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Effects of tillage systems, salicylic acid and mycorrhizal fungi on photosynthetic
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ABSTRACT

Appling different methods to increase seed vigor and seedling establishment of crops are a suitable approach for
guantitative and qualitative increasing of crop yield. In order to evaluate the effects of various tillage systems, seed
per-treatment and mycorrhizal fungi on some agronomical and physiological traits of maize (Zea mays L), a split
plot factorial experiment based on randomized complete block design was conducted with three replications in
2014 at Experimental Farm of Shahrood University of Technology. In this experiment, three systems of tillage
(conventional, reduced and minimum) were considered as main plots. Seed pre-treatment levels (pretreatment
with salicylic acid in 0.5 milimolar concentration and non-treated) and seed inoculation with mycorrhiza
(inoculated and non-inoculated) were considered as a subplot factors. The results indicated that there were
significant effects of the triple interaction of tillage systemsx seed pre-treatment x mycorrhizal fungi on LAl,
carotenoid content and grain yield. The interactions of tillage systems x seed pre-treatment were significant on
seed protein, leaf relative water and chlorophyll a and b contents. The treatment combinations of conventional
tillagexseed pre-treatment x mycorrhizal inoculation significantly increased the LAl and maize grain yield.
Application of salicylic acid along with mycorrhizal fungi improved the traits, including the protein and
chlorophyll a and b contents.
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Tablel- Physico-chemical properties of soil.

Soil texture Sand Silt Clay Total N

Organic C

K available P available EC (dS/m.
(ppm) (ppm) p) pH

%

Clay-loam 20.1 49.2 30.7 0.105

0.59 181.4 14.4 1.34 7.79
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Table 2- Analysis of variance (mean squares) of soil tillage, p

riming and fungi effects on seed yield, chlorophyll a

& b, carotenoid, leaf area index, relative water content, seed protein, seed phosphorus and leaf soluble sugar

contents..
. Leaf Relative Leaf
Chlorophyl  Chlorophyl  Carotenoi Seed Seed Seed
Sov df la Ib d area water protein  phosphorus soluble yield
index content sugar
ns ns *
ns ns Hok ns ns ns
Block (R) 2 0.001 0.004 0.033 4018 0.001 1.007 0.027 1311.592 21.14
Tlllage ns ns *x : ns n wok ns ns
methods (A) 2 0.000 0.003 0.235 11.676 0.001 1.392 11.281 451.546 1.041
ErFrI(;?EE) 4 0.001 0.002 0.002 0.975 0.001 1.663 0.019 167.928 4.346
. . . - ns - ns . 113.77
Seed T. (B) 1 2.336 2.078 0.877 29.994 0.108 385.282 0.090 12749.04 -
A*B 2 0.001 ™ 0.002 ™ 0.074™ 3.396 0.002 ™ 0.646 0.006 "™ 83.165" 8524 ™
. " " " ” " - " s  48.814
Fungi (c) 1 0.286 0.585 0.305 59.952 0.465 126.600 62.064 20.205 -
ns
A*C 2 0.001 "™ 0.003 ™ 0.033 "™ 4335" 0.002" 1.064 2.181™ 9.002 ™ 6.581 "
* ** ns ns e ** " ns ns ns
B*C 1 0.011 0.097 0.022 0.004 0.015 10.465 0.022 22.896 0.260
A*B*C 2 0.000 0.003 0.045 8.189 0.001 0361 0.020 11.233 4.6
Sec‘zg’ =1 oo 0.002 1652 0989 0001 1152 0.037 64640 1202
C.V. (%) 441 6.13 15.51 16.57 4.34 15.94 4,93 8.16 15.76
S ee W

adlged o iae g

¢

Aoy Ve 0 Jlisl mhaw jo g s w);d,_,n ,°

and ™ significant at 5%, 1% , and non-significant, respectively.
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Table 3- Interaction between seed priming with salicylic acid and mycorrhizal fungi on mean of chlorophyll a
& b, seed protein and relative water content.

Seed treatment Mycorrhizal fungi Chlorophyll a Chlorophyll b Seed protein Leaf relative water
(%) content (%)
(mg.g”)
Nonpriming No-myco. 0.38 ‘i 0.29 ‘c’ 224 : 58.21 Z
o 7 .
. 0-myco. 0.92 . . .
Priming Myc):). 1.07° 1.03° 12.30° 91.84°

() (%08 U%N) 55,105 (5 lo sire M a5 yiiis g, glls 4S5 olacygin
Columns with similar letters have no significant difference (LSD 5%).
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Table 4. Effect of tillage systems, seed pre-treatment and mycorrhizal fungi on maize carotenoid content, leaf
area index and seed yield.

Tillage system Seed treat. Mycorrhizal Carotenoid Leaf area Seed yield
treatment Content (mg.g™) Index ha™) (t
Nonpriming No-myco. 1.189% 1.617° 4.86°
Conventional Myco. 1.297% 3.157° 5.70%
Priming No-myco. 1.497° 2.680° 6.83%¢
Myco. 1.974° 5.040° 10.83°
Nonpriming No-myco. 1.121% 2.827° 6.01°%
Reduced Myco. 1.257% 3.163" 5.80°f
Priming No-myco. 1.416" 3.120° 6.93*
Myco. 1.445™ 4.580° 8.10°
Nonpriming No-myco. 1.028° 1.320° 4417
Minimum Myco. 1.191% 3.180° 7.26
Priming No-myco. 1.219¢ 2.677° 8.01°
Myco. 1.414% 2.657" 6.78>

(0% U9 555 (6,ls e GBS w5 e g, 1l a5 playgtes

Columns with similar letters have no significant difference (LSD 5%).
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Table 5- Effect of tillage systems and mycorrhizal fungi on maize leaf area
index, seed phosphorus and seed yield.

Tillage system Mycorrhizal Leaf area Seed Seed yield
treatment index phosphorus content (tha™
(ppm)
No-myco. 2.14° 3.165° 5.85°
Conventional Myco. 4.09° 6.530° 8.26%
No-myco. 2.97° 2.473° 6.47™
Reduced Myco. 3.87° 5.295° 6.95°
No-myco. 1.99° 2.062 7.21%
Minimum Myco. 2.91° 3.755° 7.02°

) (8% U391 55,185 (sl e Sglas Akt (S e gy (51,10 a8 ol g
Columns with similar letters have no significant difference (LSD 5%).
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