J. Agric. Sci. Mansoura Univ., 31 (5): 3055 - 3065, 2006

EFFECT OF SOWING DATE ON PRODUCTIVITY AND
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ABSTRACT

Two field experiments were carried out at Shark EL-Owinat region south west
Egypt (dry-temperate conditions) during two growing seasons (2002/2003 and
2003/2004) to study the response of some sugar peas cultivars, i.e. Snow wind, Sugar
pearl and Sugar gem to various sowing dates (Oct. 10%, Oct. 257, Nov. 102, Nov. 252
and Dec. 10%) on growth and green pods yield as well as pods quality.

Results indicated that, the vegetative growth and dry weight of tested sugar
peas plants were clearly affected by sowing dates. The highest values of plant growth
and dry weight as well as pods yield and its quality were recorded on Nov..10% sowi
date. On other hand, the lowest values of plant growth were recorded on Oct. 1
sowing date but the lowest values of pods yield were recorded on Dec. 10% sowing
date.

Cv. Snow wind recorded higher values of plant growth and green pods vield as
well as pods quality. But the lowest values for pods yield were given by cv. Sugar gem
plants.

The interaction between the factors of study recorded significant differences for
most growth characters and pods yield, cv. Snow wind recorded higher values for the
growth parameters and pods yield under the conditions of Nov. 10~ sowing date. But
the lowest values of pods yield were given by cv. Sugar gem grown on Dec. 102 .

Electrophoretic studies showed that not only cv. Snow wind given the highest
specific bands number with highely molecular weight and dark stained bands, but also
had the highest pods yield.

INTRODUCTION

Shark El-Owinat is a new region for clean agricultural production.
This area is suitable for producing clean products especially for exportation.
Sugar pea (Pisum sativum var macrocarpom) is one of the most important
leguminous vegetable crops for exportation, growing in winter season of
Egypt. The pods of sugar pea contains a great amount of protein, phosphorus
and potasium. So that sugar pea is considered as one of the most important
sources in human food nutrition for such nutrients,

Some varieties are more suitable for the European consumers. So
that these varieties were tested in Shark El-Owinat region to evaluate their
potentiality under different sowing date.

Sugar pea varieties were differed in their vegetative growth, yield and
its aftributes as well as pods quality according to genotype (Srivastava and
Sirvastava, 1996; Sawan, 2002; Amer et al., 2002; Amer, 2004, all working
on beans). Added to that, varieties are differed in their genetic background, i.
e. seed protein electrophoresis. Variety had the highest number of major
protein bands with highly molecular weight and dark stand bands it was
indication that this variety can be gave the highest yieid with the pest quality
as reported by Amet (1992), Eweda {1993), Sawan (2002} and Amer (2004).
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The weather conditions especially monthly mean temperature (°c),
relative humidity (%) and evaporation (mm/day) during the growth period are
greatly affected on sugar pea growth, pod yield and its attributes as well as
pods quality as reported by Mahajan et al (1997} which reported that weather
conditions was grealtly affected on pea plant growth. Added to that, Aziz and
Abdul (1989), Petkov and Benchera (1996), Knott and Belcher (1998), Saini
and Negi (1998}, and Singh and Singh (2000) and Amer (2004) mentioned
that the plant growth , total yield and quality were differed according to
sowing date.

Thus the aim of this investigation is fo study the relationships between
sugar pea varieties and different sowing dates under Shark El-Owinat region.

MATERIALS AND METHODS

This work was conducted during the two successive winter seasons of
2002/2003 and 2003/2004 under the condition of Shark EL-Owinat region
south west Egypt. The experiments were carried out on the Ideal Farm
Ministry of Agriculture, Egypt under drip irrigation system.

The physical and chemical analysis of soil and chemical analysis of irrigation
water are shown in Table(A). Meterological data of area were recorded during
the growth seasons (Table, B) .

Table (A): Chemical analysis for experimental soil and irrigation water.

