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Table 1. The nymphal period, longevity, life span, and survival (mean + SE) of Aphis gossypii reared on
two pepper cultivars treated with salicylic acid

Cultivar  Treatment  Nymphal period (day) Longevity (day) Life span (day) Survival

Poblano  Salicylic acid 5.79+0.122 6.58 + 0.26° 12.37 £0.22° 0.62 +0.05°
Control 4.59 £ 0.072 10.25 + 0.342 14.84 + 0.36° 0.76 £ 0.042

Paprika  Salicylic acid 5.91 +0.012 5.23+0.18° 11.14+0.22> 057 £0.05°
Control 4.75 +0.08° 8.66 + 0.22? 13.41 +0.22? 0.70 £ 0.06*

Means followed by different letters in each column for each pepper cultivar are significantly different (P<0.05),
(Paired bootstrap test).

5395 Jsb 55 ol Sl (L S PISEIIN IR
w9150 5 eliess ey dsb coliess ) e
OT Jldde (s 7S 5 oy by (P<0/00) Ui sdaline Sl
Cows 4 s 5 Sdedle el Gl )5 55 @
S 595 FIOA L Sl sl Lo 53 a2 o eT
lieos 0595 dsb op i Joy MYY L aals jlas s

(Y Jod) cils |

L sy o8, sled & sls 0L lsls 4 S

S o033 dsb 53 ol gae Dl oSl A
P >0700) 5,55 slowl dals 4 Sl axi Sljey s
s o8 53 e ad 5557515 5 aliess erss dsb
P</0) 25 8 15 Sl dnl Hles 56 Cou
Sl 3 b ol (6551305 5 2en s a3 dob op S
T s a5 0T Sl oy i 5 ¢Sl dl

el eos e dsb o eSS oy #7100 L e 4l



a0

VEY Jlo oF ojles VY il aLE SBT Solidio

Aphis Glae las - Sla) (6557505 5 e o593 dsb ooy s 3l i o)gs Jsb =Y Jgd
Sl el b ok 55 il (533 3, 4BL ) 5, OSSYP

Table 2. The pre-oviposition period, oviposition period, and fecundity (mean + SE) of
Aphis gossypii reared on two pepper cultivars treated with salicylic acid

. Pre-oviposition Oviposition Fecundity
Cultivar Treatment period (day) period (day) (offspring)
Poblano  Salicylic acid 0.51 + 0.062 6.05 +0.23° 23.97 + 1.39°

Control 0.41 +0.06? 9.76 £ 0.35? 42.33+1.382
Paprika  Salicylic acid 0.65 + 0.062 458 +0.17° 17.77 + 0.96°
Control 0.42 +0.06° 8.22 +0.23? 35.76 £ 0.922

Means followed by different letters in each column for each pepper cultivar are significantly

different (P<0.05), (Paired bootstrap test).
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Figure 1. Age-specific survival rate (l), age-stage specific fecundity (f), age-specific fecundity (m),
and age-specific fertility (Ixmy) of Aphis gossypii reared on pepper cultivar cv. Poblano treated with
salicylic acid
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Figure 2. Age-specific survival rate (1), age-stage specific fecundity (f), age-specific
fecundity (my), and age-specific fertility (Ixmy) of Aphis gossypii reared on pepper cultivar cv.
Paprika treated with salicylic acid
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Table 3. Population growth parameters (mean + SE) of Aphis gossypii reared on two pepper cultivars
treated with salicylic acid

Cultivar  Treatment GRR* Ro r y) T
Salicylic b b b b a
poblano acid 32.13+£1.83° 14.86+1.44° 0.2987 +0.0127° 1.3482+0.0171 9.03+0.124
Control 5485+ 1278 32.17+2.08* 0.4046 +0.009° 1.4986 +0.0136® 8.58 +0.10°
. Salicylic b b b b a
paprika acid 27.39+1.40° 10.13+1.03° 0.2570+0.0118> 1.2930 + 0.0153 9.00 £ 0.13
Control 45.69 +1.01* 25.39+1.74* 0.3824 +£0.0099* 1.4657 +0.0145* 8.46 +0.10°

