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ABSTRACT

This study aimed to investigate the effects of zeolite application on the growth and yield of
cucumber under an organic farming system. The experiment was conducted at the Faculty of Agricultural
Technology, Songkhla Rajabhat University, Khao Rup Chang Sub-district, Mueang District, Songkhla Province.
A Randomized Complete Block Design (RCBD) with six treatments and four replications was employed. The
treatments consisted of conventional (chemical-based) cultivation, organic cultivation without zeolite, and
organic cultivation with zeolite applied at the rates of 50, 100, 150, and 200 kg/rai. The results revealed that
the application of zeolite improved soil fertility, particularly by increasing the availability of macronutrients
(N, P, and K), and adjusted soil pH to a range suitable for cucumber growth. Organic cultivation with 50-150
kg/rai of zeolite resulted in comparable plant growth and yield, with no significant differences among

treatments (P < 0.05). However, the application of 150 kg/rai of zeolite provided the highest economic return
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at 34,454 Baht per rai, which was greater than the profit from conventional cultivation (28,791 Baht per rai).
In conclusion, organic cucumber production with zeolite at 150 kg/rai is considered the most suitable
practice, as it enhances soil quality, increases yield, and offers better economic benefits compared with
chemical-based cultivation.
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1. MITNURUNITNARDS

msanwmavesnslidleladiensasyivlnuaznandnveunsnilussuuinunsdunie ufunsiinas
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omnsluiy dwaliruiinnugauauysaigsdumnyautonisugniivlussuuinuasdun3s (Cataldo et al, 2021)
uanani mslddleladdmsiuuiinudunietagluiuain 2.10 wWesidus deuniameasadu 3.23 Wedidus
Tunvasil¥@lelad 100 Alan3usiels uazvrsusuAALTunIA-Asesiuan 4.85 (Hunsndm) 10u 7,57 (Fouilu
na19) Tuwdasitlé@lolad 200 Alanfusiols Geuansliifiufanruanunsovesdleladlumsuivanmiulivngau
senstopaanELazN1saTALANSAUNEE masnIUiUsE NS A NN1SeATUsMeMNSYRaTtY (Yagoobi et al, 2023)
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Table 1 Soil properties before and after the experiment

Soil properties

Soil Total N Available K Ca Mg O.M. pH
(%) P (mg/kg)  (me/ke) (mg/ke) (mg/ke) (%)

Before the experiment 0.11 37.18 69.21 533.40 117.85 2.10 4.85
After the experiment (treatments)

Conventional cultivation using chemicals 0.14 165.17 330.73 1,469.30 217.89 2.70 6.35

Organic cultivation without zeolite 0.13 160.40 284.49 1,863.80 250.68 2.56 7.10

Organic cultivation with zeolite at 50 kg/rai 0.16 181.65 281.09 2,144.36 243.75 290 7.23

Organic cultivation with zeolite at 100 kg/rai 0.15 184.32 241.12 2,827.79 301.58 3.23 7.58

Organic cultivation with zeolite at 150 kg/rai 0.12 160.15 286.66 1,916.96 260.76 2.70 7.46

Organic cultivation with zeolite at 200 kg/rai 0.17 190.99 355.40 3,135.89 332.61 297 7.57

Note: Central Analytical Laboratory, Faculty of Natural Resources, Prince of Songkla University, Hat Yai,

Songkhla, Thailand
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msugnuaanittussuudunsdlaglidleladnndnaniionyesnnan 50 wWesidudeglugia 29.0-29.5 Jundagn uaz
lunnsnsegnefitduddamieada (P < 0.05) Waisuifisusunsugnuasnailussuuail wimslidloladdsedy
fuulifyiliunannesnaeniiiniusesnnivgnlussuuiaiivadlussuudunidlaglilidlelad dwmsuengiuidien
50 Wefldud msugnumsnluszuuduvidynnssuisiiengiuiies 50 wWedidudeglutig 42.8-44.8 Jundaugn

