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Effect of Substrate Media on Growth and Yield of Chinese Kale in Pot
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Abstract

Chinese Kale (Brassica alboglabra L.) is an important economic vegetable that is demanded by both
domestic and international consumers increasing every year. Suitable substrate medias have light weight, nutrients
suitable for growth and easy to find locally. So that, this experiment was to study the effects of substrate media
on the growth and yield of potted Chinese Kale at the Faculty of Agricultural Technology, Songkhla Rajabhat
University during October 2021 to February 2022. Completely randomized design (CRD) was designed to include
five replications and used six different growing mediums for comparison: i) Formula 1 (coffee grounds: chicken
manure: top soil in the volume ratio of 1:1:4), i) Formula 2 (coffee grounds: bio-sludge: top soil in the volume ratio
of 1:1:4), iii) formula 3 (coffee bean husks: chicken manure: top soil in the volume ratio of 1:1:4), iv) formula 4
(coffee bean husks: bio-sludge: top soil in the volume ratio of 1:1:4), v) formula 5 (coffee grounds: coffee bean
husks: chicken manure: bio-sludge: top soil in the volume ratio of 0.5:0.5:0.5:0.5:4) and vi) commercial formula
(control). The study revealed that the formula 1 mixture provided the best results, generating a mean figure of
plant height (10.73 cm), number of leaves (9.33 leaves/plant), canopy width (29.50 cm), fresh weight (52.00 g/plant)
showed the significant difference. Therefore, mixing coffee grounds and chicken manure with top soil can be used
as a potting material to promote growth and increase yields of vegetables
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unin

axti1 (Chinese Kale: Brassica alboglabra L) finnudfgmaasugiavessemalng (Judniifouuilaaun
ilesnniisanAfuazamdmiseiisgs duradeuuaziusualsiugann Infiudge wan veavesa lnunaFen Inndu
1 2 wazdlansiuauyadasegenn feshwiliaviown Yiganseiunsiaanesea Jasiulsanseannsunsouns Jesiu
LsAuziSe Ingansdalnsau (Sulforaphane) uazngladluian (Glucosinolates) JastiuninuaslsaanUnanin Jeariuns
finnsdauisinvosmanlasluian (folate) (Cherdboonchart, 2002; Verkerk et al., 2009) Jaqtun1suilaainuaon
asfivldunnudeuiisnnntu FansugnanlunsearadusumeiduniswdainUasnasiiviidauninld Tasiamne
ogisluguruiiosiilafifuilumsugndn annsoléfaguandwiuugninlunszanamuaimstudeuliuilaald ns
Ugnfirlunsznnssinfingnariaveuimnegianizniglunsenrasiniu Yagugnihiranldfesiirnugauasysel fismerms
ATUTIULALLIEINe ANUTIUYY LLaz@ﬁufﬂ@fﬁ (Sooksawat, 2004; Khasa et al., 2005; Calile, 2008) ’J’aqﬂgﬂﬁﬁmsﬁ
Shsrdruvesiuazeinia Uszana 50:50 lifinsdadavidoguin Wedlsniwieideldluuun mnfivanunsouinszansld
agpnvimndmesianlgn Wuianilifasiiduiiviofindeuuey livihuizenfumsazanssinermsuasnwusily
U599 fmuannsalunsuaniUdsulszad uasitutaniiliidumdsasanveslsauazuuas (Nonthakit, 2012; Supinrach
and Supinrach, 2018) dunaufaguanidasdutanugniimldingluriesiu :1a1gn wasthwiiun uasiiddiivsn
s1mensiilssweasionisia3adula (Supinrach, 2013) TéuA azneudinndlsunainlssnuuusglemszia wuindl
asUszneuiiduusslovidedia 1wy lulnsiau (N) evun 1.58 Wesidud veanesadiduusyToni (P,05) 0.91 Wesidus
uazlnunaden (K0) favmn 0.19 WosiFud annsaluiulsanwiuuasduumassinoimsvesiivld (Arworn and
Chavalparit, 2012) Wasnwaanunuaznnnurkudunieingdilsunainnisuussunuiiiansusznoudunidianunsa
thundusanugnls Ineludonwdanuiiiviinasmemsvangs Ae lulmsiou 0.93 wWedldud veavesaiiiuusylow
0.14 Wosidus uavlnunadeon 6.22 wWosidus (Department of Land Development, 2015) @uninnunaiinsagieusu
Taseadnefiu (Yamane et al, 2014) uazilsinenisuatseia i lulasiay 1.0-2.5 Wesidud Weanesa 0.02-0.5
Wosidud waglnuvai@en 0.35 wWesifud (Hardgrove and Livesley, 2016; Chrysargyris et al., 2020) uaﬂmﬁﬁé’aﬁgaiﬁ
Fudulsrenimldigluisduiiamsmhunudunailuianugnld Taofisigensite Téud lulnsiau 2.59 fadn3u/
Alansu Weoavesa 1.96 Nadnfu/Alandu uaslwuvaen 2.29 Jadaniu/Alan3u (Department of Land Development,
2015) FefufiseiadiunAntienfangineg Adeglutesiu wmnautunihdubuianUgngnsineg smassudiouiiivutu
wlelinsuingnsTanugnlalinisaiauivlnuasnananidnuninsensugnagihlunszansminiige

