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Pyrolysis and Biochar Production
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Production of SUP modified Biochar
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Characteristics of soil and organic supplements used in the study

Parameter
Pyrolysis temperature (°C)
Texture
Total Carbon mass fraction (%)
Total Nitrogen mass fraction (%)
C/N ratio
Organic matter (g kg?)
Water holding capacity
Bulk density (g cm3)
pH
Electrical conductivity (dS m?)
Cation exchange capacity (Cmol kg?)
Available major nutrients (g kg?)
Na
K
Ca
Mg
NO;-N
NH,-N
P
Available minor nutrients (mg kg?)
Mn
Fe
Cu
Zn

={®
450

68.97 (3.21)
3.67 (0.12)
18.79

135.5 (7.06)
0.342 (0.013)
9.35 (0.13)
4.45 (0.21)
47.32 (2.29)

BP
400

72.32 (3.51)
5.22 (0.27)
14.05

142.6 (7.3)
0.255 (0.012)
9.57 (0.12)
5.42 (0.27)
53.56 (2.06)

Available nutrients (g kg?1)

0.61 (0.025)
25.79 (0.94)
6.73 (0.28)
7.29 (0.25)
0.081 (0.004)
n.d
1.5 (0.081)

Available minor nutrients (mg kg?)

3.07 (0.15)
6.55 (0.34)
0.4 (0.02)
23.2 (0.87

0.578 (0.023)
21.51 (0.74)
8.3 (0.39)
6.94 (0.24)
0.094 (0.004)
n.d
1.56 (0.082)

3.75 (0.16)
9.83 (0.5)
0.46 (0.02)
24.2 (0.84

BL
500

73.61 (2.84)
4.51 (0.29)
16.32
164.2 (6.77)
0.24 (0.013)
9.92 (0.15)
4.73 (0.24)
51.54 (2.5)

0.233 (0.01)
26.79 (0.98)
8.79 (0.36)
6.07 (0.21)
0.117 (0.005)
n.d
1.15 (0.062)

2.4 (0.11)
3.28 (0.17)
0.33 (0.01)
22.2 (0.83

V. Compost

21.18 (1.03)
1.75 (0.06)
12.1
30.47 (1.52)
122.1 (6.25)
0.76 (0.034)
6.5 (0.09)
6.88 (0.34)
12 (0.461)

0.212 (0.008)
6.23 (0.22)
11.42 (0.54)
3.63 (0.16)
8.14 (0.338)
4.63 (0.25)
5.63 (0.295)

212 (9.28)
1230 (64)
18 (0.87)
53 (3.84

Manure

24.16 (1.12)
3.86 (0.15)
6.26
34.15 (1.7)
102 (5.32)
0.71 (0.027)
8.47 (0.06)
5.22 (0.25)
23 (1.11)

0.624 (0.023)
3.43 (0.74)
2.34 (0.39)
4.18 (0.24)
9.36 (0.004)
11.2 (0.69)
3.22 (0.082)

129 (4.6)
112.2 (4.5)
3.8 (0.02)
18 (1.84

Soil

Loamy sand
0.895 (0.04)

1.871 (0.09)
35.4 (1.81)
1.39 (0.06)
6.92 (0.1)
0.52 (0.03)
9.91 (0.38)

0.015 (0.001)
0.105 (0.004)
0.074 (0.003)
0.029 (0.001)
0.018 (0.001)
n.d
0.023 (0.001)

32.5 (1.54)
10.74 (0.55)
8.73 (0.39)
28.2 (1.06



Nomenclature of different treatments used in the study

Control Polystyrene modified Biochar (BP) LDPE modified Biochar (BL) Conventional Biochar (BC)
P B

Biochar (C) Co P, ) P, L, L, L, B, B, 3

Vermicompost +
Biochar (VC)

VC, VP, VP, VP, VL, VL, VL, VB, VB, VB,

\ERN RS

M MP MP MP ML ML ML MB MB MB
BlOChar (MC) CO 1 2 3 1 2 3 1 2 3

Vermicompost +
Manure + VMC, VMP, VMP, VMP, VML, VML, VML, VMB; VMB, VMB,
Biochar (VMC)
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Phenological




Effect of Biochars on plant growth index (Control group)
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Bell pepper
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Means followed by the same letter are not significantly different at p<0.05 according to Tukey's test.
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Effect of Biochars on plant growth index (BP)
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Effect of chars on plant growth index (BL)
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Effect of chars on plant growth index (BL)
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Effect of chars on plant growth index (BC)
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Effect of chars on plant growth index (BC)

~N
o

560 g
x —
xX
850 -
IE -S
-
40 <
o 2
5 o
O30 1G]

N
o

=
(=]

20 40 60 80

Days after transplanting

100 120 100

Days after transplanting

Growth index (cm)
Growth index (cm)

50

100

50
Days after transplanting

100
Days after transplanting

Means followed by the same letter
are not significantly different at
p<0.05 according to Tukey's test.