Tnataniznslddlelandnsn 50 uaz 100 Alansusials inldumeanndionenuiies 50 Wesidudaglutig 42.8-44.0
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szuunildJedunszigadisngemnindniuzuwuuiianunsalanUaesuazgniivgadulUliu selovildegesinga
(A3ugana uazay, 2560) iliunsnnfivanlussuuiinanausawsgyiulaldsinsuazivssd@nsamainni
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Table 2 Effect of zeolite on time to 50% vine elongation, time to 50% flowering, and time to 50% harvest

of cucumber grown under organic cultivation compared with chemical cultivation

Time to 50% Time to 50% Time to 50%
Treatment
vine elongation (DAP)  flowering ODAP)  harvest (DAP)
Conventional cultivation using chemicals 19.0° 29.5 42.0°
Organic cultivation without zeolite 22.5° 29.5 44.5°
Organic cultivation with zeolite at 50 kg/rai 21.3° 29.3 42.8%°
Organic cultivation with zeolite at 100 kg/rai 21.3° 29.3 44.0*
Organic cultivation with zeolite at 150 kg/rai 21.3° 29.0 44.8°
Organic cultivation with zeolite at 200 kg/rai 21.3° 29.0 44.8°
F-test * ns *
CV. (%) 2.8 1.4 33

Note: DAT = Days after planting
ns = not significantly different; * = significantly different at P < 0.05
Values sharing the same superscript letters are not significantly different (P < 0.05) by Duncan’s

multiple range test.

3. WaWan
nsUgnumsnailuszuuBunisuazsruuedlisuusuiiansaiuinenanlfeglussdulndidestu
Tnsaglutag 93.7-94.0 wesidust Wefnumiwiinuanuiinisgnuasnalussuudurslagl§@lelassne 50, 100
way 150 Alansuselslidmiinuasglurae 206.7-222.3 nu Ssliunnsseeaditdoddymaada (P < 0.05) fu
unanvgnluszuuadl (225.0 n3usiena) vazfinisugnuasnilussuudunidlaglidlelas 200 Alansusielsuay
lildFleladihiminuaroudrswinoglurag 181.5-196.4 nfusiona dwsuauemmanuiinisgnunsnailuszuy
suvisdlaeliTleladnnsnslianueninagdludis 16.5-17.6 wufns ddliiuanssegsdidoddyneeda (° <
0.05) fuunsnandiugnluszuuedl (17.9 lwufiums) drunsugnunsnanluszuudunddlagllidleladi iwenina
Aoudnasiniy 15.7 wuiins egslsAnuliiunnsnafumeadia (P < 0.05) WewSsuifisuiunisugnuasninly
szuvdurdlagldglaladdng 50 uay 200 Alansusiels dmsuaruniiesa nsugnuaainlussuuduysdlagldd
Teladidmsn 50, 100 uaz 150 Alan3usielslinnunirmageegluris 4.4-4.5 wufiwns Feliunnsinsoeadidoddy
eEdd (P < 0.05) Aunisugntuszuuadl daunistgnunininlussuudunidlaglddloladdnst 200 Alansusiels

warliildgleladdnnunitwasesamnegluyis 4.3-3.9 wufiuns (Table 3)
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Table 3 Effect of zeolite on the harvested plants, fruit weight, fruit length, and fruit width of cucumber

grown under organic cultivation compared with chemical cultivation

Harvested  Fruit weight  Fruit length  Fruit width

Treatment

plants (%) (@/fruit (cm) (cm)
Conventional cultivation using chemicals 938 225.0° 17.9° 4.6°
Organic cultivation without zeolite 938 181.5° 15.7° 3.9
Organic cultivation with zeolite at 50 kg/rai 931 206.7%° 16.7%° 4.4%°
Organic cultivation with zeolite at 100 kg/rai 931 219.8% 17.4° 4.4%
Organic cultivation with zeolite at 150 kg/rai 929 222.3° 17.6° 4.5%
Organic cultivation with zeolite at 200 kg/rai 94.0 196.4> 16.5%° 4.3°
F-test ns * * *
CV. (%) 2.6 7.4 5.5 3.5

