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ABSTRACT

The present study was conducted out to investigate the effect of
foliar application of five pea cultivars (Entesar 1, Goara, Line 1, Line 11
and Line 14) with salicylic acid (SA) on infestation by Aphis craccivora
(Koch.), Thrips tabaci Lindeman and Liriomyza trifolii Burg. during
2018/2019 and 2019/2020 winter seasons at Sohag Governorate. Also, the
effect of SA application on the growth, yield, and some yield components
of pea was included. Data revealed that the foliar application with SA at
200ppm and 100ppm reduced A. craccivora, T. tabaci, and L. trifolii
(mines) infestations by about 50% and 30%, respectively, compared with
control in both seasons. Also, plant height, the number of pods/ plant,
weight, total green pods vyield/ plant, and total yield/ Feddan were
increased by the two SA treatments comparing to control in both seasons.

The five pea cultivars varied significantly in their susceptibility to the
three studied pests and in horticultural characters in both seasons. The
interaction between pea varieties and SA treatments was discussed.

INTRODUCTION

Pea, Pisum sativum L. (Fam: Fabaceae) is one of the most important leguminous
vegetable crops in Egypt for local consumption and exportation. Pea cultivates during winter
season for green pods which contain a great amount of protein and carbohydrates (Hussein et
al. 2006). In Egypt, the pea is subjected to attack by a number of insect pests include Aphis
craccivora (Koch.), Liriomyza trifolii Burg., Thrips tabaci Lindeman, (El-Solimany, 2008
and Hassan et al., 2016). Insect infestation causes great yield damage, which can result in
greater than 50% yield reduction (EI-Roby, 2016). Induced resistance has been defined as the
" qualitative or quantitative enhancement of a plant's defense mechanisms against pests in
response to extrinsic physical or chemical stimuli.” (Kogan and Paxton, 1983). The use of
elicitors of plant resistance like salicylic acid as a mean of controlling insect pests in
agriculture have proposed by many investigators (EI-Khawas, 2012; Mahmoud and Mahfouz,
2015; Elhamahmy et al., 2016 and Mony et al., 2017). In addition to the reduction of insect
pests population infesting pea, foliar application with salicylic acid can improve plant growth
and yield (Murtaza et al., 2007; Gad El-Hak et al., 2012; Ratushnyak et al., 2012 and El-
Saadony et al., 2017). Thus, the present investigation was conducted to assess the infestation
level of aphid thrips and leafminer in pea due to the application of salicylic acid on five pea
cultivars and their effects on the growth, yield and yield components of pea.
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MATERIALS AND METHODS

The present study was executed at The Experimental Farm of Shandweel Agricultural
Research Station, Sohag Governorate, Egypt during the winter seasons of 2018/2019 and
2019/2020. The study included 15 treatments, which were the combination of five pea
cultivars and three foliar application treatments with salicylic acid. Pea cultivars used were
Entesar 1, Goara, Line 11, Line 1, and Line 14. Salicylic acid was applied at 200 ppm and
100 ppm in addition to control (water only). The previous treatments were arranged in a split-
plot in a complete randomized block design with three replicates. The main plots were used
for pea cultivars; however, the foliar applications of salicylic acid were randomly arranged in
the subplots. Each experimental unit was 1/400 fedddan (10.5 m?) including 5 rows, each of
3.5 m length, and 70 cm width. Sowing was done on 20" October in both seasons by sowing
three seeds per hill at 35 cm intervals. Growing plants were thinned into one plant/ hill.
Conventional agricultural practices were performed and no insecticidal treatments were used
during the whole study period. Pea plots were sprayed with Salicylic acid dissolved in a few
drops of ethanol and then dispersed in water to give required rates. Plants were sprayed after
25 days of sowing by one-week interval for three times using hydraulic sprayer (control plots
applied only with water).

