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Table (1) Physical and chemical characteristics of the soil used in the experiment

& 53 sl s
Property Unite value
pHe 7.83
ECe ds m* 0.92
Clay % 14.47
Silt % 67.25
Sand % 18.3
Textural class (USDA) - Silt loam
CEC Cmol, kg™* 9.86
Organic Carbon % 0.95
Total N % 0.0045
Available P (mgkg™) 6.46
Available K (mgkg™) 448 .87
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Table(2) Properties of agricultural residues and biochars

S gl e 3 Ses EC

PH T STots s

. . ' ds m'l .
Biochar ash  Biochar yield o.C Organic compound
A A
125 - 3.59 59 50.11 &r bl
Rice residues
15 - 0.459 5.88 56.35 e L
Cotton residues
115 - 269 588 5212 158" sL,
Rapeseed residues
22 37.1 448 6.84 46.11 YO g sl s
Rice biochar350
10.5 40.1 0.55 6.86 42.80 ¥O 4y lo g
Cotton biochar 350
125 34.1 5.23 6.84 48.99 L T R
Rapeseed biochar 350
32 19.4 4,99 9.6 23.69 Voo g ol
Rice biochar700
115 28.5 0.943 8.65 13.89 Voo el Sl g
Cotton biochar 700
19 28.0 452 917 2223 Voo Sl e

Rapeseed biochar 700
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Table (3) Analysis of variance of the application of biochar on growth parameters of Corn

ol
Sl e Ot pia
MS
AU a0 Wl joss e 03s FO5s ol ol gl s S.0V
T]ilme to first 6l Stem vr\]/et g g NL;rinb?r hPlanht &al3T
owerin eight of lea eight
wering Stem dry welg Leafdry  Leaf wet 9 df
weight weight weight
36.16° 10227 25517  0.9297 756 1.797 14597 2 biochar ,l> 5.
35.16™ 3.38"™" 239" 0.522™ 6.29™" 1797  2592.3™ 1 level <.
6.72™ 0.385™ 22.22" 0.842™ 9.08™" 1.12™ 0.22™ 1 temperature L.
16.2 2.74 86.34 0.258 3.81 0.58™  997.4 2 ol Xl s
biochar xlevel
2.8" 127”7 1165™ 03847 5227 112" 29457 2 los Xl
xtemperature
biochar
16.72" 0.52" 5.74" 0.3117 2577 0.375™ 266.72" 1 ol x s
xlevel
temperature
5.26" 2.13 35.32 0.241 5.22 0.5" 83.53™ 2 e XLl
xlevel
xtemperature
biochar
2.22 8.12 8.53 14.57 7.004 5.004 7.29

CV ol o o

Db o ls pae Dol c-\;)w);ba\ u/\da.» 03 Ll gre Syl ;L:; 55 4 NS 5 o

*xk %% *and ns, significant at the 0.1, 1, 5% levels probability and non-significant, respectively.
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Table (4) Mean comparison of effects of biochars, temperature, and application rates on growth
parameters of Corn

@vuf@)u Wl it 0 I ISP RNC. TG-S PR S IUS PR QNN ,L,?Cw)l Shs
Time to Stem dry Stem wet Leaf dry Leaf Number Plant Treatment
first weight weight weight wet of leaf height
flowering weight
(dayju) ):(-Jf) )érjf) )chf) )é(-)?) (cm)
@r/plant.l$  @r/plant.ls  (@r/plant..& oS
(@r/plant
Sl s
biochar
84.08" 5.06" 33.11° 1.86° 825"  11.08" 11258"  rice
83.25" 5.39° 34.32° 1.58" 7.35°  10.75° 120.95°  cotton «
85.66° 4.13° 28.16" 1.48° 7.12°  1054°  105.75° it
Rapeseed
(PR
temperature
84.63" 4,79 34.51° 1.75* 7.96° 10.91*  112.91° 350
84.02° 4,93 32.85° 1.53° 7.25° 10.66°  113.02° 700
(MJJ) c}a.n
Level (%)
85.5° 4.43 28.23" 1.57° 7.42° 105°  117.05 0
83.08° 5.09° 33.93° 1.55° 7.21° 11.04*  120.33° 2
84.41° 5.06° 34.42° 1.81° 8.18° 10.83*  101.08" 5

ot o530 Jlozm o 53 i3 gne OBl pde SSLLeS alie (g D 2 53
In each column, numbers followed by the same letter are not significantly different (P<0.05)
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3- Govaili et al.
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Sl 3 @ Yzl Sl sl s 3 )18
day sl b Shs Sp Sl S s
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1- Rondon et al.
2- Zhang et al.
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1- Abbasi and Anwar

