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ABSTRACT

In arable soils, decreasing the fungal population due to tillage, application of chemical fertilizers and
pesticides, reduces the potential benefits of mycorrhizal fungi for crop plants. To solve this problem, soil
inoculation can be a practical ways to improve population size of mycorrhizal fungi, however, in this
situation, weeds can also be benefited. This study aimed to evaluate the effect of three species of arbuscular
mycorrhizal fungi (Funneliformis mosseae, Rhizoglomus fasciculatum, Rhizoglomus intraradices) on the
growth of I purpurea. Results indicated that inoculation with R. intraradices increased photosynthetic rate
1.9 times compared to control plants and inoculation with F. mosseae increased leaf chlorophyll index, root
dry weight and root volume by 35%, 60 % and 70%, respectively, compared to the non inoculated plants.
Inoculation with F. mosseae and R. fasiculatum improved plant growth parameters. Inoculation with AMF
also increased plant's secondary metabolites, including phenolic compound, flavonoids and total terpenoid.
The concentration of flavonoids in leaves of /. purpurea colonized by F. mosseae was 4.2 times more than
that found in leaves of non- inoculated control plants. Increased photosynthesis, growth and secondary
metabolites content in weeds associated with mycorrhizal fungi indicate that the competitive ability and
allelopathic potential of these plants will increase when associated with AMF and the high allelopathic
potential may facilitate this weed to become a good competitor against other plant species in the
environment.

Keywords: Growth, [pomoea purpurea L., mycorrhizal fungus, secondary metabolites.
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Table 1- Some physiochemical characteristics of soil used in the experiment

N (%) P (mgkg") K (mgkg™")

Organic matter pH

EC (dS m™) Soil texture

0.03 1.558 33.25

7.8 0.9-1 Sandy
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Table 2- Variance analysis of photosynthesis, transpiration, stomatal conductance and intercellular CO; concentration of .
purpurea inoculated with mycorrhiza

Mean of Squares

Source of DF Photosynthesis  Transpiration Stomatal conductance intercellular

variation (umolco, m?  ( mmolH,O (m molco, m?2s!) CO; concentration
) m> s (m molco, m?s™)
Treatment 3 14.49** 7.96** 0.002%* 45361.06**
Error 12 1.42 0.45 0.0005 1194.22
C.V.% - 25.78 23.29 44 .43 9.20

ETERY

Doy K g gy Jlein] pdaw (3 )b ze ca ey g
* and **: Significant at 5% and 1% of probability levels, respectively.
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Figure 1. Effect of mycorrhizal inoculation on photosynthesis (a), transpiration (b), stomatal conductance (c) and
intercellular CO; concentration (d) of I. purpurea. Bars represent standard error and columns with different letters are
significantly different based on LSD test (P<0.05).
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Table 3. Variance analysis of the leaf number of 1. purpurea inoculated with

mycorrhiza

Source of DF Mean of Squares

variation

Number leaf
22DAS 43DAS S1DAS 61DAS
Treatment 3 0.49* 23.84%* 69.51%* 114.27**
Error 12 0.11 2.00 2.82 4.92
CV.% - 7.60 16.84 16.35 16.99

*and **: Significant at 5% and 1% of probability levels, respectively.
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Figure 2. Effect of mycorrhizal inoculation on leaf number of L. purpurea at 22, 30, 43, 51 and 61 DAS . Bars represent
standard error and different columns with different letters are significantly different based on LSD test (P<0.05).
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Figure 3. Effect of mycorrhizal inoculation on SPAD of 1 purpurea. Bars represent standard error and columns with
different letters are significantly different based on LSD test (P<0.05).
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Table 4- Variance analysis of some growth traits of 1. purpurea inoculated with

mycorrhiza
Mean of
Squares
Source of DF Height 22 DAS Height 114 SPAD Root dry Root volume
variation (cm) DAS (cm) weight (cm’/plant)
(g/plant)
Treatment 3 23.17%* 2191.60%** 18.96** 0.09** 14.88%*
Error 12 2.15 65.46 1.74 0.004 1.60
CV.% - 13.34 13.99 10.68 17.37 34.52
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* and **: Significant at 5% and 1% of probability levels, respectively.
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Figure 4. Effect of mycorrhizal inoculation on stem length at 22 and 61 DAS of L. purpurea. Bars represent standard error
and different columns with different letters are significantly different based on LSD test (P<0.05).
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Figure 5. Effect of mycorrhizal inoculation on L purpurea root dry weight (a) and volume (b) . Bars represent standard error
and different columns with different letters are significantly different based on LSD test (P<0.05).
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Table 5. Variance analysis of some secondary metabolits in 1. purpurea inoculated with mycorrhiza

Source of DF Mean of Squares
variation

Total soluble Total flavonoid  Total terpenoid ~ DPPH radical

phenolic scavenging
activity
Treatment 3 1309.45%* 10.86** 126.17** 601.27%*
Error 12 11.16 0.35 1.46 14.41
CV.% - 8.52 24.69 7.18 5.08

.w,:eﬁ;_;gdk::-\ck.»):)\:@m%jg
* and **: Significant at 5% and 1% of probability levels, respectively.
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Figure 6. Effect of mycorrhizal inoculation on Total soluble phenolic compounds (a) Total flavonoid (b) Total terpenoid (c)
and DPPH radical scavenging activity (d) of L purpurea. Bars represent standard error and different columns with different
letters are significantly different based on LSD test (P<0.05).
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Table 6. Correlation coefficients between some studied parameters in 1. purpurea inoculated with mycorrhiza.

Total soluble  Total flavonoid Total terpenoid DPPH radical
phenolic scavenging

Total soluble 1 0.754™ 0.887" 0.772"

phenolic

Total flavonoid 1 0.475 0.651"

Total terpenoid 1 0.641"

DPPH radical 1

scavenging

* and **: Significant at 5% and 1% of probability levels, respectively.
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