Note: ns = not significantly different; * = significantly different at P < 0.05

Values sharing the same superscript letters are not significantly different (P < 0.05) by Duncan’s
multiple range test.

nsugnuasnaluszuuiaiifinnuenldgasindu 15.2 wuitung daliunnssegnsdifoddynisada
(P < 0.05) fumsugnuasnluszuudunidlnglddloladsnst 100 wag 150 Alanduselsdsdinuenldeglutag
14.6-14.8 WwuRluns sesunfenisugnuasnitiussuudunidlagld@leladdng 50 Alansustels (14.3 wufung)
drunsugnumaniluszuuduvidlaglitloladsng 200 AlansusiolsuazlilitloladTanuelddoutrano

Tugag 13.9-14.0 wudiuns dmsuanuniisldnuiinisugnuasnnlussvueiilianunisldgegaindu 3.4

WAL dunisugnuaanlussuudunsdynnssiisiianunheldsemunliunniiuegdiduddynieda (P

q
<

< 0.05) aglutig 2.7-3.1 wufiuns egelsiniu Mmslddleladsdns 50, 100 way 150 Alansusielslusyuuduvsdd
wunltshldanunfdldlndifestuunsnaniiugnlussuued uenaini wamsfnudamuiuneinitugnlun
nssudsaumundeliunndretunieadd (P < 0.05) aglutas 1.0-1.1 wufiwns dmiunandasiels n1sugn
wsnltuszuueiilinandngeganindu 5,051.4 Alansu deunfenisuaniussuudunidlnglddleladdng 150, 100
waz 50 Alan3usiols elvinandnsielslaiunnsinsedrefifodfynieadid (P < 0.05) agludae 3,950.9-4,251.6
Alansu dumsdgnuninnluszuudunddlaglitleladsn 200 Alansudelsuarlailidleladlvinanandelininiy
aglutag 2,785.4-2,950.4 Alansusiels (Table 4) n1siansandeyadnuauznisiinandanuiinisugnunsninly
seuudunIslaglialelarnsnsn 50, 100, 150 uay 200 Alandurelslidnuuenandnludutmiinug Aueaa
wazaunhasageninmslilddlelad Weseuiisuiunsugnlussuuiaiinuinnislidleladlusng 50, 100 uay
150 Alanfusiolslinatmdnaaoglutg 206.7-222.3 nfusena AmeIraeglut 16.7-17.6 lwuRwng way
anunissaeglutng 4.4-4.5 wufiluns deliunndsegnadidodfyneeda (P < 0.05) fAunisugnuasniluszuy
witiflsimiings AnuenING warATINTNHAWINAY 225.0 niidena, 17.9 WURIINT uay 4.6 lwuRuns AuE
uamsvnaesiiaonndesiuTenures Bozorgi et al. (2012) finuiinisugnunsnailnglddlolasisn 64 way 128

Alansusials vilviunsninfiauenmaganinnisldlidlelad Weinsanandnselsnuinsdgnunninlussuy
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5Me W TaTaansauaniUdsulszauanldivhlinissedndlulnsiou wearea warluuwadeulufuinduos
nimslalldans@lolad Snisdloladiires 1 vanUdossmomnsliinliusslondld Sram, 2502) wasioaaned
FalanUaosussiaeng o wu win uuaniila Faneu waaiden wazuunili@eu Gsgms, 2547; Cataldo et al,, 2021)
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Table 4 Effect of zeolite on core length, core width, flesh thickness, and yield per rai of cucumber grown

under organic cultivation compared with chemical cultivation

core length core width flesh thickness yield per rai
Treatment

(cm) cm) cm) (kg
Chemical cultivation 15.2°% 3.4° 1.1 5,051.4°
Without zeolite 13.9 2.7° 11 2,785.4°
Zeolite at 50 kg/rai 14.3% 3.0° 1.1 3,950.9°
Zeolite at 100 kg/rai 14.6% 3.0° 1.1 4,018.7°
Zeolite at 150 kg/rai 14.8% 3.1° 1.1 4,251.6°
Zeolite at 200 kg/rai 14.0° 2.8 1.0 2,950.4°
F-test * * ns *
C.V. (%) 2.7 6.4 7.1 9.5

Note: ns = not significantly different; * = significantly different at P < 0.05

Values sharing the same superscript letters are not significantly different (P < 0.05) by Duncan’s multiple

range test.

