
2001 scason with red + black treatment, and with red one duning 2002 season in

tomalo, In sweet pepper the red coler gave the maximum in 2001 season and
with red + black in the second ane

Wilh regacd to the Gtratable acidity percentage, results in Table (7) also
indicatc tha with different mulch colors increased acidity, These resulls are being
important from the view of fruit quality, Since, shell ime of such fruits teing
increased in case of mulch colors treatment, especially that of red one,

[n this respect, Wang ef of. (1998) has been repodted such impeovement
of strawberry fruits quality by increasing its conteats of total soluble solids and
Whe GLrawble acidity, as well,

The present study clearly show (hat a significant increase in early and
towal omato and sweoel pepper fruit yiclds cxisted under red and red 4 black
mulch Ureatments when compared with either other mulch colors (i.e. black and
tlue) or with the unmulched (bare soil) treatment. Greal coonomical yiclds were

not oaly the magnitude of the present study but also the quality improvement of
yiedded fruits.
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Several imvesugaoes (Kasperbaver and Kaslen, 1994; Kasperbaner and
Hunt, 1998 and Kaspertaoer, 2000) repedted that red and farered light are
absorbed and act (Meugh a phetocoversible regulatory pigment system,
phytochrome. The photon ratio of FR relative 10 R scts the pholo cquilibrium
between the R-absorbing and FR-absorbing forms of phylechrome, which
funcuoas as a regulator of photosynthate allocation and adaptive plant
davelopment. In the ficdd, the amount of FR (and the FR/R ratio) reecived by a
growing plast can e increased by reflection from (5 used of red melch coler fed
to impeove plant growth, develepment and productivity. Thus, the yicld of
wmao, sweet pepper, stawberry and other crops arc increased when grown
above red mulch color relatave 10 yicdd over stander black mulch.

In sddinon, Marchis and Honoa (1997), Terashima ¢f of (2001) and
Opxhi e of (2003) found that (he response 10 changes ia light availadility,
plants differentiate sun and shade leaves, where sun Jeaves have higher
photosynthetic capacity (light-saturated rale of phetosynihesis on a leaf arca
basis), greater Jeaf thickness and greater mitrogen contert than shade Jcaves.
However, maintaining high pholosynthetic capacily is costly and advantageous
only under high Lpht conditioas.

The high phetesynthelic capacity in sun leaves it supporied by
constructions of thick keaves with a Luge investment of nitrogen in pholosynihelic
enrymes. Since all phowesynthetic enzymes are involved in chlosoplasis, sun
leaves need to have a large number of chlocoplasts in the mesophy cells

Firally, pecsent stady strongly admits and supports the use of red nwlch
instead of that black one for getling the same berefits of dlack mulched soal,
beside significant increase of yiclded fruits as well as their quality chamctenistics
and significanty carliness of fmuit production as well,
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