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ABSTRACT

Two feld expenments were conducted 10 study the effect of sood pre-
sowing treatment with 100 & 200 mlA of yeast e¢ carret extract and 250 & $00
ppn of ascockic o CIlne acid on some growih aspects, leaf anatomyy, frusting and
fruit quality of squash ¢v. Eskandarani grown under winter conditions dusing
2004 and 2005 wcaswons.

The results showed ., dafferent applied (eatments sagaificantly
indreased all studiod growth parameters as wem leagth and diameter. pumber of
leaves/ plant, total leaf arcaf plaat and fresh and dry weights of both stems and
kaves. Yet, sgnificant reduction in the assimilation rale was existed with all
applied tremments.

Bendes, the two concentrations of each applied extract of antioudant
dnvicusly increased photorymibetis prgments. NPK, sugars, total cartohydrates
and crude peotein concentrations in Jeaves of treated plants compared with (hose
of umtecaled ones.

In addition, the oblained vigorous growth of squath with different
applicd Ucalments Was 3Compansed by a0 obvious alieration in ANy ansomical
featares of leanves. Here, all applied treatments incroased thickness of laming and
IS compnsing lissues as uppet and lower cpideamis, palisade and spoagy Lissues.
Moreover, thickness of the main vein, dimensions of vascular burdle, thickness
of both phioem and xylem Ussues were also Increased,

Funhermare, the applied extracts and antiouidast Ueatments aleo aliered
thcscxnnolobemtnwdrmkﬂmcnwwhmsoﬂmitm
The highest carly and totl yields were odlained with 200 mid of YEASE extaace
follawed by 200 m1 of carrot extract, 500 ppm of both axcombic and citric acids,
respectinely,  Meanwhile, chemical composilion  as mincrals, supars,
carbohydrales, vitamin C, foal soluble solids In squash fruits were also Increased.
Thercfore, the presest study strongly admit the use of such natural extracts and
mmmmuawminuumunu«uyloimnwﬁmwm
squash fauit peoduction but also 10 avesd all cautions about inseeting groenbouses
in the agriculiural systicm.
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INTRODUCTION

Squash, Cucwrbita maschata (Duchesne ex Lam,) Dochesoe. ¢x Poir., is
onc of the important segetables grown in Egypl. It is cullivated in Egypt all over
e year, ouldeor in summer and indoor either in greenhouses or in tunnels in
winter, It is one of warm roquiring vegetable crops and it does not tolerate cither
colee or frosty weathers during permination and different slages of growth and
development without indoor prolection. Squash is injured when cxposed o
nonfreezing temperatuces, i.c., below 12°C (Rab and Saltveit, 1996).

[mposing squash plants in the midst part of Egypt o frosty weather as
well as 10 law temperature in the northern represent (he main adverse factor for
production of squash in winter and carly summer plantings, Accordingly, thert is
A pap between productioa and consumption of squash fruils in the Egyptian
market during these periads. To solve this probleny, certain agniculcural methods
are always expensive,

Reccntly, great attention has been focused on the possibility to improve
the abilicy of vegetabics (o toderate cold stress. Amang Lhese Lreaumenss, sood cold
hardening (Abd El-Dayeen er af, 2000) and the usc of some chemicals and natural
cxtracts of yeast and cured (Fathy ef af, 2000).

On the other hand, it was demoastrated that all covironmental stresses,
cold, heat, sale, ¢1¢, cither aceelerate the formation of toxic oxygen fres radicals
(ROS) Jevels within plant tissues of inspair the normal defense mochanisms that
peotect tissues from ROS towdc cloct, Such stresses induce higher Oz pholo-
reduction within chloroplasts or ekectron traaspon disturbance, and donation of
clectron to O; within mitochondria all ked 10 gencration of toxic ROS (Elstner and
Osswold, 1994 and Mackersic ef of, 1996), Those ROS (H:0:, O and Oy ..,....)
damaged chloroplast, reduced castodydraics synthesis and exporation and
hastened oxygen seocxenct (Dicknson ef of., 1991), anacked cell membranes
lcading o Wheir degradation and leakage of cell olutes, denaturation of protcin
and cnzymes, damage of nucicic acids, degradalion of chlorophyll and
sappeession of all metabolic processes, finally sencscence and death of eells and
tsses (Cakmak and Marschaer, 1992).

Receotly, group of substances known as antioxidants or oxygen froe
radicl scavengers were exonenously applied to protect apaine adverse effects of
eavircamenla), oxidative stress such as citric acld, carotenoids, ascortate, a-
tocopherol, glulathion and vilamins (Antoa and Basseim, 1998; Anton ef af.
1999; Arisha, 2000 and Fathy ef al ., 2003),

The present approach has to identify the effect of some nataral exisacts
and anlioxidants by which squich plant may reverse their Intersal bio-
mechanisns 10 be act in direction of ¢old wlerance, Therefore, improving growth
and fruiling of squash undee cold stress conditions.
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Preparation of extracts;
1= Yeast extract (VE):

1t was prepared by using a wechnique allowed yeast cells {pure dey yeast)
10 b grown and mulliplied eMiciconly during conducive acrobic and nutritional
condilsons. To produce denove beneficial bicconstituents, i.c., (carbobydrales,
SUFATS, peoteins, amina acid, faiy acids, bormeones, cic.), hence allowed such
“onstituents 10 relcase out of yast celts in readily form by two cytles of froczing
and hawing for disruplion of ycast cells and releasing their conlent . Swch
weehnique for yeast preparation modified after Spencer el ol (1933).

