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The effect of seed inoculation with mycorrhizal fungi on germination and growth
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Abstract

This experiment was conducted to investigate the germination and seedling growth of two papaya (Carica papaya L.) varieties in response
to the inoculation of mycorrhizal fungi and culture substrates in a factorial in the form of a completely randomized design. The experiment
factors include varieties at 2 levels (Red Lady (V) and Bangladeshi (V,)), culture substrate at 5 levels (compost + perlite + vermicompost
(1:1:1) (Sy), compost + perlite + cocopeat (1:1:1) (S,), compost + vermicompost + cocopeat (1:1:1) (S;), perlite + vermicompost + cocopeat
(1:1:1) (S4) and compost + perlite + vermicompost + cocopeat (1:1:1:1) (Ss)), and mycorrhizal at 2 levels (no inoculation as control (M)
and inoculation (M;)). The results indicated a significant effect of culture substrate and mycorrhizal on germination and growth
characteristics of papaya varieties. In the mycorrhizal inoculation treatment, the highest germination percentage (77.33%) and germination
speed index (0.63) were observed in the Bangladeshi variety and the lowest average germination time for both varieties (12.87 and 12.45
days for Red Lady and Bangladeshi varieties, respectively). The highest seedling height and root length were recorded for V,;S4M; and
V,SsM, treatments, and the highest shoot dry weight (0.276 g) was recorded for V,SsM; treatment. According to the obtained results,
inoculation of seeds in both Red Lady and Bangladeshi papaya varieties with mycorrhizal fungi and substrates containing organic matter,
especially vermicompost, improved the germination and growth characteristics of the seedlings. Therefore, according to the advantages
and compatibility of mycorrhizal fungi, it can be used as a suitable treatment to improve the germination and growth of papaya seedlings.
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Table 1- Characteristics of vermicompost used in culture substrate
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Table 2- Analysis of variance of germination traits
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Figure 1- The effect of Variety and mycorrhiza on germination percentage (GP)

V1 and V; are Red Lady and Bangladeshi, Mo and M are uninoculated (control) and inoculated with mycorrhiza. Means
with the same letter in each column were not significantly different using Tukey’s multiple range test at p < 0.05.
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Figure 2- The effect of Variety and mycorrhiza on germination speed index (GSI)
Vi and V2 are Red Lady and Bangladeshi, Mo and M are uninoculated (control) and inoculated with mycorrhiza. Means
with the same letter in each column were not significantly different using Tukey’s multiple range test at p < 0.05.
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Table 3- Effects of mycorrhiza on number of leaves and culture substrate on germination percentage and
germination speed index
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Mo and M are uninoculated (control) and inoculated with mycorrhiza, S1, S2, S3, S4 and Ss are compost + perlite +
vermicompost (1:1:1), compost + perlite + cocopeat (1:1:1), compost + vermicompost + cocopeat (1:1:1), perlite +

vermicompost + cocopeat (1:1:1) and compost + perlite + vermicompost + cocopeat (1:1:1:1).
Means with the same letter in each column were not significantly different using Tukey’s multiple range test at p < 0.05.
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Figure 3- The effect of Variety and mycorrhiza on mean germination time (MGT)
Vi and V7 are Red Lady and Bangladeshi, Mo and M are uninoculated (control) and inoculated with mycorrhiza.
Means with the same letter in each column were not significantly different using Tukey’s multiple range test at p < 0.05.
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Figure 4- The effect of Variety and culture substrate on seedling vigor index (SVI)

Vi and V2 are Red Lady and Bangladeshi, Si1, Sz, S3, S4 and Ss are compost + perlite + vermicompost (1:1:1), compost +
perlite + cocopeat (1:1:1), compost + vermicompost + cocopeat (1:1:1), perlite + vermicompost + cocopeat (1:1:1) and
compost + perlite + vermicompost + cocopeat (1:1:1:1).

