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Table 1. Schedule of spraying and sampling in different dates.
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Table 2. First spraying stage details with treatments (pre-spring).
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Table 3. Variance analysis of treatments and blocks in first spraying stage.

P:ll;e MS df SS Source of variation Weeks after spraying
T = OSike)  staue) pgens) (o5 ) - g 5l g (sladiaa)
(:’: (lase (o] (olnse e (b
0.001 929.193*  567.17 6 3403.017 Treatment
(oles)
0.57 0.702 ™ 0.429 3 1.286 Block 8
(sSsb) (A)
Error
0.610 11 6.714 (s2ube)T sl
0.001 295.254* 173,51 6 1041.058 Treatment
(olasi)
0.822 0.304 ™ 0.179 3 0.536 Block 10
(Ssh) ()
Error
0.588 11 6.464 (PPN
0.001 113.976* 113.883 6 683.3 Treatment
(bles)
0.23 1.671"™ 1.67 3 5.009 Block 12
(ssb) (\Y)
Error
0.999 11 10.991 (PP ININEY)
0.001 18.731*  50.218 6 301.305 Treatment
(bles)
0.731 0.436 ™ 1.17 3 3.509 Block 14
(Ssb) (\Y)
Error
2.681 11 29.491 (szuble)T sl
0.001 18.731* 128.051 6 301.305 Treatment
(oLas) 16
0.731 0.436 ™ 1.17 3 3.509 Block (V#)
(Ssh)
Error
2.681 11 29.491 (PPN
0.001 383.919* 760.047 6 4560.281 Treatment
(oles)
0613  0627™ 1241 3 3.723 Block (}f)
(Ssb)
Error
1.980 11 21.777 (oetleyl sls)
0.001 324.998* 829.115 6 4974.692 Treatment
(otas)
0.857 0.253 ™ 0.646 3 1.937 Block 20
(Ssb) (¥+)
Error
2.551 11 28.063 (sobe)T sl

YAVRY- 8| ve2] ch.w BERTEIypeY pde O34 Jls g NS *
*, ns: significant and non significant differences in probability level of 0.05%
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Table 4. Comparison of treatment means by Tukey test at 0.05% probability level in first spraying stage.

(slmes 3 oo slaaiaa) Weeks after spraying No.
#le)
(v+)20 (VA) 18 (\#) 16 (\¥) 14 (\v)12 (v+)10 (A8 (s olumia!

01.984+1.046°  96.005+0.921%  97.328+1.072%  98.042+0.512%  98.179+0.655°  98.021+0.502%  99.328+1.072% T,
91.729+1.046 ®  91.750+0.921°  96.229+1.072%®  098.042+0.512%  98.176+0.655°  96.573+0.502°  98.229+1.072 * T,
87.474+1.046°  98.622+0.921°  96.229+1.072%  94.159+0.512°  95.737+0.655%  96.573+0.502%  98.229+1.072 ® Ts
72.580+1.046°¢  72.601+0.921°  96.834+1.072"™  88.277+0512°  88.419+0.655°  89.676+0.502°  93.834+1.072 ™ T,
91.271+0.958®  91.208+0.843° 95.521+0.980%°  97.875+0.460%°  97.217+0.599%  97.937+0.460°  97.521+0.982 Ts
57.686+1.046%  59.835+0.921°¢  89.636+1.072°%  64.748+0.512°  85.980+0.655°  79.331+0.502°  91.636+1.072 Ts
55.559+1.046%  57.707+0.921°  85.339+1.072°  70.630+0.512¢  83.541+0.655°  82.779+0.502°  88.339+1.072¢ T;

(S5 0503]) Mt 10 )30 gelan 53 ()5 e sl (s1ols (ol i 51 Ot 2 55 wlie b B (sl sl oKl

The means followed by the different letters in per column are different, significantly (p < 0.05, Tukey's test).
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Table 5. Data analysis of sulfur 3.5 and 4.5% wp. in second and third spraying stages by independent T-test.