Insect Data:

The experiment was left for natural infestation, data were recorded at the weekly
interval, from first plant emergence (about 15 days from sowing) till crop harvest (the last
week of January). In the early morning, 10 randomly leaves per plot were examined in the
field and the number of thrips was recorded. Concerning aphid and leafminer, samples
consisted of 10 leaves were randomly chosen from three levels, i.e., lower, middle, and upper
of pea plants, transferred in polyethylene bags to the laboratory, and the numbers of aphid
and mines due to leafminers were counted.

Horticultural Data:

Plant Height: At the end of each season, samples consisted of 10 plants were randomly
taken from each plot to determine the plant height (cm).

Green Pod Yield and its Components: samples consisted of 10 plants were randomly taken
from each plot to determine the number of fresh pods/ plant, the average fresh pod weight (g)
and total yield of green pods/ plant (g), also, the green pod yield/fed was calculated in both
seasons.

Statistical Analysis:

Statistical analysis was conducted by using one — way analysis of variance. 'F' test used
to evaluate the significance of the difference between pea cultivars, salicylic acid treatments,
and their interaction. The Duncan’s Multiple Range Test at P = 5% was used to separate the
means (Gomez and Gomez, 1984).

RESULTS AND DISCUSSION

Insect Pests:

Data in Table (1) revealed that the differences between pea cultivars and between SA
treatments were significant in both seasons of the study for the three studied pests. Also, the
interaction between pea cultivars and SA treatments was significant in both seasons for thrips
and leafminers, however, no interaction was found in both seasons in the case of aphid (Table
2). It is clear that the differences between SA treatments varied according to the pea genotype
in both seasons.
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Table 1: Effect of pea cultivars and foliar spray with salicylic acid on infestation with Aphis
craccivora, Thrips tabaci, and Liriomyza trifolii during 2018/2019 and 2019/2020

seasons.
Mean number/ 10 leaves
Main effect Aphis craccivora Thrips tabaci Liriomyza trifolii
2018/2019 | 2019/2020 | 2018/2019 | 2019/2020 | 2018/2019 | 2019/2020
season season season season season season
Pea variety
Entesar 1 27.85¢ 2796 b 765a 8.16 a 429b 593b
Goara 3887b 3565b 4.85b 474 b 4.21b 5.02b
Line 11 4453 b 4938 b 5.07b 5.08b 6.03a 6.36 ab
Line 1 70.47 a 89.09a 7.50 a 8.03 a 6.31a 793 a
Line 14 43.03b 4757 b 4.56 b 4.65b 598 a 6.08 b
F. value 105.03 29.68 68.73 139.53 107.88 14.30
SA treatment
SA 200 3153b 3246 b 3.94c 431c 3.79c 4.54 b
SA 100 4154 b 4759 b 596 b 576 b 4.77b 542b
Control 61.79a 69.73 a 7.87a 8.32 a 753 a 8.83a
F. value 44.36 33.62 136.44 160.75 249.29 91.82

Means in each column followed by the same letter are not significantly different at the 5% level according to Duncan
,$ Multiple Range Test.

Table 2: Effect of the interaction between pea cultivars and spraying with salicylic acid on
infestation with Aphis craccivora, Thrips tabaci, and Liriomyza trifolii during
2018/2019 and 2019/2020 seasons.

Mean number/ 10 leaves
Pea Salicylic Aphis craccivora Thrips tabaci Liriomyza trifolii

variety | treatment | 2018/2019 | 2019/2020 | 2018/2019 | 2019/2020 | 201872019 | 2019/2020

season season season season season season

SA 200 16.10 f 1364 ¢ 4.51 gh 477 e 213 h 32149

E““fsar SA 100 1933 f 1621¢g 8.03b 8.26 ¢ 3.77fg 482 fg

Control 48.10 cd 54.03 cdef 10.41 a 11.46 a 6.97b 9.77 a

SA 200 24.56 ef 22.08¢g 269i 3.28 fg 331¢g 3.85fg

Goara SA 100 37.46 de 36.49 defg 4.90fg 4.45 ef 3.56¢g 3.92 fg

Control 54.59 bed | 48.38 cdef | 6.97 bed 6.49d 5.77c 7.28 cd

SA 200 30.03 ef 31.67 fg 3.67 hi 3.72 efg 4.92 cde 5056f

Line 11 SA 100 39.68 de 46.97 cdef 5.10 fg 418 efg 556 ¢ 5.41 ef
Control 63.89 bc 69.49 bc 6.44 cde 733 cd 7.99b 8.62 abc

