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Organic Fertilizer Management from Sugar Factory By-product on Yield, Yield Components
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Abstract: The aim of this study was to investigate the organic fertilizer (OF) management from sugar
factory by-product on yield, yield components of sugarcane and 1* ratoon cane var. Khon Kaen 3
and some soil properties. Experimental design was randomized complete block (RCBD) consisting of
9 treatments. The study revealed that the OF application of 300 kg/rai in combination with chemical
fertilizers containing all major elements equivalent to 300 kg/rai of the OF effected on the highest of
weight/stalk, cane yield, CCS and sugar yield which was not different from the applications of chemical
fertilizers containing all major elements equivalent to 600 kg/rai of the OF. After experiment, it was found
that the OF application of 600 kg/rai resulted in the lowest soil pH which was not different from the OF
application of 300 kg/rai in combination with chemical fertilizers containing all major elements equivalent
to 300 kg/rai of the OF. Furthermore, the OF application of 600 kg/rai effected on the highest ECe of soil
which was not different from the OF application of 300 kg/rai in combination with chemical fertilizers
containing all major elements equivalent to 300 kg/rai of the OF. While, the OF application of 600 kg/rai
resulted of the highest of organic matter of soil, followed by that the OF application of 300 kg/rai in

combination with chemical fertilizers containing all major elements equivalent to 300 kg/rai of the OF.

Keywords: Organic fertilizer (OF), By-product, Sugarcane, Filter cake
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Table 1 Detail of treatments

Quantity of major elements
Treatments Description Symbols (ng'on5'Kzo per rai)
T1 no fertilizer and OF treatment control 0-0-0
T2 the OF application of 300 kg/rai OFSOO 7.53-14.67-4.95
T3 the application of chemical fertilizers containing all IFOP300 7.53-14.67-4.95
major elements (N, P, K) equivalent to 300 kg/rai of
the OF
T4 the OF application of 150 kg/rai in combinations with OFWSOHFOF_150 7.53-14.67-4.95
chemical fertilizers containing all major elements
equivalent to150 kg/rai of the OF
T5 the OF application of 600 kg/rai OF600 15.06-29.34-9.90
T6 the application of chemical fertilizers containing all IFOP600 15.06-29.34-9.90
major elements equivalent to 600 kg/rai of the OF
T7 the OF application of 300 kg/rai in combinations with OF300+IFOP300 15.06-29.34-9.90
chemical fertilizers containing all major elements
equivalent to 300 kg/rai of the OF
T8 the application of chemical fertilizer based on soil IFDOA 12-3-6
chemical analysis 18-6-12 (1% ratoon cane)
T9 tthe application of fertilizer based on KC farm FKC . 4.39-2.05-6.16

Table 2 Initial properties of soil and organic fertilizer used in this experiment.

Properties Soil (0-30 cm) Properties Organic fertilizer (OF)
pH (1:1 water) 7.43 pH (3:50) 5.20
ECE (dS/m) 0.91 ECW (1:10, dS/m) 5.60
Organic matter (%)” 1.04 Organic matter (%) 43.90
Available P (mg/kg)” 49.13 Total N (%) 2.51
Exchangeable K (mg/kg)* 114.21 Total PZO5 (%) 4.89
Exchangeable Ca (mg/kg)® 1,879 Total K,O (%) 1.65
Exchangeable Mg (mg/kg)” 107.21 Total Na (%) 0.39
Available moisture capacity (% by mass)” 14.86 C/N ratio 10.15
Texture” loam Germination index (%) 89.09
Moisture (%) 6.23

Note ¥ = Walkley and Black method (Walkley and Black, 1934) 2 = Bray Il method (Bray and Kurtz, 1945)
¥ = Extracted with NH4OAc pH 7.0 (Pratt, 1965) ¢ = ppdgngitinen (2551)
¥ = Pipette method (ﬂmﬂm?ﬁmﬂﬁmﬂgﬁﬁwm, 2558)
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Table 3 Two years data of number of stalks and weight/stalk of sugarcane and 1* ratoon cane.

