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ABSTRACT
Crofton weed (Ageratina adenophora) is one of the naturalized invasive species across the world. Its control and management are challenging. This study evaluated the effect of A. adenophora mulching on the growth and development of an ornamental plant, Tagetes erecta (Marigold), as both species belong to the family Asteraceae and share the same native range. Marigold plants were grown in pots with the mulching amended with T. harzianum and in control sets (pots without mulching and fungus). After three months, plant growth parameters, including plant root and shoot length, number of leaves, branches, inflorescence and biomass of plant parts were measured. Results showed that mulching enhanced root length, branch and inflorescence number as well as root, branch and total biomass, indicating that the mulching is an effective approach for enhanced marigold cultivation. Moreover, T. harzianum increased shoot biomass and the interaction of mulching and fungus increased specifically the biomass of leaf and inflorescence. It highlights that the mulching and the fungus have positive impacts on vegetative growth with a shift in biomass fractions towards photosynthetic and reproductive parts of Marigold. In conclusion, crofton weed can be utilized as mulching material with application of beneficial fungus for better yield of Marigold, which contributes to management of the weed as well as to reduce dependency on other expensive fertilizers.
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1. INTRODUCTION
Crofton weed (Ageratina adenophora (Spreng.) King & H. Rob.), an invasive plant, native to Central America, has spread extensively across Asia, Africa and other parts of the world (Muniappan et al., 2009; Yu et al., 2016). The plant belongs to the family Asteraceae and its habit is evergreen and perennial sub-shrub. It grows in varied habitats such as disturbed areas, roadsides, fallow lands, agricultural lands and forests (Chaudhary et al., 2019). In the invaded habitats, this weed outcompetes native plants by forming dense monotypic stands and altering native diversity and vegetation composition (Fu et al., 2018; Fried et al., 2025). It competes with native plants for key resources such as sunlight, water and soil nutrients, which limits germination, growth and survival of native species (Yang et al., 2017; Thapa et al., 2020). In addition, soil physicochemical and microbial communities have been found altered by the invasion of this weed, further reducing the ability of native plants to establish and persist in their native habitats (Wan-Xue et al., 2010; Rao et al., 2025). 
Ageratina adenophora has been widely naturalized across many parts of the world, including several countries in Asia. The countries like Thailand, Vietnam, Myanmar, China, India, Nepal, Bhutan and Sri Lanka have been severely impacted with the weed being one of the most troublesome invasive species in subtropical and tropical regions (Muniappan et al., 2009; Yang et al., 2017; Shrestha et al., 2022; Utkhamthiang et al., 2025). Given the extensive ecological impacts of the weed, its urgent management has been critical. However, its control and management are challenging as the weed's wide naturalization across all terrestrial ecosystems, prolific seed production, rapid vegetative growth and persistent soil seed bank (Shen & Liu, 2004; Muniappan et al., 2009; Liu et al., 2022).
Several physical methods, including cutting, slashing and digging, have been recommended for controlling and managing this weed (Fried et al., 2025). In practices, the plants are cut and either left on the ground, burnt, or piled. However, these approaches can increase the risk of fire, and promote vegetative regeneration (Wang et al., 2011), and lead to the wastage of biomass. Alternatively, the biomass could be utilized as mulching material (Bhandari & Bhandari, 2021), which offers a potentially sustainable option for waste management. 
Mulching offers a quicker method of utilizing plant materials by applying them directly to the soil, while composting is another option but it is time-consuming and requires specific procedures for making quality compost (Liu et al., 2022). Therefore, mulching can be a more cost-effective and practical option; however, experiments should be conducted to confirm whether this approach is effective and safe. If mulching benefits the growth and development of economically important plants, it could encourage people to harvest the weed for mulching material, thereby further contributing in its control.
While doing mulching with fresh A. adenophora, one potential limitation could be that the mulching materials may release allelochemicals into the soil, which could negatively affect some plants, particularly native species (Puig et al., 2021). However, species closely related to A. adenophora within the same family, or plants of similar origin, may even benefitted (Salekin et al., 2023).  Controlled experiments are therefore necessary to verify plant compatibility. Additionally, selecting test plants of economic value, such as ornamental species from Asteraceae family (which are of high economic value, con-familial, and often share a native range of A. adenophora), may yield positive responses (Zhang et al., 2021). 
Furthermore, potential negative effects can be minimized by incorporating beneficial microbes such as Trichoderma spp., as these fungi are known to reduce allelopathic effects, convert chemical components into useful products, and improve soil health (Voloshchuk et al., 2020).  Trichoderma is widely used as antagonistic fungi and as plant growth enhancer. Previous studies have shown that its application with organic fertilizer and amendment with green manure increased plant growth and productivity through improving soil quality (Andriani et al., 2022; Asghar & Kataoka, 2024). Further, Trichoderma has been found to effectively degrade several allelochemicals and promote growth of plant (Chen et al., 2011).  Hence, this study aims to evaluate the mulching effects of A. adenophora on the ornamental flower Tagetes erecta, with the additional amendment of fungus Trichoderma harzianum to assess its influence on plant response to the mulch.

