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Table 1. Soil physical and chemical properties of experimental site
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Depth e pH Absorbable potassium Total  carbon Clay Silt Sand
(cm) @Sm"h e (mg.kg™h) (%)
30 8.8 8 7.4 200 0.04 0.44 31 19 50
w3l 5o coliswl 090yl gu Slakin ¥ Jgaz
Table 2. Features of biochar used in the experiment
Properties datin yalue Sl
Iodine number & sae 160-180 mg/g e S e VP VAL
Surface area according to standard ASTM ASTM* 5 sl bl s haes Clue 170£5 m?/g a0t 05 paseyie Ve Sg0>
Methylene blue number sl e soe 30 mg/g S reS e Ve oga>
amount of humidity Casky ole 3-4% RVERN g o
pH wyaesl 8-8.5 ABOGA o
Percentage of ash FS 2o 455 o0
Grading Gaails 180 p FoS g 95w VAL
basis «b ohile gladSir woz 5l sske Sl

* Active standard ASTM D5768| Developed by subcommittee: D01.34.
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Chlorophyll a=
(19.3xA663-086 X A645)V/100W V]
Chlorophyll b=
(19.3xXA645-3.6 xA663)V/100W [¥]
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Table 3. Analysis of variance of tested traits

5 )8 g (als) Jlagm 9 )5 pae o ¢ Jlo 5 skl >
20 0,50 Gmed )0 Guized g ab odalie 15,5Kw 7,6
POV raw o5 el o ke o it (S Sl

09031 890 Glio (il lg 4325 Y Jguo

Mean Squares Olas po (Kileo
oy 0 oy olaxy 3 M“.é Slawi ‘ “ 15 4138 03
- S A Pl ailsolas q900-seed
ol row number seed number seed number Weight
S.0.V el e df per ear per row per ear (gr)
Replication IS 2 0.25 26.39 10205.06 2147.82
Stress (S) Y 1 0.02 85.33 ** 17480.33 ™ 4119.21°
Error a Gl gl 2 1.08 0.89 1281.39 137.71
Biochar (B) e 3 257" 6.58" 12234.52 ™ 457.61™
B*S seamxgd 3 085" 4.83 s 763.66" 725.89 "
Error b culbs 12 0.36 1.81 719.95 196.7
Mycorrhiza (M) b8 1 0.02 36.75 " 7650.75™ 1431.61 ™
S*M B xS 1 0.52 1 27.0° 124133 " 23.77 s
B*M Bxlrew 3 0.40 ™ 7.91ms 473497 ™ 95.27"s
M*B*S B xlraexgid 3 0.90 s 11.83 7493.88 * 306.64™
Error ¢ zsks 16 0.31 5.81 2099.14 50.38
CV (%) (1) &l i o 3.71 5.39 6.79 2.58
Table 3. Continued aldl.Y Jguo
Mean Squares Ol o (Sl
X wls e oS hes 2 Jidg kS sxime b Judg)lS spime  cabloy (asll
bl seed yield Chlorophylla  Chlorophyllb  harvest index
S.0.V Ol gl gf (Ton/ha) (mg/gr) (mg/gr) (%)
Replication IS 2 16.12 0.05 0.001 43.0
Stress (S) o] 28.34m 0.34™ 0.01™ 0.6m™
Error a Gl gl 2 1.59 0.001 0.001 17.55
Biochar (B) Jeew 3 456" 0.02" 0.002 " 40.88 *
B*S slaxgd 3 1.6 0.03 0.001 " 1.85m
Error b culs 12 0.49 0.02 0.001 7.07
Mycorrhiza (M) b 1 9.9 0.0051s 0.0003 ™ 63.5"
S*M TBxgws 1 457 0.01m 0.001 s 57.4*
B*M Bx,lzew 3 1.53m 0.01m 0.001 s 3.09m
M*B*S B lgex s 3 5.36" 0.01m 0.0003 s 22.4ns
Error ¢ zslks 16 0.86 0.01 0.001 11.45
CV (%) (1) &l pudsi o o 7.49 11.31 11.43 18.59

S re e NS g 0oy VB (5] Zokaw 4o lo me oS5 4y ns g FF

*, ** andns: significant at the 5%, 1% levels and non —significant, respectively.
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Table 4. Mean comparison of Stress and Mycorrhiza of tested traits

Gysyolass  awlsolaw  alsslaw M09 el Slas S5 Sgo el
o By sy ke ails Al A Judg S b Jdgyls Sl
Treatment row seed seed (gr) (ton/ha) (mg.gr) (mg.gr) .