_Analysis ol prepased yeast stock solution (Fahy, e af., 2000) was: total
prolcin (5.3%), 1oaal carbohydrates (4,7%), N (1.2%), P (0.13%6), K (0.3%), Mg
(0.013%), Ca (0.02%), Na (0.01%). microclements (ppen), Fe (0,13), Mn (0,07),
Zn {0.04), Cu (0.04), B (0.016), Mo (0,0003), [AA (0.5 mg/ml) and GA (0.3
mg/mi). Yeast extract YE was used al two concenirations, i ., 100 and 200 m1,

2- Carrot extract (CaE):

_Ome Kg, of fresh camrot soets, cleancd, rinsed and blended well, hence
JRCESIVE extracions were participaled by differest solvents, petrolcum cther
100% (1 lilee) and ethanol 50% {1 bitee), respectively, each for 12 hours. Starring
filtration and solvent volatitization weee done, then votume of exiract completed
t0 liler by distilled wates. Also, chemical analysis of dried carrot roots (Fathy ef
al., 2000) .was as follows: fola) caroteroids 12.80 mg/100g d.wt), 166l sugars
(273.50 mz/100g dwt) and viamin C (12.46 mg/100g fwi). Carrol exiract
{CAE) was applied a1 two conitntrations, i.c., 100 and 200 mlA,

Henee, the expeaiment iscluded 9 Lreatments i, the contrgl (distitled
waiter), 100 and 200 mlA of cach of yeast and carrol extracts and 250 and 500
ppm of each of ascorbic and citric acids. Soaked-soods of cach treatment in both
seasons 2004 and 2005 a1 4™ of Tanuary were sown in open ficld in 1ows on one
side of ridge 3.5 m length and 0.6m wadth 3 O.4m apant with 3 ridges per
experimental plot of 10.3m” area. The experiment was perfonmed as a randoemized
complete block design in five replicates, Also, the nornsal agricultural practices of
growing squash plants were followed up.

Sampling date and collecting data
I- Growth characiers:

Fifty days after sowing a random sample of five plants was chosen from
exch treatmenl. Jo edch sample, length and diameter of e stem, pumber of
lcaves, 1otal mrmmmcmaaymmotm;mwumm
plant were recorded. Diameter of stem was measured at the base of hypocotyl,
While, leaf area was determined using the disk eethod as described by Deriewx ef
al, (1973), Also, assimilaticn rale (AR} was caleulated accocding 10 Warcing
and Phillips (1931) using the following equation:

Tota) leaf area (crmW:ame
Total dry weight of leaves (g)plant,

AR=
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Il Photosynihetic pigments:
Chlocophyll a, b and carolenoids were colorimetrically determined In
squath [caves at 50 days aflcr sowiag in both seasons according to the metbed

desenbod by Nomal, 1982 .

11 Asatomical study:-

Aceding [0 the wide dilfercnces in 1 morphalegical charsiters of
squash plasts duc 1o Lreatments in the first seasoa a comparative anatomical
studies on leaves of (reated plants comspared wilh those of the control were
microscopically examined during the seoond season,

A1 50 days afier sowing, specimens (lom®) wern Laken from the middle
part of blade of the 4™ apical feaf on the pain se. The specimens were killed
and fixed for at lcast 48 hours in F.A.A. solution, washed in 30% cthyl alcohol,
detiydrated in a serics of cthyl alcohols (70, 90, 95 and [00%), infiliraled in
xylene, embedded in paraffin wax of a melting point 60-63°C (Sass, 1950),
soctioned at 20 11 using 8 rocary microtome, double stained with fast green and
safranin (Johanson, 1940), cieased in xylene and mounted in Canda balsam.

The peepared soctions were microscopically examined, Counts and
mcsurements (p) were taken using a micromeler cye paoie. Averages of radings
from 4 slides! Lreatment were cadoulated.

IV- Floweriog and fruitiog characiens:
Five planls per ¢ach trealment were mandeenly chosen, labeled and e
following datas were recorded.
a) Number of male and female flowers / plant were counted all over the season.
b) The sex ralio was calculated as the rale of male/Temale flowers
¢) Numbder and weight (g) of carly formed (fruits fplant (as Lhe carly four
pickings).
d) Early yicdd pertenlage fplast was cakulaed as a pereentage of the total yisdd
Jplant,
) Number and weight (kg) of total frails /plant.
f) Relative total yield was cadoulaled as a percenlage of control yield.

