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Abstract

An experiment was carried out in a greenhouse (sandy loam soil) at the College of
Agriculture, University of Anbar, to test the effect of the fungi Mycorrhiza type
Glomus mosseae, Azotobacter bacteria type Azotobacter chroococcum and
Vermicompost tea in the properties of the rhizosphere, namely the length and weight
of the root system, the number of bacteria, the percentage of root infection with
Mycorrhiza fungus, and the mycorrhiza dependence of the root and vegetative system
and the yield of the cucumber plant Cucumis sativus L. A factorial experiment of two
factors was designed. The first factor is a combination of mycorrhiza (M) of 35 g plant”
! azotopacter (A) 15 ml plant® with a microbial density of 2.2x10° cfu mIt and
phosphate rock (R) of 40 g plant? added with half of the mineral recommendation
individually with their interactions. The second factor is three concentrations: 0, 5, and
10% of vermicompost tea sprayed on the plant. The experiment was designed with a
randomized, completely-blocked design (RCBD) with three replications. The seeds of
the cucumber plant were planted on September 151, 2022, and the service operations
were conducted for the crop and continued until December 15™, 2022. The length and
weight of the root system, the number of bacteria, the percentage of root infection with
Mycorrhiza fungus, and the mycorrhizal dependency of the root system, vegetative
and yield were measured. The results proved that the use of mycorrhiza, acetobacter
bacteria, and phosphate rock with half mineral recommendation (MAR) and spraying
of vermicompost tea at a concentration of 10% are the best significantly in increasing
dry weight and height of the root system and in increasing the number of total bacteria.
It showed significant differences between mycorrhiza, acetobacter, and vermicompost
tea. The treatment resulted in the highest dry weight of the total root, 84.53 g, and the
longest root length recorded was 71.73 cm. The highest total bacterial count was 8.74
log CFU g soil. This was followed by adding Microrizae with phosphate rock and
half the recommended mineral application (MR) with 10% vermicompost tea.
Microrizae were added with Azotobacter bacteria and half the recommended mineral
application (AR) with 10% vermicompost tea. Microrizae was treated with phosphate
rock supplemented with half the recommended fertilizer application (MR) with 10%
vermicompost tea. Then, the treatment of Microrizae with Azotobacter was
supplemented with half the recommended fertilizer application (MA) with 10%
vermicompost tea. Next, the Microrizae (M) and Azotobacter (A) treatments were
applied individually. Finally, the chemical fertilizer treatment (S) yielded the lowest
values for the mentioned soil and plant properties. A significant effect was observed
in the percentage of achieved infection rate when using the root fungal inoculums,
which reached 80.16% compared to only 5.50% without adding the root fungal
inoculums. Based on the dry weight of the plastic greenhouse's total root, shoot, and
yield, the mycorrhizal dependency percentage for cucumber plants was 52.3%, 57.8%,
and 45.3%, respectively.

Keywords: Mycorrhizae, Azotobacter, Vermicompost tea, Mycorrhizal dependency,
Cucumber.
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Table 1: Some chemical and physical properties of greenhouse soil before planting.

Table 1. expresses the chemical, physical, and biological analyses of the greenhouse's soil. It is sandy
loam with high water permeability and poor nutrient content. The land was plowed twice, amended, and
leveled. Then, soil samples were taken randomly from several locations from the surface layer to a 0-30
cm depth.

tlaa cplale (10 (6<5 RCBD aseras Lkile 4323 Cusea
AbLal duagl) Chai L) Chual liwsdl) Jaall aa iSlsig ¥y hahyeSilall dadgs 1 JgY) alali-1
il LS5 Ll el
Aibesl duagill 1/2 + Glomus mosseae )3y sSil :M
A8l dpagl) 1/2 + 5SUgisil <A
daagll 1/2 + Azotobacter chroococcum ySlgig sl + Glomus mosseae )iyl :MA
Al
Afibesl dpagill 1/2 + Slawsd Aa + Glomus mosseae 1)<l :MR

Abal) dpagill 1/2 + Slawsdll jam + SLgg 5 AR
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Table 2. Characteristics of vermicompost tea used in the study.

Vermicompost tea was prepared from solid vermicompost at a ratio of 1:10 (water: vermicompost)
according to the procedure expressed in (7). Table 2 shows the characteristics of the prepared
vermicompost tea, where the examinations were performed in the central laboratory of the College of
Agriculture / University of Anbar.

