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Abstract

[ Objectives | To evaluate the utilization and application value of vine plant resources, and enrich the urban vertical greening land-

scape. | Methods] Route survey and sample plot observation methods were employed to investigate 96 greening sites in Shenyang area, China.

[ Results ] There are 21 species of vines used in vertical greening, including 15 species of woody vines and 6 species of herbaceous vines. Ac-

cording to the hiological characteristics of vine plants and the actual needs of vertical application in landscape greening, a comprehensive evalu-

ation system with one target layer, three criterion layers and a total of 14 indicators was constructed, and the application value of 21 species of

vines was evaluated. Based on the comprehensive evaluation value, the vine plants were divided into four grades, and four of them had good

application prospects and could be used in urban vertical greening. [ Conclusions | The evaluation model and evaluation results will provide a

theoretical basis for the rational use of vine plant resources.
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0 Introduction

With the rapid development of urban construction in China,
the available land for urban landscaping is extremely limited, and
ecological issues closely related to human survival have garnered
increasing attention. To enhance urban greening standards, the
government has vigorously promoted vertical greening to expand
green spaces, improve the functional efficiency and aesthetic im-
pact of green areas, and mitigate urban ecological challenges.
Among these efforts, ornamental vine plants, valued for high aes-
thetic appeal, significant market potential, and ecological bene-
fits, serve as excellent materials for vertical greening land-
scapes'' . Utilizing climbing organs such as aerial roots, tendrils,
hooks, suckers, and stems, vine plants ascend by twining or clin-
ging to supports or other vegetation, making them ideal for vertical
greening in both urban and rural areas. In this study, we investi-
gated the current application of vine plants in greening projects in
Shenyang area, analyzed their ornamental value and application
methods, and employed the Analytic Hierarchy Process (AHP) to
evaluate their practical value. The aim is to identify vine species
with outstanding ornamental traits, comprehensive adaptability, and
suitability for wide application, thereby providing a theoretical foun-

dation for promoting Shenyang’s urban landscaping development.

1 Methods and methods

1.1 Overview of the study area Shenyang City, located in
northeastern China, lies within the temperate zone and experiences
a temperate continental monsoon climate. Characterized by four
distinct seasons and ample sunlight, the region features cold win-

ters and warm summers, with precipitation concentrated in the
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summer months. The southern areas receive more rainfall than the
northern parts. The annual average temperature is 8.1 °C, with
winter average temperature of —9.1 “C and a prolonged cold peri-
od (=51 d with temperatures <0 °C ). Summer hot temperatures
are relatively short, averaging 22.3 “C. The average annual pre-
cipitation reaches 716. 6 mm, predominantly occurring from June
to August, while annual sunshine duration totals approximately
2516 h'". Situated at the convergence of three floristic regions
(Northeast China, North China, and Mongolia) , Shenyang boasts
relatively rich plant diversity.

1.2 Selection of survey sites From June 2021 to June 2023, a
survey was conducted on vine plant species across four types of
green spaces in Shenyang. The investigation focused on 40 resi-
dential communities (e. g. , China Resources, COBOC, Vanke,
Gemdale, Greentown, Country Garden, Longfor, Star River), 20
urban parks (e. g. , Shenyang Botanical Garden, Beiling Park,
Zhongshan Park, Vanke Hunan New City Center Park, Nanhu
Park, Mozishan Park, Wanquan Park, Shenshuiwan Park, La-
odong Park, Dingxiang Lake Park, Botanical Garden of the Insti-
tute of Ecology, CAS), 6 universities ( Northeastern University,
Liaoning University, Shenyang Agricultural University, Shenyang
University, Shenyang Normal University, Shenyang Jianzhu Uni-
versity) , and 30 pocket parks.

