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Intraction between rootstock and variety in response to causal agent of apple powdery midew
Podosphaera leucotricha
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Plant Protection Research Department, Esfahan Agricultural and Natural Resources Research and Education Center, AREEO, Esfahan, Iran

Abstract

Apple powdery mildew is one of the most important apple diseases (Malus domestica Borkh) in the world. The aim of this study was
to evaluate interaction effects between some common cultivars and rootstocks to apple powdery mildew. The experiment was conducted in a
factorial randomized block design with four replications under natural conditions using MM.111, MM.106, M9 seedling rootstock and four
cultivars include Red Delicious, Golden Delcious, Golab e Kohanz and Golab e Esfahan, in four years. The evaluation was performed based
on incidence and severity disease percentage on the leaves during two years. It was concluded that M.9 rootstock have a negative effect on
Esfahan's Golab and made the cultivar more susceptible to the disease. However, this rootstock had a positive effect on Red Delicious,
Golden Delicious and Golab e Kohanz. M.9 x Golab e Esfahan and Seedling x Golab e Esfahan combinations with 52.% and 48.10%
disease incidence and 56.77 and 53.33 disease severity percentage respectively, showed the most suceptibility, while, M.9 x Red Delicious
and MM.106 x Red Delicious with 12.50 %and 16.76% disease incidence and 16.47% and 19.61% disease severity respectively, showed the
highest resistance. So Golab e Kohanz and Red Delicious on M.9 rootstock, Red Delicious on M.9 and M.106 rootstock are recommended.
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Table 3. Climatic conditions throughout experimental years of 2012-17.

Annual precipitation  Mean high temperature  Mean low temperature

Agricultural year

Mean relative humidity

(mm) (°C) (°C) (%)
2012-2013 234.22 21.30 8.80 35.89
2013-2014 223.23 20.34 8.12 37.44
2014-2015 276.27 21.36 8.78 35.25
2015-2016 224.74 21.17 8.56 36.04
2016-2017 283.82 21.24 8.37 39.68

Table 2. Phyical and chemical characteristics of the soil at the place of experiment

Depth Clay  Silt Sand EC Total K Zn Cu Mn Fe Mg Ca HCos
(cm) (%) (ds'm-1) PH Nitrogen (%) (mg.Kg™) (meq.L™)

0-30 29 34 39 1.4 7.8 24 21.7 370 2.2 2.8 15.7 13.9 6 5 4.4
30-60 31 36 37 14 7.8 22 14.9 185 13 1.7 85 6.9 55 5 35
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Table 3. Some characteristics of different apple rootstock combinations (Robinson et al. 2002)

Rootstock Size' Fruiting Anchorage Hardiness Soil adaptability Crownrot  Fire blight
. Adapted to most soils; Tolerant on
MM.111 80-85% M;iz:e:}ﬂy ?L%ﬁc?ﬁzimg’ an\é\rl:zlrle d Moderate drought tolerant, but does well drained Tolerant
P Y- not tolerate wet feet. soils.
. Very susc. Best in loam and sandy
Early bearing, Good on most . . Very Moderately
MM.106 70-75% . B early, hardy late loam soils. Avoid poorly . <
productive soils winter drained soils. susceptible  susceptible
M.9 40-45% Very early bea_rlng, Needs Slightly hardier Well drained soils ReS|stant_ on Ver){
very productive support than M.7a. most soils susceptible
Seedling 100% Slow bea_rlng, yield Well Hardy Widely adapted Variable Tolerant
variable anchored

1 Size control as a percentage of the size of a cultivar on a seedling rootstock. Remember that the vigor of the scion cultivar also influences the

ultimate size of the tree on any rootstock
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Table 4. Combined analysis of variance of 16 scion x rootstock combination of apple on powdery mildew incidence and severity during 2 years.

Mean squares (%)

Source of variance df - - - —
Disease severity Disease incidence
Year 1 653.863" 60.775"
Replicate 6 9.579"™ 42.437™
Rootstock 3 3159.695™ 2247.364™
Scion 3 1525.969" 1797.4717
Rootstock x scion 9 460.347" 252.227"
Year x Rootstock 3 4.709™ 61.629™
Year x Scion 3 45,529 " 44,301
Year x Rootstock x Scion 9 3.951™ 34.564"™
CV. (%) - 9.11 20.68

ns and **: Not Significant and significant at 1% level probability
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Table 5. Mean comparisons for effects of 16 scion x rootstock combinations of apple on powdery mildew incidence and severity during 2 years.

