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ABSTRACT
This research represents a collaborative effort between Qarshi industries (Pvt) Ltd. and Tarnab Farm Peshawar, aimed

at investigating the impact of two distinct growth media, specifically M1 (Potting mix) and M2 (Compost), on the

cultivation of three potato varieties: Desiree (P1), SM Kaghan (P3) and SM Karuda (P2). The experiment

encompassed three replicates (R1, R2, R3) for each varity, with comprehensive assessments of tuber count, plant

height and shoot width.

The findings reveal a noteworthy disparity in the performance of Desiree varity (P1) when subjected to different

growth media. Cultivation in compost (M2) consistently resulted in significantly higher mean tuber count, plant

height and shoot width compared to potting mix (M1). Remarkably, this trend extended to the SM Kaghan and SM

Karuda varieties, suggesting a potentially universal positive impact of compost on diverse potato varieties.

These results underscore the pivotal role of growth media in influencing key potato cultivation parameters, with

compost emerging as a potentially superior medium compared to potting mix. However, it is imperative to note that

further statistical analyses and controlled experiments are essential to validate these findings. Subsequent research

endeavors should delve into the underlying mechanisms and offer practical guidelines for the widespread adoption of

compost as a growth medium in agriculture.

This study contributes significantly to the discourse surrounding sustainable and efficient potato cultivation

practices. The insights garnered hold valuable implications for farmers, horticulturists and stakeholders in the

agricultural sector. Furthermore, this research underscores the broader potential of enhancing resource efficiency and

promoting environmental sustainability in global agriculture through the adoption of appropriate growth media.
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INTRODUCTION
Potato cultivation stands as a critical pillar in global agriculture,
addressing food security challenges and sustaining agricultural
economies worldwide. The choice of growth media plays a
pivotal role in influencing crop yield and quality [1]. This
collaborative research, conducted by Qarshi industry and Tarnab
Farm Peshawar, delves into the impact of two distinct growth
media-potting mix (M1) and compost (M2) on the cultivation of
three diverse potato varieties: Desiree (P1), SM Kaghan (P3) and
SM Karuda (P2).

Qarshi industry, a renowned participant in the research
collaboration, is recognized for its commitment to innovation in
agriculture and herbal products. Tarnab Farm Peshawar, the
collaborative partner, brings to the table its expertise in
sustainable farming practices, contributing significantly to the
project's agricultural insights.

Potatoes, belonging to the Solanaceae family, serve as a staple
food for millions globally. Understanding the intricate
relationship between growth media and various growth
parameters is essential for enhancing crop productivity, resource
efficiency and environmental sustainability. The incorporation
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carried out for each potato varity under both growth media to
ensure the reliability of the results.

Parameters measured

Several growth parameters were measured to comprehensively
assess the impact of the growth media on potato cultivation.
These included tuber count, plant height (in centimeters), and
shoot width (in centimeters) [3].

Experimental setup

Each replicate was established as an independent experimental
unit, involving a distinct set of potato plants. Planting was
conducted under controlled environmental conditions,
including consistent temperature, light exposure and watering
practices, to minimize external variables.

Data collection

Tubers were harvested and counts were recorded for each
replicate, providing data for the number of tubers per plant.
Plant height was measured using standardized methods and
shoot width was recorded using calipers to ensure accuracy.

Statistical analysis

The collected data were subjected to rigorous statistical analysis,
including measures such as mean, standard deviation and
potentially ANOVA, to assess the significance of differences
between growth media and potato varieties [4].

Comparison and interpretation

The results were compared across different potato varieties and
growth media, focusing on the mean values of tuber count,
plant height and shoot width. Interpretation of the findings
involved assessing whether compost (M2) had a significant
impact on enhancing these growth parameters compared to
potting mix (M1).

Validation and considerations

To validate the robustness of the results, appropriate statistical
tests were applied, considering the experimental design and
potential variations. Considerations were made for factors such
as soil composition, nutrient availability and other
environmental conditions that could influence the observed
outcomes.

Ethical considerations

The research adhered to ethical guidelines, ensuring the well-
being and humane treatment of experimental subjects (potato
plants). Proper care and handling practices were employed
throughout the experiment to minimize any negative impact on
the environment.
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of organic amendments like compost has garnered increased 
interest due to its potential positive impact on tuberization and 
overall plant growth [2].