2. [bookmark: _Toc70412732]MATERIALS AND METHODS
2.1. [bookmark: _Toc70412733] Test species
Tagetes erecta L., commonly known as African marigold and belonging to the family Asteraceae, was selected as the test species for evaluating the mulching effect of A. adenophora. This flower is native to Mexico and Central America but has now spread globally and become naturalized across Asia, Africa and other regions. In Nepal, it is called 'Sayapatri' and holds high cultural, religious and economic importance. 
[bookmark: _Toc70412734]The blossoms are especially prominent during the festivals 'Dashain' and 'Tihar' in Nepal. It is widely cultivated across the country as an ornamental plant in pots and gardens, and is used in festivals, decorations, offerings and the floriculture market. Its seeds are typically sown in April to May or can be sown in August- September for autumn blooms. For this study its seed were sown during May, 2024 and the plants flowered from September to November. 
2.2.  Pot experiment
Seeds of T. erecta were collected from Bhaktapur, Nepal, and sown in trays with moist soil to produce seedlings. A powder formulation of the fungus Trichoderma harzianum was bought from Agro Nepal Pvt. Ltd., Kathmandu, Nepal. Leaves of A. adenophora were collected from the vicinity of the Central Department of Botany, Tribhuvan University, Kirtipur (1524 m a.s.l.; 27.6747ﹾ N 85.2804ﹾ E). 
Two-weeks older seedlings (5 cm with 3 to 4 leaves) were transplanted to pots of 16 cm height and 19.5 diameter. The pots were filled with garden soil, mixing with sand and coco-peat in the ratio 3:1:1. The seedlings were grown under following treatments:
1. Mulching: Seedlings of T. erecta were transplanted into pots containing soil, sand, and coco-peat in a 3:1:1 ratio, and A. adenophora leaves were applied on the soil surface as a 5 cm thick layer.
2. Mulching + Trichoderma: Seedlings of T. erecta were transplanted into pots containing soil, sand, and coco-peat in 3:1:1 ratio, with 3 gm of T. harzianum powder amended into the soil. Mulching material was then applied on the soil surface as described above.
3. No mulching: This was the control treatment, in which plants were grown in pots without mulching or T. harzianum amendment.
4. No mulching + Trichoderma: Plants were grown in pots without mulching but with T. harzianum amendment in the soil.
The plants were grown in the greenhouse of the Central Department of Botany, Tribhuvan University, Kathmandu, Nepal. Seedling transplantation was done on May, 2024 and the plants were allowed to grow until September, 2024. The pots were watered frequently to maintain a uniform soil moisture level. Each of the treatments consisted of eight replicated pots and the pots were randomized to minimize positional effects. During the experiment, greenhouse temperature ranged from 20˚C to 49.9˚C, while relative humidity varied from 38% to 88%.
2.3.  Measuring parameters
Plant height, number of branches and number of leaves per plant, as well as number of flowers and flower diameter were measured. Plant height was measured from the base to the apex. After harvesting, the dry weight of roots, main shoots, branches, and flower were determined by drying the parts at 80°C for 72 hours in a hot air oven. The mass fraction of each component (root, main shoot, branches and flowers) was calculated using the following formulae:

Total dry biomass = Mroot + Mmain shoot + Mbranches + Mleaves + Mflowers
[bookmark: _Toc70412749]Where, M = Dry biomass
2.4.  Statistical analyses
Two-way Analysis of Variance (ANOVA) was used to evaluate the main effects of mulching and T. harzianum, as well as their interaction, on the growth parameters of T. erecta. The analysis allowed determining whether each factor independently influences growth parameters or the combined effect differs from the sum of their individual contributions. Post-hoc comparisons were conducted using Tukey’s tests and LSD at signiﬁcance level (p < 0.05). All analyses were conducted using R software (version 4.4.1) (R Core Team, 2024).