Mean squares

Treatments Disease severity (%) Disease incidence (%)
Seedling x Golab e Esfahan 53.31ab 48.10a
Seedling x Golab e Kohanz 34.38d 31.47c
Seedling x Golden Delicious 30.58def 23.90d
Seedling x Red Delicious 25.869 17.54e
MM.111 x Golab e Esfahan 49.65b 42.39%b
MM.111 x Golab e Kohanz 34.20d 30.37c
MM.111 x Golden Delicious 30.18def 20.07de
MM.111 x Red Delicious 23.67gh 16.92ef
MM.106 x Golab e Esfahan 39.56¢ 40.94b
MM.106 x Golab e Kohanz 33.78de 28.72¢
MM.106 x Golden Delicious 30.04def 19.03e
MM.106 x Red Delicious 19.61h 16.76ef
M.9 x Golab e Esfahan 56.57a 52.73a
M.9 x Golab e Kohanz 31.21def 28.70c
M.9 x Golden Delicious 28.39f 17.63e
M.9 x Red Delicious 16.47i 12.50f

LSD value (1%) 13.07 4.746

A —i: Means within columns followed by the same letter are not significantly at 1% level probability.
sl e Jl S8 4 b ks acslie Jsiter



Yoy

A4 wdl ¥ oylad M M 1 aLE slas lew 5 ST

G2t Sdohor 0 Sy s (ST s dos 5 585 Ao (5 o s X 4l S5V S0 bl e N dgar
AYAT 5 1F0 sladla s

Table 6. Analysis of variance of 16 scion x rootstock combinations of apple on powdery mildew incidence and severity during 2016 and 2017

Mean squares (%)

. 2016 2017
Source of variance df -
. . Disease . . . L
Disease severlty - Disease severlty Disease incidence
incidence

Replicate 3 1.443™ 0.739™ 16.842"™ 5.668™
Rootstock 3 439.090™ 210.86™ 1734.421™ 1347.303™
Scion 3 159.268" 105.75™ 908.638™ 639.454™
Rootstock x scion 9 64.986™ 25.52" 236.195™ 150.120™
Error 45 3.582 6.23 7.65 9.53
C.V. (%) - 7.33 7.72 9.10 8.89

ns and **: Not Significant and significant at 1% level probability
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Table 7. Mean comparison effect of 16 scion x rootstock combinations of apple on powdery mildew incidence and severity during of 2016 and 2017.

Mean squares (%)

Treatments

2016

2017

Disease severity

Disease incidence

Disease severity Disease incidence

Seedling x Golab e Esfahan 45.35b 52.18ab 50.85b 54.43ab
Seedling x Golab e Kohanz 39.38¢c 48.42b 44.88¢c 50.90b
Seedling x Golden Delicious 39.35¢ 38.44c 44.78¢ 40.69¢
Seedling x Red Delicious 30.35d 33.26d 32.89d 35.51cd
MM.111 x Golab e Esfahan 28.46de 32.55de 34.14d 34.90cd
MM.111 x Golab e Kohanz 26.20ef 30.84def 31.20d 32.15def
MM.111 x Golden Delicious 26.20ef 30.31def 31.99d 32.56de
MM.111 x Red Delicious 22.67F 28.3%fgh 25.13e 31.39defg
MM.106 x Golab e Esfahan 14.95gh 24.33hij 20.13ef 26.58fgh
MM.106 x Golab e Kohanz 14.30gh 22.55ijk 19.55f 24.79gh
MM.106 x Golden Delicious 15.00gh 19.61jk 20.26ef 21.83h
MM.106 x Red Delicious 13.45h 18.49k 11.55g 20.74h
M.9 x Golab e Esfahan 49.30a 55.46a 56.15a 57.69%a
M.9 x Golab e Kohanz 17.23g 29.33defg 22.73¢f 31.83def
M.9 x Golden Delicious 16.60gh 27.69fgh 21.45¢f 32.51de
M.9 x Red Delicious 15.13gh 25.56ghi 18.39f 28.06efg
LSD value (1%) 3.599 4.747 5.260 5.868

A —i: Means within columns followed by the same letter are not significantly at 1% level probability.
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