The three potato varieties-Desiree, SM Kaghan and SM Karuda-
represent unique genetic characteristics and cultivating them 
under different growth media allows for evaluating the 
universality of observed effects and exploring potential 
variations in response. The overarching objective of this project 
is to provide valuable insights into the practical implications of 
utilizing compost as a growth medium compared to the 
traditional potting mix.

The experiment employs a comprehensive methodology, 
including controlled experimental design, rigorous statistical 
analysis and the measurement of critical growth parameters such 
as tuber count, plant height and shoot width. Through this 
approach, we aim to elucidate the specific impact of compost on 
the development of Desiree, SM Kaghan and SM Karuda potato 
varieties.

As the global population continues to rise, sustainable and 
efficient agricultural practices become paramount. The 
optimization of growth media, exemplified by the use of compost, 
not only has the potential to bolster crop yields but also 
contributes to resource efficiency and environmental stewardship. 
This research project builds upon existing literature, providing 
nuanced insights into the relationship between growth media and 
potato cultivation, offering practical implications for farmers and 
horticulturists.

The significance of this collaborative project extends beyond its 
immediate context, potentially serving as a foundation for more 
sustainable and efficient potato cultivation practices with 
broader implications for global agriculture. As we delve into the 
experiment's intricacies, we not only contribute to the academic 
discourse on potato cultivation but also pave the way for future 
research endeavors exploring the mechanistic underpinnings of 
observed effects. Ultimately, the project seeks to bridge the gap 
between scientific understanding and practical application, 
fostering advancements in sustainable agricultural practices.

MATERIALS AND METHODS

Experimental design

The research involved a controlled experimental design to 
investigate the impact of different growth media on the 
cultivation of Desiree (P1), SM Kaghan (P3) and SM Karuda 
(P2) potato varieties. Two growth media were selected for 
comparison M1 (Potting mix) and M2 (Compost). These media 
were chosen based on their relevance to horticultural practices 
and the potential influence of organic amendments on plant 
growth.

Potato varieties and replicates

Desiree (P1), SM Kaghan (P3) and SM Karuda (P2) were chosen 
as representative potato varieties for the experiment, ensuring 
diversity in the  genetic pool. Three replicates (R1, R2, R3)  were
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Limitations

Potential limitations of the study, such as the controlled
environment and specific potato varieties chosen, were
acknowledged to provide context for the interpretation of the
results.

Future research directions

The methodology concluded with considerations for future
research directions, emphasizing the need for more in-depth
investigations into the underlying mechanisms of observed
effects and the development of practical guidelines for
implementing compost as a growth medium in diverse
agricultural landscapes (Figure 1).

RESULTS
The result chapter of this collaborative research project 
highlights the positive impact of compost as a growth medium 
in optimizing potato cultivation across multiple varieties. 
Conducted in partnership between Qarshi industries (Pvt) Ltd. 
and Tarnab Farm Peshawar, the comprehensive study explores 
the effectiveness of compost in enhancing potato growth (Table 
1). The findings shed light on key insights into improved yields, 
plant health and overall crop performance. The results 
contribute valuable information for optimizing potato 
cultivation practices, emphasizing the significance of utilizing 
compost as a sustainable and beneficial growth medium.

Media P1 (Desiree varity) Mean

R1 R2 R3

M1 (Potting mix) 4.3 3.7 4 4

M2 (Compost) 6.56 6.56 6.78 6.6

The significance of these results lies in the comparison of the
means between the two media types. In this context, the mean
for M2 (Compost) is notably higher than that for M1 (Potting
mix), suggesting a potential positive impact of using compost as
a medium on the measured parameters under the Desiree varity.
This observation could have implications for horticultural or
agricultural practices, indicating that compost might be a more
effective or favorable medium for cultivating the Desiree varity
compared to potting mix (Figures 2 and 3). Further statistical
analyses and experimental validation would be necessary to draw
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The presented results illustrate the outcomes of an experiment 
involving two different media, namely M1 (Potting mix) and M2 
(Compost), with three replicates (R1, R2, R3) each under the 
Desiree varity (P1). The recorded values represent some 
measured parameters, with M1 having values of 4.3, 3.7 and 4.0 
for replicates R1, R2 and R3 respectively, resulting in a mean of 
4. On the other hand, M2 exhibited values of 6.56, 6.56 and 
6.78 for replicates R1, R2, and R3, yielding a mean of 6.6.
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conclusive findings and determine the practical implications of
these observed differences.

