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Lol 5 as 550 53 (oo oo <sT (Phthorimaea operculella (Zeller) (Lep.: Gelechiidage) ¢ s juw L
oo o Sl gsY 38 o 3T sl Sl ey o053 55 oIS kST 5 ass A Al e 53 n g M5 g Dol
Rondon et al., 2007; ) 45} o Solust o jmm Li) b 3 OLE lasile 5 aeS s (S ) 4 as,j0 55 )
i do & ST 5 me 53 e jww Glaods iy Juad 0L 53 .(Chandel et al., 2020; Wang et al., 2020
5038 adis aeds Jls okim 5 6u),v,wda6,ifv;a sty (SLode (555 03l oS Sl i 15, E 3
O oSt e Al i 53 558 e O150WS Gl g5 BB olaml Colus 4 aeie &S S e slawl OV
Sl S 56 a1 53 3Tl da g o )15 (S JT Ok 53 cae 5o Sl node Sbls 5 n Sl
(Chandel et al., 2020; Rondon, 2020)

bodas oo o i ok 1) o 5 5 5L SIME (55 5l 40550 53 (om 45 i3 oo OLE Shn (gl g
Trivedi et) Ll o ol eds g3, 6,@@ PO PC TS NI P 0 S NI S Flo ods oS
st 48550 33 ST ol o 5 031y ylus J 287 (61, .(@l., 1994; Rondon, 2010; Rondon & Hervé, 2017
Ly SLpsS FE b Objen st pL ST ole sl o S lla bty o s o e e S Gla 2T 2 ]
&l (Chandel et al., 2020) 545 oo J1 S5 55510 2 ilaw C3T suoes odalive oy gum 45 5355 oo 03litul _ine juus
Phthorimaea operculella , Bacillus thuringiensis (Bt) sl sla iS5 i 51 5L 55 ST ol &jlas J 28
5038 sy (J- ol b (Chandel et al., 2020; Wang et al., 2020) » & .« osliz.! granulosis virus (PoGV)
il 4 e & 3pd e ek S 5L (BIH4 e gl Gla ST e Sl e Il eslinud 5 2SS
R )2t (Chandel et al., 2020; Rondon, 2020) cuul s b 57 i 4 Cond 5T (ol pslie (slaomex
Chandel & Chandla, ) ol sl s Sy J51 &K a0 dins 2alST 1y s [iSTe i 5,558 &8 SBT Sl J 287 sba s,
.(2005; Chandel et al., 2008; Fathi, 2017; Zamani et al., 2022

U5 1SS 5 05 8 ST L Ll 5 o Jool S gmamms HUS™ 55 5Ll 5 4550 > AlliUm sativum L. e ol 51 oslizul
b ol sl (Isman, 2006; Stratton et al., 2019) wab ;e QBT J 28 55 5 LS Jodea |y SbObmwe 53 Ol i
Tetranychus urticae (glabisss 48 Curexr [28lS Eob o b Olmasl ¢ ly <28 & 5 57 5,18 (Fathi, 2023)
L5 S ol (Stratton et al., 2019) o1,)\SKaa 5 0 5 2ol s Oloasly gl 0 Koch (Trombidiformes: Tetranychidae)
Contarinia nasturtii Kieffer (Diptera: X Ls)uf(.sa Gl gne ssb 4w oS 5l ods i s LS 5 S
GacE s g la uilul a8 ol ol Lt b gla in g3 5360T pogdle sls a1y JSTs oIS (s, Cecidomyiidae)
Lal, 1987; ) wimwn 5 ge 5Ll 53 e joww laode S35 oo jmm o J 87 55 Slag)T OLS I (galuns ok oSt
S 3l Gl b s Glaeds Olila g 85 5 5,18 (Lal, 1987) I (Jts ol sie « .(Chandel et al., 2020
o (S35 Srr i e ol mloole 136l g Lantana aculeata L. (Verbenaceae) s )5 duwels ¢Sist
¢St 0lE 51 ad oy 4Y sbul & wl s (Chandel & Chandla, 2005) Yais 5 Juia .5 55 odd 5Ll s s (sl
s i s Sl Oljas g 88 BB S sb 4 5Ll 53 sejeww slaeds (o9, Triticum aestivum L. (Poaceae) ‘(’*‘f
5B S o (5 e 0 1 RalST ) glate 4 5Ll 55 i o J ST (61 cnlin Lo ySToly 3L ol ol sl 288
Chandel et al., 2006; Rondon et al., ) ol Sl s 257s i 4 S 3T ol Slaonar 556 51 S ol
(2007
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Table 1. Damage level (clean, slight, moderate, and severe) (Mean * SE) of the potato tuber moth,
Phthorimaea operculella larvae on potato tubers when their bags (P) covered by dried garlic leaves
(G) in three ratios compared with the control in the storage

Damage level Treatments (P:G)

10:0 10:0.5 10:1 10:1.5
Clean 6.12+052¢ 10.01+1.13b 1453+ 1.73a 16.24+1.89 a
Slight 6.73+0.81la 7.10+0.80a 3.92+041b 2.31+0.27¢c
Moderate 534+093a 241+034b 1.64+£0.20c 1.53+0.18¢c
Severe 2.04+£0.32a 051+£0.12b 0.00+0.00 ¢ 0.00+0.00 ¢