H E.C. | _ Cations (Meg./lL.) Anlons (Meq./L.)
P™ | Mmhosicm [Ca"TMg™ [ Na’ | K | HCOy | CI | 504
Soil 7.24 10.79 [376] 6574 | 228 [ 1.32 [ 0.73 [14.7]103.69
Irrigation water | 7.02 1.01 221 23 1 56 |012] 1.7 |54 3.02

Table{ B): The Meteorological data at Shark EL-Owinat region during
first and second seasons.

First season {2002/2003) - | Second season (2003/3004)
Month °c Relative |Evaporation| °c Relative |Evaporation
humidity %| mm/day humidity %; mmiday
Qctober 23.9 24.2 16.2 247 23.9 16.9
November 19.2 35.1 10.1 18.6 438 11.1
December 14.9 40.4 6.8 14.1 426 6.3
January 138 309 1.3 13.2 30.8 68
February 143 2786 ___B6b6 13.9 26.9 8.2
March 19.9 248 134 20.2 24.7 14.1
April 26.4 21.5 168 | 259 20.1 16.8
Metsorological data were obtained from the mateorological station at Shark EL-Owinat

Each experiment consisted of 15 treatrnents whlch were the
combination of five sowing dates; Oct. 10 , Oct. 25T , Nov. 10 , Nov. 25%
and Dec. 10® and three sugar peas vanet:es Le. Snow wind, Sugar pearl
and Sugar gem.

A split plot design with three replicates was adapted where sowing
dales were arranged in the main plots, while the varieties were assigned in
the sub-plots. After preparing the soil for cultivation, ditches of 20 cm width
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were performed. Organic manure (12 ton compost/fed.) and fertilizers (100,
150 and 100 kg of ammonium sulphate, super-phosphate and potassium
sulphate fertilizers, respectively)were added through the ditches and then it
were covered by sand. Laterals of the drip irrigation system were spread over
the ditches. Seeds of sugar peas cvs {Snow wind, Sugar pear! and Sugar
gem) were sown as two seeds per hill which were 15 cm apart on one side. of
the irrigation lines. The experimental unit area was 16 m? it contains four
dripper lines with 5 m length for each with 80 cm width. The normal
agricultural practices of sugar pea production under the conditions of this
area were foliowed according to the recommendations of Egyptian Ministry of
Agriculture.

Data recorded: .

A. Plant growth: A random sample of five plants from each plot was taken at
flowering stage (70 days after sowing) and the following data were
recorded:

1- Plant length (cm).

2- Number of branches per plant.

3- Number of leaves per plant.

4- Dry weight of leaves, branches and whole plant. Leaves and branches
were separated and oven dried at 70 °¢ until constant weight and dry
weight of leaves, branches and whole plant were determined.

B. Green pods yield and its quality:

1- Early pods yield (ton / fed.).

2- Total pods yield (ton / fed. ).

3- Exportable pods yield (ton / fed.).

4- Beginning of harvest season (1= harvest date) days after sowing .

5- Harvesting period (days) .

6- Total Soluble Solids (TSS).

7- Mean pod length, width and thickness {(cm).

C. Electrophoretic analysis of dry seeds proteins (SDS-PAGE}):

Sodium dodecyisulfate-poly-acrylamid gel electrophoresis (SDS-

PAGE) for soluble protein extracted from dry seeds was use to study the

genetic background of these varieties. Protein electrophoresis was performed

according to Stegeman (1979} and Stegeman et al. (1980). The gels were
scanned using Gel Doc 2000 Bio Rad system and analyzed with the quantity
one software package supplied by the manufacture. The densitometric
scanning of each band was based on its three dimension characters. Each
band was recognized by its length, width and intensity. Accordingly, relative

amount of band quantity could be measured and scored .