V. Chcmical constituents la the leaves and fruits:

Sampics from squash beaves (50 days afler sowing) and fresh maskelable
sized picked - fruits were (aken to determice tolal casbohydrales (Dubois ef af,
1956), tolal and reducing sugars (Thomas and Duieher, 1924), total nitrogen
(Hormeck and Millce, 1998), phosphorus (Sandell, 1950) and potassium (Homesk
and Harson, 199%), Also, crude protein was calculated acording to A.O.A.C
(1990) using the following equation;

Crode profein = total nitrogen X 6,25
In addition, in fresh fruits, 8 hand refractomeser and the methad of
AOAC (1990) were used for the total soluble solids (TSS) and vitamin C

determinations, respectively.
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VI- Statistical analysis:
: Dau‘or growth, flowering and yicld were subjected to statistical analysis
according 1o Snedecor and Cochran (1989),

RESULTS AND DISCUSSION

1- Growth characteristics:

Data in Tadle (1) revealed that differcnt estimaled growth parameicss af
stems (length, diameter, fresh and dry weights) and leaves (number, leaf arca,
fresh and dry weights) were significamtly increased by application ol all assigned
treatments during both seasons compared with those of untreated plants. The most
proncunced effect in this respect was shown with yeast extract (YE) followed by
Garrol extract (CaE), meanwhile ascordic acid ranked the thisd and citnc acid was
;bc last one. Besides, the high concentration of all was more cffective than (he
oW anc

Table (1): Growth behaviour of squash plant as affected by some natural
extracts and antioxidants applied as sced- soaking materials

dudnﬁ 2004 & 2008 scasons,
baractcrs Stem Leaves

=
—|8-l=55 55 3 =5 33| 8
ﬁsgﬁ‘céb'& £ BRELRS| 2
.g - o 33 2 -~ el <

reatmenis

WCAS0n

| | Coatrel 14 110 ] 26 | 039 | 580 2453 | 313 |mee
w10 | 852 |12

Yeart | 100wa3 | 1660] 150 | 12.12 | OF} 1100
extract | 100wst | 1B20] 150 | 1236 | 049 | 1240

Corrot | 100=01 1360 135 | %08 | 0463 11.00

200ml [ 17,20 | 1.30 | 1060 | 032 11.40 402 274 J1482

Naocorbie | 350ppm | 1320 | 135 | 298 | 06s | t0.6) 3042 | 458 JimeAd

1540 145 | 936 | 07y | 1140 1436 | S8 117724

1040 1943 | 473 118809

S00ppen
Orre. | 250ppes | 1240 | 120 | 768 | 061
“0ppm 1100

1440 125 | 88x | 063 3196 | 506 13487

3.?*
1 F
=

gt
004

76767

113754

161555 | (04 232 Ji17J¢
103427

1525 52

DREAL

75156

5946

FIAL

5679 220 0.28 9463

2005

L.SD 005 | 095 jois| a7 | a1l 040

Contrel 1£0] 110 | &80 | 048 | 1000 45238 | J004 | A0S 171044

1740 | 150 | 1162 | o1 1180 |1541.06] 4550 | 729 115156

| Yeast | 100ml1
l extract | 200mdd 2180 182 | 1316 | 04 1300 [ 194185 7044 1064 | 15250
Carret | 100mi% 1420 140 838 o 1220 [1155.0 ] 402 £22 lt&_’_{

exiract | 700wl | 19101 160 | 1320 | 09F | V250 172203 ] 6072 | 930 J18826

Ascorble | 150ppm 14.60 | 1.3% 845 0T 1140 | 92453 | 502 5327 |13872
ncid ﬂ" 1640 | 150 | 1038 | 0E3 1200 |t11E94) 4015 $08 J13404

Oeric | 150ppen 10| 130 | &8 0n 11.00 | 95041 | Je52 50 191,70

wid | S00ppen 3500 | 1.25 | 1012 L] 11.40 | 107590} 3588 549 IS‘?Q

286 034 223

LAD 0.05 122 | 021 | of1 | Q16 051 T4

—
e AR = Assimilation rate
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Also, of interest (o note thal some of growth paramelers in ¢ase of both
yeast and carrot extracts spocially at 200 ml] reached more than two times of
control values, OF these arc stems and Jeaves dry weight and leafl area as well.
Increment of leaf area is of greal interest bocause that coald be reflectod upon Lhe
cfficiency of pholasynthesis by accumulation more assimilales and high rate of
their translecauon espocaally toward formed Mruits.

As far, Lthe calculated assimilation rate (propection of leaf area (cm”) 10
leaves dry weight (g) 7 plamt) exhibited its significant reduction with all applicd
wcatments conspared with that of unleested plants in both seasons. That means on
one side thal more amount of dry matier was produced from each unit of Jealarca
and on ancther side supports the above mentionod data aboul vigorous growth of
squash as alfeceted by different applicd Leatments.

The promalional cMMoct of the nalural yeast and carvet extracts on squash
growth under cold stress ds in agresseal with he findings of EI-Mogy e/ al.
(1998) and Fathy e/ af., (2000} on fomata planis. On 1he other hand, the posilive
clfect of both ascorbic and citric acids is oincided with the findings of Arisha
(2000), EI-Lithy €7 of. (2001) and Hala or el (2005) on other plants.

Regarding, the ¢foct of soaking squash sceds in the assigned extracts
and annoxidants under such cold conditions, it could be concluded tha U
treatments not only increased the ability of squach plants 10 withstand the low
temperalure of the winter surrounding conditions but also induced them 10 grow
well under thewe adverse conditions . Also, the obtained resulls showed the
supcriarity of yeast extracis in Lhis concern than csher {realments, ic., <arrol
extract, ascorhic and cilric acids in descending order.

