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Abstract: [Objective] This paper explores the effects of endogenous inhibitors (such as phenolic acids and
flavonoids) produced by ancient Platycladus orientalis trees of different ages on rooting during the cutting
process, so as to provide a theoretical basis for improving the rooting rate of ancient P. orientalis cuttings.
[Method] The cuttings from 5-, 100-, 300-, and 700-year-old P. orientalis were used as experimental
materials for cutting propagation. The effects of extracts from the cuttings of P. orientalis of different ages
(5-, 100-, 300-, and 700-year-old) in March and June on the germination of cabbage seeds were studied, and
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the contents of phenolic acids and flavonoids in the cuttings were measured to compare the effects of
phenolic acids and flavonoids produced during the rooting process of cuttings of P. orientalis trees of
different ages from June on the rooting process. Screening different removal methods was to identify the
optimal approach for eliminating inhibitors from 100-year-old P. orientalis cuttings. [Result] (1) The
rooting rates and root numbers of ancient P. orientalis trees (100-, 300-, and 700-year-old) were significantly
lower than those of young P. orientalis trees (5-year-old ) (P < 0.05). (2) The inhibitory effects of extracts
from 100-, 300-, and 700-year-old P. orientalis cuttings on cabbage seed germination in March were
significantly higher than that in June (P < 0.05). As the ages of trees increased, the inhibitory effects of
extracts of cuttings on inhibiting the germination of cabbage seeds increased. (3) The contents of phenolic
acids and flavonoids in P. orientalis cuttings from June were generally low. In the experimental materials
from March and June, the contents of rutin, salicylic acid, gallic acid, coumaric acid, and ferulic acid
generally showed an increasing trend with the increase of age of P. orientalis. In the experimental materials
from June, the phenolic acid and flavonoid contents of 5-, 100-, 300-, and 700-year-old P. orientalis cuttings
showed an increasing trend with the development of rooting process. (4) Treating cuttings of ancient
P. orientalis with 0.1% silver nitrate solution can promote the formation of adventitious roots, and treating
them with 0.05% potassium permanganate solution can promote root development. [Conclusion] As the
age of P. orientalis grows, the phenolic acid and flavonoid contents of cuttings increase, which have
inhibitory effects on the formation of adventitious roots. However, treatment of P. orientalis cuttings with
0.1% silver nitrate or 0.05% potassium permanganate can effectively alleviate this inhibitory effect and

improve the rooting rates of P. orientalis cuttings. The study provides theoretical basis and technical support
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for improving rooting rates.
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Fig. 1 Effects of tree age on rooting of Platycladus orientalis cuttings
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Tab. 1 Effects of extraction solution with different proportions from Platycladus orientalis cuttings
of different ages on germination rates of cabbage seeds in March %
Treiﬂii//?ear 0(CK) 25% 50% 100%
5 96.67 + 1.33a 86.63 = 7.05a 82.69+6.37a 76.67 + 6.66a
100 96.67 +1.35a 71.33 +£7.23ab 70.00 + 7.34ab 61.00 +7.22b
300 96.67 + 1.38a 70.67 = 6.87b 61.33 £6.59b 60.67 £ 6.13b
700 96.67 + 1.33a 66.67 +7.15b 62.67 £ 6.78b 58.67 +5.93b

W AN FVNG R R R R AR AN R AR ) R 2E AR B 22 57 (P < 0.05). F[Al. Notes:different lowercase letters indicate significant
differences at the 0.05 level between cuttings of different ages under the same proportion of extraction solution. The same below.
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Tab. 2 Effects of cabbage seeds treated with different proportion extraction solutions from cuttings

propagated from P. orientalis at different ages on germination rates in June %
ONiey
Hik/a 0(CK) 25% 50% 100%
Tree age/year
5 96.60 + 1.81a 88.15 £ 8.62a 83.47 £ 6.94a 78.67 +5.97a
100 96.60 + 1.81a 73.33 +7.16b 72.00 + 7.25ab 65.00 + 6.26b
300 96.60 + 1.81a 73.67 +7.10b 68.33 +5.92b 65.67 £ 6.29b
700 96.60 + 1.81a 72.67 +7.13b 65.67 +6.97b 63.67 = 6.16b
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[7] . Different capital letters indicate significant differences among varied rooting stages in same tree age (P < 0.05); different lowercase letters

indicate significant differences among varied tree ages in same stage (P < 0.05). Same as below.
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Fig. 2 Changes of flavonoids contents of P. orientalis at different ages in varied seasons
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Tab. 3 Effects of removing inhibitors on rooting rates of cuttings of 100 years old ancient P. orientalis

kT b FR I 7] ERTES AR KK
Clear method Treating time/h Rooting rate/% Rooting number Max. root length/cm
0.1% AgNO; 20 26.55 +2.66a 5.13+0.48a 1.68 +0.22a
0.1% CH;COOH 20 19.25 +2.28b 2.52+0.23¢ 1.24+0.29b
2% EtOH 20 21.14 +3.24b 3.78+0.39b 1.57+£0.19ab
7K Water 3 22.97 +2.98ab 3.16 + 0.46bc 1.52+0.21ab
BeihkE Abluent 3 18.52 £2.72b 3.59+0.77b 1.17 +£0.26b
0.05% KMnO,4 0.25 23.63 £2.91ab 5.44+0.69a 1.95+0.23a

VE: ARVNG FRER R AR RTERR 772 A4 7R B 3% 22 5 (P < 0.05). Note: different lowercase letters indicate significant differences at 0.05 level

between removal methods.
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