Annals Of Agric. Sc., Moshtohor,
Vol 46(3): Ho. 361-371, (2008).

ISSN 1110-0419

EFFECT OF SOME CHEMICAL AND NATURAL SUBSTANCE APPLICATIONS ON
GROWTH, YIELD AND QUALITY OF SQUASH (CUCURBITA PEPO, L.) GROWN
IN EARLY SUMMER SEASON

BY

El-Lithy, Y.T.; Abd El-All, H.M. and Ramadan, A.Y.
Vegt. Ras. Dept., Hort. Res. Inst., Agric. Res. Center, Giza, Egypt.

ABSTRACT

. condmo :e‘zarlysmnmerplanmg.,_,_, e

INTRODUCTION

Summer squash is one of the most
important cucurbits in AR E. Squash is ong of
warm requiring vegetable crops and it does
not tolerate either cooler or frosty weathers
duning germination and different stages of
growth and development without indoor pro-
tection. Squash is injured when exposed to
nonfreezing temperatures, e, below 12°C
(Rab and Saltveit. 1996).

Moreover, the economic target was
actuated the farmers to sowing the plants in
carly dates to achieve the highest price. So
that, great attention has been focused on the
possibility to improve the ability of vegetables
to tolerate cold stress, among these treatments
is the use, use of some chemicals and natural
extracts as yeast (Fathy er al,, 2000).

Yeast extract was suggested to parti-
cipate in a beneficial role during frost stress
due to its cytokinin content (Bamett ef al,
1990), that improve the formation of flower
initiation by its effect on carbohydrate accum-
ulation (EI-Desouky ef al., 1998). Also, it was
reported that it has stmulatory effects on cell
division and enlargement, protein and nucleic
acid synthesis as well as chlorophyll forma-
tion (Fathy and Faried, 1996). In addition to
its content of cryoprotective agent, i.e., sugars,
protein, amino acids and also several vitamins
(Shady, 1978). Improving growth and fiuiting
of economical plants by yeast application was
reported by El-Desouky ef al, (1998) and
Wanas (2002).
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Also, group of substances known as
antioxidants or oxygen free radical scavengers
{citric acid, carotenoids, ascorbate, a-toco-
pherol, glutathion and vitamins) were exoge-
nously applied to protect the plants against
adverse effects of environmental stress (Anton
and Basseim. 1998, Anton ef al., 1999; Arisha
2000, Fathy el al, 2003).

Ascorbic acid is known as one of the
important antioxidants due to its molecules
auto (ox-redox.) properties that act as cofactor
for some specific antioxidant enzymes, ie.,
dismutase, catalase and peroxidase, that cata-
lyze in breakdown of the toxic H;0,, OHO2
radicals (Elad, 1992, Aono e/ al, 1993). In
additton, some studies have been reported that
ascorbic acid had positive effect on plant
growth and development by its role in allevia-
ting cold stress conditions (El-Lithy el of,
2001, Fathy et al., 2003).

The plant nutntion is one of the
primary factors which play a major role in
vertically raising the yield of vegetable crops,
especially those of upright vegetation like
squash. But, the low temperature reduce the
availability of nutrients from soil solution
(Carolus and Dawnes, 1958). Micronutrients
are needed relatively in very small quantities,
However, their deficiency or excess induce
great disorders in the physiological processes
of plants (Marschner, 1995, Srivastava and
Gupta, 1996). Iron is a neccessary element in
plant nutrition, because it has a scveral
functions especially, in plant metabolism
process, i.e., oxidation-reduction reaction, res-
piretion, nitrate reduction, RNA and protein
metabolism. Also, correlation was noticed in
green plants between chlorophyll content and
level of iron supplied (Jakobscen and Dertili,
1956). Also, zink is essential for plant meta-
bolism (as an activator of several enzymes) of
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carbohydrates, protein, phosphates, RNA
synthesis and tryptphan (the precursor of
growth phytohormone indole acetic acid),
chlorophyll synthesis, photosynthesis as well
as a co-factor of various enzymes, which act
on phosphotylated substrates (Mohr and
Schopfer, 1995). Manganese also, plays role
in regulating the level of auxin, in photo-
synthetic apparatus synthesis the best defined
function of Mn is in the photosynthetic re-
action in which oxygen is produced from
water {Marshner, 1995), it functions as an
enzyme activator, Enzymes of the Krebs
Cycle require the presence of manganese as an
activator (Devlin, 1975). Manganese is also
thought to be involved in the destruction or
oxidation of indol acetic acid (IAA), a natural
auxin of plants (Goldacre, 1961},

