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Effect of root pruning on the architecture and morphological characteristics of
different fine root orders in the incision of poplar trees”
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m This study investigated the effects of root pruning on the architecture and morphological characteristics of different
fine root orders in the incision of Populus euramericana ‘Neva.” A field experiment was designed and performed. The root
systems of five-year-old poplars were manually pruned with a sharp spade at four (4-2), six (6-2), eight (8-2), ten (10-2), and
twelve (12-2) times the diameter at breast height (DBH) respectively, along both inter-row sides, to investigate the effects of
different root pruning treatments on branching ratios, diameter, length, and specific root length of the first five root orders in
poplar incision. The results showed that in comparison with the unpruned control (CK), each root pruning treatment caused an
increase in the branching ratios of fine root orders, which were highest in roots under the 8-2 treatment. With the increase of root
order, root diameter and length increased gradually, while the specific root length decreased. The root diameter and length of
the first two orders of 8-2 treated roots were the lowest, and the specific root length was the highest in the same group. However,
a reverse trend was observed from the third to fifth root orders; all of which showed statistically significant differences in
characteristics compared with the other treatments. There was no significant difference in root diameter, length, or specific root
length among the treatments of 4-2, 6-2, 10-2, and 12-2. Root diameter and length from the third to fifth root orders under the
4-2 and 12-2 treatments were significantly lower than those of roots under the 6-2 and 10-2 treatments, whereas the specific root
lengths were notably higher. Additionally, the average increase in the volume of 8-2 treated roots was significantly higher than
the volume of roots under other treatments. To sum up, pruning intensity significantly affects the architecture and morphological
characteristics of different branch orders of fine roots during the incision of P. euramericana ‘Neva.” Root pruning at a
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distance of eight times the DBH along both inter-row sides is more beneficial to the germination of fine roots in the incision

and can significantly enhance the absorption ability and transport function of root systems, thus promoting the growth of P.

euramericana ‘Neva.” This study provides technical reference for the high-yield cultivation in poplar plantations.

K@mﬂg Populus euramericana ‘Neva’; root pruning; fine root; root order; morphological characteristics
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Table 1 Effects of root pruning on the branching ratios of each level in
the incision of poplar
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(P<0.05).
Data are average value + standard deviations. Column values followed by

different letters are significantly different among the treatments (P < 0.05).
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Fig. 1 Effects of root pruning on the average diameter (A), average length (B), relative cumulative root length (C), and specific root length (D) of the
first five order roots in the incision of poplar. Data are average value + standard deviations. Different small letters show significantly different among the

treatments (P < 0.05).
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Fig. 2 Effect of root pruning on volume growth rate of poplar.
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