Dbl @l jedy ey ) Ka & (RCBD) ALKl 4)sdal) cile Uadll areaits 4ujail) Cranna
Oigs Jsba it edpatl) elgd) 53 2022/12/15 sy Jgemnall dia a1 il€y 2022 /9 /15 fjb
Sl clls . dealally (graadlly (3l gsanall duuhsSlal Lualaeyly (Ll acly (53 gsanal)
Gy 0.05 Jlin) (g5ise a5 (LSD) (ina G il daiy B jlialy Galiill s Gk (e Liliaa)
(22) Ges L
ralulal)
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cJaxall
oh Gad & (gl goanall Jeady L) caali 1 (Tls a2) (i gsanall Cilall Giolly Jokali-2
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Table 3: Effect of the biological combination of phosphate rock and vermicompost tea concentration on
the dry weight of the root system (g).

Table 3 shows significant differences for some interaction treatments between the bio-combinations with
phosphate rock and vermicompost tea concentrations. Vermicompost tea concentration of 10% gave the
highest root dry weight average of 64.14 g, significantly superior to all other interaction treatments. As
for the concentrations 5% and 0, they recorded 56.29 and 48.88 g. The interaction treatment for the
highest MAR treatment with a concentration of 10% significantly increased by 204.4% compared to the
lowest interaction treatment, the complete fertilizer recommendation (S) with a concentration of 0%,
which recorded the lowest dry weight average of 31.48 g.
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Table 4: Effect of bio-combination with phosphate rock and vermicompost tea concentration on root
length (cm).

Table 4 shows significant differences between the biological combinations of phosphate rock and
vermicompost tea concentrations for some interaction treatments. The triple interaction of the
combination MAR and vermicompost tea concentration of 10% gave the highest average root length,
recording 85.66 cm, significantly outperforming all other interaction treatments. The interaction
treatment of the highest treatment (MAR with 10% concentration) gave a significant increase of
158.32% compared to the lowest interaction treatment, which is the complete fertilizer recommendation
(S) with 0% concentration, which recorded the lowest average root length of cucumber plant which was
33.16 cm.
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Table 5: Effect of the biological combination of phosphate rock and vermicompost tea concentration on
the logarithm of the total number of bacteria after harvesting.

Table 5 shows significant differences between the biological combinations of phosphate rock and
vermicompost tea concentrations for most interaction coefficients. The interaction coefficient between
the triple combination MAR and vermicompost tea concentration of 10% gave the highest bacterial
count of 8.83 log CFU/g™* soil, significantly superior to all other interactions. This interaction showed a
significant increase of 64.73% compared to the lowest interaction coefficient, the mineral
recommendation with 0% tea concentration, which recorded the lowest bacterial count of 5.36 log
CFU/g soil.
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e Adas 5 A (L) @il dila) Jaee B Lein %84.33 iy bl Jane ef gin 38 1A

3ol dnile

(%) VabsSilalls Ayiall ALl A B AL Jilall ggig G.mosseae ¢l il :6 Jgas

L.S.D (0.05) ) Jas g Al eliall 5 Al Jital)
C_,.sms C_,m\
2.611 80.16 84.33 76.0 dail
3.50 0.00 7.00 dadle 8
3.693 L.S.D (0.05) 4210 4150 Sl Jilad) Ja gia
el g (AL Jilad) G JANE0 2.611 L.S.D (0.05)
Akl Jilall
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Table 6: shows the effect of the type of plant host and inoculation with mycorrhizal fungi on the infection
rate of the roots. It was found that there was a significant effect on the infection rate achieved with
myecorrhizal inoculum, which reached 80.16%, while it reached 5.50% with no inoculum addition. A
non-significant infection superiority was observed in cucumber roots, which achieved the highest rate
of 42.10%, compared to the infection rate of 41.50% with yellow corn roots. It was also found that the
interaction of cucumber with the use of the inoculum achieved the highest infection rate of 84.33%. In
contrast, the lowest infection rate was (0) in sterile soil not inoculated with mycorrhizal.
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Gsinn (380 )slaas ¢y sSildl) W il axe pa 16.22 % @il L %61.85 sy 1 il oSl
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Table 7: Mycorrhizal dependence % of the dry weight of the root, vegetative system, and the yield of
the plastic house.

Table 7 shows the mycorrhizal dependence % of the dry weight of the root and shoot mass and the yield
of the greenhouse. The dry weight of the root mass of the cucumber plant inoculated with mycorrhizae
was 39.6 gm compared to 22.3 gm for the non-inoculated plant (comparison treatment without any
addition). Thus, the mycorrhizal dependence on the dry weight of the root mass was 52.3%. As for the
dry weight of the shoot mass, the results were 75.4, 31.8 gm, and 57.8% for each of the inoculated and
non-inoculated plants and the mycorrhizal dependence, respectively. The data for the cucumber yield in
the greenhouse were 1662 kg greenhouse™ for the inoculated plant and 908 kg for the non-inoculated
plant, while the plant was dependent on mycorrhizae in the case of the yield in the greenhouse by a
percentage of 45.3% compared to the non-inoculated plant.
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