Riwayat Publikasi (bukti korespondensi)
Artikel disubmit di JDMLM pada tanggal 20 Juni 2023

[JDMLM] Submission Acknowledgement Vahoo/Inbox ¥
lr Editorial Team < editorjdmlm@ub.ac.id> /= Tue, Jun 20 at 11:28 AM TF
3 To: Agnes Quartina Pudjiastuti

Agnes Quartina Pudjiastuti:

Thank you for submitting the manuscript, "Reallocation the use of chemical
fertilizers and pesticides to increase vegetable farmers income and prevent

land degradation in Indonesia” to Journal of Degraded and Mining Lands
Management. With the online journal management system that we are using, you
will be able to track its progress through the editorial process by logging

in to the journal web site;

Manuscript URL:

Username: 4gnes1961

If you have any questions, please contact us. Thank you for considering this
Jjournal as avenue for your work.

Editorial Team
Journal of Degraded and Mining Lands Management

hitpeifjdmim.ub.acid

Active Submissions

. hechive Scopus

S @
I Zwbmin Sec Authiors Title= Status o

L
12520 0620 ART  Pudjisstuti, Kalugs, Realloseation the use of chamical I Rewviaw! Revisions I I I' a
Widowati fartilizers and Raquired

§r s e
GPEH ALCERS

1-1af1 lems:

Start a Mew Submission

Click here to go to step one of the five-step submission prooess.

ProQuest
Refbacks

() CABI |
X ::u GQ* -"SIE

*  Pulblizhed
= lgnored

(5] :-:t.f' COIFEA NI LS

Date
Addad Hirs LR Articla Titla SLatLrs Actiom

There are currenithy reo refbacks.

Calimne Submissions.



Telah direview pada tanggal 29 Juni 2023, dan harus direvisi sesuai catatan reviewer (terlampir)

€ Back

o« @ »

[JDMLM] Editor Decision 2

Editorial Team = editerjdmlm@ub.ac.id=
To: Agnes Quartina Pudjiastuti

Agnes Quartina Pudjiastuti:

Bl Archive

B3 Move

Your manuscript entitled "Reallocation the use of chemical fertilizers and
pesticides to increase vegetable farmers income and prevent land degradation
in Indonesia” has been reviewed by the Journal of Degraded and Mining Lands
Management reviewers. Your manuscript needs revisions and adjustments based
on the reviewers comments (attached). A substantial amount of work is
necessary to rais e the present manuscript to the standard of a research

article.

If you wish to revise your manuscript, please ensure you have followed the
reviewers comments before submitting the revised version of your

manus

cript.

All the best

Prof Eko Handayanto PhD
Editorin Chief
hitps:fwww.scopus.com/sourceid/21100879353

ﬁ Delete

hitpsiwww.scimagojrcomijournalrank. php?country=ID&page=2&total_size=114

{no 54)

$ Spam

i

@

Yahoo/Inbox ¥¥

Thu, Jun 29 at 6:16 PM T¥

httpsiisinta.kemdikbud.go.idfournals ?g=journal+of+degraded+and+mining+lands+management&search=1&sinta=1&pub=~&city=&issn=

httpdfidmim.ub.ac.id

#12020 Review

= Summary

= Fovorm

a Ediing

Submis

i

Tithe

fection

Ediirboe

sion
Aogreas Cuirina Pud fasut, Deraid Kaluge, Widowan Wedeswari 21
Realocation the use of chermical Tertdizars and pestibdes Lo noreass vegeta bk [armens Foame and
prevent land degradatian in ndanesia
Articles
Eho Handayanto 5

Peer Review

Round 1
Fogas b WrEION 120230- 10648 2-1-A docs 20E3-06-2
i b rd _
Lkt mcaified _
Uploaeched Tike Mang

Editor Decision
Deckion Revisions Required 2023.07.24
sotify EdiEor O pdeorrmshor Emal Becord