SA 200 49.62 cd 60.33 cd 5.74 ef 6.74 d 4.08 efg 6.90 de
Line 1 SA 100 69.77b 88.54 Db 7.26 bc 751 cd 5.36 cd 7.77 bed
Control 92.03 a 118.38 a 949 a 9.82b 949 a 9.13 ab

SA 200 37.33 de 34.56 efg 3.101i 3.05¢g 4.54 def 3.72fg

Line 14 SA 100 41.44 de 49.77 cdef | 4.51 gh 4.41 ef 559 ¢ 515f
Control 5033 cd 58.38 cde 6.05 def 6.49d 7.82b 9.36 ab

F. value 1.37 1.33 3.06 5.28 6.30 3.21

Means of among of each column followed by the same letter are not significantly different at the 5% level
according to Duncan, s Multiple Range Test.
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1- Aphis craccivora:

Data in (Table 1) showed that the highest infestation observed in Line 1 with 70.47 and
89.09 aphids/ ten leaves in the two seasons, respectively, however, lowest aphid number
recorded in Entesar 1 with 27.85 and 27.96 aphids/ ten leaves in the two seasons,
respectively, followed insignificantly by Goara, Line 11 and Line 14 in the second season.

The foliar application with SA at 200ppm and 100ppm reduced aphid infestation by
about 50% and 30%, respectively, compared with control in both seasons. It is clear that the
two SA concentrations did not differ significantly in both seasons. SA at 200ppm, 100ppm,
and control recorded 31.53, 41.54, and 61.79 aphids/ ten leaves, respectively, in the first
season, and 32.46, 47.59, and 69.73 aphids/ ten leaves, respectively, in the second season.

For the combination between SA treatments and pea cultivars, the lowest aphid
infestation was recorded in Entesar 1 x SA at 200ppm with 16.10 and 13.64 aphids/ ten
leaves in the two seasons, respectively, followed insignificantly by Entesar 1 x SA at
100ppm, Goara x SA at 200ppm and Line 11 x SA at 200ppm in both seasons, and by Goara
X SA at 100ppm and Line 14 x SA at 200ppm in the second season only. While, the highest
one recorded in Line 1 x control with 92.03 and 118.38 aphids/ ten leaves in the two seasons,
respectively. Our results are widely in agreement with the previous studies, the spraying of
SA was reported to be an effective elicitor to diminish aphid numbers on wheat (Mahmoud
and Mahfouz, 2015), on canola (Elhamahmy et al., 2016), and on mustard (Mony et al.,
2017).

2- Thrips tabaci:

Depending on the mean number of thrips per 10 leaves, the five pea cultivars arranged
in two significant groups. The lowest infested included Goara, Line 11 and Line 14 with
4.85, 5.07, and 4.56 thrips/ ten leaves, respectively in the first season, and 4.74, 5.08, and
4.65 thrips/ ten leaves, respectively in the second season. However, the highest infested
included Entesar 1 and Line 1 with 7.65 and 7.50 thrips/ ten leaves, respectively in the first
season, and with 8.16 and 8.03 thrips/ ten leaves, respectively in the second season.

The results proved that the foliar application with SA reduced the mean number of thrips
comparing to control by 50% and 30% at 200ppm and 100ppm, respectively, in the two
seasons. SA at 200ppm, 100ppm, and control recorded 3.94, 5.96, and 7.87 thrips/ ten leaves,
respectively, in the first season, and 4.31, 5.76, and 8.32 thrips/ ten leaves, respectively, in
the second season.

