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The Effects of Application of Lignin on Transformation of Urea in Soil and Biological Utilization
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Abstract: A field trial was carried out to determine the effects of amendments two kinds of lignin, one was from ammonium sulfide pulping
process and the other was from Kraft pulping process, on urea transformation and nitrogen availability in soil. Results showed that lignin could
regulate nitrogen release. Compared with no—lignin application treatment, lignin application could decrease the content of inorganic nitrogen
in the soil during the regreening stage of winter wheat but increase the content of inorganic nitrogen in the soil during jointing stage. The
changes of soil inorganic nitrogen content after lignin application could benefit the nitrogen uptake and improve the soil nitrogen supplying for
winter wheat during the rapid growing stages. Application of ammonium lignin and alkalize lignin increased the maximum accumulation rate
of biomass by 29%,19% respectively. Lignin application could promote N uptake of plant and increase N agronomic efficiency, apparent N
recovery efficiency and partial factor productivity of N fertilizer. The effect of ammonium lignin on urea transformation and nitrogen availabil—
ity was more obvious than alkali lignin.
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Table 1 Physical-chemical properties of lignin

AJRE lignin BHHLFE OM/% 2%, Tot.N/% BB Avail P/% B Avail K/%  JEAEER Humic acid/% pH
A(EEA R E ammonium lignin) 58.8 3.03 0.20 5.83 353 6.02
TR ZE alkalize lignin) 41.9 0.72 0.20 2.53 33.9 9.46

T R PA B B AT

Note: Available P and K were oxidation state.



252955 113

DI S 2149

ISR, XA FBUNAN HETHSA S &
HES AT R A R

FSUFEEA BEES, HRAE —EHE
P, RE DRI TSRS BRE, N
127.89 mg-kg”, KRB EAHHAK, K 117.15~118.38
mg-kg's WITHIFNE L+ ETHNESRTEIEHIF
K, SR AL AE AL 3 T R B B K, O 40 mg kg™, TR
PR AP T REIR BN, Jy 20 mg-kg™ 2245, HESK I
HHE RS RTEREA -, H 33.92~35.75
mg-kgo HEII B RBUHA A L IETHSA S E
WA TS AR R R TRt AR AL 3

160.00
B CcK
120.00 N
B A+N
A J+N

80.001

QL PR

B’E w K Jie
Regreening  Jointing Filling Harvest
HFH growing stages

B 1 AREX T ETNSRRE

Figure 1 The effects of lignin on soil mineral N
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Table 2 The effects of lignin on the biomass of plant(kgshm™)

sl BE w K e
Treatment Regreening Jointing Filling Harvest
CK 432+13b 3 513+224a 7 005+290b 7 629 +412¢
N 568+79a 4 042+129a 9 567+922a 11 298 +566b

A+N 550+33a 4 303+£1024a 11 414+1 767a 13 220 +119a
J+N 526+64ab 4 308+308a 10 339+471a 11 827 +325b

AR FFERFTR P<S%KYE, TR,

Note:; Different letters mean significant at 5% level , the same as below.
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Figure 2 The effects of lignin on biomass accumulation rate of plant
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Figure 3 The effects of lignin on N accumulation of plant
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Table 3 The Logistic equation analysis for biomass accumulation of plant

AbF Treatment [E]J5 /5 #2 Regression equation R? BAHEHER HAR/g - m2-d? B AFHBHERHIAIKEL The day of HAR/d
CK ¥=785/(1+15.924 6¢°%>) 0.997 16.68 32.6
N y=1 238/(1+17.746e°7) 0.998 21.97 40.5
A+N y=1 419/(1+25.342¢°%*) 0.998 28.38 40.4
J+N y=1 258/(1+20.625¢ ™) 0.998 24.85 38.3

I HAR R Bk R,

Note: HAR means the highest accumulation rate.

R4 KREMNE®RSAEHRNM(%)
Table 4 The effects of lignin on N content of plant(% )

AT Treatment iR 75 Regreening KT Jointing VE3E Filling gk Harvest
FEFF Straw ¥k Grain
CK 3.63+0.20a 1.70+0.08a 1.39+0.08b 0.53+0.04b 1.91+0.06b
N 3.90+0.34a 1.83+0.16a 1.58+0.04a 0.69+0.09a 1.99+0.05ab
A+N 3.98+0.30a 1.88+0.23a 1.67+0.15a 0.73+0.06a 2.10+0.09a
J+N 3.99+0.22a 1.80+0.07a 1.58+0.07a 0.71+0.03a 2.11+0.12a
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Table 5 The effects of lignin on nitrogen fertilizer use efficiency of plant

g PEACERR grain-kg'  SEFWRR% STk grain-kg’ AR g hor™-d" FRICIHH0%
Nitrogen fertilizer Nitrogen fertilizer Nitrogen partial factor Nitrogen absorption Nitrogen
Treatment . .- . .. . . .
agronomic efficiency apparent efficiency productivity intensity harvest index
N 8.21 26.16 24.81 0.69 73.65
A+N 12.41 41.89 29.00 0.85 73.60
J+N 9.15 32.56 25.75 0.75 73.94

T BB EA A (kg - kg™ =(RER X I™ B - AR R X80 8 )/ X e U s BB R AR (%) =Gl B X gt _E SRR A i - A R X i
EERR A )X R <1005 B J1 (ke kg™ ) =R XK 8™ et/ XS 280 s R B OO B (kg - hn 2+ )= I S b 3R e/ 2 I RS

FWERIEE(% ) AR R R AR R EE X100

Nitrogen fertilizer agronomic efficiency (kg-kg™)=(Grain yield in the plot received N fertilizer—grain yield in the zero—N control )/the amount of fertilizer

N applied; Nitrogen fertilizer apparent efficiency (% )=Total N accumulation above ground plant in the plot received N fertilizer—total N accumulation above

ground plant in the zero—N control )/the amount of fertilizer N appliedx100; Nitrogen partial factor productivity(kg+kg™)=Grain yield in the plot received N fer—

tilizer/ the amount of fertilizer N applied; Nitrogen absorption intensity(kg+hm™2-d™)=Total N accumulation above ground plant in the plot/growth days ; Nitro—

gen harvest index(% )=N in grain/total N accumulation in plant x100
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