_ . . 41 -62
Zagazig J. Agric. Res., Vol 36 No. (1) 2009

EFFECT OF FOLIAR SPRAY WITH Ca, Mg, AND
VITAMIN B, ON THE PRODUCTIVITY AND
STORABILITY OF SNAP BEAN
GROWN IN SANDY SOIL

Mohammad, Omaima O.', H.M. Arisha', A. Bardist’,
' and Rawia El-Bassiouny’

- 1- Hort. Dept., Fac. Agric., Zagazig Univ., Zagazig, Egypt
2- Hort. Res. Inst., Agric. Res. Center, Dokki, Egypt
Accepted 13 /172009

ABSTRACT: Two field experiments were carried out during
autumn seasons of 2005/2006 and 2006/2007 in Experimental Farm
at El-Kassasein, Hort. Res. Station, Ismaelia Governorate, Egypt, to
study the effect of foliar spray with Ca, Mg, and vit. B; on growth,
yield, pod quality and storability of snap bean under the conditions
of sandy soil. Spraying snap bean plants with Ca, Mg and vit. B;
significantly increased number of branches/plant, dry weight of
‘shoots, total dry weight, N, P and K total uptake by plant, number of
pods/ plant and total yield/feddan. In this respect, vit. B, at 25 ppm
gave the highest values of the above mentioned traits followed by
both Mg and Ca at 0.5 % and Mg at 0.2%. On the other hand, dry
matter (%) and appearance of green pods decreased with increasing
storage period, whereas weight loss (%), decay (%) and off-odor
increased with increasing storage period. In addition, spraying snap
been plants with Ca at 0.5 % reduced weight loss (%) decay (%) and
off-odor and gave the highest dry matter content (%) during storage
in cool room.

Key words: Snap bean, foliar spray, Ca, Mg, vit. B;, yield and
storability.

INTRODUCTION not only for local consumption, but
also -for export purpose. In Egypt
the cultivated area of green beans
plants in year of 2005 was 33,835

- Snap bean (Phaseolus vulgaris
L.) is one of the most important
vegetable crops grown in Egypt
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fed for summer plantations and
12,090 fed for autumn plantations.
Average total yield/ fed was 4.43
and 4.95 ton for summer and
autumn plantation, respectively.

Vitamin B; (Thiamine) is an
organic compound, that can be
“supplied to plant as seed soaking
or as foliar spray to improve their
growth and productivity (Oertli,
1987). :

For legumes, this vitamin was
found to add practical significance
as growth stimulation of roots. So,
it would not only result in higher
water and nutrients uptake, but
also to provide larger surface area

for Rhizobium infection leading to

increase in root nodules formation.
These effects would be ultimately
manifested in bitter growth and
higher productivity coupled with
considerable fertilizers economy
(Samihullah and Afridi, 1988).

In green leaves, Mg has a major
function in the action of the
chlorophyll molecule (Marschner,

- 1995). Moreover, calcium is
required for cell elongation and
cell division. Calcium also appears
to play a role in the inhibition of
abscission and delays leaf
senescence.

Spraying of common bean
plants with Bs vitamins increased
weight of pods/ plant and weight
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of seeds/plant (Fathy and Farid, -

' 1996). Foliar spray of pea plants

with vitamin B, increased plant
height, number of leaves and dry
weight (Barbieri, 1959} and total
vield /fed). El-Mansi et al. (1994)

- and El-Beheidi (1995) found that

spraying cowpea plants with vit B,
at 50 ppm significantly increased

‘branching and dry weight/plant,

number of pod/plant and seed yield
per feddan. In addition, number of
pods/plant, yield/plant and total
yield/fed of pea were significantly
increased with increasing vit. B,
concentration up to 100 ppm’
without significant differences
between 100 and 200 ppm of vit.
B, (Arisha, 2000). Vitamin B; at
50 or 100 ppm, as foliar spray had
significant effect on number of
pods/plant, seed yield/ plant and
total seced vield/fed of cowpea
(Kamel, 2005).