In Egypt, micronutrients deficiency
problems have been increased in vegetable
crops. Some reasons are the high pH in soil
with reduce the availability of micronutrients
especially iron, zinc and manganese, decrea-
sing use of farmyard manure on agricultural
soil, higher crop yields which increase plant
nutrient demands, and use of high analyses
NPK fertilizers containing lower quantities of
micronutrients contaminant (El-Fouly, 1983).
The practices of supplying micronutrients to
plants through their leaves have been recom-
mended to overcome such problem.

Therefore, the aims of the present
study were to alleviate the adverse effects of
low temperature and its probable accompanied
oxidative stress on summer squash towards
improving yield and fruit quality under con-
dition of early summer season by using some
natural extracts and antioxidant (bread yeast
extract and ascorbic acid) as well as some
trace clements (iron, zink, manganese and
their combination).

MATERIALS AND METHODS

Two field experiments were conduc-
ted at the Experimental Farm of Horticultural
Research Institute (Qaha Farm) Qalyoubia
Govemnorate during the early growing summer
seasons of 2005 and 2006 to evaluate the
effects of foliar applica-tion of yeast extract

and ascorbic acid as well as trace elements
(Fe, Mn, Zn and their combination) on
vegetative growth, flowering, yield and its
components, in addition to the chemical
constituents of plant leaves and fruit traits of
squash cv "Eskandarani”,

1Y
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The soil of the experimental ficld was
clay loam in texture with pH value of 8.1 and
1.7 % organic matter. Soil available N, P and
K contents were 924 ppm, 6.5 ppm, and
215.5 ppm for the first season, and 94.3 ppm,
6.7 ppm and 211.3 ppm for the second season,
respectively.  Soil analysis was done using
standard method described by Jackson (1967).

Squash seed were sown on 5™ and 3™
of February in the first and sccond seasons,
respectively. Seeds were sown in hills on one
sidle with 50 cm between plants. Each
experimental sub — plot consisted of 3 rows
each of 70 cm wide and 5.5m length with an
area about 11,55 m”.

The treatments were laid out in sphit
plot design with three replicates. The main
plots were devoted to ameliorative substances
(veast extract at 5gm/L and ascorbic acid at
500 ppm/L) treatments while the sub plots
were assigned to treatments of the nutrient
elements (Fe, Zn, Mn, Fe + Zn, Fe + Mn, Zn+
Mn, Fe + Zn + Mn) at 25 ppm for each of
them in addition to the control treatment
(distillated water).

Yeast extract was prepared by using
technique allowed yeast cells (bread yeast) to
be growing and multiplied efficiently during
conductive acrobic and nutritional conditions.
To produce denovo beneficial bioconstituents,
Le., carbohydrates, sugars, proteins, amino
acids, fatty acids, hormones, etc, hence
allowed such constituents to release out of
yeast cells in readily form by two cycles of
freezing and thawing for disruption of yeast
cells and releasing their content. Such
technique for yeast preparation was modified
after Spencer et al. (1983). Yeast is bio-
compound locally produced in Egypt, it
contains 47% protein, 33% carbohydrates, 8%
nucleic acids, 4% lipids, minerals 8%{Na, Fe,
Mg, K, P, S, Zn, Si, Cu, Se, Mn, Cr, Ni, Va,
Sn and Li), Vici, thiamin, riboflavin, pyri-
doxine, pantorhenate, biotin, cholin, folic
acids and Vit-B12 (Nagodawithana, 1991).