Concerning the interaction between pea cultivars and SA treatments, it is clear that the
interaction between them was significant in both seasons. The lowest thrips mean the number
was recorded in Goara x SA at 200ppm (2.69 thrips/ ten leaves) and Line 14 x SA at 200ppm
(3.05 thrips/ ten leaves) in 2018/2019 and 2019/2020 seasons, respectively, with insignificant
differences between each of them and Line 11 x SA at 200ppm in both seasons, and with
Line 11 x SA at 100ppm in the second season of the study. On the other hand, Entesar 1 x
control harboured the highest thrips infestation with 10.41 and 11.46 thrips/ ten leaves in the
two seasons, respectively, followed insignificantly by Line 1 x control in the second season.
In most cases, the differences between SA treatments were significant in all cultivars. In
agreement with these results, Dixit et al. (2018) who showed that foliar spray of SA at 250
mgl-1 at two or three times reduced the infestation of onion with thrips. In the same line,
Hammam et al. (2019) found that the foliar application of marjoram plants with salicylic acid
reduces the infestation of T. tabaci.

3- Liriomyza trifolii:

Depending on the mean number of mines due to L. trifolii per 10 leaves, two and three
significant groups of effect were observed in 2018/2019 and 2019/2020 seasons, respectively.
In the first season, Goara (4.21 mines/ 10 leaves) and Entesar 1 (4.29 mines/ 10 leaves) were
in the lowest infested group, however, Line 11 (6.03 mines/ 10 leaves), Line 1 (6.31 mines/
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10 leaves) and Line 14 (5.98 mines/ 10 leaves) were arranged in the highly infested group. In
the second seasons, the lowest infested group included Goara (5.02 mines/ 10 leaves),
Entesar 1 (5.93 mines/ 10 leaves) and Line 14 (6.08 mines/ 10 leaves), the highest infested
group contained Line 1 (7.93 mines/ 10 leaves), while the third one consisted of Line 11
(6.36 mines/ 10 leaves) with insignificant differences with the previous two groups.

The results proved that the foliar application with SA reduced the mean number of
mines due to L. trifolii comparing to control by 50% and 30% at 200ppm and 100ppm,
respectively, in the two seasons, also, no significant differences were found between 200ppm
and 100ppm in the second season. SA at 200ppm, 100ppm, and control recorded 3.79, 4.77,
and 7.53 mines/ 10 leaves, respectively, in the first season, and 4.54, 5.42, and 8.83 mines/ 10
leaves, respectively, in the second season.

The combination of Entesar 1 x SA at 200ppm recorded the lowest mean of 2.13 and
3.21 mines/ 10 leaves in the two seasons, respectively, followed insignificantly by Entesar 1
X SA at 100ppm, Goara X SA at 200ppm, Goara x SA at 100ppm and Line 14 x SA at
200ppm in 2019/2020 season. Meanwhile, Line 1 x control and Entesar 1 x control harboured
the highest leafminer infestation in 2018/2019 and 2019/2020 seasons, respectively, with
9.49 and 9.77 mines/ 10 leaves, respectively, with insignificant difference between them in
the second season. The present results are in harmony with those of El-Khawas (2012) who
suggested that using elicitors as salicylic acid to induce resistance of pea plants against
leafminer has been successful as one of the alternative pest management tools.

Horticultural Data:

Data in Table (3) revealed that the differences between pea cultivars and between SA
treatments were significant in both seasons for all horticultural characters. Also, the
interaction between pea cultivars and SA treatments were significant in both seasons for plant
height and a number of pods/ plant, however, the interaction was significant in the first
season only for the average weight of pod, total yield/ plant and total yield/ feddan (Table 4).
It is clear that the differences between SA treatments varied according to the pea genotype in
both seasons.

Plant Height:

The highest plant length was recorded in Line 11 with 98.29 and 94.71 cm in the two
seasons, respectively, by insignificant differences with Line 14 in the first season, however,
Entesar 1 recorded the lowest plant length with 51.11 and 51.47 cm in the two seasons,
respectively (Table 3).

