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Utilizing vermicompost and agricultural waste for sesbania rostrata
cultivation in greenhouse conditions on salt-affected soil
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ABSTRACT: Northeast Thailand has the most land devoted to agriculture. However, agricultural production is low
because of problems with poor soil quality and saline soil. Therefore, the objective of this study was to determine
the use of vermicompost agricultural waste to improve soil salinity on the growth of African Sesbania and the change
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of soil chemical properties under experimental greenhouse conditions. The experiment plan was a completely
randomized design (CRD) with 5 treatments and 3 replications; T1 Saline soil (Control), T2 Saline soil + Vermicompost
25:75, T3 Saline Soil + coconut coir 25:75, T4 Saline Soil + biochar from rice husk 25:75 and T5 Saline soil +
Vermicompost + rich husk ash +Coconut coir 25:25:25:25. At the end of the 10-week experiment, it was found that
T2 and T5 had the highest effect on the height of African Sesbania trees, unlike other treatments significantly.
Specifically, T5 (resulted in the highest values of root length, root area, average surface diameter and root volume)
and biomass (fresh and dry weight). The use of vermicompost and agricultural waste resulted in a decrease in
exchangeable Na, Ca and Mg values in the soil compared to the control. At the same time, it also increased OM, N,
and P to the soil. Especially T2, it had a better effect on changing the chemical properties of saline soil than the
other methods and pH, EC, Na, Ca, and Mg were decreased, as well as OM, N, and P were increased. The experimental
results showed that farmers can use vermicompost with local agricultural waste to improve saline soil and enable
them to grow crops. This is one option for managing saline soil that is not complicated with low investment.
Keywords: saline soil; vermicompost; agricultural waste; Sesbania rostrata
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Table 1 Effects of vermicompost and organic amendment on the growth of sesbania in high salt-affected soil

Day Plant height (cm)
15 22 29 36 43 50 57 64 71 78
Treatment
Saline Soil (Control) 10 0° 0¢ 0¢ 0¢ 0¢ 0° 0¢ 0¢ 0¢
Saline Soil+
10 59.33 @ 61.33 % 69 °° 77° 79.33° 85337 8533° 8533° 85.33 °

vermicompost 25:75

Saline Soil + coconut coir

10 a2° 42.87° 50.33%  57.33° 4433° 330 330 330 330
25:75
Saline Soil + biochar
10 35° 3587 ° 37.67 > 12 b 125 0°¢ 0°¢ 0°¢ 0¢
from rice husk 25:75
Saline Soil +
vermicompost + biochar
10 732 73.8° 82.33°  87.33° 88 ? 90.67 2 97° 972 972
from rice husk + coconut
coir 25:25:25:25
F_test ns * % *%* *%* * % * % * % * % * % * %
CV (%) 0.00 7.32 16.52 12.9 14.71 15.51 17.65 14.91 14.91 14.91

** = Significantly different at P<0.01; ns = Non significant; Means in each column followed by different letters indicate

significant differences using least significant difference (LSD) at P<0.05
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Table 2 Effects of vermicompost and organic amendment on Root morphology of sesbania in high salt-affected

soil
Length Surface area  Avg Diam Root Volume
Treatment

(cm) (cm? (mm) (cm?)

Saline Soil (Control) 0° 0° 0° 0°
Saline Soil+ vermicompost 25:75 509.10 * 48.17 0.30 ° 0.37 %
Saline Soil + coconut coir 25:75 320.12 % 36.61 %" 0.34 ° 0.34 %
Saline Soil + biochar from rice husk 25:75 46.59 6.14° 0.49 ° 0.07°
Saline Soil+ vermicompost + biochar from 748.48 ° 85.82° 0.36 ° 0.78°

rice husk + coconut coir 25:25:25:25

F-test *x *x *x *

CV (%) 18.62 17.48 7.23 10.06

** = Significantly different at P<0.01; ns = Non significant; Means in each column followed by different letters indicate

significant differences using least significant difference (LSD) at P<0.05
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fiu (Biomass of Sesbania rostrata) wuitlunssuisnaaesi 5 Auandasuiuleninyaldifeoudiu wnauwn Yeuensia

[YRRS o

Jm3eau 25 1 25 1 25 : 25 fuwinaauniiga fie 17.08 . sesasunlunssudiveae 2 Aududasiududendnyaldisieu
Audnsndau 25 : 75 Sumidnande 16.72 n. Wngldfianuuansisiunieeadin nssuisnaassd 3 Aududasuiuyeuznd
§n51du 25 : 75 fiviings fe 14.29 0. N55UTNAA0IN 4 AuPNTATILAULNAUKISATIAI 25 : 75 Siviinande 12.12

