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Effects of lignin, carbon, nitrogen and polyphenol of

the Crotalaria juncea to nitrogen mineralization
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ABSTRACT: The objective of this study was to identify the relationship between lignin,
carbon, nitrogen and polyphenol from Crotalaria juncea with nitrogen mineralization contents.
During a 60-day incubation in the laboratory at 25 °C and 50% of water content in soil for
the predicted nitrogen mineralization from plant materials. Results the polyphenol and total
nitrogen contents were positively correlated with the nitrogen mineralization, correlation
coefficient = 0.74, 0.63 respectively. The total carbon, lignin, C/N and LG/N were negatively
correlated with the nitrogen mineralization, correlation coefficient = -0.87, -0.81, -0.79 and
-0.88 respectively. The critical levels of total carbon, lignin, C/N and LG/N that results in
zero of nitrogen mineralization were 895.83 g/kg, 155.88 g/kg, 25.73 and 3.93 respectively.
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TWunaiden whadan wazuunilldeuianalé
(extractable potassium calcium and magnesium)
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Tulnsiaudinesalaind uiasTudouii 4 91 lu
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muﬁqmﬁmmaﬂﬁu (Van Soest et al., 1991)
Wanuea (Folin and Denis, 1915) ANSUAY WAL
VLucl:EliL@uﬂs{ime (ISO 10694, 1995; ISO 13878,
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FutlszAnsavduiuganaiiasdu (Pearson’s
linear correlation coefficient) Tag 14T sungn
STAR 2.0.1 Wau19ALTANANTHN ANTLAU
Tulmsian uavTndiluen vesduleifiasideali
Eannlulnsiauiivedalamduilugud tneld
ANN7ABNTINN (logarithmic equation: y = a.In(x)
+ b) (Vahdat et al., 2011)

NANNSANHILAEIANT DS

29ALlsznauNsTaAiaINgIuAIe ) AB9AU
daiiiag
NN33LATITIANTRN S TIAR 1IAIUFN"]
109fuLlaies wudn uwiazdiuiiessilsenaunng
FouATluANFaY (Table 1) d9uaadaanTLFunod
ulmsiauriansn gagn 61.61 gikg Wesanly
srEIzaRNABNSIABNNTALNAALN lUsdauTeq
AENANFLLATENANNT NI UN1TE51NAR
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AaBunnlulnsauiiveialamdugegaluian
FeaneT9in (Abbasi et al., 2015) HiaAsLiNvLA
L8N NN TN E N STV AR LA 9N
1Burnuetiudd lulngian (NH," +NO,) (Bremner
and Keenet, 1966) LAZANUI AN LT
lulnsaudiuefalasdy (nittogen mineralization
contents: Nm) (Mohanty et al., 2011) (ﬂumi‘ﬁ 1)

g0ekiu Thlunalulasiauimn 28.66, 22.54,
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ANSLRY 384.76 g/kg (ANNANT UATAUY, 2558)
douanfiu, #en, Tu, WAz (390 + AF + U +
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(Vahdat et al., 2011) doutBunaaniiuluansu,
(370 + A7du + M + pan), T wazeen HiENNn
173.75, 103.00, 73.50 WA¥ 62.25 g/kg ANAAL
Buuinaluss nuaAgegaludouaasly
83.15 mg/kg m@Lummmmﬂwmdummmw
ﬂmmLWfamu@um@mvmmmmumnmvmuma
FuAmsiuaadufniuiionluia Arfing
finandnBunnuinafueaf dsneauludausy
(Mafongoya et al., 1998) LL@::LLﬂﬂJﬁ%\i (Abbasietal.,
2015) 491 (370 + andU + U + Aan), Aan, AVEL
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uazsn Bunuiwanuea 55.15, 50.22, 33.87
WAZ 24.26 mg/kg MMNANGL AN C/N WLANGRAR
Tugauaessn windu 99 gendnlusnlausueiu
FailAn CIN WL 23 (Anagius LaTADLY, 2558)
uwsitlaeindnlusindnatne Asneanuan C/N winiu
121 (Abbasi et al., 2015) @2UA6U, (390 + A1FU
+ 10 + aen), W uazman A8mngau C/N winfdu
56, 19, 16 waz 8 AINANAL d9UAT LG/N
WUERI14ugega ludauaeesIn windu 24
In&AeiuA1 LGN 209dnqunfiad Jneeu
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AN LG/N Winril 21 (Vahdat etal., 2011) dauaniu,
(370 + a6 + U + pan), T wazaan Jensdau
WnAL 19, 5, 3 LAY 1 ANNANAL ANNHAILATIZH
aaflsznaunieiaiafaesdudouieiiiosdli
1WAAN mwu@\mﬂLLmﬁﬁﬁuLﬂu%yumuzﬁﬁﬁtﬁ
paupuinadlulpsauiivefalamduilesan
H3xAU CIN waz LGN qqﬂdﬁ”umuﬁlu GREt
CIN uag LGN fHannuduiusideauiudiunm
lulnsauiiuedalawdis (Table 2)

