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Distribution, specific detection and the pathogenesis variation of Calonectria pseudonaviculata isolates,
causal agent of boxwood blight disease, in Hyrcanian forest of Iran
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Abstract

During recent years outbreak of box blight trees causing sudden leaf abscission have declined about 40000 hectares boxwood trees in
Northern forests of Iran. Calonectria pseudonaviculata is the causal agent of the disease. Distribution of boxwood blight disease was
monitored in the northern forests from June to September of 2014. Sampling locations was included: Mazandaran, Gilan and Golestan
provinces. The isolates were identified based on morphological characteristics at first, then molecular identification confirmed morphological
identification using previously designed species-specific primer ITS113F and ITS4. The pathogenesis variation of Hyracanian isolates was
tested in green houses using representative 35 isolates. Boxwood blight fungal agent was isolated from all surveyed areas. Based on
morphological criteria including length shape and the number of septates of conidia, also length and vesicle characterization of stips, in
addition to the mycellial growth cardinal temperatures, all Iranian isolates identified as Calonectria pseudonaviculta. ITS113F and ITS4
primers amplified the expected 250 bp region in all Calonectria pseudonaviculata isolates specifically. Comparing the pathogenicity of 35
isolates on Buxus sempervirens subsp. Hyrcana saplings revealed pathogenicity degree variation among Hyricanian Cylindocladium
pseudonoviculatum divided in groups were scattered in three provinces.
Key words: Boxwood, Cylindocladium pseudonoviculatum, Distribution, Specific detection, Pathogenesis variation.
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Table 1. The representative Calonectria pseudonaviculata isolates used for pathogenicity test

L3 gelaw 5 sl ol o3l g Jos 9l g b wldr S
Height Province Location collection date Isolate code

756 Mazandaran Afrachal Sep- 2014 Cy-01
756 Mazandaran Afrachal Sep- 2014 Cy-02
231 Mazandaran Savadkooh-chaeebagh Sep- 2014 Cy-04
63 Mazandaran Neka Sep- 2014 Cy-05
63 Mazandaran Neka Sep- 2014 Cy-06
74 Mazandaran Neka Sep- 2014 Cy-08
414 Mazandaran Savadkooh-sorkhkola Sep- 2014 Cy-12
456 Mazandaran Savadkooh-sorkhkola Sep- 2014 Cy-13
430 Mazandaran Savadkooh-vachat Sep- 2014 Cy-17
193 Gilan Astara Agu-2014 Cy-18
742 Mazandaran Afrachal Agu-2014 Cy-22
231 Mazandaran Savadkooh-chaeebagh Agu-2014 Cy-23
268 Mazandaran Ghaemshahr Agu-2014 Cy-24
213 Golestan Bandargaz Jul-2014 Cy-26
213 Golestan Bandargaz Jul-2014 Cy-30
120 Gilan Astara Agu-2014 Cy-34
70 Gilan Astara Agu-2014 Cy-36
150 Gilan Kalat Agu-2014 Cy-39
50 Gilan Kalat Agu-2014 Cy-42

11 Mazandaran Sisangan Jun-2014 Cy-44
64 Mazandaran Chalandar Jun-2014 Cy-48
64 Mazandaran Chalandar Jun-2014 Cy-49
21 Mazandaran Kohnesara Jun-2014 Cy-50
11 Mazandaran Sisangan Jun-2014 Cy-51

4 Mazandaran Kohnesara Jun-2014 Cy-52
376 Mazandaran Liresar Jun-2014 Cy-53
245 Mazandaran Liresar Jul-2014 Cy-56
300 Mazandaran Liresar Jul-2014 Cy-58
36 Mazandaran Tooskatok Jul-2014 Cy-60
283 Mazandaran Sari-Berengestanak Sep-204 Cy-62
151 Mazandaran Mashelak Jul-2014 Cy-64
53 Gilan Roodsar Jun-2014 Cy-71
171 Gilan Siyahkal Jun-2014 Cy-72

4 Gilan Gisoom Jun-2014 Cy-73
142 Gilan Roodsar Jun-2014 Cy-74
-1 Gilan Bijarkenar Jun-2014 Cy-75
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Table 3- Analysis of variation (ANOVA) of disease severity means of 35 different isolates of

Calonectria pseudonaviculata on Boxwood saplings based on leaf spot index

F test Sl o 5 Kils Olay o § gacme @315t e s Sl e gl
Mean Squares Sum of Squares df Source of Variations
31.14%* 0.045 1.604 35 Treatment
0.01 0.106 72 Error
1.071 107 Total

**— significant=P< 0.01
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Table 4- Groups of disease severity means of 35 Calonectria pseudonaviculata isolates on Boxwood saplings based on leaf spot index