3000

2500

[
g

1500

Mean yield (g/plant)

=

Bell pepper

(a)

——ab
e

L
0
L
P -
o
III-.t
E . :
If ¢ ;
ok
0 5 10
Control BP

= c-e
— bc

15

Effect of Biochars on fruit yield

b-d

—
k-o
q

k-n

5 10

BL
Rate of application of char (t/ha)

= eg

15

" C,
VC,
MC,

B VMC,

o-s
= mn

12000

10000

8000

6000

—
Mean yield (g/plant)

4000

2000

10 15
BC

1 tu

0

Control

I

uv

——ab

c-g

—— bc

d-j

— b-d
— c-i
g-o
= e-k

4 i X

R
.

10 15 5 10 15

BP BL

Rate of application of char (t/ha)

b-e

BC

Means followed by the same letter are not significantly different at p<0.05 according to Tukey's test.

15



Effect of chars on fruit dry weight
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Effect of Biochars on fruit quality parameters
Bell pepper

Control BP BL BC
0 t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha
53(-1) 5.4(f-i) 5.3(e-h)
5.9 (e-h) 5.4 (g-k) 5.8(ab) 6 (a) 5.8(b-d) 5.9 (ab)

5.8(g-]) 5.6 (i-1)
5.5 (k- n) 54(i-1) 61(-1) 5.8(op)
BL

BC
10 t/ha

Biochar
Vermicompost+ Biochar
Manure+ Biochar
Vermicompost + Manure + Biochar

5.7 (g-}))

5.6 (h-k)
54 (i-1)

Control BP
5t/ha 10t/ha

5t/ha 10t/ha 15t/ha 5t/ha 15 t/ha

0.265 (e - k) 0.269 (e - k)

15 t/ha

Biochar

0.278 (b -j) 0.281 (b - )

0.27 (e-j) 0.278 (b-j) 0.288 (a- h) 0.272 (d - j) 0.283 (b- i) 0.275 (c - j)

0.266 (e - k)0.286 (a-h) 0.283 (b - i) 0.273 (e - k)0.286 (a-h) 0.292 (a - f) 0.267 (e - k) 0.29 (a-g) 0.287 (a - h)

Vermicompost + Biochar
0.276 (c - j) 0.286 (a - h)

Manure + Biochar

Vermicompost+ Manure + Biochar

Control BP BL BC
O0t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10 t/ha

159.1(d-m) 165.9 (a-g) 163.8 (b-k)

Vitamin C (mg/100g) 15 t/ha

Biochar

162.7 (b-1) 163.9 (b-j) 159.2 (d-m) 162.4(c-)

Vermicompost + Biochar

Manure + Biochar 161.6 (c - m) 166.4 (a - f) 164.8 (b - i)

159.5 (d - m) 165.1 (a-i) 163.3 (b-m) 161.5(c-m) 165.3 (3 8)

Means followed by the same letter are not significantly different at p<0.05 according to Tukey's test.

Vermicompost + Manure + Biochar




Effect of chars on fruit nutrients

Control BP
O0t/ha 5t/ha 10t/ha

15 t/ha

BL
10 t/ha

15 t/ha

5t/ha

4.2 (e-i)
4.4 (c-f) 4.4 (c-f)

Char
Vermicompost + Char
Manure + Char
Vermicompost+ Manure + Char

4.2 (e-i)
4.3 (d-h)
4.4 (c-f)

4.2 (e-i)

Control BP
5t/ha 10t/ha

15 t/ha

Char
Vermicompost + Char
Manure + Char
Vermicompost+ Manure + Char

0.446 (e - n) 0.471 (b - n) 0.482 (a - k)

0.481 (a - 1) 0.498 (a- h) 0.487 (a - k)

4.3 (b-e)
4.5 (ab)

43 (a-c)

4.5 (b-f)
4.3 (f-j)

BL

Control BP
Vitamin C (mg/100g) 0t/ha 5t/ha 10t/ha 15t/ha

Char 17.67 (f-k) 18.14 (b-i)

Vermicompost + Char
Manure + Char
Vermicompost+ Manure + Char

17.87 (d-j) 18.06 (c-i) 18.23 (b-1i)

18.41 (b - h)

Means followed by the same letter are not significantly different at p<0.05 according to Tukey's test.