2- Van Zwieten et al.
3- Hossain et al.
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Table (5) Mean comparison of effects of biochars, temperature, and application rates on growth
parameters of Corn

NI T I ¢ P Bl oz Sty Epi05 0 Spelw Sl ahe Sl
Time to first ~ Stem dry weight Stem wet Leaf dry Leaf Number Plant level Treatment
flowering weight weight wet weight of leaf height
(dayj))) )bfjf> )bfjf> )ér;) )éc;) cm) (/)
@r/plant.l  (@r/plants .l @r/plant..&  @r/plant..$
85.5%° 4.43" 28.23° 1.57% 7.4 10.5% 117.5® 0 control sl
o] bdi b b -
84" 5.71° 34.67" 2.35° 8.9° 12° 114.5% 2 Rice ks
biochar 350
84" 4.99° 34.45% 2.37° 9.7% 11.5* 98.2° 5 RIiCE g, 5
biochar 350
82.7° 6.38° 38.52% 1.54% 7.4 11 124.7° 2 350 ay s
Cotton
residues
83.2° 5.75%° 36.76™ 1.58% 6.8% 11.5% 132.5° 5 350 ai s
Cotton
residues
86.2° 3.28" 25.85° 1.44% 7.2% 105%°  1115°° 2 350 15 .
Rapeseed
biochar
85%° 3.72" 26.82¢ 1.78"™ 9.3 10.2° 82.2° 5 350
. . . . : . 1515 5l oo
Rapeseed
biochar
82.7° 4.86° 33.39° 1.27° 6.4% 11.2%°  126.2% 2 700 &,
Rice biochar
82.7° 5.93% 39.68° 2.05% 9.7° 107" 1015% 5 Rice g, ks
biochar 700
78" 5.27% 37.13*° 1.44% 7.1% 10.7°°  1215® 2 s s
Cotton
residues 700
84.5% 6.12% 37.03"* 1.82% 8° 10.2° 112%% 5 iy sl g
Cotton
residues 700
84.7% 5.09% 34.05% 1.25° 6.2% 10.7°°  1235% 2 S Sl g
Rapeseed
biochar 700
87° 3.87" 25.80° 1.28° 5.6° 10.7° 80° 5 700 145 e
Rapeseed
biochar

In each column, numbers followed by the same letter are not significantly different (P<0.05)
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3- Akhtar et al.
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1- Novak et al.
2- Lima Adejumo et al.
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Table (6) Analysis of variance of the application of biochar on physiological properties of Corn

oSl a2 Sk e
MS
Total Chlorophyll ~ Chlorophyll 2 middle . — «=%<2  df
chlorophyll b a i
phy e (eaf bottom
Top (leaf
(leaf

4327 0477 1767 1.14™ 2947 3.47 2 biochar i .
25.96" 2827 11.2777 17857 44,49 51.92"" 1 level sk
1.94™ 0.23"™ 0.89" 0.61™ 9.68"" 0.39™ 1 temperature L
1.087" 0117 0447 6397 3.297 9.64"" 2 e
biochar xlevel
0.12" 0.007™ 0.051"  0.045" 0.16" 3177 2 b3 Xl
xtemperature
biochar
055" 0.65"" 0.24™ 0.21™ 13.76" 15.04™ 1 e x s
xlevel
temperature
0.091"™ 0.007™ 0.035" 1697 3.73™ 1.447 2 e X3 %
xlevel
xtemperature
biochar
3.46 3.47 2.79 4.43 4.04 5.13 CV ks s