Number of stalks (stalks/rai) Weight/stalk (kg)
Treatments t-test t-test
Sugarcane’  1* ratoon cane Sugarcane’  1* ratoon cane
T, = control 8,328° 6,582 xx 1.15¢ 1.00° ns
T,=OF 9,093 8,758 * 1.58° 1.61° ns
T=IF 9,168 8,907° * 1.58° 1.62° ns
3 OF-300
T =OF +IF 9,247° 9,019° * 1.59° 1.62° ns
4 150 OF-150
T, =OF 10,272° 9,962° ns 1.79° 1.82° ns
T = 10,382° 10,106° ns 1.86° 1.88% ns
6 OF-600
T =0OF +IF 10,447° 10,071° * 1.96° 1.97° ns
300 OF-300
T=1IF 9,401° 9,173° ns 1.59° 1.62° ns
8 DOA
T=F 8,722 8,188° * 1.28° 1.33¢ ns
9 KC farm
F_test EE *k *k *%k
CV (%) 13.27 14.93 13.54 14.79

¥ mean within the same column followed by the same letter indicated no statistical difference according to DMRT

ns = not significantly different at 0.05 probability

** indicated significant difference at p< 0.01
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Table 4 Two years data of yield and CCS of sugarcane and 1% ratoon cane.

Yield (ton/rai) CCS (%)
Treatments t-test t-test
Sugarcaneﬂ 1% ratoon cane Sugarcaneﬂ 1% ratoon cane
= control 9.35° 6.58' o 9.47° 8.85° *
T,=OF 14.21° 14.10° ns 11.09° 10.82° ns
T=IF 14.52° 14.43° ns 11.56" 11.78° ns
3 OF-300
T =OF +IF 14.70° 14.61° ns 11.56" 12.08° ns
4 150 OF-150
T, =OF 18.26" 18.13° ns 12.38° 12.87° ns
T =1 19.16™ 19.00° ns 12.48° 12.94° ns
6 OF-600
T =OF +IF 19.94° 19.84° ns 12.61° 12.94° ns
300 OF-300
T=IF 14.94° 14.86° ns 11.58° 12.18° ns
8 DOA
T=F 11.03° 10.89° ns 10.18° 9.02° ns
9 KC farm
F_test EE3 *% 2 *k
CV (%) 13.77 13.25 13.61 12.44

Y mean within the same column followed by the same letter indicated no statistical difference according to DMRT

ns = not significantly different at 0.05 probability

** indicated significant difference at p< 0.01
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Table 5 Two years data of sugar yield of sugarcane and 1* ratoon cane.

Sugar yield (ton/rai)

Treatments t-test
Sugarcane” 1% ratoon cane

T, = control 0.88° 0.58' *

T =0OF 1.58° 1.53° ns
2 300

T =1F 1.68° 1.70° ns
3 OF-300

T =0OF +IF 1.70° 1.76° ns
4 150 OF-150

T =OF 2.26" 2.33" ns
5 600

T =1F 2.39% 2.467 ns
6 OF-600

T =0OF +IF 2.51° 2.57° ns
7 300 OF-300

T =IF 1.73° 1.81° ns
8 DOA

T=F 1.12° 0.98° ns
9 KC farm

F-test o *
CV (%) 12.91 14.06

Y mean within the same column followed by the same letter indicated no statistical difference according to DMRT

ns = not significantly different at 0.05 probability

** indicated significant difference at p< 0.01

2. ANURARIAULNUTENNT ManaInis i
a ) s % = a
aunsddmsunisignaasiiluie 211

2.1 Arpatunsatlusng (pH) 2Ry

nslddeduratacinapen vianislddon
Auteedl uaznisldteaiiotnamas Aualien
pH 189AU LANANAUeLNNTEA A Ean1eania
(Table 6) NA19A8 NIULIN 1 WAz 2 Wudn A9
ld1]eBuvizeddnsn 600 nn./lf (OF ) fiwaliian
pH 189AUANTNEA (pH 6.86 UAT 6.81 AMNATAL)
Tdusnsinaiunisldile@unadans 300 nn./15 s
o A Al \ o a A &
Autandeuwine1se i suanaestadunsd
#m31 300 nn./ls (OF +IF ) viatlflulallfqn
, 300 OF-300

a a gl = o

Jedunaenldilanudunsadn (Table 2) nas

* indicated significant difference at p<0.05

o

Audeadnldidudawenluondams (21%N)
d o yada - Y
F9luannmulsiinisanemainianavaseale
wanluianlaaan (NH,") gneandladnseiisnie
Wislalasiaulessu (H) aslnannA1anili
Audunaals (a9ems uazAnz, 2551) WewfFau
WguA pH 289N NeudsnisiuNeadalgn
% | o o dlal ! H