15 t/ha

5t/ha 10 t/ha

0.451(d-n) 0.488(a-k) 0.494(a-i)

0.476 (b - n) m

BL
5t/ha 10t/ha 15t/ha

17.76 (e - j) 18.37 (b-h) 18.29 (b - h)

18.07 (b-j) 18.52 (a-f) 18.41 (b - h)

BC
5t/ha 10t/ha 15t/ha
4.2 (c-f) 42(b-e)
42(b-e) 44(a-d) 45(a-c)

4500 4 (b-e) 47boel

4.4 (e-i) 45(e-i) 4.5 (K)

BC

15 t/ha
0.446 (e - n)

5t/ha 10 t/ha

0.445 (e-n) 0.476 (b-m) 0.486 (a- k)

0.466 (c-n) 0.489(a-j) 0.493 (a-i)

BC
5t/ha 10t/ha 15t/ha

- 17.79 (e -j) 17.83 (e -j)

18.13 (b -i) 18.33 (b - h) 18.52 (a - g)

17.99 (c-j) 18.59 (a-f) 18.69 (a-f)




Effect of chars on fruit flavour index
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Effect of Biochars on fruit physical characteristics

Length (cm)

Control BP
O0t/ha 5t/ha 10t/ha 15t/ha

BL
5t/ha 10t/ha 15t/ha

95(a-e) 9.6(a-¢e)
9.7(a-e) 10.1(a-e)10.2(a-¢e)

10.2 (a-e)
10.2 (a-e)10.4 (a-d)

BL
5t/ha 10t/ha 15t/ha

Biochar 9.6(a-e) 9.8(a-e)
Vermicompost + Biochar 97(a-e) 10(a-e) 10.2(a-e)
Manure + Biochar 9.6(a-e) 10.1(a-e)
Vermicompost+ Manure + Biochar (9.7 (a-e) 10 (a-e)
Width (cm)
Control BP
O0t/ha 5t/ha 10t/ha 15t/ha
Biochar 59 (bc) 6(d-f)

Vermicompost + Biochar 6.1(d-f) 6.3(ab) 6.4(de)
Manure + Biochar 6.3 (de)
Vermicompost+ Manure + Biochar [5.8 (d - f) 6.4 (de)

wall thickness (mm)

6(d-f) 6(d-f)
6(d-f) 6.3(de) 6.5(de)
6.3 (de)

6.2 (d-f)

Control BP
O0t/ha 5t/ha 10t/ha 15t/ha

BL
5t/ha 10t/ha 15t/ha

Biochar
Vermicompost + Biochar
Manure + Biochar
Vermicompost+ Manure + Biochar

4.9 (d-i)
5.1(b-i) 53(a-g) 5.4 (a-g)

5.5(a-f)

4.9 (d-i)

5(c-i) 53(a-g) 5.5(a-f)
5.5 (a-f)
5.5(a-g)

BC
5t/ha 10t/ha 15t/ha
9.8 (a-¢e)
9.5(a-e) 9.8(a-e) 10.1(a-¢e)

10(a-e) 10.4 (a-d)
10.2 (a-e)

BC
5t/ha 10t/ha 15t/ha

5.4(d-f) 5.7(d-f) 59(d-f)

58(d-f) 6.2(d-f) 6.3(de)
6.1(d-f)
6.2 (d-f) 6.5 (de)

BC
5t/ha 10t/ha 15t/ha

49(d-i) 5.1(b-i) 5.2(a-h)
54(a-g) 5.6(a-e)
5.4(a-g) 5.5(a- f&

Means followed by the same letter are not significantly different at p<0.05 according to Tukey's test.



