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Abstract

Potato tuberworm, Phthorimaea operculella (Zeller), isan important pest of potatoes in the storage.
In this study, the life history parameters of P. operculella were studied on eight potato germplasms
including five potato cultivars (Agria, Savalan, Morene, Sprit, Kondor) and three potato clones (Pl
397097-2, Pl 396124 and Pl 397082-2) in the laboratory at 25 + 1°C, 65 + 5% RH and 0: 24 (L: D) h.
Feeding on the tubers of different potato germplasms had significant effect on development of immature
stages, adult longevity and life span of P. operculella. The highest immature stage devel opment time, the
lowest survival rate of immature stages and the lowest fecundity were observed on Pl 397097-2, and in
contrast, the shortest immature stage development time, the highest survival rate of immature stages and
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the highest fecundity were observed on Savalan. The lowest intrinsic rate of natural increase (rm = 0.135),
the lowedt finit rate of increase (A = 1.149), the lowest net reproductive rate (R, = 15.4), the highest mean
generation time (T = 20.1 days) and the highest doubling time (DT = 5.1 days) were observed on PI
397097-2. Because of longer immature development time and lower intring c rate of natural increase, finit
rate of increase and net reproductive rate of the potato tuberworm on Pl 397097-2, it was concluded that
this cloneis less suitable host for the potato tuberworm compared to other potato germplasms studied in
thisresearch. Therfore, it can be used in potato tuberworm IPM programs.
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Table 1. Period of immature stages (Mean = SE) of P. operculella on tubers of different
potato germplasms (day) at |aboratory conditions.

Egg ) Larva Pupa Total immature

Germplasms ) Incubation (N = 30) (N = 30) stages

Sprit 102 44+01c 144+01d 74+01c 26.3+0.3c¢c
Savalan 144 45+01c 143+0.2d 74+01c 26.1+0.3c
Kondor 87 45+0.1c 143+0.2d 74+01c 26.1+03c
Agria 96 48+ 0.0ab 158+0.1b 85+0.1c¢c 29.0+03a
Morene 81 44+0.1 153+01c 77+01c 274+03Db
396124 96 44+01c 152+0.1c 74+01c 26.9+0.3b
397082-2 102 47+01b 159+0.1ab 78+0.1c 283+03a
397097-2 144 49+0.0a 16.3+0.1a 82+01b 29.3+0.3a

Means within columns followed by the same letter are not significantly different a 5% (P = 0.05; SNK test).
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Fig. 1. Age-specifice survivorship (Ix) and age-specific fecundity (m,) of P. operculella on
tubers of different potato germplasms at laboratory conditions. -
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Table 2. Percent mortdity of different stages of P. operculella from egg to adult emergence
on tubers of different potato germplasms at | aboratory conditions.

Mortality percent

Germplsm Immature survival
Egg Larva Pupa (%)

Sprit 7.95 21.66 7.45 62.94

Savalan 7.76 6.67 7.75 77.82

Kondor 7.64 11.67 7.43 73.26

Agria 16.44 31.66 6.10 45.80

Morene 15.92 26.66 6.82 50.60

396124 13.98 30.00 7.14 48.88

397082-2 11.57 31.66 8.54 48.23

397097-2 19.17 28.33 9.30 43.20
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Table 3. Mean (+ SE) of oviposition period, adult longevity and adult life span (day) of P.
operculela on tubers of different potato germplasm at |aboratory conditions.

Oviposition Female Male

Germplasm period L ongevity Lifespan L ongevity Lifespan

(N=20) (N =20) (N =20) (N =20) (N =20)
Sprit 37+0.1cd 74+0.2abc 33.7+0.4cd 52+0.2ab 315+03¢c
Savalan 33+0.1d 6.4+04c 325+05d 54+03ab 31.6+05¢c
Kondor 3.2+09d 6.7+04c 32.6+05d 6.0+ 0.6 ab 32.1+05¢
Agria 49+01a 82+02a 37.1+03a 6.3+03a 353+05a
Morene 3.6+0.2cd 75+0.2ab 34.6+0.3bc 57+0.3ab 33.0+£0.3bc
396124 3.9+0.2bc 78+0.3ab 34.8+0.4bc 49+03b 31.9+03c
397082-2 3.7+0.2cd 7.1+0.3abc 354+04b 53+0.3ab 33.6+05b
397097-2 430+0.2b 8.0+£0.3a 37.3+04a 6.1+0.2ab 353+03a

Means within columns foll owed by the same letter are not significantly different a 5% (P = 0.05;,SNK;test):
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Table 4. Daily fecundity, total fecundity (Mean = SE) and sex ratio of P. operculela on
tubers of different potato germplasms at laboratory conditions.

Germplasm Daily fecondity Total fecondity Sex ratio (%)
(N =20) (N =20) (N =20)
Sprit 2257+1.86¢ 90.30+7.46b 50.00
Savalan 3483+ 257a 114.35+5.07a 54.54
Kondor 3592+234a 112.75+795a 55.55
Agria 20.89+2.20c 88.40+3.34b 54.54
Morene 3556+ 1.07a 7720+ 257b 52.63
396124 29.52+523ab 80.05+5.13b 53.57
397082-2 20.80+2.02¢ 56.80+6.39 c 55.55
397097-2 16.47+1.23¢c 59.00+4.26c 48.90

Means within columns followed by the same letter are not significantly different a 5% (P = 0.05; SNK test).
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Table 5. Population growth parameters (Mean = SE) of P. operculella on tubers of different
potato germplasms (N = 20) at laboratory conditions.

L Net Mean . .
Intrinsic rate . . Doubling Finiterate of
Germplasm of increase (rm) re;:;toed(u;;)lve gttainrgrea(l_lrc))n time (DT) increase (2)
Sprit 0.178 +0.004 b 305+22¢ 19.2+0.8b 39+0.09¢c 1.195+0.005b
Savalan 0.205+0.002 a 532+24a 194+0.1b 34+0.04d 1.277+0.049 a
Kondor 0.199+ 0.004 a 464+32b 19.3+0.1b 35+£0.07d 1.220+0.005 be
Agria 0.167 +0.002 ¢ 253+09¢ 193+0.1b  41+0.06bc 1.182+0.003 be
Morene 0.158 +0.004 ¢ 235+1.7¢ 20.0+0.1a 44+0.1b 1.172 +0.005 be
396124 0.163+0.003 ¢ 238+14c 19.4+0.1b 42+0.0b  1.177+0.004 bc

397082-2 0.142+0.005d 175+ 1.7d 201+09a 49+02a 1.152+0.006 d
397097-2 0.135+0.004 d 154+1.1d 20.1+0.1a 51+0.1a 1.149+0.005d
Means within columns followed by the same letter are not significantly different a 5% (P = 0.05; SNK test).
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Table 6. The content of nitrate ion (ppm) and percent of some minerasin tubers of different
potato germplasms.

Germplasm NO3 (ppm) P (%) K (%) Ca (%) Mg (%)
Sprit 161 0.24 26 0.8 05
Savalan 180 0.27 219 1 05
Kondor 176 0.26 214 1 05
Agria 132 0.27 1.66 12 05
Morene 116 0.22 1.89 0.6 05
396124 127 0.27 1.97 0.8 05
397082-2 121 0.19 1.52 0.6 0.4
397097-2 108 0.15 1.38 0.6 0.4
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