Editor Wersion

Sautheor Versian

Uplosd futhor

Wershon

Hone

129201 haraE

| Choose Fiie | Mo filechosen

-EDdoce 0 E-00-0a

' MRA-0- 2N

Pt

Prc l%(i‘ﬁt
() CABI
Google
e @ comanices

[
Grusslr’ef



Revisi berikutnya telah direspon kembali pada tanggal 10 Agustus 2023

Revision manuscript Yahoo/Sent ¥¥

nes Pudjiastuti < agnespudjiastuti = TI1L|_.iL|g1Elat243Pl-.1ﬂ’
Il gnespud)

To: IDMLM Editorial Office

Dear
Editor JOMLM

We intend to submitthe revised results on land de gradation in the "Farmer income and land degradation” sub-chapter, above the 1ast paragraph,
which we have highlighted in vellow. The revision we are referring to is written in the attached docs file. Thank you very much for your attention.

With best regards

Agnes Quartina Pudjiastuti
_ﬁ, Download all attachments as a zip file

B &

24, 5095-51.,,.pdf add revisi.., doc

BEE3kE 1788

“« @

Accepted pada tanggal 22 Agustus 2023 (LoA dan cek similarity terlampir)

[JDMLM] Editor Decision z Yahoo/Sent ¥y

% Tue, Aug 22 at6:39 PM T¥

]

Editorial Team < editorjdmim@ub.ac.id>
To: Agnes Quartina Pudjiastuti

Agnes Quartina Pudjiastuti;

We have reached a decision regarding your submission to Journal of Degraded

and Mining Lands Management, "REALLOCATION THE USE OF CHEMICAL FERTILIZERS
AMD PESTICIDES TO INCREASE VEGETABLE FARMERS INCOME AND PREVENT LAMD
DEGRADATION IN INDOMNESIA™.

Cur decision is to ACCEPT the manuscript for publication in the Journal of
Degraded and Mining Lands Management. We are sending herewith the LoA and
your ready-to-publish article (attached). If you still find mistakes or

typos in your ready-to-publish article, please contact us to make further
carrections.

Thank you for considering this journal as a venue for your work.
Sincerely yours

Prof Eko Handayanta PhD

Editor in Chief

hitps:www.scopus.com/sourceid/21100979353

hitps:fwww.scimagojrcomfjournalrank php?area=2300&country=Asiatict%20Region&page =3&total_size=216

(no 110}

https:sinta. kemdikbud. go.idfjournals ?g=journal+of+d eqraded+and+mining+lands+mana gement&search=1&sinta=1&pub==&city=&izsn=

httpajdmim.ub.ac.id



JOURNAL OF DEGRADED AND MINING LANDS MANAGEMENT
p-ISSN: 2339-076X, e-ISSN: 2502-2458, http://www.jdmlm.ub.ac.id

Research Centre for the Management of Degraded and Mining Lands
and Soil Department, Faculty of Agriculture, Brawijaya University
Jl. Veteran, Malang 65145, Indonesia, Ph+62341553623; email: editor.jdmlm@ub.ac.id

Date: 23 August 2023

LETTER OF ACCEPTANCE
Paper No: 12920-106481-1-SM

To,

Agnes Quartina Pudjiastuti!, David Kaluge?, Widowati®

! Agricultural Economics Study Program, Postgraduate School, Tribhuwana Tungga Dewi University, JI. Telaga Warna,
Tlogomas Malang 6514

2 Management Study Program, Faculty of Economics and Business, Brawijaya University, J1. Veteran Malang 65145

3 Agrotechnology Study Program, Faculty of Agriculture, Tribhuwana Tungga Dewi University, JI. Telaga Warna,
Tlogomas Malang 65144

Dear Authors,

We are pleased to inform you that your article entitled ”Reallocation of the use of chemical
fertilizers and pesticides to increase the income of vegetable farmers and prevent land
degradation” has been accepted for publication in the Journal of Degraded and Mining
Lands Management (p-ISSN: 2339-076X, e-ISSN: 2502-2458). The article will likely come
in Vol. 11. No. 1 (1 October 2023).