Squash plants were sprayed with the
yeast extract and ascorbic acid solutions three
times (15, 30, 45 days after sowing), as well as
trace elements. The plants were sprayed until

vy

dropping of using a hand-sprayer. Bio-film as
a wetting agent was applied at 0.5 ml/liter of
solution. Trace elements (Fe, Zn and Mn)
were used in the form of FeS0,7H,0 (20%
FC), ZIISO4.7H20 (22% Zn) and M]‘ISO4 HZO
(32.5%Mn).

Thinning took place after complete
germination (two weeks after germination),
with leaving one plant per hill.

Mineral fertilizer with the recommen-
ded dose of NPK, i.c., 60kg N/fed as ammo-
nium sulphate 20.5%, 30 kg/fed P,Os as
calcium superphosphate 15.5% and 48 kg
K,Offed as potassium sulphate 48%. The first
was added after 3 weeks and the second was
afier 5 weeks from sowing. The other cultural
practices for commercial production of squash
were used according to the instruction laid
done by the Ministry of Agriculture, Egypt.
The beginning of harvest was done 50 days
after sowing in both seasons.

Data recorded: -
1- Plant growth and flowering charac-
teristics:

Sample of 5 plants was taken rando-
mly from cach treatment after 60 days from
sowing to estimate plant height, number of
leaves /plant, shoot fresh and dry weight/plant.
Besides, the number of days elapsed from
sowing tili the anthesis of the first female
(pistillate) flower for 25 % of plants per plot
and sex ratio (number of staminate / pistillate
flowers) were recorded.

2- Yield and its components:

Early yield was determined as the
first six harvests. All friits of each plot were
counted during the harvest period and
weighed to record the total yield.

3- Chemical analysis:

At 60 days after sowing, samples of
fresh leaves were taken to determine chioro-
phylls (a and b), N, P and K concentrations
according to the methods described by Black
(1965), John (1970) and Brown and Lilleland
(1946), respectively. For iron, zink and man-
ganese determination, Atomic absorption
Spectrophotometer "Jaril-Ash 850" was used.
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4- Fruit traits:

Sample of 10 fiuits was taken
randomly from each plot to measure average
fruit weight, as well as to determine total
soluble solids (TSS) according to AQAC
(1970). While, carbohydrates content was
determined by method of Magnestki ef al.
(1959).
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The obtained data from this study
were  stafistically analyzed and treatment
means were compared by using least signi-
ficant difference (L.S.D) as reported by
Gomez and Gomez (1984).

The air temperatures during the two
growing seasons of squash at Qaha district
were presented in Table (1).

Table (1): Mean monthly air temperature at Qaha district during the growing seasons

2005 and 2006 of squash lts.

Temperature

Seasons 2005

Seons 2006

Max. (C)

Min. (°C)

Max. (°C) Min. ("C)

16.3

18.7 7.8

18.6

19.6 73

205 10.3

255 9.3

RESULTS AND DISCUSSION

A, Vegetative growth and flowering:

The data in Table (2) show that
number of leaves/plant and fresh and dry
weight/plant were increased in both seasons as
a result of foliar application with ascorbic
acid. But, the increment did not reach the level
of significance compared with yeast applica-
tion. As regard to flowering, data in the same
table show that spraying squash plants with
yeast extract reduced the period from sowing
till anthesis of the first pistillate flower and
gave the lowest sex ratio, which gave the
highest yield (Table, 3) compared with the
spraying with ascorbic acid. These findings
were harmony with those reported by Anton
and Basscim (1998), Anton ef al (1999),
Arisha (2000) and Fathy er al, (2003) who
" demonstrated that the antioxidants such as
citric acid, carotenoids, ascorbate, tocopherol,
glutathione and vitamins protected plants
against the adverse effects of environment
when then they were exogenously applied.

Concerning the effect of foliar appli-
cation of trace elements (Fe, Zn, Mn and their
combination), data in Table (2} show that
untreated plants (control) had the lowest
values of all studied growth characters
compared with plants which treated with

single or combined trace elements. In addi-
tion, the treatments contained Fe com-bined
with Zn gave the best results for plant growth
and flowering traits, this findings may be due
to the role of zinc in the synthesis of auxins
(Mohr and Schopfer, 1995).

