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ABSTRACT

The possibility of improving growth and yielding ot pea piants grown under
rectaimed soil conditions which having salinity level of about 5000 ppm was
investigated in a private Farm, Fayoum, Egypt, during the two successive seasons of
200772008 and 2008/2009. For achievemnent this aim, the calcium paste treated-seeds
of pea were sown in beds fecundated with ground sunflower heads. The producing
pea plants were sprayed with ascorbic acid at the rates of 0, 100, 200,300 and 400
mgL™". Significant positive influences of calcium paste plus ground sunflower heads
applied alone or in combination with all ascorbic acid treatments used under this study
were observed on growth, yield of green pods and seeds as well as the tested
chemical constituents. In comparison with untreated seeds sown in non-fecundated
beds, the plants producing from the calcium paste treated-seeds sown in beds
facundated with ground sunflower heads represented significant increases in growth
traits (i.e. plan! height, No. of branches plant” and shoot dry weight plant™) and green
pods yield and its components {i.e. No. of green pods plant™, pod weight and green
pods yield fec!dan"’) as well as green seeds yield and its components {i.e. No. of
green seeds pod”’, 100-seed weight and green seeds yield feddan™). In addition, the
concentrations of some chemical constituents (i.e. total chlorophyll, total carolencids,
ascorbic acid, free proline, total soluble sugars, total phencls, N, P, K, Ca, Ca/Na
ratio, Fe, Mn and Zn in shoots of piants besides, starch% and protein% were
increased with the shortage in total soluble sugars% in green seeds). As for scorbic
acid foliar, application, plants sprayed at all studied rates (i.e. 100, 200, 300 and 400
mgL™") revealed significant increases in all investigated parameters (i.e. growth traits,
green pods and seeds yields and their components as well as chemical constituents
of piant shoots and green seeds) as compared with unireated plants. Ascorbic acid
treatment at the rate of 300 mgL ™" combined with calcium paste trealed-seeas sown in
beds fecundated with ground sunflower heads proved to be the best and may
counteracted the inhibitory effects of salinity on pea plants.

In view of above mentioned results, it has been concluded that spraying pea
plants "cv. Master-B", producing from calcium paste ireated-seeds sown in beds
fecundated with ground sunflower heads, with ascorbic acid at the rate of 300 mgl.”
¢ould be counteracted the adverse conditions particularly, salinity up to 5000 ppm and
consequently, aconomic green pods and seeds yield is obtainabie.
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INTRODUCTION

Pea (Pisum sathwum L. is ore of the popular vegetable crops in
Egypt, usually cultivated as a winter crop for consumption, processing and
exportation as well. it acls as a rich source in protein, carbohydrates and
other nutrients for human diet. Beside the trials for improving pea productivity
in the old suils, others must be carried to improve the growth and yield of pea
in the newiy reclaimed soils (this kind of soil is saline). Pea is classified as a
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salt sensitive vegetable crop (Pasternak, 1987). 1t is nevertheless an
important crop in new reclaimed areas in Egypt, where much of soils is
saline. Saline conditions disrupt several physiological processes in plants
leading {o a general reduction in growth and vield (El-Saidi, 1997 and
Greenway and Munns, 1980). The drastic influence of salinity on plant growth
and metabolism was attributed, principally, to the enhanced Na® uptake which
causes ion excess in ptant tissues (Abbas ef al, 1991). One of the primary
effects of increasing salinity in the growth medium is the inhibition of K*, Ca®
and NO; uptake by plant roots (Maas, 1986). In addition, it is well established
that salinity stress damages plant cells through production of reactive oxygen
species including superoxide, hydrogen peroxide, hydroxyl anions and singlet
oxygen {Scandalios, 1997). Efforts have been made to control salinity by
technological means; reclamation, drainage, use of high leaching fractions
and application of soil amendments (Abdel-Naby ef al,, 2001). On the other
hand, some frials have been made to alleviate the disturbances in plant
metabolism excreted by salinity stress. It has been suggested that ascorbic
acid is one of natural and safety substances may help to overcome some of
these inhibitory effects (Rady, 2008).

Ascorbic acid is an important antioxidant defense in plant cells (Foyer
and Halliwell, 1976) to pretect them by scavenging the reactive oxygen
species. it also stimulates respiration activities, cell division and many
enzymes activities (Rautenkranz et al, 1894), It has synergistic effects on
growth, yield and its components as well as chemical compasition of several
crops under favourable and unfavourable environmental condition i.e. salinity
(Ahmed et al., 2002 and 2003; Mostafa, 2004 and Rady, 2008). It has been
also suggested that calcium is an important factor in maintenance of
membrane integrity and ion-transport regulation. it is essential for K'/Na”
selectivity and membrane integrity {Epstein, 1961 and Hanson, 1984).
Elevated Ca"™ concentrations in the nutrient solution mitigated the adverse
effects of salinity by inhibition of Na’ uptake (Greenway and Munns, 1980)
and reduction in leakage of membranes (Leopold and Willing, 1984). LaHaye
and Epstein (1969) clearly postulated that the Ca''/Na’ interaction takes
place at the plasmalemma. They suggested that Na” acted by displacing Ca*”
from membranes, leading to increased membrane permeability and
intracefiular Na" concentrations.

Accordingly, this work was planned for studying the influence of
foliar application with ascorbic acid, seed treatment by calcium paste and
fecundating seed-beds with ground sunflower heads on growth, green yieid
and its components as well as some chemical constituents of pea plants
grown under saline reclaimed soil conditions.

MATERIALS AND METHODS

During the two successive winter seasons of 2007/2008 and
2008/2009, a field trial was carried out at a private Farm, Fayoumn, Egypt.
This successive experimental attempt aimed to study the influence of
ascorbic acid foliar application, seed ireatment with calcium paste and
fecundating seed-bed with ground sunflower heads on growth, green yield
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and some of its compcnents as well as some chemical constituents of pea

{Pisum sativumn L.} plants cultivated in saline reclaimed soil (ca. 5000 mgL’ )

Before sowing, soil samples to 25 cm depth from the experimental site were

collected and analyzed by the standard procedures of Jackson (1967).
Results of the soil samples analysis are presented.in Tabie (1).:

Table (1): Physical and chemicai propérties of the selected site in both
-2007/2008 and 2008/2009 seasons.

Property 2007/2008 2008/2009
Physicai:
iClay% 28.75 ) 28.15

1% 20.05 20.45
Sand% 50.20 60.40
Soil texture Loeamy sand Loamy sand
:Chemical: )

H(1:2.5) 7.850 7.690
ECe(dSm") 7.890 7.780
IOrganic matter% 1.190 1.230
CaC0:% 8.140 8.060
Total N% 0.074 0.071
Available nutrients (mg Kg” soil}:

K 71.25 69.70
P 18.07 18.65
Fe 06.14 06.00
Mn 04.69 05.04
Zn 01.G5 00.96
Cu T 01,63 | 0170

Seeds of pea cv. "Master-B" obtained from agricultural research
center, Giza, Egypt were sown on November 15, 2007 and 2008. A seasona
total of 200 200 and 100 kg feddan™ calcium quperphosphdte {15.5% P;Qs)},
ammonium  sulphate (20.5% N) and potassium sulphate (48% KO,
respectively were applied. N and K;O amounts were split into two halves,
One half is applied in one month after sowing and the other half applied alter
15 days ater while, P amount applied on the surface soil at the beginning of
the experiment. Recommended cultural praciices for growing pea plants
were followed. Treatments cornprised $ ascorbic acid rates; 0, 100, 200, 300
and 400 mgL"". These treatments were applied alone or in combination with
seed treatment with calcium paste sown in beds fecundated with ground
sunfiower heads.

Method of ascorbic acid application:

Ascorbic acid at mentioned concentrations was sprayed on shoots of
plants to run off, two times; 25 and 40 days afier sowing. Few drops of tween-
20 were added to the spraying solution as a wetting agent.

Method of seed treatinent with calcium paste:
a. Preparation of calcium paste:

Calcium nitrate was mixed with wheat bran (a by-product of wheat}
{1:2 WAW) and kneatled tcgether by using Arable Gum solution (8%) as a
sticking agent ic oblain pasie of calcium able to retnaining around seeds to
fonger time,
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b. Treatment of seeds with calcium paste:

Before sowing, pea seeds were covered with calcium paste through
the better mixing between them. Treated seeds were allowed to dry.
Fecundating seed-bed with ground sunflower heads:

Air-dried sunflower heads {a by-product of sunflower crop) were well
cleaned by washing in tap water and dried in forced-air oven at 70°C for 48h.
Then, grinded in high-speed labaratory grinding mill {The Straub Company
Model 4E Grinding Mill) to pass through 2.5 mm sieve. The ground sunflower
heads were added at fair amounts in seed-beds before sowing directly as a
water retainment agent in the rizhosphere,

Chemical analysis of wheat bran and ground sunflower heads were
determined (Table, 2) as outlined by A.O.A.C. (1995). Moisture content was
estimated at 105°C/3h. Ash was estimated by aching in an electric muffle at
550°C for 6 hours. Total fibers (%)} were dstermined by an enzymatic
gravimetric method as described by Prosky et al. (1988) as well as water
holding capacity was measured as ocullined by Eastwood {1973).

Total {2): Some constituents of wheat bran and ground sunflower heads
used in the experiment (mean of the two seasons).

’ Ground sunflower
Property Wheat bran heads
Moisture% 4.50 10.80
Ash% 5.20 15.36
[Totat fibers% : 35.30 39.10
Water holding capacity {g/q) 3.30 7.70

The experimental design used was a splt-plot design with four
replicates. The main plots were calcium paste treated-seeds sown in beds
fecundated with ground sunflower heads or untreated seeds sown in non-
fecundating beds, and the submain plots included ascorbic acid treatments.
Each experimental unit consisted of 5 rows 3m long and 70 cm width, within
row spacing 20 cm apart. )

Recorded data:
1. Vegetative growth traits:

Sixty days after sowing, four plants were randomly chosen from each
experimental unit and cut off at ground level and subm;tted to the foliowing
determlnataons piant height (cm), No. of branches plant’ and shoot dry
weight plant™ (g).

