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Abstract

Tillage reduces soil compaction whileincreasing soil porosity. Cover plants are fast-growing plants with
great impacts on the physical and chemical properties of soil. The confined compression curve indicates
the relationship between stress and void ratio. This research evaluated the impact of tillage types and
cover plants on Gompertz model coefficients. In this research, a factorial experiment in a randomized
complete block design was conducted with three replications in Hamadan province. Experimental
factors were tillage at three levels, including conventional tillage, conservation tillage, or minimum
tillage and no-tillage systems, with cover plant factor at three levels of Vicia, Lathyrus sativus, and no
cover plant. Samples weretakenatthe end of the growing season. To measurethe confined compression
curve, intact samples were used at 6, 30, and 1500 kPa. The effect of treatments on the coefficients of
the confined compression curve revealed that coefficients, b, and ¢ were reduced in Lathyrus sativus
and Vicia, respectively compared to the crop plant due to the higher organic matter content. Also, there
was a reduction in the soil compressibility of these plants (Lathyrus sativus and Vicia). The pre-
compaction stress in different treatments ranged between 2.46 and 2.58 kPa, with the highest value in
Vicia under minimum tillage treatment. In general, the results demonstrated that the use of cover plants
and conservation tillage leadsto not only a decrease in soil compaction but also an improvement in the
physical and mechanical properties of the soil, decreasing soil compressibility.
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Mean 0.989 0.010 0.000 -935.2
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Table 3. Results of analysis variance of the Gompertz model coefficient at suction 6 kPa

MSE
SOV df m \/E «/E a
Repeat 2 0.037 0.005M) 0.00109 0.0004(Ms)
Tillage 2 6.96*  0.084M) 0.123" 0.00023(M™
Cover crop 2 27509  035™ 0.133° 0.00028M
Tillage x covercrop 4 1.030) 0.049M) 0.028( 0.00068M™
Error 16 1.49 0.0315 0.0293 0.0005

o dNS) tao 0V haws 5ol e 5l oains yLid i o )0 B g [0 lo cire 13U eaims lis akgoliTax o AF 5 S Jaeulom c b a
(Sources of Variations) cul &l o soe bae 4 S.0.V sl oo o sine 55U

a, b, ¢, m The Gampartz model coefficients; df, degree of freedom.* Indicates a significant effect at the 5% level; ** indicates a significant
effect at 1% level; (ns) without significant effect. S.0.V means the source of the changes (Sources of Variations).

JBulighss & fiSo 53 3 ppeS Joo cal b (0l dulio gulis —+ Jouar
Table 4. Results of comparison mean of the Gompertz model coefficient at suction 6 kPa.

Treatment m Jc Jo
CT 1.84b 1.082 0.862P
MT 2333 1012 (0.969%
NT 3.552  (0.894°P 1.092
Ci1 2,582 (0.923b (0.974%
C2 3.132  0.850b 1.092
Cs 2.022 1.222 0.854b
CTC: 1.71° 1.02bc  0.864bc
CTC, 1.80° 1.01bc  (.884akc
CTCs 2.028b 1223  (.838bc
MTC:1 2.393 (0.940bc (.9503¢
MTC, 3.023% 0.720¢ 1.192
MTC3 1.35bP 1.382 0.762¢
NTCy 3.64% 0.804¢ 1.108b
NTC: 4322 0.818¢ 1.212
NTCs 2.69% 1.06bc (0.962ac

Ca 5 idigy olF Co Sile (i olS L1 w5555 9 5 (Urez) BBl (55,5 S 1 Ol 5 ) sy (55,55 1 1o 5§ o NT s MT CT
25l a5 58 50 455 S Jae cul o M C D iy ol 565,555,555 g0 calises galaw (S o 52 {CTCh, MTCh, NTCy) Cn ¢ iigy olS (90

5,5l gire BB aplie By, sl ls sla (p Sileo (g

CT, MT and NT; Conventional tillage (moldboard), Minimum tillage (Chisel) and non-tillage; C1; Vicia cover plant; C,; Lathyrus sativus
cover plant; Cs; without cover plant; (CTCn,MTCn, NTCn) Cn, interactions between different levels of tillage and cover plant, b, c and
m, Gampartz model coefficients; in each section of each column, themeanings with thesame letters donot have a significant difference.
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Table 5. Results of analysis variance of the Gompertz model coefficient at suction 30 kPa

MSE
sS.0Vv df m c N N
Repeat 2 1.140) 000530 0.0237(s) 0.030(M)
Tillage 2 4.680) 0.0224(0) 0.0346(s) (0.104(Ms)
Cover crop 2 0.7000) 0.0551(0) 0.0146(s) 0.0023("s)
Tillage x cover crop 4 0.103(s) 0.0166(M) 0.0336(M) 0.099(M)
Error 40 4.87 0.022 0.0178 0.044

.(Sources of Variation) col &l s g sline 4 S.0.V aiil oo jls cixe 556 (900 (NS) Ls0l3T azy0 df 65,5 Joe ul,om e b a
a, b, ¢, m The Gampartz model coefficients; df, degree of freedom. (ns) without significant effect. S.0.VV means the source of the changes

(Sources of Variations).
Jos Sl gk N0+ 286 ;30 p8 2 b iiSen
& Comd © wayd fgies GHIE cose MTCh
VOrr S yo 0l MTC1 g MTC2 slejles
SriapSTy oo et ol idsy oS IS5
Cob culps mlBl(Y Jguz) oS 0o 0 b mhaw o

AA

Joo cul by (g oS 9 5559 sl Lo ]
JIuly ol VBee (Ao 55 3 pof
50 0as Jlael (gl Lo a5 ol ()Lt uily g 4y 325

J&wl.‘ju\a~~ ui;ia)éc5b «a w‘]“’}"é}“b@-’u’
Sl Sl awlie o Jy (Y Jgo) auxdls



VY s Y o)led Y ol

S 60,8 alagss

00l 581 1 o515 Eelss € > olol s gy oS

S 5 okt S S15 logai e o yide ecl
-0 wbﬁ‘ c.b)lg LJ’“"")"‘)" )b |) u;y w.....u u‘),u_su
o9 CldS Jwbol S VD e 1S o oplpls wass

JliplsS Yo (i 33 35008 Juta il (ailio dumglio gl =5 oo
Table 6. Results of comparison mean of the Gompertz model coefficient at suction 30 kPa.

