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Abstract: The annual biomass of pruned branches and leaves of tea reaches 8-9 t-hm™, which significantly influences the

material cycle of tea garden ecosystems. However, research remains limited regarding the effects of pruned tea branches and
leaves and their different utilization methods on tea growth,as well as their regulatory mechanisms. This study investigates
the effects of two application methods on tea tree growth through pot experiments— directly returning tea pruning Materials
to soil versus applying them after processing into biochar, and analyzes the regulation mechanism based on soil physical and
chemical properties. This study sets three treatments: T1 (control treatment), T2 (application of tea pruning materials), T3
(application of biochar). The results show that the treatments with tea pruning materials and their biochar significantly
promote tea growth. Specifically, under the T2 and T3 treatments, the leaf biomass, stem biomass their biochar significantly
promote tea growth. Specifically, under the T2 and T3 treatments, the leaf biomass, stem biomass and total biomass of tea
plants are significantly higher than those in the control treatment, with the increase rates reaching 18.5%-21.2%, 15.9%
-17.8% and 18.1%-18.3%, respectively. In addition, the biochar treatment significantly promotes the root growth of tea
plants. Compared with the control treatment, the total root length, root density and root tip number of tea plants treated with
biochar increase by 41.3%, 41.3% and 73.4% respectively. Both the tea pruning materials treatment and the biochar
treatment significantly improve soil physical and chemical indexes, with soil pH, inorganic nitrogen, available phosphorus
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and available potassium increasing by 7.8%-13.8%, 25.2%-176.1%, 15.4%-84.1% and 486.3%-1500.6%, respectively.

Meanwhile, compared with the control treatment, tea pruning materials treatment and their biochar treatment significantly

reduce the contents of exchangeable hydrogen, exchangeable aluminum and soil exchangeable acid, with reduction ranges of
6.5%-46.3%, 11.0%-27.8% and 7.6%-48.0%, respectively. In addition, redundancy analysis shows that soil moisture content

and available phosphorus are the main factors affecting tea morphological characteristics (P<0.05). Therefore,the application

of tea pruning materials and their biochar is beneficial for improving soil nutrient status and promoting tea growth.

Keywords: Tea pruning materials; biochar; tea growth; soil nutrients; soil acidity
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Table 1 Basic physicochemical properties of soil, tea pruning materials, and their biochar
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Fig. 1 Different treatments on the growth status of tea plants
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Note: (a) leaf biomass; (b) stem biomass; (c) root biomass, (d) total biomass, (e) root-shoot ratio;T1: control treatment, T2: tea tree
trims applied, T3: biochar applied; Different lowercase letters indicate significant differences between sampling points (P<0.05).
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Fig. 2 Different treatments on root morphology of tea plants
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Note: (a) total root length, (b) surface area, (c) root density, (d) number of root tips; T1:control treatment, T2:tea tree trims applied, T3:
biochar applied; Different lowercase letters indicate significant differences between sampling points (P<0.05).
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Fig. 3 Proportion of total surface area, root length, and root tip number of tea plant roots with diameter <0.5 mm and

0.5-1.0 mm relative to the total amount
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Note: (a) proportion of total surface area, (b) proportion of total root length, (c) proportion of root tips; T1: control treatment, T2: tea
tree trims applied, T3: biochar applied; Different lowercase letters indicate significant differences between sampling points (P<0.05).
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Table 2 Different treatments on soil physicochemical properties

THLAE/ (mgkg™) AL/ (mgkg™") A/ (mg-kg ™) KR %
Qb3 Treatment pH
IN AP AK SMC
T1 4.7+0.0c 1.9+0.1c 7.5+0.1c 29.3+1.7¢ 17.2+0.4b
T2 5.1£0.1b 2.4+0.0b 23.6+0.6a 469.3+59.4a 19.0+0.5a
T3 5.3+0.0a 5.3+1.1a 13.840.3b 171.9+£32.4b 20.3+0.3a

VE : RFVEAE 5 AN F/NG = R oR Ab 3 2 [8] 1) 22 57K (P<<0.05) .

Note: After the same column of data, different lowercase letters indicated the level of difference between treatments (P < 0.05).
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Fig. 4 Different treatments on exchangeable acid, hydrogen
and aluminum in soil
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Note: T1: control treatment, T2: tea tree trims applied, T3:
biochar applied; Different lowercase letters indicate significant
differences between sampling points (P<0.05).
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Fig. 5 Redundancy analysis of tea plant morphological
characteristics and soil properties under different
treatments
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available potassium, pH: soil pH, AP: available phosphorus, EA: soil
residual acidity, EH: soil hydrogen, EAL: soil aluminum, RL: total root
length, SA: surface area, RD: root density, RT: root tip number, RBM:
root biomass, LBM: leaf biomass, SBM: stem biomass.
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