Journal of Iranian Plant Protection Research

https://jpp.um.ac.ir R

Research Article
Vol. 37, No. 2, Summer 2023, p. 119-136
EY

Evaluation of Plant Parasitic Nematodes in Organic and Conventional
Gardening Systems

Z. Akbari!, F. Aghamir'"'?", F. Ahmadzadeh®, H. Mahmoudi*

Received: 12-11-2022 How to cite this article:

Revised: 17-01-2023 Akbari, Z., Aghamir, F., Ahmadzadeh, F., & Mahmoudi, H. (2023).

Accepted: 14-03-2023 Evaluation of plant parasitic nematodes in organic and conventional

Available Online: 15-03-2023  gardening systems. Journal of Iranian Plant Protection Research, 37(2),
119-136. (In Persian with English abstract).
http://doi.org/10.22067/jpp.2023.79563.1114

Introduction

One of the most effective ways to preserve biodiversity is to convert conventional systems into organic ones.
The organic farming system reduces the negative effects of intensive management. The biomass of the soil
ecosystem has different responses in management methods including tillage, fertilizer and defense inputs, and
organic modifiers. Understanding the role and responses of biomass in different cropping systems is essential to
support sustainable horticultural practices in managing plant-parasitic nematode.
Materials and Methods

Sampling has been done from two organic farming systems, conventional and pasture, in order to identify the
morphology of soil plant parasitic nematodes, soil physicochemical characteristics, and microbial respiration.
Plant parasitic nematodes were extracted, killed, fixed, and transferred to glycerin and permanent slides were
prepared. The effect of the type of cultivation system on the abundance and diversity of plant parasitic
nematodes in common and organic apple and peach orchards compared to pasture were investigated by
multivariate analysis of variance (MANOVA) in Xlastat 2020 software.

Results and Discussion

20 Genera belonging to 11 families of plant-parasitic nematodes were identified, which had different
frequencies based on the type of cropping systems and crops. The comparison of the type of organic cultivation
system with the common showed that it had a significant effect on the frequency and diversity of plant parasitic
nematodes; the highest frequency of the nematode genus in organic peach cultivation system is Gracilacus and
the lowest frequency is Scutylenchus genus in common apple cultivation. The abundance of nematode family in
organic system is more than common and the abundance of nematode family in peach organic system is more
than apple organic system. It should be mentioned that the common apple system is close to pasture in terms of
abundance. The abundance of nematode family in the common system of peach is more than the common system
of apple. The type of cultivation system had a significant effect on the frequency and diversity of Pratylenchus,
Helicotylenchus, Tylenchus, and Rotylenchus genera, while it did not have a significant effect on the Gracilacus
genus. Type of host plant had a significant effect on the frequency and diversity of plant parasitic nematodes
definitely in all soil condition variables. The type of host plant was significant on the frequency of all plant
nematodes except Tylenchus and a significant effect on the diversity of all except Tylenchus and Rotylenchus.
Among all soil factors, microbial respiration, EC, OC, K, P, and texture (percentage of soil particles including
sand, silt, and clay) showed a significant effect on all lineages of nematodes.
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Conclusions

Significant differences in community structure in plant parasitic nematode communities in three systems
were recorded. The results of the present study have shown that the frequency and diversity nematodes are
different from the results of other researchers in apple and peach orchards, that plant types and cultivars, basic
genotype, or soil management practices affect the composition of plant parasitic nematode community groups. In
this study, the abundance and diversity of nematode in the organic system was more than in pasture, and
conventional agriculture with more than 10 years of history, including tillage and chemical inputs, and organic
matter loss, erosion, and low in the soil agroecosystem. The reduction of the plant parasitic nematode in the
conventional system compared to the organic system is caused by the reduction of organic matter, tillage, or
chemical inputs. The results showed that the type of product and management practices affect nematode
communities. The composition of soil nematode communities is significantly different in organic, conventional,
and pasture farming systems. The organic peach and apple system is facing an increase in nematodes more than
conventional. It seems that plant parasitic nematodes are sensitive to soil management practices. Soil nematodes
are useful indicators to evaluate the intensity of management and sustainable management of horticultural
ecosystems on soil ecosystem performance; because they have several feeding habits in soil, and micronutrient
networks and play an important role in the food cycle, pest suppression, and regulation of microbial
communities. There were high pest pressure of nematodes in the organic peach farming system in comparison to
the apple farming system. In this research, apple is better than the peach for organic production in Damavand
orchards. In addition, growers consider peaches better than apples due to market and price considerations. With
the increase in the demand and price of organic products, the organic system is facing high pest pressure due to
fewer management options compared to the conventional system, which requires the development of integrated
plant nematode management strategies.
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Figure 3- Frequency of 11 families of plant parasitic nematodes in research stations
(Organic system of apple, Organic system of peach, Conventional system of apple, Conventional system of peach, Pasture)
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Figure 4- Genus diversity of plant nematodes based on Shannon Weir index in research stations
(Organic system of apple, Organic system of peach, Conventional system of apple, Conventional system of peach, Pasture)
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Table 3- The effect of the type of cultivation system on the abundance and diversity of plant nematodes