Under sandy soil conditions,
Mg at 5 or 10 kg/fed as MgSoq
(10.5% Mg) showed favorable
effect on the dry weight of
different plant organs of pea
plants, while Mg at 10 kg /fed,
being superior treatment for
irmproving the contents of N and P
in leaves, as well as total vield
(Arisha and El-hamriny, 1992),
also under the same conditions
spraying pea plants with MgSQO, at
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1% increased number of total root
branches, stem length and number
of leaves/ plant, while MgSO; at 1
‘or 2% recorded maximum values
of dry weight of roots, aerial parts
and total dry weight of plant, P and
K content in roots and uptake of N,
P and K by pea plants, number of
. pods/plant and feddan (Bardisi,
2005). | -

Foliar spray - with = CaCl,
increased plant height and fresh
weight/ plant (El-Tohamy, 2000)
on snap bean, and pod weight
(Toivonem and Powen, 1999) on

pepper. Spraying snap bean plants -

Bronco, Tema and Flexo cvs. with
K350, (37 % K;0) at a rate of 2 %
or Ca (NO3)2 (19 % CaO) at a rate
of 1 % three time of each increased
early and total yield of green pods
(El-Mogy, 2001).

Weight loss and decay (%) of
stored green pods of snap bean
(Bronco cv.) were increased with
the prolongation of storage period.
In this respect spraying with Ca
(NO;), alone or in combination
with K:80,; showed the lowest
value of weight loss and decay
percentage and increased the shelf
life (El-Mogy, 2001).

- Thersfore, the present work
aimed to study the effect of foliar
spray with Ca, Mg, and vit. B; on
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yield, pod quality and storability of
snap bean (Bronco cv.)

MATERIALS AND
METHODS

Two field experiments were
carried out during the two autumn
seasons - of  2005/2006 and
2006/2007 in Experimental Farm
at El-Kassasein, Hort. Res. Station,
Ismaelia Governorate, Egypt, to
study the effect of foliar spray with
Ca, Mg, and vit. B; on growth,
yield, pod quality and storability of
snap bean grown under sandy soil
conditions.

The physical and ' chemical
analysis of the soil are presented in
Table 1.

Seeds of Bronco cultivar were
sown in 152 Scpt. in both autumn
seasons of  2005/2006 and
2006/2007.

This experiment included four
treatments as follow: Control, Ca
at 0.5%, Mg at 0.2%, and vit B, at
25 ppm. The treatments were
arranged in a randomized complete
block design system with three
replications. Plot area was 7.2 m
contained two drpper lines (6m
length and 60 cm wide). Seeds
were sown in hills on two stdes of
dripper line, then it thinned to
leave one plant per hill. The
distance between hills was 25 cm.
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Plants - of snap bean were
sprayed with aqueous solutions of
Ca, Mg, and vit. By twice at 20 and
35 days after sowing. Each
experimental unit received two
litter solution wusing spreading
agent (super film) in all treatments.
The untreated plants {check) were
sprayed with tap water. The source
of Ca and Mg was CaCl, and

MgSQ,, respectively. While the:

source of vit. B; was Thinamine
Hydrochloride.

~ All  plots received equal
amounts of farmyard manure
(FYM) at rate of 20 m’/feddan.

Mohammad, ef al.

Nitrogen, phosphorus and
potassium were added in the form
of ammonium sulphate (20.5% N},
calcium superphosphate (15.5%
P;0s) and potassium sulphate
(48% K,0) at the rates of 40 kg N,
37. kg P,Os and 50 kg K,0,
respectively. One - third of all
fertilizers was added at the time of
soil preparation and the rest were
divided into three equal portions
and added to the soil at 10 days
intervals after emergence. The
other normal’ agricultural
treatments for growing snap bean
plants were practiced.

il

Table 1. The physical and chemical properties of the sdil

Physical properties Chemical properties
20052006 200672007 ' 2005/2006 2006/2007
Organic
Sand (% 96.5 95.6
and (%) matter(%) 003 008
o Available K
Silt (% 1.7 1.6 -
i (%) . (ppm) 520  64.0
' - Available P '
Clay (% 1.8 2.8 :
ay (%) | (ppm) 55 62
) . Available N
Field capacity (%) _6..5_ 6.8 (%) 5.4 6.9
' Calcium .
Wilti int (% 24 2.5
ng point (%) carbonate (%) 0.18 026
Available water (%) 4.5 45 PH g1 8.1
Water holding
capacity (%) 13.8 14.5

Sample of the soil was obtained from 25 cm soil surface.