Means within a row followed by the different letter are significantly different (Tukey’s HSD test; P < 0.05).
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Figure 1. The damage index (Mean + SE) caused by the potato tuber moth, Phthorimaea operculella
larvae on potato tubers (P) in bags covered by dried garlic leaves (G) in three weight ratios
compared with the control in the storage
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Table 2. The tunnels and larvae numbers (Mean + SE) of the potato tuber moth, Phthorimaea
operculella on potato tubers (P) in bags covered by dried garlic leaves (G) in three weight ratios
compared with the control in the storage

Treatments (P:G) Number of tunnels per tuber Number of larvae per tuber
10:0 1.60+0.18 a 147+0.15a
10:0.5 0.77+0.11b 0.69+0.09b
10:1 0.46 £0.07c 0.38+0.05c
10:1.5 0.34+0.05c 0.27 £0.04 d

Means within a column followed by the different letter are significantly different (P < 0.05).

3T 35 5m s sla8 STt 05 55 (655 M8 ol 5 o) Glime sl £ 8S0e) JS7 i3y e - S
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Table 3. Total polyphenols (Mean + SE) (mg chlorogenic acid) in whole weight of tested died garlic
(0.5, 1, and 1.5 kg)

Weight of dried garlic (kg) Total polyphenols in whole weight of died garlic (mg)
0.5 344.84 £ 2756 C
1 710.88 £51.81hb
15 1062.61 + 45.66 a

Means within a column followed by the different letter are significantly different (P < 0.05).

B ks e (5087 s Gale3T 35 g0 Sl w53 o 805 S 53 g JST S8y e sl G )
O 1 osde (¥ Jgdor) s otalive o STt 5 0 SV 53 0T St o 2y 5 e &K &8 0 S AS /0 55 S
S s (S5l e e 3 IS JB L palie o (RPZ 0.9D) VU s o 15 b sl gime (siie o 050 55 aalllan ] )
F=101.34; df =1, 10; P <) uT cuns & cnjom o g5,V a0V sliw b oSt o bS5l 555
GOV slaw $Sast o glaeS 03y Sl b colie S 5 L Sldie il 31 L aS Sy ol 4 (Y S <0. 001
RE=D VU (o o b s imn e (o 0§ (e (Y JSK8) 3L 28187 (5l gm0 b 0 0t o 3 (65)Y
oarls gloosls b eSist w laeS 1 S35 S dw G5l e a3 akd6, S ol ST b palie o (0.88
Sde Sl BILaS g ol e JSad = 76.097 df = 1, 10 P <0.001) ds anlons s jms o Oyl
4 Gty b5 a i laedd b eayly Sl et lh oSUs e gd8 055 SRIBN L e JST S5
(¢ SKa) il ialS (gl sne 55k



VP Ol oY ojles V0 o ¢ AL BT Sl

0.8
e Observed
z — Linear
2 0.7-
B
g
2 0.6- y=-0.045x + 0.941
= R2=0.91
=]
£
Gl
S 05"
T
=
g
Zz, 04+~
(<]
(]
0.3 . | . :
200 400 600 800 1000 1200

Content of polyphenols (mg)
SEE 5 5SS VD 51 0/0) (355 i w3 0k, S o311 IS By palie o ot 0 g 85 Y S
see s 0s a5 Phthorimaea operculella s e o 5,Y oV sliws glaosls b o ¢St

Figure 2. Linear regression between the total polyphenol contents measured in three weight ratios
(0.5, 1, and 1.5 kg) of dried garlic leaves with the tunnels humber of the potato tuber moth,
Phthorimaea operculella per potato tuber
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Figure 3. Linear regression between the total polyphenol contents measured in three weight ratios
(0.5, 1, and 1.5 kg) of dried garlic leaves with the damage index caused by the potato tuber moth,
Phthorimaea operculella per potato tuber
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Abstract

The potato tuber moth, Phthorimaea operculella (Zeller), is a major pest of stored potato tubers. In
this study, the effect of dried garlic leaves (G), Allium sativum L., on bags of potato tubers (P), Solanum
tuberosum (L..), at three weight ratios of 10:0.5, 10:1, and 10:1.5 (P:G), along with a control (10:0) was
evaluated on damage by potato tuber moth larvae in a storage. In these experiments, 20 pairs of P.
operculella adults were released in the center of the storage. After 30 days of release, the damage index
(including clean tubers and tubers with light, moderate, and severe damage), the number of larval
tunnels, and the number of live larvae were determined in selected potato tubers per treatment. The
results showed a significant increase in the number of clean tubers in the 10:1 and 10:1.5 treatments
compared to the control. The total damage index (DI) was lower in the 10:1 and 10:1.5 treatments
compared to the control. In addition, a significant reduction in the number of larval tunnels and live
larvae per tuber was observed in the 10:1 and 10:1.5 treatments compared to the control. Moreover, a
significant negative linear regression relationship was found between the total polyphenol content
measured at three weight ratios of dried garlic leaves (0.5, 1, and 1.5 kg) and the number of tunnels and
total damage index. Therefore, the use of dried garlic leaves on potato tuber bags in 10:1 and 10:1.5
(P:G) ratios can be effective in controlling P. operculella during storage.
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