As regard to flowering traits, data m
Table (2) show aiso that the combination
among Fe, Zn and Mn reduced the period
from sowing till the anthesis of the first
pistillate flower comparing with the untreated
ones The lowest sex ratio was obtained by the
same combination treatment.

The mnteraction between yeast extract,
ascorbic acid and trace clements had
significant effects on the different studied
characters of plant growth in both seasons.
The combination between Fe and Zn with or
without Mn recorded the highest values of
plant growth in both secason. The same com-
bination of trace elements recorded the
superior results of flowering characters such
as number of days till the first fermale flower
appearing and sex ratio. These results were
true with the application of either ascorbic
acid or yeast in both scasons.

A}
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B. Yield and its components:

Data in Table (3) show that average
fruit weight, number of fruits of carly vield,
eatly yield /plot as well as total yield/fed. were
significantly increased by foliar spray with
yeast extract compared with the ascorbic acid
in both seasons except for number of fruits.
This may be due to the stimulative effect of
yeast extract on enhanced flowering characters
(Table 2) which affect yield and its com-
ponent. These results were similar to those
reported by many investigators on different

vegetable crops (Fathy and Fand, 1996;
Hewedy et al,, 1996; Fathy et al, 2000; Khedr
and Farid, 2000). These results may be due to
effect of veast via its cytokinins content
(Skoog and Miller, 1957) and the high content
of vitamin B5 and minerals that might play a
considerable role in orientation and transloca-
tion of metabolites from leaves into the
productive organs. Also, it might play a role in
the synthesis of protein and nucleic acid
(Natio ef al., 1981).

Table (2): Effect of yeast extract and ascorbic acid with the addition of trace elements (Fe,
Zn, Mn and their combination) on vegetative growth and flowering
characteristics of squash plants during 2005 and 2006 seasons.

No. of feaves/ | Fresh welght! | Dry weight/ No. days till the .
first female Sex ratio
Antioxidants (a) plant plant () plant () flower
2005 { 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006
Ascorbic acid 2283 | 2198 | 64623 | 61891 | B7.76 | 77.97 | 52.65 | 5276 278 251
Yeast extract 22.65 | 2149 | 655.14 | 616.64 | 8785 | 7769 | 4848 | 5162 | 230 2.35
L.SD 5% NS NS NS NS NS NS 0.79 109 0.11 0.03
Trace elements .

Fe 20.84 | 1927 {62912 [ 597.02 | 8657 | 7522 | 5144 | 5331 246 242

Zn 1525 | 2445 | 694.69 | 655.61 | 91.97 | B2.60 | 4831 | 4981 2.73 219

Mn 1831 | 1801 | 61423 {57211 | 83,53 | 72.08 | 5252 | 5531 | .2.88 276
Fe+Zn 2868 | 2632 | 69188 | 67658 | 9276 | B5.25 | 4832 | 48718 1.98 1.99
Fe+Mn 19.69 | 1924 | 62338 | 586.64 | 8477 | 7391 [ 52.00 | 5411 2.68 2.50
Zn+Mn 2226 | 2356 | 66048 | 61748 | 8982 | 7779 | 4959 | 5247 2.33 2.26
Fe+Mn+Zn 2934 | 26.88 | 71525 | 689.77 | 94.60 | 8691 | 4752 | 4731 1.85 1.89
Without 17.55 | 1562 | 57648 | 54697 | 7839 | 6891 | 5481 | 5642 | 344 342
L.S.D 5% 1932 | 234 | 2041 | 463 443 0.58 1.58 2.19 0.22 .06

Interaction (a x b)
Ascorbic acid

Fe 2001 | 2022 {64200 ] 61199 8732 | 77.11 | 5333 [ 5362 | 262 | 243

Zn 2537 | 24.62 | 68841 | 64808 | 9195 | 81.65 ;50244921 ( 339 | 226

Mn 18.39 18.22 | 60993 | 57201 | 8295 7207 (547157211325 286
Fe+Zn 29.19 26.61 | 68385 | 671.29 | 93.00 84,58 150.13]48.21[ 2.05 2.16
Fe+Mn | 1929 20.19 | 61927 | 59907 | 34.22 7548 ]5448) 5521 285 246
Zn +Mn 22.92 2300 | 67227 | 62148 | 9142 7830 | 51335341 262 | 242
Fe+Mn+Zn 2999 | 2736 | 69543 | 676.12 | 93.24 85.19 (49044802 1.94 195
Without 17.68 15.61 | 573.58 | 55120 | 78.00 6945 |5795(57.221354 1 351