Zagazig J. Agric. Res., Vol. 36 No, (1) 2009

Data Recorded
Plant growth

A random sampie of five plants
from every experimental unit were
taken at 55 days after sowing and

the following data were recorded: .

Plant height, number of both
leaves, branches and pods/plant.

Different plant parts were oven
dried at 70 °C till constant weight,
and the following data were
recorded: Dry weight of roots,
leaves, branches, and total dry
weight of whole plant. '

Nitrogen, phosphors and

potassium contents

The dry weight of roots, shoots
(leaves + branches) and pods at 55
days from sowing were finely
ground and wet digested with
sulphuric acid and perchloric acid
(3:1). Nitrogen, phosphorus and
potassium contents
determined according to the
methods described by Bremner and
Mulvaney (1982), Olsen and
Sommers (1982} .and Jackson
(1970), respectively.

Yield and its components

Green pods of  each
experimental unit were harvested
at proper maturity stage, counted
and weighed in each harvest and
the following data were calculated:
Average number of pods/plant,

following data :

were

- sampling
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yieldplot  (Kg),

and  total
yield/feddan (ton).
Storability
Packages macro perforated:

polyethylene bags with pin holes
(250 gm beans/ polyethylene bag
as initial weight) were used.
Packages of each replicate were
weighed, packed in carton boxes
(each box contains 10 polyethylene
bags) and stored at 7°C and 95 %

‘relative humidity. Five samples

were randomly taken, one sample

“at the marketing period, and the

other at 7 -days intervals during
cold storage for evaluation the

Weight loss (%)

It was measured as the
percentage of loss from the initial
weight (cumulative losses).

Weight loss percentage=
WiI—W
———=X100

W,
Where: Wi: Initial weight of

‘W, Weight of next
sampling dates

Decay (%)
Any | pods showing decay
incidence  (shrinked,  injured,

shriveled and spoiled pods) were
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removed, weighed and counted.
The percentage of decayed pods
was calculated in the related to
total number of pods. .

—2.X100

Where: Nyt Number of decayed
pods

- Decay percentage =

Ni: Total number of
pods :

Pods Quaiity at Cold Storage -

Dry matter percentage
(DM%): It was determined by

using 100 gm of fresh pods at 105

°C till a constant weight , then DM
% was calculated.

Appearance

It was scored '9 to 1 scale,
where, 9 = Excellent, 7 = Good, 5
= Fair, 3= Poor and 1 = Unusable
(Watada and - Morris, 1996;
Jimancz et al., 1998)

- Off-odor

It was determined by persbnal
panel test on a scale of 5 to 1,
where 5= Sever, 4= Moderatcly

sever, 3 = Moderate, 2 = Slight,

and 1= None (Kasmire et al.,

1974).

Statistical analysis

The data of these experiments
were subjected to propei statistical

analysis of varlance according to
Snedecor and Cochran (1980) and

" means

separation was done

according to Duncan (1958).

RESULTS AND
DISCUSSION

Plant Growth
Morphological characters

Presented data in Table 2 show
the effect of foliar spray with Ca,
Mg and vit. B, on plant height,
number of leaves, branches and

~pods/ plant of snap bean grown

under sandy soil conditions.

It is obvious that, spraying snap
bean plants grown under sandy soil
conditions during antumn season
with Ca at 0.5%, Mg at 0.2% or vit
Bjat 25 ppm significantly
increased number of both branches
and pods/ plant in both seasons
compared to control, while vit By
gave the highest values in this
respect, followed by Ca at 0.5%
and Mg at 0.2% in both growing
seasons.

~ Dry weight

The effect of Ca, Mg and vit. B,
on dry weight of roots, shoots
(leaves+ branches), pods and total
dry weight/ plant in both seasons
of study are presented in Table 3.

It can be scen from such data
that spraying snap bean plants with
Ca, Mg and wvit. B, réf_lected a
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significant differences in dry
weight of roots in the 1% season(i
dry weight. of branches in 2%
season, and dry weight of shoots
and total dry weight in both
seasons , but did not reflect any
significant eﬁ“ect on dry weight of
roots in the 2% season, dry weight
of branches in the 1% season, and
dry weight of pods in both seasons.
Spraying Ca at 0.5 %, Mg at 0.2 %
and vit. By at 25 ppm were the
best treatments for enhancing dry
weight of shoots and total dry
wetght/plant in both seasons
compared to control trcatment.
Application of vit B; recorded the
maximum values of total dry

Table 2. Effect of foliar spray
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weight/plant, followed by Mg at
0.2%, then Ca at 0.5 %,
respectively. The increases in the
-total dry weight/ plant were about
'24.41 and 20.97 % for Ca at 0.5 %,
27.55 and 28.63 % for Mg at 0.2 %
and 36.85 and 45.83 % for vit. B,
at 25 ppm over the control in the.
12 and 224 seasons, respectively.