For the advamageous effect of yoast extract could be due 10 it
béipconstilucnls, ¢, caurbahydraics, peotein, GAs, JAA and vitanins as well as
mincrals content (sce analysis of yeast extract). Besides, i1 might be due 10 s
oyt1okinins content (Barnell el al, 1990), its stimulatory effect on cell division and
cnlargement, prolcin and carbohydrates synthesis as well as chlorophyll
formation (El-Desouky ¢f al, 1998 and Wasas, 2002)

Meanwhile, carrol extract trcatment also assumed to be effective duning
cold stress mainly as 3 natural precursor of ABA, (carotenoids content) as well as
sugars and antoxidant vilamins scurce. There s much evidenoe about the
imponant role of ABA in induction of cold tolerance via ils involvement in
contralling gene expression and other asseciated favourable consequence (Frank,
1990). Carolenaids, the main constilutats of carrot extract, keown Lo be readity
enzymalically éegraded 1o ABA (Banels and Watson, 1987), Beside Lo its content
of avaiable sugars and vitamins A {carolcn) & C (hose known as anti-oxidant
apents that delaying sencscence of plant ¢zl1s specially during stresses.

The beneficial ¢ffest of antioxidanis i.¢., ascomdic and citric acids an
squash grewsh under cold condilions might be due to; (1) their action as cofactors
for some specific cneymes, )¢, dismutase, calalase and peroxidase those
calalyzed breakdown of the toxic (11;0y), (OH) & (O;) radicals (Elad, 1992 and
Aana et of, 1993), (2) their simulative effect on carotenoids synthensis (peo-VA
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tioxidant) as a defensive mochanisen against stress adverse elfecis (Table,2) and
’F.L;?n‘;,";? Elad (1992}, Aono (1993) and Hala e/ of, (2003), (3) their
enhancement of cell division and for cell enlaggenwent (Arrigoni, ef al,, 1997) and
for (4) DNA replication (Noctor and Fayer, 1998) ,

11- Photosynthetic pigments:-

l)fm in T&Iﬁn indscare shat application of yeast and carrcd exiracts
cach ag 100 & 200 m1 as weld as ascoebéc and cifric acids at 250 & S»'GO rpim of
<ah as seod « soaking trcalments cbaiously increased pholosynibetic pigments as
chtaroprall a, b and carotenoids in Jeaves of ucated plants nvore than those of
ualtcaled plants . Also, it is clear that cach Individual pigment and their sum were

increased mostly in parallel to the concentralions used of cach exteact and
antiovidant in bath seasons,

Table (2): Phatosynibetic pigmenls concentration ia squash lcaves a3 affected by
some natural exteacts and antiozidants during 2004& 2005 seasons.

T __Determinatioas. =ik o0 2003 G
DgGa ) U, % (a+h) +
Troatmeats ol wr ke Taalc] “OWOL | g
& _Controt 4,32 | 031 | 088 046 .
Yeast | 100mla | 063 | 042 | 106 | 059

esract | 200mlA | 074 | 0.54 | 1.28 067 |
_Carro | 100mla | 062 | 039 [T101 | 03

citeact | 200mU1 | 067 1044 [ 110 T 061 | 1.7
Ascorbic | 250ppm | 0.58 | 040 | 098 | 054 | ).
__acid 1 500ppm | 0.65 | 046 | 1.12 0.60 4
_Citric__| 250ppm | 054 1038 [ 092 | 049

acld | 500ppm | 0.59 1 042 | 101 | 053

———— . Seawon200S
. Control 17049 | 032 | 081 [XY] :
_Yeast | 100mW1 | 067 | 046 | 113 0.62 3
_exfract | 200ml | 099 | 0.55 | 134 071 2,08

Carrot | 100mid | 062 | 037 | 099 | 0.56
__enract_ [ 200mW1 | 0.69 | 045 | 114 0.63
_Ascorbic | 250ppm | 061 | 031 | 102 0.56
I acid_ [ S00ppm | 067 | D48 | 1.15 061

__Gitrie__| 2%0ppm | 0.55 | 040 [ 095 | 0352
acid S00ppm | 062 | 043 | 1.05 | D.56

* Chi, = Chiorophyll **Carol. = Carotenaids.
nnmmﬁmmmmmm&wcﬁuammm
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On the other hand, Hala ef al., (2005) reperted similar resulls about the
positive elfect of antioxidants on photosynthetse pigments in broad bean plants,
Increment of photosynthetic pigments in response o ascorbic and cifric acids
might be due 1o their role as andoxidanls in protesting chloroplasts from
oxidative damage by frec radicals (Munne er af., 2001),

II1. Minerals and bioconstituents in squash leaves:

As shown in Table (3) yeast and carrot extracts as well as ascorbic and
ilric acids at thedr applicd concentraions considerably incrcased NP and K
concentrations in Jeaves of treated plants duning 2004 and 2005 scasons compared
with those of untrealed planis. Also, tolal sugars and carbohydrates as well as
crude protein contents were positively responded to dilferent applied treatments.
The high concentration of each extract and antioxidant was more active than the
low one. Moreover, the highest values were mestly cbtained wilh yeast extract
followed by carrot extract, ascorbic and cilsic acids, respectively.