3. RESULTS
3.1.  Root and shoot lengths 
Mulching of A. adenophora significantly increased the root length of T. erecta (p = 0.020), whereas T. harzianum showed no effect on root length (p = 0.822). Similarly, the interaction between mulching and T. harzianum did not influence root length (p = 0.880) (Fig. 1, Table 1). In contrast, shoot length was significantly affected by T. harzianum, with treated plants showing shorter shoots than those of the plants in control pots (p = 0.470). However, neither mulching alone (p = 0.288), nor the interaction of mulching with T. harzianum (p = 0.990) showed a significant effect on shoot length (Fig. 1, Table 1).
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Fig. 1 Effect of mulching and Trichoderma on root and shoot lengths of T. erecta
	Table 1. Two-way ANOVA statistics on variation of root and shoot lengths of T. erecta

	Root Length

	
	SS
	df
	MS
	F
	p value

	Mulching
	192.914
	1
	192.914
	5.659
	0.024*

	Trichoderma
	1.887
	1
	1.887
	0.055
	0.816

	Mulching × Trichoderma
	0.772
	1
	0.772
	0.023
	0.881

	Error
	954.564
	28
	34.092
	
	

	Shoot Length

	Mulching
	67.774
	1
	67.778
	1.171
	0.288

	Trichoderma
	249.929
	1
	249.921
	4.320
	0.047*

	Mulching × Trichoderma
	0.010
	1
	0.010
	.000
	0.990

	Error
	1619.964
	28
	57.856
	
	

	SS: Sum of squares, df: degrees of freedom, MS: Mean square, * indicates significant difference (p < 0.05).



3.2.  Number of branches, leaves and inflorescence
Number of leaves did not vary across mulching treatments, neither the application of Trichoderma nor their interaction (p > 0.05, Table 2, Fig. 2). Mulching of A. adenophora, however, significantly increased the number of branches (p = 0.014), whereas T. harzianum and its interaction with mulching showed no effect on branching (p > 0.05, Table 2, Fig. 2). 
For inflorescence production, both mulching (p = 0.018) and the mulching × Trichoderma interaction were significant (p = 0.007) with high number of inflorescences in plants grown without mulching and without T. harzianum (Fig. 2, Table 2). Mulching with A. adenophora, T. harzianum application and their interaction showed no significant effect on the inflorescence diameter of T. erecta (p > 0.05, Table 3, Fig. 3).

Fig. 2 Effect of mulching and Trichoderma on number of leaves, branches and inflorescence of T. erecta.
	
Table 2. Two-way ANOVA statistics on number of leaves, branches and inflorescence of T. erecta

	Number of leaves

	
	SS
	df
	MS
	F
	p value

	Mulching
	739.778
	1
	739.778
	0.837
	0.368

	Trichoderma
	901.638
	1
	901.638
	1.020
	0.321

	Mulching × Trichoderma
	2661.946
	1
	2661.946
	3.010
	0.094

	Error
	24760.732
	28
	884.312
	 
	 

	Number of Branches

	Mulching
	62.468
	1
	62.468
	6.838
	0.014*

	Trichoderma
	0.016
	1
	0.016
	0.002
	0.967

	Mulching × Trichoderma
	22.295
	1
	22.295
	2.440
	0.129

	Error
	255.804
	28
	9.136
	 
	 

	Number of inflorescence

	Mulching
	73.296
	1
	73.296
	6.308
	0.018*

	Trichoderma
	1.791
	1
	1.791
	0.154
	0.698

	Mulching × Trichoderma
	99.511
	1
	99.511
	8.564
	0.007**

	Error
	325.339
	28
	11.619
	 
	 

	SS: Sum of squares, df: Degrees of freedom, MS: Mean square, * indicates significant difference (p < 0.05).



Fig. 3 Effect of mulching and Trichoderma on inflorescence diameter of T. harzianum.

	Table 3. Two-way ANOVA statistics on diameter of inflorescence of T. erecta

	Inflorescence diameter

	
	SS
	df
	MS
	F
	p value

	Mulching
	5.216
	1
	5.216
	2.414
	0.132

	Trichoderma
	0.123
	1
	.123
	0.057
	0.814

	Mulching × Trichoderma
	1.834
	1
	1.834
	0.848
	0.365

	Error
	60.510
	28
	2.161
	 
	 

	SS: Sum of squares, df: degrees of freedom, MS: Mean square, * indicates significant difference (p < 0.05).



