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Table 1. Some of physical and chemical properties of studied soil
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Figure 1. Van Genuchten (1980) adjusted model fit on data of soil penetration resistance curve (a: control treatment, b:

treatment of sunflower mulch at the rate of 10 tons per hectare, c: treatment of sunflower mulch at the rate of 20 tons
per hectare). 2 Mpa critical Q is shown in the diagram
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Table 2. The parameters of Van Genuchten (1980) adjusted model fit on data of soil penetration resistance curve

Treatment Q Qn sl n R?
MPa cm®cm? )

Control (No mulch) 0.000 13.37 4.47 8.38 0.995

Mulch (10 tons per hectare) 0.747 14.99 6.54 7.78 0.988

Mulch (20 tons per hectare) 0.666 15.00 6.41 12.18 0.975
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Table 3. Effect of mulch levels on field capacity soil moisture, permanent wilting point, least limiting water range
(LLWR) and soil bulk density

Treatment bp LLWR 0Q2 PWP©G onl0 FCeo
(gr cm-3) (cm-3 cm3)
Control (No mulch) 151 5.11 28.4 21.97 37 3351
r'\]"”"’h (10 tons per 1.33 9.09 22.0 19.89 433 31.09
ectare)
Mulch (20 tons per 1.19 9.17 19.1 19.13 48.2 28.30

hectare)

OFC oy Cudgaze JBlas b Cosh, aals LS o &le o
Orc s LLWR 1S o glle o3 ¥+ mhaws o .Cel Oz 5
-0 0aalin ¥ Jgaz 10 cad &)l bl illae .l Opwp 4
Vg, Ceows 4 LLWR (S5 o 2l jlade ]38l L aS 04
il (Foyehy abii 5 (o5 codyb v aS Sl g b
Saie g wals jlews o aS lisres WS ool Baw ol
4 g odd z)l> 09> b &l I LLWR 55 S &l
3 Oes 5 Hm2le) eboe hle (5598 Cunglie Caos
o 5l oolaul e az o a5 ails ly 095 asllas o
2l sals Gl 5 S b, e5d e il
205 oo ala>ds a5 L o» .(Rezaeipour et al., 2018)
Cogb ) 00gumte 45 o LLWR il yiol58) adlo medans jlaie

iled oo @il (SS90 Cugb; 5 ol codb

& Upper limit of LLWR

LLWR (%)

S cosgame Plax b cosb, als @dle mdaw iol38l L
2 Olen 5 gugl ail oo ualS g0l (JBo g il
GalS o I olge 015 a5 030,S 5)155 095 anlllas
4 56 ool (Ohu et al, 1994) sgé o 5,0l JE>
Sldas a8 () <l (Sw slaSLs o pga>
Sl St Gl 9 YL slacush jo lap)] jo (65 )5laS
e 5l e mhaw 005 0 S Co o s dcl
5 Cudgiote JBlas b ceze> Cugb, (liEl L ST LYs
o sl Sy Gl e SB g als Sy
3509 59098 Sglie 5 sl (S 2l 58 le o
Syle JLos 4y 1) Cosgams Plas L gom> Cugb, yol53l
S b Cosh, ol 0 5 Vb > g lle b 5
Yooy yho paw o el 0090 )T s, VO SUS j0 Cuogasne

& Lower limit of LLWR BLLWR

Mulch (ton ha1)

LLWR , gl gl p5G-Y Jsi
Figure 2. Impact of mulch levels on LLWR
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Abstract

It is important to detect the range of soil moisture at which plant growth is associated with the water potential,
soil resistance and least limiting water range (LLWR). The present study was conducted to investigate the
effect of sunflower mulch at different levels on the subsurface resistance (Q) and on the LLWR in a completely
randomized factorial design. Experiments were performed to improve the condition of soil moisture range at
three levels of sunflower mulch and five levels of moisture with three replications. Q was measured by a
laboratory automatic microprocessor by adjusting the depth and velocity of the device cone in the soil. The
moisture content in Q critical for control treatment (without mulch) and treatment with sunflower mulch (10
and 20 tons per hectare) occurred in 28.4%, 22% and 19.1% by volume, respectively. The critical moisture
content (Q) of 10 and 20 tons of mulch per hectare treatment decreased by 6.4 and 9.3%, respectively,
compared to the control treatment. This decreasing trend means an improvement in the moisture content at
critical Q (2 MPa). The moisture content in the Q critical of the 20-tons mulch per ha treatment has decreased
by 2.9% compared to the 10-ton mulch treatment per hectare. This means that better results are obtained by
increasing the amount of mulch per hectare. The LLWR for control treatment and 10 and 20 tons mulch per
hectare was calculated to be 5.11, 9.09 and 9.17% by volume, respectively. This increasing of moisture content
in LLWR indicates the positive performance of sunflower mulch.
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