749 UnIaluazIsnis
1. n1suaniagugn

nswseniagUgnlnethmifumnaniuiudiseuinugaeunsivun 2 fadwns wauiuninniun Wienwén
nuH yaln waznznoudanin S 5 gas feil gusil 1 nannud : yala - wihAu Sesdnlneuiuns 1:1: 4 gasfl 2
MU : aznouTInm : wihdy Sandwlaguiues 1:1: 4 gasit 3 Waonwdanum : yald : wihiu Snsrdmlag
U195 1: 1 : 4 gasii 4 wWaenuwdaniu : aznoudanin : nihau sasidlaguung 1: 1: 4 uazgasi 5 nanum :
Waenwannui : yald : azneudinm : wihiu ShsrdnleeUiuing 0.5: 0.5:0.5: 0.5 : 4 luusazgnswdwaunaniad
hurandnfuiudFendemsavansiifidunaivendouuniide Bacillus sp. anewiug HO1 Teisanstlonaans 1 Ans
nNtea 1 303 uazthazen 10 Ans smlﬁi’a@ﬂgﬂﬁmm%uﬂixmm 60 Wosidus %ﬁqmmfuﬁﬁaﬂﬂgﬂﬁlﬁﬁwmmam
fuuda ldlunsraounanainuuuliindeu Tudhsndau 3 Tu 4 vesnseaoy Janszasvulifesutuinn nindisld 30 Yu
Tnenduwananugnitnaullunszaeunn 1 7 $u e mdliunideuuaiiSeliasydulaiainszaey

vhnsusgiluandimanivesaguan ndsnisustn 30 Ju wWisuiisuiviagugniidmieluriesnain léun
anuunsaidusing (pH) Tagldia3es pH Meter Ml (EC) Tneldia3es Electrical conductivity meter Suvieing
Vsinadlulmsiausinun 10838 Micro Kjeldahl Method 14138 Modification of the kjeldahl method Stas1esinu3unm
WoanaSanamua Tng33 Colorimetric Method 14304 Spectrophotometer Siastzvinusunalnuvaidon Tag3s ICP-
OES Jusiu
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2. manadevyszdnsnimvesiagugnaansdilunsea

DNLLNumS‘VlﬂaENLLUU?juauUuifﬂ (Completely randomized design; CRD) 371UIU 6 Aanaeq 98y 5 ‘gﬂ 99y 5
n3zans 1 o 1 fu lasilsuidioutanugnlude 1 7 5 gns fuAunaudadutanugnitstmingluvioanann (gaeaunu)
(Commercial formula) ihianugnusazansuildnszanananadin un 6 ih nsvansez 500 n$u uardniSansEaIIR LS
vnapsfimue wadedundnagii 01g 14 o) (F|gure 1) Uaﬂﬁﬁﬂiufﬂﬂ qav 1l fiu Taﬂauavl,amauwﬂmymﬂ,uamw 50
n3usenszane nawInd1eUan 15 uaz 30 u Wlauiurugauaysaives anUgn sodunthuay 2 ade Lammﬂ W
USua 500 fiadamsionszasrends ‘U‘L!‘Vlﬂﬂ’liLﬁ]ifgLGlUIGISUENﬂWU’WIE]’IEJ 15, 30 uag 45 Ju nasdeugn il AR
(WuRLLnS) Iml*?mmﬂiﬂuﬁ’miuL?ﬁyﬁwuﬁdﬂaw&ﬂuﬁmaﬁam $runly (usted) Tnedusiusuluiomn aaudesl
(SPAD unit) Tng/ld Chlorophyll meter wWusugudnaaiu @aduns) lngldaesides asaues (Vernier caliper) 3a
YUIRAIRULUTDIINNUAUTUNT 5 UL ﬂ?’]ﬂJﬂ’JNVliﬂ‘WiJ (wufins) Feliusaia lasduiaanlufiniefiaaly
wwueulivutuiuiumideonsay wniutadndunis Wiantludnvaseiemmneuan ndutheildia 2 du
wALeds hnafunananiiony 45 Su ndstneugn Tneduiiuazih 10 dusedmnaes Tnedaiilaudy daiwinuanse
reudaudsuazndadauss (n3u) Metadeadslnliln 2 dunds dideyaluiiaszvinieaddselusunsudisoguuas
Wiuiflsuanuuanswesnaielagds Duncan’s Multiple Range Test (DMRT)