1.3 Survey methods Field surveys on vine plants were carried
using a combination of route surveys and sample plot observa-

2] Ten routes in both north — south and east — west direc-

tions
tions were designed within Shenyang City, specifically following
main roads in each district. Surveys were conducted along these
routes to record locations, plant species names, and application
patterns. Meanwhile, 96 representative sample sites were selected
across Shenyang for vine plant investigations, documenting plant
species and quantities. Sites with abundant vine plants were cho-
sen as observation plots for phenological period monitoring.

1.4 Application value evaluation method The AHP has been

widely used in material selection and comprehensive evaluation of
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ornamental plants, using quantitative specific indicators as the
standard for evaluation, combining qualitative and quantitative
evaluation, objectively improving the effectiveness, reliability and

“=% The vine plants obtained

feasibility of the evaluation results
from the investigation were evaluated using the AHP. Comprehen-
sive scoring was conducted based on systematic investigation,
analysis, and statistical evaluation of various assessment indica-
tors, including: plant morphology ( growth form) , leaf character-
istics ( shape and color), floral traits (flower diameter, color,
uniqueness of shape, flowering period, and fragrance ), fruit at-
tributes (shape, color, and fruiting duration) , as well as practical
values (edible and medicinal properties)®’.

1.4.1 Establishment of evaluation model based on AHP. Based
on the biological characteristics of vine plants and the practical re-
quirements of vertical applications in landscaping, we established
an evaluation system for utilization of vine plants in urban green-
ing, comprising four hierarchical levels: target layer (A), criteri-
on layer (B), standard layer (C), and base layer (D) U1 The
vertical application value of vine plants was established as the tar-
get layer (A), aiming to scientifically evaluate vine plant re-
sources, enrich the diversity of urban greening species, and en-
hance vertical greening standards. Key factors related to vine plant
resource evaluation ( development potential, ornamental value,
and other functional values) were identified as the criterion layer
(B). Under each criterion, 14 specific indicators reflecting these
criteria were selected as the standard layer (C). The base layer
(D) comprises the vine plant species applied in Shenyang’s urban

green spaces that are to be evaluated.

Table 1 Application value evaluation model of vine plants

Target Criterion Standard 1 ©) Base layer (D)
Jayer (A) layer (B) Standard layer ase layer
Application  Development ~ Resource quantity C1 The 21 species

value A potential Bl Utilization degree C2 of vines to be

evaluated are

listed in Table 4

Growth speed C3
Maintenance degree C4
Ornamental Plant type C5
value B2 Flower type and color C6
Flowering period C7
Leaf type and color C8
Leaf viewing period C9
Fruit shape and color C10
Fruit viewing period C11
Other values  Edible value C12
B3 Medicinal value C13

Aromatic value C14

1.4. 2
weight. Based on AHP, we first implemented the evaluation using

Determination of comprehensive evaluation indicator

the aforementioned evaluation model (Table 1). The construction
of judgment matrices and the scaling of hierarchical single-ranking
calculation tables in the system were designed according to the re-
quirements of the target layer (A), referencing work records, in-
put from nine horticultural experts, and relevant literature to es-
tablish a 5-point scoring criteria (Table 2). Following these crite-

ria, the introduced vine plant species were scored, and the aver-
age score for each indicator was calculated. These scores were
then weighted and synthesized with the corresponding indicator
weights to derive a comprehensive score for each plant. Judgment
matrices were constructed, and both the matrices and their consis-
tency were verified. Next, the hierarchical total-ranking weights
were calculated ; after determining the weight values of each evalu-
ation indicator in layer C relative to its associated layer B (deno-
ted as W2) , these were synthesized with the weight values of layer
B (W1) to obtain the total-ranking values of layer C relative to
the target layer (A) (denoted as W) (Table 3). Finally, we cal-
culated the comprehensive evaluation values using the absolute
evaluation selection method. A 5-point scale was employed to
quantify the relative importance of each indicator, assigning nu-
merical values to each criterion. These values were then weighted
and synthesized using the indicator-specific weights to yield a com-
prehensive numerical evaluation value. This process determined