. WiawlSeuisunssuitnnasei 1 dududaililaldezlsae nuindulauswsnu luauisaiedulaas Faflnnuwnneng

' o o

fupehefifedAyBeanneada (P<0.01) (Table 3)

Table 3 Effects of vermicompost and organic amendment on the Biomass of sesbania in high salt-affected soil

Fresh weight Dry weight
Treatment
g/plant
Saline Soil (Control) 0° 0°
Saline Soil+ vermicompost 25:75 22.06 ° 16.72 °
Saline Soil + coconut coir 25:75 16.79 ° 14.29 °
Saline Soil + biochar from rice husk 25:75 12.48 ® 12.12%
Saline Soil+ vermicompost + biochar from rice husk + coconut coir 22.78 ° 17.08 °
25:25:25:25
F-test ** **
CV (%) 4.64 5.40

** = Significantly different at P<0.01; ns = Non significant; Means in each column followed by different letters indicate

significant differences using least significant difference (LSD) at P<0.05

ravaanslilensinyaldifeufusuiutagqwaslinnisinuns densfsuuasausulfimaeiiveshiuiy
msasuwlasArn st lniniaauiu (Electrical conductivity meter)

kAN TRaTgiemsi i wuienshiwihveshiudy ludfunwid 1-10 Suwldufiviu uazanaduudas
nysuAsvaaedil 2 Aududnsaududevinyaldifoufusnsidiu 25 : 75 nssuitnnassil 3 Aududnsiuiuysuzwin
dasidau 25 : 75 n3iSvaaedil 4 Aududniudunaumndasdn 25 : 75 uaznsnitaasdi 5 Aududniautule
wiinyaldifioufiu unauwmn Yeusni1I8asId 25 : 25 : 25 : 25 AsludUa il 1 fd1 0.46 0.49 2.13 uaz 0.45 dS/m
gy ludUaniil 2 67 0.38 0.38 1.98 wag 0.47 dS/m auddu TudUn1vid 3 de1 0.54 0.58 1.86 way 0.56 dS/m
puadu TudUawid 4 flen 0.38 0.43 2.13 wag 0.35 dS/m mud1sy Tudun1id 5 fidn 0.71 0.48 2.24 uay 0.46 dS/m
audsy ludUail 6 S 0.37 0.43 2.07 wag 0.41 dS/m audsy TudUavidl 7 A1 0.53, 0.50, 1.52 way 0.51 dS/m
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Table 4 Effects of vermicompost and organic amendment on soil EC in high salt-affected soil for sesbania

production
Day Electrical Conductivity (EC dS/m)

Treatment 15 22 29 36 43 50 57 64 71 78
Saline Soil (Control) 8.9° 8.9% 8.9° 8.9° 8.9° 8.9° 8.9° 8.9° 8.9° 8.9°
Saline Soil+ vermicompost 25:75 0.46° 0.38°¢ 054  0.38°¢ 0.71°¢ 0.37°¢ 0.53°¢ 0.67°¢ 0.57°¢ 0.80°¢
Saline Soil + coconut coir 25:75 0.49 € 0.38°¢ 058¢  043° 0.48°¢ 0.43°¢ 0.50°¢ 0.37°¢ 0.36 ¢ 0.11°¢
Saline Soil + biochar from rice

2.13° 1.98° 1.86°  213° 224" 2.07° 1.52° 1.52° 1.52° 152 °
husk 25:75
Saline Soil+ vermicompost +
biochar from rice husk + 0.45°¢ 0.47¢ 056  0.35¢ 0.46¢ 0.41¢ 0.51°¢ 0.46¢ 0.44¢ 0.48¢
coconut coir 25:25:25:25
F-test % . *x *x x . x x . x
CV (%) 10.74 12.90 1734 16.96  12.13 8.18 9.97 7.69 8.12 8.05

** = Significantly different at P<0.01; ns

= Non significant; Means in each column followed by different letters

indicate significant differences using least significant difference (LSD) at P<0.05

navesnslilendinyaldideudusiuduTaqudsldnanisinens sensiudsunlamauaudivnanivesiufy nou

WaENAINITNARRY WUIN1TUE suUasAn1sUr b (Electrical Conductivity) A1UJATeAY (pH) USuadlaiies