Sincerely yours

Prof Eko Handayanto PhD
Editor in Chief

OpeN ACCEss > E>'[_'<')_(3Ee_5t @bm Ty asean &) Scopus
CrOSSref a o AO 5JR 2022
Scopus coverage years: from 2019 to Present, Scopus CiteScore 2022 = 1.3,
SNIP 2022 = 0.468, SJIR 2022 = 0.222, H-index =7




Reallocation the use of
chemical fertilizers and
pesticides to increase vegetable
farmers income and prevent
land degradation in Indonesia

by Agnes Quartina Pudjiastuti

Submission date: 21-Jun-2023 05:48AM (UTC+0700)
Submission ID: 2119932363

File name: 12920-PUDJIASTUTI_et_al.docx (125.4K)
Word count: 3938

Character count: 22787



JOURNAL OF DEGRADED AND MINING LANDS MANAGEMENT

Volume 10, Number O (

2023):0000-0000, doi: 10.15243/jdmlm.2022.100.0000

ISSN: 2339-076X (p); 2502-2458 (e), www .jdmlm.ub.ac.id

Reallocation the use of chemical fertilizers and pesticides to increase
vegetable farmers income and prevent land degradation in Indonesia

Agnes Quartina Pudjiastuti', David Kaluge?

! Agricultural Economics Study Program, Postgraduate School, Tribhuwana Tungga Dewi University, JI. Telaga Warna,

Tlogomas Malang, Indonesia

*Management Study Program, Faculty of Economics and Business, Brawijaya University, Malang, J1. Veteran Malang,

Indonesia

‘corresponding author: agnespudjiastuti@yahoo.com

Abstract

Article history:

Received ............... 2023
Accepted ..

Published .............. 2 023
Keywords:

land degradation, efficiency,

production function

The study, which aims to analyze the use of chemical fertilizers and
pesticides using the Cobb Douglas production function approach and
their reallocation to increase the income of vegetable farmers and
prevent land degradation, was conducted in Sumberejo Village, Batu
City, Indonesia. Data were collected from 138 pakcoy, celery and red
chili farmers through interviews using a questionnaire. The relationship
between input and output was analyzed by regression with the Cobb
Douglas production function approach. Data validity and reliability, as
well as classical assumption tests were performed to ensure the accuracy
of the regression model. Furthermore, the F test and t test were applied
to analyze the production response to chemical fertilizers and pesticides.
This study reveals that the regression equation that is modeled is
appropriate where R2 = 0.827-0.933. Vegetable production by type
gives a different response to the use of chemical fertilizers (TSP, Urea
and NPK) and pesticides. It is still possible to increase these chemicals
in pakcoy and celery farming, but they have no significant effect on
increasing production. Farmers need to compare the opportunity cost
between the cost of adding this input to income and the possibility of
land degradation. This chemical has been applied excessively in red chili
farming. This is a signal for farmers to re-allocate the use of inputs
containing these chemicals, so that their land is not degraded in the long
term. To confirm this, it is necessary to study the condition of vegetable
fields in Sumberejo Village and the optimal use of chemical fertilizers
and pesticides.

To cite this article: Pudjiastuti, A.Q. and Kaluge, D. 2023. Reallocation the use of chemical fertilizers and pesticides to
increase vegetable farmers income and prevent land degradation: Cobb Douglas production function approach. Journal of
Degraded and Mining Lands Management 10(0):0000-0000 doi: 10.15243/jdmlm.2023.100.0000.

Introduction

Land degradation is caused by

including biophysical and

various forces,
socioeconomic  factors
(Lestariningsih er al. (2018), excessive pesticide
application (Joko et al. (2017), where erosion is the
main cause in tropical climates (Ambarwulan et al.
(2014). Land degradation is one of the causes of the

lack of success of agricultural activities in Indonesia
due to a continuous decrease in land productivity, and
ultimately reduces the income/welfare of farmers.Land
degradation can occur, both in dry land and in wet
land, so prevention and/ or rehabilitation of degraded
land is very important so that agricultural areas can be
used sustainably (Sitorus & Pravitasari, 2017). One of
the farmers' efforts to prevent it is to be wise in using
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chemical fertilizers and pesticides according to plant
needs.