the application value grades of the vine plant resources™

2 Results and analysis

2.1 Utilization of vine plant resources in Shenyang The
survey results of 96 sample sites in Shenyang City ( Table 4) re-
vealed that 21 species of vine plants, belonging to 13 families and
14 genera, are utilized for vertical greening. Among these, the
most widely applied family is Vitaceae, with 2 genera and 4 spe-
cies, followed by Rosaceae (1 genus, 3 species). The families
Caprifoliaceae, Ranunculaceae, and Convolvulaceae each include
1 genus and 2 species. Other families—Actinidiaceae, Celastrace-
ae, Magnoliaceae, Bignoniaceae, Fabaceae, Aristolochiaceae,
Dioscoreaceae, and Menispermaceae—each contain 1 genus and 1
species. In terms of ecological habits, 15 species are woody vines
and 6 species are herbaceous vines. Regarding the frequency of
application, the most commonly used vine plant species are; Par-
thenocissus tricuspidata , Parthenocissus quinquefolia , Vitis amuren-
sis, Lonicera japonica, Rosa multiflora, Celastrus orbiculatus, Ro-
sa multiflora var. carnea, and Ipomoea quamoclit (8 species in to-
tal). From a growth perspective, three vine plant species—Phar-
bitis nil, Menispermum dauricum, and Dioscorea nipponica—were
not artificially planted. Vertical greening primarily includes green-
ing forms such as walls, pergolas, railings, and tree trunks. Wall
greening refers to greening on vertical surfaces of buildings'’.
However, wall greening is constrained by wall materials, limiting
the choice of plant species. It mainly utilizes plants with clinging
abilities, such as P. tricuspidata, P. quinquefolia, and Campsis
radicans. Weak-climbing plants like Rosa hybrida can also be

used to create floral walls'’

. Pergola and trellis greening offer a
wider variety of plant options, as any twining or climbing vines
can be applied, achieving excellent vertical greening effects. Rail-
ing greening involves using plants to green vertical structures like
road guardrails and residential fences, serving purposes such as
beautification, screening, and protection. Trunk greening refers to
adorning dead trees with twining vines to create a " dead wood
coming back to life" scene. This type of vertical greening is less

commonly applied in the Shenyang area.
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Table 2 Evaluation criteria of each evaluation indicator

Indicator // points 5 4 3 2 1

Resource quantity ~ Abundant Relatively abundant Moderate Limited Rare

(€1)

Utilization degree ~ Not utilized Rarely utilized Utilized Moderately utilized Extensively utilized

(€2)

Growth speed Annual branch growth = Annual branch growth Annual branch  growth Annual branch growth Annual branch growth <
(C3) 100 em 80 - 100 e¢m 50 =80 e¢m 30 =50 em 20 ¢m

Maintenance degree
(C4)

Plant type

(C5)

Flower type & color
(Co)

Flowering period
(C7)

Leaf type & color
(C8)

Leaf viewing period
(C9)

Fruit shape & color
(C10)

Fruit viewing period
(C11)

Edible value
(C12)

Medicinal value
(C13)

Aromatic value

(C14)

No manual care required

Highly branched, extreme-
ly dense foliage
Unique shape, flower di-

ameter =5 cm; vivid color

=3 mth

Unique shape, variegated/
color-changing leaves
Deciduous in Dec., au-
tumn/winter color change
Vivid color, unique shape,
abundant fruit