2 Green yield and its components:

At the proper stage of marketable green pods, harvesting was done and
samples of 20 pods were randomly taken from each expenmental unit and
the following data were recorded: No. of green pods plant”, green pod waght
(g), No. of seeds nod™, 100-seed weight (g), green pods y:eld feddan™ {ton)
and green seeds yield feddan™ (Kg).

3. Chemical constituents:

Shoots of 6 randomiy selected plants were collected on January 15, in
both seasons (frash seeds at the marketable stage) from each experimental
unit for chemical determinations. Total chlorophyll and total carotencids were
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extracted from fresh leaves by acetone (80%) then; their concentrations were
determined (mgg“) using colorimetric method as described by Arnon {1948).
Total phenols were extracted from fresh shoots using 80% ethancl then,
colorimetrically determined (mgg™) using Folin-Denis reagent by the method
of Srell- and Snelf (1953). Ascorbic atid was détermined using the 'dye 2,6-
dichlorophenol indophenol method as outlined by A.0.A.C./(1995) in fresh
shoets. Starch {%)‘was exiracted from fresh seeds using 80% ethanot then,
hydrolyzed by concentrated HC! then, determined by using Fehling reagent
(A+B) and methylene blue as an indicater (A.O.A.C., 1995). The foilowing
parameters were determined using dry matter of shcots and harvested fresh
seeds. Total soluble sugars % (in shoots and seeds) were colorimetrically
determined using phosphomolybdic acid reagent according to Dubois ef al.
{1956). Free proline was extracted from dry matter of shoots by 5-
sulphosalicylic acid (3%) then, determined colorimetrically (mgg™} using acid
ninhydrin reagent as outlined by Bates et al (1973). Nitrogen (mgg"1 dry
matter of shoots and seeds) was colorimetrically determined by using the
Orange G dye according o the method of Hafez and Mikkelsen {1981) then,
protein % in seeds was calculated by multiplying N% x 6.25. For P, K, Ca,
Na, Fe, Mn and Zn determinations; the wet digestion of 0.1 g of fine dry
material of shoofs of each treatment was done with suiphuric and perchloric
acids mixture as mentioned by Piper {1847). Phosphorus (mgg") was
colorimetrically estimated using chlorostannus molybdo-phosphoric blue color
method in sulphuric acid system as described by Jackson {(1967). Potassium
and sodium {(mg g“) was determined usinq a Perkin-Elmer, Flame
Photometer (Page ef af, 1982). Calcium (mgg ), iron (ppm), manganese
(ppm) and zinzs (ppm) were delermined using a Parkin-Elmer, Model 3300,
Atcmic absorption Speclrophotometer {Chapman and Pratt, 1961).
Statistical analysis.

All data obtained in both seasons of this sludy were subjected {o the
analysis of variance. LSD at 0.05 was used to differentiate rmeans according
to Snedecor and Cochran {1980).

RESULTS AND DISCUSSION

All discussed data of this study are the mean values of the two
seasons because of the similarity of resuiis trend in the two seasons.
1. Vegetative growth traits:

Plami height, branches number plant’ and shoot dry weight plant’
presented in Tabie {3 were significantly increased by 24.09%, 57.50% and
80.18%, respecively when seeds Ureated with calcium paste then, sown in
beds fecundated with ground sunfiower heads as compared with these
parameters when seeds sown in thelr beds without zny treatments for both
seeds and their beds alike. These improving effects on studied vegetative
growth parameters may be dus {o that Ca® in calcium paste reduced the
harmful effects of salinity on sseds and consequently pesitively reflected on
germination and emargence peccentages. in addition, it has been explained
in a way that root hairs of planis were able to maintain higher leveis of
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membrane-associated Ca’* when exposed to high concentrations of NaCl
(Cramer ot al, 1985). In fact, it is essential to have Ca" of selective
permeability, i.e. membrane integrity (Poovaiah and Reddy, 1993). This
helped in improving vegetative growth traits through improving plant growth.
Furthermore, ground sunflower heads found in seed-beds are able to
maintenance of water (Table 2) in rizhosphere and consequently dilution of
salinity around roots. Regarding results of this study, increasing macro-and
microelements (N, P, K, Ca, Fe, Mn and Zn) as shown in Tables (8-10) and
the decrease in Na* (Table 9) induced by seed treatment with calcium paste
and fecundating seed-beds with ground sunflower heads led to the significant
increase in vegetative growth traits.

Table (3): Effect of calcium paste treated-or untreated-seeds sown in
beds fecundated or non-fecundated with ground sunflower
heads and foliar application with ascorbic acid on some
growth fraits of pea plants grown under reclaimed soil
conditions during 2007/2008 and 2008/2009 seasons.

Ascorbic acld  2007/2008 | Mean | 2008/2009 | Mean |Meanofthetwol L
(mgl") 2 = (B} . =| (B) e )
-Ca” T +Ca Ca” [ +Ca -Ca”™ [+Ca
Plant height (cm)
29.5 39.2 34.4 30.1 39.0 34.6 29.8 39.1 34.5
100 34.1 45.3 39.7 | 340 46.2 40.1 34.1 45.8 40.0
200 40.8 50.4 45.6 38.7 50.8 44.8 39.8 50.6 45.2
00 51.6 59.2 55.4 50.3 60.4 554 51.0 59.8 55.4
00 51.4 58.8 55.1 50.2 60.4 55.3 50.8 59.6 55.2
Mean (A} 41.5 50.6 40.7 51.4 41.1 51.0
LSDgos A 2.9 2.5 ) 2.7
B 4.4 38 4.2
AxB 5.3 4.8 5.1
Ngo. of branches plant”
3] 1.12 2.00 1.66 |-1.20 2.00 1.60 1.16 2.00 1.68
100 1.29 2.28 1.7% | 1.38 2.31 1.85 1.34 2.30 1.82
1200 1,50 2.56 2.03 1.52 2.60 2.06 1.51 2.58 2.05
300 2.02 Z.82 242 | 2.00 2.90 2.45 2.01 2.86 2.44
1400 2.00 2.81 2.41 2.00 2.90 2.45 2.00 2.86 2.43
Mean (A] 1.59 | 2.49 162 | 2.54 166 | 282
LSDges A 0.14 0.12 0.13
B 0.21 0.19 0.20
AxB 0.27 0.25 Q.26
Shoot of dry weight plant” {g)
o 85.09 10.21 8.15 5.20 | 10.03 812 6.15 10.12 8.14
1040 7.0% 11,86 | 9.49 7.94 | 11.84 9.49 7.08 11.90 9.49
1200 B8.18 13.80 § 10.59 | 8.12 | 13.65 { 10.91 8.15 | 13,75 | 10.95
1300 10.16 | 15,12 | 1264 | 9.98 | 1552 [ 1275 | 10.07 [ 1632 | 12.70
400 1009 { 1510 | 1260 ; 995 | 1550 | 12.73 | 10.02 | 15.30 [ 12.66
Mean {A) 8.31 13.24 B8.28 | 13.32 8.29 13.28
LSDoes A 0.64 0.60 0.62
B 0.96 0.89 0.93
AxB 1.28 1.18 1.23

+Ca = Seed covered with caiclum paste and sown in beds fecundated with ground
sunflower heads.
-Ca = Seed without caicium paste and sown in beds froe from ground sunflower heads.
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All sub-maln treatments; ascorbic acid at the rates of 0, 100 200, 300
and 400 mgL‘ (Table 3) reveal a gradual significant increase ln al! studied
vegetative growth tralts, i.e. plant height, branches number plant® and shoot
dry weight plant was observed as a result in raising asoorbtc acid rate
gradually applied up to 300 'mgL”’. The rate: of: 400 mgL ascorbic acid
proved to slightly decreased the mentioned parameters as compared with the -
rate of 300 mgi.. The maxirmum results were recorded with ascorbic agid
foliar application at the rate of 300 mgL which surpassed the results of water
foliar spray {the rate of zero mgL ascorbic aczd) by 60.58%, 54.43% and
56 02% for plant height, branches number plant' and shoot dry weight plant’

! respectively. These results indicate that the most proriounced counteracted
effects of studied sofl salinity (Ca. 5000 ppm} on vegetative growth traits
under study were overcomed by the exogenous application of ascorbic acid
which led to the increase in endogenous level of this substance (Table 6} and
consequently led to protect plant cells including protect the photosynthetic
apparatus by scavenging reactive oxygen species (Zhang and Schmidt,
2000) thus, vigorous piant growth will be obtained under salinity stress. In this
connection, Prusky (1988) and Elade {1892) stated a positive action for
antioxidants especialiy, ascorbic acid on growth and atiributed this finding tc
their effects on counteracting drought, salinity and diseases stresses and
protecting plant cells against free radicals that responsible for plant
senascence as well as to their auxinic action and consequently enhancing
growth characters. In addition, ascorbic acid might regulate cell wall
expansion, cell division and cell eiongation through its action in cell
vacuclarization (Arrigoni, 1994; Navas and Gomez-Diaz, 1935 and Cordoba-
Pedregosa ef al,, 1996}, improves the nutritional status (Tabies 8, § and 1)
and abscrbing phenolic compounds which fead io save the growing tissues
from toxic effects of the oxidized phenois {Gupia et al, 1980} andfor
enhances the biosynthesis of soluble sugars (Table V) and carbohydrates
(Rady, 2006). These findings are in coincidence with those obtained by
Ahmed ef al. {1998}, Ragab (2002), Ahmed et aj, {2003); Mostafa (2004) and
Rady (2008).

