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Table 2. Comparison of soil Organic matter mean in different tillage systems in different time sequences
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Table 3. Comparison of soil Specific gravity mean in different tillage systems in different time sequences
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Table 4. Comparison of soil Carbon sequestration mean in different tillage systems in different time sequences
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Table 5. Analysis of variance the weight-diameter mean changes in different tillage systems
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Table 6. Comparison of mean weight-diameter parameter in different tillage systems using Duncan test
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Table 7. Comparison of average soil clay, silt and sand percentage in different tillage systems in different time

sequences
() pymse 53,956 (F)s3,95608 (%) 30956 S piges Jlo sl
A .Na? RERES fod o/© (s ¥) Y2 Jlo
WA ERIAL oavivsE - Yalso £ o/ 18 (4o 8) WY Jlo
Lo yd
—-IfA —IF¥ —-IAYS () oy 2uy3) A o) e
-/¥Yns v JeAS )
YAE oy YWt /v ERES (Ao ¥) W Jlo
Yoy £ /vy WAERINE ¥k Y (4l 8) YAV Jlo s
2l VEA Yy (%) cdow 20y3) A .
JYENS .Y ns of-av"™ (P)
Yok .fvs? SRS vak o/ (s ¥) ¥R Jlo
YRV E ¥ WAY £ /N0 \ERVALY (4l 0) YAV Lo -
b oy
-\ B/ Vg () alo 10,) A o
-JoN™ -Jov™ - )

Spgods |y yhuad] )3 39290 () ) (ol Ulgie @
proi adlas cpl 0 Dsed 05 LS I el
Kg.na-1) (65,050 wham > )8 ey e
Si9S S w3 ol Olie S g (AY-YF/Y
CippSB 3 aS BM3] i L (YOVAYA/Y Kg.ha-1)
2 el dx ol b oosel conts ol 03,5 saalie powse
ol b s i cillae g 03y9] Cavdy a5 Jlo dw
S80S BS i ! (loj cubdS Sl o &S cgles
2005 Gy ulpd S 4 oxie adlllan 390 adlate
Jlosd 93 4 S 93,65 )15 (C) S &y s (B) oy
b sroba Gl (pgwye )9S B 5 hpsSB0) S
SipsSB e Co8 (5jpaliS (GBI > (S
9 pube 2l sble oule Bl @ g ) Bl
Cagby cleay I olge forlinns] £ Sl uzen
S509S B s & S ST Giml Ol 423 5 VL
i 5 w355 5 ol zuls (Y VAA) by Cons pous po
=Y Bos Sk gl UPPRZL (4}9 oy d)l.ai
9 o bl ol slapSilke gl Soly (st b
Ol Ol sl pguye (65,951 5 (559 SBpS o
P el gl 4 cans e lagy S e
2 g Cul a8l iol38l g 03,8 5)l55 atsdS Jlo dw
SipSB slas 4 baye Gl npgte dajles o
dasio Oladss puls .edg Jald Loy AYAY L pow e
S gl S 55y Jlagl 5 g S 0305 i
B Jhde Sloj Gae S Gl e g b Rl
Jol 31 it i Lam b g 4SSl adgl cllo 4 (,nl
oM Sl s SBo s 0p o cde &S wgd e 8
S98Y g S (YY) Wl ey g8 5 S5 50 oy )
S gy S5 6ol JSy adlas Lo A
sl 0ais odaliie (63L5 uss powsye (65)9 S A Coad
6 = il 6ol (ol 35 51 ol el
SisS B Olles £95 )b e 25U oxad i aslSs
$39SB sjleg cusl 1o yd O Haw 5 el ol