=3 mth

Extremely high medicinal
value, market scarcity

Extremely high edible val-
ue, market scarcity
Pleasant fragrance, long-

lasting during flowering

Extensive management

Moderately branched ,

dense foliage
Unique shape, flower di-
ameter 3 — 5 cm; moder-

ately vivid color

1.5 -3 mth

Common shape, green or
color-changing leaves
Deciduous in Nov. , au-

tumn/winter color change

Moderate color, unique
shape, abundant fruit

1.5-3.0 mth
High medicinal value,
significant market demand
High edible value, signif-
icant market demand
Subtle

lasting during flowering

fragrance, long-

Manual control of 1 envi-

ronmental factor

Moderately branched, uni-
form foliage distribution

Common shape, flower di-
ameter 1 —3 cm; ordinary

color

20-45d

Common shape, compound
green leaves

Deciduous in Dec. , no au-
tumn/winter color change
Ordinary color and shape,
abundant fruit

20-45d

High
moderate market demand

medicinal  value,
High edible value, moder-
ate market demand
Pleasant fragrance, early

flowering period

Manual control of 2 envi-
ronmental factors
Sparse branching, large
gaps in foliage

Common shape, flower di-
ameter 0. 5 =1 cm; dull

color

10-20d

Common shape, simple

green leaves

Deciduous in Nov., no

autumn/ winter color change

Dull color and shape,
abundant fruit
10-20d

Moderate medicinal value,
limited market demand

edible

limited market demand

Subtle

flowering period

Moderate value,

fragrance, early

Intensive management, re-
quiring artificial binding
No branching, sparse foli-
age

Unique shape, flower diam-

eter <0.5 cm; dull color

<10d

Common small leaves, gray-
green

Deciduous in Oct. , no au-

tumn/winter color change

Dull color and shape, mod-
erate fruit yield

<10d

No medicinal value

No edible value

No fragrance

Table 3 Overall ranking of standard layers with respect to target layers

Target layer A

Criterion layer B

Criterion weight W1

Standard layer C

Factor weight W2

Comprehensive weight W

A
Application value A

Development potential Bl

Ornamental value B2

Other values B3

0.297

0.539

Resource quantity (C1)
Utilization degree (C2)
Growth speed (C3)

Maintenance degree (C4)

Plant type (CS)

Flower type & color (C6)

Flowering period (C7)
Leaf type & color (C8)

0.261
0.522
0.130
0.087
0. 160
0.079
0.308
0.040

Leaf viewing period (C9)
Fruit shape & color (C10)

Fruit viewing period (C11)

0.320
0.040
0.053

Edible value (C12)
Medicinal value (C13)
Aromatic value (Cl14)

0.542
0.277
0.181

0.078
0.155
0.039
0.026
0.086
0.042
0. 166
0.022
0.172
0.022
0.029
0.089
0.045
0.030

In different types of green spaces in the Shenyang area, the
diversity of vine species and the proportion of vertical greening va-
ry significantly ( Table 5). Among 40 residential area samples,
98% implemented vertical greening, the highest proportion among
the four green space types studied. This is primarily due to

ground-floor residents voluntarily planting vines for courtyard

beautification. In 20 urban parks and 40 pocket parks, 16 vine

species were recorded, with 96% of these parks incorporating ver-

tical greening. In contrast, school green spaces and roadside

greening had fewer vine species, with 8 and 6 species, respective-
ly. Notably, roadside greening had the least application of vertical
greening, with only 30% of streets utilizing vines.
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Table 4 Investigation of vine plant species in Shenyang area