95% Confidence
Interval for Mean P-value df F+SE Spraying
((7:30) Slsab! selali) ehe) ) et Sl Treatment Stige
Lower Upper 2 (ols] Lot (olas) <)
bound bound (s b o (tlopns
(o=b) (3L)
48.373+5.641 Sulfur 3.5%wp.
(%10 LB 9 S K) Second
~23059 15964  -0.39% 0.636 12 Sulfur 4.5%wp. (0me99)
51.920+6.954 (7¥/0 Ly s S L)
69.79+3.125 Sulfur 3.5%wp.
(¥10 L 9 S K) Third
-9.635
19219 0813 0419 6 65.0065.000  Sulfur 4.5%wp. (Cr2a0)
(710 L 9 S K)

(e el 0 an g game 53 LSS 5 Lasles glaesls L)Ly e e S el s —F g

Table 6. Variance analysis of treatments and blocks in total spraying stages.

P-value MS df SS Source of V\g%ig;%féer
) F Silis) csi.aaf) §.3es) v|ariz.i_ti0r.1 s slaiaa)
0.001 482417 644.007 22 1417014 Treatment
(ulas)
0.333 1.094™ 146 2 2.92 Block 8
(S5b) ")
Error
1.335 44 58.746 (otboT slinl)
0.001 718.095°  809.276 22 17804.08 Treatment
(blas)
0.231 1.514"™ 1.707 2 3.413 Block 10
(S5b) ()
Error
1.127 44 49,587 (tslos sl
0001 1021.953* 1173428 22 2581541 Treatment
(blas)
0.430 0.861™ 0.989 2 1.978 Block 12
(S5b) ()
Error
1.148 44 50.522 (tslos sl
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# Jgaa dalul
0.001 241.548* 473.86 34 16111.25 Treatment
(tass)
0.588 0.535™ 1.05 2 2.1 Block 14
(SsL) (%)
Error
1.962 68 133.400 (otoleT slail)
0.001 376.368* 569.458 34 19361.58 Treatment
(Llas)
0.978 0.022 ™ 0.033 2 0.066 Block 16
(Ssk) (V%)
Error
1513 68 122.887 [ERIRSIRERY)
0.001 351.818* 771.52 34 26231.7 Treatment
(oleas)
0.818 0.202 ™ 0.443 2 0.886 Block 18
(ssb) (\A)
Error
2.193 68 149.121 (emlo)T slinal)
0.001 342.091* 938.811 34 31919.58 Treatment
(olas)
0.932 0.070™ 0.193 2 0.386 Block 20
(Ssb) (¥+)
Error
2.744 68 186.614 (emlo)T slinal)

a0 ezl ch..« 25 s g phe 9 O35 Jla s NS *
*, ns: significant differences and non significant differences in probability level of 0.05
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Table 7. Comparison of treatment means by Tukey test at 0.05% probability level in total spraying
(after 8, 10 and 12 weeks).

(solbpes S us slawiaa) Weeks after spraying No.
k)
(\v)12 (v+)10 (A8 (csolmial
99.000+0.619 * 99.000+0.613 * 99.000+0.667 * T3S
99.000+0.619 * 99.000+0.613 * 99.000+0.667 * TS
97.561+0.619 99.000+0.613 * 99.000+0.667 * T,
97.718+0.619 * 96.552+0.613 ¢ 88.235+0.667 ° T,8
97.561+0.619 99.000+0.613 * 99.000+0.667 * T,S
97.561+0.619 * 96.552+0.613 * 99.000+0.667 ? T,
97.718+0.619 * 96.552+0.613 * 88.235+0.667 © Tss
97.561+0.619 ¥ 96.552+0.613 * 93.784+0.667 ° T3S
95.122+0.619 ™ 96.552+0.613 ¢ 94.118+0.667 ° T3
96.154+0.619 93.103+0.613° 88.235+0.667 ° T4
95.122+0.619 *° 96.552+0.613 ¢ 94.118+0.667 ° T,S
87.805+0.619 ° 89.655+0.613 ° 88.235+0.667 ° T,
98.718+0.619 * 96.552+0.613 * 99.000+0.667 * Tss
99.000+0.619 ? 99.000+0.613 * 99.000+0.667 ? TsS
97.561+0.619 * 99.000+0.613 * 99.000+0.667 ? Ts
92.308+0.619 © 79.310+0.613 ' 70.588+0.667 © Tes
85.366+0.619 * 82.752+0.613 ¢ 70.588+0.667 © TeS
85.366+0.619 * 72.310+0.613 " 64.706+0.667 ' Te
92.308+0.619 © 86.207+0.613 ° 76.471+0.667 ° TS
82.927+0.619 © 82.759+0.613 ° 70.588+0.667 © T.S
82.927+0.619 ° 82.759+0.613 ° 70.588+0.667 © T,
37.500+0.619 ' 33.333+0.613 " 50.000+0.667 ¢ S
20.000+0.619 ¢ 50.000+0.613 ¢ 66.667+0.667 S