B-vitamins partictpate in plant
growth and development indirectly
by enhancing endogenous levels
and various growth factors such as
-cytokining and gibberllin
(Kodandara and Rao, 1985). In
addition, leaf applied with thiamin

- was reported to enhance sugar and

starch content in stems,
with Ca, Mg and vit. By on

morphological characters of smap bean plants during
. autumn seasons of 2005/2006 and 2006/2007 under sandy
- soil conditions (after 55 days from sowing)

Plant height Numbers/ plant
Treatments (cm) Leaves Branches Pods
2005/2006 season
Control 40,99 a 11.33a 7445 10.55b
Ca at 0.5% 40.11 a 12.55a 933a 13.26 a
Mg at 0.2% 40.77 a 1244a  9.11a  13.88a
Vit. B; at 25 ppm 3922 a 13.00a 9.66a  14.00a
2006/2007 season _
Control 46.33 a 1277 a 833b 1133 ¢
Caat 0.5 % 44.00 a 14.11a 9.33ab 14.44 b
Mg at 0.2 % 46.11 a 13.66a 944 ab 14,89 ab
44,44 a 1433 a 988a 16.22 a

Vit. B; at 25 ppml

Values with the same alphabetical letters within column did not
~ significantly differ according to Duncan’s test.
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Table 3. Effect of foliar spray with Ca, Mg and vit. B; on dry weight of snap bean plauis during
autumn seasons of 2005 / 2006 and 2006/2007 under sandy soil conditions (after 55 days
from sowing) :

Treatments Dry welght (gm) ' Relative total

Roots  Leaves Branches Shoots * Pod Total d . °
. ry weight (%)
: : 2005/2006 season o '
- Control 0.230b 4999b  2.888a 7.887b ~ 3.589a. 11.706b 100.00
| Caat0.5% 0.346a 6.593ab 3941a © 10.534a  3.684a 14.564a 124.41
I Mg at 0.2 % 0.253 b 7.086 a 3812a 10.898 a 3.781a 14.932a - 127.55
| Vit. B; at 25 ppm 0.385a 7.340a 4,093a - 11.433a 4.202a 16.020_a - 136.85
‘ - 2006/2007 season _

Control 1.032a 6.338Db 2.474b - 8.812b 3.515a 13.359¢ 100.00°
Caat 0.5 % 1.328a 6.600ab  4.402a 11.00ab 3.831a 16.161 b 120.97
Mg at 0.2 % 1277a 7379 ab  4.485a 11.88a 4.044a 17.185ab 128.63
" Vit. By at 25 ppm 1413a 8.173a 5.175a 13.35a 4.721a 19.482a 14583

*shoots = leaves + branches
Values with the same alphabetlcal letters Wlthln column did not significantly differ according to

Duncan’s test.
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leaves and roots. and stimulated

root development and flower bud

differentiation (Lijima, 1956) -

These results agree with those

reported by Barbieri (1955) on pea

with respect fo vit. By, Arisha and.

. El-Ghamriny (1992) and Bardisi
(2005) on pea with réspect to Mg
. and El-Tohamay (2000) on snap
. bean with respect to Ca. They
concluded that spraying vegetable
crops with vit. B;, Mg or Ca
increased dry weight of plants.

Contents of N, P and K

Concerning N contents,
* obvious from data in Table 4 that
spraying ~ with Ca, Mg and vit By
- had no significant effect on N
content in shoots in both seasons
and N content in roots and pods in
‘the 1* season, but had significant
effect on N content in roots and
pods in the 2™ scason. Ca at 0.5%

or Mg at 0.2% recorded the -

maximum values of N content in

roots and pods in the 2™ season -

only.