No. Plant name Family Genus Ecological habits Value Application mode  Wild/ cultivation
1 Actinidina arguta Actinidiaceae Actinidia Woody vines Edible Pergolas, railing Cultivation
2 Celastrus orbiculatus Celastraceae Euonymus Woody vines Leaf and fruit Trellis, tree trunk Cultivation
3 Schisandra chinensis Magnoliaceae Schisandra Woody vines Medicinal Pergolas, trellis Cultivation
4 Parthenocissus tricuspidata Vitaceae Parthenocissus Woody vines Leaf Wall, trellis Cultivation
5 Parthenocissus guinguefolia Vitaceae Parthenocissus Woody vines Leaf Wall, trellis Cultivation
6 Vitis amurensis Vitaceae Vitis Woody vines Fruit Pergolas, railing Cultivation
7 Vitis vinifera Vitaceae Vitis Woody vines Fruit Pergolas, railing Cultivation
8 Campsis radicans Bignoniaceae Campsis Woody vines Flower Wall, trellis Cultivation
9 Wisteria sinensis Legume Wisteria Woody vines Flower Pergolas, tree trunk  Cultivation
10 Lonicera japonica Caprifoliaceae Lonicera Woody vines Flower/medicinal ~ Pergolas, tree trunk  Cultivation
11 Lonicera x tellmanniana Caprifoliaceae Lonicera Woody vines Flower Pergolas, tree trunk  Cultivation
12 Rosa hybrida Rosaceae Rosa Woody vines Flower Pergolas, flower wall  Cultivation
13 Rosa multiflora Rosaceae Rosa Woody vines Flower Pergolas, flower wall ~ Cultivation
14 Rosa multiflora var. carnea Rosaceae Rosa Woody vines Flower Pergolas, flower wall ~ Cultivation
15 Isotrema manshuriense Aristolochiaceae Aristolochia Woody vines Flower Railing, pergolas Cultivation
16 Clematrs mandshusica Ranunculaceae Clematis Herbaceous vines  Flower Railing, pergolas Cultivation
17 Clematis brevicaudata Ranunculaceae Clematis Herbaceous vines  Flower Railing, pergolas Cultivation
18 Quamoclit pennata Convolvulaceae Ipomoea Herbaceous vines Flower Railing, pergolas Cultivation
19 Pharbitis nil Convolvulaceae Ipomoea Herbaceous vines Flower Railing, pergolas Wild

20  Menispermum dauricum Menispermaceae  Menispermum Herbaceous vines Leaf Railing, pergolas Wild

21 Dioscorea nipponica Dioscoreaceae Dioscorea Herbaceous vines Leaf /medicinal Railing, pergolas Wild

Table 5 Vine plant species and vertical greening proportion in different green space types

Type of green space

Main vine plants

Proportion of vertical

greening // %
Residential area P. tricuspidata, P. guinguefolia, R. hybrida, R. multiflora, C. radicans, W. sinensis, V. amurensis, V. vinif- 98
era, L. japonica, (. pennata, P. nil, A. arguta, S. chinensis, R. multiflora var. carnea
Park P. tricuspidata, P. guinguefolia, C. orbiculatus, V. amurensis, S. chinensis, A. arguta, Lonicera X tellmanni- 96
ana, C. mandshusica, C. brevicaudata, M. dauricum, D. nipponica, I. manshuriense, (). pennata, L. japoni-
ca, R. multiflora, R. multiflora var. carnea
Road P. tricuspidata, P. guinguefolia, L. japonica, R. multiflora, R. multiflora var. carnea, (. pennata 30
School P. tricuspidata, P. guinguefolia, V. amurensis, L. japonica, R. multiflora, C. orbiculatus, R. multiflora var. 50

carnea, (). pennata

2.2 Application value evaluation of vine plants in Shenyang
Area The comprehensive evaluation value (A) was calculated
using the aforementioned absolute rating selection method. Based
on the scores of each pricing indicator in Table 2 and the compre-
hensive weights (W) from the total ranking of the criterion layer
relative to the target layer in Table 3, the evaluation ranking of
vine species applications in Shenyang’s urban greening was deter-
mined (Table 6). According to the evaluation model for vine ap-
plication value, the 21 vine species used in Shenyang’s green
spaces were classified into four grades based on the distribution of
comprehensive evaluation values and empirical observations.

Grade T (A=3.60) : 4 species with high development poten-
tial, recommended for prioritized promotion.

Grade IT (3.30<A <3.60) : 6 species with moderate devel-
opment value, requiring further research before promotion.