Means followed by different letters in each column and for each pepper cultivar are significantly different
(P<0.05), (Paired bootstrap test).
*GRR: gross reproductive rate, Ro: net reproductive rate, r: intrinsic rate of natural increase, A: finite rate of

increase, T: mean generation time.

dewl S 5 Leks Jles sl oS s (brassicae L.
¥/1# (Pseudomonas putid) 6 o sdle & bl
Z8 G, 0/00) Sl sl (slajlas 51 a8 55,
ol gy 33 3y Gy VW) dale 5 Gay V/9)
Sk s 5% ) 5o e b JulS Sl o jas Jsb
5o VYO B ONY o dals 5 Osepsn slajles 53 Jil
okd iyl sliel exgdoee 3 L@ oS sy Ol s
Khoshfarman-) ol,es 5 >, Ol ,is s bu g
3,03 ) 5 (Borji etal., 2020
moy s 0393 Jgb &S sl Ol LSl ), glaasl
4 e p a5 0By 33 3 sl ad y5Tal 5 ol
2l 5 a8 Shadle dwl 5l 53 Solagme sk
O 5 oalial wlie Hb 4 oy byl
oslizal 45" wis 57 5,18 (Nayebzade et al., 2016)
2 e S K 5 sl el 5 Sl il )
Azals (Mayzus persicae L.) sa e «é (5557505
Khoshfarman-Borji et ) L g e plil G s
e e slieys 095 Jsb s s)sTsl; @l 2020
ols 4l IS 5 (Brevicoryne brassicae L.) o

WO

Al S D 3 S Gl s
2 5l s Shpess dab o sl ol Sl
Gl gne Sl Sl dal b ods Hlas 5N o35
ol dsb L 0 0> P el wals L alie 5
S i s gme ssb 4 (Sihadle el Hles )3 0593
ligsiiorss dsb 0ad S Vb &tz a5y dall
Gl Gl A Lo ah S a5k e Lol dery s
IS Jalgs o a0 53 (6 e Ol O s (I il s
il S RI Eek 08 e )18 bt 5 SKiisla
Sarfraz et al., ) s58 0 2l o e 55 Julge
(2006

el (Hhdlme SU pmpp Bl agn o
Sl QLS by (glaoiS (s b Jals 1S 0 5 50 s
5 Wy dsb (oS Dl e e Jsb el
Cond Sl sl e 55 o ad Sleodis Ao s
g Olo s o L o plowil aslllas 55 3 Al 4
Jb (Khoshfarman-Borji et al., 2020) of, K

Brevicoryne ) oIS s i oS Sl i s



aq

VEY Jlo oF ojles VY il aLE SBT Solidio

bt il 1 oles Jolge 5 SBT dhas 115 55 oS
(Gondim et al., 2008)

Sl bl lp o dmlous polas Sl G o
g% |et L;LA'CJJ S sl Ol Gl ad Cumex Al
VE) 35 2 55 3T ol (Ro) Jod s el 5 (GRR)
Glagrn sb 4 Shadle dsl Sl )3 gy p 350
5 (D& G113 15 &5 0 a8 3 ald I 508
0 S e Pl b () Camer (153 plae £ 5
Soslize 3 g Skl sl b Hls ot G 5L 5 s
Caliee 651 (S350 5 olerd Slogas O3
oS ol ST aslie  Fslize 6 L5 e Jalb
O 5 0L sl waly LT 4 s
Cumex by sls el (Ghorbanian et al., 2018)
LAJS) Jab el o35 i 55 1y sk G S
5 332l Ol ¢ gali o (S0 3 s (Oline (Olan
FF e o e S e Gudimd 53 L5 ST g 5 (U145
3 Gay 2 YARY) Oles 055 53 (1) Somas 2l 31 513
Cawsas Gy p /YVAY) OlL,g o Sy ol Cp S
(5 el lad > G ol 3 el denlous Il e
sk o3y ald 5ls 3 5 S5y 2 /FFF 5Ny
Wals Hles o palie opl &S AT Sz 55y p H/YAYYF
5 OLLS Ly oS ol (g 3lie It $g o)
o 5,18 (Ghorbanian et al., 2018) of,Kes
«Jabs CGJ‘ 0 Sl e 4 Wilg o IVl Ll
o 3 Bl G 55 cheldT Ll o ke
i S0 SS k 5 By 085 s Sl Al sl
S13 5 Wl o s S5 s sla eyl Aol
s () Smazr 1381 (alze & 5 5 (NZamas 23
ol YU ST KL el ol csls aals o
05535 5 e wd 4 Caglie W s Sl
A o 205

