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Background and Objectives: Fucalyptus, a vital industrial and economic
plant utilized for wood and fiber production, is commonly cultivated in the
southern regions of the country. Rapid growth of Eucalyptus seedlings over
a condensed timeframe holds significant economic advantages for
producers. Therefore, employing soil amendments and root symbiotic fungi
is crucial to foster optimal growth of Fucalyptus seedlings. Despite the
essential role of phosphorus in plant nutrition, its significance in Eucalyptus
cultivation has often been overlooked. Numerous studies have highlighted
the positive impact of triple superphosphate or direct use of apatite powder
in enhancing phosphorus availability to plants across various species.
Additionally, soil amendments like zeolite, renowned for enhancing soil
properties, and biofertilizers such as root symbiotic fungi, play pivotal
roles in influencing soil absorbable phosphorus levels and plant phosphorus
uptake. However, limited attention has been given to this aspect concerning
Eucalyptus, particularly in Iran. Hence, this study aimed to explore the
effects of zeolite, apatite, triple superphosphate, and root symbiotic fungi
inoculation on the growth and phosphorus uptake of Eucalyptus seedlings,
alongside certain soil biological properties.

Materials and Methods: Eucalyptus seedlings, specifically of the
Eucalyptus camaldulensis species, were selected for this study. Upon
removal of attached soil from the roots, the seedlings were weighed and
transplanted into new pots with the designated treatments. The experimental
treatments comprised modifiers (control, triple superphosphate at 150 kg ha™,
5% apatite by weight, and 3% zeolite by weight) and inoculation with
symbiotic fungi (no inoculation (control), Glomus etunicatum, and
Serendipita indica) in a factorial experiment designed in a completely
randomized setup with three replications, under greenhouse conditions.
After a six-month period, the plants were harvested, and the growth rate of
seedlings, plant phosphorus uptake, and selected soil properties were
assessed. Parameters such as plant chlorophyll content, soil Olsen
phosphorus levels, acid and alkaline phosphatase enzyme activities (using
paranitrophenyl phosphate substrate), as well as microbial biomass carbon
and microbial biomass phosphorus were analyzed.

Results: The findings indicated that the application of modifiers led to an
average increase in plant growth (1.5% and 1.14% increases in shoot and
root weight, respectively, compared to the control), while symbiotic fungi
application also boosted plant growth (1.2% and 4.5% increase in shoot
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and root weight, respectively, compared to the control). Combining
modifiers with symbiotic fungi resulted in enhanced leaf chlorophyll
content (an average increase of 7.5% compared to the control), plant shoot
phosphorus absorption (46.2%), microbial biomass carbon (13.9%),
microbial biomass phosphorus (15.7%), and soil Olsen phosphorus (6.3%).
Acid and alkaline phosphatase enzyme activities decreased with apatite and
triple superphosphate application (averaging a 3.24% and 1.73% reduction
for acid and alkaline phosphatase, respectively), but increased significantly
with zeolite application (3.78% and 1.99% increase, respectively).
Symbiotic fungi utilization enhanced phosphatase enzyme activity,
improved plant growth parameters, and enhanced soil biological properties;
however, no significant differences were observed between the two fungi
for most parameters.

Conclusion: Triple superphosphate and apatite demonstrated comparable
efficacy in Eucalyptus seedling growth. Therefore, when phosphorus
supplementation is required, apatite, owing to its lower environmental
impact and cost-effectiveness, is recommended. The combined use of
zeolite and symbiotic fungi yielded the most favorable responses and is
advised for enhancing Fucalyptus seedling growth and soil properties.
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soil phosphatase enzyme activity. Journal of Wood and Forest Science and Technology,
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Table 1. Physical and chemical properties of soil of pots.
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Table 3. Results of ANOVA of treatments on mean square of measured parameters.

U G,Jb L) a.LvSC?Lﬁ‘ G,Jb a-LSC?Lﬁ‘ J,:A‘JLJ
Error Amendment*Fungi Fungi Amendments Parameter
157
24 6 2 3 o
df
0.26 0.24 0.15 18.88™" A5
Chlorophyll
* sk sk é-&wﬂl )Uw
0.54 1.38 11.27 70.56
Acid phosphatase
* *k ok *k ok w Juw
0.66 0.21 10.74 30.45 o
Alkaline phosphatase
skok sk 3 ‘ dnd
0.24 0.06 3.10 4.66 ol A
Olsen P
0.16x10° 0.03x10™ 0.01x10™"*" 0.58x10%" & A
Total P
* % EEEY ‘ ‘-LY‘ J
0.71 0.22 4.86 16.97 SR 00
Shoot weight
0.27 0.124 0.83" 323" o o
Root weight
* EE T ok ‘ ‘-L." g 5 (‘/‘w
0.06 0.08 1.24 4.09 R e A
P content of shoot
*k ok w D) G Cnu-“
0.04 0.02 0.23 1.03 o A
P content of root
4.64 3.78 79.85" 468.42"" N 253
Microbial biomass C
0.59 0.99 821" 21.827 I 2RSS S

Microbial biomass P
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Figure 1. Effect of treatments on acid and alkaline phosphatase content of soil.
Values followed by the same letter are not significantly different (P<0.05) by Duncan's multiple range test.
Abbreviations: T.S.P. triple super phosphate.
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Figure 2. Effect of treatments on olsen phosphorus content of soil and total soil phosphorus percent.
Values followed by the same letter are not significantly different (P<0.05) by Duncan's multiple range test.
Abbreviations: T.S.P. triple super phosphate.
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Figure 3. Effect of treatments on MBC and MBP.
Values followed by the same letter are not significantly different (P<0.05) by Duncan's multiple range test.
Abbreviations: T.S.P. triple super phosphate.
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Figure 4. Effect of treatments on dry weight of plant tissues and the amount of phosphorus in the plant tissues.
Values followed by the same letter are not significantly different (P<0.05) by Duncan's multiple range test.
Abbreviations: T.S.P. triple super phosphate.
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Figure 5. Effect of treatments on chlorophyll content of leaves.
Values followed by the same letter are not significantly different (P<0.05) by Duncan's multiple range test.
Abbreviations: T.S.P. triple super phosphate.
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