Data showed that foliar spray pea plants with salicylic acid significantly increased plant
length in both seasons compared to control, by the insignificant difference between 200ppm
and 100ppm in the first season. SA at 200ppm, 100ppm, and control recorded 80.27, 77.51,
and 74.03 cm, respectively, in the first season, and 79.71, 74.35, and 71.43 cm, respectively,
in the second season.

The maximum plant length was recorded in Line 11 x SA at 200ppm (102.80 cm) and
Line 14 x SA at 200ppm (104.40 cm) in the two seasons, respectively, with an insignificant
difference between them in the first season. However, the minimum plant length was
recorded in Entesar 1 x control with 50.07 and 50.39 cm in the two seasons, respectively,
followed insignificantly by the same cultivar with the two SA treatments in both seasons. The
previous results were in partial agreement with these of Gad El-Hak et al. (2012) who
showed that the foliar application by SA markedly affected pea plant height. Also,
Ratushnyak et al. (2012) reported that SA application increased the plant height of the pea
plant.
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Table 3: Effect of pea cultivars and foliar spray with salicylic acid on plant height and yield
during 2018/2019 and 2019/2020 seasons.

Plant Height (cm) | Numberof Pods/ |\ iont of pod (g) [ Total yield plant (g) | Total vield/ Fed.
Main effect plant (ton)
2018119 | 2019/20 | 2018119 | 2019120 | 2018119 | 2019120 | 2018119 | 2019120 | 201819 | 2019720
season season season season season season season season season season
Pea variety
Entesar 1 5111d | 5147e | 8.60e | 804e | 11.76a | 11.96a |101.19d| 96.28¢c | 4.05d | 3.85¢
Goara 7256b | 7162¢c | 2016¢ | 2036c | 784c | 781b |158.63¢c|15891b| 635¢c | 6.36b
Line 11 9829a | 9471a| 2585b | 2530b | 811c | 821b |21021b|20799a| 841b | 832a
Line 1 66.69c | 66.62d | 1288d | 1214d | 843b | 852b |109.17d|103.94¢c| 4.37d | 4.16¢
Line 14 9769a | 91.38b | 28.39a | 2694a | 8.09c | 8.26b |22948a|22261a] 9.18a | 890a
F. value 70472 | 173754 1 1153.33 | 1134.26 | 1134.44 | 8854 | 580.68 | 159.51 | 578.34 | 158.85
SA treatment
Salicylic200 | 80.27a | 79.71a | 19.88a | 1978a| 9.11a | 9.15a |17481a|17351a]| 699a | 694 a
Salicylic100 | 77.51a | 7435b | 1954a | 1862b | 8.94a | 9.12a |166.02b|16081a| 6.64b | 643 a
Control 7403b | 7143¢c | 1814b | 1726c | 849b | 859a |144.38¢c|13951b] 578c | 558b
F. value 39.99 14766 | 44.55 72.72 69.29 5.82 16345 | 33.20 16514 | 33.20

Means of among of each column followed by the same letter are not significantly different at the 5% level
according toDuncan, s Multiple Range Test.

Table 4: Effect of the interaction between pea cultivars and spraying with salicylic acid on
plant height and yield during 2018/2019 and 2019/2020 seasons.

