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ABSTRACT

In order to study effect of mycorrhiza fungi application to mitigate adverse effects of nickel (Ni), a greenhouse
experiment was conducted in Varamin, Iran during 2015 growing season on wheat. The experiment was conducted as
factorial based on a completely randomized design, with four levels of nickel (0, 60, 120 and 180 mg per kg of soil)
and two levels of mycorrhiza fungi application (with and without mycorrhiza fungi application), in three replications.
The results showed that the effect of nickel treatment was significant for all measured experimental traits. The
increase of nickel contamination caused a significant decrease of plant height, total dry weight per plant, root dry
weight per plant and total chlorophyll content whereas, increased catalase enzyme activity and the accumulation of
nickel in leaves and roots. Also mycorrhiza fungi application increased plant height, total dry weight per plant, root
dry weight per plant, total chlorophyll content and the accumulation of nickel in roots whereas, decreased catalase
enzyme activity and the accumulation of nickel in shoots. Generally the results of the present study indicated that
mycorrhiza fungi application reduces the harmful effects of nickel stress and decreased oxidative stress damage in
wheat plant.
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Table 1. Analysis of variance on wheat attributes affected by nickel stress condition and mycorrhiza fungi

MS
S.0v d.f Plant Shoot Dry Root Dry Total Catalase Shoot Ni Root Ni
height weight weight chlorophyll  enzyme activity ~ concentration  concentration

Nickel 3 8247 144787 06727 0.259" 16030.35™ 45.03" 373.99”
Mycorrhiza 1 3377 166.84" 0.170" 0.069™ 2338.20™ 0.456™ 3.88"
Nickel* Mycorrhiza 3 0.04™ 3.75™ 0.004™ 0.0002" 280.25" 0.054"™ 0.478"
Error 16 041 11.56 0.027 0.0007 53.98 0.0002 0.002
C.V (%) 1.03 14.03 21.66 1.46 5.35 0.435 0.392

* ** ns: significant at 0.05, 0.01 percentage and no significant.
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Table 2. Mean comparison of main effects of nickel stress and mycorrhiza fungi on some attributes of wheat

Plant ~ Shoot Dry Root Dry Total Catalase enzyme Shoot Ni Root Ni
Treatment height weight weight Chlorophyll activity concentration  concentration
(cm) ()} ()} (mg.g.'FW) (AAmgpromin®)  (mg.g-DW)  (mg.g-'DW)
Nickel concentration
0 63.65a 29.81a 1.22a 2.118a 74.22d 0.008d 0.011d
60 62.10b 26.58a 0.801b 1.868b 116.63c 3.135¢ 13.32¢
120 61.65bc  21.67b 0.576¢ 1.721c 170.59b 5.45b 15.86b
180 60.86¢ 18.83b 0.473c 1.646d 187.30a 6.04a 17.22a
Mycorrhiza
- 61.69b 21.58b 0.685b 1.785b 147.06a 3.79 11.20b
+ 62.44a 26.86a 0.854a 1.892a 127.31b 3.52b 12.00a

s e S Lol L5 51 el o5 e glach o 4F gt o s saialll claeSils

Treatment means followed by the same letter within each column are not significantly different (P < 0.05) according to Duncan’s Multiple Range test.
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Table 3. Interaction between nickel stress and mycorrhiza fungi on some attributes of wheat

. Total Catalase Shoot Ni Root Ni
Nickel . - - -
concentration Mycorrhiza chlorophyll enzyme actlv!ty concentration concentration
(mg. g."FW) (AA mg pro.min™) (mg.g-'DW) (mg.g-'DW)
- 2.070b 75.01g 0.010g 0.006g
0 + 2.166a 73.429 0.013g 0.010g
- 1.806d 125.08e 12.78f 3.29%
60 + 1.930c 108.19f 13.86e 2.97f
- 1.666e 186.29b 15.44d 5.65¢c
120 + 1.776d 154.90d 16.28¢c 5.24d
- 1.596f 201.84a 16.57b 6.23a
180 + 1.696e 172.76¢ 17.86a 5.85b
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Treatment means followed by the same letter within each common are not significantly different (P < 0.05) according to Duncan’s Multiple Range test.
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