4. dunumnaawnanugniuszuuiainag seuusunie
fununndawnintuszuudunsdlaelilidleladuazld@laladdnsn 50, 100, 150 wag 200 Alansusials
fAununNIsNanTIMWIARY 19,916, 20,156, 20,486, 20,816 Wag 21,146 UIMANFIRY %aﬁwm’wmiﬂgmmﬂ’;ﬂu

gUUANTEiAUUNITHERgINTWNAY 21,723 un (Table 5) lagsiamdmieuniniilussuuiadeginlansuay

N

[

0 v FeTusiAnatniialy @unnannluszuudunsdsmuienlansuay 13 U F9RIUININTIARANARNUEN

—_

a &

Swgana, 2558) annsawnswlainsuunuiinisugnunandtiy

<

Sun3diigsnindniily 20-30 Woeldud (a
seuvudunsdlaeldlsdlelanuazlddlolassnsa 50, 100, 150 way 200 Alansusielsinanilsmelswindu 16,294,
31,206, 31,757, 34,454 uag 17,209 vmaua1au (Table 5) lnansldgleladdns 150 Alansuselslyinamilsgegn
34,454 U @RI 100 wag 50 Alansusials inarnlssesawn 31,757 uag 31,206 v aua1au uldinisugn
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Table 5 Production cost, total revenue, and profit of cucumbers grown under chemical cultivation and

organic cultivation with zeolite at rates of 0, 50, 100, 150, and 200 kg/rai

Cucumber production cost per rai (Baht)

Itemn Chemicals Zeolite application rate (kg/rai)
0 50 100 150 200

1. Variable cost

1.1 Seed 1,020 1,020 1,020 1,020 1,020 1,020

12 Zeolite 300 600 900 1,200

1.3 Cow manure 6,000 6,000 6,000 6,000 6,000 6,000

1.4 Chemical fertilizer formula a6-0-0 405

1.5 Chemical fertilizer formula 15-15-15 1,320

1.6 Labor cost for management 9,000 9,000 9,000 9,000 9,000 9,000

1.7 Overhead cost (including water) 1,775 1,602 1,632 1,662 1,692 1,722
2. Fixed cost

2.1 Cost of trellis wood 1,704 1,704 1,704 1,704 1,704 1,704

22 Cost of other equipment 500 500 500 500 500 500
3. Total cost per rai 21,723 19,916 20,156 20,486 20,816 21,146
4. Total revenue per rai 50,514 36,210 51,362 52,243 55,271 38,355
5. Profit per rai 28,791 16, 294 31,206 31,757 34,454 17,209

Note: The production costs and selling prices for cucumbers are as follows. The seed cost was calculated
based on the amount used, 150 g per rai, with a price of 340 Baht per 50 ¢ can. The cost of zeolite was 120
Baht per 20 kg bag, equivalent to 6 Baht per kg. Cow manure cost 60 Baht per 20 kg bag, equivalent to 3
Baht per kg. Chemical fertilizers were applied as follows: 46-0-0 at 25 kg per rai, priced at 810 Baht per 50
kg bag, and 15-15-15 at 75 kg per rai, priced at 880 Baht per 50 kg bag. Field maintenance labor was
calculated at an average of 4 hours per day with a daily wage of 300 Baht. Overhead costs were estimated
as 10% of the total variable costs. Trellis costs were calculated using straight-line depreciation, considering
4,089 trellises per rai, each priced at 5 Baht, with a useful life of 3 years and 4 crops produced per year.
Finally, cucumbers grown under the chemical system were sold at 10 Baht per kg, whereas those grown

under the organic system were sold at 13 Baht per k.
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