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The effect of conservation and conventional agricultural practices on
the population of some plant pathogenic nematodes in the wheat-suger-
beet rotation system
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Table 1. Details of field crops and the rotation system used in this study
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Growing season Crop Cultivar
WA 5 W e o6 pE oK

Sep. 2011-July 2012 Bread wheat Pishgam
WAY go— VWAY Sty S e b
May 2013- Sep. 2013 Sugar beet Brigita
WA 5 —AAY . ok puS oK
Sep. 2013-July 2014 Bread wheat Pishgam
WAF go — WWAF Cigus)l RENtER s
May 2015- Sep. 2015 Sugar beet Brigita
WA 5 — VAP b pS oK
Sep. 2015-July 2016 Bread wheat Pishgam
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Table 2. Results of analysis of variance for the population of plant parasitic nematodes as affected by the tillage and plant residue management practices
(Sum of squares)

Sl ks mile e
e T Boleodorus ~ Geocenamus  Ditylenchus  Filenchus Paratylenchus Pratylenchus Tylenchus V¢ some
Source of <2 spp. spp. spp. spp. spp. neglectus spp. Total
variations df
| <
u.gw( ) 2 411.3"° 6503.7" 25.4"° 109359.2* 43.1"* 42077.7"* 1601.2"° 199900.3"*
Replication
%&&b rmwﬁv.l n.s n.s n.s n.s n.s n.s n.s
i 2 79.1 69670.3 3.7 85225.9 * 75.7 59344.4 337.2 408559.0
Tillage (A)
s
N 4 1331.7 61531.4 292.7 13331.4 22.2 86972.2 1215.0 381444.6
:q Error a
& Fh
5 .rw ’ 2 933.3"* 337.0™° 1354 "¢ 9270.3"* 326" 10677.7%° 2226.1"* 15412.3"°
Y Residue (B)
2 lex 55,5 S
9 A*B 4 570.1™° 19281.4"° 156.7 * 62625.9"* *124.7 121738.8™ 1885.9"* 209501.3"*
3
% .
" 12 611.4 79488.8 51.6 84529.6 40.0 78051.8 1241.0 435079.8
: Error b
O S o
il 18.3 31.2 26.4 16.4 314 29.4 15.6 27.8
CV%

¢4

S8 Gl Gls Bl Lgper g sarme ]

/Al Qr\Cu Ol fmae st D QFC» Ol (g Gls gae 8 1S
1, Total number of plant parasitic nematodes
ns, * and ** represent non- significance, significances at 5 % and 1% probability levels, respectively.
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&ilwld>=Tylenchus spp.s .Filenchus spp
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Al el Hled a ST la
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Table 3. Mean comparison for the effect of different tillage methods on the population
of plant parasitic nematodes in agricultural conservation system of wheat-sugarbeet

Jylize (6555 Sl

Ll S S Sy S oS i
Nematode No-tillage Reduced tillage COI}[‘i]lT:geonal

Pratlenchus neglectus 283.3° 395.6° 237.8°
Paratylenchus spp. 6.7° 1.2 2.4%
Filenchus spp. 375.6 ™ 480.0° 285.6°
Ditylenchus spp. 10.0° 11.1° 11.1°
Geocenamus Spp. 498.9 ° 377.8° 327.8°
Boleodorus spp. 13.3° 19.0° 14.5°
Tylenchus spp. 30.1° 18.9° 20.1°
TOtaLéﬂi?ég:Srj‘smc 1218.0° 1304.0° 899.3 *

L;\u\:d;g-d}a}wa|jL;)l;&n6)bTJM:5-| ‘/.ach“);x‘amaglgom@m;}}ﬁgf&u&ﬁ;p

Ll oSSl

Means with the same letter are not significantly different at 5% level based on Duncan's

Multiple Range Test
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Table 4. Mean comparisons for the effect of crop residue management on the population of
plant parasitic nematodes in agricultural conservation system of wheat-sugarbeet

Ll Lle O [ARRAE 170 Ll
Nematode No residue retention 30% residue retention 60%
residue retentio
n
Pratlenchus neglectus 340.0° 305.6" 271.1°
Paratylenchus spp. 36 24 2.3
Filenchus spp. 343.3° 400.0° 397.8°
Ditylenchus spp. 14.49° 11.18%® 6.7°
Geocenamus spp. 405.6° 404.4° 394.4°
Boleodorus spp. 13.4° 26.7° 6.7"
Tylenchus spp. 41.2° 14.5° 13.4°
Total (plant parasitic 1164.0° 1165.0° 1093.0°
nematodes)

g;.{?l; Sl aals Lo Q}a)'T ol gl gae ol oM 70 cb.u 25 Ll el o33 OLiS alie oy > L 457 (goluel

NEINY

Means with the same letter are not significantly different at 5% level based on Duncan's

Multiple Range Test
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Table 5. The effect of interaction between crop residue management and tillage on the population of plant parasitic nematodes

