Egypt. J. Agric. Res. , 77 (4), 1999
1687

PERFORMANCE OF SOME PEA CULTIVARS UNDER
THE CONDITIONS OF UPPER EGYPT

G.A. ZAYED, F.S. FARIS AND A.H. AMER

Hort. Res. Inst., Agric. Res. Center, Giza, Egypt.

(Manuscript received 3June 1998)

Abstract

Comparative trials were carried out on five pea cultivars during
the winter of two successive seasons, i.e., 1995 and 1996 under Sohag
and Kena (Southern Egypt) conditions. Highly significant differences
were existed among cultivars for all studied traits. Mammoth Melting
Sugar and Toledo Sugar cvs. produced the highest pod length and pod
width, and had some better in fresh yield of pods. Sohag location was
superior to Kena location in pod length and seed/pod. Moreover, pod
width, pods/plant and fresh yield of pods were costantly in the two loca-
tions.

INTRODUCTION

Peas (Pisum sativum L.) is one of the most important legume crops in
Egypt. It is grown for local and export markets, as a vegetable crop for the green
pod stage and/or for dry seeds (mature stage).

Environmental conditions may vary from location to another, as well as
from year to year. There are many new cultivars of pea which are imported eve-
ry year from different countries for evaluation under Egypt's coditions. There-
fore, it is deemed necessary to determine the differential varietal response and
the degree of adaptation in regions other than those where they were developed.

There are many investigations on pea evaluation conducted in Egypt's and
other countries. Studies by Schneider (1956); Fletcher et al. (1966); Nekljudov
et al. (1970); Dishir and Rashal (1973); Richter (1974); Shalaby (1974); Bec-
war and Bagett (1978), and Gupta (1982) revealed that the linear portion of the
genotype x environmental interaction was greater than the non linear for all
characters except for pod yield per plant.

The purpose of the present investigation was to study the performance of
five pea cultivars under the conditions of Southern Egypt (Sohag and Kena loca-
tions) over two years.
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MATERIALS AND METHODS

This investigation was carried out at Shandaweel and Mataana Research Sta-
tions of the Agricultural Research Centre, Ministry of Agriculture, Egypt, during
the winter seasons of 1995 and 1996. Shandaweel is located in Sohag governorate,
whereas Mataana in Kena.

Five genotypes (cultivars), namely, Toledo Sugar, Mammoth M.S, Sugar GEM,
Filanon (NOOS50) and Corgi 1121 were used. They were introduced from Holland.

Seeds were planted on the 10th and 7th of November in the first and second
years, respectively, at two locations.

The experimental design was randomized complete biocks with three replica-
tions. The area of experimental plot was 3 x 4 (12 m2). Common cultural practices
in the field were followed.

The following characters were determined:
1- Pod length and width (cm).
2- Number of seeds/pod.
3- Number of pods/plant.
4- Pod-filling, Calculated according to Remison (1978) as follows:

No. Seeds/pod
Pod length (cm)

5- Total yield (ton/feddan) of green pods.

Genotype x environment interaction was explained by three ways:

1- Effect of years on the performance of genotypes within each location and the in-
teraction between years and genotypes (each location x two years)

2- Effect of the locations and genotypes x location interaction in each year (each one
year x two locations).

3- The three factors interaction analysis.
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The combined analysis of variance was calculated as out lined by Little and
Hills (1975).

Genotypic and phenotypic coefficient of variability were estimated as sug-
gested by Burton (1952). Broad sense heritability was calculated according to Han-
son and Robinson (1956).

RESULTS AND DISCUSSION
Individual location (1 location x 2 years analysis):

The combined analysis for both years (Table 1 and 2) indicates significant dif-
ferences among the five varieties for all the studied characters in the two, separ-
ate, locations except number of seeds per pod at Sohag location. This could be due to
that this character was highly affected by seasons in which the evironment main ef-
fect and varieties x environment interaction were highly significant for this charac-
ter. Moreover, no significant differences between the two years for all the studied
traits except for pod length and number of seeds per pod were existed in both Sohag
and Kena locations, which were highly significant. The genotype x year interaction
was significant for all characters except for number of pods per plant at Sohag loca-
tion and pod length and pod width at Kena location, which were not significant.