Table (3): NPK and some bioconstituents concentrations in squash leaves as
afTected by some patural eatracts and anfioxidants applicd as seed

-ioakinE matenials dudnslﬂﬂl & 2005 sessons.

Control 23831 2.36 [23.60[155.15] 513.82 [ 633 | 2.82 ] 9.12
Yeast [100m1829.32 ] 2.98 | 25:50 |183.25] 564.39 | 9.10 | 4,88 [ 13.93

exteact | 200ml| 341G | 3.76 [ 28,52 [213.50] 633.42 | 10.63 | 6.92 [ 17.55
Carrot |100ml1[27.76 | 2.81 | 25.53 [173.50) $3640 | 876 | 3.94 | 12.60 |

exteact |200mUn[31.94 | 3.42 127,78 [159.63] 59150 | 10.12 | 5.52 | 15.64

scorbi@SOppan| 28,54 | 2.79 125.68 |178 38| 572.35 | 8,10 | 463 | 1274

_acid_600ppend 30.1% [ 3.37 | 27.33 [188.63| 611.47 | 10.06 | 6.70 | 16,67
Citric 2S0ppm{ 25.96 | 2.64 | 24.101162.25] 524.90 | 2.57 | 3.64 | 1101

acid 500pped 29.13 | 288 | 26231182.07| 56047 | 7.52 | 437 | 11.89

Scason 2008

Control  [26.24| 2.48 | 25.18 [164.50] 49119 [ 568 | 2.66 | 834
Veast [100ent?[30.14 | 3.20 | 27.66 [188.38] S84.32 | 9.60 | 5.23 | 14.83
exteact | 200mlA| 36.85 | 3.56 [28.16 [230.31] 655.84 [11.49| 2.08 | 1877
Carrot [100mN] 28.90 | 2.91 |26.58 |150.63] 54313 | 502 [ 492 | 13.14

extract|200ml1) 34.36 | 3.54 | 28.9 121475/ 618.25 |10.86| 583 | 1669
scorbi2SOppey 3112 | 2.50 | 27.13 194 50 585,36 | 042 | 5,04 | 14.48
wcid_$00ppmyd 3388 | 3.46 | 2845 1210.75| 629.9 | 10.12| 6.85 | 16.97
Citric 250ppmyd 28.15 | 2.78 | 26.69 |175.94| 563.18 | '8.43 | 3.83 | 12.26

“acid 500ppnd 30,64 | 3018 | 27.301191.50] 55216 | 9.52 [4.52 | 14.04

* Carb. = Carbohydrates ** R, = Reducing

The cbtained results are in harmony with these oblained by Ealhy f of.,
(2000) and \Wanas (2002) for ycast and carrol extracls on tomalo and broad bean,
respectively. While, the positive effect of ascoatic and citric acids on minerals
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an bioconstitucnts conceetration is in ageeement with the findings of Anjcq
Basseim (1998) and Antea ez al., (1999) on peanul and basley plants, fespectively

Heren, increases of teaf arcs(Table, 1), and phososynthetic pigineps
(Table,2) as well as increment of the dry nauiee accemulation in lcaves indicye
the positive and stimulalory cffects of those natural extracts and antionidang
upon the efficiency of pholegymibesis process, hence mare photosyeahates being
created as well as enhancement of mineral translecation from roots o leaves |

Cardohydrates and sugass link 10 the case of <old tolerance (Frank,
L790) via their roles as cellular cnoprotective or osmergulators agent (Hogkaky
and Sonero, 1973), they protected proicing and enzymes against damiturations
tnduced by cold stress, as well as basic substrate for ATP synihesis. Phosphon;s
undab- ~ad content depressed by low temperature (Table, J&7) known ta be tiken

asir for enerpy stalus, <o its conlent directly assogisted wilh cold
n' wensitivity,
V- ulade 2natomy:

* shown in Tadle (4) and Figs, (1&2) nearly dilferenl measured or
cousn” ‘atomical fearures of squash kel blade were posilively affecied wilh
dif; - Iied tatmienis. Since, thickness of 1IN main vein was increased ever
the .. ol vafue by 1088 & 22.51%; 14.02 & 24 91%: 923 & 14.39%%and 7,38
& 15 2o% with YE al 100 & 200 mUt; CaE at 100 & 200 mUY; ascorbic a¢sd al
230 & 500 ppm 2 3d citnc acid 31 250 & 500 ppm, respectively. Also, il coud be
ooticrd 1834 the highest inccease value of this Lrait exisied with CaE a1 200 m1
followsd by YE 21 200 mu1.

