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Figure 1. System of wood pyrolysis
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Table 1. Some physicochemical properties of the soil used in this study

Soil textural pH EC CCE oM Olsen P TP
classes 1:2.5 ds m? (%) (%) (mg kg
Sandy clay loam 7.2 0.4 18 15 5.5 374
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Table 2. Some chemical properties of apple and grape woods and Biochars

T-P C N
Tape Treatments pH
(ds m*) (mg kg) o
wood Apple 5.59 3.02 36 29.5 0.72
Grape 5.65 2.85 112 45 0.66
. Apple 7 3.2 - -
Biochar 5 ane 7.40 35 - -
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Figure 2. Phosphorus adsorption isotherm curve for (a) apple (b) grape biochar at three incubation period
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Table 3. Effect of apple and grape biochar on Langmuir adsorption parameters in three incubation periods at
various levels of biochar

Levels of Time gmax (Mg kg?) Ki(L mg?) R? SE
?éolfg%r Day Apple Grape Apple  Grape Apple Grape  Apple Grape
blank 785 785 0.3 0.3 0.93* 0.93* 22.13 2213
10 40 760 780 0.25 0.28 0.96* 0.99** 18 9
20 750 751 0.18 0.18 0.97**  0.97** 14.5 14
10 80 745 732 0.15 0.13 0.98**  0.97** 9 16
20 695 685 0.12 0.1 0.96* 0.97** 12.5 14
10 120 600 498 0.08 0.06 0.97** 0.95* 14 13
20 520 415 0.06 0.04 0.98** 0.84* 10 14.5

)las;.u”é:ns;)bs;;w..xa)a[bcia.a)ai*;)bww)o \ c.!a.»)oi**
*: Significant at 1% probability level, *: Significant at 5% probability level, ns: Not significant
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Table 4. Effect of apple and grape biochar on froundlich adsorption parameters in three incubation periods at
various levels of biochar

Levels of n Ks (LY" mg-m, Kg?) R? SE
ioch Ti

b(l;ckgz_alr) ime (day) Apple Grape Apple Grape Apple Grape Apple  Grape
blank 95 95 1.44 1.44 0.91* 0.91* 27 27
10 40 90.56 79 1.25 1.42 0.93*  0.99** 24 9
20 62 62 1.28 15 0.96**  0.93* 17 21
10 80 81 82 1.35 1.23  0.99** 0.96** 9 19
20 55 68 1.06 1 0.98**  0.96** 13 17
10 120 69 22.5 1.16 0.12  0.97** 0.97** 16 14
20 50 14 1.17 0.1 0.98**  0.97** 13 13

S S e NS s e do )0 O e 0 1 s e dojo ) e (o ¥
*: Significant at 1% probability level, *: Signifcant at 5% probability level, ns: Not significant
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Table 5. Effect of apple and grape biochar on temkin adsorption parameters in three incubation periods at
various levels of biochar

Levels of A Ki R? SE
k()g;okcg?)r Time (day) Apple  Grape Apple  Grape Apple Grape  Apple Grape
blank 139 139 93 93 0.98**  (0.98** 13 13
10 40 111 95 84 78 0.99**  (0.99** 10 29
20 85 71 72 69 0.98**  (0.95** 13 18.55
10 80 99.6 108 70 60 0.99**  (0.99** 27 11
20 94 96 65 55 0.95**  (0.96** 21 19
10 120 122 89 60 50 0.99**  (0.99** 17 25
20 80 72 55 40 0.91* 0.77* 20 26.5
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Table 6. Effect of apple and grape biochar on soil buffering indices

Levels of biocha Time MBC PBC SBC EBC
B (L kg?)

(kg™ Day Apple Grape Apple Grape Apple Grape Apple Apple

blank 117 78 102 87
10 40 104 89.5 64 55 82 69 70 63
20 73 69 43 38 58 49 49 41
10 80 82.5 94 61 67 72 81 78 76
20 70 82 51 59 62 71 69 71
10 120 81 29 60 29 71 27 62 23
20 54 24 42 18 48 23 43 18
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Table 7. Effect of apple and grape biochars at different incubation periods on phosphorus standard requirement

'k;i‘;‘fh';r‘)f Time SPRp SPRL SPR¢ SPRy
mg kg*
(9 kg™ Day 2=
Apple Grape Apple Grape Apple Grape  Apple Grape
blank 10 10 14 14 11 11 12 12
10 40 -20 -5 0.7 1.2 -9 0.9 11 0
20 -29 -8 0.3 -10 -18 0.1 -20 -10
10 80 -30 -10 0.1 -15 -20 -5 -51 -15
20 -35 -20 0 -25 -21 -8 -14 -18
10 120 -40 -25 -10 -35 -25 -14 -50 -40
20 -44 -38 -17 -40 -30 -23 -56 -45
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Effect of incubation period of different levels of apple and grape biochars
on the adsorption behavior of phosphorus in a calcareous soil
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Abstract

Organic manures can effect on phosphorus sorption and its availability. Biochar as a renewable organic
source of phosphorus could have a significant role in the enhancement of increase phosphorus
availability in calcareous soils In this study, phosphorus sorption was performed in a calcareous soil
treated with two types of of biochar prouduced from apple and grape pruning at 400 ° C at different rates
(0, 10 and 20 g kg* soil, w/w) and three incubation periods (40, 80, 120 days). Phosphorus adsorption
data were fitted to Langmuir, Freundlich and Temkin models. According to the observations the use of
biochar reduced phosphorus adsorption in the soil while increased the release of phosphorus. Based on
the coefficient of determination (R?) and the standard error of estimation (SE), all three models
Langmuir, Freundlich and Temkin fitted well with the experimental data. High values of Langmuir
(gmax) Was observed (785 mg.kg?) in untreated soil and low values were observed (415 mg.kg™) at the
29.kg? levels of grape biochar. Moreover the binding energy (Kj) declined from 0.3 to 0.04 (I mg?).
Capacity parameters (Kg) of freundlich was variable from 14-90.5 in the apple and grape biochar treated
soil and was 95 in the untreated soils . The intensity adsorption (n) parameter of freundlich was variable
from (0.1-1.5) in the apple and grape biochar treated soil and 1.25 in the untreated soil. The parameter
of (kt) of temkin declined from 93 to 40 g.kg™. Phosphorus adsorption parameters, gmax and K; of
Langmuir, n and K; of Freundlich and K; of Temkin declined in all treatments with the in incubation
periods.The value of soil buffering indices including buffering capacity maximum (MBC), phosphorus
buffering capacity (PBC), standard buffering capacity (SBC), equilibrium buffering capacity (EBC),
and phosphorus standard requirement (SPR) declined in the apple and grape biochar treated soil as
Compared to the untreated soil. It can be generally concluded that use of apple and grape biochar reduces
the phosphorus adsorption zones in calcareous soils while increases the solution phosphoruse.
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