Salicylic Plant Height (cm) | Number of Pods/ plant | Weight of pod (g) | Total yield/ plant (g) | Total yield/ Fed. (ton)
Pea treatment| 2018/19 | 2018720 201819 2019/20 | 201819 | 2019/20 | 2018/19 | 2019/20 | 2018/19 | 2019/20
variety season | season season season | season | season | season [ season | season | season
SA 200 52731 | 5207k 992h 933h [ 11567b | 1193a | 11491i [ 111.46hi | 460i 4.46 hi
Entesar1| SA 100 50531 | 5147k 8481 7810 [ 1205a | 12.22a [10221jk| 95500 | 4.09jk 3.821j
Control 50.07i | 5087k 7.39] 6.99i | 1167b | 11.74a | 86461 8187j 3461 327j
SA 200 7440e | 7387¢ 21.41d 2299¢ | 817d | 780cd | 17516e | 179.26ef | 701e 717 ef
Goara SA100 | 73.07ef | 71.53h 2161d 2096d | 765f |7687bed| 165651F | 16447f | 662f 658 f
Control | 70.20 fg | 69.47 hi 1747 e 1712e | 770f | 777cd [ 13621¢g | 13299g | 541g b32g
SA200 | 10280a | 9967b 2528¢ 2569b | 856¢c | 860bec |21659be| 221 13abc| 866 be | 885 abe
Line 11 SA100 |9760bec | 9360¢ 27149b 2643ab | 798de | 807 bed [ 21966b [ 21277be | 879b 851be
Control | 9447¢d | 9087d 2491¢ 2379¢ | 779ef | 797 bed | 19437d | 19007 de | 777d 760 de
SA 200 6680g | 68531 1432 f 1363f | 871¢ 880b | 12497h| 11995gh | 500h 480 gh
Line 1 SA 100 6767g | 6713i 12619 1181g | 847¢c | 869be | 1073310 [ 10298 hij | 429ij 412 hij
Control | 6360h | 6420] Mg 1099g | 810d |807bed | 9520k | 8889j 381k 356]
SA200 | 10260a | 10440a 2845a 2728a | 851c | 863bc | 24244a| 23678a | 970a 943a
Line14 | SA100 9867b | 886.00e 27149b 2611b | 855¢ | 873bc | 23537a|22833ab| 941 a 913 ab
Control | 91.60d | 81.73f 2923 a 2f4d4a | 7209g 743d | 21065¢ | 203.72¢d | 843¢ 8§15¢d
F. value 262 3316 1915 1497 1685 1.09NS 347 0. 47NS 349 047N

Means of among of each column followed by the same letter are not significantly different at the 5% level
according to Duncan, s Multiple Range Test.

Number of Pods/ Plants:

The maximum numbers of pods per plant of 28.39 and 26.94 pods/ plant in the two
seasons, respectively were recorded in Line 14, however, the minimum numbers of 8.60 and
8.04 were recorded in Entesar 1 in the two seasons, respectively (Table 3).
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Also, numbers of pods increased significantly by the foliar spray pea plants with
salicylic acid in both seasons compared to control, by the insignificant difference between
200ppm and 100ppm in the first season. SA at 200ppm, 100ppm, and control recorded 19.88,
19.54, and 18.14 pods/ plant, respectively, in the first season, and 19.78, 18.62, and 17.26
pods/ plant, respectively, in the second season.

For combination between pea cultivars and SA treatment, Line 14 x control recorded
the highest numbers of 29.23 and 27.44 pods/ plant in the two seasons, respectively, with
insignificant differences with Line 14 x SA at 200ppm in both seasons, and with Line 11 x
SA at 100ppm in the second season (Table 4). Entesar 1 x control gave the lowest mean
number of 7.39 and 6.99 pods/ plant in the two seasons, respectively, followed insignificantly
by Entesar 1 x SA at 100ppm in the second season. The previous results were in the same
line with these of Murtaza et al. (2007) who showed that the four pea cultivars differed
significantly in terms of numbers of pods per plant and the treatment with SA increased
number of pods, also, they reported that the interaction was found non-significant between
cultivars and SA concentrations.

Average of Pod Weight:

The maximum average of pod weight was recorded in Entesar 1 with 11.76 and 11.96 g
in the two seasons, respectively, however, the lowest one was obtained from Goara with 7.84
and 7.81 g in the two seasons, respectively (Table 3). The differences between the last
cultivar and Line 11 and Line 14 in the two seasons, and Line 1 in the second season were
insignificant.