(S5 03051) ditd 105 0 pehans 3 (5,13 e sl (Tls 55T a5 51 bgim 2 55 alie b Sy (1l sla Sl
The means followed by the different letters in per column are different, significantly (p < 0.05, Tukey's test).
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Table 8. Comparison of treatment means by Tukey test at 0.05% probability level in total spraying
stages (after 14, 16, 18 and 20 weeks).

(b 51w slaaiaa) Weeks afterspraying No.
(¥-)20 (14)18 (1#)16 (1Y) 14 (sobaial pe)

95.745+0.956™ 96.211+0.855% 98.676+0.710° 98.901+0.809 * T,5S
95.745+0.956™ 95.745+0.855%° 97.802+0.710%° 99.000+0.809 * T1Ss
95.745+0.956% 95.745+0.855%° 98.901+0.710° 99.000+0.809 * T,SS
95.745+0.956% 95.745+0.855% 98.901+0.710° 98.901+0.809 * Tyco
95.745+0.956% 95.745+0.855% 98.901+0.710° 98.901+0.809 * T,ss
97.872+0.956° 97.872+0.855° 98.901+0.710° 98.901+0.809 * T,Ss
97.872+0.956° 97.872+0.855° 98.901+0.710° 99.000+0.809 * T,SS
91.489+0.956™ 91.489+0.855™ 95.604+0.710%° 97.802+0.809 * T,c0
91.489+0.956™ 91.489+0.855" 96.703+0.710% 97.802+0.809 *° Tsss
95.745+0.956% 95.745+0.855% 98.901+0.710° 98.901+0.809 * T3Ss
97.872+0.956° 97.827+0.855° 98.901+0.710° 98.901+0.809 T,3SS
87.234+0.956°" 89.362+0.855% 94.505+0.710" 97.802+0.809 * Tsc0
91.489+0.956™ 91.489+0.855™ 95.604+0.710%° 96.703+0.809 ** T,s8
89.362+0.956 89.362+0.855% 94.505+0.710° 95.604+0.809 T4Ss
87.234+0.956°* 89.362+0.855% 96.703+0.710%° 98.901+0.809 T,SS
72.304+0.956" 72.340+0.855" 87.912+0.710" 93.407+0.809 " T,c0
95.745+0.956% 95.745+0.855%° 98.901+0.710° 98.901+0.809 * Tsss
97.872+0.956° 97.872+0.855° 98.901+0.710° 98.901+0.809 * TsSs
97.872+0.956° 97.872+0.855° 98.901+0.710° 98.901+0.809 TsSS
91.489+0.956™ 91.489+0.855™ 97.802+0.710%° 97.802+0.809 * Tsco
74.468+0.956" 78.723+0.855" 89.011+0.710° 91.209+0.809 ' Tgss
82.979+0.956° 82.979+0.855% 91.209+0.710% 91.209+0.809 ' TeSs
85.106+0.956% 85.106+0.855% 92.308+0.710°*° 92.308+0.809 “*' TeSS
57.447+0.956' 59.574+0.855" 83.516+0.710™ 91.209+0.809 “' TeCO
74.468+0.956" 74.468+0.855%™ 86.813+0.710%" 92.308+0.809 ' Ts8
74.468+0.956" 74.468+0.855%™ 89.011+0.710° 89.011+0.809 ¢' T,Ss
76.596+0.956' 78.723+0.855" 87.912+0.710" 89.011+0.809 *' T,SS
55.319+0.956' 57.447+0.855" 80.220+0.710' 87.912+0.809 ' Tco
45.455+0.956 45,455+0.855' 54.545+0.710' 77.778+0.809 ¢ Ss
55.556:+0.956' 55.556+0.855" 54.545+0.710' 50.000+0.809 " Ss
66.667+0.956" 66.667+0.855' 66.667+0.710" 77.778+0.809 ¢ SS
40.45510.QSGj 48.54510.855:< 66.66710.7101 77.778+0.809 g Sco
41.455+0.956 55.545+0.855 68.667+0.710 77.778+0.809 Sco
66.667+0.956" 75.000+0.855%" 62.500+0.710¢ 75.000+0.809 ¢ S
70.000+0.956%" 70.000+0.855" 70.000+0.710! 50.000+0.809 " S