Grade IIT (3.00<A <3.30) : 6 species with limited applica-
tion value. Examples include C. mandshurica and C. brevicauda-
ta, which exhibit low ornamental value and minimal practical sig-

nificance despite limited current use.

Grade IV (2.70<A <3.00) : 5 species, including ecologi-
cally valuable native vines like D. nipponica and M. dauricum,
receiving lower scores due to the high weight assigned to ornamen-
tal value in the evaluation.

Table 6 Application value and grade of vine plants for landscaping in
Shenyang area

No. Plant name Co@prehensive . Grade
evaluation score/points
1 W. sinensts 3.909 1
2 C. radicans 3.864 I
3 R. hybrida 3.678 1
4 1. manshuriense 3.613 1
5 R. multiflora var. carnea 3.575 11
6 L. japonica 3.539 11
7 S. chinensis 3.532 11
8 A. arguta 3.511 11
9 Lonicera x tellmanniana 3.476 11
10 P. guinguefolia 3.323 11

(To be continued)
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( Continued )
No. Plant name Cor.nprehensive . Grade
evaluation score/points

11 R. mudtiflora var. carnea 3.279 11
12 Q. pennata 3.254 11
13 P. thicuspidata 3.240 I
14 C. mandshusica 3.239 11
15 C. brevicaudata 3.239 11
16 C. orbiculatus 3.030 11
17 D. nipponica 2.986 v
18 V. amurensis 2.979 v
19 M. dauricum 2.867 v
20 P. nil 2.851 v
21 V. vinifera 2.797 v

3 Conclusions
3.1 Conclusions A species survey of vines in landscaped green
spaces in the Shenyang area identified 21 vine plant species be-
longing to 13 families and 14 genera. Focusing on vertical greening
applications and grounded in the biological characteristics of these
vines, a comprehensive evaluation system was established. This
system integrates 14 indicators across three dimensions: develop-
ment potential, ornamental value, and additional values (e. g. ,
ecological or cultural significance). By combining quantitative cal-
culations with qualitative assessments, the evaluation results dem-
onstrate scientific validity and practical effectiveness.

The evaluation model, tailored to the biological traits, orna-
mental value, and other attributes of the 21 vine species, construc-
ted a hierarchical structure comprising one objective layer, three
criterion layers, and 14 specific indicators. This framework quanti-
tatively and qualitatively assessed the application value of all 21
species. Based on their comprehensive evaluation values (A) , the
vines were classified into four grades, providing actionable insights
for prioritized utilization in urban greening. The comprehensive
ranking is W. sinensis > C. radicans > R. hybrida > I. manshu-
riense > R. multiflora var. carnea > L. japonica > S. chinensis >
A. arguta > Lonicera X tellmanniana > P. guinguefolia > R. mul-
tiflora > Q. pennata > P. tricuspidata > C. mandshusica > C. brev-
icaudata > C. orbiculatus > D. nipponica > V. amurensis >
M. dauricum > P. nil > V. wvinifera. Among them, W. sinensis,
C. radicans, R. hybrida and 1. manshuriense have good applica-
tion prospects and can be further applied in Shenyang area. In oth-
er grades, some native plants are outstanding in growth adaptabili-
ty, but general in other aspects, so the overall evaluation value is
not high after comprehensive evaluation.

3.2 Discussion

3.2.1 There is still room for development of vertical greening in
garden green space. Research on the urban application of vine
plant resources has been conducted in cities across northern
China. Although vines exhibit excellent greening effects and re-
quire relatively low-maintenance management, making them a cru-
cial and effective group for improving ecological environments and

1]

. . 1
enhancing landscape aesthetics'""' | current urban green spaces

face issues such as limited species diversity ( predominantly a few

common vines ) , monotonous visual outcomes, and insufficient use
of native species ”’. Field surveys in Shenyang identified the eight
most frequently utilized vine species in urban green spaces: P. tri-
cuspidata, P. quinquefolia, V. amurensis, L. japonica, R. multi-
flora, C. orbiculatus, R. multiflora var. carnea, and (). pennata.
Over 95% of residential areas and park green spaces incorporated
vertical greening, while roadside greening had the lowest adoption
rate at merely 30% . To fill these gaps, it is imperative to increase
the proportion of vertical greening and expand the diversity of high-
value vine species suitable for such applications. Vertical greening
plays a vital role in urban landscaping by delivering both aesthetic
and ecological benefits, which are essential for improving urban
environments, expanding green coverage, and fostering healthy,
coordinated, and sustainable urban development.