wazdeuma 1 wudn ynaFunaaesnanislddle
a ae a A \ o =
Buvadeeaien vianslddauiutlani uaznis
ldilepfatinapon dualiidn pHaeshuanas tae
TAANNLANFANAUNNNEDR (Table 6) UnuAR1FL
pILIAN (control) ANalAY pH BeIRAUANTWAN
Has InglilANNwANAN I UN 1A D A uiL
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2.2 An15u I # (EC) 1a3Au
1 a a ¢ 1 al o 1
nsladefunsedat1anen vranisla
) o+ p=| | 4 N = = >
sanfulenadl uaznisladeniiesnaban Anald
AN EC_ 7995 upnsineiue N lad Aty Bania
aDA (Table 6) Na1A8 NITULIN 1 wudn Nsldile
Auvasians 600 nn./ls (OF_) Hualiian EC_ 709
Aunnngn (2.11 ds/m) Tdusnsneiunislale
Buvaddanen 300 nn./13 Sannuieniiiauwine s
21NINANTBT|AuUNEIensI 300 nn ./l (OF +
IF ) dounstitln 2 wuan nsldileduvizdans
600 nn./13 (OF_) AualiAn EC 109RuNINAIgn
e
(2.47 dS/m) sa9a3un Ae n1sld]adunie
dm31 300 nn./ls Fandudeadiiauwingnn
a1MIUAN8sTe AU dn91 300 nn./ls (OF +
F ) WULNAFUAILAN (control) Hua AN EC
- 1 1 1 €
199Au07 1 wazly 2 deadige (1.02 uaz
. . L o
1.10 dS/m ANAAY) wananil WenFaufiay
AN EC 984Au nieudsnisifiuinandasilgnuay
e
% 1 o o = ¥ o
faama 1 wWudn YnarFunaaasinalien EC
1 ¥ €
IR ULANTY TAARAMNUANG 9T eL 19T 1T
o o aa o o Ao ' =
A1ATYNINADF LuAITUNAaeIninIsldend
Weuwinsnansnanaet]adursdansn 300
an./ls (F ) waznslat]eduniedng 150
nn./13 Saunuileeiineuwine nemsuanaesile
Buviaddnan 150 nn./ls (OF _+IF ) (Table 6)
150 OF-150
2.3 USnnaunsadng lumu
1 a a 1 al = 1
nsladedunsedag1anen vranisla
' o =l ] = 1 al =
faufiuiawndl waznisldduniiesnaban dna
T Funnaunsadngludu uansaiueealily

AnAtyEaneana (Table 6) naaAa NItITN 1 uaz

0 2 wudn nsladleduvisddns 600 nn./ls (OF )
finalsBunndune Tngluiunnniign (2.14 uaz
2.31 wWefidus mua1a) se9awun Aa nsldils
auviseiansn 300 nn./ls Sanrulaalvieuwing s
a1MNIUANIaST] e BUVFdnsn 300 nn /13 (OF +

IF ) uasnsldtledunadans 300 nn./ls (OF )
OF-300 a 300

o o A = a A o =
FNATAL e Fauisu B ouBuyisedng lumu
neudinafiuinendeslgnuazdesna 1 wug

a o

AFUALAN (control) NsldTe@unzedans 150

]

nn./13 dauiudanineuinenseIusnanyes

q

{le@umadidnsn 150 nn./ls (OF _+IF___)n9ld
eplnuABIATIZITRY (F_) uazns il
o o a o = ' = £
AuUznNeLd 1A 3 i (F ) Analed
arm
aunnpursadngluiuanaslag lidaauuansing
. - do o 4 A ey
AUNNATH VUANTINAAeIRW) AnalitlFuim
Bunsadng luAwisanies InglidAnuuansig
AUNNADALIURLY (Table 6)
AMNHANNINARBITINNATINA1IN 19 F 1
Tidadaunadnsladesurisdsaniuland Huu
W luananuareaflssneunaLAnIessasAngn
dl = o 1 H = 1 al =
WeuBuumauiunisldijoniatnauman vianis
ldijoaunadusiinevacnamon daduldTuiianng
WRefiua1uddaees Ripusudan et al., (2000)
FeANsUATLNAaT (2552) PNINA WATATUY (2553)
WRANEN] LA ALY (2554) T WA ALY (2556)
wazduRnIw uazanuy (2557) ietlilulliddnile
= 1 Y o U v 1
wRansnlantasasigeimsiiudes et
azneraG luszazuanaaennastyAuln 20
Jedurtdazaes Uantadessneimseanuniy
Uszlemianiaasyulndeszazinaiunuau Ty
o Y 1 1 1 H = 4 a a 6
namsaiudannudnislilddanduaz e aumae
(control) NNARBLANARLAZAIALTZNALNANARNDY
fauAngn netidlunaznisdgnivanliinasld
Jeluszazanafiualiliunsisainnslunuan
dasas uazlliaanasanisiasiuinuaznig
FEINANANYDINT (T2AN3 LavAnLe, 2560 Tlanad
wazAMY, 2560) wanainid nisladadunse
[l = G [ o = o
agNameg wrantslasauiueniludnengs
Huaman AN ULe9An EC_Taanan1smaans
AINA1IADAARBINILNUIRLURITRIANT LaZATLE
(2560) NiNslddanauristnanatnaiudes
ludinsnge wudn AualviAn EC 189AUnauds