The effect of the interactions between the main treatments (untreated
seed sown in non-fecundated heds or treated seeds with calcium paste and
sown in beds fecundated with ground sunflower heads) and sub-main
treatments (ascorbic acid foliar application) was significant. The hughes‘
values of plant height, branches number plant” and shoot dry weight plant”’
were recorded from the treatment 300 mgL ascorbic acid under seed
treatment with calcium paste plus seed-beds fecundated with ground
suitflower heads which recorded 52.94%, 43.00% and 51.38% increases for
plant height, branches number plant’ cmd shoot dry weight plant”,
respectively above the fraatment zero mgl' ascorbic acid under sead
treatment with Calcium paste plus s2ed-beds Tecundated with ground
sunflower heads and recorded 100.67%, 148.55% and 149.11% increases
above the treatrent zero mglL™ ascorbic acid under untreated seeds and
their beds. The superiority of the treatment having the highest values might
come from improving the nutritional status of plants of this treatmant (Tables
8-10), the shortage of Na* {Table 9) and the increase in total soluble sugars
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and proline (Table 7) saving more osmotic solutes which enable p!ant cells to
maintain more water against salinity.
2. Green yield and its components:

Data in Tables {4 and 5) indicate that all green yield and its
components under study% i.e. No. of green pods plant pod weight, total
green pods vield feddan™, No. of green seeds pod™, 100-seed weight and
green seeds yield feddan™ were significantly mcreased as a result of calcium
paste-treated seeds sown in ground sunflower heads-fecundated beds which
recorded 76.26%, 33.43%, 134.85%, 30.72%, 30.97% and 176.24% for
above mentioned green yield and its components, respectivety as compared
with calcium paste-untreated seeds sown in ground sunflower heads-non-
fecundated beds.

Table (4): Effect of calcium paste treated-or untreated-seeds sown in
beds fecundated or non-fecundated with ground sunflower
heads and foliar application with ascorbic acid on green yield
and some of its components of pea plants grown under
reclaimed soil conditions during 2007/2008 and 2008/2009
seasons.

scorbic acid 20072008 | Mean | 2008/2009 | Mean | Meanofthe |\
(mgL”) - - (B) - - (B) {tWo seasons (B)
-Ca'* | +Ca -Ca* [+ Ca Ca- l+Ca”
No. of green pods piant’
0 5.28 8.10 6.74 5.41 8.39 6.90 5.40 8.24 6.82
100 5.49 8.54 7.02 5.54 9.14 7.34 5.52 B8.84 7.18
200 581 | 1068 | 8.24 | 598 | 1092 | 845 | 590 [ 10.80 | 8.35
1200 7.40 1421 | 10.81 { 756 | 13.97 | 10.77 | 7.48 | 14.08 10.79
400 7.36 ) 1429 ; 1083 | 760 | 13.90 [ 1075 | 748 { 14.10 | 10.79
Mean (A} 6.28 [ 11.15 642 | 11.26 6,36 | 11.21
.SDgas A 0.21 0.24 0.22
B .30 0.36 0.33
AxB 0.36 0.42 0.39
Pod weight {g)
o 2.61 3.98 3.30 2.58 4.05 3.32 2.60 4.02 3.3
100 2 98 4.11 3.55 2.89 4.19 3.54 2.94 4.15 3.55
200 32 446 | 3.85 | 318 | 438 | 3.78 | 3.21 | 442 3.82
00 4,00 5.10 4.55 4.03 4.91 4.47 4,02 5.01 4.52
400 4.1 5.05 4.53 3.98 4.97 4,43 4.00 5.01 4.51
Mean (A) 3.37 | 454 | 3.33 [ 4.50 2.35 | 4.52
LSDoes A 0.18 0.14 0.16
B 0.27 0.21 0.24
AxB 0.33 0.27 0.30
Total green pods yield feddan™ {ton) .
10 0.42 .97 L 0.70 0.42 1.02 0.72 0.42 1.00 0.71
100 (.49 1,05 077 ; 048 1.15 0.82 0.49 1.10 0.80
200 C.55 | 1.43 | 4.00 | 057 | 143 | 1.00 j 057 | 1.43 1.00
300 089 | 212 | 152 [ 090 | 208 | 1.49 | 090 | 2.12 1.51
00 088 |. 2.19 1.54 | 0.92 2.05 1,49 0.90 2.12 1.51
ean [A) 0.65 1.56 0.66 1.58 0.66 1.55
.5Daps A 0.07 0.05 0.06
B 0.09 0.07 0.08
AxB Q.12 0.08 0.10
+Ca = Seed covered with caicium paste and sown in beds fecundated with ground

sunfiower heads,
-Ca = Seed without calcium paste and sown in bads free from ground sunflower heads.
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Table {5): Effect of caicium paste treated-or untreated-seeds sown in
beds fecundated or non-fecundated with ground sunflower
heads and foliar application with ascorbic acid on green
seed yield and some of its components of pea plants grown
under reclaimed soil conditions during 2007/2008 and

‘ ' 2008/2009'seasons.’ © ' '

{Ascorbic .acid - 2007/2008 . | Mean | 2008/2009 | Mean |MOAN Ofthe twop (o,
(mgL™) o = (B oz = (B} Spasons 1 (8)
-Ca” | +Ca Ca” [ +Ca LLa* [ +Ca
No. of green seeds pod”
0 408 ] 862 [ 6235 ] 300 | 854 [ 627 | 404 | 858 6.31
Hoo 516 | 896 | 7.06 | 5.0/ | 800 | 7.04 | 542 | 8.98 7.05
200 802 1 958 | 880 [ 788 | 962 | BY5 | 7.95 | 9.60 8.78
300 961 | 10.12 | 9.87 | 958 | 10.20 | 9.89 | 960 | 10.16 | 9.88
400 954 | 10,09 | 982 [ 961 [ 1016 | 989 | 958 | 1013 | 9.86
Mean (A) 728 | 9.47 7.23 | 9.50 7.26 | 9.49
LSDoss A (.48 0.45 G.47
-] 0.71 0.56 0.88
AxB 0.30 0.86 0.28
100-seed weight (g)
0 10.93] 1954 [ 1524 ] 1108 7 2012 [ 15.80 ] 11.01 | 19.83 | 15.42
100 1408 ¢ 15,78 | 16.94 | 13.04 | 2114 | 17.54 | 14.01 | 2046 | 17.24 |
200 18.50 | 20.63 | 19.57 [ 1860 | 21.50 | 20.25 { 1855 [ 21.27 | 19.9%
300 2014 | 23.92 [ 2203 [ 202171 2451 | 22.36 | 2048 [ 24.22 | 22.20
) 2021 23.88 | 22.05 | 20.18 | 24.46 | 22.32 [ 20.20 | 24.17 | 2219
Mean {A) 16.77 | 21.5% 16.80 | 22.43 16.79 | 21.99
LSDoss A 0.96 1.20 1.08
B .46 1.74 1.60
AxB 1.78 2.14 1.85
Green seads yield faddan* (kg)
] 71.8 | 4053 12406 717 | 4324 T 25211 718 [ 4209 | 248.4
100 119.6 | 454.0 | 286.8 [ 117.4 | 521.5 | 219.5 | 118.5 | 467.8 | 203.2
200 7 2586 ] 6332 [ 4459 | 262.9 | 6901 | 4765 | 2608 | 861.7 | 4613
300 429.6 | 1031.6 | 730.8 | 439.1 | 1047.7 | 743.4 | 4344 | 1039.8 | 737.1
400 4257 110329 | 729.3 | 4421 [ 1036.3 1 738.2 | 433.9 | 10346 ] 734.2
Maan (A) 261.1 | 712.3 266.5 | 7458 | 263.9 | 729.0
LSD0es A 4.2 32.9 116
B 51.4 498 . 30.8
j aAxB 62.6 i 60.2 681.4

+Ca = Seed coversd with calclum paste and sown i beds tecundaied with ground
sunflower heads.
-Ca = Seed without calcium paste and sown i beds free from ground sunflower heads.

The improving in green yield and its components may be due to the existence
of Ca™ to izke the place of Na’™ in the rizhosphers and in plant shoots as
shown in Table (8) in tue study which may be positively reflected on piant
growth (Table 3) and plamt pigments (Table 6) as weil as macro- and
microeiements {Tables 8-10) and other components; proline, total soluble
sugars, totai phencis (Table 7) as osmolic substances and consequently
increase yield and iis components. Moreovar, the betlter water retention
capacity of greund sunflower heads {Table 2) enabie rizhosphereg to retain
water to counteract the harmful effect of salinity,
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Table (6): Effect of calcium paste treated-or untreated-seeds sown in
beds fecundated or non-fecundated with ground sunflower
heads and foliar application with ascorbic acid on some leaf
pigments and shoot ascorbic acid of pea plants grown under
reclaimed soil conditions during 2007/2008 and 2008/2009

seasons.

Ascorbic acid 2007/2008 | Mean | 200812009 | Mean | Meanofthe |, .
(mgL") : = (B) ) 2] (B) [Wosessons | T

-Ca” [ +Ca™ Ca” [ +Ca” -Ca™ [+ Ca”

Total chlorophyll (mg g F.wt.)

0 081 | 140 | 111 | 0.86 | 1.38 | 112 | 084 | 1.38 | 1.12
100 0.86 | 151 | 119 | 092 | 147 | 1.20 | 0.89 | 1.49 | 1.19
200 G.93 | 168 | 131 ] 099 | 170 | 1.35 | 0.96 | 169 | 1.33
300 118 | 192 | 185 | 191 | 1.04 | 1.68 | 120 | 163 | 1.57
400 117 | 100 | .54 | 1.21 | 1.9% | 1.56 | 119 | 1.91 | 1.55

Mean (A) 0.99 | 1.68 1.04 | 1.68 1.02 | 1.68

LSDoss A .06 0.07 0.07

B 0.08 0.10 0.09

AxB 0.10 0.12 0.1

Total carotenoids (mg g~ F.wt.)

o 0.34 ] 040 | 0.37 | 033 | 043 | 0.38 | 0.34 | 042 | 0.38
100 0.38 | 044 | 041 | 038 | 048 | 0.43 | 038 | 046 | 0.42
200 0.44 | 053 | 0.4% | 642 | 056 | 0.49 | D43 | 055 | 0.49
300 0.51 | 061 | 0.56 | 0.50 | 0.65 | 0.58 | 0.5t | 0.63 | 0.57
200 D.51 | 060 | 0.56 | 048 | 0.64 | 0.56 | 0.50 | 0.62 | 0.56

Mean (A) 0.44 | 0.52 0.42 | 0.55 0.43 | 0.54

(S0p0: A .03 " 0.03 0.03

B 0.04 0.05 0.05

AxB 0.06 0.06 0.08

Ascorbic acid (mg g F.wt.)

o G.78 | 1.58 | 148 | 0.72 | 149 [ 111 | 0.75 | 1.54 | 1.18
100 0.84 | 179 | 132 | 076 | 160 | 118 | 0.80 | 170 | 1.25
200 0.85 | 210 | 150 ' 0.84 | 1.81 | 1.33 | 087 | 1.98 | 1.42
300 114 | 2.53 | 1.84 | 107 | 238 | 1.73 | 111 | 246 | 1.79
0 135 | 249 | 182 | 105 | 239 | 172 | 110 | 2.44 | 1.77

Mean (A) 0.95 | 2.10 0.89 | 1.93 0.93 | 2.02

LSDoos A 0.08 0.07 0.08

B 0.12 0.10 0.10

AxHl 0.15 0.12 0.13

+Ca = Seed covered with calcium paste and sown in beds fecundated with ground
sunflower heads.
-Ca = Seed without c2lcium paste and sown in beds free from ground sunflower heads.