Sl a1 oslizal 457 5ls Olas bl Gaiss
Ll Jge sl 4l Come L sla el (g, L5 o0
4y JA s Bl s Ll sl 5 6k S

M}\ﬁu@ﬁduayjﬁjl oslizul 3,97 35

7S Poputida 26 5 Shedle dl oS5 L
Jsb 039 5ol sS 5 Gy YOV 5055 0/0% s ja)
b opslee pli)) 9y 4Bl So9n laatd )3 (sle) s 0)s0
ST bS5 L bas Sy bosks s OIS
ol s e ia (Mottaghinia et al., 2016)
5 4l o3l glawd bwy odd wiliE glaoy g sl
(ol plr s o Oy Jod Somar 2 (e 50 o e
Aol Hlas &S das o Ol Lol ey, laasl
Lol S L e 3y 0By 5 a5 Sl
2 Ghd e Sl L5 ol b s gla il
AL azils ple amd de e Comes
oS (63,5 0T ()bt 3,58 b eSCledl ol ltie
AP ALE Gl Jolse 5 SBT e 0 el 53 L
S s e 15 56 Cau 1 0 S 0L g 4Bl
MWl ol 5 Sl dwsl o5l 5,87 &S Sl 0l
LS il 5 Canglio Gl Lo o LS 05 0l Ll 0 L
Nayebzadeh et al., ) s s o sda jouw 4 4 S
(War et al., 2014) ol ,\San 5 s (o o (2016
Aol 5 Sl ol ()l 3,1 4 57 518
Sl ST a5 Gl BIL e jelal ol s &S5 panler
Jed GlacasT s QYUK GlasT, ale) e bs
IS LAl 5 G gamwd STl s g 5 5WL 50T 3NT
(FL 5 A s ¢ J ile) a6 oo s OIS 5
o i slagy¥ Gleeds 5 L 5 st halS o e
bl .4 Helicoverpa armigera (Hubner)
Esmaeilzadeh ) & 5 5 3Ll ool Jolanl 3,18
2lasS > 5l eslazal (Bahabadi & Sharifi, 2013
e 53 e 2165 Slaganly (Sl ol i
5 015 e T o 5145 ST o sl LS sl
(s & by e sla05 ledled 8 2S5 058 ¢ 5
La Sl 528 i 5 ALS 05l 03 )3 bl Dl o
Sheslial JLss 4 48 Coulods 5158 5,5 o Ll
o il AL gladgle o)l ss 53 Sk (aeS ome
Gl 3T s (51531 o8 bl o BT Wl g5



Al d Cora A8 5 Ji 055 53 5 Sl sl 10K 5 315 e Voo

ABW:}JMQL&T&:&L‘J}L{ LQLAMU){)} "“"jg{’

.;;;ljée.:u:w\.:)}n

Sl 3wl
ool (sl G o8> o Csle b Gl 0!

P8 e 08 b el W5 e Shadle dl
DL 5 odd glacd 5 (S50 mlm sl 32 b Sl olS
S Rl 53 Caslie oy GlapeslSe &b Sl D)
Nayebzadeh et al., ) ws™ clblowe BT 5 LO5 5L
2016; Khoshfarman-Borji et al., 2020;

.(Mansouri et al., 2020
L;‘.Aav\..smk_: Jﬁ)g 6 .>‘.> QL&J *or U‘i‘ GL’U
g3 Jaome gl S Dl 4 a5 L QWS s,

Oljer oS kS 55 b cbasd pyew b awlio s

b .>‘5>'- d)‘_)i»u‘.:w}dbju\; g_ﬁ‘f 41_..‘.«') d_v\.:i{u\.&

oS o el

References

Abd El-all, E. H., & Fouad, H.A. (2019). Foliar application of gebbrillic and salicylic acids improves
fruit quality and yield and reduces aphid population in pomegranate (Punica granatum L.). Journal
of Plant Production, Mansoura University, 10, 247-252. DOI:
https://doi.org/10.21608/jpp.2019.36255.