44

ANENAIFASLNBATLAZANITAANG 2 (2) : 35-47 (2562)

nmaseafisdy deiu nstni]euvsdaanann
Tl Use T midnnenisnems 39AasATeDaAn
EC ﬁ@;ﬁﬂmzmmqﬁqm atialafimu ilesann
nnNAzNaueeellua1saurTe A9aNNNTataeLiy
ANWNTANG 1A wasFannaesAu 1AL 39
genAkedll Hasit (1986) ANLd1 nnRZnemn
Redaufifluansauriadanansngienfuaninma
FANG 1AT uaYEanTNIRIAY SeTlAuANTLEL
nstuaninlassai1reddin tnluAnuasdang

FaNANARTRIRTIE UenaNT ANNALNaLTAE
faanurndfuaninlaseairsaesnuluudinisan
ANUVINLLUIINIB9AY TNAMLLEResran
A LL@mqmmm@ﬂumiﬁuﬁwmﬁu (Guidiand
Hall, 1984)?Nﬁmﬁﬂﬁﬂmmﬁﬂ%ﬂiﬂmﬂﬁmm
Fufiniy (Fudns uazatinds, 2553 adade uas
AL, 2555; De Jong, 1983; Haynes and Naidu,
1998; Wolf and Snyder, 2003)

Table 6 Two years data of properties of soil after planting sugarcane.

pH ECe (dS/m) Organic matter (%)
t-test t-test t-test
Treatments 1*"year 2" year 1*year 2" year 1"year 2" year
T1 = control 7.48° 7.52° ns 1.02° 1.10¢ ns 1.12" 1.02¢ ns
T,=OF 7.12% 7.02% ns 1.63" 1.77° ns 1.78° 1.82° ns
T =IF 7.32° 7.29° ns 1.38° 1.53° * 1.42% 1.43° ns
3 OF-300
T =OF +IF 7.16° 7.14° ns 1.55° 1.72¢ * 1.68% 1.67° ns
4 150 OF-150
T, =OF 6.86° 6.75' ns 2.11° 2.47° ns 2.14° 2.31° ns
T=IF 7.01° 6.94% ns 1.74° 1.96° ns 1.55% 1.54° ns
6 OF-600
T =OF +IF 6.88° 6.81° ns 1.97° 2.25° ns 1.95° 2.11° ns
7 300 OF-300
T,=IF 7.40% 7.35° ns 1.31° 1.44% ns 1.23%" 1.06° ns
T=F 7.45% 7.41% ns 1.25° 1.35' ns 1.320 1.28 ns
F'test *k *k *k *k
CV (%) 11.04 11.08 12.54 13.84 11.44 14.62

Y"mean within the same column followed by the same letter indicated no statistical difference according to DMRT

ns = not significantly different at 0.05 probability

** indicated significant difference at p< 0.01

a1
= a a &

Aann1AnEINaTest sdunsdann
nanaeslilssnuiimasenandn asdtlsznay
HAKARTevE et asaNTRUN9UTTN19UR9AY
annsnaguua sl

1. meldieduvzdans 300 nn /13 dauriu
Jenlfeuwingnse ANl aunadens

300 nn./ls Hualduuinsesn wanansals A

*indicated significant difference at p<0.05

commercial cane sugar (CCS) LAZHALANUNANS
4 dl 1 1 o +| a a
1e9deennga Tunnsnaiunislddainiiiey
wingne e Inanaestadunaedng 600 nn./ls
2. n3ldtle@uviatidng 600 nn./ld Huals
| a o & \ o Hoa oA
A1 pH 289AuA g duansinaiunisldtleguysed
891 300 nn./1g daniuilealineuwinsigenmig
wanaeat]edursddnsn 300 nn./ld wenainil
nsldilaaunsddnsn 600 nn./ls Aualian EC
e
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a A 1 ! o H oA A o
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300 nn./13 dauiuilenleuyine R suan
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a d‘ A 4+ a al o
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1041e8uviseidrnsn 300 nn./13