Effect of chars on fruit physical characteristics

Polar diameter

Control BP BL BC
O0t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha
Char
Vermicompost + Char 6(a-d) 6.2(a-d) 6.2(a-d) 59(a-d) 6.2(a-d) 6.1(a-d) 6(a-d) 6.1(a-d)

Manure + Char
Vermicompost+ Manure + Char 6.1(a-d) 6.2(a-d)

6.1(a-d)
6.2 (a-d) 6.1(a-d) 6.2(a-d)
Equitorial diameter

Control BP BL BC
O0t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha

Char

Vermicompost + Char 6.5(a-f) 6.6(a-f) 6.4(a-f) 6.6(a-f) 6.5(a-f) 6.4(a-f) 6.6(a-f)

6.6 (a-f)
6.6 (a-f) 6.7(a-¢e)

Manure + Char

Vermicompost+ Manure + Char 6.6(a-f) 6.7(a-¢e)

Means followed by the same letter are not significantly different at p<0.05 according to Tukey's test.



g\ @3, Botipopeer Effect of Biochars on fruit nutrients
k\ f Sodium (mg/100g) Means followed by the same letter are not significantly different at p<0.05 according to Tukey's test.
Control BP BL BC
O0t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha
Biochar 93.8(a-f) 95.77(a-1) 90.85(c-f) 93.81(a-f) 94.8(a-1) 96.77(a- e)
Vermicompost + Biochar 95.78(a-f) 98.75(a-e) 100.7(a-e) 94.25(a-f) 98.14(a-e) 99.61(a-e) 93.81(a-f) 96.77(a-e€) 99.73(a-e)

Manure + Biochar

99.73(a-e) 100.7(a-e) 98.75(a - e)
Vermicompost+ Manure + Biochar [94.05(a-f) 98.7(a-e) 100.7(a - f) 100.7(a - e)
Potassium (mg/100g)

Control BP BL BC
0t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha

15 t/ha

Biochar
Vermicompost + Biochar 3607(h-k) 3827(f-i) 3576(h-1) 3963(e-i) 3465(i - m) 3976(d - i)
Manure + Biochar 3701(g - j) 3909(e - i) 4109(b - h) 3821(f - i)
Vermicompost+ Manure + Biochar 3821(f - i) 3967(d - i) 4082(c - i) 4045(c - h)
Calcium (mg/100g)
Control BP BL BC
0t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha
Biochar
Vermicompost + Biochar 48.07(ij) 49.82(g-j) 51.57(g-j) 49.61(h-j) 51.45(g-j) 52.64(f-]) 47.2(j)  48.07(ij) 49.82(g-j)
Manure + Biochar 56.01(c- h)

53.88(e - j) 56.23(b- h)

52.94(f-j) 55.26(c-i) 56.21(b- h) 51.5(g-j) 54.36(d-j) 54.48(d-j)

Vermicompost+ Manure + Biochar 47.71(ij)

Magnesium (mg/100g)
Control BP BL BC
0t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha

15 t/ha

Biochar
Vermicompost + Biochar 95.42(a - h) 100.4(a-g) 102.6(a-f)
Manure + Biochar - 95.42(a-h) 98.71(a-g) 100.4(a-g) 96.06(a - g) 99.66(a-g) 101.4(a-g) 97.71(a- g) 100.7(4-g) 102(a-f)
Vermicombpoc<t+ Mantire + Riochar 100 1(a -o) 102(3 - f) _ 100 4(a - o) 102 8(a - f) _ 101 7(3 - o) _



Tomato Effect of chars on fruit nutrients

Sodium (mg/100g) Means followed by the same letter are not significantly different at p<0.05 according to Tukey's test.
Control BP BL BC
0t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha

Char
Vermicompost + Char 239.9(a- h)247.3(a-h)252.3(a-h) 241.5(a - h) 249.8(a - h) 252.3(a - h)

Manure + Char 243.7(a-h) 256.4(a-g) 253.8(a- h)
Vermicompost+ Manure + Char  246.2(a- h) 253.8(a- h) 256.7(a - g)

Potassium (mg/100g)

242.4(a-h)249.8(a- h)

Control BP BL BC
5t/ha 10t/ha 15t/ha

0 t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha

Char
Vermicompost + Char
Manure + Char

Vermicompost+ Manure + Char
Calcium (mg/100g)

4786(e - h) 4865(d -g) 5034(c-f)

4713(f-i) 4869(d-g) 4657(f-i) 4750(e - i)

Control BP BL BC
0 t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha
Char
Vermicompost + Char 105.3(c- g) 107.5(a-e) 108.5(a - e) 104(d-g) 106.4(a-f) 107.1(a-€) 103.9(d - g) 105.6(b - g) 107.5(a - €)