Land conditions with more damage are
experienced in vegetable farms, because the use of
more pesticides causes lower organic content.
Vegetables are widely cultivated by farmers in various
countries in the world because these commodities

contribute  greatly to human health. Vegetable
production  provides a promising economic
opportunity  for reducing rural poverty and

unemployment in developing countries and is a key
component of farm diversification strategies
(Schreinemachers, et al., 2018). In Indonesia, farmers
grow various types of high-quality vegetables that
have a potential to generate foreign exchange for the

country. It has a positive contribution to the trade
balance (Pudjiastuti & Kembauw, 2018).

In Indonesia, farmers grow various types of high-
quality vegetables that have the potential to generate
foreign exchange for the country. It has a positive
contribution to the trade balance (Pudjiastuti &
Kembauw, 2018).

Three types of Indonesian vegetables with great
potential for expansion are pakcoy, celery and red
chili. There is a gap in production, growth and
production value of these three types of vegetables in
Indonesia (see Figure 1), where red chilies contribute
the most to farmer income and gross domestic product
because apart from production, the price is also the
highest.
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Figure 1. Production, growth and production value of pakcoy, celery and red chilies in Indonesia 2018-2020
Data source: Ministry of Agriculture of the Republic of Indonesia and Central Bureau of Statistics, processed

In the conte xt of vegetable production, the Cobb-
Douglas production function is commonly used to
analyze the relationship between input and output.
This function shows how production responds to
chemical fertilizers and pesticides. Elasticity and
production efficiency figures can be used to analyze
production response to input use and identify inputs
that are applied excessively (unbalanced).

There is no research that highlights the allocation
of inputs in vegetable farming, especially pakcoy,
celery and red chili, related to land degradation.
However, the technical efficiency that shows the
relationship between input and output of several
agricultural commodities such as vegetables in Africa
has been studied by Rajendran et al. (2015) and Rijal

& Bhatta (2022), maize in Ghana (Adzawla &
Alhassan, 2021) and in Malawi (Jolex, 2022, and
Mgomezulu er al., 2022). These studies used the Cobb-
Douglas production function and found technical
inefficiencies in the cultivation of agricultural
commodities. According to Khatri et al. (2011) and
Shrestha er al. (2022), the efficiency of resource use
differs between types of vegetables. Other researchers
mention factors that significantly contribute to input
use efficiency, namely plant productivity (Okello er
al.,2019), farmers' educational background, farm size,
water availability, the application of manure, and poor
drainage systems (Karimov, 2014). This study aims to
analyze the reallocation of the use of chemical
fertilizers and pesticides in Indonesian vegetable
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farming to increase farmers' income and prevent land
degradation by using the Cobb Douglas production
function approach.

Materials and Methods

The research was conducted in Sumberejo Village
which is a vegetable center in Batu City. Primary data
was collected from pakcoy, celery and red chili
farmers. Samples were selected by simple random
sampling from 350 farmers cultivating vegetables in
monoculture. Farmers are homogeneous because the
vegetable cultivation area is less than 0.6 hectares. The
number of samples is determined using the Slovin
formula:

N
M= e (1)
where, n = number of samples; N = total population;
and e = desired level of accuracy. The number of
samples obtained through this formula were 45 pakcoy
farmers, 45 celery farmers and 48 red chili farmers, so
that the total respondents were 138 farmers.

Farmers were interviewed at home during their

free time or on the land when they were working. The
questionnaire as a research instrument was tested for
validity and reliability. Data that has been collected,
edited in the field, then tabulated, processed and
analyzed. Reallocation of input use begins with
estimating the relationship between input and output
with the Cobb Douglas production function:
Y= by Kf Ky Xy Ko X Kol Kglt 1=123 .. (@)
where: Yi = yield of each type of vegetable (kg) where
Y, = pakcoy yield, Y> = celery yield, Ys = red chili
yield; boi = constant; bji = regression coefficient of each
production factor (j=1,2, ..., 8); Xy = land area (ha);
Xoi =seed (gr); Xz = manure (kg): Xy = TSP fertilizer
(kg); X5 = NPK fertilizer (kg): Xs = urea fertilizer
(kg); X7i= labor (mandays); Xsi= pesticide (ml).

