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Abstract: The aim of our study was to compare the wound responses and fine root development after root cutting
and wound dressing among different tree species. The roots (2~4 cm in diameter) of mature Pinus densiflora, Prunus
serrulata var. spontanea, and Zelkova serrata grown in Sangju, South Korea, were cut every 6 months from May
2014 to November 2016. The cut roots were subjected to pastes of vaseline and organic fertilizer. Six months after
cutting, fine root development in the cut roots was examined. There was a significant increase in the fine root development
in P. serrulata and Z. serrata; however, the development was rarely observed in P. densiflora. Zelkova serrata showed
the highest fine root development among the three species in both the control and organic paste treatment groups.
No significant differences in fine root development were observed in P. serrulata among the treatments. These results
indicate that different tree species exhibit different responses to wound dressing after root cutting, which suggests that
specific treatments must be applied to specific tree species.
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Figure 1. Root (2~4 cm in diameter) cutting and wound dressing. (A) Measurement of root
diameter using calipers. (B) Cutting using saw or shears. (C) Dressing with the standard paste.
(D) Dressing with the modified paste.
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Figure 2. Parameters for quantification of fine root. (A) Schematic drawing of a cut root.
(B) Measurement of length (n) from the cut surface to the base of fine roots.
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Figure 3. Photographs of fine root development. (A) P.

densiflora. (B) P. serrulata var. spontanea (C) Z. serrata.
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Figure 4. Formation of calluses (arrows) on cut roots. (A) P. densiflora. (B) P. serrulata var. spontanea. (C) Z. serrata.
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Figure 5. Comparison of fine root development (dry weight/root surface area) among tree species. (a) Six months
after root cutting in spring, 2014. (b) Six months after root cutting in fall, 2014. Bars indicate the standard errors.
The same letters denote no significant difference at P = 0.01 according to the Duncan’s multiple range test.
CK = Check. SP = Standard Paste. MP = Modified Paste.
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Figure 6. Comparison of fine root development (dry weight/root surface area) among tree species. (a) Six months
after root cutting in spring, 2015. (b) Six months after root cutting in fall, 2015. Bars indicate the standard errors.
The same letters denote no significant difference at P = 0.01 according to the Duncan’s multiple range test.
CK = Check. SP = Standard Paste. MP = Modified Paste.
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Figure 7. Comparison of fine root development (dry weight/
root surface area) among tree species. Six months after root
cutting in spring, 2016. Bars indicate the standard errors.
The same letters denote no significant difference at P = 0.01
according to the Duncan’s multiple range test. CK = Check.
SP = Standard Paste. MP = Modified Paste.
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