Sub-main treatment of ascorbic acid foliar application at the rate 300
mgL‘1 gave the highest significant increase for green vyield and its
components as compared with other ascorbic amd rates; 100, 200 and 400
mgL™ except the two rates; 300 and 400 mgL |n relation to No. of green
pods plant and tolal green pods yieid feddan”. These increases which
scored by 300 mgL"* ascorbic acid were 58.21%, 36 56%, 112.68%, 56.58%,
43.97% and 199. 15% for No. of green pods plant pod weight, total green
pods yield feddan™, No. of green seeds pod™, 100—seed weight and green
seeds yield feddan” respectlvely as compared {o the treatment of zero rate
ascorbic acid. The improving effect of ascorbic acid on green yield and its
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components was mainly attributed to its positive action on enhancing growth

traits (Table 3), photosynthetic pigments of plant leaves (Table 6), cellular

solutes, i.e. free proline, soluble sugars and soluble phenols (Table 7) for
sustenance of cells turgor leading to maintenance of metabolic activities in

plants and plant nutritional status (Tables 8-10).

Table (7): Effect of calcium paste treated-or untreated-seeds scwn in
beds fecundated or non-fecundated with ground sunflower
heads and foliar application with ascorbic acid on some
photosynthates in shoots of pea plants grown under
reclaimed soil conditions during 2007/2008 and 2008/2009

seasons.
scorbic acid 2007/2008 | Mean | 2008/2009 | Mean [Mean of thetwar
maL") e ® ereeat] ® [t lecaT]| ©
Ca'’ | +Ca -Ca™ {+Ca™ -Ca” T+Ca
Freo proling (mg g D.wt.)
A 018 | 023 [ 0211 016 ] 015 | 0.48 | 0.17 | 0.21 | 0.1
100 021 ] 026 | 024 | 018 | 022 | 020 | 0.20 | 0.24 | 0.22
260 024 | 020 | 027 | 021 | 0.57 | .24 | 9023 | 0.29 | 0.28
300 029 | 034 | 032 | 028 | 033 | 031 | 029 ; 0.34 | 0.32
400 029 | 034 | 032 | 028 | 0.32 | 0.30 | 029 | 0.33 | 0.31
Moan (A) 024 | 0.29 0.22 | 0.27 0.24 | 0.28
LS5D00s A 0.02 0.02 0.02
B 0.03 0.02 0.02
AxE 0.03 0.03 0.03
Total soluble sugars (mg g~ D.wt.)
0 2106 [ 2518 [ 23.12 ][ 20.01 | 2316 | 21.59 [ 20.54 | 24.17 | 22.38
100 2467 ] 2940 | 27.04 | 23.72 | 27.80 | 2576 | 2420 | 28.50 | 26.40
200 2R84 | 3205 | 30.90 | 27.66 | 30.95 ' 2932 | 2825 | 31.87 | 30.11
300 3410 | 38.28 | 36.19 | 32.10 | 36.84 , 34.47 | 3340 | 37.56 | 35.33
400 ’ 2410 7 3810 [ 3610 [ 32.00 ; 3680 ' 34.40 | 33.05 | 37.45 | 35.25
Mean (&) 28.65 | 39.78 37.10 | 3142 ¢ 27.83 | 31.95 |
LSDues A 1,63 1.72 1.68 ]
B 241 7.56 249
i AXE 2.96 3.04 3.00
Total phenols {ing g F.wt.)
0 087 ; 102 ] 055 | 089 { 1.05 ; 357 | 088 | 1.04 | 0.95
100 097 | 111 | 104 | 098 | 116 | 107 | 098 | 114 | 1.06
200 135 | 1.30 4 123 | 144 ) 129 | 123 U 1145 | 130 | 1.23
300 136 ] 142 | 1.44 | 129 | 157 | 140 | 1.34 | 1,50 | 142
400 138 | 148 | 143 | 1.27 | 151 | 1.8 | 1.33 | 150 | 1.42
Mean (A} 115 | 1.28 111 | 1.30 1.14 | 1.30
L5050 A 0.05 .04 .05
B i 0.0% 0.08 0.07
axg_ | 0.17 0.08 9,16

+Ca = Soed covered with calcium paste and sown in bods fecundated with ground
sunflower hoads,
-Ca = Seed without calchurn puste and sown In beds free from ground sunflower hgads.

In this respect, Al-Qubaie (2002) stated that ascorbic acid as an antioxidant
compound has an auxinic action and also synergistic effect on the
biosynthesis of carbohydrates and controlling the incidence of most fungi on
plants rakes them w vigour states and reflacls on green pods and seeds
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yields. Besides, the induced effect of ascorbic acid as one of vitamins on
growth and yield may be due to that vitamins are recognized to be
coenzymes involved in specific biochemical reactions in plants such as
oxidative and non-oxidative decarboxylations (Robinson, 1973). The results
regarding the beneficial effect of ascorbic acid on green yields of pods and
seeds are confirmed with those reported by Ahmed et al (2002) and (2003),
Mostafa (2004) and Rady (2006).

As for the interaction between treated or untreated seeds with
calcium paste sown in fecundated or non-fecundated beds with ground
sunflower heads and ascorbic acid foliar application at various rates, data
presented in Tables (4 and 5) represent that the highest significant increases
were obtained from the application of 300 mgL™ ascorbic acid combined with
treated seeds and fecundated seed-beds with calcium paste and ground
sunfiower -heads, orderly for all tested green yield and its components. These
increases obtained from this combined treatment scored at 71.00%, 24.63%,
122.00%, 18.41%, 22.14% and 147.04%, and

160.93%, 92. 69% 404.76%, 1561.49%, 119.98% and 1348.19% as
compared to zero mgL‘ ascorbic acid under calcium paste—treated seeds
sown in ground sunflower heads-fecundated beds and zero mgL"' ascorbic
acid under untreated seeds with calcium paste sown in non- fecundated beds
with ground sunflower heads, respectwely for No. of green pods Plant pod
weight, total green pods yield feddan™ ’| No. of green seeds pod™, 100- seed
weight and green seeds vyield feddan, orderly. This favourable productlon
may be due o the positive combined effect of calcium and ground sunflower
heads. The former has antagonistic effect to the harmful effects of Na* and
the latter has high percentage of fibers (Table 2) have several physiciogical
effects, depending upon the physical and chemical properties among them
the abiiity of fibers to retain water and to bind organic compounds
(Schneeman, 1986 and 1989) deluting salinity concentration and saving
acidity effect in rizhosphere and consequently more solubility and absorption
of nutrients by plant roots.

3. Chemical constituents:
a. Leaf pigments, ascorbic acid, proline, sugars and totat phenols:
Data in Tables (6 and 7) reveal that total chiorophyll, total carotencids,
ascorbic acid, free proline, total scluble sugars and total soluble phenols in
plant leaves or shoots were significantly increased in the order of 64.71%,
25.58%, 117.20%, 16.67%, 14.80% and 14.04%, respectively as a result of
treating seeds with calcium paste plus fecundating seed-beds with ground
sunhfiower heads as compared with the untreated seeds plus non-fecundated
seed-beds. These pronounced increments may be due to the increase in
ascorbic acid in plant shoots {Table 8) which has an auxinic actions and also
synergistic effects on biosynthesis of sugars and carbohydrates (Al-Qubaie,
2002). The increase in phenois concentration in plant shoots (Table 7)
resulting in the increase in ascorbic acid as an antioxidant thus, a linear
relationship between ascorbic acid and total phenols concentration in plant
shoots as representad in this study. Besides, the effective role of Ca™ and
ground sunflower heads in Na' driving away and more water retention in
rizhosphere, respectively.
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) Regarding the influence of ascorbic acid on total chlorophyll, totai
carotenoids, ascorbic acid, free proline, total soluble sugars and total soluble
phenols concentrations in plant leaves or shoots, data shown in Tables (6
and 7) exhibit that all these parameters were gradually increased by
5|gn|ﬁcant quantities as a result of foliar application with ascorbic acid up to
300 mgL then neglictably decreased. The proportion of 40.18%, 50.00%
55.65%, 68.42%, 58.01% and 47.92% for total chlorophyll, total carotenocids,
ascorbic acid, free proline, total soluble sugars and total soluble phenols,
respectively were the increments of the best treatment; spraying plant shoots
with ascorbic acid at the rate of 300 mgL" as compared with the treatment
free from ascorbic acid (tap water). The promofive effect of ascorbic acid on
chlorophyll and carotenoids and the other components under study might be
attributed to the enhancing effects of this antioxidant on the nutritional status
of pea plants (Tables 8-10) since, N is one of the essential chlorophyll
components. Besides, Fe and Mn are necessary for biosynthesis of
chlorophyll and Zn is necessary for biosynthesis of tryptophan which is the
precursor of auxin biosynthesis and consequently more biosynthesis of these
components in the face of cells elongation. Furthermore, the role of ascorbic
acid as an antioxidant, which directly involved in the regulation and protection
of photosynthetic processes {Farago and Brunhold, 1994) could be led to the
enhancing effect of ascorbic acid on pigments and the components under
study. This treatment having the highest values of the constituents under
study bestowed the fested plants the ability to satisfactorily overcome sail
salinity under study in respect that their containing sufficient amount of -
soluble sugars, proline and soluble phencls (Table 7) which form sufficient
cellular solutes able to sustenance of cell turgor leading to maintenance of
metabolic activities in plant cells and/or protect piants against adverse
condition, i.e, drought and salinity of such soil under study. The enhancing
effect of ascorbic acid on tested soluble sugars might be attributed to its
promotive effect also on studied pigments (Table 6) leading to the
enhancement of photosynthesis and consequently, the increase in the
photosynthates. The positive effects of ascorbic acid on above menticned
pigments and photosynthates obtained in this study are in agreement with
those obtained by Tarraf ef al. (1999); Ali (2002), Ahmed &t al. (2003) and
Rady (2006).