The obtained data were statistically analyzed according to the

method described by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

A. Plant growth characters:

A. 1. Effect of sowing date: Results in Table (1) reveal that there were
significant differences in most growth characters in both 12 and 2™ seasons.
Various sowing dates significantly affected plant growth parameter. Planting
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on Nov. 10® followed by Nov. 259 led to highly significant increases in plant
length and number of leaves per plant. The lowest vegetative growth was
recorded by planting on Oct. 10 followed by Oct. 252,

Dry weight of leaves, branches and whole plant was significantly higher
on Nov. 10¥ and Nov. 25% in both seasons. These results may be due to the
favurable conditions at Nov. 102 and Nov. 25% sowing dates to plant growth
and development. On the other hand, the lower values of dry weight of
leaves, branches and whoie piant were recorded on Oct. 10® sowing date.
These results are in harmony with those reported by Mahajan et al (1997)
which reported that weather conditions was greatly affected on pea plant
growth, Added to that, Aziz and Abdul (1989), Petkov and Bcnchera (1996)
and Knott and Belcher (1998) mentioned that the plant growth of pea was
differed according to sowing date.

Table (1): Effect of sowing date on vegetative growth of sugar pea plant.

Plant height Number of Dry weight {gm/plant)
Sowing date {cm) Leaves | Branches [ Leaves | Branches | Total
o= rirst season .
Oct. 1 38.44 36.72 |- 4.17 6.32 2.67 8.98
Oct. 257 52.11 41.56 4.39 7.33 317 10.50
Nov. 108 84.00 48.44 4.50 9.07 3.70 12.77
Nov. 258 76.44 45.00 4.00 8.41 3.39 11.80
Dec. 10% 67.11 37.50 3.72 7.94 3.09 11.03
L.S.D. 2.93 3.60 0.26 0.60 0.16 0.59
Second season
Oct. 10© 34 .83 35.44 3. 4.88 2.25 . 7.13
Oct. 258 47.46 38.40 3.67 590 | 254 8.44
Nov. 10° 75.28 43.20 '3.67 7.45 2.91 10.36
Nov. 25% 67.99 40.67 3.22 7.12 2.59 9.70
Dec. 10 58.17 34.83 2.89 6.36 2.40 8.76
. S.D. 3.79 1.88 0.23 0.36 Q.26 0.55

A. 2. Effect of variety: _

Results in Table (2) clear that genotype is greatly affect on plant growth i.
e. Plant height, number of leaves and branches as well as dry weight of
leaves and branches. Cv. Snow wind gave the highest values of plant growth
parameters followed by cv. Sugar gem but the lowest values were recorded
with cv. Sugar pearl. These resuits are in harmony with those reported by
Amet (1992), Eweda (1993), Sawan (2002) and Amer (2004).
A. 3. Interaction Effect:

Results in Table {3} show the effect of the interaction between sowing
dates and sugar pea variety on growth characters. Cv. Snow wind recorded
higher values for the growth parameters than alil the tested cvs on this study
under the condition of Nov. 10% sowing date. On the other hand, cv. Sugar
pearl gave lower values of growth characters under Oct. 10" sowing date
condition. '

Thus, it could be suggested, from such results that Nov. 10" sowing
date was quite enough for enhancing growth characters for all tested variety.
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" Table (2): Effect of variety on vegetative growth of sugar pea plant.