VT S E Y RGP poe 5 Loy o) u/\cla.» 03 b gre Syl JiL:; 5 4 NS g s oo e
*Hx x* % and ns, significant at the 0.1, 1, 5% levels probability and non-significant, respectively

3 Sl T (6l sre 3l O, o 53 5 g
Sl el Sl s 3,05 S s S 5y (M) S
g B 25 o ol ) 8338 0 J35 S Uljn
ORI sl w53 5 e Mg s S ke
@) T0Sen 5 T 3580 oS gyl 5 5y b
JB 0575 B o S Sl 58 sl 0L

..a.sfu.a SPAD&l}\@g)sjgjwﬁu

1- Song et al.
2- Asai et al.
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Table (7) Mean comparison of effects of biochars, tempareture and application rates on physiological

properties of corn

JSJss s b fs, k8 a s X SPAD  &,)SPAD SPAD e
Total chlorophyll Chlorophyll b Chlorophyll a S middle L. = S Treatment
YU Jeaf bottom
Top (leaf
(leaf
236 08 eSSk 236 05 08 ko) 57 p S )
mg/g fresh .8 mg/g fresh o8 oS o5t
(plant (plant mg/g fresh
(plant
B
biochar
5.01° 1.66° 3.35° 13.41° 11.53° 9.91° rice o ,
5.59" 1.85° 372 13.64% 12.16° 10.66° cotton «z
5.84% 1.94% 3.88° 13.85° 12.112 10.20° i
Rapeseed
Los
temperature
5.31° 1.76° 3.54" 13.54° 11.57° 10.33° 350
5.64° 1.88° 3.76° 13.73° 12.30% 10.18% 700
(s y3) cie,»
Level (%)
4.35° 1.45° 2.9° 12.7° 10.37° 8.77° 0
5.7° 1.89° 3.79° 13.83" 12.56" 10.29" 2
6.39° 2.12° 4.25° 14.39° 12.87% 11712 5

ot o330 Jlozm o 53 i3 gine OB pde SSLLe alie g 0w 52 3

In each column, numbers followed by the same letter are not significantly different (P<0.05)
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Table (8) Mean comparison of effects of biochars, temperature, and application rates on
physiological properties of Corn

S b s a Jss S SPAD  SPAD  SPAD L. s
Total chlorophyll Chlorophyll b Chlorophyll a level Treatment
el oS oSk S ek S e S k) Sl S e Sk D) sk =) )
(mg/g fresh plant (mg/g fresh plant (mg/g fresh plant (top middle  (bottom
4359 1.45" 2.9" 12.7% 10.37° 8.77° 0 control usls
4.87° 1.59° 3.24° 10.85° 9.59 9.1° 2 Rice i, b
biochar 350
5.52° 1.83° 3.69° 16.3° 13.9% 11.7° 5 Rice 5t 5
biochar 350
5.45° 1.81° 3.62° 15.9% 12.6™ 9.43° 2 350 asy sle 5o
Cotton
residues
6.25° 2.08° 4.15° 12.06 12.2% 15.25° 5 350 s ,le 5o
Cotton
residues
5.88" 1.95° 3.91 14.17% 11.87° 10.33° 2 350 15l 5
Rapeseed
biochar
6.83% 2.27% 452" 14.55% 12.93% 10.90% 5 350 1S s 5o
Rapeseed
biochar
f f f dc be d
5.09 1.7 341 14.43 13.25 10.63 2 700 5, S 5o
Rice biochar
5.89° 1.97° 3.95 13.53% 11.8° 10.53° 5 Rice m,bs
biochar 700
6.3° 2.07° 4.18° 13.56% 14.3° 10.20° 2 PRI
Cotton
residues 700
6.85" 2.28" 4.56° 14.96™ 13.13" 11.56™ 5 ol
Cotton
residues 700
6.61° 2.20° 4.38° 14.06% 13.85% 12.1° 2 LIS Sl g
Rapeseed
biochar 700
7.01° 2.33° 4.66° 14.95" 13.27* 10.35° 5 700 1S 5
Rapeseed
biochar

ot Lo )30 Jlazo e 3 Sl gme OV ke Sibles alie (33 gt a3
In each column, numbers followed by the same letter are not significantly different (P<0.05)
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