As regard to the results of the combination between treated or
untreated seeds with calcium paste plus fecundated or non-fecundated seed-
beds with ground sunflower heads exhibited in Tables (6 and 7) reveal that
the combination between calcium paste treated-seeds sown in ground
sunflower heads fecundated beds and spraying plant shoots with ascorbic
acid at 300 mgL" preferable to all other combinations since granted the
increases:. 38.85%, 50.00%, 59.74%, 61.90%, 55.40% and 44.23% for total
chlorophyll, total carotenoids, ascorbic acid, free proline, total soluble sugars
and total soluble phenols, respectively as compared to calcium paste treated-
seeds pius ground sunflower heads fecundated-seed-beds interacted with
foliar spray with water (zero rate ascorbic acid), while when compared with
the combined treatment between zero rate ascorbic acid and calcium paste
untreated-seeds plus ground sunflower heads non-fecundated-seed-beds it
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scored increments at 129.76%, 85.29%, 228.00%, 100.00%, 82.86% and
70.45% for the same constituents, respectively. These significant increases
scored as a result of the application with Ca”™, ground sunflower heads as a
fibrous source having high water holding capacity and ascorbic acid. The
former may be reduced: the harmfu! effects of salinity by its taking the place of
Na’ in rizhosphere and may on membranes in absorbing roots. The second;
ground sunflower heads saves more-water to overcome drought caused by
salinity in the soil. The latter; ascorbic acid as one of antioxidants prevent
enzyme inactivation, prevent the generation of more dangerous radicals and
allow flexibility in the production of photosynthetic assimilatory power.
Moreover, electron transfer to O; prevented over reduction of eiectron
transports chain, which reduced the risk of harmful back reaction
within the photosystem (Fover ef al., 1990). in addition, Elade (1992) and
Farag (1996) proved that most antioxidants were responsible for accelerating
the biosynthesis of various pigments and consequently mere photosynthesis
producing more quantities of photesynthates. Besides, Shahidi and
Wanasundara (1992) stated that, phenofic antioxidants play important roles
as free radical terrinators and sometimes, as a metal chelators.
B. Macro and micronutrients:

it could he statad from data in Tables (8-10) that N, P, K, Ca, Ca/Na
ratio, Fe, Mn and Zn were significantly increased with the treatment of
calcium paste treated-seeds plus ground sunflowsr heads fecundated-seed-
beds as compared with other treatment in which seeds and their beds were
free from calcium paste and ground sunflower heads. These increases were
recorded at 19.84%, 39.06%, 18.43%, 106.62%, 132.18%, 10.47%, 8.03%
and 11.41% for N, P, K, Ca and Ca/MNa ratio, Fe, Mn and Zn, respectively. On
the other side, Ma represenis reversed behaviour, since decreased with
increasing other elements at 13.17% in plant shoots. The shortage occurred
in Na" and the inzcrease in Ca'™ the increase in Ca/Na ratio under this stugdy
besides, the high water retention capacity and having some minerals such as
Ca, Fe and Zn az well as some vitamins {i.e. A and E) of ground sunfiower
heads and wheat bran (Kahlan ef af., 1988 and Klopfenstein, 1890) might be
explaingd these resuits.
Data presented in Tables (8-10) reveal that regardiess Na which behaved
cortrary case, ali nutrients under studies i.e. N. P, K, Ca, Ca/Na ratin, Fe, Mn
and Zn representad significant gradual increases with increasing ascorb.c
acid rate. The applied treatment of ascorbic acid at the rate of 300 mgt™
proved to he the best, and exhibiled, in general, the most pronounced
counteracted effact an soil samity of this study. Such treatment surpassed
the treatmeni of zermo mgL ascorblc acid {water) by 30.11%, 44.15%,
36.83%, 27.85%, 50.00%, 23.38%. 22.18% and 22.71% for N, P, K, Ca, and
Cal/MNa ratic, Fa, Nin and Zn, respectively. On the other hand, Na recorded
shortage at 20 59% unde¢ the best Weatment as compared with spraying
water treatment. The beneficial effect of ascorhic acsd on increasing tolerance
of pea plants, sspecially at the rate of 300 mgL" under studied soll salinity
which reflecied on  improving wvegetalive  growth fraits (Table 3),
photosynthates {Tabiz 73, photosynthetic pigments and endogenous ascorbic
acid (Table £ s green yield of pods and seeds (Tables 4 and 5), surely
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reflected also on stimulating the nutritional status of plants. These resuits
were supported by the results of Ahmed and Abd El-Hameed (2004) and
Rady (2006) who reported that the effect of antioxidants, especially ascorbic
acid on producing healthy plants leads to enhancing the piants to have a
great abiiity for uptake of elements. Moreover, Gonzalez-Reyes ef al. (1954)
concluded that ascorbate free radical caused hyperpolarization of plasma
membranes, and this energization could then facilitate transport processes
across such membranes. Most of the previous results are consistent with
those of Ali (2000); Ahmed st al. (2002) and Rady (2006).

Table (8); Effect of calcium paste treated-or untreated-seeds sown in
beds fecundated or non-fecundated with ground sunflower
heads and foliar application with ascorbic acid on some
macronutrients in shoots of pea plants grown under
reclaimed soil conditions during 2007/2008 and 2008/2009

seasons,
Ascorbic acid 2007/2008 | Mean | 20082008 | Mean Mea;e:;;’:“;‘m M("Ba;"
(mgL") Ca’ | +Ca" (B} Ca’ |+Ca’ B) g T+Ca”
N (mg g~ D.wt}

o 2136 | 2510 | 23.23 | 2018 | 23.96 | 22.07 | 20.77 | 24.53 | 22.65
00 22.49 | 27.08 | 24.79 | 21.20 | 25.44 | 23.32 | 21.85 | 26.26 | 24.06
200 2413 | 26.74 | 2694 | 22.84 | 27.18 | 25.01 | 23.49 | 28.46 | 25.98
300 27.56 | 33.26 | 80.41{ 26.07 | 3005 | 28,51 | 26.82 | 32.11 | 29.47
400 2740 | 33.30 | 3635 | 26.11 | 30.90 | 28.51 | 26.76 | 32.10 | 29.43
Maan (A) 24.59 | 29.70 23.28 | 27.69 23.94 | 28.69
LSDges A 1.49 1.56 1.53

B 2.12 2.29 2.21

AxB 2.65 2.81 273

. P{mg g D.wt)_

o 152 | 221 | 1.87 | 160 | 218 | 189 | 156 | 2.20 | 1.88
100 161 | 233 | 1.97 { 168 | 230 | 199 | 165 | 232 | 198
200 180 | 262 | 221 | 183 | 254 | 299 | 1.82 | 258 | 2.20
300 230 | 342 | 271 [ 224 | 317 | 271 | 227 | 345 | 271
460 231 | 300 { 270 | 227 | 313 | 270 | 228 | 3.11 2.70
ean (A) 181 | 2.67 1.92 | 2.66 1.92 | 2.67
LSDoos A 0.08 .07 0.07

B 0.09 0.10 0.10

AxB 6.11 0.12 0.12

K {mg g" D.wt})

0 17.12 | 2017 | 18.65 | 16.88 | 21.05 | 18.97 | 17.00 | 2061 | 18.81
100 18.20 [ 20.96 | 19.68 | 18.24 | 21.97 | 20.11 | i8.22 | 21.47 | 19.85
200 20.14 | 25.66 | 21.90 | 19.86 | 23.40 | 21.63 | 20.00 | 23.53 | 21.77
00 23.08 [ 27.43 | 2526 | 22.90 | 26.86 | 24.88 | 22,99 | 27.15 | 25.07
400 23.10 | 27.38 | 25.24 [ 22.86 | 26,80 | 24.83 | 22.98 | 27.09 | 25.04
Mean {A) 20.33 | 23.92 20.15 | 24.02 20.24 | 23.97
LSDgos A 0.72 0.63 0.70

B 1.05 0.96 1.01

AxB 1.24 1.20 1.22

+Ca = Seed covered with calcium paste and sown in beds fecundated with ground
sunflowsr heads.
-Ca = Seed without calcium paste and sown in beds free from ground sunfiower heads.
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Table (9): Effect of calcium paste treated-or untreated-seeds sown in
beds fecundated or non-fecundated with ground sunflower
heads and foliar application with ascorbic acid on Ca, Na
and Ca/Na ratio in shoots of pea plants grown under
reclaimed soil conditions during 2007/2008 and 2008/2009

seasons. ;

. . ; / : Mean ofthe |
?.SCE'I;;JIC acid 2007!2_908 M(%a)n B 2@08!2099— N::(;a)p‘ two.Seasons |Mean (B)
™ Ca’ [ +Ca” Ca” [+ Ca -Ca’” |+ Ca

Ca {mg g" D.wt.)