(S5 0g050) At A3 0 e 53 513 re gl (lls soll 5 Ot 55 alte b S lls el
The means followed by the different letters in per column are different, significantly (p < 0.05, Tukey's test).

Table 9. Variance analysis of reduction percentage of leaf infestation between three and four weeks
intervals at 0.05% probability level by Tukey test.

P-value MS df SS Source of Between week intervals
o) F oSile)  stas) g yes) Va”?t')on a5 o)
(olssine (ol (sl (obase (S;,_, (olssstise
0.814 0.206™ Treatment
60.179 2 120.359 oles Among three samplings
Error (weeks 8, 10 and 12)
291.867 66 19263.248 sl g 4w Oy)
Total VY 5V A sladia
68  19383.206 ‘f (03 & slasia)
. 4. " Ti
008 0067 gr04a2 3 2638325 et .
olas Among four samplings
Error (weeks 14, 16, 18 and 20)
216278 136 29413.777 o) st oles o)
Total Yo 9 A NP AYF sladiaa
139 3252103 « s slacia)

./.'/'o JL):" ch—v BL 6)‘)&.’.4 f-\.@ :ns
ns: non significant differences in probability level of 0.05%
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Abstract

Grape erineum mite (GEM) Colomerus vitis (Pagenstecher), is one of the major pests of grapevine
which directly and indirectly influences the quality and quantity of grape annually. Hence to reduce
and control the leaf infestation, a research was conducted in a completely randomized block design
in an experimental vineyard in Urmia city, West-Azerbaijan province, Iran during 2016 to 2017
with 10 treatments including abamectin, volk oil, detergent, abamectin+ volk oil+ detergent,
abamectin+ volk oil, abamectin+ detergent, volk oil+ detergent, sulfur 3.5 and 4.5% wp., water
(testifier) with 70 replicates. Abamectin (0/5 1/1000 | of water, 1.8% EC), volk oil (2.5 1/100 | of
water, 80% L), detergent (0.5 1/1000 | of water) and sulfur (3.5 and 4.5%) applied with the
mentioned concentrations. Spraying operation organized in three and sampling in seven times with
biweekly intervals. Percentage of efficiency, calculated with Henderson-Tilton formula then
corrected with GLM. According to results, all treatments including abamectin in first spraying stage
(late winter) showed > 90% efficacy whereas; other treatments without abamectin like volk oil and
detergent in first spraying stage showed 57-91 and 55-88% mortality, respectively. Sulfur 3.5 and
4.5% wp. in both second and third spraying stages by 48-69 and 51-65%, respectively controlled the
GEM less than abamectin. To control this pest around economic threshold and also less adverse
impacts to the nature, applying volk oil (2.5 1/100 | of water) with detergent (0.5 1/1000 | of water)
in late winter is advisable.

Keywords: Abamectin, Control, Detergent, Sulfur, Volk oil.