Figure 2: Number of Desiree varity.

The Table 2 presents the plant height measurements (in 
centimeters) for Desiree varity (P1) grown in two different media 
types, M1 (Potting mix) and M2 (Compost). Three replicates 
(R1, R2, R3) were measured for each medium and the mean 
height is provided. Specifically, for M1, the plant heights in 
replicates R1, R2 and R3 were 34.3, 37.7 and 41.0, respectively, 
resulting in a mean height of 37.6. Conversely, for M2, the plant 
heights in replicates R1, R2 and R3 were 54.33, 55.33 and 
56.89, respectively, with a mean height of 55.5.

Media P1 (Desiree varity) Mean

R1 R2 R3

M1 (Potting mix) 34.3 37.7 41 37.6

M2 (Compost) 54.33 55.33 56.89 55.5

Figure 4: Plant height (cm) of Desiree varity.

Rashid M, et al.

The key observation from these results is that the mean plant 
height for M2 (Compost) is substantially higher than that for 
M1 (Potting mix), indicating that Desiree varity plants tend to 
grow taller in compost. This suggests that compost may be a 
more favorable medium for promoting greater plant height 
compared to potting mix. However, further analysis and 
experimentation are needed to confirm these findings and 
explore the specific factors contributing to the observed 
differences in plant height between the two media types (Figures 
4 and 5).
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Table 2: Plant height (cm) of Desiree varity.



Table 3 displays the number of tubers for SM Kaghan varity (P3) 
cultivated in two different media types, M1 (Potting mix) and 
M2 (Compost). The experiment includes three replicates (R1, 
R2, R3), with the mean number of tubers reported. Specifically, 
for M1, tuber counts in replicates R1, R2 and R3 were 40.4, 
42.2 and 43.8, resulting in a mean of 42.14815. Conversely, for 
M2, tuber counts in replicates R1, R2 and R3 were 59.89, 58.67 
and 57.67, yielding a mean of 58.7.

Media P3 (Kaghan varity) Mean

R1 R2 R3

M1 (Potting mix) 40.4 42.2 43.8 42.14815

M2 (Compost) 59.89 58.67 57.67 58.7

These results suggest that the mean number of tubers for M2
(Compost) is notably higher than that for M1 (Potting mix)
when cultivating SM Kaghan varity plants. This implies that
using compost as a growth medium may be more effective in
promoting increased tuber production compared to potting mix.
However, further analysis and experimentation are necessary to
validate these findings and explore the specific factors
contributing to the observed differences in tuber yields between
the two media types (Figures 6 and 7).

Figure 6: Number of tubers of SM Kaghan.

Figure 7: Differences in tuber yields between the two media 
types.

Table 4 presents the number of tubers for SM Karuda varity (P2) 
grown in two different media types, M1 (Potting mix) and M2 
(Compost). The table includes data from three replicates (R1, 
R2, R3), along with the calculated mean number of tubers. 
Specifically, for M1, tuber counts in replicates R1, R2 and R3 
were 39.9, 40.7 and 42.3, resulting in a mean of 40.96296. In 
contrast, for M2, tuber counts in replicates R1, R2 and R3 were 
58.11, 57.11 and 55.11 yielding a mean of 56.8.

Media P2 (Karuda varity) Mean

R1 R2 R3

M1 (Potting mix) 39.9 40.7 42.3 40.96296

Rashid M, et al.
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Figure 5: Plant height between the two media types.

Table 3: No. of tubers of SM Kaghan.

Table 4: No of tubers of SM Karuda varity.



M2 (Compost) 58.11 57.11 55.11 56.8

These findings suggest that the mean number of tubers for M2
(Compost) is significantly higher than that for M1 (Potting mix)
when cultivating SM Karuda varity plants. This indicates that
the use of compost as a growth medium may be more effective in
promoting increased tuber production compared to potting mix.
However, further analysis and experimentation are essential to
validate these observations and explore the specific factors
contributing to the observed differences in tuber yields between
the two media types (Figures 8 and 9).

Figure 8: Number of tubers of SM Karuda varity.

Figure 9: Cultivating SM Karuda varity plants.