on

. Plant height Number of Dry weight (gm/plant)
Variety {cm) Leaves | Branches | Leaves | Branches [ Total
First season
Snow wind 67.90 47.53 463 8.83 4.17 13.00
Sugar pearl 54.30 35.40 3.80 8.57 2.50 9.06
Sugar gem 68.67 42.60 4.03 8.05 2.94 10.99
L.5. 0. 2.38 2.80 0.22 0.22 0.17 0.18
Second season
Snow wind 62.69 42.25 3.57 7.20 3.03 10.23
Sugar pearl 48.93 35.23 3.07 5.35 21 7.56
Sugar gemn 58.61 38.04 3.30 6.49 2,37 8.85
L.S.D. 1.38 1.25 0.13 0.22 0.14 0.29
Table (3): Effect of the interaction between sowing date and variety
___vegetative growth of sugar pea plant.
Treatments Plant Number of Dry weight {gmiplant)
Sowing date Variety h&‘g‘;t Leaves | Branches | Leaves | Branches | Total
First season
Snow wind 49.83 | 41.50 4.33 7.62 3.18 10.77
Oct.10® 'Sugar pearl 28.00 | 26.83 4.00 4,69 2.26 6.95
Sugar gem 3750 | 41.83 4.17 6.69 2.58 9.23
Snow wind 58.67 43.33 4.67 8.62 4,35 12.97
Oct. 25®  [Sugarpead | 40.17 | 39.67 4.17 556 242 7.98
Sugar gem 57.50 | 41.67 433 7.81 273 10.55
Snow wind 86.67 | 58.83 5.67 10.07 4.97 15.04
Nov. 10  |Sugar pearl 67.83 | 40.33 3.67 809 2.69 10.78
Sugar gem g7.50 | 4617 417 9.07 3.44 12.51
Snow wind 8267 | 55.67 4.67 9.04 4.54 13.58
Nov.25°  (Sugar pearl 72.50 | 35.00 3.67 7.59 2.52 10.12
Sugar gem 1417 44.33 3.67 8.60 3.10 11.70
‘ Snow wind 61.67 | 38.33 3.83 879 3.85 12.64
Dec. 109  |Sugar pearl 63.00 | 35.17 3.50 6.90 2.60 9.50
Sugar gem 76.67 39.00 3.83 8.13 2.83 10.97
L.S.D. 5.32 6.26 0.48 0.49 0.39 0.39
Second season
Snow wind 4550 | 37.83 317 5.82 2.49 8.31
Oct.10® Sugar pear 2517 | 32.33 283 3.58 2.07 5.65
Sugar gem 32.83 | 36.17 3.33 5.25 2.20 7.45
Snow wind 54.07 | 41.83 3.83 6.98 3.15 10.13
Qct. 257 Sugar pearl 37.30 | 35.50 3.50 4.50 2.17 6.66
Sugar gem 51.00_| 37.87 3.67 6.23 2,30 8.53
Snow wind 79.83 | 49.93 4.33 8.51 3.81 12.32
Nov. 10% Sugar pearl 61.17 | 38.23 3.17 6.82 2.38 9.21
Sugar gem 84.83 | 41.33 3.50 7.03 2.53 9.56
Snow wind 74.20 | 42.00 3.33 7.68 3.12 10.80
Nov. 25® Sugar pearl 64.87 | 40.33 3.17 6.35 2.26 8.61
Sugar gem 64.90 | 39.67 3.17 7.33 2.38 9.70
Snow wind 59.83 | 39.687 3.7 7.00 2.58 9.58
Dec. 10%  [Sugar pead 5617 | 28.67 2.67 5.48 2.20 7.68
Sugar gem 58.50 | 35.17 2.83 6.60 2.43 9.03
L.S D, 3.09 281 0.29 0.49 0.32 0.64
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B. Yield and its components:

B. 1. Effect of sowing date: Results in Table (4) show the effect of sowing
date on green pod yield and its components. Result clear that the total pods
yield and its components were sngmficantiy increased by planting in Nov. 10%
sowing date followed by Oct 25" sowing date. But the lowest values of yield
were recorded with Dec. 10 sowing date .

With respect to the earliness, results clear that the least number of
days to beginning of harvest was in planting of Dec. 10" sowing date (60 day
after sowing), on the other hand the number of days to first harvest was
more in plants sown on Oct. 10% and 25% . As fore pod quality, data in Table
(4) also clear that pod length and width were not sugmﬂcantiy affected by
sowing date. Pod thlckness was hlghest in Nov. 25 sowing date followed by
Nov. 102, Oct. 10® and Oct. 25% sowing dates but the lowest values were
recarded with Dec. 10— sowing date. With respect to the average pod weight,
planting on Dec. 10—%ave the hrghest average pod weight followed by sowing
on Oct. 10 | Nov. 25™ and Nov. 10% but the lowest values was recorded with
the Oct. 25% sowunq date. Whereas, pod content of TSS was highest by
sowing on Oct. 10—" and gradually decreased with delay sowing date.
Generally, Nov. 10 sowing date gave the pest pod quality and the lowest
values were recorded with Dec. 10° sowing date.