Table 1 Biochemical composition of different parts of Crotalaria juncea

Parts of Crotalaria juncea N LG PP C/N LG/N
a/kg a/kg ag/kg mg/kg

Root 9.93¢ 982.60° 242 25° 24.26° 99° 247
Stem 9.17°  514.02°  173.75° 33.87° 56° 19°
Leaf 28.66°  453.39° 73.50° 83.15° 16° 3¢
Flower 61.61° 472.28° 65.25° 50.22° 8° 1°
Root + Stem + Leaf + Flower 22.54° 427.10° 103.00° 55.15° 19° 5°
F-test * * * * *

C.V. (%) 1.40 0.20 3.15 4.06 0.31 3.69

N = total nitrogen, C = total carbon, LG = lignin, PP = polyphenol
* Means with different letters in the same column indicate significant difference at P < 0.05, HSD.

ANMNANNUAETTUINNBIALSENALNNTARAL
uaululnsiauiiiuasalaiddu
AINNITUIANHANNUTTEMI9B9ALTZNaY
al al v = o
neTaARTessuamaeiulEunsluingian-
Juesalatady lnadasnydrnduilscdns
anduiufaaaiesdunudn nnesAlsznaunig
= = U = = 1
Foanvesdiuleinesinanadunlulngiau-
NieialamdineniivitidAtyes (P<0.01) (Table 2)
Buauinaiues wazlulnsiaulpnouduiug
FeuanduEunaluinsauiuefalawmdu S0
ANUTLANTANANNUSVINAY 0.74 WAz 0.63
o o dl aal
ANAAU B1atasanTnaiues warlulnsiay
WuesAdsznevuealdsin dafuunasuas
Tulnsiauastmudunuslnanseiulsunn