Blackman, R. L., & Eastop, V. F. (2000). Aphids on the world’s crops: an identification and
information guide. Wiley, London, United Kingdom.

Chi, H. (1988). Life-table analysis incorporating both sexes and variable development rates among
individuals. Environmental Entomology, 17, 26-34. DOI: https://doi.org/10.1093/ee/17.1.26.

Chi, H. (2023). TWOSEX-MSChart: a computer program for the age-stage, two-sex life table analysis.
http://140.120.197.173/Ecology/ Download/TWOSEX-MSChart.zip.

Darvish Mojeni, T., & Rezwani, A. (1998). Study on the biology and population dynamics of Aphis
gossypii Glover (Homopttera: Aphididae) of cotton field in Gorgan. Journal of Entomological
Society of iran, 17, 1-10. (In Farsi)

Esmaeilzadeh Bahabadi, S., & Sharifi, M. (2013). Increasing the production of plant secondary
metabolites using biotic elicitors. Journal of Cell & Tissue, 4, 119-128. DOI:
https://doi.org/10.52547/JCT.4.2.119 . (In Farsi)

Feng, J.L., Zhang, J., Yang, J., Zou, L.P., Fang, T.T., Xu, H.L., & Cai, Q.N. (2021). Exogenous
salicylic acid improves resistance of aphid-susceptible wheat to the grain aphid, Sitobion avenae
(F.) (Hemiptra: Aphididae. Bulletin of Entomological Research, 111(5), 1-9. DOI:
https://doi.org/1 0.1017/S00074853 21000237.

Ghorbanian, M., Fathipour, Y., Talebi, A. A., & Reddy, G. V. P. (2018). Different pepper cultivars
affect performance of second (Myzus persicae) and third (Diaeretiella rapae) trophic levels.
Journal of Asia-Pacific Entomology, 22(1), 194-202. DOI:
https://doi.org/10.1016/j.aspen.2018.12.021.

Gondim, D. M. F, Terao, D., Martins-Miranda, A. S., Vasconcelos, I. M., & Oliveira, J. T. A. (2008).
Benzo-thiadiazole-7-carbothioic acid S-methyl ester does not protect melon fruits against Fusarium
pallidoroseum infection but induces defence responses in melon seedlings. Journal of
Phytopathology, 156, 607-614. DOI: https://doi.org/10.1111/j.1439-0434.2008.01419.x.

Hill, M.P., Macfadyen, S., and Nash, M.A. (2017). Broad spectrum pesticide application alters natural
enemy communities and may facilitate secondary pest outbreaks. Peerd, 5, e4179. DOI:
https://doi.org/10.7717/peerj.4179.

Khoshfarman-Borji, H., Pahlavan Yali, M., & Bozorg-Amirkalaee, M. (2020). Induction of resistance
against Brevicoryne brassicae by Pseudomonas putida and salicylic acid in canola. Bulletin of
Entomological Research, 110, 597-610. DOI: https://doi.org/10.1017/S0007485320000097.

Kianmehr, H., (2007). House Plants and vegetable gardening (1st ed.). Ayizh Publishing. (In Farsi)

Mansouri, S. M., Mehrparvar, M., Amiri Domari, M., & Mozafari, H. (2020). Evaluation of
physiological indices of induced changes in safflower cultivars under biotic stress. Journal of Plant
Research (Iranian Journal of Biology), 32, 941-9. (In Farsi)


https://doi.org/10.21608/jpp.2019.36255
https://doi.org/10.1093/ee/17.1.26
https://doi.org/10.52547/JCT.4.2.119
https://doi.org/1%200.1017/S00074853%2021000237
https://doi.org/10.1016/j.aspen.2018.12.021
https://doi.org/10.1111/j.1439-0434.2008.01419.x
https://doi.org/1
https://doi.org/10.1017/S0007485320000097

Vo) VEY Jlo oF ojles VY il aLE SBT Solidio

Mottaghinia, L., Hassanpour, M., Razmjou, J., Chamani, E., & Hosseini, M. (2016). Effect of
vermicompost on some biological parameters of the melon aphid, Aphis gossypii Glover and the
predatory gall midge Aphidoletes aphidimyza Rondani on two greenhouse cucumber cultivars.
Journal of Applied Researches in Plant Protection, 4, 55-71. (In Farsi)

Nayebzadeh, A., Sharifi-Sirchi, G. R., & Ahmadi, K. (2016). Resistance induction to green peach
aphid (Myzus persicae) in broad been by salicylic acid and B-aminobutyric acid. Applied
Entomology & Phytopathology, 84, 13-20. DOI: http://dx.doi.org/10.22092/jaep.2016.106534.