The model is first transformed into multiple
linear functions in natural logarithmic:
ll]Yizll]b"i+b|ill]X|i+b}‘ll]X}i+b‘.ill]X;i+b4ill]X4‘+

bsilnXs; +bgInXg+bplnX+bgIn Xy ... (3)
The classical assumption test was conducted to show
that the regression model is a good estimator. Cobb
Douglas production function for each type of
vegetable is obtained by retransforming the estimated
multiple linear regression function. Technical
efficiency is formulated as:

MPPxi _ AY/AXi ..
PPN X b e “)
where: TE = technical efficiency; MPPxji = Marginal
Physical Product for input ji; APPxji = Average
Product for input ji.

Justification: If TE = 1, then production factor is
technically efficient. If TE > 1, then production factor
is not technically efficient. If TE < 1, then production
factor is technically inefficient. It can be an indicator
of efficiency in the short term.

RTS as an indicator of long-term efficiency is the
sum of the regression coefficients of all factors of
production. These parameters are classified into: 1)

TE =

increasing return to scale, if 21!:1 bji > 1, 2) constan
return to scale, if):{=1 bji =1,and 3) decreasing return

to scale, if Xi_, bji < 1.

Results and Discussion
Characteristics of vegetable farmers

Farmers in Sumberejo Village generally cultivate
various types of vegetables in wetlands. Types of
vegetables that are widely cultivated include pakcoy,
celery and red chilies. Farmers' characteristics of the
three types of vegetables are presented in Figure 2.

Most (89-100%) of vegetable farmers are of
productive age, and (87-94%) are male. However, the
findings of Missiame et al. (2021), even though there
is a technological gap between male and female
farmers, it turns out that the farming they manage is
still technically inefficient. The majority (90-98%) of
farmers have a high school education and below, but
with relatively long farming experience (> 10 years)
and only cultivate vegetables on limited land (< 0.6
ha). Rahaman & Abdulai (2022) stated that farmer
education affects farm input use and output.
Meanwhile, according to Josephson & Ricker-gilbert
(2020), the smallholder farmer faces considerable risk
and uncertainty, the relationship between market
failure and crop choice. In addition, 67-91% of
vegetable farmers have large family members (> 3
people). Most of these three types of vegetables (93-
94%) are cultivated on their own land, except for
mustard greens, 64% of which are grown on leased
land.
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Leased land

Owned land
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Elementary School

Female
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Non-productive
Productive

o

20 40
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Figure 2. Characteristics of vegetable farmers

Cobb Douglas production function estimation for
vegetables

Cobb Douglas production function estimation for
vegetables

The production functions of the three vegetables (see
Table 1) reveal about their input and output
relationships. The estimation results fulfill the
goodness of fit model because the coefficient of
determination (R2) is close to 1 (0.827-0.933). That is,
the production factors used by farmers are able to
explain variations in vegetable production by 83-93%.
Only land area affects the production of mustard

greens and celery, while red chili production is
affected by land area and seeds.

Vegetables in Sumberejo Village were indeed
cultivated on a relatively small area of <0.6 ha; even
for a maximum red chili plant area of only 0.4 ha. Red
chili seeds were usually bought by farmers at farm
shops because they hope to get a high income from the
production of this commodity. The reason was that the
price of red chilies was higher than other vegetables,
even though the f[luctuations were also greater.
However, farmers plant red chilies in smaller areas to
minimize the risk of loss when the price of red chilies
falls.