(Exchangeable Sodium) USunauaal@eu (Exchangeable Calcium) Usunauuniii@es (Exchangeable Magnesium) i

v aa = a < v 1 v o ¥ oA a v ] aa = a @ @
wwlduanaddunssuisneaseil 2 mummmmmﬂwmgalaLmauﬂuamwmu 25 1 75 AFFUITNAABIN 3 AULANIA

FiugEENEITRIE 25 : 75 NTNITNAaDT 4 AuALInTIAULNAUNSATIEI 25 1 75 waznIIuisVnaesi 5 Au

wndnsuiuleninyaldeudu unauin euznindnsdi 25 : 25 : 25 : 25 WawSeudisuiv nssuisveassi 1 fu

& av ' = a ] o T R aa a I3 a a
wunlilaldeylsiae YI9LUAULANANNUDY WNUYAIAYTINA0A (P<0.01) WAZINUANNGANANYTUVDINU YN0

dun3eing (OM) Usunaslulmsiau (Total Nitrogen) U%mmWaaWa%’ﬂugUﬁLﬂuUisimjﬁ (Available Phosphorus) ta

Ysinalnuvadeufiuaniuaeu (Exchangeable Potassium) WatUSeuiiiouiu nssuisvaaedt 1 Aududadldldldezlsae

FzdauLanaiueeglitedAry

Savnsada (P<0.01) (Table 5,6)
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Table 5 The change of Soil Chemical Properties before adding vermicompost and organic amendment in high salt-

affected soil for sesbania production

Exchangeable
EC oM N P
Treatment pH K Na Ca Mg
ds/m) (%) (%) (ppm)
Cmol/kg
T1 Saline Soil (Control) 6.93° 7.87° 0.63¢ 0.04°¢ 5309 0.13¢ 54.362 12.24° 3.43¢@

T2Saline Soil+ vermicompost 25:75 690 2665  2831°  141°  5800°  1.02°  11.85¢ 6.42¢  1.480°
T3 Saline Soil + coconut coir 25:75  570° 529 74.00° 3702  4800°  102° 2049  585¢  1583P

T4 Saline Soil + biochar from rice
8.93° 2.97¢ 4.98¢ 0.25¢ 11.40°¢ 1.382 30.01° 10.23b 1.987b

husk 25:75
T5 Saline Soil+ vermicompost +
biochar from rice husk + coconut 6.53° 273 2736  137P  47.00® 1.302 27.80° 6.58 ¢ 1.51°
coir 25:25:25:25
F-test %% *x *x %% *x *x *x *x %
CV (%) 3.00 7.09 11.25 11.28 7.76 14.06 15.87 177 19.94

** = Significantly different at P<0.01; ns = Non significant; Means in each column followed by different letters

indicate significant differences using least significant difference (LSD) at P<0.05

Table 6 The change of Soil Chemical Properties after adding vermicompost and organic amendment in high salt-

affected soil for sesbania production

Exchangable
EC oM N P
Treatment pH K Na Ca Mg
(dS/m) (%) (%) (ppm)
Cmol/kg
T1 Saline Soil (Control) 7.2b 6.22° 0.67¢ 0.033¢ 12.30¢ 0.24¢ 41.314° 13.962 3532
T2 Saline Soil+ vermicompost 25:75 6.7¢ 3d 45.06° 2.25¢° 68.00°  0.817°¢ 0.009 ® 0.059°  0.010°

T3 Saline Soil + coconut coir 25:75 569 5.11° 39.76° 1.99° 42.00¢ 05074 0.013° 0.033¢  0.008°
T4 Saline Soil + biochar from rice

husk 25:75

8.7¢ 3.29°¢ 4.26 9 0214 11509 13852 0.09° 0.031¢  0.006°

T5 Saline Soil+ vermicompost +
biochar from rice husk + 6.7¢ 2.07¢ 23.13°¢ 1.16 ¢ 89.002  1.076° 0.01° 0.048%  0.012°
coconut coir 25:25:25:25

CV (%) 0.10 1.18 1.19 4.29 4.42 2.22 0.02 0.40 1.90

** = Significantly different at P<0.01; ns = Non significant; Means in each column followed by different letters

indicate significant differences using least significant difference (LSD) at P<0.05

a 4
RRRPIGE T
nslddendnyaldifeufusuiuianmasldmenisinuasrenisiaigiulaves lausniiu Tufudn wuidinis