Figure 1 Characteristics of Chinese kale seedlings at 7 days (A) and 14 days (B)

HANSNARBLLALIAT0l
1. auvanruaivesiaguan

waanulindagugnidunan 1 weu Aaudunsadusie (pH) vestanuan wui eglutng 6.32-7.12 Wunsn
\dntfosfadunans (Table 1) Sadusziuiiitgymrefivliosiign uieidudsliminzauiigndenisiaiqivinvosiiy
(Duangpatra, 2013) daumnsthliifn (EC) wuin Jaqugnngnsdin EC oendn 2 dS/m (Table 1) Fafusduenuiay
filsifinansznudonisiadadvlnvesiiy (Soil Analysis Division, 1997) Ussnadun3edng (OM) eglute 2.05-2.25
Wosidud eglussuuunans Uiinalulnsiauiaomeegluszdush 0.15-0.19 Wedidud simreaesaiulszlowiegly
seAulunans 10.27-14.65 fiadn3u/Alan3u wagsimlnunadoniivanidsuls wuin eglutag 60.21-65.12 fiadnsu/
Alansu eglusydutiunas (Table 1) uenaniwudmdsannisuin 1 Weu Jaqugnusazgesiidhmadi gamgiilunes
yinanadlndifesiugungiitheuen finsdosamefiauysal lifindundu fedoradesnandnsléidouvnaiite sacillus
sp. @etiug HO1 Fenssmstesaanslunaviin lasdeuuafidedindnannsondnoulusivagioa iledosaneagloa
167 wazansandaeuluiveanuna dosaaseanssaignasslufuldd (Chumthong and Pakdeechanuan, 2019)
duAuTIUgY WU aamUaﬂamwmmumammmaiﬂmmmmu%mﬂﬂmami‘wumuﬂaummwLﬂuaaumau Beildnwasy
Fushtudutoudng idesmnazneutanmilmutiugs wiles uasilewisnsduindufounds (Arwom and Chavalparit,
2012) egslsfinuTanugnits 5 gns mu‘ummqmﬂmwLLayLmJLuaqmummuawmuﬂﬂﬂqﬂ‘wﬂm
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Table 1 Chemical properties of substrate media

chemical properties Substrate media
Formulal Formula2 Formula 3 Formula 4 Formula5 Commercial
formula

pH 7.12 6.50 7.09 6.32 6.52 6.65
EC (dS/m) 1.21 1.42 1.12 1.61 1.40 1.45
OM (%) 212 2.18 2.25 2.15 2.05 2.25
Total N (%) 0.18 0.19 0.18 0.19 0.18 0.15
Available P (mg/kg) 14.57 14.65 12.63 12.89 12.29 10.27
K (mg/kg) 65.12 62.26 65.02 61.23 60.25 60.21

