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Abstract

The quality of host plants as the first level of nutrition and a key effective factor affect the biological
ability of herbivorous pests. Green peach aphid, Myzus persicae (Sulzer), is an important pest of
agricultural crops with the wide host range and the high ability to transmit important viral pathogens. This
study was conducted to investigate the effect of foliar application of micronutrient fertilizers of Alpha Fe,
Zinc sulfate, Copper sulfate and Manganese sulfate on some physiological and phytochemical
characteristics of Capsicum annuum L., as well as some biological parameters of M. persicae under
greenhouse conditions. Duration of different developmental stages of the aphid and estimation of
biological parameters were recorded using the two-sex life table procedure. The results showed that the
amount of chlorophyll a, chlorophyll b, total chlorophyll and carotenoids in plants treated with
micronutrient fertilizers was increased. Also, the foliar application of micronutrient significantly was
increased the activity of plant antioxidant enzymes during the nutritional interaction between the treated
plants and the aphid compared to the control and the treated plants before aphid infestation. On the other
hand, the plants treated with different micronutrients effected the biological parameters of aphid and the
lowest life span and reproductive period, fecundity and longevity of adults were observed in plants treated
with manganese micronutrient. According to the results, the foliar spraying of bell pepper with
micronutrients can induce antibiotic resistance in it and possibly other plants hosting of M. persicae and
be used in integrated management programs of this pest.
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Table 1. The soil analysis results used for the research.

Soil properly

Value

pH
Electrical conductivity (EC)
Nitrogen
Calcium
Potassium
Phosporus
Sodium
Manganese
Copper
Zinc

7.43
0.481 deci Siemens/meter
0.140%
1.23%
0.02%
5.3 mgkg™
0.036%
0.062%
0%
0%
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Table 2. The mean (xSE) of some physiological characteristics of bell pepper, Capsicum annuum, after
foliar application of micronutrient fertilizers.

Treatments Chlorophyll a Chlorophyll b Chlorophyll total Carotenoid
(mg g* FW)
Control 2.748+0.187c 0.925+0.047b 3.674+0.140c 1.245+0.069bc
Zn (Zin) 5.671+0.498a 1.563+0.145a 7.233+0.630a 1.798+0.274ab
Mn (Manganese) 6.405+0.079a 1.471+0.105ab 7.875+0.089a 2.176+0.072a
Cu (Copper) 3.470+0.234bc 1.502+0.168ab 4.972+0.257bc 0.937+0.022c
Fe (a-Iron) 4.071+0.090b 1.380+0.184ab 5.452+0.241b 1.028+0.065c
F 33.01 341 26.58 15.66
df 4,19 4,19 4,19 4,19
P-value <0.05 <0.05 <0.05 <0.05

(Tukey-HSD; 00 = 0.05) sl oo lonuSiles o sine Wi 3929 odimoyLis fygims o 50 liie pué Bg >
Different letters in each column indicate significant differences between the means (Tukey-HSD; a =

0.05).



(5 059 5 2 485 3 Jgeg,Se VoY g VTN
L ooad jlos plalS jo Ty SljsSial o3l
S » kB p Jgeg,5ee FIVO) ol diei,
P 2 4B  Jgeg,See YA ) alls 5 (5 (359
S 5 Ottt iz el Cewd & (5 039
OLLS )d i 4 Gigdee SeeSTn Culld ke
2 JeessSen (VY ) 5K (gdsen, booad les
2 JyegSee IVFO) vall 5 (5 035 5 » addo

B (5 g S

S SRy » iy byl WU
& Sooll 3l ams g Jd aods Jald o Luouiigind
L oplls cobele ¥ Jgax mls elel
oo e il 4 (Sogll Gl S sdien) slassS
dald b awslie jo 1) Jalb olendgind slo Shy
odls Q\},,A O i ol u,,.,I).@l (_g)losz.m yob 4
£y 4 Jseg,See FIVA4) YL slay 5l
2 AESS p Jgeg Ko VF/TAY) slausSTy o (5 (59
Sdxoz, 995 b ool jled HlalS 0 (5 (59 05
oy a) wals GlalS o ol Hlade 016 g (s,

Capsicum annuum s Jald olaarigid She wiz p @l logdis 5, ;35U Glow glas> 1) (.Sl ¥ Jsox

lGlS Lyl s o Myzus persicae gla jw a4 Sogll 5l LS
Table 3. The mean (xSE) effects of different micronutrients on some phytochemical properties of bell
pepper, Capsicum annuum, before infestation with green peach aphid, Myzus persicae, under greenhouse

conditions.
Treatments Catalase Peroxidase Ascorbate peroxidase H,0,
(umol min™ g FW?)

