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Effects of AMF on key enzymes of nitrogen assimilation in maize
under different ammonium to nitrate ratios

DENG Yin SHEN Hong LUO Wen-gian GUO Tao”
College of Resources and Environment  Southwest University ~Chonggqing 400716 China

Abstract The effect of three arbuscular mycorrhizal fungus AMF  on growth and key enzyme activities of nitrogen assim-
ilation was measured in maize under three different ratios of NH; : NO; using perlite as the substance. The results
showed that nitrate reductase activity on maize leave was enhanced by Glomus intraradices and Glomus mosseae inocula-
tion when the ratios of NH;” :NO; were 3:1 and 1:3 respectively. The activity of glutamine synthetase GS of maize
leaf was not affected significantly by AMF  but all the three AMF inoculation enhanced GS activity of roots and the ratio
of ammonium assimilated in roots at NH; :NO3 =3:1. Under the conditions of high ammonium content AMF had a sig-
nificant impact upon plant growth promotion and root GS activity enhancement as the result AMF play an more impor-
tant role in ammonium utilization of host plants.
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Table 1 Shoot dry weight root dry weight frequency of mycorrhiza in the root system and

arbuscule abundance of non-mycorrhizal and mycorrhizal maize plants under different NH; :NO; ratio

% %
N forms ratio Mycorrhizal status S};(;)tkfl:v Rg()/c;t)k]i)j/ Frequenciynci(r)rtlyconhlza Arbuscui]e riﬁ?ndance
A:N=3:1 Non-mycorrhizal 553 ¢ 1.17 b nd nd
G. intraradices 6.50 ab 1.33 ab 48 b 31b
G. mosseae 7.02 a 1.50 ab 45 b 27 b
G. etunicatum 5.78 bcA 1.58 aA 75 aA 52 aA
A:N=1:1 Non-mycorrhizal 491 b 0.88 b nd nd
G. intraradices 6.47 a 1.27 a 51'b 35b
G. mosseae 5.16 b 1.12 ab 48 b 34 b
G. etunicatum 5.70 abB 1.40 aB 79 aA 55 aA
A:N=1:3 Non-mycorrhizal 5.34a 0.79 b nd nd
G. intraradices 5.54 a 1.41 a 62 b 42 ab
G. mosseae 5.69 a 1.28 a 54 b 35b
G. etunicatum 5.37 aB 1.38 aB 73 aA 51 aA
A:N NH; :NO; nd 5%
3 5%

Note A:N denotes NHy :NO;  nd indicate not determined no colonization observed. Within each column values followed by different letters within a N
form treatment are significant at 5% level and different capital letter denote the mean values for different N forms treatments are significant at 5% level. The

same symbols are used for table 2.
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Table 2 N Concentration N uptake P Concentration and P uptake of non-mycorrhizal and
mycorrhizal maize plants under different NH; :NO; ratio
% mg/ plant mg/plant
. N concentration N uptake P concentration P uptake
Mycorrhizal status
Shoot Root Shoot Root Shoot Shoot Root
A:N=3:1
Non-mycorrhizal 1.24 a 1.54 b 68.5 be 18.2 b 1.39 a 0.99 ¢ 7.67 a 1.16 ¢
G. intraradices 1.17 a 1.75 ab 76.2 ab 23.2b 1.39 a 1.35 ab 9.03 a 1.78 b
G. mosseae 1.16 a 1.61 ab 80.9 a 23.8 ab 1.39 a 1.27 b 9.65 a 1.90 b
G. etunicatum 1.07a AB 1.88 aA 61.6 cA 29.3 aA 1.56 aA 1.59 aA 8.93 aA 2.50 aA
A:N=1:1
Non-mycorrhizal 1.26 a 1.65 ab 61.8 a 14.3 ¢ 1.34 a 1.43 ab 6.60 b 1.25b
G. intraradices 1.10 a 1.36 b 70.3 a 17.4 be 1.37 a 1.17 b 8.73 a 1.49 b
G. mosseae 1.23 a 1.88 a 62.8 a 20.8 ab 1.58 a 1.54 ab 8.08 a 1.74 b
G. etunicatum 1.20 aA 1.75 aA 68.4 aB 24.1 aB 1.36 a A 1.69 aA 7.77 abB 2.30 aA
A:N=1:3
Non-mycorrhizal 1.06 a 1.59 a 56.3 a 12.3b 1.06 a 0.90 ab 5.68 a 0.71 ¢
G. intraradices 1.13 a 1.52 a 62.1 a 21.6 a 1.26 a 1.32 a 6.97 a 1.81 a
G. mosseae 1.05 a 1.20 b 60.1 a 15.2b 1.19 a 0.83 b 6.85 a 1.03 be
G. etunicatum 1.08 aB 1.59 aB 57.2 aC 21.6 aB 1.28 aB 1.04 abB 6.77 aC 1.45 abB
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Fig. 1 Nitrate reductase activity of non-mycorrhizal and AMF
mycorrhizal in maize leaves under different NH, :NO; ratio NH4+
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Different small letters in column within each N form and different capital 3
letters for different N forms are significant at 5% level. The same symbols are
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Fig.2 Glutamine synthetase activity of non-mycorrhizal and mycorrhizal in maize leaves and roots
under different NH; :NO; ratio
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