Also, the average of pod weight increased significantly by the foliar spray pea plants
with salicylic acid in both seasons compared to control, by the insignificant difference
between 200ppm and 100ppm in the first season. SA at 200ppm, 100ppm, and control
recorded an average of pod weight of 9.11, 8.94, and 8.49 g, respectively, in the first season,
and 9.15, 9.12 and 8.59 g, respectively, in the second season.

For combination between pea cultivars and SA treatment, the highest average of pod
weight of 12.05 and 12.22 g were recorded in Entesar 1 x SA at 200ppm in the two seasons,
respectively, followed insignificantly by Entesarl x SA at 100ppm and Entesarl x control in
the second season. Line 14 x control gave the lowest pod weight of 7.20 and 7.43 g in the two
seasons, respectively, followed insignificantly by Goara in all SA treatments, Line 11 x SA at
100ppm and x control and Line 1 x control in the second season only. In previous studies,
Gad El-Hak et al. (2012) found that the pod weight was significantly increased by SA foliar
application.

Total Yield/ Plant:

The highest total yield of green pods per plant was achieved from Line 14 by 229.49 and
222.61 g/ plant in the two seasons, respectively, followed insignificantly by Line 11 in the
second season, however, Entesar 1 recorded 101.19 and 96.28 g/ plant as the lowest total
yield per plant in the two years of the study, respectively.

Using SA as foliar application increased the total yield per plant in pea plant comparing
to untreated (control) in both seasons. The difference between SA at 200ppm and at 100ppm
was significant and insignificant in the two seasons, respectively. SA at 200ppm, 100ppm,
and control recorded 174.81, 166.02, and 144.38 g/ plant, respectively, in the first season, and
173.51, 160.81, and 139.51 g, respectively, in the second season.

Concerning the combination between pea cultivars and SA treatments, the total yield
per plant was achieved from Line 14 x SA at 200ppm with 242.44 and 235.78 g in the two
seasons, respectively, followed insignificantly by Line 14 x SA at 100ppm in both seasons.
The lowest total yield per plant was recorded in Entesar 1 x control with 86.46 and 81.87 g in
the two seasons, respectively, followed insignificantly by Entesar 1 x SA at 100ppm, Line 1 x
SA at 100ppm and Line 1 x control in the second season. El-Saadony et al. (2017) found that
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spraying pea plants with salicylic acid at (100ppm) had a positive significant effect in yield.
Total Green Pods Yield/ Feddan:

The highest green pods yield per feddan was achieved from Line 14 with 9.18 and 8.90
tons/ fed. in 2018/2019 and 2019/2020 seasons, respectively in bar with Line 11 (8.32 tons/
fed.) in the second season.

The feddan yield increased by about 1.21 to 1.36 tons in case of foliar application of SA
at 200 ppm, and by about 0.85 to 0.85 tons in case of foliar application of SA at 100 ppm
compared to control. SA at 200ppm, 100ppm, and control recorded 6.99, 6.64, and 5.78 tons/
fed., respectively, in the first season, and 6.94, 6.43, and 5.58 tons/ fed., respectively, in the
second season.

The highest yield per feddan was achieved from Line 14 x SA at 200ppm with 9.70 and
9.43 tons/ fed. in the two seasons, respectively, followed insignificantly by Line 14 x SA at
100ppm in both seasons. The lowest total yield per feddan was recorded in Entesar 1 x
control with 3.46 and 3.27 tons/ fed. in the two seasons, respectively, followed insignificantly
by Entesar 1 x SA at 100ppm, Line 1 x SA at 100ppm and Line 1 x control in the second
season. The present results are in agreement with Gad El-Hak et al. (2012)

CONCLUSION

Our results indicated that the use of salicylic acid as foliar application reduced the
populations of Aphis craccivora, Thrips tabaci and Liriomyza trifolii on all pea cultivars
adopted. Also, salicylic acid enhanced plant growth and maximized yield per feddan. The
effect of SA application on studied insect pests infestation varied from pea variety to other,
this means that the SA effect may depend on pea genotype. The same was obtained on plant
height and yield.
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