Slgioo o Conl wren (S pde Jolge oz 1 ()9S

solaiecpd el SB leidle dee b Y coge
o 5SS el ead glul odaxie bpde sla i,
g o odlatul Lid )3 00,iuS Ciyguods 0jgpel a5 o s,
5 hSkes) bl sk slagty
Bl 5B slagly,  cwl (S
i Ll g e 4555 54 Sl blE 51 5 ol o
lngby ool aalao sl 4l 1, 395 oisg ool ol 1o
slagbyy & Cuns bl coze Yol g 2L 5 ol
o a Sldllae el s ax )81l (gygpe iw
€9 3l odd sy (loj o) sy ol lipl cnsd
S Slaogad (6535 bl slaghy, plxl
2 50 bl e obeS 13U Jg cuwl o (o3b; 05T S
ooboly (VANY) sl odd )55 500 dasie Olllae
s 390 ailate )3 b i ] ool Cowds ol
IS 3l pube plie Gl 4 (65,98 o et
Jodd a8 canl o piie SB (gyi0 Bl =YD Ges )
oMb bl a0 g Jste ysboar gy cnl il
g 9y 2 Jlo 2 3w puS bl 203 Yl e
G S by cpl ip el eni gl SB
odol Cawdy JI (1 )S ol (V) ol odd powye (5S>
(W) Jlo 5 os mls 3l el L (aY) Jlo
I & osli ol b ks o) il 035 Cawddy
I S Ol o ool 5 Sy ) Lo d €338
0l JIy55 (e Ll b (65)9 S BpS s 3 S
s (©) g 556 cal 3 3e 4 e
V) sl 0ad (VRY) o )3 (B) g & (VFR)
Jog 0SB el Gl ol ceiote
4 e &S ok odalie doyd WWVYA L (65,0 S5 0S
gaw 4 (WA+) Jlo 53 (0) o 1 )55 (ol (XIS 350
Ol |y dols ol cde casl 003 (WAY) JLs 5 (b)
bliy xSy g (uligw pas g S 2)58 Cuwd
Lg)'”dl& dhw PO Sk u.’xlaw L;l.m‘jél LY u.mLf
ol 58 eoteciun j o8y 1Y) 28 slizwl  bles
$iSB slagby) Jlsl 1 Sl slge ol
s > ladg cpl ol b 1) el Lo L6 iblis


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.2.3.4
http://drnl.sanru.ac.ir/article-1-148-fa.html

[ Downloaded from drnl.sanru.ac.ir on 2026-05-09 ]

[ DOR: 20.1001.1.27174425.1399.1.2.3.4 ]

Glogr ol g eome daso (50l ol (5 s Lo )i

¥ P SB pbend 5 (S5 Sluogad p e Sloj G Ip 3 (65y9S B Sldas 156 anlio

O 35 pl @l & psbplen S o Lis pguw e
5 S0 pe (S & iy SBe e W 0
N i ghe WS dbnl SB aw ) gbol
peladl e (e il +=VO (aw Gee 1) (S
OI Lg])}l )‘).o.'.’.ml ¢ pohanint Oi‘ Tuouo dl)?] Lol 03l
sbley oy Yol e b asll (Jle £ocsed
Bl g 5o (ol v g Jloyp )3 @ pAS Joame
Shp e IS p SB35 p oy Gl
@5 b3S pow e (6505 b s 4 Cund (o) o
$5958 lapius 35 b dally )5 0ad S5 wlgd 4
Lobsy ol 2,08 dsigSBes 5 $jrsSb) bl
Sl Caonl Plo Suiddas § S 3ble ;3 (ognsy
pore 9 Bl (6))9S B 3 Sloe Oyl 4 25 b ()b
oo g Bl > (Bl (6))sS B 0 Shes (392 (b g
CuiS 0955 3yl dwyio Sl (ejlyy )3 ol Sl
oy slglyy & bl @l el I OYgae
=i kil s g Cr (elie JSa15 Wl oo (55955
LBl sSde byl > Jgaze adgi lesily Giuliél g S

Wl ) g SB paw d 2lS (L bis cleay blas
» e pulil ol Jlisa 5 otdy @l S obxl
o b duglio 5 |, i b 5y 5Sike S5
bles 80 4 dag bl lEl pgwye 55y
alSB (gl g Stz > GiS g oS alex ) alS
QS SB a5y ey pouye (6))9 S e 5
O 3l ege yal (nl 48 39500 o I Jgeazme jl oxile L
2320 dgde j5 S o5 ol (g )0 9 SBdlge (58,
S 3> (L5 ST 8l (S35 sl el Jobooi
9 ) SB Bl Gl powye (55,95 5 559 BS
W39 gy = (28 5 oy S8l Gl )y S B e s
Sole SB ey Gbodls Lo 5 48 mls eixes
29 b g (£5)sSB s a0 50 o] o ine les
pae 9 (8579 B s A > SB 8l Glss blyd @
Slpias @bl Jlo do & Coud S8l NS i
Wb (59880 5 (ippSBig) bl (55951
sip el ol 5 oS YL polie o3p
S9SB4 S Gialeg il 1) 3g

&l

1. Asgari, H.R. 2014. Effect of agronomic practices on the aggregate stability and organic carbon of soil
(case study: the northern of Aq Qala). Journal of Environmental Resources Research, 2(2): 95-106.