3.3.  Biomass of roots, shoots and branches
Mulching with A. adenophora exhibited a significant increment on the total biomass, root biomass and branch biomass of T. erecta (p > 0.05, Table 4) whereas shoot biomass was not affected (p = 0.193, Table 4, Fig. 4). In contrast, shoot biomass was significantly increased by the influence of T. harzianum treatment (p = 0.043), while total biomass, root biomass, and branch biomass remained unaffected (p > 0.05, Table 4, Fig. 4). The interaction between mulching and T. harzianum had an increased the total biomass of T. erecta, but did not affect the biomass of roots, shoots and branches (p > 0.05, Table 4, Fig. 4).

Fig. 4 Effect of mulching and Trichoderma on total biomass, biomass of root, shoot and branch of T. erecta.

	Table 4. Two-way ANOVA statistics on total biomass, biomass of root, shoot and branch of T. erecta

	Total Biomass

		
	SS
	df
	MS
	F
	p value

	Mulching
	168.224
	1
	168.224
	18.181
	0.000**

	Trichoderma
	0.018
	1
	0.018
	0.002
	0.965

	Mulching × Trichoderma
	37.606
	1
	37.606
	4.064
	0.053*

	Error
	259.074
	28
	9.253
	 
	 

	Root Biomass

	Mulching
	3.638
	1
	3.638
	6.354
	0.018*

	Trichoderma
	0.144
	1
	0.144
	0.252
	0.620

	Mulching × Trichoderma
	0.318
	1
	0.318
	0.555
	0.462

	Error
	16.033
	28
	0.573
	 
	 

	Shoot Biomass

	Mulching
	1.066
	1
	1.066
	1.783
	0.193

	Trichoderma
	2.680
	1
	2.680
	4.483
	0.043*

	Mulching × Trichoderma
	0.312
	1
	0.312
	0.522
	0.476

	Error
	16.738
	28
	0.598
	 
	 

	Branch Biomass

	Mulching
	6.498
	1
	6.498
	11.223
	0.002**

	Trichoderma
	0.221
	1
	.221
	0.382
	0.542

	Mulching × Trichoderma
	0.281
	1
	.281
	0.486
	0.492

	Error
	16.211
	28
	.579
	 
	 

	SS: Sum of square, df: degree of freedom, MS: Mean square, * indicates significant difference (p < 0.05).



3.4.  Biomass of leaves and inflorescence
There was significant increase in the biomass of leaves (p < 0.001) and inflorescence (p = 0.015) of T. erecta with the mulching of A. adenophora as well as its interaction with T. harzianum (Table 5, Fig. 5). In contrast, application of T. harzianum alone did not significantly affect leaf (p = 0.987) or inflorescence biomass (p = 0.247, Table 5, Fig 5).


Fig. 5 Effect of mulching and Trichoderma on biomass of leaves and inflorescence of T. erecta.

	Table 5. Two-way ANOVA statistics on biomass of leaves and inflorescence of T. erecta

	Leaf Biomass

	
	SS
	df
	MS
	F
	p value

	Mulching
	9.779
	1
	9.779
	17.470
	<0.001**

	Trichoderma
	0.000
	1
	0.000
	0.000
	0.987

	Mulching × Trichoderma
	4.448
	1
	4.448
	7.945
	0.009**

	Error
	15.674
	28
	.560
	 
	 

	Inflorescence Biomass

	Mulching
	18.957
	1
	18.957
	6.734
	0.015*

	Trichoderma
	3.505
	1
	3.505
	1.245
	0.274

	Mulching × Trichoderma
	12.165
	1
	12.165
	4.321
	0.047*

	Error
	78.829
	28
	2.815
	 
	 

	SS: Sum of squares, df: degrees of freedom, MS: Mean square, * indicates significant difference              (p < 0.05).



3.5.  Biomass Fractions
The branch mass fraction of T. erecta was significantly increased by mulching with A. adenophora (p = 0.033, Table 6, Fig. 6). However, the mass fraction of root, shoot, leaves and inflorescence was not significantly influenced by mulching (p > 0.05, Table 6). In contrast, application of T. harzianum and its interaction with mulching significantly increased shoot mass fraction (p = 0.024), while no significant effects of T. harzianum or its interaction with mulching were observed on mass fraction of root, branch, leaves and inflorescence (p > 0.05, Table 6, Fig. 6).