As for P content, data in Table 4
show that foliar spray with Ca, Mg
or vitB; showed a significant
effect on P content in pod in 1%

season and P content in root and

shoots in the 2°¢ season. In general,
- Caat 0.5 %, Mg at 0.2 “5 or vit.B;
" at 25 ppm increased P content in

it 18

pods in the-1* season and P content

in roots and shoots in the 2 one,

Regarding K content, presented
data in Table 4 show that spraying
with Ca, Mg and vit. B; had a
significant effect on K content in’
roots, shoots and pods in both

- seasons. In general, Ca at 0.5 %,

Mg at 0.2% or vit.B; at 25 ppm
increased K ‘content in roots,
shoots and pods in-both seasons

‘compared to the control treatment.

Uptake of N, P and K

Respecting ‘N uptake, data in
Table 5 show that foliar spray of
snap bean Bronco cv. with Ca, Mg
and vit B; had no significant effect
on N uptake by roots, shoots and"
pods, exccpt N uptake by roots in
the 1* season and N uptake by

shoots in the 2% cne.

As for P uptake, presented data
in Table 5 indicate that Ca, Mg or
vit.By showed a significant effect
on P uptake by roots, shoots and
pods, except P uptake by roots in
the 2*! season. Generally, spraying
with Ca, Mg and vit.B; increased P
uptake by roots in the 1% scason
and P uptake by shoots in- both
seasons.

_Concermng K ,uptake, it is
obvious from the same data in
Table 5 that Ca, Mg and vit. B
had significant effect on K uptake



‘Table 4. Effect of foliar spray with Ca, Mg and vit. B; on mineral contents of snap bean plants
' during autumn seasons of 2005 / 2006 and 2006/2007 under sandy soil conditions (after 55
days from sowing)

Treatments N(o) P (%) K (%)

Root Shoot  Pods Root Shoot Pods Root Shoot Pods

i ‘ - 200572006 season
¥ Control 13382 2.87% 19272 0267a 0299 0.593b 1.555b 1.919b 3.904c
< Caat0s5% 1.543a 35102 2.130a 02652 0308a 0.697a 2.054ab 2.017b 3.564c
é Mg at 0.2 % 1276a 3.291a 1906a 0318a 0293a 0.64lab 2.631ab 2.748a 4.286ab
S Vit.Biat25ppm 1.18%a 2.874a 1.770a 027la 0.338a 0.626ab 2.942a 2.172ab 4.557a
= 2006/2007 season - |
Control 1.388a  2.167a 1.974bc 0.175b 0.281b.. 0.437a 1.940b 3.854ab 2.302b
Ca at 0.5 % 1313ab 3.0732 229la 0253a 0.296b 05852 2.311b 45092 3.612a
Mg at 0.2 % 1313ab -2.47la 2.187ab 0.204ab 0.245b 0.536a 2.117b  4.521a 3.663a

Vit. Byat25ppm 1227b  2.593a 1.792¢ 02452 0.4lla 05302 2.797a 3.4506 3.903a

Values with the same alphabetical letters within column did not signiticantly differ according to
Duncan’s test.

=

T3]



Table 5. Effect of foliar spray with Ca, Mg and vit. B; on N, P and K uptake by different ofgans of
snap bean plants during autumn seasons of 2005 / 20(}6 and 2006/2007 under sandy 5011

conditions (after 55 days from sowing)

Uptake ( mg/ organ) ' Total uptake

Treatments N P - : K ( mg/ plant)
Root Shoot Pod Root Shoot Pod Root Shoot Pod N P K
o - 2005/2006 season | o
Control _ 3.205b 238.7a 69.31a 0.617b 23.77b 21.25a 3.579b 153.2b 139.3b 311 2a 45, 630 296.1b
Caat0.5% = 5.152a 369.1a 76.62a 0.923ab 32.46ab 25.90a 7.268ab 214.4ab 130.9b 450.8a 59.29ab 352.6b
- Mgat0.2 % 3.229b 371.3a 72.36a 0.805ab 31..11ab. 24.11a 6.668ab 300.5a 160.8ab 446.9a 56.03b 468,03,

Vit. By at 25 ppm  4.582a

Control :14‘.3 Ta
Caat0.5% 17.23a
- Mgat0.2 % - 16.68a
Vit. By at 25 ppm 17.45a

332.02 74.47a 1.047a 38.85a 26322 11.370a 247.4a 19222 411.0a 66.21a 450.9a
2006/2007 season | '
189.0b 70.26a 1.806a 24.76b 15.23a 19.85b 337.2b 79.0b 273.6b 41, 80b 436,16