This result was true in both seasons. This result may be due to the
favorable conditions on Nov. 10 sowing date to plant growth {Table,1) which
gave the highest vegetative growth and pods formation which led to a highest
green pod yield and its components as well as gave the pest quality of green
pods. These results are harmony with those reported by Mahajan et af {(1997)
and Knott and Belcher (1998).

Table (4): Effect of sowing date on green pod yield and its quality of

sugar pea.
Greenped yield | b.0q o | Harvest A d
Sowing o ys to ves verage po
date first ey

Early | Export.| Total | harvest | (day) L:;g‘i' [‘;:g:)h T(';ﬁ'; “:;:g;“ I,s:

First season
Oct. 10T [ 1.690] 4.539 [7.255] 71.11 | 24.67 | 8.33 | 1.57 | 0.75 | 3.68 [10.94
Oct. 258 | 1.901| 6.367 |8.492 | 75.33 | 28.89 | 8.32 | 1.53 | 0.74 | 3.24 [10.44
Nov. 108 |2.621] 7.751 |0.084| 69.22 | 2544 | B56 | 1.57 | 0.75 | 3.48 |10.00
Nov. 258 | 1.604 | 5.800 |7.454 | 60.67 | 20.33 | 852 | 1.53 | 0.77 | 3.64 19.78
Dec. 108 | 1.291] 4.411 |6.078] 60.00 | 16.33 | 822 | 1.49 | 0.69 | 3.76 | 9.28
L.S.D. 0.077] 0.236 |0.429] 167 | 095 | N.S. | N.S. ] 003 [ 0.20 | 0.66
Second season
Oct, 100 [1.484] 4,319 |6.088] 73.33 | 23.44 | 7.72 | 1.45 | 0.66 | 3.30 }10.33
Oct. 25¢ 12.118] 5.242 | 7.360| 60.67 | 27.33 | 7.66 | 1.43 | 0.64 | 2.91 | 9.89
Nov. 10% | 2.686 | 6.060 | 8.767) 64.00 | 2544 | 7.98 | 1.51 | 0.64 ) 3.14 | 0.94
Nov. 258 | 1.818| 4.810 | 6.628] 56.786 | 20.33 | 7.84 | 1.44 | 0.72 | 3.28 | 9.44
Dec. 10% | 1.519] 4.018 | 5.537) 55.11 | 15.33 | 7.55 | 1.37 | 0.61 | 3.37 | ©.28
L.S.D. |0158] 0.782 |0.788] 1.64 133 | N.S. | N.S. | 0.03 | 0.02 |0.29

B. 2. Effect of variety:

Total green pod yield of sugar peas and its components i. e. early and
exportable yield were recorded statistical variations between all the tested
varieties {Table, 5). In this respect, cv. Snow wind yielded the highest total,
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early and exportable yield compared with other tested cvs during the two
seasons of study. In addition, the lowest green pod yield was obtained by
Sugar gem .

Earliness expressed as number of days elapsed from sowing tili the
time of the first harvest was recorded. cv. Snow wind was the earlier one in
the two seasons however, cv. Sugar gem was later in the two seasons.

With respect to the pod quality, data in Table (5) also show the effect
of sugar pea variety on green pod quality i. e. length, width, thickness, weight
and TSS. Results clear that cv. Snow wind gave the highest pod length and
width with the lowest pod thickness and a moderate pod weight and TSS. Cv.
Sugar pearl gave a moderate pod length and width with a highest values of
pod thickness, weight and TSS. But cv. Sugar gem gave the lowest values of
pod length, width, weight and TSS with a moderate pod thickness as shown
in both seasons. These results were harmony with those reporeted by Amet
(1992), Eweda {1993), Sawan (2002) and Amer (2004) they reported that the
yield and its attributes were differed according to genotype .