2. masgivlauazuananvasasiinsean

mugauesazthiiony 15, 30 uag 45 Ju fianuuansedisiidodifamneada wuin nslidanugngnsil 1 (nn
sl - gala - vy Shsndanlagyiinms 1: 1 4) azthilanugean 3.80, 6.47 uaz 10.73 lwufams Auddu luvaed
nsli¥aqugniidmingluriesnaialimnugsign 2.93, 5.07 uaz 6.47 WwuRiung MUy (Table 2) o1y 15 wag 30
Fu wuin mslé¥anuangms 1 (manul : yala - wihiu Sasdwlaeyiunes 1: 1: 4) azthilduriugudnansdisu
a9an 2.16 uag 4.59 fadinas Moy 45 Fu wud msliiaguangnsil ¢ (Waennusl: azneudiniw : wihdy Snsidrlag
Uuns 1: 1 : 4) azthdidurugudnansddiugean 12.18 fadluns (Table 2) Suavluvesazih fleny 15, 30 uaz 45 $u
fanuuansnsegnafidoddgmieada wuin msldanUgnansil 1 (Mnnuw : yala : wihdu Snsrdamlnetiumg 1: 1
a) azthilsuavlugean 3.67, 6.00 waz 9.33 Tu/du muddu daunnslifanugniidimirglurieanaaliduanlusiign
2.67,4.33 uay 6.67 Tu/fu aud1u (Table 3) AuiBealuvssazti wuin nsldsanugnansi 1-5 anudedlugs
TndAaitu oglugas 54.80-55.23, 58.57-65.83 uay 58.03-63.90 SPAD unit md1fu safin1sldSamugnitsminglu
viosmanelvinrundeludingn 51.43, 48.07 wag 49.93 SPAD unit AuadU (Table 3) uninevswismesazth Moty 15,
30 wag 45 Ju wui1 ndmeaedliffinuunnsivnaada oelutas 9.70-10.83, 16.17-17.83 wag 25.67-29.50 LwUALIAT
MUY (Table 4) dhuthwidnuandndeunazvdadaursesasth fleng 45 u fauuandnsedieditoddynisada wut
nslé¥anuangnsi 1 (Manuw : yala - widu Smsrdnlasuiaes 1:1: 4) ﬁﬁmﬁﬂwamﬁmauLLawé’aﬁmLmqaqm
62.50 WAz 52.00 n3u/fu sesawnAe nsliTanUangmsi 2 (Manu : azneuTann : windu SandmlaUiuns 1: 1
 4) 51.00 ua 42.53 n¥u/du dumslifanuaniidminglusesmaalvidminnandnteusasndsinudeign 43,83 way
37.17 n¥u/fu (Table 4; Figure 2) Turaus# Lesing waz Anugoolprasert (2016) LiAnwUszaAnsanvesiodunis
aunmgaonsaigyiduTanasmslinandnesazihlunszans wuin mslidedunidaunings fiszdu 2.5 nfululasiay
annsalimaununisladetndsiutuyalaisedu 1 nsululnsiauld Tasazih eng 45 Su Iiaugediu 44.82 lwufuns
$1auly 9.85 Tu/du eundelu 52.69 SPAD unit dwiinaa 214.87 n3u/fu dau Somrug (2017) I8Rnwnaestevsin
sansasqiulakasnaninvasnztiluiuas wudn nislddensinninasiu 8051 2 Alansu/msauns dewalingining
\winAulauazsandniiian lasazthileny 55 Juilanugeuessu 35.19 lWuUANRS ANUNTIVOMIWY 28.92 LEURIIAT
$rauly 7.15 Tu/su warlnandeiwiinas 118.49 n¥u/su
Table 2 Plant height and stem diameter of Chinese kale at 15, 30, and 45 days

Substrate media Height of plant (cm) Stem diameter (mm)

15 Days 30 Days 45 Days 15 Days 30 Days 45 Days
Formula 1 3.80° 6.47° 10.73° 2.16° 4.59° 11.08%°
Formula 2 3.20° 6.47° 9.03" 2.09° 3.77° 10.51%°
Formula 3 2.43° 4.87° 9.07° 1.80%° 4.08% 10.07°
Formula 4 2.50° 5.73% 9.23" 2.09% 3.96% 12.18°
Formula 5 2.93% 4.87° 7.97° 1.73° 3.06° 8.12°
Commercial formula 2.93% 5.07° 6.47° 1.85% 3.46° 7.84°
C.V. (%) 9.23 10.45 6.12 9.65 9.20 7.81

Different letters were significantly different by DMRT; * = significant at P<0.05; ** = significant at P<0.01
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Table 3 Number of leave and leaf greenness of Chinese kale at 15, 30, and 45 days