330.7a 90.15a 3.359a 32.42b 22.42a 30.68ab 461.4a 137.0ab 438.1a 58.19b 629.1a

293.8a 88.84a 2.68% 29.10b 21.70a 2.7.7_9b7535.6a 148.02 399.3a 53.49b 711.4a
345.7a 85.38a 3.372a 55.09a 25.03a 39.37a 460.7a 184.3a 448.5a 83.50a 684.4a

Values with the same alphabetical letters within column did not 51gmficantly differ according to

Duncan’s test.

- 6002 (1) "oN 9¢ ;IQA “say a8y ' SrzvSoz
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by roots, shoots and pods in both

seasons, Spraying with vit. B, at
© 25 ppm recorded maximum values
of K uptake by roots and pods
followed by Mg at 0.2% or Ca at
0.5%, whereas spraying with Mg
at 0.2% recorded maximum values

of K uptake by shoots followed by

vit. By at 25 ppm or Ca at 0.5 %.

Concerning N, P and K total
uptake, it is obvious from data in
Table 5 that spraying snap bean
plants Bronco cv. grown under
sandy soil conditions with Ca at
0.5 % , Mg at 0.2 % and vit. B, at
25 ppm showed a significant effect
on N,P and K total uptake by
plants in both seasons, except N
total uptake in the 1% season.
Spraying with Ca at 0.5 %, Mg at
0.2% or vit. By at 25 ppm
significantly increased N and K

total uptake by plant compared to

. control, whereas spraying with vit.
Bjat 25 ppm  significantly
increased P total uptake by plant
compared to control and the other
treatments. El-Ghamnny et al
(1999) found that spraying tomato
plants with thiamine at 50 ppm
‘gave maximum values of N and P
uptakc by stems, leaves and roots.

Yield and its Components

As for the effect of Ca, Mg and
vit. B; on yield and its components

Mo]iamii;#d; et al.

of snap bean plants, it is evident
from data presented in Table 6
that, foliar spray with Ca, Mg and
vit. B, at different concentrations
had significant effect on number of
pods/plant, yield /plot and total
yield/fed in both seasons. Spraying
snap bean plants Bronco cv. grown
under sandy soil conditions with
Ca at 0.5 %, Mg at 0.2% or vit. B,
at 25 ppm. increased number of

pods/plant compared to control and

vit. B; recorded maximum values
of number of pods/plant, followed
by Ca and Mg.

With regard to the total
yield/fed, data in Table 6 show
that foliar spray with Ca, Mg and
vit. By at 0.5%, 0.2% and 25 ppm,
respectively . increased  total
yield/fed in both seasons compared
to control and vit. B; was the best
treatment, being 3.577 and 4.565
ton/fed, followed by Mg, being
3.293 and 4.299 ton/fed, then Ca,
being 3.285 and 4.015 ton/fed in
the 1% and 2™  geasons,
respectively. The increases of total
yield/ fed were about 12,65 and
6.24 % for Ca at 0.5 %, 12.92 and

13.76 % for Mg at 0.2% and 22.66

and 20.79 % for vit. By at 25 ppm
over the control in the 1% and 2™
seasons, respectively.

Also, obtained results might be

attributed to that vit. By improved



Table 6. Effect of foliar spray with Ca, Mg and vit. B on yield and its components of snap bean
plants during autumn seasons of 2005/ 2006 and 2006/2007 under sandy soil conditions

- Treatments Yield and its components
Pod number/plant Yield - Yield - Relative yield
' ' ( kg/ plot) ( ton/fed) (%)
2005/2006 season L
Control 14.00 b 5.000b - 2.916 b 100.00
Caat 05 % 1733 a ' 5.631ab 3.285ab 112,65
. Mg at 0.2 % 17.82a 5645ab - 3.293ab 112.92
Vit. By at 25 ppm 18,06 a 61322 3.577a 122.66
o . 2006/2007 season |
Control 17.20b 6478  3779¢ 100.00
Ca at 0.5 % 2033 a . 6.882hc 4015bc - 106.24
Mgat 0.2 % - 21.89a 7369ab  4299ab 113.76
. Vit. By at 25 ppm 277 7825a - 4565a 120.79

Values vith the same alphabetical letters within column did not signiﬁcanﬂy differ according to

Duncan’s test.