Table 1. Production function of pakcoy, celery, and red chili

Pakcoy (Y1) Celery (Yz) Red chilli (Ys)

Variable regression  sig. effi- regression  sig. effi- regression  sig. Effi-

coefficient ciency coefficient ciency  coefficient ciency
Constant 1.866 0.947 0.296
Land area (Xi;) #*#1.014 0000 e *0985  0.000 ne *#0.842 0000 ne
Seed (Xzi) -0.195 0495 ne 0052 0471 ne ##0.430 0001 ne
Manure (X3i) 0021 0836 ne 0046 0413 ne 0.040 0.735 ne
TSP fertilizer (Xai) 0048 0768 ne 0097 0241 ne 0.137 0300 ne
NPK fertilizer (Xsi) 0.184 0359 ne 0079 0324 ne 0.125 0239 ne
Urea fertilizer (Xei) 0.111 0526 ne 0092 0314 ne 0021 0.79% ne
Labor (X7) 0413 0057 ne 0055 0617 ne 0063 0692 ne
Pesticide (Xsi) 0251  0.142 ne 0040 03521 ne -0.131 0270 ne
R? 0.827 0933 0.897
Sig. F 0.000 0.000 0.000

Description: ** = highly significant (sig < 0.01); e = efficient, ne = inefficient.
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Almost all factors of production are used
inefficiently in vegetable farming, except for the area
of land in pakcoy farming. Seeds and labor were
mefficient production factors in pakcoy cultivation, as
well as TSP fertilizers, NPK fertilizers and pesticides
in red chili farming. Farmers have to reduce the
amount of this input. Meanwhile, the amount of other
inputs must be increased, especially land area and
seeds. Red chili farming is very intensive in the use of
chemicals (TSP fertilizers, NPK fertilizers and
pesticides), because farmers want to increase their
production..

Cobb Douglas production function for the three
types of vegetables (Y, = pakcoy yield; Y: = celery

Table 2. Estimated return to scale of vegetables

yield; Ys; = red chili be written

mathematically as follows:

yield) can

Y]_Zl Be6X {.].-U 14X2_]'_ 19 SX30121X§U]-48 X51194X611.1 ].X?—].-Q 13X92LS 1 (S)
Vi QNTXEXT XY XD AP HTXG ©)

Y3=D_296Xi8342)(2%3UX:.;C:l;mX‘;—ngi?XS—gLZSXéE:l;Z ].X#E:IBEBXS—?’.LBL )

Sum of the production function exponents shows
a return to scale (see Table 2). It can be a signal for
vegetable farmers in managing their farming in the
following season. In the long term, farmers can change
their business scale by expanding the planting area and
improving the combination of chemical fertilizers and
pesticides that have a potential to degrade their land.

Description Pakcoy Celery Red chili

Return to scale figures 1.021 1446 1.003
Justification Increasing return to scale  Increasing return to scale Increasing return to scale
Implication If all inputs are increased  If all inputs are increased If all inputs are increased

by one time, output will
increase by 1.021 times

by one time, output will
increase by 1.446 times

by one time, output will
increase by 1.003 times

Increasing return to scale (IRTS) means that
vegetable farming has the potential to use more
efficient production factors, the capacity to accumulate
capital for land expansion and to be a source of profit
and attractive to other farmers. The IRTS of these
vegetables is similar to the results of studies on yam
plants in Nigeria (Izekor & Alufohai, 2015), tomatoes
(Subedi et al., 2020) and vegetables in Nepal (Rijal &
Bhatta, 2022).

According to Jabbar (1977), within Cobb-
Douglas  production function, determination of
optimum scale requires production elasticity of each
factor input to be less than unity, i.e. all the factors are
variable and marginal productivity of each factor is
declining. It can happen only when at least one factor
is fixed. Scale relationship may then be presented in
the form of a two factor production function implying
proportionality relationship between one factor as a
fixed factor and all the other factors as an aggregate
homogeneous variable. Increasing returns may prevail
over a wide range of output if substantial unused
capacity in production exists; decreasing returns will
prevail when production capacity is reached and
negative returns will ensue as size expands beyond
production limit. An optimizing farmer would be
expected to operate within the range of diminishing
returns to scale.