Means with the same letter in each column were not significantly different using Tukey’s multiple range test at p < 0.05.
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Figure 5- The effect of Variety and mycorrhiza on seedling vigor index (SVI)

Vi and V2 are Red Lady and Bangladeshi, Mo and M are uninoculated (control) and inoculated with mycorrhiza.
Means with the same letter in each column were not significantly different using Tukey’s multiple range test at p < 0.05.
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Table 4- Analysis of variance of growth and seedling biomass traits
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ns, * and ** is no significant, significant at 5 and 1% probability level, respectively
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Figure 6- The effect of Variety, culture substrate and mycorrhiza on seedling height
4(\:\:\)@;.‘.5&)3 ZC,._Jﬁ, ZC,..»}?J;.,-_J;A.:S5)S4 cS} cSz AS] Agib)&i;:‘gdu\; Sy Vﬁ) g,.;j? QVz )Vl
3O oy oS58 1w 5aS o5 1 d(VIVD)) Ly 5SS 1w 5aS a9 1w 5ST (VN 1)) Sy 5SS 10 5y 1 S
\x))@bauc:ﬂij(uu)c_it(.\;g,;;li )M()j(\Z\Z\Z\)%;;Zw}rs@)‘pi(;:sﬁCC,.-»}?J
I (61 gme Ve Ao 53 0 Jlaz| b 53 (S5 0505 el oS e o S Bl (sl (a0 s
Vi and V; are Red Lady and Bangladeshi, Si, S», S3, S4 and Ss are compost + perlite + vermicompost (1:1:1),
compost + perlite + cocopeat (1:1:1), compost + vermicompost + cocopeat (1:1:1), perlite + vermicompost +
cocopeat (1:1:1) and compost + perlite + vermicompost + cocopeat (1:1:1:1), and My and M, are

uninoculated (control) and inoculated with mycorrhiza. Means with the same letter in each column were not
significantly different using Tukey’s multiple range test at p < 0.05.
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Figure 7- The effect of Variety, culture substrate and mycorrhiza on root length
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Vi and V; are Red Lady and Bangladeshi, Si, S», S3, S4 and Ss are compost + perlite + vermicompost (1:1:1),
compost + perlite + cocopeat (1:1:1), compost + vermicompost + cocopeat (1:1:1), perlite + vermicompost +

cocopeat (1:1:1) and compost + perlite + vermicompost + cocopeat (1:1:1:1), and My and M; are

uninoculated (control) and inoculated with mycorrhiza. Means with the same letter in each column were not
significantly different using Tukey’s multiple range test at p < 0.05.
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Figure 8- The effect of Variety and culture substrate on number of leaves
Vi and V2 are Red Lady and Bangladeshi, Si1, S2, S3, S4 and Ss are compost + perlite + vermicompost (1:1:1), compost +
perlite + cocopeat (1:1:1), compost + vermicompost + cocopeat (1:1:1), perlite + vermicompost + cocopeat (1:1:1) and
compost + perlite + vermicompost + cocopeat (1:1:1:1).
Means with the same letter in each column were not significantly different using Tukey’s multiple range test at p < 0.05.
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Figure 9- The effect of Variety and culture substrate on stem diameter
V1 and V; are Red Lady and Bangladeshi, Si, Sz, S3, S4 and Ss are compost + perlite + vermicompost (1:1:1), compost +
perlite + cocopeat (1:1:1), compost + vermicompost + cocopeat (1:1:1), perlite + vermicompost + cocopeat (1:1:1) and

compost + perlite + vermicompost + cocopeat (1:1:1:1).
Means with the same letter in each column were not significantly different using Tukey’s multiple range test at p < 0.05.
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Figure 10- The effect of Variety, culture substrate and mycorrhiza on shoot dry weight
V1 and V2 are Red Lady and Bangladeshi, Si1, Sz, Ss, S4 and Ss are compost + perlite + vermicompost (1:1:1), compost + perlite
+ cocopeat (1:1:1), compost + vermicompost + cocopeat (1:1:1), perlite + vermicompost + cocopeat (1:1:1) and compost +

perlite + vermicompost + cocopeat (1:1:1:1), and Mo and M1 are uninoculated (control) and inoculated with mycorrhiza.
Means with the same letter in each column were not significantly different using Tukey’s multiple range test at p < 0.05.
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Figure 11- The effect of Variety, culture substrate and mycorrhiza on root dry weight
V1and V2 are Red Lady and Bangladeshi, S1, Sz, Ss, Sa and Ss are compost + perlite + vermicompost (1:1:1), compost + perlite
+ cocopeat (1:1:1), compost + vermicompost + cocopeat (1:1:1), perlite + vermicompost + cocopeat (1:1:1) and compost +

perlite + vermicompost + cocopeat (1:1:1:1), and Mo and Mz are uninoculated (control) and inoculated with mycorrhiza.
Means with the same letter in each column were not significantly different using Tukey’s multiple range test at p < 0.05.
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