Yeast extract

Fe 2162 | 1932 | 631.13 | 582.05; 8583 ! 7333 | 4955 | 53.01 2.3 241

Zn 2513 | 2428 | 70097 ; 663.14 | 9199 | 83.55 | 47.39 | 5041 2.07 212

Mp 18.22 | 1781 | 61852 | 57222 | 8411 | 7210 | 5034 | 5341 2.51 267
Fe+Zn 28.17 | 2604 | 69992 1 68187 | 9252 i 8591 | 4651 | 49.36 191 1.82
Fe+Mn 2009 | 1828 | 62748 | 57419 | 8533 | 7234 | 4952 | 53.01 252 2,55
Zn+ Mn 2187 | 2412 | 64870 | 61348 | 8822 | 77.29 | 4785 | 5153 | 2.04 211
Fe+Mn+Zn 2869 | 2640 | 73507 {70341 | 9597 | 88.63 | 4601 | 46.61 1.75 1.83
Without 1742 | 1563 | 57938 [ 542,73 | 78.79 | 68.38 { 51.34 | 55.62 3.4 333
L.S.D 5% 288 3.30 2887 | 6.55 6.26 082 223 3.09 0.31 0,09

L Y-}
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Table (3): Effect of yeast extract and ascorbic acid with the addition of trace elements (Fe,
Zn, Mn and their combination) on total yield and its components of squash
lants during 2005 and 2006 seasons.

Fruit fresh No. fruit of

Total yield

Early yield /plot
Antioxidants @) | weight () | early yield/ plot M {ton/fed) T8 (%)
2005 2006 | 2005 | 2006 2005 2006 2005 2006 2005 2006
Ascorbic acid 114.58 | 107.68 | 5447 | 5137 587 5.59 12.56 | 1340 3.89 376
Yeast extract 12025 | 11026 | 5649 | 54.09 706 7.18 1523 | 14.85 3.56 3.79
L.S.D 5% 1.95 171 NS 1.03 0.23 0.69 0.65 0.50 NS NS
Trace elements {(b)

Fe 11051 | 108.78 | 51,75 | 52.19 6,28 6.81 12.58 | 14.56 391 3.78

Zn 12469 | 11250 | 5898 | 5637 6.76 691 1525 | 1530 4.02 392

Mn 10699 | 10400 ) 4347 | 40.93 5.56 5,78 11.36 | 12.24 3.79 332
Fe+ Zn 12590 | 11285 | 68.53 | &4.10 7.10 7.22 17.07 | 16.24 4.14 4,03
Fe+ Mn 11247 | 108.70 | 4931 | 4973 | 6.17 565 112321 1292 | 382 3380
Zn +Mn 12037 [ 11066 1 5622 | 5556 | 6.68 695 | 1390 | 1496 | 391 3,88
Fe+Mn+7n 13226 | 11420 7527 | 72.78 7.62 7.72 1828 | 1671 426 4.35
Without 103.11 | 100.08 ) 40.30 | 30.17 5.07 4.06 10.37 | 10.07 3.63 3.14
L.S8.ID 5% 389 343 8.73_[ 2.06 045 1.37 1.29 1.00 0.18 0.21