number number per number  (¢(-seed . Chlorophyll Chlorophyll 1, vest

per ear row per ear weight seed yield a b index

S 15.08 43.37° 654 * 265° 11.66*% 1.05° 0.3 18.31°
(S2) 15.04 ¢ 46.04 6922 283 ¢ 13.19* 1.22* 0.32% 18.09 ¢
(B1) 14.75° 44.08 ° 650" 273 11.99° 1.11% 0.29° 18.41®
(B2) 14.83° 44.16 ° 655" 282¢ 12.41° 122 0.33¢ 16.97°
(B3) 1491° 45.66*° 720 274 @ 13.30* 1.11°® 0.31® 20.70 #
(B4) 15.75¢# 4491 ® 669 ® 267° 12.0° 1.1 0.31%® 16.71°
(M1) 15.08 * 43.83° 661 * 269 ° 11.97° 1.12# 0.31% 17.05°
(M2) 15.04* 45.58* 686 *° 280 * 12.88 % 1.14% 0.31% 19.35¢

55l gl gme BWSTTD Jlaim | mhas )5 SSls (gl asals iz ae3l ululy wiiilose Syt By l)ls (gt 12 0 a5 Sl Sl
E)L';ib 5o )l.>5~ o Y\ :B4 5)1.'&2 BN )l>5.u O \¥ :B3 E)l;'&b BN )l>5.u o v B2 ‘)195.0 9™ :B1 fJLe)S Lg)l.:.gvl S2 ool Sgdze 6)Lf:-f" S1f

15,050 7,8 M2 7 B 900 :M1

S1: water stress, S2: irrigation (control), B1: non application of biochar (control), B2: 7 ton biochar per hectare, B3: 14 ton
biochar per hectare, B4: 21 ton biochar per hectare, M1: non application of mycorrhiza fungus (control), M2: application of

mycorrhiza fungus.

Means in each column, followed by similar letters are not significant different at the%5 probability level using Duncan’s

Multiple range test.
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Table 4. Mean comparision of intraction of stress- Mycorrhiza and biochar- Mycorrhiza of tested traits
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S1: water stress, S2: irrigation (control), B1: non application of biochar (control), B2: 7 ton biochar per hectare, B3: 14 ton
biochar per hectare, B4: 21 ton biochar per hectare, M1: non application of mycorrhiza fungus (control), M2: application of

mycorrhiza fungus.

Means in each column, followed by similar letters are not significant different at the%35 probability level using Duncans

Multiple range test.
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Table 5. Mean comparision of intraction of stress-
Biochar-Mycorrhiza of tested traits
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S1: water stress, S2: irrigation (control), B1: non application
of biochar (control), B2: 7 ton biochar per hectare, B3: 14
ton biochar per hectare, B4: 21 ton biochar per hectare, M1:
non application of mycorrhiza fungus (control), M2:
application of mycorrhiza fungus.
Means in each column, followed by similar letters are not
significant different at the%5 probability level using
Duncans Multiple range test.
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Abstract

In order to study evaluation the effects of biochar and mycorrhizal symbiosis application on
reduction water stress in corn a field experiment was carried out a split split plot arranged in
complete randomized blocks design with three replications in Agricultural Research Center of
Markazi Province in 2014-2015 crop season, main plots consisted of two level of irrigation,
water stress and irrigation (control), subplots consisted of four level of biochar, non-application
of biochar (control), application of 7 ton biochar per hectare, 14 ton biochar per hectar, 21 ton
biochar per hectare and sub-sub-plot consist of two level of mycorrhiza fungus, non-application
of mycorrhiza fungus (control), application of mycorrhiza fungus, evaluated traits consist of
row number per ear, seed number per row, seed number per ear, 1000-seed weight, seed yield,
chlorophyll a and b and harvest index. Results showed that stress treatment seed number per
row, 1000-seed weight and chlorophyll a had significant effect on this traits and in addition
stress reduced the traits evaluated. Biochar treatment had only significant effect on 1000-seed
weight. Mycorrhiza fungus treatment had significant effect on seed number per row, 1000-seed
weight, seed yield and harvest index. Interaction effects of stress and biochar had significant
effects on the seed number per ear and 1000-seed weight. So interaction effects of stress and
fungus had a significant effect on seed number per row, seed number per ear, seed yield and
harvest index and the interaction effects of biochar and fungus had a significant effects on row
number per ear. Finally, the triple interaction effects had significant effects on seed number per
ear, 1000-seed weight and seed yield. Finally, it was determined that application of third level
biochar had the most impact on most traits tested.
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