Manure + Char
Vermicompost+ Manure + Char  108.7(a - e) 112(a-e) 111.1(a-e) 112.5(a-e)
Magnesium (mg/100g)

Control BP BL BC
0 t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha

Char
Vermicompost + Char 214.4(a- g)
Manure + Char 203.9(a- h)210.9(a-g) 214.4(a - g) 207.4(a-g) 211.9(a-g) 215.4(a-g) 210.9(a- g) 214.9(a - g)

Vermicompost+ Manure + Char 2113(a-g) 216(a-f) 218.7(a-e) 210.7(a - h) 215.9(a- f) 219.8(a - d) 212.2(a-g)




Effect of chars on fruit nutrients

Means followed by the same letter are not significantly different at p<0.05 according to Tukey's test.

Bell pepper

Control BP BL BC
O0t/ha 5t/ha 10t/ha 15 t/ha 5t/ha 10t/ha 15 t/ha 5t/ha 10t/ha 15 t/ha

Nitrogen (%)

Char
Vermicompost + Char
Manure + Char

3.47(j)

4.29(e-g) 4.66(ef) 4.85(f-i) 4.59(ef)  4.84(h-j) 4.31(f)  4.35(ij)

Vermicompost+ Manure + Char | 4.05g-j 4.51ef 4.93e-g 4.7le-i 4.32ef  4.92de  5.15f 4.37ef  4.88de  5.08f-i
Control BP BL BC
Phosphorus (mg/100g) O0t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha
Control 2324(i-K) 2449(F-k) 252.1(d-j)
Compost (5 tha™) 276.3(a - h) 281.5(a - g) 278.7(a - g) 283.1(a - g) 263.5(a - j) 283.2(a-g) 283.6(a-f)
Manure (5t ha) 286.6(a - f) 283.7(a - f) 284.6(a - f)
Compost + Manure (1:1) (5 t ha™) 289.5(a - e) 279.4(a - i)
Tomato Control BP BL BC
Nitrogen (%) 0 t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha
Char -———— A7) 341) 3420)
Vermicompost + Char 5.05(d-g) 5.39(d-f) 5.68(d-f) 5.17(d-f) 5.27(d-f) 5.09(d-g) 4.93(e-g) 5.07(d-g) 5.14(d-g)
Manure + Char 5.87(0) 7.39(20) 7.67(ab)  7.86(a) 6830 746fac)  7.8a) 691(bc) 7.25(ac) 7.52(ac)
Vermicompost+ Manure + Char | 4.86fg 5.29d-f 5.53d-f 5.75d-e 5.2d-g  5.41d-f 5.47d-f 5.0le-g  5.43d-f 5.39d-f
Control BP BL BC

0t/ha 5t/ha 10t/ha 15t/ha

376.2(b-g)380.1(a - g)
379.9(a-g) 386.1(a-g) 390.1(a - g)
398.6(a - f)

408.8(a - )

5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha

_379.7(a -g)385.4(a- g)
382.5(a-g) 393.3(a-f) 395.4(a - f)
405.4(a - f)
403.8(a - f)

Phosphorus (mg/100g)
Control

Compost (5 t ha)
Manure (5t ha™)
Compost + Manure (1:1) (5t ha™?)

383.8(a-g) 384.2(a-g)

400.5(a - f)
396.8(a - g) 409.1(a - f)




&\ ;. Bellpepper Effect of chars on fruit micronutrients

Iron (ug/100g) Means followed by the same letter are not significantly different at p<0.05 according to Tukey's test.
Control BP BL BC
5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha
Char
Vermicompost + Char 5038(b - h)
Manure + Char 4850(c-i) 4829(c-i) 4977(b-h) 4835(c-i) 4612(e-i) 4776(d-i)
Vermicompost+ Manure + Char 4846(c - i) 5078(b-g) 5116(b-f) 4933(c-i) 5069(b - g) 4920(c - h)
Copper (ug/100g)
Control BP BL BC
Ot/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha
Char
Vermicompost + Char
Manure + Char 448.4(h - k) 458.6(g-j) 471.5(e - h) 461.2(g-i) 472.7(e-h) 445.7(h-1) 468.1(f-h) 476.9(d - h)
Vermicompost+ Manure + Char
Zinc (ug/100g)
Control BP BL BC
5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha
Char

Vermicompost + Char
Manure + Char

Vermicompost+ Manure + Char 856.8(f)
Manganese (ug/100g)
Control BP BL BC
0t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha
Char
Vermicompost + Char 794(d - h) 825.6(c-h) 779.6(e - h) 802.8(d - h) 773.2(f-i) 789.3(d-h)

Manure + Char
Vermicomnoctd: Manitire + Char 776 9(e - h) 792 6(d - h) QN7(d - i) QN1 6(d - h) 221 5(c - h)




Tomato Effect of chars on fruit micronutrients

Iron (ug/100g) Means followed by the same letter are not significantly different at p<0.05 according to Tukey's test.