"] 220 ] 461 | 248 | 251 [ 508 | 3.80 | 2.40 [ 485 | 3.63
400 24t | 490 | 366 | 2568 | 531 | 400 | 255 | 541 | 3.83
0o 258 | 529 ! 394 | 284 | 569 ] 427 | 271 1 6549 | 410
300 281 | 634 | 458 | 308 | 631 f 470 | 295 | 65.33 | 4.64
A00 280 | 626 | 455 ] 313 | 630 | 472 | 297 | 630 | 4.64
Mean (A) 2.58 | 549 2.85 | 5.74 2.72 | 562
L5Dgos A 0.12 0.12 0.13

] 0.18 0.20 0.19

AxB 0.22 0.24 0.23

Naimgg D.wi)

1] 3611 295 | 329 [ 350 | 301 [ 326 | 356 | 299 | 3.28
100 342 | 293 1 348 1346 | 295 | 3.21 | 344 | 294 | 313
200 319 | 287 | 303 ) 328 | 200 | 3.08 | 32e | 289 | 3.07
300 2.7 261 | 268 | 290 V2e3 1 277 | 282 | 262 | 2.72
1400 273 | 260 | 267 § 202 | 265 | 279 | 283 1 263 | 2.73
Mean (A) {318 [ 279 3.21 | 2.83 3.48 | 2.81
[LSDuos A 0.98 0.08 0.08

B ! 0.11 0.12 €.12

Axg | 0.13 0.14 0.14

] Ca ! Na ratic

0 { 0637 758 [ 441 To72 J1ea [ 124 T G066 | 164 | 118
100 0.70 | 167 | 119 1 077 | 1.80 | 129 | 074 ) 1.74 | 1.24
200 U811 1.84 | 1.23 | 087 1 196 | 1.42 | 084 [ 180 1 137
300 T3 T 243 T3 [ in7 1240 [ 174 | 105 [ 242 | 174
400 (1027 247 3173 L 107 ¢ 238 | 173 | 105 | 240 | 1.73
Maan (A 084 .99 1 oou | 205 0.57 | 2.02
LSDgos A ! 0.05 T .06 C.06

B 2.08 008 0.08
L Axg ! 0.10 T 0.0 o.1¢

+Ca = Ssod covered with saltium paste and sown in beds fecundated with ground
sunfiowsr heads.
-Ca = Sgad without colcism paste and sown in beds free from ground sunflower heads.

Data preseried in Tables (8-10} show that the hest treatment by
which plant shoots coflected the highest amounts of nutrients except with the
reverse regarding Na, was treating seeds with caicium paste plus fecundating
seed-beds with ground sunfiower heads interacted with spraying plant shoots
with 300 rrgl” ascorbic acid solution. This treatment scored 30.90%,
43.18%, 31.72%, 30.52%, 47.56%, 24.21%, 22.33% and 20.75% for N, P, K,
Ca, CalNa ratin, Fe, Mn and Zn, respectively when compared with the
treatment in which seeds and their bads reated plus fecundated with caicium
paste and ground sunfiower heads inleracted with plant shoots sprayed with
water, orderly, whita Ma decreased down 10 14.12%. in addition, the same
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best treatment granted increases at 54.60%, 101.92%, 59.71%, 163.75%,
255.88%, 35.64%, 32.09% and 37.02% for the same parameters,
respectively as compared with the treatment under the interaction between
calcium paste untreated-seeds pius ground sunflower heads non-fecundated-
seed-beds and spraying plant foliage with water, whereas Na reduced at
35.88%.

Table (10): Effect of calcium paste treated-or untreated-seeds sown in
beds fecundated or non-fecundated with ground sunfiower
heads and foliar application with ascorbic acid on some
micronutrients in shoots of pea plants grown under
reclaimed soil conditions during 2007/2008 and 2008/2009

seasons. .
Ascorbic acid 2007/2008 | Mean | 2008/2008 | Mean |[Voan of the tw Moan (B
mgL™) - N e - - (B |—2easons oan (B)
Ca’” | +Ca -Ca” | +Ca -Ca” {+Ca
Fe (ppm
o 4206 ] 4614 | 4410 | 431.0 | 468.8 | 460.0 | 425.0 | 465.1 | 445.6
100 4398 | 4806 | 464.7 | 454.7 | 496.4 | 475.6 | 447.3 | 493.0 | 470.2
200 464.9 | 518.0 | 491.9 | 4783 | 531.0 | 504.7 | 471.6 | 525.0 | 498.3
300 516.0 | 573.6 | 545.3 | 526.6 | 581.7 | 554.2 | 521.8 | 5777 | 549.4
400 518.3 | 571.2 | 544.8 | 624.8 | 580.9 | 5563.9 | 521.6 | 577.1 | 549.8
Mean (A) 472.1 | 522.9 483.1 | 532.2 477.6 | 527.6
LSDoss A 16.3 15.8 ' 16.1
B 245 237 24.1
AxB 29.8 30.2 30.0
Mn (ppm}
) 250.0 | 271.6 | 260.8 | 246.7 | 2647 | 255.7 | 248.4 | 268.2 | 258.3
100 264.8 | 2903 | 277.6 | 258.8 | 278.0 | 268.9 | 261.8 | 284.6 | 273.2
200 281.7 | 304.9 | 293.3 | 2746 | 295.1 | 284.9 | 278.2 | 300.0 | 289.1
300 . 13086 | 3268 | 318.2 | 296.9 | 329.4 | 313.2 | 303.3 | 328.1 | 315.6
400 310.0 | 324.3 | 317.2 | 296.0 | 326.8 | 311.5 | 303.0 | 325.6 | 314.3
Moan (A} 283.2 | 303.6 274.6 | 298.0 278.9 | 301.3
LE5Dpos A 84 9.2 8.8
B 12.6 13.8 13.2
AxB 14.8 15.6 152
Zn (ppmt
0 168.4 | 1947 | 181.6 ] 171.4 ] 190.8 | 1811 | 169.9 | 192.8 | 181.4
100 176.3 | 2039 | 190.1 | 180.6 | 198.9 | 189.8 | 178.5 | 201.4 | 190.0
200 190.8 | 214.7 | 202.8 | 189.8 | 212.4 | 201.1 | 190.3 | 213.6 | 202.6
300 2103 | 2336 | 2265 | 2054 | 231.9 | 218.7 | 212.4 | 232.8 | 222.6
400 219.7 | 234.0 | 226.9 | 203.0 | 230.7 | 217.3 | 211.8 | 232.4 | 222.1
Mean (A} 154.9 | 216.2 190.2 | 212.9 192.6 | 214.6
LSDoos A 5.8 54 ' 56
B X 3.0 8.1
AxB 10.0 5.8 9.9

+Ca = Seed covered with calcium paste and sown in beds fecundated with ground
sunflower heads.
-Ca = Sesd without caicium paste and sown in beds free from ground sunflower heads.

The increments which obtained from the above mentioned best treatment

may be explaine with the increasing value of Ca/Na ratio which reveal that
Ca™ to behave oneself when takes out Na' at significant amounts from
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rizhosphere and consequently from plant shoots (Table 9) which reflected on
increasing nutrients in plants.

Besides, the water imbibing properties of ground sunfiower heads
and wheat bran fibers (Schneeman, 1988), and their ability to absorb water
and/or organic compound (Mongeau and Brassard, 1982) support the
rizhophere by water to face of drought and salinity, and acidity to facilitate
more solubility and ahsorption of nutrients. As for ascorbic acid, Wise and
Naylor (1987) stated that antioxidants such as ascorbate, glutathione and a-
tocopherel are directly correlated with the ability to defend plant celis against
oxidative damage resuiting from salinity stress and consequently producing
healthy plants having a great ability for nutrients uptake.

C. Chemical composition of green seeds:

Starch, total soluble sugars and protein concentrations as shown in
Table (11) were significantly affected under the application with Ca™ and
ground sunflower heads. This influence was positive for starch% and
protein% up to 12.00% and 13,12%, respectively and negative for total
soluble sugars% calculated at 9.88% under the treatment of calcium paste
treated-seeds sown in ground sunflower heads fecundated-beds as
compared with the treatment of untreating seeds with calcium paste plus non-
fecundating seed-beds with ground sunflower heads. The improving effect of
the best treatment of calcium paste treated-seads sown in beds fecundated
with ground sunfiower heads on the nutritional status of plant shoots {Tables
8-10) reflectad on photosynthetic pigments, growth characters and their
photosynthates (Tables 3, 5 and 6) and thus reflected on green seeds vield,
surely reflected on stored photosynthates in seeds. The reduction in tota
soluble sugars may be due o that soluble carbohydraies store in pea seeds
in the form of starch.

A gradual significant increase was observed for starch% and
protein% and the contrary for total scluble sugars% as a result of increasing
the ascorbic acid rate from Zers up to 300 mgL” then, mairtained at almost
the same resutt with 400 mglL” ascorbic acid solution. The best treatment:
foliar application with 300 mgl’ ascorbic acid solution surpassed the
treatment of water foiiar application by 13.01% and 18.57% for starch% and
protein%, respactively while, reduced total soluble sugars up to 17.79%.
The positive role of ascorbic anid on photosynthetic pigments (Table ©),
photosynthates (Table 7) and nutritional status (Tables 8-10} which reflectec
on green seed vield, sureiy reflected on stored seed photosynthates.

The results presented in Table (11) show that the combined
treatment of foliar application with ascorbic 2ad at the rate of 300 mgl 3
under sown caliium pasie trested-sseds in beds fecundated with ground
sunfiower heads granted the highest values at 12.33% and 2(.76% for the
percentage of starch and protein. espectively as compared with the
combined freatmeant of zero rate of ascorbic acid solution under sown calcium
paste treated-soeds in bads fecundated with ground sunflower heads, and at
25.81% and 38.82% for the same parameter, respectively as comparison with
the combined ireatment of foliar application with water under sown caicium
paste untreated-sseds in bads § am—!pc:undated with ground sunflower heads.
The favourablia positive effect of Ca™", ground sunflower heads and ascorbic
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acid on tested growth traits (Table 3), photosynthetic pigments (Table 6)
nutritional and photosynthates status (Tables 7-10) which positively reflected
on green seed yield (Table 5), surely reflected on stored materials in these
seeds.