Table (5): Effect of variety on green pod yield and its quality of sugar

pea.
Green pod yield  |p,yg 49 |Harvest Avera
ge pod
Variety {tonfed, first | period b TWidih T Thick. Weight
Earty IExporL Total |harvest| (day) "::‘) (l {cm) (c:‘)'| (;':) ITss %)

First season
Snowwind [ 2.101 | 6.918 [9.572]| 63.87 | 2740 | 9.08 | 208 | 0.30¢ | 3.94 | 10.00
Sugarpeard | 1.680 | 5466 | 7.358| 68.27 | 21.80 | 8.27 1 1.30 ] 1.00 | 3.7 ] 10.70
Sugargem | 1.673 { 4.941 |6.626| 69.67 | 20.20 | 7.82 | 1.24 | 0.892 | 277 | 9.57
L.S.D. 0.043{ 0,139 10.243{ 0.93 0.79 { 012 {004 { 0.03 { 0.12 | 0.36
Second season
Snowwind | 1.933 | 6.177 [8.562| 61.20 | 2547 | 840 [ 195 ] 0.27 | 3.54 | 9.53

|Sugar peart | 1.513 | 4688 {6404 | 64.60 [ 2120 | 7.62 | 1.20 | 0.86 | 3.57 | 10.47
Sugargem [ 1.505| 3.817 |5.781]| 6553 | 2047 | 7.23 1117 ]| 0,82 ! 240 | 9.33

L. S.D. 0.077 | 0.357 | 0.435] 0.85 0.89 | 0.11 | 0.04 | 0.04 | 0.140 | 0.31

B. 3. Effect of the interaction treatments: :

Results in Table (6) clear that the highest pods vyield and its
components as well as harvest period were recorded with planting cv. Snow
wind on Nov. 10® sowing date. But the lowest values were recorded with
planting cv. Sugar gem on Dec. 10® sowing date. Resuits also clear that cv.
Snow wind gave the highest yield and its components followed by cvs. Sugar
pearl and Sugar gem as shown in all sowing dates.

Cvs Snow wind and Sugar gem gave the highest yield and its
components when ‘Elanting on Nov. 10 sowing date followed by sowing on
Oct. 252 , Nov. 25" and Oct. 10, But the lowest values were recorded with
Dec 10™ sowing date. However, cv. Sugar peari gave the highest yield when
planting on Nov. 10® followed by sowing on Oct. 252 , Oct. 102 and Nov. 25%
but the lowest values were recorded with Dec 10™ sowing date as shown in
both seasons.

Earliness expressed as number of days elapsed from sowing till the
time of the first picking was recorded . Cv. Snow wind under the conditions of
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Dec. 10% sowing date was the eariier in the two seasons. On the contrary, cv.
Sugar pearl and Sugar gem lies in the end order, the late first picking. In

addition the end harvest of cv. Snow wind under Oct. 25% sowing date
condition.

Table (6) : Effect of the interaction treatments on green pod yield and
its quality of sugar pea.

- Green pod yield
Treatments (tonifed. Daﬂyr:tto Harvest, Average pod
Sowing Variety |Eariy|Export| Yieid |narvest tme |Length{ Width ! Thick. |Weight| TSS

date fem) | (cm) | (cm) | (gm) | (%)