Gy S sl By kg HICHN Boleodorus Geocenamus Ditylenchus  Filenchus  Paratylenchus Tylenchus  Total (plant parasitic
. ] Pratylenchus neglectus
Tillage methods Residue management Spp- SPp- Spp- Spp- Spp- Spp- nematodes)
Jahn o Ll Oy a a ab a b 2 & ¢
Conventional ) ) 10.1 2433 10.0 250.0 0.0 183.3 26.8 723.7
. No residue retention
tillage
Ll ¥ a
o e ) 23.4° 376.7° 20.0° 2533° 6.8" 170.0° 23.4%® 8737
30% residue retention
Lls dpys 70 a a b a b a b a
: . 10.0 363.3 34 3533 0.0 360.0 10.1 1101.0°
60% residue retention
5( - q Lo rg . a
FroE e ek 10.1° 416.7° 134 296.7° 0.0° 646.7° 16.8% 1400.0
Reduced tillage No residue retention
Ll do s ¥ a
: Aéu ) 46.6° 406.7° 10.0® 653.3° 0.0° 410.0° 13.4% 15400
30% residue retention
Ll o ys 7 a a ab a b a ab a
: ) 0.2 310.0 10.0 490.0 34 130.0 26.6 970.3
60% residue retention
R Ll ¢ !
(e 0o TR 20.0° 556.7° 20.0° 4833 ° 16.6° 190.0°* 80.0° 1367.0
No-tillage No residue retention
Ll v a
- Htm ] 10.1° 430.0° 3.4° 2933° 0.0° 336.7° 6.8° 1081.0
30% residue retention
r._.mu. oy a a ab a b a b a
: ) 10.0 510.0 6.7 350.0 34 3233 34 1207.0
60% residue retention
HOL.H 140.5 3613.4 96.9 34232 30.2 2750 207.3 10263.7
ota!

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

In recent years, conservation agriculture-based cropping systems have been
widely adopted by many farmers in different regions of the world (Hobbs et al.,
2008). Many benefits are associated with conservation agriculture which include
improvement of soil productivity, reduction of soil erosion, improvement of
water-use efficiency, increasing soil biodiversity and soil biological activity and
reduction in labour requirement. However, the three main principles of conservation
agriculture- e.g., minimal soil disturbance (no-tillage), crop residue management
and crop rotation may have direct and indirect effect on the population of soil-
borne plant pathogens, including plant parasitic nematodes. Therefore, depending
on the local agro-ecological environment, it is necessary to investigate the effect of
conservation agriculture practices on plant diseases and pests. The main objective
of this research was to compare the possible differential impacts of conservation

agriculture practices and the conventional agriculture practices on the population
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of plant parasitic nematodes in wheat-suger beet rotation system.

Materials and Methods:

The effects of tillage systems and residue management of the wheat - sugar
beet rotation systems on the density population of plant parasitic nematodes
were determined during 5 consecutive cropping seasons (2012-2017) at Jolge
Rokh Agricultural Research Station, Khorasan Razavi, Iran. The experimental
design was a split-plot arrangement in a randomized complete block with three
replications. Three tillage systems (conventional tillage, minimum tillage and no-
tillage) were assigned to the main plots and three levels of residue management (0,
30, and 60%) were assigned to the sub plots. To determine the population of plant
parasitic nematodes in soil, samples were taken from each plot. The nematodes
were extracted using sieving and centrifugal-flotation technique and identified
based on the relevant diagnostic keys (Hunt, 1993).

Results and Discussion:

Plant parasitic nematodes including root lesion nematode (Pratylenchus
neglectus), pin nematode (Paratylenchus spp.), Geocenamus spp., stem and bulb
nematode (Ditylenchus spp.), Boleodorus spp. Tylenchus spp. and Filenchus spp.
were identified and their populations were measured in different treatments. The
results of analysis of variance of the plant parasitic nematodes showed that the effect
of tillage on the population of Filenchus spp. and the interaction between tillage
x residue retention on the population of pin nematode (Paratylenchus spp.) and
stem and bulb nematode (Ditylenchus spp.) was significant at a=5%. The results
of analysis of variance also indicated that the effect of tillage methods, residue
retention and the interaction between tillage x residue retention on the population
of other identified plant parasitic nematodes and the total number of plant parasitic
nematodes were not statistically significant in the wheat-sugerbeet rotation system
at the Jolge Rokh conditions. In general, the results showed that the conservation
agriculture practices have no significant influence on the population of major plant
parasitic nematodes in the wheat-suger beet cropping system at the Jolge Rokh
conditions. However, since the population dynamics of plant parasitic nematodes

are highly influenced by many factors including environmental conditions, physical,
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chemical and biological properties of soil as well as the crop plants used in rotation
system, any technical advice for using conservation agriculture cropping systems
should be based on the results of local reseach and agroechological condions.
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