As for the Jengih of main vasculas bundle, it was also inceeases wilh
differerd applied treatments. Increase value reached its highest valos (585 50p)
with YE at 200 mi1 that repeesent 130.40% when compared with the conirol
(100%). Alsg, 1he width of this main vascular bundle was increased with all
applied reaimients to reach its maximum with the same treatment a8 in case of ils
length (e, YE 31 200 ml1), In addition, thickness of both uppermest and
Yowenmost phlocm tissues were increased with the assigned treatments. Here, it is
cvident that YE at 200 ml gave the Righest values of these phlocm traits (Fig..
1)

On the other hand, (hickness of xylem tissue was also increased with
dulferent applied realments 10 reach ils maximum with CaE at 200 miA that
reached about 19% of increase. As for the number of ylem vessels in the main
vein bundle, it was also increased with all applied treatments especially with the
wo concenlrations spplied of yeast and cant extracts,

With regard to lamina thickness, as shown in Table (4) and Fig. (2, i
was also increased with different applied Lreatments 10 reach its maximum with
YE 21 200 miAl (622 of increase) follawed by YE at 100 my (33% of inerease).
Aucprdwuwuandlmepidmmmonmlyimmwdinm realanesis.
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s XY.
=1 phlo

u.ph.] =]

Fig (1) Transeese soctions thresgh the maia vein of 4% apical leal blade on the
main stem of squash as affecied by natural yeast and carrnt caieacls as

well axy ascorlilc asd ¢itrie acids applied as sood-soaking frealments
(X40),

a-Centrol

<-CAacsor exeract at 200 mia

¢« Citric acid a1 500 ppis

Alub: u, ph, = uppermost phloem tissue, xy.~ xylem lissue, bph~
loweamost phloer 1issue arvd m.v.b,* maln vascular bundle,

b. Yeau extract 20 200 ml
d«  Ascordic acid at 00 ppen
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The only exception was that of ascorbic acid of 250 ppm, since it dida't
affect the thickness of fower cpidermis.

Wiath regard 1o the thickness of cach of palisade and spoagy tissucs,
differeat applied treatments obvicusly increased these traits. Also, the highest
increase was obtained with YE at the two applied concentrations that gave
Increases of 38 9% for palisade tissue and 48 82% for spoagy tissoe with YE at
100 and 200 ml1, respoctively.

Table (4): Anatomy of squash leaf blade a3 affected by some natural extracts
and antioxidants applied as seed-soaking materials,

) <
a4 1M
L AR
M
=
H E ’
b TTITS (R S L R A
Jnes ,;33_.@ 409.1036433 7700 na&ou{np{w.n 1393
u::,nk‘ H1RA0 91,90 sti:ms 191,00 17,00
s 1352813605 1505013090 16301 15,0010, 241 2104
1.”,:.9_0?5:}_‘.’_ 13140 ISI3RILIO 1890
_"';f" 130,04 L CLE9169.33 1547011502 1I0.3€ 16131

!

495.90645.9 1170 | 92.99 :m:j».u T 1430
1140y (MO4T1TINOI2602 m.u}musuui 1613
A4S 99,05 | 90.90 159,10 3150 .10
1223413407 IR 16 11049 1IN 0007 119 49122 541

£
2

b3

Carretartract | Yeast entract

2 #9.10| 75,60 hansel 31,50 u.uluu

103 Lopad 9204 11 mm{m.o{uumu:]uuu

Pz mﬂ»u: .30 n.n}m 133 150 1260 sn.00 €290
"

| 1143 uqm:mm no:.u{uo&mwmm]m 10TARI4STRIZN
K 1579, 6451550140950 #3451 77,45 541901 31,73 116030 13,99 moln.
74R10832

’mm Woppen | Jomin m-m! 200mat | 100mard
R
3

Clerk wd | Avcoebic ek

“

18 197,38 lmllw‘w‘laﬂm" l".’*‘ I 17

§ L“g 90.00 | 72.90 hoas nso]:n 1630 | 1640 | 91,00 624
"’,‘“ o 1198 e asi00.6d 1247, 120071 01120061 30.34120
B

e
* Control valucs are considered as 100%.

lngnuai. the alteration of different traits of leaf anatonty with the all
applicd Lreatments is being of greal intorest. Bocauss tbese alterations included an
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increase [n each of the thickness of pholasynthates ereator i.¢, lamina tissue and
the thickness of their passage (phloem tissuc) as well as the thickness of different
raw matenals passage (absorbed by roots); i.c. xylem tissue thickness as well.
That means that these ueatments especially of yeasl extracl improved
translocation and caused more raw materials 10 be absorbed by roots and reached
1 lcaves as well as more photosynthates 10 be allocated and pantitioned to other
plant parts. In this respect, Atawia and El-Desouky (1997) and Wanas (2002)
have been confirmed that the significant increase of yicld in cconomical plants is
:!“'"'Y due 1o 1he increase of transverse soclional area of bolh xylem and phloem
1SS0S,

Therefore, treatments applied in the present siudy especially those of
natural extracts (i.c. yeast and camol extracts) are being of great interest. Since,
these treatments are being of cconomic value not only considering significant
increase of obtained yicld bul also keeping good marketing, dict and taste
charactenstics as mentioned later .

V- Reproductive growth:

R- Sex expression:
As illustraled in Table (3) different applied sced = scaking Leatmems

rended 10 affect male and fomale flower nuabers and g was markedly for
summer squash ¢v. Eskandarani during 2004 and 2005 winler scasons. Since,
sipnificant reduction in the male flowers number and intrcase in female ones
were cxisted in parallcl 10 the applied concentration of ¢ach eximct and
anlioxidant, Also, yeast extract was the most effective Lrealment in this respect
campared with anceher extract and the two anlioxidants as well.