ANUBLATY
~1mﬁﬁﬂﬁiﬁuv‘!umﬁuwumﬂ‘llmqma‘
WAUATINT sEuINAIATTNUgAINEN ARy
NEAT AUALAY NUINNREINEATANART $9N
iU U3 dszaaugnanvnasy aiin

LANA1TAIND
NINATINNTNEAT. 2553, Auuziinnis et
\ATHFAA. NITNININBATULATAUNTDS,
NIAUNNeL.
nyaun undey, FeEns neeq, nANa WawaM,
30199900 TNLdles, 118N AGA, BIENs
pandu, Tanad watlasm] UATATEAN
YRAITLNTS. 2557. navaeinIunaan
Trsenueaiinsenaasyiiulnuay
HANARTR9des, 81-93 1. Tu n1sszau
AIINTTEAUUIUNITIR NW1AINYAE
NEATANART AR 11 Ananuas
walulagdonn, waslgu.
ANASEINIAITIgANANEN. 2558, ARl
N19ANYIAIARTNI9AU sEuUlan
WAylnsnl. AnzinEA? AUNaLaAY,
NN BAIAART, BATLIFN.
AMINNA NARNART, TUAND N0 UAYININIA
fuufa. 2553, naresdagmasldann
T:s9rugaaunssuifianszanssianis
WRIYLALIALAZ AL IENALNANAR TR
Soumalld 1 filgnlugaRuiounauau,
u. 148-159. lu nasdszquidannng
NUNINLNFLNHATANEAT INULUA

o Y A - A
ANLANLAU ATIN 7 @NTNT LAz ALula g
=

TN, WATLFH.

& Aa o & o

ANTUNT ATNEINT, g3INel gFeiug, Nl Ununes
UATAUNT WAIAAN. 2530. N3 lddansin
annndasiingemiellgndas, u. 372-
375. lu 91ennunanisdantl 2527, naw
ATINNFNEAT, NTUNN.

FeAND N9y WazatinAT AaWANT. 2553, HATDY
o PR =
Tanuaaldainlssugnanunasuiie
NezAEFaNITATIRLTRLA NANRANIA
~ - o o -
FannresgAdaldandgnluganu
AMUNIUA, ITANTNTATNIZABNNAN
28 : 99-106.

FeAN5 Ne9q uarlnasel uluww. 2552, HAT8Y
© aay o
Januanldannlssugnanunssuiie
nezanwFanisasyiAulnLazasa
UsznoUNANARIBIERINUTANITTULF 80
nlgnlugaiununeuan (T9 1). 919819
Aunazile 31 (1) : 6-26.

fedns nevq, Dewed wntladmnid, Ande 81a0 uas
ad7dy Bunsyeydag. 2560. NATRIIAR
dunsduanannuanass liveelssnu
HATIR (B1H-81H) WAXALENAaABNNT
1RanyALTR HaNARSs LazaNTRIaIAL.
N138IINeNAdnsuazinaTulat 6 (1)
21-32.

o H oa a & +H a

89t8 1141, 2546. Jeauvituarilaaanin: waila
nsuanuarnisldlselomu dinwaw
NNINLIFUNHATIANRAT, NTUNN,

897de BuNLeyTae, TUANE N899, N N9,
Hawed watladnd, svansend loanug
UAZgANT ATUIUNNN. 2555, HATBININ
nznawilanszaERanisasAL LA

s < v

HANARNIATIN NI BNE AALFanLgn Ty
sqmﬁumqmmm. 21947 TUNWINEAT 40 (3):
217-228.



46

ANNANFASLNBHATLASNNTAANG 2 (2) : 35-47 (2562)

1a3e] wunwn, Fudns ne9q, 9MunA Fuud
wazingeslng uiansznanas. 2552, ua
1993ananldanTsanugnaunssy
Lﬁlﬂﬂs:mﬂuwma‘m’?\mLﬁu‘im UATBIA
ﬂa‘zﬂ@‘um@mammé’@ﬂﬁﬂqﬂiumﬁu
AUNRAY, W 37-38 U nsdszganis
%mwﬁmmxﬂmm’wﬁm%ﬁ 1,
NUNANENAUNHAIAERAT, UATLIFH.