Control 1.310+0.038b 10.130+0.048d 18.510+1.510c 0.345+0.035¢
Zn (Zin) 4.190+0.233a 14.493+0.193a 38.660+2.330ab 0.577+0.036ab
Mn (Manganese) 3.505+0.287a 12.350+0.213c 32.350+1.300b 0.710+0.015a
Cu (Copper) 2.067+0.444b 13.560+0.128b 36.407+0.593ab 0.485+0.062bc
Fe (a-ron) 3.775+0.427a 14.453+0.233a 41.750+2.330a 0.505+0.011bc

F 14.48 106.70 27.14 13.03

df 194, 19 4, 194, 194,

P-value <0.05 <0.05 <0.05 <0.05

(Tukey-HSD; 0. = 0.05) sl oo o Siloo oy lo gme BB 5929 odimsyLis gt ;0 0 alie e Bg)>
Different letters in each column indicate significant differences between the means (Tukey-HSD; a =

0.05).
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Table 4. The mean (£SE) effects of different micronutrients on some phytochemical properties of bell
pepper, Capsicum annuum, after anfestation with green peach aphid, Myzus persicae, under greenhouse

conditions.
Treatments Catalase Peroxidase Ascorbate peroxidase H,0,
(umol mint g FW?)

Control 3.537+0.023c 12.268+0.615b 26.520+1.470c 0.377+0.021c
Zn (Zin) 5.752+0.030b 12.778+0.369b 45.850+3.100ab 0.737+0.020ab
Mn (Manganese) 5.755+0.276b 17.005+0.333a 44.820+2.060b 0.907+0.023a
Cu (Copper) 3.407+0.373c 12.545+0.794b 57.990+4.450a 0.557+0.081bc
Fe (o-Iron) 7.055+0.206a 15.818+0.450a 49.970+2.950ab 0.510+0.055¢

F 53.30 16.20 15.04 19.33

dF 4,19 4,19 4,19 4,19

P-value <0.05 <0.05 <0.05 <0.05

(Tukey-HSD; 00 = 0.05) sl co bopuSiles o sine M 3929 odimoyLis cygims o 50 alie pué gy
Different letters in each column indicate significant differences between the means (Tukey-HSD; o =

0.05).
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Table 5. The mean (xSE) effects of various micronutrients on some biological parameters of green peach
aphid, Myzus persicae, on bell pepper, Capsicum annuum, under greenhouse conditions.

Nymphal Adult survival Reproductive
Treatments development . nymph% Life span APOP* TPOP** proc Fecundity
time longevity period
Control 6.94+0.18a 06a.21+1.18 0.96+0.02a 080a.72+1.24 106a/479+0.1 242a416+0.8 15.166+0.941a 429a.35+4.63
Zn (Zin) 12b.38+0.6 99ab.62+0.16 0.96+0.02a 076ab.32+1.22 098ab/312+0.1 165b.687+0.7 13.520+0.895ab 562ab.6+4.59
Mn 11a.83+0.6 02b.07+1.15 0.92+0.03a 135b.54+1.20 067b/272+0.1 107ab 840 12.045+0.909b 264b.83+4.48
(Manganese)
Cu 14ab 65+0.6 93a.21+0.18 0.86+0.04a 259ab.1+1.22 259a/744+0.1 347a.395+0.8 14.232+0.857ab 905ab.86+3.53
(Copper)
Fe (a-lron) 25a.18+0.7 06a.29+1.19 0.9+0.04a 214a.70+1.24 0902.622+0.1 303a.8+0.8 15.622+0.901a 0372.49+4.65
F 153.66 121.00 62.33 122.54 91.14 137.63 113.56 118.66
dF 4,225 4,225 4,245 4,245 4,223 4,223 4,225 4,225
P-value <0.05 <0.05 >0.05 <0.05 <0.05 <0.05 <0.05 <0.05
ula.a-oJG‘ alols quM’lJ" R &_A.ﬂ} A_))A.w‘ s_J}J uyc)j )‘ salawl l; )lo‘sa.kﬂ J)L}‘ 9 A Ml?u: k_JJ».M}‘ s_49.: Vooooo LJ Q)‘AJLM‘ L_gl.la?

The standard errors were estimated via 100,000 bootstraps and compared through paired bootstrap test
based on confidence intervals of differences. APOP": Adult Preoviposition period, TPOP**: Total
Preoviposition period.
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1. APOP: Adult Preoviposition period
2. TPOP: Total Preoviposition period
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