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Background and Objectives: The application of organic matter and soil
conditioners is essential to maintain soil efficiency and achieve sustainable
agriculture. The aim of this study was to investigate the effect of
application of biochar and wood vinegar on penetration resistance and
stability of soil aggregates under forage corn cultivation.

Materials and Methods: For this purpose, a study was conducted in
greenhouse conditions at ShahreKord University. The experiment was
performed as a factorial experiment in a completely randomized design
with 30 treatments in 3 replications. The studied treatments included wood
vinegar in 6 amounts of zero (W), 0.02 (W,), 0.04 (W,), 0.1 (W),
0.2 (W,) and 0.4 (Ws) g/Kg (first factor) and conditioner including raw
material (pomegranate and plum wood) in 2 levels 1 (Bo;) and 2 (Byy)
weight-weight percentage and biochar in 2 levels 1 (B,) and 2 (B,) weight-
weight percentage (second factor) was applied. Soil penetration resistance
of the undisturbed samples at 0, 10, 50, 100, 500, 1000 and 1500 KPa
matric suctions by penetrometer and mean weight diameter of aggregates
by dry sieving was measured.

Results: The results showed that the main effect of wood vinegar and
conditioner (raw material (pomegranate and plum wood) and biochar)
application and the interaction effect of wood vinegar and conditioner (raw
material (pomegranate and plum wood) and biochar) application on bulk
density and aggregate stability and soil penetration resistance at 0, 10, 50
and 500 KPa matric suctions were significant at the level of 1%. The
application of wood vinegar and raw material increased bulk density and
aggregate stability that the highest aggregate stability was related to W,B,
treatment, which increased the stability of aggregates by150%. Also, the
application of wood vinegar and raw material increased the reduction of
soil penetration resistance. So that at 0, 10, 50, 100 and 500 KPa matric
suctions, the greatest decrease in penetration resistance was related to
W;B, treatment, which soil penetration resistance was observed in 81.7,
82.89, 86.89, 78.65 and 78.65% of the control.

Conclusion: Wood vinegar and biochar has high organic carbon, which is
effective in increasing the aggregates stability and creating larger

a4


mailto:karimian.nasrin1368@gmail.com
mailto:karimian.nasrin1368@gmail.com
mailto:shoja2002@yahoo.com
mailto:Motaghian.h@yahoo.com
mailto:ramin.iranipour@gmail.com
mailto:Moghaddam623@yahoo.com

aggregates and increasing mean weight diameter of aggregates and the
cause can be attributed to the increase of the bonding force between the
aggregates by the compounds in organic matter. Also, biochar and wood
vinegar reduced soil penetration resistance by increasing soil organic
carbon and reducing soil bulk density.
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Table 1. Some properties of the irrigation water in the study.
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Table 2. Some physicochemical properties of the soil, wood vinegar, biochar and raw material in the study.

plr esle ey JB o S e Sk A S
Raw material Biochar Wood vinegar Soil Unit Property
- - - S o0 ¢S - Soil texture S+ sl
Silty clay loam
_ - - 1.13 (gcm®) Bulk density (s alb o yase o
7.8 8.2 3.11 75 - (1:2) pH axod
3.01 3.3 267 0.2 (dsm?) Electrical Conductivity S = cglaa
54.9 55.3 325 0.22 (%) Organic Carbon  Jf -, S
0.65 0.79 0.1 0.2 (%) Nitrogen o35 %
- - - 117 (mgkg™) Phosphorus 4.
- - - 160 (mgkg™) Potassium el

1- Mean Weighted Diameter, MWD
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Table 3. Results of ANOVA (mean square values) the effect of application of biochar and wood vinegar
on bulk density and organic carbon of soil under forage corn cultivation.

s AL o pase o sl g lub of sl
Organic Carbon Bulk density Structure Stability Treatments
0.38 0.07" 0.04" 5 Wood vinegar o s S
1.48 0.64" 0.56" 4 Amend  ~ol esle
0.024" 0.008" 0.03" 20 WA ol asbeit g 4 e
0.01 0.0003 0.01 60 Error U
8.70 1.44 9.50 - Coefficient of variation (/) <, s

LSD &350 bl 1) Dozl edans 53 051 ol ims *
* Indicate that variances are significant at the level of 1%

e 55 S 5 S S 5 Gl o pate o g g 4S e s PG 03l 3 )08 S il anlie gl —E s

Table 4. Effect of application of raw material and wood vinegar on bulk density and organic carbon of soil
under forage corn cultivation.

Lo les
Ws W, W, W, A W, .
reatments
Organic Carbon )i - S
1.52° 1.44° 1.35P¢de 1,21 % 1,210 1.13 Boy
1.31%f 1.32° 1.31° 1.10 1.18 1.05% B
1.59° 1.51° 1.43° 1.29 1.289 1.20" B,
1.39° 1.39° 1.29 1.19' 1.18' 1.12 B,
0.94" 0.81™ 0.73" 0.64° 0.61° 0.22° B,
Bulk density (s sl o a5 o >

1.003' 1.01¢ 1.04K 1.08%" 1.13f 1.19° Bo,
1.08%" 1.11% 1.2¢ 1.26¢ 1.32¢ 1.39° B
1! 1.01¢ 1.06" 1.08%" 119" 1.18° B,
1.041 1.08" 1.11% 1.17° 1.27° 1.38° B,
1.522 1.53% 1.53? 1.54° 1.542 1.54% B,

A3 o LSD ¢y ge31 olial 2 /) Il o 53 s me SVl L alie Gy (ks GlanSile s, 8 s
Mean with different letters indicate a significant difference based on the 1% fisher-LSD test
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Table 5. Effect of application of raw material and wood vinegar on stability of soil aggregates under forage
corn cultivation.