Tulnsiauiivefaladu atn9lsiniuann
nsAnEAMNANRUS T lulnsiau-
fwedalamduiuiunninaiuestesnansy)a
fasieu wudnfiauduiug Beay (Palm and
Sanchez, 1991) Tumanauiulinuanuduiug
seudnatBunnluinsiauiivesa lasduiuiBunn
Indfluenludaniasiinmie 3lUTudsedu
(Abbasi et al., 2015) @11FuNtUANTURLY, ANTL,
C/N 1Ay LG/N WumnuAuAUS I auiuiFunng
Tulnsiaudivesalatady SArduilszdnt
avdunusyiniy -0.87, -0.81, -0.79 uay -0.88
ANANFL Tinsannesdilaznatmisininisang
flugautlsznannielulnsaasamadnuanads
m’mw‘ﬁqLLi\‘mummmem’éNLsn@@“’luqumfuj
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AsfluasaA NN TunstesaseTudITAn
Nlpeimas TaHaNan TN ANNANRUEID9 BN
ANSUALY, ANUY, C/N waz LG/N WL91 wAA
- = o o a a o
agAlsznauiA NN us T luRAN R TI
apnPARILINIANEN lUNIRN| W ANIANEN
ANANAUFrzud19 T lulnsiauluiy
Audsunuaniuainnislddausiie 1eefiu
Taudusiu nualulnsiaunudn Usunn
a a al o & a o
antiudAnuduiusiFeauiuBunasluingauly
AuliA1duilsz@nsandunus windu -0.66
(AN9ENT LAz, 2558) TuunieniFunaaniiu
HANNAUNUSTIUINTUAUTFET AU LAY
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fj“m%m?ﬂﬁ WA LAY (ANANT WAZARLE, 2560)
N3ANEIAMNEN AU sErd TN Ul In e -
Nuefalawfuiuesflsznauniedaiaiaes
fuayatudazdon wudrtiunalulasiau-
Awefalartdfulauduiusidsauiuan C/N
fiendanlssAvaaudaniug Wiy -0.98 (Chaudhary
et al., 2014) WAZANNNIIUIAIMNANNUTIZINING
gnalulnsauiivefalamdudusunn LGN
Tudaniariiasina wuddaNdNRusdauld
AndutlssANE auduiug winty -0.88 (Vahdat
etal., 2011)

Table 2 Pearson linear correlation coefficients between biochemical composition of different

parts of Crotalarai jiuncea and nitrogen mineralization contents.

N N C LG PP C/N LG/N
N 1
N 0.63* 1
C -0.87** -0.63™* 1
LG -0.81** -0.32** 0.68** 1
PP 0.74** 0.50** -0.50™* -0.49™* 1
CIN -0.79* -0.72* 0.91** 0.53** -0.39** 1
LG/N -0.88** -0.63** 0.86™* 0.80** -0.47* 0.89** 1

Nm = nitrogen mineralization contents, N = total nitrogen, C = total carbon, LG = lignin, PP = polyphenol

** represent significant correlation at P < 0.01

szAUaR9RdAlsznaue Al aassulaliiag
naanalulsunalulnsiauiiuasalatadu
@ 4
v ueud
¥ alk a Y o

nsldannisaenBnainavidinyaunseai
29929A1TNBUNITNARF 1RFULlaLes
NanasatBunnluinsauiivedalamduainnig
LNFudura9s UL aINIzaz9an 60 1 W90
Buasaniuniinduina i lulngeul
waealawiuanaa (Figure 1) WaRansu1an
aunnsaani3iu Ioeunuan y winiugusd luaunis
y = -169.In(x) + 853.3 N lAseAuAnTuANN 1A

Pnnnalulnsiauiiuefaladuiugudiviaiy
155.88 g/kg AT lEiaendnnatiAnELBunaniiv
‘ﬂl 1 k2 a o o/ | Ce
s liiBunalulnnauiiuedalamdiudumued
Tuuiien]u FaseusyAuaniiun 253.50 g/kg
(Vahdat et al., 2011) asinalsfimn aralungz
ANNZUIARENTIANTY InLaN1YILaL pH 18951
nrsAnErluAFIR A nIsAN I luAY
A o o | = o
NUTLAL pH A1 (4.5) A9UNTUANHINUINN
Wheuisuinnisan ludunisy At pH g9 (8.5)
AIDNANNABTANIIINTBIRAUYIE WNTTLAUNNT
lulnsaudiefalasdu M lFlEAAuAnFnaiu
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y = -169.In(x) + 853.3
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Figure 1 The relationship between N mineralization and lignin content of Crotalaria juncea in soil.
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Hdndaw C/N Uszaunn 10.23

y =-178.In(x) + 1210

R*=10.89

_200.00 -
2

< 150.00 -
£

= 100.00 -
@

N

© 50.00 -
@

£ 0.00
=

0.00 220.00 440.00

660.00 880.00 1100.00

Carbon (g kg™

Figure 2 The relationship between N mineralization and carbon content of Crotalaria juncea in soil.
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