2. Asgari, H.R., A. Gholami, GH. Ghiami, Z. Saeeidifar and F. Ghaderifar. 2014. Effect of Subsoil
Compaction Constraints on Some Morphological, P. hysiological and Agronomic Properties of Wheat
(Triticum Aestivum L.) Under Rain-Fed Farming. International Journal of Advanced Biological and
Biomedical Research, 2(5): 1657-1669.

3. Abedi, A. and M. Davari. 2006. Economic study of reducing soil erosion by tillage operations, 120-
110 (In Persian).

4. Boloor, A. 2012. Investigation of the effect of different tillage systems on some physical and chemical
properties of soil. Master Thesis. Gorgan University, 72 (In Persian).

5. Boloor, E., H.R. Asgari and F. Kiani. 2015. The effect of tillage systems on soil nutrients (Case study:
Some agricultural lands of Kalaleh, Golestan Province). Journal of Soil Management and Sustainable
Production, 4(4): 355-360.

6. Blanco, H. and R. Lal. 2008. No-tillage and soil-profile carbon sequestration: an ao-farm assessment.
Soil Sci. Soc. Am J, 72: 693-710.

7. Gholami, A. 2013. The effect of tillage systems on soil carbon sequestration, aggregate stability and
wheat yield. Master Thesis, Gorgan, 88 pp (In Persian).

8. Gholami, A., H.R. Asgari and E. Zeinali. 2014. Effect of different tillage systems on soil physical
properties and yield of wheat (Case study: Agricultural lands of Hakim Abad village, Chenaran
township, Khorasan Razavi. International Journal of Advanced Biological and Biomedical Research,
5(2): 1513-1524.

9. Gosai, K., A. Arunachalam and B.K. Dutta. 2009. Influence of conservation tillage on soil
physicochemical properties in a tropical rainfed agricultural system of northeast India. Soil & Tillage
Research, 103: 63-71.

10.Grant, C.A. and G.P. Lafond. 1993. The effects of tillage and crop sequence on bulk density and
penetration resistance on a clay soil in southern Saskatchewan. Can. J. Soil Sci, 73: 223-232.

11. Hazarika, S., R. Parkinson, R. Bol, L. Dixon, P. Russell, S. Donovan and A. Debbie. 2009. Effect of
tillage system and straw management on organic matter dynamics. Agron. Sustain. Dev, 29: 525-533.

12.Helmi, E., N. Basirani, M. Rouhi, H.R. Asgari and A. Fakhire. 2014. Effect of tillage systems on
carbon sequestration in Ag Qala region, Golestan Province. Journal of Soil Management and
Sustainable Production, 4(2): 265-272.

13. Helmi, M.A. 2012. The effect of tillage systems on carbon sequestration and some soil erodibility
indices in Aq Qala plain. Master Thesis. Zabol University, 101 pp (In Persian).

14.Haj Abbasi, M.A., A. Mirlohi and M. Sadrarhami. 2001. The effect of tillage methods on some
physical properties of soil and corn yield in Lorek research field. Journal of Agricultural Science and
Technology and Natural Resources, 3(3): 13-23 (In Persian).

15. MacLaren, C., J. Labuschagne and P. A. Swanepoel. 2020. Tillage practices affect weeds differently
in monoculture vs. crop rotation. Soil and Tillage Research, 205(111): 104-115.


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.2.3.4
http://drnl.sanru.ac.ir/article-1-148-fa.html

[ Downloaded from drnl.sanru.ac.ir on 2026-05-09 ]

[ DOR: 20.1001.1.27174425.1399.1.2.3.4 ]

ulr.y uw.zll..\..c 9 oS e ‘d).ob)g X ‘d)i‘“" [ESRWES

16.Roldan, A., J.R. Salinas-Garsia, M.M. Alguacil and F. Caravaca. 2007. Soil sustainability indicators
following conservation tillage practices under subtropical maize and bean crops. Soil & Tillage
Research, 9(3): 273-282.

17.Six, J., K. Paustian, E.T. Elliott and C. Combrink. 2000. Soil structure and organic matter: I.
Distribution of aggregates — size classes and aggregates associated carbon. Soil Sci. Soc. Am J, 37:
509-513.

18. Slowinska, A. 1994. Changes in structure and physical properties of soil during spring tillage
operations. Soil and Tillage Res, 29: 397-407.

19. Shojaei, M., M. Ahmadi, H. Mobser and A. Eftekhari. 2007. The effect of different tillage methods on
grain yield components of three maize ultivars.10"™ Iranian Soil Science Congress. Karaj. Campus of
Agriculture and Natural Resources. University of Tehran (In Persian).

