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Population assessment of common storage pest species in Zahedi date cultivar using spectroscopic method

M. LATIFIAN®
Date Palm and Tropical Fruits Research Center, Horticulture Science Research Institute, Agricultural Research Education and Extension
Organization

Abstract

This study aimed to define sampling programs for pests, Oryzaephilus surinamensis (Linnaeus), Ephestia kueheniella (Zeller) and
Plodia interpunctella (Hubner) using spectrophotometer in date Zahedi cultivar. The experiments were conducted in a completely
randomized design with factorial arrangement. The first factor consisted of eggs, larvae, pupae and adult and the second including 5, 10, 15,
20, 25, 30, 35, 40, 45 and 50 densities of the above stages. Results showed that the maximum absorption wavelength for egg, larva, pupa and
adult of O. surinamensis, was 1220, 1240, 1280, 1300 nm, for E. kuheniella 1210, 1270, 1320, 1360 nm and for P. interpunctella 1310,
1320, 1380, 1400 nm, respectively. The lowest number of sampling (each sample 110 g date fruits) for an accurate estimation of the egg,
larva, pupa and adult of O. surinamensis were 1, 2, 1, 2, for E. kuheniella 1, 1, 3, 3 and for P. interpunctella 1, 1, 2 3, 2 samples, respectively,
Relative Variation (RV) and Relative net precision (RNP) indices were used to validate the sampling accuracy. The RV for development stages of
O. surinamensis were 2.23, 3.26, 3.15, 2.52, for E. kuheniella 2.52, 1.42, 1.64, 1.78, 3.71 and for P. interpunctella 2.23, 3.27, 3.15, 3.52 respectively.
The accuracy level of samplings was lower than 10 in all cases, The RNP values for O. surinamensis were 39.79, 18.06, 32.29, 22.37, for E.
kuheniella 22.54, 27.58, 13.15, 10.33 and for P.interpunctella 36.51, 23.71, 15.58 10.99 respectively. Based on the results, the spectrophotometer
could detect the hidden pest stages (egg and pupa) with maximum accuracy and minimum cost.
Keywords: Date palm, sampling, spectrophotometer, storage pests.
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Fig. 1. Variation in the spectrophotometer absorbtion level for
different development stages of sawtoothed beetle, flour moth and
Indian moth in Zahedi date cultivar in the range of 800 to 1900 nm
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Table 1. The most appropriate wavelength for identification of

growth stages of sawtoothed beetle, flour moth and Indian moth in
date Zahedi cultivar.

Pests Development stages Wavelength (nm)
Egg 1220
Oryzaephilus Larvae 1240
surinamensis Pupa 1280
Adult 1300
Egg 1210
Ephestia Larvae 1270
kuheniella Pupa 1320
Adult 1360
Egg 1310
Plodia Larvae 1340
interpunctella Pupa 1380
Adult 1400
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Fig. 2. Fitting curves of the relationship between wavelength and absorption for different development stages of sawtoothed beetle,

flour moth and Indian moth in Zahedi date cultivar.
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Table 2. The sample size and spectrophotometric efficiency for
estimating population density of the different development stsges
of sawtoothed beetle, flour moth and Indian moth in Zahedi
date cultivar.

- Z
e c
Development ., — SX 53
Pests stages S x C RV RNP _% g
-t
o Eg 052 1183 015 2 126 3979 1
2 Larvae 263 2742 076 2 277 1806 2
2 Pupa 0.45 85 013 2 154 3239 1
3
[1°)
2. Adult 062 808 018 2 225 2227 2
m  Egg 087 425 087 2 204 2454 1
= Larvae 115 1832 033 2 181 2758 3
=
3. Pupa 117 892 034 2 380 1315 3
D
5  Adult 099 592 028 2 484 1033 8
-  Egg 299 6308 086 2 137 3651 1
% Larvae 208 2858 060 2 210 2376 1
2 Pupa 099 908 029 2 315 1585 2
Q
@D
5 Adult 1.18 75 034 2 454 1099 3

ik gy esdpeedalie Y sz js oS boles

SLIs Gy el o slgar Camerm ST 3550 53
2 0o Gl VOl e el ks il e Ve ) 5SS SRV
3y Dl gl e ol s o (S15 3550
S el el ealinal (63 508 5 Slides 5l g o axdlas
S5 50 Y0 31 S S RNP (glyls 5550 VY Iy A s
s el 28 Bl Sl s & B onl crlaly

TP SRV PRI

Absorption

VA Lidol (¥ ojlad AP o 1 aLE sla s lew 5 ST

8 A
7 M B
] D C
5
4 E
3
5
el dllal
i L]
Egg |Larvae Pnprf| Adult Egg I_mwe‘ Pnpn‘ Adult | Egg ‘mee Pr.;v(r Aduit
O. surinaeminsis E. kuheniella P. interpunctella

L;u)y\fd\ﬂé“@bm;g;\?wﬁpwuﬂ—vp

haly o35 sl 53 sdm o b 5 3T o lalsai s

Figure 3. Mean comparison of absorption of spectrophotometer
device for different development stages of sawtoothed beetle, flour
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moth in date Zahedi cultivar.
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