Tewad watleipn, fudns nosq, Ande 61e0,
9T BUNTYNTIY WATNIFLNTS
WIFANTE. 2560. NATBNTARDUNTE
HANAINNANASE LA 19991 UNIY 94
(a1N-81H) Lazd i aendaguilEAy
HAKAR LWazadAlsznaL1aINanandat
dgnuazdaemne1.919819iNEAs
NIZARNNAT 35 (3): 19-28.

Usrsawn Uaend. 2552, nswaeuulasguils
NIUATUATNIBNINTBININAZNAY
gatluszudnanistiesaatLazHANIENL
fflnenmninseadng adunde
Anantunusdsynyin. auidnanay
NHATANART, NTINNCL.

e Ranann, assndug wAndilsl uavtian
aatlazys. 2551, teifiensinumadaty,
AUNANNNMITNENF LN HATAIART,
NIAUNN.

lwndnwal WnsRed, FuAnT nesq uarigen
Fequy. 2554, n19ldszlamiananin
ﬁmmmgjm (a18-218) B anng
L@?tyLﬁuimu,@:mmammfa”@ﬂﬁﬂ@ﬂiu
TARUNTLNILA, TNLIAITNIUNIUAY
9 (3): 1-13.

0y Aud, Fudns N899, ANTE 817, NANG
WINTUN UATATZAN YATINTS. 2556.
nslduselmiaesdanmanldainlsenu
wAReLeaefuLaLARTe et 1.
86-99. i nsdsraaiaInsseALTIA

NUNINYIRUNHATANGAT ﬂ%ﬁ 10 @121
fruazinaluladTanan, uaslgy.

FuRnw nasgu, Fedna nesq, sede unan, Ande
81A1, AN1990 Tnedies, AT AIgR,
F9¢N0 AanTy, Tawad Tl uaz
A3QAN YASINTS. 2557, NATRNIARBUYIRY
mm@’mmﬂmxﬂ@uﬁmﬁfm:‘ﬁﬁLLuzﬁ
panisasyALTnLaTHANARIDIEaLIAD
T 1,30-52u. 1 NM9Llse NI TINITEAL
UIUITIR NANINEAULNHATAVANT
p%aft 11 ananflauazmaluladdanm,
uATLgw.

A1nauAIEgRanTsINEAs. 2560. ATANNEAT
wasilszimnalng T 2558-2560. NTEN99
INHATUATANNITOL, NIINNeL

Bray, R.H. and N. Kurtz. 1945. Determination of
total organic and available forms of
phosphorus in soil. Soil Sci. 59: 39-45.

De Jong, R. 1983. Soil water desorption curves
estimated from limited data. Can. J. Soil
Sci. 63: 697-703.

Hasit, Y. 1986. Sludge treatment. Utilization and
Disposal. J. WCSF. 58: 510-515.

Haynes, R.J., and R. Naidu. 1998. Influence
of lime, fertilizer and manure applications
on soil organic matter content and soil
physic conditions: a review. Nutrient
Cyclingin Agroecosystems 51: 123-137.

Meunchang, S., S. Panichsakpatana and R.W.
Weaver. 2004. Co-composting of filter
cake and bagasse; by-products from a
sugra mill. Bioresour. Technol. 96,
437-442.

Pratt, P.F. 1965. Potassium. P. 1022-1030. In:
C.A. Black, ed. Methods of Soil Analysis.
Partll. Amer. Soc. of Agron, Inc. Madison,

Wisconsin.



Agricultural Science and Management J. 2 (2) : 35-47 (2019)

47

Ripusudan, L.P., G. Gonzalo, R.L. Honor, and D.V.
Alejandro. 2000. Tropical maize
improvement and production. FAO plant
production and protection series No. 28.

Soil Survey Staff. 2003. Key to Soil Taxonomy:
Ninth Edition. United States Department
of Agriculture, Natural Resources
Conservation Survice, Washington, D.C.
332 p.

Thongjoo, C., S. Miyagawa and N. Kawakubo.
2005. Effect of soil moisture and

temperature on decomposition rates

of some waste materials from agriculture
and agro-industry. Plant Prod. Sci. 8(4):
475-481.

Walkley, A. and |.A. Black. 1934. An examination
of Degtjareff method for determining
soil organic matter and a proposed
modification of the chronic acid titration
method. Soil Sci. 37: 29-38.

Wolf, B. and G.H. Snyder. 2003. Sustainable Soils:
The place of organic matterin sustaining
soils and their production. Food Products

Press, NY.