20. Saeedifar, Z. and H.R. Asgari. 2014. Effects of soil compaction on soil carbon and nitrogen
sequestration and some physico-chemical features (case study: north of Agq Qala). Ecopersia, 2(4):
743-755.

21.Sadeghnejad, H. and K. Islami. 2006. Comparison of wheat yield with change of tillage method.
Journal of Agricultural Sciences. Twelfth year. Number one (In Persian).

22.Shahraki, F., H. Nagavi and H. Najafinejad. 2009. The effect of tillage method and wheat residue
management on some soil properties and grain yield. Journal of Modern Agricultural Knowledge,
6(19): 1-9 (In Persian).

23. Tebrugge, F. and R.A. During. 1999. Reducing tillage intensity- a review of results from a long-term
study in Germany. Soil and Tillage Research, 53: 15-28.

24. Taki, A. and A. asadi. 2009. Construction and evaluation of direct grain planting machine in an tillage
system equipped with active groove opener. Journal of Agricultural Engineering Research, 10(1): 80-
69 (In Persian).

25. Tadesse, H.K., D.N. Moriasi, P.H. Gowda, P. Wagle, P.J. Starks, J.L. Steiner and A.M. Nelson. 2020.
Comparison of Evapotranspiration and Biomass Simulation in Winter Wheat under Conventional and
Conservation Tillage Systems using APEX Model. Ecohydrology & Hydrobiology, 12(46): 1-11.

26. Walkely, A. and A. Black. 1934. An examination of Detjareff methods of determining soil organic
matter and proposed modifications of chromic acid titration methods. Soil, 37(11): 29-38.

27.Wang, S., H. Wang, M.B. Hafeez, Q. Zhang, Q. Yu, R. Wang and J. Li. 2020. No-tillage and sub
soiling increased maize yields and soil water storage under varied rainfall distribution: A 9-year site-
specific study in a semi-arid environment. Field Crops Research, 55(13): 67-87.


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.2.3.4
http://drnl.sanru.ac.ir/article-1-148-fa.html

[ Downloaded from drnl.sanru.ac.ir on 2026-05-09 ]

[ DOR: 20.1001.1.27174425.1399.1.2.3.4 ]

Degradation and Rehabilitation of Natural Land Vol. 1, No 2, Autumn and Winter 2021 ............ccocoovevmieiinceneceeeveenennnnnnn. 44

Comparison of the Effect of Tillage Operations in Different Time Sequences on
Physical and Chemical Properties of Surface Soil
(Case Study: Agricultural lands of Qarabolagh village, east of Aq Qala City)

Hamid Reza Asgari', Sepideh Varnaseri’, Mohamad Ajami® and Abdolhossein Boali*

1- Associate Professor, Department of Arid Zone Management, Gorgan University of Agricultural Sciences and
Natural Resources, Gorgan, Iran (Corresponding authur: hras2010@gmail.com)
2- Graduated M.Sc. Student in Desert Regions Management Department, University of Agriculture and Natural
Recourses Sciences of Gorgan, Gorgan, Iran
3- Instructor of Soil Science Department, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan,
Iran
4- Ph.D. Student in Desert Management and contorol, University of Agriculture and Natural Recourses Sciences of
Gorgan, Gorgan, Iran
Received: September 17, 2020 Accepted: November 8, 2020

Abstract

Tillage operations have the most effective role in increasing soil yield economically.
Therefore, the purpose of this study is to compare the effect of conservation tillage operations
(No tillage e and Low tillage) and conventional tillage system on physical and chemical
properties of topsoil in different time sequences in Aqgala region. The experiments were
performed in a completely randomized design at a depth of 0-25 cm in three treatments without
tillage, low tillage and conventional tillage. In this study, data analysis is performed by
comparing the mean of the data in the three treatments. Data normality test was performed using
Kolmogorov-Smirnov test. The difference between the means was calculated using Duncan's
test at the confidence level of 0.05 and 0.01. In this study, the parameters of organic carbon,
organic matter, bulk density, carbon sequestration, percentage of clay, silt and soil sand were
evaluated in three treatments. The results showed the difference between the performance of
conservation tillage and conventional tillage and the low yield of conservation tillage at the
beginning and then its increase in the long run. Therefore, changing the way crops are grown
from the previous conventional system to modern tillage methods can be a good solution to
improve soil cultivation conditions and increase crop production efficiency in these lands.
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