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Abstract: [Objective] Paclobutrazol is commonly used to catalyze flower bud differentiation in bayberry, however, excessive
application will weaken the vigor of the trees with curled and shrank leaves. The study focused on the influence of paclobutrazol
overuse on the enzyme activities of the bulk and root surface soil as well as plant and soil microbial community structure of bayberry,
which would provide the theoretical guidance for the rational use of paclobutrazol. [Method] The grafted seedlings of one-year-old
bayberry cv. ‘Dongkui’ were planted in the acid red soil and treated with 150, 300 and 600 mg-kg™' paclobutrazol, and the control was
treated with the same volume of water. The accumulation of paclobutrazol was measured in the bulk and root surface soil, as well as

roots, twigs and leaves of bayberry. The influence of paclobutrazol on bayberry associated microbe was determined by examining the

ks BEA: 2021-02-26; #EZ HHE: 2021-05-20
EETH: WWIARHTESTIR TR (2019C02038). WYL T AW A HRITE (2020C02001, 2021C02009)
BRAR: LT, 0571-86410266, renhy@zaas.ac.cn. W5 1E#H T4k, E-mail: zhenswang@163.com



17 4] ARG IREEE s 20 B W 1 S A ) B PV S5 R TR R 3753

soil enzyme activities and the microbial community structure of bulk and root surface soil, roots, twigs and leaves by using Illumina
MiSeq high-throughput sequencing. [Result] The results showed that the most accumulation of paclobutrazol was in leaves, while
the activities of catalase and phosphatase were significantly decreased, but the activities of invertase were significantly increased.
The high concentration application of paclobutrazol significantly decreased diversity and richness of bacteria and increased the
diversity and richness of fungi in bulk soil, which significantly increased the diversity and richness of bacteria and increased the
diversity and richness fungi in surface root soil, while the diversity and richness of both root bacteria and branches fungi were
significantly decreased. After the application of paclobutrazol, the relative abundance of Acidobacteria, Actinobacteria, Firmicutes,
Chloroflexi and important biocontrol bacteria Bacilli in bayberry root, root bulk and root surface soil were significantly reduced, and
those of Burkholderia in root bulk soil and twigs were increased in the bacterial community composition; the relative abundance of
Ascomycota in root bulk soils and root surface soils, those of Exobasidiomycetes in twigs and leaves were significantly increased,
and those of Basidiomycota and Agaricomycetes in root bulk soil, root surface soil and roots, and Penicillium in twigs and leaves were
significantly decreased in the analysis of fungal community composition. [Conclusion] The most residue was found in leaves of
bayberry plant after soil application of paclobutrazol. The overuse of paclobutrazol caused a significant change in the activities of
catalase, phosphatase and sucrase treated soils, as well as the richness and diversity of bacteria and fungi in the bulk and root surface soil,
roots, branches and leaves of the bayberry trees. Overall, the results of this study not only gave an understanding on the influence of

paclobutrazol on bayberry and orchard soil ecosystem, but also provided a theoretical basis for the rational application of paclobutrazol.

Key words: bayberry; paclobutrazol; soil enzyme activity; microbial community
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Table 1 The residues of paclobutrazol with different dosage in soil and bayberry

£ Sample A3 Treatment FRB R Residues (mgkg') ||KEFh Sample A3 Treatment %EE Residues (mgkg™")

d3% PO 0c S PO 0c

=l P150 0.39+0.11¢ il P150 0.010.00¢
P300 0.48+0.14¢ P300 2.59+1.59b
P600 0.93+0.47¢ P600 3.97+0.57b

Ui PO 0c - PO 0c

Root P150 0.17+0.07¢ Leaf P150 0.39+0.33¢
P300 0.60+0.15¢ P300 3.17+£2.31b
P600 0.93+0.21c P600 7.83+2.65a

[ Eed EAN NSRRI 0.05 K25+ B3 . R

The different lowercase letters in the same column show significant difference at the level of 0.05. The same as below
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Table 2 The soil enzymes activity of bayberry after the application of paclobutrazol

AbER Treatment

SENERE Catalase (mL-g”) BEFREE Phosphatase (mg-g’-d”') BEWENE Sucrase (mgg'-d™)

AYEEEE Cellulase (mg~g'1)

PO 0.90+0.08ab 7.53+0.19a 0.87+0.09b 0.41+0.04b
P150 1.11£0.07a 6.16+0.23a 1.57+0.09a 0.26+0.03¢
P300 0.82+0.08b 1.74+0.74b 1.41£0.11a 0.52+0.02a
P600 0.77+0.05b 2.78+0.75b 1.39+0.24a 0.21£0.03¢
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Table 3  Alpha diversity index of bacteria and fungi

& 415 Bacteria HE ¥ Fungi
Sample Chaol Shannon Chaol Shannon
SF0 901.79 7.44 232.11 3.68
SFP 918.46 8.28* 99.90" 1.02°
BSO 986.33 7.86 23.10 0.21
BSP 784.70" 7.25 200.39* 3.95%
RO 904.40 5.94 80.70 222
RP 615.38" 3.66" 63.03" 2.62%
TO 14.40 0.50 205.29 4.00
TP 7.80% 0.68* 93.47" 1.74"
L0 5.00 0.30 151.61 3.03
LP 5.00 0.39* 179.78* 3.00

RN BT 2 A R FR G X R 2 S B (P<<0.05)
# and * indicate that the Chaol and Shannon in paclobutrazol treated trees
was significantly different with control trees (P<<0.05), respectively
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BS: AR L3E; SF: fdk 143, R: M T: £i4k; L: ' BS: Bulk soil; SF: Root surface soil; R: Root; T: Twig; L: Leaves
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Fig. 1 PCA analysis of bacterial (A) and fungal (B) community structure
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