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Application of biochar and superabsorbent on the morphological characteristics of forage maize (Zea mays L.)
in Varamin region.
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Table 1- Analysis of variance of biochar and superabsorbent effect on plant height, leaf fresh weight, leaf dry weight,

total fresh weight, total dry weight and leaf area index.
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Treatment . a3 S gl S o5 uss Sy Kt s S 5 s S S 05 e el

o s3>1df  Plantheight F.W of L D.Wof L T.F.'W T.D.W S, LAI
Block S5 2 1.25 24591 311.85 3345333.6 431007.5 42.99
Irrigation ol 2 16.06" 19998.25"  1334.33 16453207.6° 1245981.7" 210.88"
Error a slhsA 4 245 389.31™ 249.8 2845025.6 254876.3 39.75
Super absorbent  wdl> g 1 3.33"™ 185.40™  225.46™ 872001.1 ™ 793499.33"  21.81™
Biochar " 2 1.45™ 1705.517 134473 " 1243249.6 ™ 663661.1 ™ 40.01 "
Irrigation* o] 2 2.09 " 1398.98°  1198.11" 6983452.6" 3346851.5" 32.41™
Superabsorbent T 7S . . .
Irrigation* box e L 4 6.99 " 1600.25° 140025 " 7183459.7 2845200.6" 139.81°
Biochar IHHT SN ‘ ‘
Super 2 3.45™ 148045 110633 " 8005228.6 93276451.0°  12.40™
absorbent* g x il yg
biochar . . - . .
Irrigation* . eyl 4 722" 4859.12""  1245.11° 225400162.77  11873345.0"  140.88"
Superabsorbent T
x Biochar g xSl e
Error Bc sLsB.C 18 1.01 201.23 190.25 1145222.1 525125.9 20.45

eyl e (St il Jlesl b aid 7 O jg0 Gudod o
Ol)Ker g 55 laaidly b ass cpl a5 cdly rals olS
aily laore 4 Sl oL gl )l culs cillas (VWAY)
2 Sl sledls Jol> ol sass a5 ol 5l el
awsl JLasl o 85 Ol ciwl olS &S cul al o
JLed rals Ldoas ls 9,90 ol u...ola pAs Oyao 4o il
lodsle Jsb il 5 a5, Jlo o sladshs oolus,s
OV ey eed) w8l o Glasl glasyl pals
Jsere )lal Lulys o canl aseine mls 5l a8 sblen
il ol avgy las )| g Jlade (s 5 yian 5l eslasul 4
Sl Cely ol g 305 wad 5 Ll 5 i
plo Olibss b aSwogd ol bayld 4 cond aig gla)

.(Du Shanzhou et al., 2008) s | clive ylad=e

RS AP P T S E PO LES PP (S PO < VI PR |
Ns, * and **: Non significant, Significant at the 5% and 1% probability levels, respectively.
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Table 2 - Comparison of the mean of the three effects on plant height, leaf fresh weight, leaf dry weight, crack weight, total dry
weight and leaf area index.

&8 aw ol Wy glis)| Sr Ao Sy SiS 05 55 059 J5 S s S g a3l
Plantheight FWof L D.Wof L T.F.'W TD.W LAI
(cm) (kg.ha) (kg.ha) (kg.ha) (kg.ha)

DoX Sox By 191.4® 16054.2° 4012.8 ¢ 594226 ¢ 154278 ¢ 589 ®
Dyx Sox B, 196.3 2 17946.1 ° 4429.1 % 62011.9 < 16249.7 ™ 6.04*
Dy x Sox B, 197.1° 19481.4* 4917.4° 661942 16639.4 ™ 6.11°
Do%x S;x By 19592 16853.4° 4482.6 ™ 64011.9°¢ 16948.2 ¢ 6.07%
DyXx S; x B, 199.32 191029 % 5016.9° 69127.2° 17943.1 6.21°
Dyx S;x B, 203.7%° 21846.4° 5927.8% 73829.4° 190413 6.38¢
D; x Sox By 178.5 % 13946.5 3589.2 < 54016.8 © 14363.2 5.42°%®
D, x Sox B, 181.7% 15062.1 % 3927.1°¢ 59109.2 ¢ 14621.3 < 5.63%®
D; X Syx B, 183.9% 16732.4° 43852 61473.1< 15101.1°¢ 581°%®
D;x S;x By 182.9% 14293.1°¢ 3889.4° 58209.3 ¢ 15528.6° 5.69®
D,;x S;xBl, 189.4° 154472 4306.1 ™ 61109.1 < 153264 ¢ 591®
D;xS,;xB, 190.4° 17284.3° 5046.3 ¢ 62048.1 < 16182.8 ™ 6.09 ®
D, x Sox By 168.9°¢ 9274.1° 2696.4 ¢ 44501.9°F 10788.5 ¢ 447°¢
D, % Sy x B, 172.2% 10159.4 ¢ 32520 494352 ¢ 11764.1¢ 4.95%
D, % Sy x B, 1753 % 121714 ¢ 3590.8 50567.2¢ 13008.1 ¢ 5.09°¢
D,x S, x B, 168.1°¢ 11548.6 ¢ 2896.6 ¢ 49961.7 ¢ 12428.4 % 4.68"%
D>x S;x B, 1753 % 11940.3 % 2995.3 ¢ 51390.6 * 12920.6 ¢ 471"
D,x S;x B, 176.5°¢ 13796.8 ™ 3621.8 52543.8 % 13161.1 ¢ 5.11°
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Do=regular irrigation; D= mild stress; D,= Severe stress So= No consumption of superabsorbent; S;= consumption of superabsorbent By=no
consumption of biochar; B;= Consumption of 5 tons per hectare of biochar; B,= Consumption of 10 tons per hectare of biochar.
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No significant difference at 5 % level Duncan for means which have the same letters in each column.
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Figure 1- Simple effect of irrigation on total dry weight of forage corn
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Figure 2 - The interaction of irrigation and biochar on the total dry weight of forage corn.
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Table 3- Analysis of variance of biochar and superabsorbent effect on chlorophyll a, chlorophyll b, total chlorophyll,