Variance components for the characters are presented in Tables 1 and 2. The
o2g were large in magnitude compared to c2e, reflecting the genetic differences
among varieties, for all characters except for number of seeds/pod and number of
‘pods/plant, at Sohag location, which refer to the large sampling error involved in
both traits. Negative values, in some cases, are suggestive of the size of sampling
error involved (Miller et al, 1959). These results indicate that substantial amounts
of genetic variance were obtained for all characters, in the two locations, except
number of seeds per pod and number of pods per plant at Sohag. However, the plot
error variances were high for the two characters. The superior varieties over the
two years (Tables 6-11) were Mammoth Melting Sugar, in pod length and pod width;
at both locations. Otherwise, Corgi in number of seeds/pod and pod/filling, Toledo
Sugar in number of pods/plant, and Fillanon in yield, at Sohag; and also, Sugar GEM
were found superior in number of seeds/pod and pod-filling and Mammoth Melting
Sugar in number of pods/plant and yield at Kena location.

Estimated phenotypic and genotypic coefficient of variability (Tables 1 and 2)
were observed with slight difference between them for the most studied characters,
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Table 2. Mean squares components of the combined analysis of variance for the studied traits

over two years at Kena location.

Trait Pod Pod No. seeds/ No. pods/ Pod Fresh yield of

Source length width pod plant filling pods
Year (Y) 20.55%+ 0.0128 4,554 163 0.054 0.239
Rep./Year (R/Y) 0.89 0.0468 0.17 23.7 0.019 0.187
Varieties (V) 5,57+ 0.8510%* 2.04%+ 1649.7%* 0.148%* 4.813%*
Var. x Year (VXY) 0.33 0.0065 0.52%+ 128.1%+ 0.020* 1.884%*
Error c’e 0.40 0.0374 0.134 252 0.007 0.228

o’g 0.87 0.1407 0.253 253.6 0.021 0.488

Y 1.12 0.0004 0.224 6.2 0.002 -0.09

?VxY -0.02 -0.0103 0.128 343 0.004 0.552
PCV % 129 23.9 10.0 28.3 19.5 23.1
GCV % 118 23.8 8.7 272 18.1 18.0
Heritability h’b % 94.1 99.2 74.6 92.2 86.7 60.9

PCV = Phenotypic coefficient of variability.
GCV = Genotypic coefficient of variability.

* ** Sionificant at 0.05 and 0.01 levels, respectively
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referring to highly genotypic variances as calculated from the combined analysis of

variance.

The results could be due to the confounding estimate of genetic variance by
components of genotypic x year, genotypic x location and genotypic x year x loca-
tion interactions (O'Brien et al., 1978).

Individual year (1 year x 2 locations analysis)

The combined analysis of variance between the two locations, for individual
years, are shown in Tables 3 and 4. Insignificant differences among the locations for
all the characters except for pod length, seeds number per pod and pod-filling in the
combined analysis of the second year between both the locations. Significant differ-
ences among the genotype x location interaction effect were found for all the char-
acters studied in both years except for pod width and number of pods plant; at the
first year; and pod length at the second year.

Variance components for the traits show that the genetic variances (c2g)
were large in magnitude compared to error variances (02e) for all characters at
both years except pod length, number of seeds/pod, pod filling and green yield in the
second year. These results indicate that substantial amounts of genetic variance
were obtained for most characters in some environments.

Estimates of the phenotypic and genotypic coefficient of variability were large
in magnitude for most traits. Slight discrepancy among P.C.V. and G.C.V. was ob-
served for the most traits reflecting the high estimates of genotypic variances. The
obtained results are in with those reported by Shalaby (1974).

The 3-factors combined analysis (V x Y x L):

As shown in Table 5, significant differences were observed among the two lo-
cations of study for some of pod characters, i.e., pod filling, pod length and number
of seeds/pot. Sohag location was superior to Kena location in pod length and number
of seeds/pod, While Kena exceeded Sohag location in pod-filling. There with all
width, number of pods/plant and gren yield were constantly in the two locations.
Thereto, no sigificant differences were found between the two years for all charac-
ters except for number of pods/plant,pod-filling and green yield.

Moreover, highly significant differences were found among genotypes for all
studied traits. The Sugar GEM cv. had the highest values of seeds number/pod, pod-
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filling and number of pods/plant (Tables 6-11). Mammoth Melting Sugar and Toledo
Sugar cvs. produced the highest pod length and pod width, and had some better in
green yield. All the same, Fillanon, Mammoth Melting Sugar and Toledo Sugar had
heavy yield (>3 tons/feddan).

The year x location interaction effect was significant in all studied traits ex-
cept for pod width, pods number/plant and yield; where; the significance of year x
location interaction indicates that peas (as average of all varieties) produced rela-
tively better at some location in some years than it did in other years.