Interaction (a x b)
Ascorbic acid

Fe 10527 | 107.68 | 51.16 : 55.63 5.63 6.05 1152 | 1428 3.91 3.91

Zn 12046 | 112.21} 5757 | 5533 627 6.21 1306 ;| 14.65 401 3.96

Mn 103,51 | 100.88 | 42.59 | 3782 526 4.64 10.79 | 10,95 377 332
Fe+Zn 1223 | 11234 | 66.74 | 6299 6.55 6.55 1573 | 1545 4,18 3.94
Fe+Mn 111.06 | 107.66 | 4741 | 4751 538 497 10,92 | 11.72 381 3.71
Zn+Mn 11536 | 108.75 | 5509 | 5549 5,95 6.29 11.89 | 1444 3.89 3.93
Fe+Mn+7Zn 130,01 | 11280 73.10 : 70.39 7.07 6.8 16,98 | 16.04 411. 426
Witheut 98.65 J_ 99.05 § 28.75 | 25.77 451 326 9.63 9.69 351 305

Yeast extract

Fe 11576 | 10988 | 52.34 | 48.75 6.93 7.56 1364 | 1484 | 391 3.65

Zn 12891 ; 11280 | 60.39 | 5742 7.26 7.61 1744 | 1595 4.02 1.88

Mn 11047 | 10713} 4436 | 4404 | 622 693 | 1194 | 1353 | 382 131
Fe+Zn 129.51 | 113.36 | 7032 | 65.21 | 7.66 7.9 i841 | 1704 | 410 4.11

Fe +Mn 11388 | 10973 | 512 5194 6.96 6.33 13.72 | 14.13 382 385
Zn+Mn 12538 | 112.56 | 57.35 | 55.63 741 7.62 1592 | 1548 393 3.83
Fe+Mn+ Zn 1345 | 115.50( 7744 | 75.17 8.17 3.64 1962 | 17.38 44 4.44
Without 10056 1 101.10 | 3851 | 34.56 5.88 485 11,12 | 1045 3175 322
LSD 5% 5.50 485 | 1235 ] 2901 0.65 1.95 1.83 141 (.26 0.29

Conceming the application effect of
iron, zinc, manganese and their combinations
on yield and its components, data in Table (3)
show that all trace elements trcatments
significantly increased all the estimated cha-
ractenistics over the untreated ones in both
season. Moreover, it is evident that using the
mixture of micro-nutrients of Fe and Zn and
or without Mn were the most superior among
the used treatments. It could be suggested that
the resultant improvement i early and total
yield of summer squash by the application of
the mentioned trecatments and also the
depression in those of untreated plants under
cold stress condition were logically true and
expected, since the same treatments gave
similar effects on growth parameters specially
the clear accumulation in dry matter (Table 2)
and mineral content (Table 4 and 5). These

results were attributed to several important
function in alteration the plants to be-in an
intemal active protective case against cold
stress adverse effect. The obtained results and
interpretation are confirmed by findings of
Alicn (1968), Ashour and El-Fouly (1970),
El-Ghamriny (1976), Amer (1981), El-
Beheidi ef al., (1988b) and El-Nagar (1996).

The interaction between foliar spray
with yeast extract and ascorbic acid with trace
elementsindicated that the highest values of
average fruit weight, number of fruits of early
yield, early yield/plot and total yield/fed were
obtained from plants sprayed with veast
extract with the combination treatment of
foliar spray with iron, zinc and mangancse
followed by Fe with Zn compared with other
treatment especially untreated one.

At
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C. Fruit quality:

Data in Table (3 and 4) show that
TSS content and total carbohydrates were
increased by foliar spray of yeast extract
compared with the plants that were treated

with ascorbic acid. But, the mcrement did not
reach the level of significant for TSS content
in both season. Similar results were obtained
by Mohamed et al. (1999) and Fathy ef al
(2000).

Table (4): Effect of yeast extract and ascorbic acid with addition of trace elements (Fe, Zn,
Mn and their combination) on total carbohydrates in fruits and chemical

constituents of leaves of ¢ uash

Total
carbohydrates

' (mg/100 gF.W)

Antioxidants
@

lants durin

2005 and 2006 $easons.

P (%)

2005 2006

2005 | 2006

Ascorhic acid 14.53 14.49

0.53 042

Yeast extract 16.34 15.68

0.55 047

L.SD 5% 0.50 0.11

NS 0.03

Trace elements (b)

Fe 1538 14.02 3.94

049 | 038

Zn 1740 16.07 4.10

0.60 0.51

Mn 13.00 13.25 3 M

049 | 031

Fe+Zn 17.75 17.61 4.21

0.61 0.56

Fe + Mn 13.73 13.88 3.69

049 | 039

Zn + Mn 16.58 14.63 4.02

052 | 049

Fe+Mn+Zn 18.63 18.98 435

0.67 0.62.