RWC and WSD.
M.s Sl e ks
Treatment . o akhAS bUS TS Sl el plalisoys
o df ss51  Chola Chol b Toyal chol RWC WSD

Block S5 2 4.20 7.42 23.00 998.20 200.40
Irrigation | 2 17.45° 21.20° 24949 745.60° 7984.60"
Error a Aglhs 4 2.78 3.42 45.59 100.30 1225.40
Super absorbent Sl g 1 222™ 225™ 39.33™ 1145.60 ™ 698.20 ™
Biochar Sz 2 1.45™ 1.42™ 149.81° 5001.60 * 636.40 "
Superabsorbent Irrigation® w3l e x5 L] 2 7.22m 6.98° 155.51° 240.40 ™ 599.80 °
Biochar Irrigation* oo x ol 4 6.66 " 7.12° 10.06 4700.30 742.10"
biochar Super absorbent® g x3l> g 2 345™ 6.60" 3433 ™ 225.60 ™ 601.80

Irrigation* xdlr yyg x (55l 4 7.25" 229.88"  152.01" 4881.60" 585.60"
Superabsorbent x Biochar Sgm
Error Bc B.C sl 18 1.11 0.99 223 701.20 88.50

e PV PR T S DS PONE  LES PP (S PO < RV PR |

Ns, * and **: Non significant, Significant at the 5% and 1% probability levels, respectively.
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Table 2- Comparison of the mean of the three effects on plant height, leaf fresh weight, leaf dry weight, crack weight,
total dry weight and leaf area index.

G ol I assls b Js i Toyal Js 355 ol oo sl gLl Olas do s
Chol a (SPAD) Chol b (SPAD) chol (SPAD) RWC (%) WSD

Dox Sox By 1.628 ° 0.902 ° 2.530 ° 84.400 ° 15.600 ™
Dyx Sox B, 1.728 ® 0.918° 2.646%° 86.300 " 13.700°¢
Dyx Sox B, 1.863 2 0.932%® 27952 88.900 * 1.100 <
Dyx S, x By 17922 0.916° 2710° 84.700 ° 15.300 %
Dox S;x B, 1.748 0.941° 2.662 ® 89.600 * 10.400 ¢
Dyx S;x B, 1.982° 0.974* 2.956%° 92.300 * 7.700 ¢
D; x So% By 1.297¢ 0.636 ¢ 1.933 % 80.260 © 19.740°
D, x Sox B, 1.407 < 0.771°¢ 2.178 83.340° 16.660
D, x Syx B, 1.617° 0.785°¢ 2.402° 85.490 14.510%
D;x S;x By 1.319 < 0.653 ¢ 2.052"% 81.870° 18.130°
D, xS, xB1, 1422°¢ 0.793°¢ 2222 86.320 ©° 13.680 °
D, xS, xB, 1.692° 0.915° 2.607 ® 88.360 11.640
D, % Sox By 1.095¢ 0.529°¢ 1.624°¢ 73.180 ¢ 26.820°
D, % Sy x B, 1314 0.705 4 2.019 % 80.620 © 19.380°
D, % Sy x B, 1.465°¢ 0.734°¢ 2.199 b 84.030° 15.970 %
D,x S;x By 1.2494 0.567 ¢ 1.814°¢ 77.510 22.490*°
D,x S;x B, 1.2459 0.807 ™ 2.052 80.460 © 19.540°
D, xS, x B, 1.516 % 0.859 ™ 2375 84.180" 15.820 %

=By Gl 5K 53 (500 a0 = B sl gy G e pae= By O3l s G am Sp 03 s G s e = Sois 2= Dy v 25 = Dyt Jsens ulI= Do

Sl DS 5 5V G e

Dy=regular irrigation; D= mild stress; D,= Severe stress So= No consumption of superabsorbent; S;= consumption of superabsorbent By=no
consumption of biochar; B;= Consumption of 5 tons per hectare of biochar; B,= Consumption of 10 tons per hectare of biochar.

sl me SOl oy gty s 55 (g )lel L 1 Lasglas wiily po S e gy (glls AT et o 40 oad ool gla (Sibe
No significant difference at 5 % level Duncan for means which have the same letters in each column.
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Figure 4- Simple effect of irrigation on Total chlorophyll of leaf.
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Figure 5 - Simple effect of biochar on total chlorophyll of leaf.
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