Control BP BL BC
0t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha

15 t/ha

Char
Vermicompost + Char
Manure + Char 6591(c-g) 6696(c-g) 6677(c-g) 6354(fg) 6505(d-g) 6570(d - g) 6247(fg) 6462(e-g) 6570(d-g)
Vermicompost+ Manure + Char 6447(e - g) 6524(d-g) 6677(c-g) 6803(b-g) 6677(c-g) 6715(c-g) 6801(b-g) 6570(d-g) 6677(c-g) 6785(c-g)
Copper (ug/100g)
Control BP BL BC

Ot/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha

Char

Vermicompost + Char
Manure + Char

827.8(h - k)

589.2(n - p) 615.5(mn) 578.7(n-q) 595.3(no) 594.3(no) 621.2(I-n)

Vermicompost+ Manure + Char 732.7(k - m) 775.7(j - 1) 790.6(1 - k)
Zinc (ug/100g)
Control BP BL BC
0t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha
Char
Vermicompost + Char 1541(h) 1582(gh)  1595(gh) 1558(h) 1574(h) 1589(gh) 1562(h) 1587(gh)  1602(gh)

Vermicompost+ Manure + Char 1845(fg)
Manganese (ug/100g)
Control BP BL BC
O0t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha 5t/ha 10t/ha 15t/ha

Char
Vermicompost + Char 392.6(b - h) 400.5(b - h) 366.4(d - k) 383.6(c-i) 403.4(b-g) 379.8(c-j) 393.2(b-h)
Manure + Char 42500 e e e

Vermicomoost+ Manure + Char  [3198(i~m) 376.3(c-i) 412.2(b-f 437(bc) 379.4(c - k) 407.2(b-g) 428(b - d) 369.1(d - k) 402.4(b - h) 422.2(b - &)



Relative nutrient leaching concentration

Relative nutrient leaching concentration

(mg/L)

(mg/L)

15

10

-10

-15

-20

-30

200

100

-100

-200

-300

-400

Leaching column test

12
Leaching events
._/.\
\.a—g—s,‘.
6 8 0 - 12

Leaching events

-o-VP
-e—-MP
-@-VMP

P a P
¥ — 00—

14 16 18

—o-\P
-o-MP
—o-VMP

Relative nutrient leaching concentration

(mg/L)

Relative nutrient leaching concentration

100

50

-100

-150

-200

-250

0—0-0,

6 8 10
" _o—9—o "

Leaching events

Leaching events

12

14 16

Potassium

-o-VP
—o—MP
—o-VMP

0=0—=0==0—0=——0—0____

18

Magnesium

—o-\P
—-o—MP

—o-ViiP

18



Leaching column test
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Leachate column test
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Leachate column test
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Leachate column test
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Principal component analysis (bell pepper)
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Principal Component 2
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Conclusions

« The positive impacts of biochars/single-use plastic- char composites and organic fertilizers co-application on plants growth,
productivity allows more consideration on the feasibility of char and organic supplementation as a helpful cultural practice
in the production of bell peppers and tomatoes in tropical laterite soils.

« The sole application of char to soil yielded relatively better plant responses with respect to control, its relative significance
when compared to application of organic fertilizers cannot be justified. The co-application of organic fertilizers and chars
can however substantially enhance the nutrient use efficiency from organic fertilizers.

« The added benefits of larger fruit sizes, higher dry weights, improved fruit quality parameters also advance the case for co-
amendment.

 Integrated application of manure and polystyrene-char composite (10 t/ha) has improved the productivity of bell pepper and
tomato by 112 %, and 84 % as compared to the application of manure alone. Moreover, these increments in the fruit yields
when compared to non-supplemented soil can rise by 238 % (bell pepper), 198 % (tomato).

« The co-application of single-use plastics-char composites at 10 t/ha along with manure could be the most productive

treatment for bell pepper and tomato production in the study area.
38
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