Ryals, J. A., Neuenschwander, U. H., Willits, M. G., Molina, A., Steiner, H. Y., & Hunt, M. D. (1996).
Systemic acquired resistance. Plant Cell, 8, 1809-1819.

Shivaji, R., Camas, A., Ankala, A., Engelberth, J., Tumlinson, J. H., Williams, W. P., Wilkinson, J. R.,
& Luthe, D. S. (2010). Plants on constant alert: Elevated levels of jasmonic acid and jasmonate-
induced transcripts in caterpillar-resistant maize. Journal of Chemical Ecology, 36, 179-191. DOI:
https://doi.org/10.1007/s10886-010-9752-z.

Sarfraz, M., Dosdall, L. M., & Keddie, B. A. (2006). Diamondback moth-host plant interactions:
Implications  for  pest management. Crop  Protection, 25, 625-636. DOI:

https://doi.org/10.1016/j.cropro.2005.09.011.

War, A.R., Paulraj, M.G. Ignacimuthu, S. & Sharma, H.C. (2014). Induced resistance to Helicoverpa
armigera through exogenous application of jasmonic acid and salicylic acid in groundnut, Arachis
hypogaea. Pest Management Science, 71, 72-82. DOI: https://doi.10.1002/ps.3764.


http://dx.doi.org/10.22092/jaep.2016.106534
https://www.semanticscholar.org/author/James-H.-Tumlinson/39623117
https://doi.org/10.1007/s10886-010-9752-z
https://doi.org/10.1016/j.cropro.2005.09.011
https://doi.10.1002/ps.3764

Al d Cora A8 5 Ji 055 53 5 Sl sl 10K 5 315 e VoY

Open access T,
_ - 01. pISSN: 2322-2409
2023-13 (3) 91-102 elSSN: 2538-6123 Tniversity of Guilan

Research paper

Effect of salicylic acid and two pepper cultivars on population
growth of Aphis gossypii (Hem.: Aphididae)
Z. Hosseinnejad?, J. Razmjou®*, S.A. A. Fathi® and B. Naseri*
1, 2, 3 & 4. Department of Plant Protection, Faculty of Agriculture and Natural Resources, University
of Mohaghegh Ardabili, Ardabil, Iran

1. £°0009-0001-3400-5702, 2. "= 0000-0003-0948-8279, 3. "' 0000-0003-2169-3574, 4. "= 0000-
0001-5821-0957

(Received: November 4, 2023- Accepted: December 20, 2023)

Abstract

The melon aphid, Aphis gossypii Glover is one of the most important pests in pepper fields and
greenhouses, which is of special economic importance due to its wide distribution and large host
range. In this research, biological and reprodutive parameters of A.gossypii on two pepper cultivars
(Poblano and Paprika) treated with salicylic acid, were investigated at laboratory conditions (25 + 2
°C, 65 £ 5 % RH, and a photoperiod of 16L: 8D h). According to the results, the use of salicylic acid in
both cultivars had a significant effect on most of the demographic parameters of the A.gossypii,
compared to the control (spraying with distilled water) and decreased its life span, life cycle length,
and Survival. The lowest and highest lifespan were 5.91 days (salicylic acid treatment in Paprika) and
10.25 days (control treatment in Poblano), respectively. Also, the use of this hormone had a significant
effect on the reducing gross reproductive rate (GRR), net reproductive rate (Ro), intrinsic rate of
increase (r), and finite rate of increase (1) of the aphid. The minimum and maximum values of r were
obtained in salicylic acid treatment on Paprika and control treatment on Poblano (0.2570 and 0.4046 d-
! respectively). So, salicylic acid can considerably reduce biological and reprodactive parameters of
A.gossypii in pepper and can be used in integrated pest management programs of melon aphid.
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