P<+/v) daM): Ols pas®¥

R Solont ok Kl gl uS Solom Sk Kl
Isolate code DSI Mean Isolate code DSI Mean
Cy-08 39.2a 24- Cy 22.1 hi
Cy-04 38.4 ab 48- Cy 21.3hi
Cy-34 37.2 abc 56- Cy 18 ij
74-Cy 36.4 abed 23-Cy 14.6 jk
44- Cy 32.9 bede 17- Cy 142 jk
53-Cy 32.7 bede 60- Cy 13.6 jkl
58- Cy 32.1 cdef 64- Cy 13.4jklm
73-Cy 30.4 defg 30- Cy 11.3 klm
5-Cy 27.3 efgh 50- Cy 7.4 Imn
2-Cy 27.2 efgh 49- Cy 7.2 mn
75- Cy 26.7 efgh 1-Cy 4.3 no
72- Cy 26.3 fgh 26- Cy 4.2 no
42- Cy 26.2 fgh 52-Cy 4 no
18- Cy 25.9 fgh 62- Cy 3 no
39- Cy 252 gh 22-Cy 03 o
51-Cy 24.7 gh 13- Cy 020
36- Cy 24.2 ghi 12- Cy 02 o0
Cy-08 39.2a Control 0.00
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Fig.1. a,b: Colony pattern of Calonectria pseudonaviculata after seven-days in 25°C on MEA. c: conidiophores and conidial cell, d: stip, e: conidia.

Sl Y Saaly a3l e 5 4 ITSAITS31IF e S5LT 5l eslizul L Calonectria pseudonaviculata  glaa)i> sebas gl =Y e
V0 Sy . pseudonaviculata —ilzsee slaasli= \¥ U Y laSal, . pseudonaviculata (eds o4 JI5) Cuie Jala ¥ Saly Gl Vo J S350
Gl i YO el o3lul) Gua -ok-3 6L i J S\ P Sl Calonectria ilicicola
Fig. 2. Specific identification of Calonectria pseudonaviculata isolates using ITS4/ITS311F primers.Respectivelt from left lanes 1: Ladder 100
bp., 2: Positive control, 3-14: PCR products of different Calonectria psudonaviculata isolates using ITS4/ ITS311F primeres ,15 Calonectria ilicicola

isolate, 16: Negative controls without DNA. (PCR products were 250bp).
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Fig. 3. a: Inoculation of buxus saplings at greenhouse b: Symptom after 28 days c: Negative control
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Fig. 4. Histogram of 35 isolates of Calonectria pseudonaviculata DSI mean based on leaf spot index
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Fig. 5. Histogram of 35 isolates of Calonectria pseudonaviculata DSI mean based on leaf abscission percent
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Table 5- Analysis of variation (ANOVA) of disease severity means of 35 different isolates of

Calonectria pseudonaviculata on Boxwood saplings based on leaf abscission percent

F test Sl o 5 Kils Olas o o @351 4 Ol ehs als
Mean Squares Sum of Squares df Source of Variations
4.773%% 0.33 1.156 35 Oles
0.007 0.502 72 e
1.658 107 Js

**_ significant=P< 0.01

P<r/v) CEMﬁ Ols st
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Table 6- Groups of disease severity means of 35 Calonectria pseudonaviculata isolates on Boxwood saplings based on leaf abscission percent

gl S Solew O ke T REINY Solom DA Kl
Isolate code DSI Mean Isolate code DSI Mean
Cy-8 439a Cy-24 20.2fghijk
Cy-6 37 ab Cy-56 17.9 ghijkl
Cy-v¥ 36 ab Cy-48 15.6 hijklm
Cy-34 33.8 bc Cy-36 14.6 ijklmn
Cy-44 33.1 bed Cy-30 12.8 jkimno
Cy-53 30.2 bede Cy-60 12.5kImnop
Cy-2 26.7 cdef Cy-1 10.71mnop
Cy-72 25.9 cdefg Cy-17 8.6 mnopq
Cy-42 25.2 defg Cy-64 7.4 mnopqr
Cy-75 24.8 defg Cy-50 7.3 nopqr
Cy-58 24.7 efg Cy-49 6.3 nopqr
Cy-73 23.1 efgh Cy-52 5.6 opqr
Cy-5 23.1 efgh Cy-26 4.3 pqr
Cy-39 21.8 fgh Cy-13 4.1pqr
Cy-18 20.8 fghij Cy-62 0.06 gr
Cy-51 20.6 fghijk Cy-12 0.02r
Cy-23 20.5 fghijk Cy-22 0.02r
Cy-4 0.204 fghijk Control 00r
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Table 7- Analysis of variation of correlation between pathogenicity degrees of Calonectria pseudonaviculata iolates and

altitude of sampling locations

Sum of Squares Df Mean Square F
Regression 0.017 1 0.017 0.826 ns
Residual 1.473 73 0.020
Total 1.489 74

non significant=ns
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