Wilos slolw 903! 33 Sl g
Plant nematode Cultivation system Test Estimate Prob.
)y 9 S Pillai's 0.312 4.00 <0.0001
‘ Syo 9 S5 Pillai's 0.247 4.09 0.001
Sl Pillai's
Frequency Bl Roy's 0.002 4.09 0.766
Hotelling-Lawley's
@)y 9 KI5 Pillai's 0.295 4.00 <0.0001
Syo 9 S5 Pillai's 0.177 4.09 0.007
&5 Pillai's
Diversity Sy Roy's 0.001 4.09 0.869

Hotelling-Lawley's

@ b uin ol g5 g Cawl 039 Yl iz Tylenchus gLzl
Joio) cawl atily Hl sxe 51 Rotylenchus 4 Tylenchus jl .
(F
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p-value < ) cowl arih jb —xe 3 LS ISl slasle go
.(0.05

S5l s ailed i £95 9 (Slglyd 2 cadS dilolw £

€95 5 Sl 2 (B0 5 @l «SHE) cutS bl 951 AL

Helicotylenchus [Pratylenchus L3 JSI slassles i
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Table 4- The effect of the type of cultivation system on the abundance and diversity of plant nematode genera

Wiled o 03! %33 = S Thaw
Nematode Genus Test Estimate Prob.
Gracilacus Pillai's 0.033 3.13 0.330
Pratylenchus Pillai's 0.108 3.13 0.022
ol Helicotylenchus Pillai's 0.210 3.13 0.000
Frequency Tylenchus Pillai's 0.125 3.13 0.011
Rotylenchus Pillai's 0.198 3.13 0.001
Gracilacus Pillai's 0.032 3.13 0.332
Pratylenchus Pillai's 0.113 3.13 0.018

&5 Helicotylenchus Pillai's 0.373 3.13 <0.0001

Diversity Tylenchus Pillai's 0.158 3.13 0.003
Rotylenchus Pillai's 0.201 3.13 0.001

GBS IS Sl £98 5 gl 0 CuiS g5 51-0 Jguo
| Table 5- Effect of type of crop on abundance and diversity of plant nematodes

Sled CuiS gy o9ejl 93 Gl g
Nematode Crop Type Test Estimate Prob.
o s Pilla's 0372 4.19 0.000
Slolys Peach
Frequency e Pillais 0431  4.19 <0.0001
Apple
s Pillai's 0342 419 0.001
£ Peach
Diversity o Pillai's 0351  4.19 0.001
Apple

P UK ailed (i £95 9 (SglyS 2 P g o CulS g9 1T Jgaa
Table 6- The effect of the type of apple and peach on the abundance and diversity of nematodes

ke o 095! o)) E Sl g
Nematode Genus Test Estimate Prob.
Gracilacus Pillai's 0.158 4.00 0.002
Pratylenchus Pillai's 0.117 4.00 0.008
Helicotylenchus Pillai's 0.143 4.00 0.003
oy Tylenchus Pillai's 0.062 4.00 0.054
Frequency Pillai's
Rotylenchus Roy's 0.000 4.00 0.000
Hotelling-Lawley's
Gracilacus Pillai's test 0.166 4.00 0.001
Pratylenchus Pillai's test 0.125 4.00 0.006
Helicotylenchus Pillai's test 0.122 4.00 0.006
E95 Tylenchus Pillai's test 0.049 4.00 0.091
Diversity Pillai's test
Rotylenchus Roy's test 0.000 4.00 0.982

Hotelling-Lawley's test
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