The genotype x year interaction effect was significant for each of pod length,
seeds number/pod and yield, indicates that some genotypes, as an average for all
locations, yielded better in some years. However, the mean square for varieties
(Tabel 5) was significantly greater than the mean supenior for variety x year inter-
action, then, some varieties are considered superior to others.

The genotype x location effects was significant for all variables except for
pod width revealed that some genotybes were superior at all locations, as an aver-
age of all years. Insignificant differences neither among locations nor location x gen-
otype interaction effects were obtained for pod width, then, the best genotypes in
one location will be the best in all.

The interaction of genotype x location was significantly exceeds genotype x
location x year interaction, for all studied characters except pod width, it is clear
that the differential response of the genotypes at the individual locations was suffi-
ciently similar in the different years to warrat the conclusion that, these differen-
tial responses may be permanent features for these locations.

Finally, the three-factor interaction of genotypes, location and years demon-
strate that the genotypes x years interaction was different at the diffrent locations,
i.e. in the pod width and number of pods/plant traits.

Similar findings were recorded by Zyl (1966), Pandey and Gritton (1975),
Timofeev (1981), Waly (1982), Kuksal et al. (1983), Singh et al. (1984) and Zayed
(1988).
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Table 6. The combined means of the pod length (cm) as influenced by year, location,
genotypes of pea and their interactions.

Environment | Over two locations | Over two years Over two
1995 1996 Sohag Kena locations,
(cm) (cm) (cm) (cm) two years
Character (cm)
Toledo Sugar 8.7 85 9.2 8.0 8.6
Mammoth M.S 11.0 9.7 11.5 9.1 10.3
Sugar GEM 7.0 7.5 7.8 6.7 7.3
Filanon (N 0060) 7.5 74 79 7.0 7.5
Corgi (1121) 7 7.7 8.0 74 7.7
Comb. mean 8.4 8.2 8.9 7.6 8.3
LSD:
Variety (V) 5% | 0.39 0.97 0.72 0.75 0.56
1% | 0.53 1.31 0.98 1.01 0.75
Year(Y) 5% = - 0.72 0.87 NS
1% - - 1.20 1.45 NS
Location (L) 5% | NS 1.06 - - 0.47
1% NS 1.77 - - 0.69
IVxY 5% - - 1.02 NS 0.79
1% - - NS NS 1.06
VxL 5% | 0.55 NS - - 0.79
1% | 0.75 NS - - 1.06
YxL 5% - - - - 0.67
1% - - - - 0.97
VxYxL 5% - - - - NS
1% - - - - NS

NS = Not significant.
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Table 7. The combined means of the pod length (cm) as influenced by year, location,
genotypes of pea and their interactions.

Environment | Over two locations | Over two ycars Ovcer two

1995 1996 Sohag Kena locations,

(cm) (cm) (cm) (cm) two ycars
Character (cm)
Toledo Sugar 2.02 1.96 2.02 1.96 1.99
Mammoth M.S 2.26 2.16 2.18 2.24 2.21
Sugar GEM 1.23 1.36 1.25 1.34 1.30
Filanon (N 0060) | 1.20 1.27 1.18 1.29 1.24
Corgi (1121) 1.23 1.34 1.29 1.29 1.29
Comb. mecan 1.59 1.62 1.58 1.62 1.61

LSD:
Variety (V) 5% | 0.224 0.092 0.075 0.230 0.1299
1% | 0.303 0.125 0.102 0.311 0.1737

Year (Y) 5% - - NS NS NS
1% - - NS NS NS
Location (L) 5% NS NS - - NS
1% NS NS - - NS
VxY 5% - - 0.106 NS NS
1% - - 0:144 NS NS
VxL 5% NS 0.130 - - NS
1% NS NS - - NS
YxL 5% - - - - NS
1% - - - - NS
VxYxL 5% - - - - NS
1% - - - - NS

NS = Not significant.
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Table 8. The combined means of the No. seeds/pod as influenced by year, location, gen-
otypes of pea and their interactions.