WwigAulnvesiulaudninu lunssuiveaed 5 Audndnsiudulendnyaldifieudu unauwn Yeueniidnsdiu
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25125 : 25 : 25 fAnugevesdulausisiu ganan wudeddu dvdngs dhvdnudis ANe1330 AN durigudnans
fufaeds warUsunausinvesiulausvisiulduand1siunssuisnaaesd 2 Aududnsudulendnyaldfounudnsndiu

25 : 75 logilalUSeuilsunssuitvnaesd 1 (nssdfmiuay) wui dulaudnsiuldanansansayivlals esndiusunm

a '

indofinueggaiululumsazareiu Jsfinnuddny wasidvdnadensaigdulavesiiy naonunandnvosiiy nsazan
voundefiiniusey q Uinasnfndnavilifivesinmassydiln waslinandndmioffindearauegluuiigaien
yinlmele (Yun, 2549)
nslsonsinyaldifoudusmivianmaslininsinunsienisidsuidasaauifimanivesiudy wuin ng
Wasuuasamsthlnih dgasendu Usnaledes fuuliuanadlunssiiineassd 2 fududasmiuleviingaldion
Ausmsndiu 25 : 75 nssuiveaedil 3 Aufudnimiuyeugnindasdi 25 : 75 nssuitvaani 4 Aududasutuunay
WISHTIEIL 25 : 75 waznsTuiSneaesdl 5 Auldudnswdulendnyaldideudu unaumn yeuznisaIdy
25 : 25 : 25 : 25 uaziinANUgANANYTIYRIAY UTnaduvdeing Usinalulnsiou Usinameaesa Usinalnunaidey

USinawnailen wavdSinauuni@euiuaniudeu ewnnslddendnyaldideunursdiglumsiasayiiulnvesiguaziig

a

Aunidluiu uarananuAuveundeld (Li Xu et al, 2016) Wwideaiusieauwes Djajadi et al. (2020) wuinnsldde

o

wiingaldifeuiusiuiunslile lulasauszdmalinisasydulnvesdesfivgniufiuifuauiiuuniy Sduhuinudu

Y

o

Tugjlasudvswannindeluieumaslss AnuAuvesaisunaslss dmanenszuiunsfidfyneluiiv wu msduasiya

o

W NMstARouE @151 LAYTININTAN TEanTEUIuM I uaiuaslanadu 4 vilifussinnsaigdul
Iasuanudemensemels Anududuvedafounaslsa ﬁqﬂuauﬁﬂﬁl,lﬁm“uaaaimaﬂamaa damaiﬁmnﬁmamfﬂﬁﬁ%aa
fivdasdntuanznaihlurasiogluanimiuiy manevaussesivuswindeanmiedsnnaraniuindetuanm
ude Wy msuSunssusealudnluwaditelfawnsofwhuilduniy nsazaundeludsunadiunAuluildisuans
arnsiaund wu luisawiaieveululng drdusassunsulunsiivassosauaionaina mialisnsnsdans 1z

was wazUsgansannnisldiianas daalvidiung wavamun1muesdess (Cha-Um et al, 2013) uenainfinisgavsedyas

a

loauvasluifiey uazaaslsnuniiuly agdnransgedusigemsaunindusienssadulaveiiy uazvilibeiuad

3

Howann deasienisinwaunaveslessuluigadiiv (Murad et al, 2014) nsuyiuifwAulagldinalulag Jeviinya

v '
& 1 A A

T&deuRu (Vermicompost) saufunislatandunss daelrdsvann wazaunsaluniunawauls (hunsnd wavany,

9 Y

o
Y a

2563 nslileninyaldifeufuaninseyieiuduidlufuaamsrdmimangvesiugedud snsadesimovnsidlunuiau
wAnllsl (Mengli et al,, 2020) waznmsldiansuiuyaldidouduievlinuaudfnamnmienimed wasdin nvesiuna

(Oo et al., 2015)

AUBUAN

'
o o a =

vovounmAudious IWeuariaunldifeufuiionsinunsuasdsindon AugNEATMENT InNINedeveuLAY

wazAudITeLATTAININITUSNISTANIINTNEINTTA AUuKazUIYTINIT N1AngTueaniRgunile AnginyATAENS

WnMInedveuliy wATedusegasaeh

LONE581989
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771 wilanvy wasAnden Swsifies. 2558. NaveIRILIALAENISIONLAYENYENES T IMENUIIUSEN1STE T TIW
aunazdnm. Tu: msﬂswuﬁmmm%&ﬁ 12 303 FNUTOENTZEAAUIN 8-9 SUAN 2558.

LUUINYIAELNWATAANT INSWYANLNILEAL.
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