Without 101 | 123 3:66 3.07

041 0.30

L.S.D 5% 1.00 022 | 0.66 034

006 | 003

Interaction {ax b)

Ascorbic acid

Fe 14.52 13.59 | 452 3.83

047 | 032

Zn 15.99 1478 | 461 | 400

0.61 0,52

Mn 13.35 1274 | 3.66 3.55

0.47 0.28

Fe+Zn 1641 1617 | 4.65 402

061 | 055

Fe + Mn 13.74 1382 | 417 338

046 ¢ 037

Zn+Mn 14.85 1475 | 451 398

052 1 G351

Fe+Mn+Zn 16.77 1808 ; 4.67 4.26

0.65 0.61

Without 10.64 1202 | 359 30

042 | 0.4

Yeast extract

Fe 16.25 1445 | 4.76 4.04

0.52 0.44

Zn 18.81 1735 | 539 | 420

0.58

Mn 12.65 13.76 | 441

0.51

Fe+Zn 19.08 19.05 | S5.68

0.62

Fe+Mn 13.73 13.94

0.53

Zn +Mn 18.31 14.52

0.53

Fe+Mn+Zn 19.88

0.69

Without 1245

0.39

Conceming the effect of foliar spray
with trace elements and their combination on
fruit quality, data in Table (3&4) show clearly
that all treatments significantly increased TSS
content and total carbohydrates in both
scasons compared with the control. Similar
results were obtained by El-Ghamriny (1976),
El-Behcidi ef al. (1978) and EI-Nagar (1996).

As regard to the effect of the
interaction, data in the same table, show that
spray plants with vyeast and combined

¥1y

treatment (Fe+Zn+Mn) sigmficantly increased
all the studied fruit quality traits.

D. Chemical composition:

Table (4 and 5) indicate that foliar
spray with yeast extract significantly increased
N, P, Fe, Zn and Mn concentrations in both
scasons. Similar results werc obtained by
Fathy and Farid (1996), Mohamed el al
(1999) and Fathy et al (2000). While, spra-
ying with ascorbic acid did not significantly
affect chlorophyll but increased carotinoides,
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in both scason. Similar results were reported
by Hala e/ al (2005). Who reported the
positive effect of antioxidants on photosyn-
thetic pigments in broad bean plants. The
increment of photosynthetic pigments in
response to ascorbic acids might be due to
their role as antioxidants in protecting chioro-
plasts from oxidative damage by oxidative
stress (Munne e/ al, 200]).

Annals Of Agric. Sc., Moshtohor, Vol. 46(3), 2008

The significant lowest content of
minerals and chlorophylls a, b and carotene of
the untreated plants reflected unconductive
internal physiological and metabolical status
and might led to poor cold tolerance case,
such case extended to growth and yield of
these plants.

Table (5): Effect of yeast extract and ascorbic acid with addition of trace elements (Fe, Zn,
Mn and their combination) on chemical constituents of leaves of squash plants

during 2005 and 2006 seasons.

Antioxidants (2) Zn (%) Mn (%) Chlorophylla | Chlorophyllb | Caretenoids
2005 2006 | 2005 | 2006 2005 2006 2005 2006 | 2005 | 2006

Ascorbic acid 23.89 2025 | 7.19 ] 1110 0.61 0.55 040 0.36 072 ] 0.75
Yeast extract 2549 2149 | 856 | 12.04 0.58 .52 0.39 0.36 062 | 0.63
L.S.D 5% 1.19 097 (0181 013 NS 0,03 NS NS 002 § 0.04

Trace elements (b)