Table (5): Flowering characteristics of squash plaet a3 affected by some
natural cxtracts and antioxidants spplied as sced -~ soaking

matcrials dun'ni 2004 & 2008 scasons.

FF—  Characters Season 2004 Season 2005
2 No. ol Male/ Na. of Male/

H flowersplast | remate [ flowers/plant | female
Treatments T~ Malk |Female| ratlo | Male | Female| ratio
z Contral __ 3840 [ 1660 | 23] | 4060 | 1820 | 223

Yeast | 100mtr | 3160 | 2320 | 1.36 | 33.20 | 2500 { 133

extract | 200mld | 10.40 ] 2620 | L16 3180 | 2780 | LI§
Carrot 100l | 32.20 | 22.40 | 1.44 | 33.80 | 24.20 | 1.40

‘extract | 200mln_| 30.80 | 2480 [ 1.33 | 31.60 | 26.40

Ascorbic | 250ppm | 3280 | 21.80 | 1.50 | 3560 | 23.40
“acld | So0ppm | 3140 | 23.60 ) 133 | 33.40 | 25.80
CGitric | 250ppm | 33.20 | 19.80 | 1.68 | 3580 | 22.00
"~ acid | So0ppm [ 32,60 | 21.60 | 1.5t | 3440 [ 2420

n

LS | oos | 308 | 233 | 028 | 355 | 267
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[ addition, by virue of the reduction of the male flowers number and
increasing the female ones, the male £ female ratio was dominanily showed its
high significam reduction with different applicd extracts and antioxidants
Lreatments.

Concerning these daa, it could be concluded thay, under cald condifions,
the production of female flowess in Eskandarani squash cultivar was favouwred,
sinte dilferent exiracts and antioxidants treatments allowed scedling to achicve
vigorous growth dunng this period of cullivalion more than untreated planis.
Moreaver, thase Lreatments encouraged the carbohydemtes formation (Table, 3) .
In this respect, Ne Smith ef af, (1994), reporied that in squash, low temperature
may anhibit Whe development of malc Mowers aNer differentiation lexding to
peecocious female Nowers, In addition, Wicn (1997) concluded that conditions
which enhance the building up of carbohydraics fend to favour female flowers
expression, whereas facters reduce carbahydrales busld-up, such as emperaluarcs,
also increase the tendency for male flowers production in the cucurbit segatables.

Early and total fruit yiclds:-

Data in Table (6) indicate that diffcrent extracls and antoxidants applicd
as seed - soaking treatmenss increased Grly fruils number and yicld / plant as
well as carly yield percentage 10 reach the two levels of significance durning the
two seasons under study, With regard 10 (otal fruits number and yickd 7 plant, the
calculated relative total yield as well as mcan weight £ fruit and percentage of dey
malter / fruit weee also increased to reach Lheir maximum values with differcnt
applicd treatmenls compared with the conlrol Lreatment. Again, increascs also,
were masty in paralle] to the concentration wsed of cach extract and anoxidant,
Also, the highest values were oblained with yeast extract followed by carrol
extract then ascorbic and ¢ilric acids, respectively.

Regarding the carliness of squash fruiling and incecasing carly fruits
yield in response (o0 different applied treatments, it could be altributed 10 the
incecasing of tolal leal area and dry matler accumulation (Table, 1),
phetosynthetic pigments (Table, 2) and assimilates supply (Tables, 3 & 7) as well
as enhancing leaf analomy (Tadle, 4 and Figs., 1 & 2) under low temperature that
favour fermaleness and hence enhancement of fruits growth rates. In (s respect,
Marcelis (1993) reporied that the higher assimalate levels and carbohydrales
supply resulled in Encreased number and size of frait cells,

c~ Minerals and biecoostitucats io the fruits:-

Data in Table (?) cleasly show that during boch seasons yeast and carrot
extracts each a1 100 & 200 ml1 as well as aseorbic and citric acids a1 250 and 300
ppem applicd as sced - soaking trealments markedly increased minerals (NP, &
K), crude protein, total sugars, carbohydrates and vitamin € concentrations as
well as (otal soluble solids (TSS) in the marketable size squash Fruits compared
with the canteol

The inkeease in fotal carbohydrates cookealmeions in the Ffruils could be
indicated by improsement the squash growth conceming cficient photesynibesis
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and improyement the translocation of their produdts as well as N, P and K 10 the
wltimate fruits as affocted by the applied pec-sowing treatments . Thereby, the
obasned squash fruits under these treatments were of good quality.