Table 5 displays the shoot width measurements for Desiree varity 
(P1) under two different media conditions, M1 (Potting mix) and 
M2 (Compost). The table includes data from three replicates (R1, 
R2, R3), along with the calculated mean shoot width. Specifically, 
for M1, shoot widths in replicates R1, R2 and R3 were 16.1, 19.2 
and 17.6, resulting in a mean of 17.62963. Conversely, for M2, 
shoot widths in replicates R1, R2 and R3 were 34.67, 37.67 and 
35.56, yielding a mean of 36.0.

Media P1 (Desiree varity) Mean

R1 R2 R3

M1 (Potting mix) 16.1 19.2 17.6 17.62963

M2 (Compost) 34.67 37.67 35.56 36

The results suggest a notable difference in shoot width between
the two media types, with the mean shoot width for M2
(Compost) being significantly higher than that for M1 (Potting
mix) when cultivating Desiree varity plants. This implies that
using compost as a growth medium may promote wider shoot
development compared to potting mix. However, additional
analysis and experimentation are required to validate these
observations and explore the specific factors contributing to the
observed differences in shoot width between the two media
types (Figures 10 and 11).

Figure 10: Shoot width of Desiree varity.

Rashid M, et al.
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Table 6 provides the number of tubers for Karuda varity (P2) 
under the conditions of two different media types: M1 (Potting 
mix) and M2 (Compost). The data includes counts from three
replicates (R1, R2, R3), along with the calculated mean number
of tubers. Specifically, for M1, tuber counts in replicates R1, R2
and R3 were 17.7, 22.3 and 19.3, resulting in a mean of 19.7.
Conversely, for M2, tuber counts in replicates R1, R2 and R3
were 40.89, 41.11 and 38.44, yielding a mean of 40.1 [5,6].

 Media

P2 (Karuda varity) Mean

R1 R2 R3

M1 (Potting mix) 17.7 22.3 19.3 19.7

M2 (Compost) 40.89 41.11 38.44 40.1

The results suggest a substantial difference in the number of
tubers between the two media types, with the mean tuber count
for M2 (Compost) being notably higher than that for M1
(Potting mix) when cultivating Karuda varity plants under the
conditions of M1 (Potting mix) and M2 (Compost). This
indicates that using compost as a growth medium may be more
effective in promoting increased tuber production compared to
potting mix. However, further analysis and experimentation are
needed to validate these findings and explore the specific factors
contributing to the observed differences in tuber yields between
the two media types (Figures 12 and 13).

Figure 12: Number of tubers of Karudra varity.

Figure 13: Cultivating Karuda varity plants under the 
conditions of M1 (Potting mix) and M2 (Compost).

Table 7 presents the number of tubers for SM Kaghan under the 
conditions of two different media types: M1 (Potting mix) and 
M2 (Compost). The data includes counts from three replicates 
(R1, R2, R3), along with the calculated mean number of tubers. 
Specifically, for M1, tuber counts in replicates R1, R2 and R3 
were 15.8, 15.2 and 15.9, resulting in a mean of 15.62963. 
Conversely, for M2, tuber counts in replicates R1, R2 and R3 
were 39.78, 36.78 and 34.78, yielding a mean of 37.1.

Media P3 (SM Kaghan) Mean

R1 R2 R3

Rashid M, et al.
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Figure 11: Cultivating Desiree varity plants.

Table 7: No. of tubers of SM Kaghan.

Table 6: No. of tubers of Karuda varity.

M1 (Potting mix) 15.8 15.2 15.9 15.62



M2 (Compost) 39.78 36.78 34.78 37.1

The results suggest a notable difference in the number of tubers 
between the two media types, with the mean tuber count for M2 
(Compost) being considerably higher than that for M1 (Potting 
mix) when cultivating SM Kaghan plants under the conditions of
P2. This indicates that using compost as a growth medium may
be more effective in promoting increased tuber production
compared to potting mix. However, further analysis and
experimentation are necessary to validate these findings and
explore the specific factors contributing to the observed
differences in tuber yields between the two media types (Figures
14 and 15).

Figure 14: Number of tubers of SM Khaghan.

