. . . . >
SilSo (guihigo (sho 0 555 (ot 3 %
O 21 & gl 33550 g okt g9 3

d:{:w,:t)_'f,u;,%;tq:uh‘yér .
ey S SG 50 SB o515 (S g el (ol g (bgy obS (55,955 glgl U

" Slo o Slgz I i 4555 iy by o>

h.bayat@basu.ac.ir «loca-lows Jdeg olfiils cwliS5 09,5 Loiils’
zangenehh1369@gmail.com ¢ sloea-low Jeg olfisls wlitSL 0,5 )| (ol )5 5ilos (ggzmitils ™
j-hamzei@gmail.com ¢ yloen-liws e olfiils Bbls Mol g el 09,5 Sloiils ¥

AN
TRV

R oS 598y by Sl 55,0 wilen (i poe Sllee 3l sanS wSaie o (sla el b 5 j5—ase wSKF\\sL’m
2 39S Sy E S 5 5l bty Sl odl (o (BB et 50 09 U AT iBlioe ST (Sl g S sl T
5 kol oS 53 by oL G g b5 bt mh 53 53 b g oL 5 Uz b s 5 oo, 0ol s el g 5
o b (Bolas JolS slaSsl b B jo bl el | )5Sl (503l Sjgo e 8 slas S j0 plagn s (o S (5581 S
S jpame oSy cove b Sl YWAY ole g ;0 0050w o sladigad jolain oy .0l w)ﬁﬁ?l:; oSy s Sie » )L,
I oSy G5 5 G215 o815 Gl I gy ol L pyes e (55,515 ot 5o S0 BBTne T sla el 5 5 Teslud
535S 5 0b B ylass o & G 50 ) el 2015 o alls (535~ g Bl (g slass o T olge d5raS il
bl (65,555 o e padg okS 05 Cu e (e D Blas (55,5 M\d)‘;@)lﬁ‘ po58 Al Sl el pon e
B S Sl S35 sla s o3 s 45 Rl Logl L 3615 Sy (5395 gbins plls o

N\
) SNy . . . . .
mdﬁljp‘@)jdb ‘U,S%W“SL” p.ﬂ).- :‘5wa

The effects of tillage systems, cover croi; and cropping systems on soil
compression curve in\\a Sandy loam soil
AN

Hossein Bayat®) Zginab Zangeneh®, Javad Hamzei®

a. Hossein Bayat: Associate Professor (Ph, D.)}\Department of Soil Science, Faculty of Agriculture, Bu Ali Sina
University, Hamedan, Iran. Postal Address: Department of Soil Science, Faculty of Agriculture, Bu Ali Sina
University, Hamedan, Iran. E-mall: h.bayat@basu.ac.ir Other e-mail: hbayat2001@gmail.com. Office phone:
+98-81-34424189, Mobile phenei*+98-918-8188378. Fax: +98-81-34424189.

b. Zeinab Zangeneh: Former M.Se, Students of Soil Science, Department of Soil Science, Faculty of Agriculture,
Bu Ali Sina University, Hamedan, Iran. E-mail: zangenehh1369@gmail.com

c. Javad Hamzei: AssociateProfessor (Ph. D.), Department of Agronomy and Plant Breeding, Faculty of
Agriculture, Bu Ali_Sima University, Hamedan, Iran. E-mail: j.hamzei@basu.ac.ir.

ABSTRACT ”

N\

Soil confined cBmpression curve and its parameters can reflect the effect of management operations such as
tillage, covegerops and cropping patterns on soil physical and mechanical properties, which was not investigated
in any research, so far. Therefore, the effects of the combination of factors of tillage at two levels (conventional
and,minimal) and cover crop at two levels (with and without cover crop) as the main plots as well as three types
of cropping systems (summer squash, green bean, and their intercropping) as subplots, in a design as factorial
splitplot based on randomized complete blocks with three replications, on soil compaction characteristics, were
investigated. Undisturbed soil samples were taken in the October 2014. Soil confined compression curve was
measured and its parameters were calculated. The conventional tillagexLathyrus (cover crop) treatments
decreased compression index and increased pre-compression stress. Without cover cropxsummer squash
treatments reduced unloading swelling index in comparison with the other treatmrnts and conventional tillage
increased the loading swelling index in comparison with minimum tillage. The best management was the
application of Lathyrus cover crop in the minimum tillage under the intercropping system, which improved the
soil physical-mechanical properties.

Keywords: cropping system, lathyrus, soil compression, tillage, void ratio.
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Table 1. Results of analysis of variance of the effect of tillage, cover crop and cropping sytems on the parameters of the
confined compression curve.

Mean squares
Pre-compression Loading Unloading Compression  Degree Sources
stress (kPa) swelling index swelling index of
index freedom
785" 0.00001™ 0.00001" 0.001m™ 2 Replication
4926" 0.00004" 0.00003" 0.040™ 1 Tillage
4822* 0.00003™ 0.00002m 0.140™ 1 Cover crop N
3514" 0.00001" 0.00002" 0.013"s 1 Tillagex
624 0.000006 0.00001 0.004 6 Main error N
36891 0.000002" 0.00003" 0.007"s 2 Cropping system. 0"
711m 0.00002" 0.00004" 0.006 " 2 Tillagex
1819™ 0.000004"s 0.00004" 0.003™ 2 Cover cropxGopping
System
2064 0.00001" 0.00001" 0.019" 2 Tillagex \cover©crop x
crepping system
3957 0.00001 0.00002 0.004 16 Subsidiary error

. . 5
il co w030 ) 9 O b o 410 Sre Wil o j0 O Fhaw jo I Sxe pi L pue oSN LIS Cod 5 4 FF 9 F s
ns, * and ** show no-significant effect at P < 0.05, significant effect at P < 0.05@nd P < 0.01, respectively.
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Figure 1. A. Mean comparison of the effect of tillagex cover crop x cropping system on compression index, B. Mean
comparison of the effect of tillagex cover crop x cropping system on unloading swellin index, C. Mean comparison of the
effect of tillage on loading swelling index, D. Mean comparison of the effect of tillagex cover crop on pre-compression stress.
T1 and T2 show the conventional and minimum tillage systems, respectively. C1 and C2 show the Lathyrus cover crop and
without cover crop, respectively. 11, 12 and I3 show the intercropping, summer squash and green bean, respectively.

TC show the interaction of tillagex cover crop and TCI show the interaction of tillagex cover crop x cropping system.
Error bars on the columns show the standard deviations.
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