600Z (1) "ON 95 ‘1o “say U3y [ Sving
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mineral concentrations and uptake

by plant shoots (Tables 4 and 5)

-and hence plant growth was in turn
improved (Table 3). So that, plant

performance would be improved -

accordingly and reflected on its
productivity. The obtained results
are in harmony with those reported
by El-Beheidi ef al. 1995) on pea,
Fathy and Farid (1996) on

common bean, Arisha (2000) on-

pea and Kamel (2005) on cowpea
regarding vit. By, Ansha and El-

Ghamriny (1992) and Bardisi .

(2005) on pea regarding Mg and
Toivonen and Powen (1999) and
El-Mogy (2001) on snap bean
regarding Ca, they concluded that
spraying with vit. B, Mg or Ca

increased yield and its
components.
Storability

Weight loss .

The obtained results in Table 7
indicate that there was a

considerable increase in weight
loss (%) of stored green pods as
the storage period was prolonged,
where the maximum loss was
occurred at the end of storage
period (four weeks). Spraying snap
bean plants with- Ca at 0.5%
decreased weight loss (%) i both
seasons compared to the other
treatments. This increment in

weight loss might be attributed to
the increase in respiration rate.
during storage period.

Decay

Decay (%) in green pods of
snap bean was  increased with
prolonging storage period, and the
maximum decay was occurred at
the end of storage period (four
weeks). Calcium foliar spray at
0.5% reduced decay (%) in green
pods compared to the other
treatments {Table 7). This increase
in decay percentage at the late
period of storage might be due to
the decrease of the biological
activity of pods which in  turn
facilities infection of pods by
microorganisms. These results
might be attributed to the fact that
Ca is known to be a retardant of
senescence and is a major factor in
preventing physiological disorders
in fruits and other plant tissues
(Cheour et al., 1990).

Calcium application can
significantly reduce postharvest
decay by strengthening the cell
wall matrix and presumably
enhancing resistance to attacks by
fungi and bacteria (Poovaiah,
1986).The proportion of Ca pectate
in cell wall is also of important for
the susceptibility or resistance of
the tissue of fungal and bacterial
infections. :



Table 7. ffect of foliar spray with Ca, Mg and vit. B; on weight loss and decay percentage of snap

bean pods during storage period of 2005/ 2006 and 2006/2007 .

Weight loss (%) Decay (%) -
Treatments : Weeks in storage ' _
1 2 '3 - 4 0 1 2 3 4
| | 2005/2006 season o
Control 2282z 438a 6.32a 86la 1.00a 1.00a 2.33a 4.30a 4.53a
Caat0.5 % 2.03a 424a 588a 787b 1.00a .1.00a 1.85b  3.20c 3.66b
- Mg at 0.2 % 228a 396a 5.77a 8.0lab 1.00a 1.00a 2.16ab  3.60bc 4.00ab
Vit. By at 25ppm 2252 4.31a 5.93a - 8.0lab 1.00a  1.00a 2.00ab 4.00ab 4.20ab
o | : 20062007 season | A
Control 3.62a 591a 8.03a 11.00a _1'.00a. 1.00a - 2.00a “4;.00a 5.00a
Caat05% 326a 4.85b 7.00b 9.55¢ 1.00a -1.00a - L33b 3.00b - 433a
Mgat0.2% = 3.44a 5.05ab 7.43ab 10.22b 1.00a  1.00a 2.00a  3.66a 4.66a
Vit. B at 25 ppm 3.60a 4.54b 7.93a 10.30b 1.00a 1.00a 2.00a  3.66a 4.50a

Values with the same alphabetical letters within column did not significantly differ according to

Duncan’s test.
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Both weight loss and decay
(%) of stored green pods of snap
bean Bronco. cv.- were increased
with the prolongation of storage
period. In this respect spraying
with Ca (NOs), alone or in
combination with K;S80,; showed
the lowest values of weight loss
and decay percentage and
increased the shelf life (El- Mogy,
2001). : '

Pods Quality During Cold
Storage S
Appearance

Obtained results in Table 8
indicate that there was a significant
decrease in appearance of pods
with prolongation storage period
for all treatmenis, where the
minimum values were occurred at
the end of storage period (four
weeks). In general, there were no
- significant  differences among
treatments and control - treatment
during  storage  period  for
appearance of green pods.