Treatment c Jo Ja
CT 0.8532 1.212 0.3722
MT 0.7832 1.30® 0.3182
NT 0.826a 1.27@ (0.221°
Ci1 0.7942 1.292 0.296%
C2 0.7842 1252 0.3172
Cs 0.8842 1252 0.2982
CTC, 0.816® 1.293b (.4502
CTC, 0.854® 1.17° (.326%¢
CTCs3 0.889% 1.192b (.339akc
MTC, 0.753® 1328 (.2713K¢
MTC: 0.775% 1238 (.248ac
MTCs  0821% 135 0435%
NTC: 08125 1.28% 0167
NTC: 0.723b  1.343% (.3773c
NTCs 09422 120% 0121

Cse,l5 adgy olS Lo «Slile —idiss olS L1 55,055 (5 g (Upez) 8oz (55,55 B (1o § ) poa o 55,95 Bt )5 & NT MT CT
I oS0 0 50 55 S Joe culs € gD @ (iisy olS 555,555 556 g0 calizes zoaws 1S w8, {CTCh, MTCh, NTCy) Co ¢ gy oLS g

A0l gire BB il B, sl I sl (1 Sileo (s 2

CT, MT and NT; Conventional tillage (moldboard), Minimum tillage (Chisel) and non-tillage; C1; Vicia cover plant; C2; Lathyrus sativus
cover plant; C3; without cover plant; (CTCn, MTCn, NTCn) Cn, interactions between differentlevels of tillage and cover plant, b, c and
m, Gampartz model coefficients; in each section of each column, the meanings with the same letters do not have a significant difference.
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Table 7. Results of analysis variance of the Gompertz model coefficient at suction 1500 kPa

MSE
S.0Vv df m c b \/g
Repeat 2 0480 0.,0022M 0.091M) 0.048()
Tillage 2 087M 0.034M) 0.151M) 0.0090)
Cover crop 2 0.35M 0,063 ™) 0.048M) 0.01109)
Tillage x cover crop 4 053 0.050M) 0.075009 0.025(M9)
Erorr 16 0.9902 0.027 0.1184 0.026

s gn cime 4 SOV L0l o o ime 556 (900 dNS) 00,0 O rhans 0 ,lo cime ;30 saims Lis at . goljlam o df 5 .8 Jowcul,om cb a

(Sources of Variation) ..

a, b, ¢, m The Gampartz model coefficients; df, degree of freedom. (ns) without significant effect. S.0.V means the source of the changes

(Sources of Variations).
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Figure 1. The effect of Gompertz's model coefficients on the confined compression curve
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Table 8. Comparison mean of coefficients of the Gompertz model and the characteristics of the compression

curve in the suction of 1500 kPa (depth 0 to 10 cm)

Expansion . . Final . .
Treatment indgx Vlcc))lz;jdzﬁgo Vo_id vol ir:jltrI:tli o Cor?n%rs)s(smn Pc (kPa) c
loading ratio

CT 0.0262 0.7072 0.8732 0.9692 0.6652 2.482 0.8292
MT 0.0232 0.5662 0.6352 0.9028 0.6028 2518 0.7078
NT 0.0252 0.6542 0.7268 0.9262 0.6062 2.48% 0.7862
C1 0.023b 0.6118 0.6782 0.8542 0.570P 2518 0.725%
C> 0.023b 0.5932 0.66082 0.9822 0.593b 2478 0.6262
Cs 0.0282 0.7242 0.8062 0.9612 0.7098 2.498 0.8712
CTC, 0.024 0.7432 0.8132 0.943a 0.7072 2.502b 0.891a
CTC> 0.024 0.6402 0.7102 0.984a 0.56080¢ 2.46b 0.751@
CTCs 0.0292 0.7402 0.8262 0.9802 0.726% 2.48b 0.845@
MTCy 0.024 0.5202 0.5902 0.895a 0.521b¢ 2.582 0.610°
MTC> 0.019° 0.4362 0.4932 0.829a 0.530p¢ 2.48b 0.574b
MTC3 0.027@ 0.7432 0.8232 0.9802 0.7542 2.46b 0.9382
NTC: 0.021@ 0.5702 0.6332 0.725b 0.483¢ 2.46b 0.675%
NTC: 0.025% 0.7032 0.7762 1.130¢@ 0.6892 2.48b 0.853%
NTCs 0.027% 0.690?2 0.7702 0.922% 0.6452c 2.528b 0.830%
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CT, MT and NT; Conventional tillage (moldboard), Minimumtillage (Chisel) and non-tillage; C1; Vicia cover plant; C2; Lathyrus sativus

cover plant; C3; without cover plant; (CTCn, MTCn, NTCn) Cn, interactions between differentlevels of tillage and cover plant, c, Gampartz
model coefficient; in each section of each column, the meanings with the same letters do not have a significant difference.
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