First season
Snow wind |2.202| 5.633 |8.568]65.00 | 28.67 | 9.30 | 2.13 | 0.28 ; 3.90 [10.17
Oct.10% |Suger pead [1.566]4.370 [ 7.185| 74.00 | 23.33 | 7.67 | 1.30 | 1.05 | 4.13 |11.67
Sugar gem|1.302]| 3.612 [6.011| 74.33 | 22.00 [ 8.03 | 1.27 ] 0.91 | 3.00 [11.00
Snow wind |2.307]8.117 |11.153 71.33 | 35,00 | 8.93 | 2.03 | 0.30 | 4.05 | 9.67
Oct. 258 |Sugarpeart|1.693]5.771|7.577| 76.67 | 26.67 | 8.13 | 1.23 | 0.99 [ 3.60 |11.00
Sugar gem|1.704|5.213 |6.744| 78.00 | 25.00 [ 7.90 | 1.33 | 0.93 | 2.08 |10.67
Snow wind [2.610] 8.394 [11.236 65.33 | 33.33 | 8.97 | 210 | 0.32 ] 4.10 {10.17
Nov. 10% [Sugar peart [2.715/7.426 [9.767| 71.67 | 21.67 | 8.43 | 1.32 | 1.04 | 3.77 {10.83
Sugar gem|[2.538| 7.431[8.949]| 70.67 | 21.33 | 8.27 | 1.30 | 0.80 [ 2.57 | 9.00
Snow wind | 1.842( 7.004 |9.724 60.33 2400 ] 933 | 203 | 0.32 | 3.97 |10.50
Nov. 250 Sugar peart 11.303]5.396 [6.510/ 65.67 | 21.00 | 8.60 | 1.37 [ 1.03 ]| 4.27 ;10.33
Sugar gem|1.666(4.935 16.127| 65.00 | 16.00 | 7.63 | 1.20 | 0.961 2.70 | 8.50
Snow wind [1.544]5.3541 |7.181|57.33| 16.00 | 887 | 210 | 0.30 | 3.70 | 9.50
Dec. 100 iSugar pearl [1.174]4.369 |5.753|62.33 | 16.33 | 8.53 | 1.27 | 0.87 | 4.07 | 9.67
Sugar gem|1.155]| 3.514 [5.301 60.33 | 16.67 | 7.27 | 1.10 | 0.92 | 3.50 | 8.67
L.S5.D, 0.00710.31110544] 208 | 1.77 1 026 | 0.08 | 0.06 | 0.27 {0.80
Second season )
Snow wind [1.892]5.357 |8.113| 69.33 | 27.33 | 8.66 | 201 | 0.25 | 3.48 | 9.67
Oct.10® Sugar pear|1.39714.41915923|75.33] 2233 | 712 | 1.19 | 0.91 | 3.73 {11.37
Sugar gem [1.162]3.171 [4.827| 75.33] 20.67 | 7.38 | 1.16 | 0.82 | 2.72 {10.17
ISnow wind |2.068] 7,163 [10.113 66.33 | 33.00 [ 8.22 | 1.88 | 0.27 | 3.55 | 8.17
Oct. 252 Sugar pearl| 1.512] 4.448 16.363[ 70.67 | 25.00 | 748 | 1.16 [ 0.89 | 3.28 {10.67
Sugar gem |1.538)4.114 | 5.603| 72.00 | 24.00 [ 7.27 [ 1.25 | 0.76 | 1.89 | 9.83
Snow wind [2.663]7.205]9.540]160.00] 31.33 | 8.38 [ 2.01 ] 0.29 | 3.70 | 9.83
Nov. 108 _S_uggr ‘peart| 2.403| 6.451 |8.523|66.67 | 2233 | 7.83 | 1.24 | 0.87 | 3.43 |10.67
Sugar gem |2.254]4.492 |8.237165.33 | 2267 | 7.74 | 1.29 | 0.76 | 2.30 | 9.33
Snow wind |1.646|6.577 |8.790| 56.67 | 20.33 | 8.59 | 1.91 | 0.29 | 3.61 |10.17
Nov. 250 Sugar pearf]1.169(4.261 |5.957154.00 [ 21.00 | 791 | 125 [ 094 | 3.82 | 9.83
Sugar gem |1.519] 3.582 | 5.137 [ 59.67 | 19.67 | 7.02 | 1.16 | 0.92 | 242 | 8.33
ISnow wind 11.397|4 478 [6.253] 5367 1533 | 8.16 | 1.84 [ 027 | 3.37 | 8.83
Dec. 102 %gar pear{1.085]| 3.859 |5.253}56.33| 15.33 | 7.78 | 1.16 [ 0.69 [ 3.60 |10.00

ugar gem {1.053] 3.717 | 5.103|55.33 | 15.33 | 6.72 | 1.00 [ 0.86 | 3.15 [ 9.00
L.S.D. 0.171{0.799(0.973} 1.90 | 1.99 | 0.24 { 0.08 [ 0.09 | 0.23 { 0.68

