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Table 1. Physical and chemical characteristics of field soil

Soil Clay Silt Sand Available K  Available P Organic Saturated paste EC Saturation
texture (%) (%) (%) (ppm) (ppm) Carbon (%) extract pH (mScm™) percentage (%)
Clay loam 28 34 38 396 451 0.95 7.6 2.61 50
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Figure 1. Effects of arbuscular mycorrhizal fungus (AMF), plant growth promoting rhizobacteria (PGPR) and their
interactions (AMF+PGPR) on plant height of Osteospermum (Osteospermum hybrida ‘Passion Mix”) under different
watering conditions. Means with similar letters are not significantly different at the P<0.05 using Duncan Multiple Range Test.

fiSan s 5 (PGPR) by o yoxe (sl S (AMF) Ly )5 st 83l5 5 ()l ol 5B (Siloe Al Y Jgoz

Py ypmgiionl (i oS SSLbCS; 5 Soigdnid Olio (S (AMFHPGPR) Lag)|
Table 2. Mean comparison for effects of different irrigation levels and microorganisms of arbuscular mycorrhizal
fungus (AMF), plant growth promoting rhizobacteria (PGPR) and their interactions (AMF+PGPR) on some
morphological and physiological traits of Osteospermum (Osteospermum hybrida ‘Passion Mix”)

Shoot dry Root dry Root length Shoot to Root to
Treatments to fresh to fresh to root dry root dry shoot dry
weight ratio weight ratio weight ratio weight ratio weight ratio
L 100 9.37% 22.45° 2479.0* 4.38% 0.270*
% ';‘%fgl'g'l;e‘;i:t ) 70 11.60° 25.01° 2412.5° 4.91° 0.240%
pacity. 40 14.78° 40.07* 1893.6° 5.10° 0.213°
AMF+PGPR 12.30% 26.49° 2116.6° 3.46° 0.306%
Tvoe of microoraanism AMF 12.93° 27.50° 2087.2° 4,95 0.209°
yp 9 PGPR 11.12° 24.73 2281.6% 353° 0.309°
Control 11.322 37.98% 2561.4% 7.24° 0.145°
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* In each column of treatment group, means followed by the same letters are not significantly different (p<0.05) based on Duncan’s Multiple Range Test.
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Figure 2. Effects of arbuscular mycorrhizal fungus (AMF), plant growth promoting rhizobacteria (PGPR) and their
interactions (AMF+PGPR) on leaf number of Osteospermum (Osteospermum hybrida ‘Passion Mix”) under different
watering conditions. Means with similar letters are not significantly different at the P<0.05 using Duncan Multiple Range Test.
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Figure 3. Effects of arbuscular mycorrhizal fungus (AMF), plant growth promoting rhizobacteria (PGPR) and their

interactions (AMF+PGPR) on leaf area of Osteospermum (Osteospermum hybrida ‘Passion Mix”) under different watering
conditions. Means with similar letters are not significantly different at the P<0.05 using Duncan Multiple Range Test.
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Figure 4. Effects of arbuscular mycorrhizal fungus (AMF), plant growth promoting rhizobacteria (PGPR) and their
interactions (AMF+PGPR) on shoot fresh weight of Osteospermum (Osteospermum hybrida ‘Passion Mix”) under different
watering conditions. Means with similar letters are not significantly different at the P<0.05 using Duncan Multiple Range Test.
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Figure 5. Effects of arbuscular mycorrhizal fungus (AMF), plant growth promoting rhizobacteria (PGPR) and their
interactions (AMF+PGPR) on shoot dry weight of Osteospermum (Osteospermum hybrida ‘Passion Mix”) under different
watering conditions. Means with similar letter are not significantly different at the P<0.05 using Duncan Multiple Range Test.

4.0
3.5
3.0
2.5
2.0
1.5
1.0

Root fresh weight (g plant)

0.5

= 100%
b 70%

7 be

be be . w400

Control AMF PGFR AMF+PGPR
Type of micreorganisms

oL a2y) 5 039 2 (AMFHPGPR) bl 2iSos 5 5 PGPR) 0, 5 e (slnes 2STb (AMF) &y iz 6 3G S

Al o g S a0y (g 5lel s 5 S e By G oS s 51yl (sl Sile walises (5 )kl Loyl )0 pge yausgiil
Figure 6. Effects of arbuscular mycorrhizal fungus (AMF), plant growth promoting rhizobacteria (PGPR) and their
interactions (AMF+PGPR) on root fresh weight of Osteospermum (Osteospermum hybrida ‘Passion Mix”) under different
watering conditions. Means with similar letters are not significantly different at the P<0.05 using Duncan Multiple Range Test.
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Figure 7. Effects of arbuscular mycorrhizal fungus (AMF), plant growth promoting rhizobacteria (PGPR) and their
interactions (AMF+PGPR) on root dry weight of Osteospermum (Osteospermum hybrida ‘Passion Mix’) under different
watering conditions. Means with similar letters are not significantly different at the P<0.05 using Duncan Multiple Range Test.
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Figure 8. Effects of arbuscular mycorrhizal fungus (AMF), plant growth promoting rhizobacteria (PGPR) and their
interaction (AMF+PGPR) on root biomass of Osteospermum (Osteospermum hybrida ‘Passion Mix) under different
watering conditions. Means with similar letters are not significantly different at the P<0.05 using Duncan Multiple Range Test.
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Figure 9. Effects of arbuscular mycorrhizal fungus (AMF), plant growth promoting rhizobacteria (PGPR) and their
interactions (AMF+PGPR) on root length of Osteospermum (Osteospermum hybrida ‘Passion Mix”) under different
watering conditions. Means with similar letters are not significantly different at the P<0.05 using Duncan Multiple Range Test.
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Figure 10. Effects of arbuscular mycorrhizal fungus (AMF), plant growth promoting rhizobacteria (PGPR) and their
interactions (AMF+PGPR) on root volume of Osteospermum (Osteospermum hybrida ‘Passion Mix’) under different
watering conditions. Means with similar letters are not significantly different at the P<0.05 using Duncan Multiple Range Test.
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Figure 11. Effects of arbuscular mycorrhizal fungus (AMF) and plant growth promoting rhizobacteria (PGPR) on

colonization percentage of AMF on Osteospermum (Osteospermum hybrida ‘Passion Mix”) roots under different watering
conditions. Means with similar letters are not significantly different at the P<0.05 using Duncan Multiple Range Test.
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ABSTRACT

Effects of arbuscular mycorrhizal fungus (Glomus mossea CA) and plant growth promoting rhizobacteria
(PGPR) of Bacillus pantea and Psedomonas putida were evaluated on growth parameters of
Osteospermum (Osteospermum hybrida ‘Passion Mix’) under different watering conditions (field
capacity, two and one third of field capacity). Arbuscular mycorrhizal fungus (AMF) and PGPR were
applied as single or mixed. A factorial trial based on randomized complete block design with 3
replications per treatment and 4 replicates was carried out under greenhouse conditions. Root
colonization, growth parameters and P concentration in plant was measured. Results showed that PGPR
and mycorrhizal inoculated plants had better nutritional conditions than that of non-inoculated plants.
Moreover, there was a synergetic effect between AMF and PGPR in this study. PGPR were as much
effective as AMF on alleviating the negative impacts of drought stress. According to the results, applied
microorganisms were more effective on improving the growth parameters at 70% of field capacity, while
at 40% of field capacity; their effective role was reduced, although the plants were persistent, yet. Results
revealed exploitation of AMF and PGPR and administering an optimized irrigation regime can be
effective on improving yield of this plant.
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