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Table 1- Details of the crop rotation system used in this study at the Gonabad Agricultural Research Station
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Table 3 -Mean comparisons for the effects of tillage treatments on the population of plant pathogenic nematodes at

Gonabad Agricultural Research station

Klod $39S6 2 S35 o5 Jolie (5,95
Nematodes No-till Reduced tillage Conventional tillage

Pratylenchus thornei 2,18 1.007 3.412
Paratylenchus spp. 2312 4.53* 6.73*
Helicotylenchus spp. 6.73% 11.19% 2.31*

Geocenamus spp. 436.70° 193.30* 343.307
Ditylenchus spp. 30.03* 27.80* 27.78*
Boleodorus spp. 6.72* 8.93 16.68*
Tylenchus spp. 3.40* 7.82* 4.50?
Filenchus spp. 1.007 2.30° 3.41*
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* In each row means showed with the same letter are not significantly different at 5% level based on the Duncan's Multiple

600

g

B
8

Number of nematodes
N w
8 8

8

a
a
I |
O I
Conventional Reduced tillage No-tillage
tillage
Sy Ol iy g2 (pS (£15 C9lT phuaw )3 (AL S low Laled S Chmen g1 (959 Sl ylew 1Y UK

Fig. 1- The effect of tillage treatments on the total number of plant pathogenic nematodes in the wheat, barley, cotton, fallow
and wheat rotation system
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* Means showed with same letter are not significantly different based on the Duncan's Multiple Range Test at 5% probability level.
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Table 4- The effect of crop residue retention on the population of plant parasitic nematodes at Gonabad
agricultural research station

Sles LU 7T Lads LUy 7Y Lis Ll Bés o
Nematode 60% residue retention 30% residue retention No residue retention
Pratylenchus thornei 17.86* 1.20° 5.63°
Paratylenchus spp. 5.63* 3412 4.53%
Helicotylenchus spp. 3.42* 6.74* 10.07%
Geocenamus spp. 188.907 403.30? 381.10%
Ditylenchus spp. 21.12* 27.80° 36.69°
Boleodorus spp. 14.47* 7.82* 10.04*
Tylenchus spp. 4.50? 3.40* 7.82*
Filenchus spp. 1.207 4.51* 1.207
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* In each row means showed with the same letter are not significantly different at 5% level based on the
Duncan's Multiple Range Test.
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Fig. 2- The effect of crop residue retention on the total number of plant pathogenic nematodes in the wheat, barley, cotton,
fallow and wheat rotation system
)5 g )b me BB so > gy el e 3 Sl (glaiely Wi g0l luslp Wiloas o3l L alise gy b a8 gl Silio *

* Means showed with same letter are not significantly different based on the Duncan's Multiple Range Test at 5% probability level.
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Introduction.

Conventional tillage-based farming systems had negative effects on the quality of essential natural resources
including soil, water, and plant biodiversity. In the recent decades, Conservation Agriculture (CA) farming
systems based on the three interlinked principles, namely: no or minimum mechanical soil disturbance, crop
residue retention and crop rotation introduced and adopted as an alternative to conventional agriculture.
However, the influence of conservation agriculture practices on the population of soil-borne plant pathogens
including plant parasitic nematodes is not well studied. This study was performed to determine the effect of
different tillage methods and different levels of residue management on the population of plant parasitic
nematodes in the wheat-barley-cotton-wheat rotation system during five consecutive cropping seasons (2012-
2017) at the Gonabad Agricultural Research and Education Organization.

Materials and Methods

The experimental design was split-plot layout based on a randomized complete block design with three
replications. Three tillage methods (such as conventional tillage, minimum tillage, and no-tillage) were assigned
to main plots and three levels of residue retention (no residue retention, 30% of residue retention, and 60% of
residue retention) were assigned to sub plots. The planting area of each subplot was 450 m? (30 m length and 15
m width) and the total are of each main plot was 4050 m? (9%450 m). To compare the population density of plant
pathogenic nematodes in different crops, a combined soil sample from each experimental plot was collected. The
nematodes were extracted from soil samples using sieving and centrifugal-flotation technique and were
identified to genus or species level using relevant systematic references. The data were analyzed using MSTAT-
C statistical software package. The Duncan multiple range tests were applied to separate the differences between
means.

Results and Discussion

Plant pathogenic nematodes including root lesion nematode (Pratylenchus thornei), pin nematode
(Paratylenchus spp.), spiral nematode (Helicotylenchus spp.), Geocenamus spp., stem and bulb nematode
(Ditylenchus spp.), Boleodorus spp., Tylenchus spp. and Filenchus spp. were identified in different treatments.
Based on the results of analysis of variance, the effect of tillage methods, residue retention, and the interaction
between tillage x residue retention was not statistically significant on the population of most plant parasitic
nematodes but the interaction between tillage x residue retention was significant on the total number of plant
parasitic nematodes and the population of Tylenchus spp. and Geocenamus spp. In average the highest density of
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plant pathogenic nematodes was related to the no-tillage system with 30% of residue retention and the lowest
density was related to the minimum tillage system with 30% of residue retention. The results of this study
indicated that different tillage systems and different levels of residue retention under the wheat-barley-cotton-
wheat rotation system do not affect dramatically the population density of important species of plant pathogenic
nematodes including the root lesion nematode (Pratylenchus thornei). Some other studies reported that reducing
tillage intensity was associated with reducing population densities of plant pathogenic nematodes, which was
contrary to the results of this study.

Conclusion

The results of this study indicated that conservation agriculture under the wheat-barley-cotton-wheat rotation
system in temperate climatic zone of Khorasan Razavi (Gonabad) does not significantly affect the population of
plant pathogenic nematodes and increases the risk of crop damage by this group of plan pathogens.
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