In geoena), it could be concluded that soaking squash scods in the
Assigned treaiments 1,c,, yeast of carred extract al 100 & 200 mbA and aspocbic or
cunc acid at 250 & 500 ppm led to vigorous growth of squash seedlings and
alicred the gender of the foemed Nowers to be in favour of fenuale ones . Besides,
the soaling treatments also caused earliness of fruits peoduction and increased
their capaaily under low temperature. That is reflected upoa the wltimate fruits
¥1¢1d to reach highest values compared with the control as well as improved fruit
quality, Al of these advantages- favour the applicd extracts and antioxidants
reatmenls to be recommended as an important and clfective agncultural practice
1n squash cullivation

Table (6): Early and to1al yiclds of squash plant as affected by some aatural
extracis and antioxidants applied as seed - soakiog matcrials
durini 2004 & 2005 scasonw

r
e ! S ‘i- 2
w33 33| 3| By 35| 32| ¥ :z
|2l o2 % §' i | ; : 3
35| 83| 7 |35|132| 8% ¢
EE - el &% 2 ~| £ 2
[ Treatments L ; - RS 4 8
: S | : o Season 2008 )
_Contred | 160 | 10282 | 1005 | 9% | 097 | 10000 | 9834 | .4d
Yemat | 000wl 280 | 18470 | 1336 | V20| 339 | 14130 | 10494 | 944
Eatmt | 300wil] 360 | 23930 [ taCt | 1340 | 1aY | tescs | 10305 | &9
[ Carvet | 100md) | 240 | 1648T | 1200 | 0280 1107 | penel ) 1039y 1 T84
JAwect | I0ANINE 320 3 20330 3 0398 § 1440 3 03¢ J.03006 3 10007 1 828
Awarhie | 150ppm| 220 [ a6reY | nims | 03200 1k | 1ara | i0dde | 740
Add  [lo0ppeal 300 | 30143 | 1372 [ 1400 § 1.4) | 15108 | 10303 | KO8

Quic [1%ppm| Yo [ 1042 | NS5 | rm | 33 [ aman [ 0ae7 | 7

A oppe! 320 [ 1o3e0 | 1296 | ew | v T asren | j0sse | vow

. e — - » ———— . e e -

1sp b o [osz | ve TTess [Trea [ om - 13 | on

™ om0 1060 | 073 | 238 | o 4% | omn
DA Vs ERERAATES: (T T [ - N

| Conbel | vd [ iana [ 1o [0 ] s | 000 | esmy | var

Yemt [ 100mi1] 340 | 20033 [ 1409 | 140 | 135 |T1azme | 10278 | w0y
Yatract | 200wt | a0 |35ia¥ 748 1620 | 169 | 16093 | 10437 | x4y
Careot | f00wdd | 300 | 19834 1 125¢ | 1420 | 1ad [Tous [ 10132 [ 1o
Faus | 300mit] 360 | 22273 1 1375 | 1340 | 183 | 13420 | 10405 | w1y
Awerbic | Y30ppem | 230 | 17200 | 1200 | vaco | 1Ay | aere | goona |
Acd | 300ppm| 300 | 30506 | 1306 | 1340 | 159 | asaiaa | acass | mav
Oule [ 1%ppe]| 280 | 16769 | 1233 | 1345 1 136 | 02232 | 100K | 24
Ackd *m”- 300 | 20288 | 1345 | 1320 ) IS8 [ 5%048 | 10074 [ 7%
' LS1D | aos .
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Table (T): NPK and some bioconstitucats in squash fruits 21 affected by some
natural extracts and antioxidants applied as sced = soaklng
materials during 2004 & 2008 seasons.

_Mpdryweight | Mgig
HE:
E| ¥
K

Season 2004

“Control |04 | 285 13260 42745 | ea024 | 1262 ] ¢

| Wewd | 100wad | 2410 ] 3.63 | 7508 ) 55063 | TII03 | 1398
avtrect | 200m1 | 3608 | 412 | 2608 | 16363 [ T42E6 1 21.12
Carrod_| 100mi1 | 2336 | 344 | 2478 | 14600 | 053K | 1738
exteaqt | J00w3) | 7534 L 393 [ 2636 [ 157.75 [ 75743 1 2393
[ Ascertic | 10ppe | 22.93 | 324 | 24.08 | 14081 | X097 | 3668
_aod 1 S0ppe | 23,15 | 352 | 2482 | 157.19 | 77328 1 19.23
‘cnk 350ppes | 2182 | 300 12395 [ 13519 ] 695.13 | 1532
actd | 300ppen | 2264 | 387 § 2465 | 14150171633 | 1391
i Season 2005
N Conrd 2008 | 370 [ 79000 13098 149224 | 1433 | 687 | 260 | 9.26 ) 376

<
4
.2
&
i

35 1538 | 15228 | 73744 | 1205 | 916 [ 2TEL [ 0176
1| 2522 | ams [2ras [asvan [Fasaz | 2van | o3 [ 39 [ 33z ] 4
4 (37 [ 2508 aaras | mris fiesa| 9 [k | 4
90 | 2698 | 15475 | 76757 | 2533 L 1013 [ 3% ex | 1404
2306 | 363 | 2663 [ 14413 | 2435 | aroa | a3 [2521 [ 1358

|

£l
i

:
a
i
Z
:

i
i

5!

330ppen | 25.10 | 334 | 25.93 | 15653 | 74150 | 2097 | 908 (03 |15
1235 | 247 12588 | 13965 134T 1687 | 226 1 2403 | 1017

wekd | 300ppes | 3345 | 332 12570 | 146381 7164|1308 | 303 126211 1202
* TSS = Tolal sofuble solids ** Carb, » Carbohydrates
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