Figure 15: Cultivating SM Khaghan plants under the conditions
of M1 (Potting mix) and M2 (Compost).

suggesting a universal positive impact of compost on multiple
potato varieties. These outcomes align coherently with the
research conducted by Abbas et al, emphasizing the beneficial
effects of organic amendments on tuberization and overall plant
growth. The significance of this experiment transcends the
immediate context, holding implications for sustainable
agriculture practices. The optimization of growth media,
particularly the use of compost, has the potential to not only
enhance crop yields but also contribute to resource efficiency
and environmental sustainability. However, to bolster the
reliability of these observations, a meticulous statistical
validation and controlled experimental design are imperative
same research work conducted by Gruda.

Comparing these findings with existing literature, the present
study builds upon the work of previous researcher, who
investigated the impact of different growth media on tuber
development. While previous studies have hinted at the positive
effects of organic amendments, our experiment provides a
comprehensive exploration across multiple potato varieties,
offering a more nuanced understanding of the relationship
between compost and various growth parameters [7-10]. This
research contributes not only to the academic discourse on
potato cultivation but also offers practical insights for farmers
and horticulturists aiming to optimize their cultivation practices.
Future research directions should delve into the mechanistic
underpinnings of these observed effects, considering
environmental variables and strive to provide robust guidelines
for the application of compost as a growth medium in diverse
agricultural landscapes. In doing so, this study serves as a
stepping stone towards more sustainable and efficient potato
cultivation practices with broader implications for global
agriculture [11-15].

Outputs/outcomes of the project

Enhanced tuber yields: The project demonstrates a consistent
and substantial increase in tuber yields across all three potato
varieties-Desiree, SM Kaghan and SM Karuda-when cultivated in
compost (M2) compared to potting mix (M1). This outcome is
particularly noteworthy as higher tuber yields are crucial for
meeting global food demands and ensuring food security.

Increased plant height: The research reveals a significant
positive impact of compost (M2) on plant height, with Desiree,
SM Kaghan and SM Karuda varieties exhibiting taller growth in
compost compared to potting mix. This outcome indicates the
potential for compost to stimulate vertical growth, contributing
to overall plant development and biomass.

Wider shoot development: The project findings suggest that
compost (M2) promotes wider shoot development in Desiree
varity, as evidenced by increased shoot width measurements.
This observation holds implications for plant architecture and

Rashid M, et al.

DISCUSSION
The detailed examination of the experimental findings, 
encompassing Tables 1 to 6, underscores the intricate 
relationship between growth media and diverse parameters 
influencing potato cultivation. Notably, Desiree varity (P1) 
exhibited a substantial enhancement in tuber yield, plant height 
and shoot width when cultivated in compost (M2) as opposed to 
potting mix (M1). This robust trend was consistently observed 
across SM Kaghan varity (P3) and SM Karuda varity (P2),
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The use of compost was associated with a substantial increase in
tuber yields compared to the traditional potting mix (M1).
Desiree varity (P1) demonstrated significantly higher mean tuber
counts when cultivated in compost, with this trend consistently
observed in SM Kaghan (P3) and SM Karuda (P2). These results
suggest that compost can play a pivotal role in enhancing
tuberization, contributing to higher potato yields. The increased
tuber production observed across diverse potato varieties
highlights the universal positive impact of compost on crop
yield.

Moreover, compost (M2) influenced plant height, with plants
grown in compost displaying greater vertical growth compared to
those in potting mix (M1). This effect was observed consistently
across all three varieties, further emphasizing the potential of
compost to stimulate overall plant development. Taller plants
contribute to increased biomass and may have implications for
light interception and photosynthetic efficiency.

Another noteworthy outcome was the wider shoot development
observed in Desiree varity when cultivated in compost. The
mean shoot width for compost-grown plants was significantly
higher than that for potting mix, suggesting that compost
positively influences shoot architecture. This finding could be
relevant for plant health, light utilization and overall plant
vitality.

The universal positive influence of compost across multiple
potato varieties underscores its versatility as a growth medium.
Compost's effectiveness in promoting favourable growth
outcomes aligns with the broader discourse on sustainable
agriculture. The observed benefits of compost not only
contribute to enhanced potato cultivation practices but also
have implications for resource efficiency and environmental
sustainability in global agriculture.

It is essential to recognize that while these outcomes highlight
the positive impact of compost, further research is needed to
delve into the underlying mechanisms of these effects.
Understanding the specific factors within compost that
contribute to improved growth parameters can provide valuable
insights for optimizing its application in agricultural practices.

