") Check for updates

Journal of Environmental Science International pISSN: 1225-4517 eISSN: 2287-3503
33(9): 625~631; September 2024 https://doi.org/10.5322/JES1.2024.33.9.625

ORIGINAL ARTICLE

1S 89 LAV (Abies koreana E.H.Wilson) S-4.2] S

Growth Enhancement Effect of Korean Fir (Abjes koreana
E.H.Wilson) Seedlings Using Mycorrhizal Fungi

Jae—Hyun Park, Han-Na Seo, Hye Young Yun", Hyo-In Lim"
Forest Bioinformation Division, National Institute of Forest Science, Suwon 16631, Korea
Y Braintree Biotechnology Institute, Seoul 02011, Korea

Abstract

This study investigated the effects of two mycorrhizal fungi, Pisolithus tincrorius and Oidiodendron maius, on the
growth and age-specific responses of Korean fir (Abies koreana E.H.Wilson) seedlings. The experiment was conducted
from March 2020 to March 2023 at the National Institute of Forest Science in Suwon, South Korea to evaluate plant
height, root length, root collar diameter, and biomass in the treatment and control groups. Significant growth increases
were observed in all treatment groups compared to the control, with the OI (O. maius) treatment demonstratingthe
highest growth increase (p (0.05). In one-year-old seedlings, the PT (2. tinctorius) treatment demonstrated overall higher
growth than the OI treatment and control, with PT demonstrating an approximately 1.3 times increase than OI. The PT
and OI treatments both exhibited higher growth than the control in the three-year-old seedlings, with less difference
between the two treatments than in the one-year-olds. Both the treatments showed approximately 1.8 times more growth
than the control in the five-year-old seedlings, and the OI treatment showed approximately 0.5 times more growth than
PT. These results confirm that the OI treatment is generally more effective for the growth of Korean fir seedlings.
Although the PT treatment was more beneficial in the one-year-old seedlings, OI was more effective in three-year-old
and older seedlings. This suggests that early mycorrhizal inoculation has a significant long-term effecton growth,
emphasizing the importance of age-specific mycorrhizal applications in forest conservation and restoration strategies.
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Fig. 1. Differences in Korean fir growth by mycorrhizal treatment; Plant height (4), Root length (B), Root collar diameter (C),
H/D ratio(D); PT: Pisolithus tinctorius, Ol: Oidiodendron maius, The analysis indicated that all measured variables
showed significant changes over time (p (0.0 and significant interactions between time and treatment groups (p
¢ 0.05), with corrections for sphericity violations applied as necessary, ensuring the findings' statistical

significance.
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Fig. 2. Differences in Korean fir biomass by mycorrhizal treatment; Top fresh weight (A), Root fresh weight (B), Top dry
weight (C), Root dry weight (D); PT: Pisolithus tinctorius , Ol: Oidiodendron maius; The analysis indicated that all
measured variables showed significant changes over time (p ( 0.0%) and significant interactions between time and
treatment groups (p ( 0.05), with corrections for sphericity violations applied as necessary, ensuring the findings'

statistical significance.
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Table 1. Growth and physiological responses of Korean fir seedlings to the experimental group

. Pl'ant Ro'ot collar Root H/D Top .fresh Root' fresh Top- dry Roo.t dry
Age  Experimental height diameter length . weight weight weight weight
(cm) (mm) (cm) rado @® ® ® ®
CON 11.73a 2.63b 13.68¢ 44.97a 2.13b 0.49b 0.71b 0.19¢
1 PT 10.43a 4.29a 23.44a 25.78c 4.46a 1.92a 1.61a 0.82a
0l 9.73a 2.94b 17.13b 33.33b 3.01b 0.91a 0.89b 0.31b
CON 13.97a 4.09b 21.93b 35.34a 5.99b 2.22b 2.47b 0.79a
3 PT 14.03a 5.74a 29.22a 24.73b 9.65a 3.19ab 3.59a 1.24a
oI 14.54a 5.11ab 29.24ab 30.27a 10.53a 3.61a 4.6la 1.09a
CON 17.91c 6.66¢ 28.58¢ 26.89b 23.72¢ 8.03¢ 9.29¢ 2.01c
5 PT 21.53b 8.94b 39.36b 24.19b 58.81b 17.09b 25.49b 6.41b
0l 32.74a 10.82a 49.96a 30.36a 86.02a 26.01a 37.58a 8.73a

*PT: Pisolithus tinctorius, Ol: Oidiodendron maius, ; The analysis indicated that all measured variables showed significant changes over
time (p (0.0%) and significant interactions between time and treatment groups (p (0.05), with corrections for sphericity violations applied
as necessary, ensuring the findings' statistical significance.

Fig. 3. Shape of roots by mycorrhizal fungus treatment; Top fresh weight (A), Control (HY8199, 2X) (B), Ol: Oidiodendron
maius (HY8213, 1.6X) (C), PT: Pisolithus tinctorius (HY8219, 2X).
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