Table {11): Effect of calcium paste treated-or untreated-seeds sown in
beds fecundated or non-fecundated with ground sunflower
heads and foliar application with ascorbic acid on some
stored components in green seeds of pea plants grown
under reclaimed soil conditions during 2007/2008 and

2008/2009 seasons.
Ascorbic acid  2007/2008 | Mean | 200812009 | Mean [Mean of otwo
imgL") ¥7 =] (B) 5z (B} Sopsons ean ()
-Ca” [ +Ca Ca” [+cCa™"| Ca” [+Ca ]
Starch% (in fresh seads ]
0 4.69 5.20 4.95 4.61 5.15 4.88 4.65 5.18 4.92
160 4.88 5.52 520 | 473 5.40 5.07 4.81 5.46 5.14
1200 4.99 5.69 5.34 5.00 5.61 5.31 5,00 5.65 5.33
300 5.31 5.83 5.57 5.24 5.86 5.55 5.28 5.85 5.56
400 5.30 5.85 5.58 5.24 5.82 5.53 527 5.84 5.56
Mean (A} 503 | 5.62 4.96 | 557 500 | 560 |
LSDos A 0.15 0.13 0.14
B 0.23 0.19 0.21
AxB 0.27 0.23 0.25
Total soluble sugars% (in fresh seeds}
4.04 3.62 3.83 | 4.00 3.70 3.88 4.02 3.66 3.84
109 3.80 3.45 3.68 3.85 3.58 370 3.88 3.50 3.69
00 370 | 326 ) 348 | 384 | 338 | 351 | 367 | 3.32 3.50
300 3.38 3.08 3.23 3.43 3.12 3.28 3.41 3.10 3.26
K400 3.36 3.04 3.20 3.41 3.18 3.30 3.39 3.11 3.25
Mean {A) * 3.63 3.29 3.67 3.39 3.87 3.34
LSDoos A 0.09 0.1 0.10
B 0.14 0.16 0.156
AxB 0.18 0.1% - 0.19
Protein% (in fresh seeds)
0 17.80 [ 2012 ] 18.96 | 16.98 ! 19.86 | 18.42 [ 17.39 | 19.99 | 18.69
100 17.94 1 21.24 11959 | 17.81 | 2093 | 19.37 [ 17.88 1 21.09 | 19.49
200 18.81 1 22.10 | 2046 { 18.63 1 22.06 | 20.35 | 18.72 | 22.08 | 20.40
1200 20.16 ) 24.06 | 2211 ) 2020 | 2421 1 22,21 | 20.18 [ 24.14 | 22.16
1400 2013 | 2410 | 2212 ) 20.24 { 2415 | 22,20 | 20.19 | 2413 | 22.16
ean (A} 18.97 | 22.32 18.77 | 22.24 18.87 | 22.29
LSDges A 0.42 0.61 0.52
B 0.63 0.93 0.78
AxB 0.73 1.11 0.95

+Ca = Seed covered with calcium paste and sown in beds fecundated with ground
sunflower heads. :
-Ca = Seed without calcium paste and sown In beds free from ground sunflower heads.

Conclusion

Wwithin the experimental conditions studied, it has been conciuded
that the work within hand gave an evidence to the role of Ca** (as a calcium
paste covers the seeds before sowing) and ground sunflower heads (as a
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material, having high waier holding capacity, by which seed-beds were
fecundated before planting) besides, the role of ascorbic acid {as an
antlomdant by which plant foliage sprayed especially at the concentration of
300 mgL™") in inducing salinity tolerance of pea plants cultivated in. sait-
affected reclaimed soils containing salts concentration at about 5000 ppm
leading to favourable growth and consequentty obtain econamic yield under
such contitions.

REFERENCES

AQ.AC. (1995). Assomatlon of Official Anaiytical Chemists. Official Methods
of Analysis. 15" ed., Washington, D. C., USA. -

Abbas, M.A.; ME. Younls and W.M. Shukry (1 991). Plant growth, metabolism
and adaptation in relation to stress conditions. 1. Effect of salinity on
the internal solute concentrations in Phaseolus valgaris. J. Plant
Physiol.,, 138; 722-729.

Abdel-Naby, A.; M.S. El-Beltagy; AF. Abou-Hadid; Y.l. Helimy and 5.0. EN-
Abd (2001). Effect of salinity stress modified by calcium application on
potato plants. Egypt. J. Hort., 28(4): 519-530.

Ahmed, F.F, OH. Darwish; AA. Gobara and AH. Al (1988). Growth,
nutritional status and productivity of Filame seedless grapevine as
irfluenced by the application of citrine and ascobine. Amer. Soc. Agron.
Crops Sci., Soc. America, Soil Sci., p.252.

Ahmed, F.r.; O.H. Darwish; A.A. Gobara and A.H. Ali (2002). Physiological
studies on the effect of ascorbic and citric acids in combined with some
micronuirients on Flame sesdless grapevine. Minia J. Agric. Res. &
Deveicp., 22(1): 105- 114.

Ahmed, F.F,; A 3. Atdalla and AM.T. Sabour {2003). Growth and fruiting of
williams banana as affected by some antioxidant and biofertilizer
treatmenis. Minia J. Agric. Res. &Develop., 23(1): 51-68.

Ahmed, F.F. and HM, Abd El-Hameed (2004). Influence of some
antioxidants on growih, vine nulritional status, yield and guality of
berries in banaty grapevings. Assiut J. Agric. Sci., 35(4): 131- 140,

Al-Qubaie, Al {2002). Response of Ficus nitida L. seedlings to the
application of some antioxidants under soil salinity conditions. Minia J.
Agric. Res. &leveiop., 22 (3): 235- 254,

Ali, AH. (2000). Response of Flame seedless grapevines to spraying with
ascorbic asd and boron. Minia J. Agric. Res.&Develop., 20 (1): 159-
174,

Ali, Z.A. (2002) Efes of foliar appiication with ascorb:c. acid on vegetative
growth and some bicchernical constituents of tomato plants. J. Agric.
Sci., Mansoura Liniv., 27(10) 6765- 6775,

Arnon, Dl {(1949). Topper enzymes in isolated chicropiasts. Polyphenal-
cxidase in Seto vulgars L. Plant Physiol,, 24: 1-5.

Arrigoni, Q. (1994). Ascorbale syslem in plant development. J. Bicenerg.
Biomembr., 26. 437- 419



J. Agric. Sci. Mansoura Univ., 34 (5), May, 2009

Bates, L.S.; R.P. Waldren and |.D. Teare {1973). Rapid determination of free
proline for water stress studies. Plant and Soil, 39: 205-207.

Chapman, H.D. and P.F. Pratt (1961). Methods of Analysis for Soil. Plants
and Water, Univ. Calif., D.V., Agric. Sci., USA.

Cordoba-Pedregosa, M.C.; J.A. Gonzalez-Reyes; M.S. Sandillas, P. Navas
and F. Cordoba (1996). Role of apoplastic and cell-wall peroxidases on
the stimulation of root elongation by ascorbate. Plant Phyiol., 112:
1119- 1125,

Cramer, G.R.; A. Lauchli and V.S. Polito (1985). Disptacement of Ca** by Na*
from the plasmalemma of root cell. Plant Phyiol., 79: 207.

Dubois, M.F.; KA. Gilles; JK. Hamiton; P.A, Robers and F. Smith {1956).
Colorimetric methods for determination of sugars and related
substances. Anal. Chem., 28: 350-354.

Eastwood, M.A.(1973). Methods for determining physical characteristics of
fiber. Cereal Foods World Abstracts, 21: 426.

El-Saidi, M.T. (1997). Salinity and its effect on growth, yield and some
physioclogical processes of crop plants. In: Strategies for improving sait
tolerance in higher plants. Jaiwal, P.K;; R.P. Singh and Anju Gulati
(Eds.). Oxford and IBH Publishing Co. Pvt. Ltd. New Delhi, Calcutta
Enfield (USA), pp.111- 127.

Elade, Y. (1992). The use of antioxidants to control gray mould (Bolryfis
cineria) and white mould (Sclerotinia sclerotiorum) in various crops. -
Plant Pathol., 141: 417- 426.

Epstein, E. (1961). The essential role of calcium in selective cations
transports by plant ceils. Plant Phyiol., 36: 437.

Farag, K.M. (1996). Use of urea, phenylalanine, thiamine or their
combinations to accelerate anthocyanins development and their effect
on the storage life of Flame seedless grapes. First Egyptian Hungarian
Hort. Conf,, Kafr EI-Sheikh, Egypt, 15-17 Sept.

Farago, 5. and C. Brunhold (1994). Regulation of thio! contents in maize
roots by intermediates and effectors of glutathione synthesis. J. Plant
Physiol., 144: 433- 437. ’

Foyer, C.H. and B. Hailiwell (1976). The presence of glutathione and
glutathione reductase in chloroplasts: A proposed role in ascorbic acid
metabolism. Pianta, 157: 239- 244,

Foyer, CH.; RT. Furbank; J. Harbinson and P. Horton (1990). The
mechanism contributing to photosynthetic contro} of electron transport
by carbon assimilation in leaves. Photosynth. Res., 25: 83- 100.

sonzalez-Reyss, J.A.; F.J. Alcain; J.A. Caler; A. Serrano; F. Cordoba and P.
Navas (1994). Relationship between apoplastic ascorbate regeneration
and stimulation of root growth in Affium cepa L. Plant Sci., 100: 23-29.

Greenway, H.R. and R. Munns (1980). Mechanisms of salt tolerance in non-
halophytes. Annu. Rev. Piant Physiol., 31: 149,

Gupta, P.K.; AL. Nadgir; AF. Macarentias and V. Jagannathan (1980).
Tissue culture of forest trees: Clonal multiplication of Tecoma grandis
L. {treak) by tissue culture, Plant Sci. Letters, 17: 259-268.

4923



Rady , M. M. and Nevein A. El-Sawah

Hafez, AR. and D.S. Mikkelsen (1981). Colorimetric determination of
nifrogen for evaluating the nutritional status of rice. Commun. Soil Sei.
and Plant Analysis, 12{1): 61-69.

Hanson, J.B. (1984). The function of calcium in plant nutrition. in: Tinker, P.B.
and A. Lauchi (Eds.) Advances in "Plant Nutrition”, vol. 1, Praeger,
New York, pp. 149-208.

Jackson, M.L. (1967). Soil Chemical Analysns Prentice-Hall of India Private
Limited, New Delhi, pp.144-197 and 326- 338.

Kahlan, T.S.; F. . Chaw; J. L. Hoefer and A.A. Betschart (1986).
Bioavailability of vitamins A and E as influenced by wheat bran and
bran particle size. Cereal Chem.., 63: 490.