Fe 22.75 1826 | 704 1 1054 | 060 0.50 0.38 036 | 0.65 | 0,67

Zn 27.1% 2442 | 757 1097 0.63 0.57 0.42 040 [0.72 075

Mn 21,62 1652 {816 ] 11.91 0.55 045 034 030 | 0520355
Fe+Zn 2926 2637 [ 782 | 1153 0.64 0.61 045 043 | 080 | 0.83
Fe + Mn 22.97 1695 {830 ] 1214 | 055 0.49 .36 034 | 06] | 058
Zn+Mn 2384 2089 | 859 | 1268 0,60 0.55 0.39 0.36 070 | 0.72
Fe+Mn+Zn 29.60 3009 | 877 ] 1322 (.65 0.67 0.47 044 084 | 089
Without 20,31 1346 | 677 | 9.59 0.54 0.44 031 028 | 049 | 052
L.8.D 5% 239 1.95 037 | 026 0.06 0.05 0.05 0.04 0.07 | 0.07

Interaction {ax b) .
Ascorbic acid

Fe 22.26 1694 | 645 997 0.61 0.51 0.39 036 [ 068 [ 0.72

Zn 25.56 2351 | 647 | 10.11 0.65 0,59 041 040 1076|079

Mn 21.74 1602 1 749! 1166 | 056 045 0.33 029 | 063 | 0.67
Fe+Zn 27.58 2654 | 705 [ 11.05 0.65 0.61 047 044 | 082 | 085

Fe + Mn 226 1621 | 7.58 | 12.03 0.57 0.49 0.37 033 [ 066 | 067
Zn+Mn 23.63 2113 | 812 | 1222 0.62 0.58 0.4 037 | 076 | 0.78
Fe+Mn+Zn 27.76 2911 | 830 | 1248 0.68 0.73 0.49 0.45 0.88 | 0.93
Without 20.04 1253 1613 ] 932 0.54 0.44 0.32 029 | 056 | 0.61

Yeast extract

Fe 23.23 1962 | 763 | 11.12 0.59 049 037 | 036 062 | 0.63

Za 28.84 2544 | 866 | 1184 0.62 0.55 0.43 04fF | 069 [ 072

Mn 21.51 17.03 | 884 | 12,17 0.54 0.45 0.36 031 041 | 043
Fe+Zn 30.94 2621 8601 1201 0.63 0.60 0.44 042 0,78 | 0.81
Fe+Mn 23.36 1771 | 9.02 | 1226 0.54 049 0.36 0.35 0.56 { 049
Zn + Mn 24,05 2065 | 906 | 13.15 058 | 0353 037 036 | 065 { 0.66
Fe+Mn+Zn 31.44 31.07 11925 | 139 | 063 0.61 0.46 044 | 081 | 0.86
Without 20.58 1439 | 742 | 9.86 (.54 0.44 031 028 | 041 | 043
LSD 5% 3.38 277 1033 037 0.09 0,07 0.07 005 | 005|010

As regard to the effect of trace
elements and their combination on chemical
composition, data in Tables (4 & 5) show that
all treatments significantly increased N, P, K,
Fe, Zn and Mn as well as chlorophylls a, b and
carotinoide concentrations compared with the
control {untreated plants) in both seasons. The
pronounced superior effect of foliar spray with
trace clements may be due to the fact that

micronutrient application may be increased
the uptake and content of N, P, K, Fe, Zn and
Mn in plant. Similar results were obtained by

El-Ghamriny (1976), EI-Beheidi et ai,
{1988b) and EI-Nagar (1996).
As for the interaction effect on

chemical composition, data in Table (4&5)
show also that foliar spray with yeast extract

YA
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and ascorbic acid i addition to trace elements
and their combinations significantly increased
all assayed macro and micro elements.
However, yeast extract might be enhanced the
capability of plants to reduce the adverse
effect of cold via its role in activation of
plasma membrane ATP as pump. (Schaller
and Sussman, 1988) and might be thereby
alter the plant cells into harden to tolerate
status (Iswari and Palta. 1989 and Palta,

1990), which reflect on good absorption of
nutrients and water from soil solution.

Generally, from the obtained results
of this study, the foliar application of ycast
extract combined with the mixturc of iron,
zinc and manganese was the best treatment
and it is recommended for increasing produc-
tivity and improving fruit quality of squash
{cv. Eskandarani) under condition of early
summer planting.
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