Fig. 6. Effect of mulching and Trichoderma on biomass fraction in different parts of T. erecta.

	Table 6. Two-way ANOVA statistics on RMF,SMF,BMF,LMF and INF of T. erecta

	Root mass fraction (RMF)

	
	SS
	df
	MS
	F
	p value

	Mulching
	0.001
	1
	0.001
	0.767
	0.389

	Trichoderma
	0.001
	1
	0.001
	0.448
	0.509

	Mulching × Trichoderma
	2.813E-05
	1
	2.813E-05
	0.024
	0.878

	Error
	0.033
	28
	0.001
	 
	 

	Shoot mass fraction (SMF)

	Mulching
	0.008
	1
	0.008
	3.530
	0.071

	Trichoderma
	0.009
	1
	0.009
	3.807
	0.061

	Mulching × Trichoderma
	0.014
	1
	0.014
	5.687
	0.024*

	Error
	0.067
	28
	0.002
	 
	 

	Branch mass fraction (BMF)

	Mulching
	0.006
	1
	0.006
	5.000
	0.033*

	Trichoderma
	0.002
	1
	0.002
	1.800
	0.190

	Mulching × Trichoderma
	2.813E-05
	1
	2.813E-05
	0.022
	0.883

	Error
	0.035
	28
	0.001
	 
	 

	Leaf mass fraction (LMF)

	Mulching
	0.000
	1
	0.000
	0.262
	0.613

	Trichoderma
	0.000
	1
	0.000
	0.168
	0.685

	Mulching × Trichoderma
	0.001
	1
	0.001
	1.047
	0.315

	Error
	0.033
	28
	0.001
	 
	 

	Inflorescence mass fraction (INF)

	Mulching
	0.001
	1
	0.001
	0.169
	0.684

	Trichoderma
	0.018
	1
	0.018
	2.446
	0.129

	Mulching × Trichoderma
	0.006
	1
	0.006
	0.820
	0.373

	Error
	0.207
	28
	0.007
	 
	 

	SS: Sum of squares, df: Degrees of freedom, MS: Mean square, * indicates significant difference            (p < 0.05).