Dry matter (%)
Presented data in Table § show

that there was a considerable

decrease in dry matter (%) of
stored green pods as the storage
period prolonged (four weeks).
These results might be attributed to
the increase in r-:piration rate
during cold storage period.
Spraying snap bean plants with Ca

. environment in

Mohammad, ef al.

at 0.5 % recorded the highest DM
(%) in pods after four weeks from

-cold storage compared to control

which gave the least DM % in
snap bean pods.

 Off-odor
Data in Table 9 show that off-

odor of green snap bean pods was

increased with increasing storage
period. There was no off-odor in-
green pods after two weeks in
storage for treatments and control.
These results may be due to that
green pods were- sealed inside
plastic film packages of relatively
low gas permeability, the O3
concentration  decreased, while
CO; concenfration increased as a
consequence of tissues respiration.
Eventually the O, concentration is

reduced to a level that reduces .

tissues anoxia while there is a
concentration increase in CQO;
which  intensifies anacrobic
package
atmosphere. These results in
anaerobic  respiration in = the
produce, which rapidly destroys
produce quality via  tissue
breakdown,  accumulation  of
ethanol. and acetaldchyde and
development of off flover and off-
odor. In anaerobic respiration,
glucose is converted to pyruvate
via the Embden- Meyerchaf-
Parnas (EMP). Pyruvate is then
metabolized into acetaldehyde and
ethanol (Wills ez a/., 1989).

the



Table 8. Effect of foliar spray with Ca, Mg and vit. B; on appearance and dry matter (%) and of

‘snap bean pods during storage period of 2005/2006 and 2006/2007 .

13.36a 12.55ab 9.96a

Appearance . Dry matter (%)
: ' Weeks in storage
- Treatments 0 1 2 3 4 0 1 2 3 4
_2005/2006 season |
Control ' 9.00a  9.00a 5.16a 1.83b 1.00a 10.14a 1148b 8.46b 9.22b  9.62a
Caat0.5 % 9.00a 9.00a 6.16a 276a 1.00a 1021a 1249 11.49a 10.14ab 9.88a
MgatO.Z% 9.00a .9.00a 5.63a 2.76a 1.00a 10.23a 12.64a 10.30ab 10.34ab 9.57a _
Vit.B;at25ppm  9.00a 9.00a 540a 253ab 1.00a 1043a 1253a 11.54a 10.55a 10.29a
Lo . 2006/2007 season ‘ o
Control . 9.00a 833a 500b 1.66a 1.00a 930b 10.66c 9.59a 9.0la 9.21b
Caat0.5% 9.00a 833a 7.00a 233a 1.00a 11.83ab 12.11b 1029a 9.60a 10.96a
Mg at 0.2 % 9.00a 9.00a 6.00ab 1.66a 1.00a 12.44a 12.92a 1022a 9.67a 9.55b
"Vit.B;at25ppm  9.00a 9.00a 5.66b 3.00a 1.00a 9.46a 9.55b .

Values with the same alphabetical letters within column did not significantly differ accbrdiﬁg to Duncan’s

' ~ test.
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~ Table 9. Effect of foliar spray with Ca, Mg and vit. B1 on off -odor of snap bean pods durmg
storage period of 2005 /2006 and 2006/2007 .

Off- odor

Treatments Weeks in storage

' ' ' 1 ' 2 3 3 4

' o 2005/2006 season
Control ' 1.00a - _ 1.00a - 4.50a 4.73a
Caat0.5% I 1.00a  1.00a 3006 420a
Mg at 0.2 % 1.00a -~ 1.00a 3006 453
Vit.B,at25ppm . 100a . 1002 3006 4.40a

_ o . 2006/2007 season ' -

Control ~ 1.00a 1.00a 366a  440a
Caat0.5 % 1002 1.00a 2.66b - 4.00a
Mg at 0.2 % : 1.00a 1.00a 2.66b 433a
Vit. By at 25 ppm 1.00a 1.00a - 366a 4.06a

- Values with the same alphabetical letters within column did not significantly differ according to
Duncan’s test.
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