W W, W, W, A W, woles
Treatments
Structure Stability lsalast= s b
0.97¢f 1.08%f 1.003¢efon 1.06%1 1.07%f 1.02%f Boz
1.07%% 1.13%% 1.13% 1.07% 1.03%0 1.003°%" Box
0.97¢%" 1.3%° 1.32% 1.45°% 1.39% 1.32% B,
0.97%% 1.06%f0 1.16° 1.03°%f0 1.13vcde 1.12%% B,
0.89"" 0.9" 0.71" 0.83" 0.88™ 0.58! Bo

L3t LSD Oga30 bl 7Y Jlazs C]a“ 55 Jls gme OVl BBl wulie oy o (ghils sla S0l sy e s
Mean with different letters indicate a significant difference based on the 1% fisher-LSD test
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Table 6. Results of ANOVA (mean square values) the effect of application of raw material and wood vinegar
on penetration resistance and stability of soil aggregates under forage corn cultivation.

o les
1500 1000 500 100 50 0 df o
Treatments
« « * " S
1 263" 141168 40176 42381 20056 4267 5 R
Wood vinegar
ns ns * * * * * j‘y\—él aJLﬂ
2 5.81 2636606" 649046 641772 181808 59834.4 4
Amend
« » * » * Mol osle 3k Y
M 464 86387 32579 318660 17951 3306.6 20 ST o S
W*A
st
3 3.57 50 167 16 269.1 6
Error
Sk o 5
006 005 10.8 13.7 177 176

Coefficient of variation (/.)

LSD UF)TJALM\)!/\ JL«.Z>\ CE.A)J LS)\J@M (:.,\;j QJ}{)IJ&M g_,»:TJS Agns_g%
* and ™ indicate that variances are significant at the level of 1% and is non-significant, respectively
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Table 7. Effect of application of raw material and wood vinegar on soil penetration resistance (kPa) under
forage corn cultivation at 0, 10, 50 and 500 kPa matric suctions.

W5 W4 W3 Wz W]_ WO
0 kPa matric suctions Jial s + 25

75.8%1 77.86% 79.66% 81.06" 80.03% 80.26" Bz
76.36% 78.46% 77.80% 80.06" 79.33% 79.93% Bo
47.90" 50.30"" 49.16%" 57.26%" 56.08°%" 61.28°" B,
57.33¢" 54,99°" 62.27°%" 59.38%" 61.53%" 56.21°" B,
96.40° 157.10° 126.48° 260.53° 260.56° 261.96° Bo
10 kPa matric suctions JIul s Ve 25
149,60t 154.56°%f 152.7¢4f0 151.9¢defoh 155.13°%¢¢f 150.86°¢¢fon Bz
148.4°0¢foni 154.10% 155.26%f 159.23% 157.96% 160.06% Bo
97.33 98.63 101.06%" 98.80/ 100.56%" 99.97" B,
101.16"" 99.40" 106.8°791 109°defoni 107.93¢efani 110.33¢defoni B,
179.93° 190.17° 198.83° 463.37° 586.86° 472.14° Bo
50 kPa matric suctions JSul s o0 i

21753 221.26" 222,56 2.16" 229.96%" 229.93° B02
226.30" 239.59% 234.96" 238.00%" 243.66° 244.06° BO1
107.00° 108.40° 131.30° 137.66™ 136.30" 138.26¢ B2
141.96™ 146.66 149.36™ 12854™ 156.43"™ 162.33' B1
368.80" 375.13¢ 383.93° 806.30" 806.10" 816.38 BO

100 kPa matric suctions JIub ks Vo 25

302.53¢ 304.56 307.13M 313.03° 314.60° 313.76° B02
310.96°™ 325.230%f 321.039%f0 322.6%M 328.66% 338.7¢ BO1
192.28' 193.10' 215.76% 223.1" 216.66% 222.56M« B2
227.20" 231.33" 234.33" 237.85" 241.16" 205.64 B1
452 5° 459.86™ 473.66" 892.33° 892.23° 901.02° BO

500 kPa matric suctions JICub s 00 25

943.9' 950.53 961.86" 967.10/ 992.90' 1005.6" B02
1002.93" 1013.37" 1017.93° 1035.40" 1053.57° 1102.73° BO1
704.10" 712.66" 729.77° 733.43¢ 733.50° 736.57¢ B2
740.07™ 748.53% 756.10° 782.70" 789.10" 802.63™ B1
1302.33° 1307.46° 1327.67° 2043.82° 2047.05° 2046.32° BO

A3 o LSD ¢y ge31 olisl 7Y Jlex| o 53 s gme SVl L alie Gy (hls GlapSOls s, 8 s
Mean with different letters indicate a significant difference based on the 1% fisher-LSD test
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