Substrate media Number of leave per plant Leaf greenness (SPAD unit)

15 Days 30 Days 45 Days 15 Days 30 Days 45 Days
Formula 1 3.67° 6.00° 9.33° 55.06° 58.57° 59.93%
Formula 2 3.00% 5.00° 9.67° 54.80° 61.70°° 58.03%
Formula 3 3.00% 5.33° 8.67° 54.97° 59.40° 63.90°
Formula 4 3.33% 6.00° 9.33° 55.23° 61.97%° 63.00°
Formula 5 3.00% 6.00° 8.67° 54.93° 65.83° 61.70°
Commerdial formula 2.67° 4.33° 6.67° 51.43° 48.07° 49.93°
C.V. (%) 13.12 6.12 6.62 1.50 4.74 3.95

Different letters were significantly different by DMRT; * = significant at P<0.05; ** = significant at P<0.01

Table 4 Width of canopy of Chinese kale at 15, 30, and 45 days and fresh yield

Substrate media Width of canopy (cm) Fresh weight (g/plant)
15 Days 30 Days 45 Days Before trimming  After trimming

Formula 1 9.70 16.63 29.50 62.50° 52.00°
Formula 2 9.83 17.10 2717 51.00™ 42.83%
Formula 3 9.83 17.10 28.67 46.17% 38.00°
Formula 4 10.50 17.17 26.83 50.00™ 42.17%
Formula 5 10.67 17.83 25.67 48.50°° 41.17%°
Commercial formula 10.83 16.17 28.17 43.83° 37.17°
F-test ns ns ns * *

C.V. (%) 8.74 11.33 11.37 15.37 18.81

Different letters were significantly different by DMRT; * = significant at P<0.05; ns = not significant at P>0.05

Figure 2 Yield characteristics of Chinese kale after trimming at 45 days of age in various substrate
media were: (A) Formula 1, (B) Formula 2, (O) Formula 3, (D) Formula 4, (E) Formula 5 and

(F) commercial formula
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f\nﬂmiﬁﬂmwaﬁuaqi’aaﬂgﬂﬂy’q 6 viin somaiasayAulawaznandnvasnztinnsya1dlufiuANgl LR uAugNa1aRy
F1unilu mnu@ealu mnunirmss uazsandn nuin Msliianuanansil 1 Jsfidiunanvesninniu yald uazvih
fu Ssndau 1:1:4 WnaRfigaisiunsaiydulnuasnanan Tneesthiitaseny 45 Yu Sanugeiy 1073 wufiuns
FuAudna1addiy 11.08 dadwns 9wulu 9.33 Tu/du anudealu 59.93 SPAD unit ANUNT1NTINK 29.50 LouRLLAT
LazHaRARNAinLAY 52.00 niu/du fsiliilesantanugnlugasdendnddihmaitu sruge spu1edldd fdunauves
nnmunuazyallismemmmdnasuduidlulnsau eanesa uarTnuvaden (Table 1) Snvidlunnniu i fis
9115589 Wy wund@ey wazlisinemnsiasudnuateeia wu wan wuanida vewas wasdinzd (Mussatto et al,,
2011) d@wluyaln wui ds1me 5509 1wy waawdey uundiBen wazduzdu wazdsmmomisiasu W win Mowns
wianila wazdanzd (Department of Land Development, 2015) fitheduaiunisiasaiulnvesiivdnde Jadmals
azthiasyiulanaznandngsninfanugnansduy anduvdfimdeldannundadudnmadenvilsfianunsathlusiam
WuanUgniinlunszans iletaelunsduaiunisasailnuasiiunandnvesitasiely

GEIL
NNsAnyRavesianUgnaenisiasaivlauaziandnvesarinlunsezans wudn Taqugni ddrunauveanin

Y
£ °

nunl yaln uwasnihiu dasdrulaediinmg 1:1:4 Hedauasunsasydvlaasnandnsuaiugadiy Iuiulu awunig
N3Ny ket minnoukar nasiawsRgn

AnAnssuUsznA

vevaunuauzmaluladnisinuns uminerdoseigawa Alianueyiasizsieuuszan a Jan gunsal uas
anwilumsifoaded uazverounnUIsh Baavi ey fn St Al¥euewaszingnouiinmannlswu Weldidu
dunanvasTagugnlunsvinideluadsd
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