4. DISCUSSION
This study investigated the effects of A. adenophora mulching and T. harzianum application on the growth and development of T. erecta (Marigold), an important ornamental crop widely cultivated for loose and cut flower production. The results show that the mulching with A. adenophora has a pronounced positive effect on several growth and developmental parameters of marigold. Increased root length of T. erecta under mulching with A. adenophora suggests enhanced root growth, while T. harzianum did not affect the root length, showing the fungal amendment alone may not be sufficient to stimulate root growth. 
Also, no significant effect of the interaction between mulching and T. harzianum was observed for the root length. With increment in the length, the mulching also had a pronounced effect on biomass accumulation in roots, however, the root biomass remained unaffected with application of T. harzianum and its interaction with mulching (Fig. 4, Table 4). These findings suggest that both length and biomass results exhibited the positive influence on roots of marigold was primarily due to mulching. In ornamental crops, organic mulches are known to improve soil moisture retention, nutrient availability and microbial activity which collectively promote root growth and biomass accumulation (Prem et al., 2020; Jabran, 2019; Halifu et al., 2019). This effect of mulching on root growth of marigold is likely due to enhanced nutrient availability through decomposition and leaching from the mulch. 
Similar positive effect was also found in total biomass and in combination with the fungus T. harzianum, greater leaf and inflorescence biomass along with an increased inflorescence number was resulted (Fig. 2 and 4). On the other hand, application of T. harzianum alone had limited effect on total biomass, leaf and inflorescence biomass. It suggests that the fungus by itself may not enhance overall plant growth and reproductive output under the condition of this study.
The analysis of biomass fractions revealed a distinct pattern of resource allocations with the application of A. Adenophora mulching and induction of T. harzianum. Branching in T. erecta was also promoted, with higher branch numbers (Fig. 2) and branch biomass (Fig. 4), showing a shift in biomass allocation towards branches. The increase in branch mass fraction indicates that mulching has enhanced the plants to allocate more biomass towards branches, which may expand the canopy and floral sites. 
Singh et al. (2020) and Chandel et al. (2024) reported similar positive effects of organic mulching on branching and biomass portioning in marigold and other ornamental plants. This shows that mulching led to an increase in total biomass and when combined with fungus resulted in the increments in biomass of leaves and inflorescences, which clearly indicates the synergistic interaction between organic mulching and the fungus in enhancing the reproductive growth in marigold. 
Unaffected biomass fractions in roots, leaves and inflorescence in mulching condition indicate that the belowground growth remained stable despite increased total biomass. Decomposition of A. adenophora leaf mulch significantly improved soil nutrient availability, organic matter content, and microbial activity, while reducing allelopathic effects over time, thereby creating a favorable soil environment for enhanced growth and development of ornamental plants.
Decomposition of the mulch gradually releases nutrients, particularly nitrogen, phosphorus and potassium (Yan et al., 2019). Organic mulches create favorable soil environment such as they reduce rapid moisture loss from soil and balance temperature conditions, which allows plants enhance growth, specifically favoring roots (El-Beltagi et al., 2022; Shah et al., 2023). Mulch decomposition support rhizosphere microbial activities and that can increase nutrient mineralization (Sun et al., 2021). 
Interestingly, application of T. harzianum significantly increased the shoot mass fractions, suggesting that the vegetative growth has been enhanced without affecting root and reproductive mass allocation. Andrzejak & Janowska (2022) also found that application of Trichoderma spp. on ornamental plants enhanced the growth through promoting shoot development, flowering and leaf quality. The combined treatment of mulching and T. harzianum also increased shoot mass fraction. This also indicates that the combined effect can selectively modify mass allocation to shoot parts, leaving the roots, leaves and floral parts proportionally unchanged (Di Mola et al., 2020). Although the combination of T. harzianum with A. adenophora mulching was expected to provide additional growth benefits due to some synergistic effects (Singh & Kumar, 2019), the results highlight that these advantages were limited. Each mulching and T. harzianum exhibited basically independent effects on growth patterns of T. erecta. 
Overall results suggest that mulching of A. adenophora drives the structural growth of T. erecta, while T. harzianum primarily affects shoot mass allocation. This fungus is reported highly beneficial to improve rhizosphere soil quality as it increases nutrient availability and enzyme activity (Halifu et al., 2019). The fungus has shown a synergistic effect when it was combined with organic compost, resulting in enhanced plant growth and increased phosphorus uptake (Vinci et al., 2018). In our study, although total biomass, shoot mass fraction, and leaf and inflorescence biomass showed a slight increase, most growth parameters did not improve beyond those observed under mulching alone. However, application of T. harzianum did not impact on root, branch, leaf and reproductive parts. This indicates that the fungus exerted a selective effect on T. erecta, rather than promoting overall growth and reproduction. Hence, the anticipated synergistic enhancement was only partially realized from the experiment.
It is also expected that if any allelopathic effects of A. adenophora mulching were present, T. harzianum might neutralize them. However, the results suggest that the mulching effects on growth parameters of T. erecta were not negative, showing no inhibitory effects. It can be said that the expected synergistic benefits of combining mulching and fungal amendment were trait-specific. This highlights that mulching alone is sufficient to drive most aspects of T. erecta growth patterns. 
As hypothesized, the positive response of T. erecta to A. adenophora mulching suggests that the confamilial members of similar origin may respond favorably to organic inputs from related species. Although this study did not include comparison with native or taxonomically distant plant taxa, previous studies often highlight negative allelopathic effects of A. adenophora on the growth and development of native plants (Thapa et al., 2020; Kumar & Garkoti, 2022). Our findings indicate that T. erecta, being taxonomically closer to A. adenophora (both belonging to the family Asteraceae) and sharing a similar native range, can positively utilize mulching inputs for growth enhancement rather than suppression. Hence, strategies aimed at improving the growth and development of economically important plants, such as organic mulching, should also account for plant-plant interactions. 

5. CONCLUSIONS
In conclusion, the results are encouraging, as harvesting A. adenophora and using it as mulching material can effectively enhance the growth and biomass of T. erecta. This approach is applicable to both small- and large-scale cultivation of the flower, and may simultaneously contribute to the control and management of A. adenophora in invaded sites. During application, fungal (T. harzianum) amendment could be considered to selectively stimulate shoot growth. Thus, combination of A. adenophora mulch with T. harzianum may optimize above-ground traits of T. erecta. Moreover, this integrated approach provides a cost-effective strategy for improving the cultivation of horticultural plants while managing invasive plant biomass.
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