By incorporating rescarch from diverse
contexts and geographical settings, this narrative
strengthens  its  argumentative framework and
demonstrates the consistency of findings across
different regions (Schreinemachers et al., 2017).
Further research and analysis are required to explore
the underlying factors contributing to observed returns
to scale and their implications for agricultural policy
and practice.

Farmer income and land degradation

The fertile soil conditions due to volcanic eruptions
make the agricultural land in Sumberejo Village very
suitable for growing vegetables. However, the
conversion of agricultural land has reduced the scale
of farmers' businesses. Small farmers have limited
capital, so the income earned from their farming is also
small. Because most of the income is used for
consumption, the income allowance for reinvestment
in farming is also low. This is what makes it difficult
to develop small-scale farming. So that their income
does not decrease, the farmers of Sumberejo Village
are trying to keep their vegetable production
increasing through the intensive allocation of TSP,
Urea, NPK fertilizers and pesticides.

Farmers assume that the chemicals applied to
their fields will be able to produce vegetables in a
minimum quantity equal to the production in the
previous growing season. Generally, they grow
vegetables in monoculture with an intensity of planting
three times a year. This cropping pattern is possible
because enough water is available, although water
sources in this area are also starting to decrease. There
is a tendency for farmers to continue to increase the
use of chemical fertilizers and pesticides in vegetable
cultivation, especially those that are highly
commercial. It was revealed by the results of this study
that chemical fertilizers and pesticides were applied
excessively in red chili farming (see Table 1).

The production functions of different vegetables
demonstrate variations in the efficiency of production
factors. Some input factors show effectiveness in
increasing output, while others exhibit inefficiencies.
These inefficiencies can have implications for
productivity and resource management (Mariyono,
2017; Izekor & Alufohai, 2015; Subedi et al., 2020).
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Furthermore, small-scale vegetable farmers face
challenges, primarily limited capital, hindering their
development and sustainability (Bahta & Owusu-
Sekyere, 2019). This indicates that the optimal scale of
vegetable production may vary depending on the
context and available resources. The results of returns
to scale analysis in vegetable production align with and
complement existing research findings. Zhang er al.
(2020) conducted a study in China, focusing on
vegetable producers and technological change. They
found evidence supporting the presence of increasing
returns to scale in vegetable farming, affirming the
notion that economies of scale can be achieved through
the proper allocation of resources and technology
adoption.

Farmers' efforts to increase production and
income if done continuously will cause their land to be
degraded. Farmers need to highlight the following: 1)
the use of chemical fertilizers and pesticides is still
possible to be added in pakcoy and celery farming, but
it does not have a significant effect. This indicates that
there is no point in increasing the amount of this input
because it will not increase production. Farmers must
compare the opportunity cost of adding chemicals to
the chance of degradation of their land in the future.2)
the application of chemicals in red chili farming is
excessive. In addition to reducing farmers' income, the
addition of chemical fertilizers and pesticides can also
lead to faster land degradation than other vegetable
commodities. It is necessary to study the condition of
farmers' land in this region to confirm this.

Based on the results of this study and supported
by a previous study by Jaya et al.(2014) and Maftu'ah
et al. (2014), it can be identified several ways to
prevent the degradation of vegetable land. These
efforts include: 1) implementing conservation farming
patterns  such as agroforestry, intercropping, and
integrated farming, 2) implementing eco-friendly
organic farming patterns, and 3) increasing the role
and participation of farmer institutions.

Conclusion

The use of chemical fertilizers and pesticides by
vegetable farmers is not in accordance with the proper
proportions, so they must be reallocated. Pakcoy and
celery farmers can increase the amount of these
chemical inputs to increase their income, although the
increase is not significant. On the other hand, red chili
farmers must reduce their application, because the
amount 1s excessive. If this 1s allowed, besides
reducing the production and income of farmers, it will
also cause land degradation in the long term. The
government needs to facilitate farmers to be willing to
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