Klopfenstein, C.F. (1990). Nutritional properties of coarse and fine sugar beet
fiber and hard red wheat bran. 2. Effect on calcium and iron utilization.
Cereal Chem., 67: 542.

LaHaye, P.A. and E. Epstein (1969). Salt tolerance by plants: enhancement
with calcium. Science, 166; 395.

Leopold, A.C. and R.P. Willing {1984). Evidence for toxicity effects of salt on
membranes. In: Staples, RC. and Toenniessen (Eds.). Salinity
tolerance in planis: Sirategies for crop improvement. John Wiley and
Sons, New York, 87.

Maas, E.V. (1988}, Crop tolerance to saline soil and water. Proc. US. Pak.
Biosaline Res. Workshop, Botany Dept., Karachi Univ., Pakistan, pp.
205- 219,

Mongeau, R. and R. Brassard (1982). Inscluble dietary fiber from breakfast
cereals and brans: bile salf binding and water holding capacity in
relation to particie size. Cereal Chem., 59: 413.

Mostafa, E.A M. (2004). Effect of spraying with ascorbic acid, vitamin B and
active dry yeast on growth, flowering, leaf mineral status, yield and fruit
quality of Grand nain Ganana planis. Annals Agric. Sci., Ain Shams
Univ,, Cairo. 49{2): 643- 659,

Navas, P. and C. Gomez-Diaz {1998). Ascorbate free radical and its roie in
growth control. Protopiasm, 184; 8-13.

Page, A.l.; R.H. Miller and D.R. Keeny (1382). Methods of Scil Analysis. Part
il. Chemica! and Microbiological Methods, 2™ ed. Amer. Soc. Agron.,
Madisen, Wisconsin, USA.

Pasternak, ). {1987). Sait tolerance and crop production. A comprehensive
approach. Ann. Rev. Phytopathol., 20: 271-291.

Piper, C.5. {1547). "Soil and Plant Analysis”. The University of Adelaide,
Adalaide, UK.

Poovaiah, B.W. and AS.N. Reddy (1983}. Calcium and signal transduction in
plants, URC Cril. Rev. Plant 3ci., 12(3): 185,

Prosky, L.; N3, Asp; T.F. Scheizer;, JW. Devries and | Furda {1988).
Determinztion of insoluble, solubile and total dietary fiber in foods and
food products. interiaboratory study. J. Am. Anal. Chem., 71: 1017.

Prusky, D {1888). The use of antioxidants to delay the onset of anthracnose
and stem end decay in avocado fruits after harvest. Plant Disease, 72
381- 324,

4924



J. Agric. Sci. Mansoura Univ., 34 {5), May, 2009

Rady, M.M. (2006). Efficiency of growth and productivity of sunflower plants as

- affected by ascorbic acid under saline reclaimed soil conditions. 2™

Conference on Farm Integrated Pest Management, Fac. Agric., Fayoumn
Univ., Fayourn, Egypt, pp. 186- 200.

Ragab, M.M. (2002). Effect of spraying urea, ascorbic acid and NAA on fruiting
of Washington Navel orange trees. M.Sc. Thesis, Fac. Agric., Minia
Univ., Egypt.

Rautenkranz, A.; F. Machler; E. Martincia and J. Qerti (1984). Transport of
ascorbic and dehydroascorbic acids across protoplast and vacuoie
membranes isolated from bharley (Hordeum vuigare L. cv. Gebrel) leaves.
Plant Physiol., 106; 187- 193,

Robinson, F.A. (1973). Vitamins "Phytochemistry", Vol. lll: 185-198, Lawrence
P. Miller {Ed.), Van Nostrand Reinhoid Co., New York.

Scandalios, J.G. (1997). Molecular genetics of superoxide dismutases in
plants. pp.527- 568. [n: Scandalios, J.G. (ed.}). Oxidative stress and the
molecular biology of antioxidant defenses. Cold Spring Harbor Lab.
Press, Plainview, N.Y.

Schneeman, B.O. (1986). Dietary fiber. Physical and chemical properties,
methods of analysis, and physiological effects. Food Technol., 40; 104,

Schneeman, B.O. (1989). Dietary fiber. A Scientific Status Summary by The
Institute of Food Technologists Expert Panel on Food Safety and
Nutrition. Food Technol., 41: 133.

Shahidi, F. and P.K. Wanasundara (1992). Phenolic-antioxidants. Crit. Rev.
Food Sci. Nutr., 32: 67- 103.

Snedecor, W.C. and W.G. Cochran (1980). Statistical Methods. 7" ed., lowa
State Univ. Press, Ames, lowa, USA.

Snell, F.D. and C.T. Snell (1953). Colorimetric methods of analysis including
sorpe turbimetric and morpholometric methods. D. Van-Nastred Co., Inc.
New Jersey, Toronto, New York, London, vol, i}, p. 606.

Tarraf, S.A.; K.M. Gamal El-Din and L.K. Balbaa (1999). The response of
vegetative growth, essential oil of lemongrass (Cymbopogon citratus
Hort.) to foliar application of ascorbic acid, nicotinamide and some
micronutrients. Arab, Univ. J. Agric. Sci,, Ain Shams Univ., Cairo, 7(1):
247- 261,

Wise, R.R. and AW. Naylor (1887). The peroxidative destruction of lipids
during chilling injury to photosynthesis and ultrastructure. Plant Physiol.,
83:272-277.

Zhang, X. and R.E. Schmidt (2000). Hormone-containing products impact on
antioxidant status of tall fescue and creeping bentgrass subjected to
drought. Crop Sci., 40: 1344- 1349,

4925



Rady , M. M. and Nevein A. El-Sawah

Cooad Agelil Aluagd) uhdewd\aJMJﬂlubuﬂuuluau)ﬂd
MW‘GM‘JY‘L‘JJB

*cl‘,ullu.bw_g uml_,..\mu.ihma

J.‘AA-?JQ.I!‘ daala—ded 0 408 — 01 530 il aud

JAAA— il 4.;..\;-&1))14,\15 uﬂ.....m?...i

_,“-aA/\'o-V Hﬁdﬂ_iw"eﬁﬂ\_e‘ulil_n_j_}-u_ﬁwi |.\A‘_,').-J

R PR P SV | PSS TPV Ly [ LIPUTR U IR Y. T SO EVRTI CPPS L T PN

5 o dlyy ) f LY aslay Aot it ) & g gadead] Geadll she el T il (e S duaS

Al Sl ) geanall 500y gl st BiSal e Al aidle s T Ye Ve o a
ossladl deaeees M) 203 h‘ilwlu)ﬂlq,): 3 datih

1) e Juanliadl pitiih i

S s e g and o e 3 ey o saedlSH Aany 53 Alabed dygina dydtag il il s ) -
el i e 6 e oy ) KU s Bles paaa iy padadl et dle el 3 e
At A bma ALl D Sl paen (J RILEYL Legtli ey el padll oAy oy il pnma s
lpaha B e B )5 s pedWSl ey Adlea e sk (e A3 JyuSh SGLG A SRR,
fmadlt e o 3 gadiy

Dandas e gy s e B 50 D D Lipag e ge [ ph e STl S G aa s -
Gy A e AN ey g plit) el i (8 A yiee o) G pell ealll e el A
Slaifed pan sl g 0 dae) pSay ol pndl ol sy (0L 5 penddl B gendld (Al
ool sa e} wigSay el sl 5yl peana fad y (1ol imad 5y i S semnay Sl 030
R3Sl agen T 38 5 Sy (adfel peadl Haad Jgemnay 300 dh s Qe ksl
~ all gl il SWAT | pmen —ASH oy pD g GBS TSI Bt el Jae B glesSl
L3 = e MG i gl = gina s = s il —EASH DYyl - A0 AIKH Sl S
Ll G G dRaYy Ul g piedli g penalt 60l g iaddl —rpaall s g sl o RS
ol peimddl ot b DA RN Sy Sl At e e g ! Ay

5 g Bobal B3 Ui 5 Sl ge A0 OGN o py i ) s el Aldbnall Lpuaiby —
PERNVENpPEE & WYL APRCEE SR RCITL - | i o A= P SRR RIS A KRS I B A EPEEL
et ptadl a3l ol sZa B0 Gyt dpaney el Clia B et fla B8 jaddl cilulal
& goeannadl oo d o3 pcd) Rty puSlan o gl é.a) a2 Joe Ay glatfil i Sall G383 Lyl S g

Sl Al {¢,1 Jeoaddt J}J.ﬁ! - FRCRVIF L I P PR [ W Rt KPR PR P L G madll
calabaall g
u..Ai_‘.'n:‘J,jf‘ﬂ IR A hmiig.i;hﬁé);hg@ui@ilﬁlﬁblﬁ\ J':.}Lbd-,(iuﬂl aldball o ny —

il ek d) e et 8 peadae e RES a8 Je 5yl e
c_’.L'ul! Sl Cudar i 3lalaa  Juadl JA)EI/(,I_);.._JL\".
Gt pgealtSB e B ae e e pdl 5 R ol oda i oF 20 S il ol e gua b -
r_)iad._‘-.}"-\“._:lg :k,!g.....-.l'}'h JJA}.&!}AJ&LLM“JL‘.AH.ER;SM! e Uﬂ‘ﬂ J}a.iaAJ _)Jl_lﬂ
it iy i gholl Al O Jaod 2l A (a0t g Db o pe) BEWH Cililiae 208 oy ) pSa)
J——AA...JJ\‘-&..?.Su_..&hg,.\:uJﬂp,‘fi!ﬁb‘JJfJaJﬂlm:M\Sﬁmﬂm—‘ L L
_}_.gs_).l._id’a.)_’m“]i ol gy Aol " Ue)mu\_'l.n.a KA _yl_,‘uuu.m“ e h}a‘ﬂﬁ;_’&m
el Sl Aals il Al eyl e At WSy it 2 WY A0 salls Ve
ISPV g - TP VTER <P B e T ORI I D C R O BN PP
,_ﬁ-:‘-“r.\gl.ui..l_,w uuu-id)mﬂi')-’_ﬁ'l_,‘)_,ﬂ _)A;,;-'LAA!‘J‘,.\AMJ&

)._.ﬂ QJ A.LU ;.‘,&._.n':h

4926