3.2.2 The evaluation model of application value of vine plants
needs to be optimized. From the final evaluation results of the
comprehensive assessment system, the Analytic Hierarchy Process
(AHP) method proves to be a scientifically sound approach. How-
ever, further research and validation are required for the selection,
quantification, and grading of vine evaluation indicators. For in-
stance, Grade 1 vines such as W. sinensis, C. radicans, and
R. hybrida, while capable of surviving in microclimates, exhibit
sensitivity to low temperatures during cultivation in Shenyang, a
critical factor inadequately addressed in the current evaluation
framework. Additionally, although native species are preferred for
urban landscaping, the model fails to prioritize their inherent ad-
vantages. Therefore, expert collaboration is essential to refine the
formulation and scoring of evaluation criteria, alongside practical
validation of the indicator system and weight assignments. Such ef-
forts would enhance the evaluation system’s scientific rigor, flexi-
bility, and applicability.

From the perspective of vine application value, the proposed
method, primarily focused on ornamental value, provides a rela-
tively comprehensive assessment of greening potential for
Shenyang’s vine species. By iteratively improving the indicator sys-
tem, this model will establish a theoretical foundation for selecting
and evaluating high-performance vertical greening species, ulti-

mately advancing sustainable urban horticulture practices.
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structured mechanisms such as regular reporting systems be-
tween interns and their corporate or academic mentors, consist-
ent communication channels linking corporate mentors with aca-
demic supervisors, periodic dialogues with practice base admin-
istrators, and scheduled evaluations of interns. Concurrently,
comprehensive guidance, continuous monitoring, and routine
assessments should be reinforced throughout the internship peri-
od to ensure systematic oversight and sustained support for
student development.

3.5 Effectively strengthening the construction of school-
enterprise cooperation base  The practice teaching base
focuses on construction, management, and operation, including
laying a solid foundation of industry-university-research collabo-
ration with the school, providing teachers with a conducive re-
search environment and space for achievement transformation,
offering practice teaching content and venues aligned with
students’ professional internships, assigning corporate mentors to
students, and providing necessary financial support. Taking the
Environmental Engineering program at Zhaoqing University as
an example, one of its partnered practice teaching bases,
Guangdong Xijiang Environmental Protection Technology Co. ,
Ltd. , has been established as a provincial-level university
student practice teaching base. It is recommended to collaborate
with local governments to implement ecological governance pro-
jects, such as Guangdong Environmental Protection College dis-
patching cadres to rural areas for resident assignments to carry
out environmental science outreach, green industry cultivation
projects, and promote technology achievement transformation.
A "science and technology commissioner" system could be es-
tablished to channel university research capabilities into rural ar-
eas, addressing practical issues like agricultural non-point

source pollution and solid waste treatment.

4 Conclusions

In the context of the rural revitalization strategy, practice
teaching is not only an inevitable choice for educational reform
but also the core driving force to break through rural develop-
ment bottlenecks. Through curriculum innovation, industry-ed-
ucation integration, and policy guarantees, practice teaching

can deliver "ready-to-use and locally-retained" high-quality tal-

ents to rural areas, driving the transformation of villages from
"blood transfusion" to "blood creation. " It is projected that by
2030, such models will cover more than 60% of agriculture-
related universities in the whole country, significantly enhancing
rural industrial competitiveness and sustainable development

capacity.
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