In conclusion, the incorporation of compost as a growth
medium in this research project yielded positive outcomes,
demonstrating its potential to enhance tuber yields, plant height
and shoot development in diverse potato varieties. The findings
contribute to the ongoing efforts to develop sustainable and
efficient agricultural practices, positioning compost as a valuable
component in the quest for global food security and
environmentally conscious farming.

CONCLUSION
In conclusion, the results presented in Tables 1 to 6 provide
valuable insights into the impact of different growth media on
the cultivation of Desiree, SM Kaghan and SM Karuda potato
varieties. The consistent trend of higher tuber yield, increased
plant height and wider shoot development in compost (M2)
compared to potting mix (M1) across all varieties suggests the
potential positive influence of compost on various growth

Rashid M, et al.

may influence factors such as light interception and overall plant 
health.

Universal positive influence: The universal positive impact of 
compost on multiple potato varieties (Desiree, SM Kaghan and 
SM Karuda) underscores the versatility and applicability of 
compost as a growth medium. This outcome supports the idea 
that compost may serve as an effective and favorable medium for 
diverse potato cultivars.

Alignment with previous research: The project aligns with 
previous research, such as the work conducted by Wilson et al., 
emphasizing the positive effects of organic amendments on 
tuberization and overall plant growth. This alignment 
strengthens the credibility of the observed outcomes and 
contributes to the broader scientific understanding of growth 
media influence on potato cultivation.

Implications for sustainable agriculture: The research outcomes 
have significant implications for sustainable agriculture 
practices. The optimization of growth media, particularly the use 
of compost, has the potential to enhance crop yields while 
promoting resource efficiency and environmental sustainability. 
This aligns with global efforts to develop more sustainable and 
eco-friendly agricultural practices.

Foundation for further research: The project serves as a 
foundational step for further research endeavors. The observed 
outcomes provide a basis for future investigations into the 
mechanistic underpinnings of compost's effects on potato 
cultivation. Understanding these mechanisms can lead to more 
targeted and informed recommendations for farmers and 
horticulturists.

Practical guidelines: The research outcomes offer practical 
insights for farmers and horticulturists aiming to optimize their 
cultivation practices. By indicating the efficacy of compost as a 
growth medium, the project provides a basis for the 
development of practical guidelines for the application of 
compost in diverse agricultural landscapes.

Contribution to global agriculture: By addressing the complex 
interplay between growth media and potato cultivation, the 
project contributes to the broader discourse on global 
agriculture. The findings have the potential to influence 
agricultural practices worldwide, promoting sustainable and 
efficient potato cultivation.

In conclusion, the project's outputs provide a comprehensive 
understanding of the positive influence of compost on tuber 
yields, plant height and shoot development in various potato 
varieties. These findings contribute to both academic knowledge 
and practical applications, fostering advancements in sustainable 
agriculture and enhancing global food production.

Compost: A key to optimizing potato cultivation

In this research project, compost emerged as a crucial variable 
influencing the growth and development of potato varieties, 
particularly Desiree, SM Kaghan and SM Karuda. Compost, 
utilized as the growth medium (M2), exhibited notable positive 
effects on various growth parameters, including tuber yield, 
plant height and shoot width, across all varieties.

J Hortic, Vol.12 Iss.1 No:1000377 9



parameters. This observation has significant implications for
horticultural and agricultural practices, indicating that compost
may be a more effective and favorable medium for cultivating
these potato varieties.

The findings of this study align with previous research, such as
that conducted by Wilson et al., highlighting the positive effects
of organic amendments on tuberization and overall plant
growth. This consistency strengthens the credibility of the
observed outcomes and emphasizes the potential of compost as
a sustainable and beneficial growth medium. The significance of
these results extends beyond the experimental context, offering
practical insights for farmers and horticulturists seeking to
enhance crop yields while promoting resource efficiency and
environmental sustainability.

However, it is essential to note that further statistical analyses
and controlled experimental designs are necessary to validate
these observations rigorously. Additionally, future research
endeavors should delve into the underlying mechanisms of these
effects, considering environmental variables and aim to provide
comprehensive guidelines for the application of compost in
diverse agricultural settings. Overall, this study serves as a
foundational step towards more sustainable and efficient potato
cultivation practices, contributing to the broader discourse on
global agriculture.
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