With respect to green pod quality, the interaction effect between the
two studied factors on pod quality characters i. e. average pod width, length
thickness and weight as well as TSS showed significant vanatlon The high
values of TSS were given by cv. Sugar pearl sown on Oct. 10% but the lowest
values were recorded with cv. Sugar gem sown on Dec. 102,

The interaction of any recorded parameter was significant and
indicated that the varieties had a strong differential response to a specific
weather condition. In other words, gene action was affected by differences in
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The Interaction of any recorded parameter was significant and
indicated that the varieties had a strong differential response to a specific
weather condition. In other words, gene action was affected by differences in
weather conditions as mentioned by Aziz and Abdul {1989), Petkov and
Benchera (1996) and Knott and Belcher (1998) .

C. Electrophoretic studies:

SDS-PAGE for protein banding patterns are shown in figure (1) the
descending arrancement of the number of major bands and contribution of
band intensities are presented in the same Fig.1. it was clear that cv. Snow
wind had the highest number of major protein bands with highly molecular
weight and dark stained bands. Moreover, the bands of cvs. Sugar pearl and
Sugar gem were nearly equal in band intensities and number of major bands.

From Table (7) and Fig. (1) it was clear that one out of three
varigties, Snow wind had the highly dark density of protein banding patterns,
also it had the highest number of specific bands (Table, 8). Cv. Snow wind
had four Specific bands (BN; 5, 10, 12, 13) at RF% (0.388, 0.600, 0.702 and
0.998) respectively. '

Table, 7 show that each variety was characterized by different
genetic background and resources. It's of utmost importance to clear that
variety Snow wind had the highest number of specific bands, also had the
highly dark density protein bands as well as the highest values of early and
total yield. These results are in harmony with those reported by Amet (1992),
Eweda (1993), Sawan (2002) and Amer (2004).

Table {7) : Densitometeric analysis of water soluble protein {(SDS-BAGE)
representing band number and molecular weights (MW) of
each band for three sugar peas variety.

[ Band M. W. Relative Varieties
No. (Kda) front Sugar gem Sugar pearl Snow wind
1 180.04 0.165 ] 1 1
2 178.59 0.167 1 0 0
3 145.70 0.232 0 0 1
4 144.91 0.233 1 1 0
5 105.87 0.388 0 0 1
6 105.77 0.389 Q 1 0
7 105.49 0.302 1 0 0
8 51.92 0.594 1 0 0
9 50.82 0.599 0 1 1]
10 50.48 0.600 0 0 1
11 39.08 0.696 0 1. 0
12 38.58 0.702 0 0 1
13 21.30 0.998 0 0 1

Fig. (1): Polyacrylamide gels stained for protein after electrophoresis for
three sugar pea varieties.

Snow wind
Sugar pearl %

Sugar gem
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Table (8) : Relation between specific bands for sugar peas varieties and
early yield as well as total yield .

Early yleld (ton/fed.} Total yield (tonied.) Specific
200172002 | 2002/2003 | Mean | 2001/2002 | 2002/2003 | Mean bands

Snow wind 2.101 1933 120171 9572 8.562 9.067 | 5§, 10,12, 13
[Sugar pearl 1.690 1.513 16021 7.358 6.404 6.881 6,9, 11

" Variety

Sugargem | 1.673 1.505_ | 1580 | 6626 5781 6204 278
L. S.D. 0.043 0.077 0.243 0.435
Generally

Nov. 10™ sowing date gave the highest vegetative growth, green
pods yield and its components as well as gave the pest quality of green pods
with the moderate earliness and long harvest period. ,
Snow wind cultivar gave the highest vegetative growth, total pods yield and
its components as well as pods quality, high earliness with the longest
harvest period as compared with the other tested cultivars. The superiority of
cv. Snow wind was harmony with its genetic background, i. e. seed protein
slectrophoresis. Snow wind seed gave the highest number of major protein
bands with highly molecular weight and dark stand bands.
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