Environment | Over two locations | Over two years Over two
1995 1996 Sohag Kena locations,
two years
Characler
Toledo Sugar 5.8 5.7 6.5 5.0 5.8
Mammoth M.S 6.6 6.1 6.5 6.1 6.3
Sugar GEM 5.8 7.1 6.3 6.6 6.5
Filanon (N 0060) 5.6 58 6.1 53 5.
Corgi (1121) 6.1 6.0 6.7 5.4 6.1
Comb. mean 6.0 6.1 6.4 5.7 6.1
LSD:
Variety (V) 5% | 0.253 0.679 NS 0.435 0.389
1% | 0.342 0.920 NS 0.590 0.520
Year (Y) 5% - - 0.272 0.383 NS
1% - - 0.450 0.635 NS
Location (L) 5% NS 0.329 - - 0.195
1% NS 0.546 - - 0.284
VxY 5% - - 0.819 0.616 0.550
1% - - 1.109 0.834 0.736
VxL 5% | 0.357 0.960 - - 0.550
1% | 0.484 1.300 - - 0.736
YxL 5% - - - - 0.276
1% - - - - 0.402
VxYxL 5% - - - - 0.778
1% - - - - NS

NS = Not significant.
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Table 9. The combined means of the No. pods/plant as influenced by year, location, gen-

otypes of pea and their interactions.

Environment | Over two locations | Over two ycars Over two
1995 1996 Sohag Kena locations,
two years
Character
Toledo Sugar 60.0 58.5 64.2 54.4 59.3
Mammoth M.S 63.9 69.2 57.2 75.9 66.6
Sugar GEM 76.2 613 61.8 75.6 68.7
Filanon (N 0060) | 55.0 47.6 534 493 514
Corgi (1121) 38.8 28.3 38.0 29.0 335
Comb. mean 58.8 53.2 54.9 56.8 55.9
LSD:
Variety (V) 5% 11.8 11.1 32.0 6.0 85
1% | 15.9 15.1 434 8.1 11.4
Year (Y) 5% - - NS NS 4.1
1% - - NS NS NS
Location (L) 5% [ NS NS - - NS
1% NS NS - - NS
VxY 5% - - NS 84 NS
1% - - NS 114 NS
VxL 5% NS 15.7 - - 12.1
1% NS 213 - - 16.1
YxL 5% - - - - NS
1% - - - - NS
VxYxL 5% - - - - 17.1
1% - - - - 22.8

NS = Not significant.
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Table 10. The combined means of the pod filling as influenced by year, location, geno-
types of pea and their interactions. ’

Environment | Over two locations | Over two years Over two
1995 1996 Sohag Kena locations,
two years
Character
Toledo Sugar 0.671 0.655 0.710 0.616 0.663
Mammoth M.S 0.600 0.647 0.571 0.675 0.623
Sugar GEM 0.829 0.986 0.807 1.009 0.908
Filanon (N 0060) | 0.747 0.791 0.768 0.770 0.769
Corgi (1121) 0.793 0.782 0.831 0.744 0.788
Comb. mean 0.728 0.772 0.737 0.763 0.750
LSD:
Variety (V) 5% | 0.044 0.119 0.075 0.101 0.068
1% | 0.059 0.161 0.102 0.137 0.091
Year(Y) 5% - - NS NS 0.033
1% - - NS NS NS
Location (L) 5% NS 0.064 - - 0.033
1% NS NS - - NS
VxY 5% - - 0.107 0.143 NS
1% - - 0.145 0.194 NS
VxL 5% | 0.062 0.168 - - 0.096
1% | 0.084 0.227 - - 0.128
YxL 5% - - - - 0.046
1% - - - - NS
VxYxL 5% - - - - 0.136
1% - - - - NS

NS = Not significant,
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Table 11. The combined means of the green yield (ton/feddan) as influenced by year,
location, genotypes of pea and their interactions.

Environment | Over two locations | Over two years Over two
1995 1996 Sohag Kcena Locations,
t/fed. t/fed. t/fed. t/fed. two years

Character t/fed.
Toledo Sugar 3.173 3.109 3.878 2.404 3.141
Mammoth M.S 3.203 3.878 2.664 4416 3.540
Sugar GEM 2910 2.670 2.907 2.673 2.790
Filanon (N 0060) | 4.548 3.851 4.664 3.735 4.200
Corgi (1121) 3.898 1.780 3.691 1.987 2.839
Comb. Mean 3.546 3.058 3.561 3.043 3.302
LSD:
Variety (V) 5% | 0.489 0.716 0.656 0.568 0.466
1% | 0.662 0.970 0.888 0.769 0.623
Year(Y) 5% - - NS NS 0.348
1% - - NS NS NS
Location (L) 5% NS NS - - NS
1% NS NS - - NS
VxY 5% - - 0.927 0.803 0.659
1% - - NS 1.088 0.881
VxL 5% | 0.692 1.013 - - 0.659
1% | 0.937 1.372 - - 0.881
YxL 5% - - - - NS
1% - - - - NS
VxYxL 5% - - - - NS
1% - - - - NS

NS = Not significant.
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