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Effect of lignin from paper-making black liquor on the transformation
and the bio-utilization of urea-N

PENG Jun-jie, WANG De-han, LIAO Zong-wen
(New Fertilizer Resources Lab., South China Agric. Univ., Guangzhou 510642, China)

Abstract: Urea coated with lignin from paper-making black liquor were made in different layer thickness. Ni-
trogen release rate of lignin coated with urea (LCU) in soil were determined by leaching experiment. Pot ex-
periment was conducted to study the fertilizer efficiency of LCU, which was used as a slow-release nitrogen fer-
tilizer, on comn. Results showed that urea coated with lignin presented slow-release property to different de-
gree. Nitrogen release rate of LCU was about 12% lower than that of normal urea, utilization ratio of nitrogen

was about 7.8% higher than that of mormal urea. the result indicated that LCU could increase the yield of the

corn and utilization ratio of nitrogen compared with un-coated urea. In addition to its slow-release effect, the

degradation product of lignin was an effective nitrification inhibitor, which could reduce the loss of nitrogen

and protect environment from N pollution.
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1.1.1 #EAARFEF BHEFHEILR¥ERSHET
HERELYE HEAERNN: 28 (N) GE 5K
1.32% , 28 (P,05) RE 5747 0.03% ,pH 1H 5.16.
1.1.2 #XfeHt BHABRZEERE(LCU), &

RE S84 3 43.26% (LCU-1) .41.06% (LCU-2) .
39.91%(LCU-3); TELERZE (PTU), EFRES K

H46.13%; W E A E L (K0 mESH N
60% ) ; i BEEL 45 (P05 BB 7380 14% ), 7= B HRIMN.
1.1.3 #X 233 HABRATRAEERILRER
Y, R REERY AT W E HKE L B E K
FIid S mm . LEEHFENE27.1 g kg™!, &R
1.416 g-kg™ ', 2 0.502 g-kg ™!, &80 5.12 g-kg ™!,
TEARA(N) B (P,05) H7 (K,0) 5T & 43§73 51l 4
75.0.22.0 F1 62.0 mg-kg™',pH ¥ 6.04.
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1.2.1 RRFGEAEFAEIEFPORERE KB
withEk 1, L% s M8, B AEIRER. K d
5 emh 30 em BB AVE — i 5 AR UE AR (200 H ) &
O ERSBRELED F(HA25g),F 1.3 g/ BE
FAT 2 mm 250 ¢, BEH FEHRIFEELE
EAH5250g THEAMLERAY, tH EEFL
VEWF (A2 o)BE, BHAE(N)N 600
mg/kg. LA 100 mL7K ¥ +4F , Y24 hIN B R,
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Tab. 1 Scheme of leaching and pot experiment

FHIRI pot experiment /(g% 1)

428 e WERE p - N
_ | BRARE SRR
treatment  fertilizer leaching experment/g N
equal nutrition experiment equal dosage experiment

CKO

CKl1 PTU 0.33 1.300 1.30

Tl LCU-1 0.35 1.387 1.30

T2 LCU-2 0.37 1.461 1.30

T3 LCU-3 0.38 1.503 1.30

SREFEAESA ESEARESN, T 4dHE
1R, EWEE 8 K.

1.2.2 #0038 KBRS ERER & % 5E
MEHBAEGR D, X INLHE, BAE 4K
EE ENHS. S8 4k, ERFTELEA
(N) 8% (P,05) . # (K,0) AB & FH £ 43 51 % 150,120,
150 mg kg™ !, % E 5 AL H#E (P,05) 4 (K, 0) B
BB 120,150 mg- kg™ !. B 80 IC 4> 5 i3 8%
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+IRA.108 11 B ,12 A 9 BRIk, - F 1 58
d. EXRBGKEHFRAEY EIFKAEER R, 5 7
EREEITE.
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MAEEMERERTAS L FERAKRR
B, BE 5B 7E 4 35 37 2 B A0 SE PR 1R A 2
Bn, ARREEB L ERFOIER, ARTEER
Z(LCOAETEPERERFRB L EWE 1a fin. H
Bl 1a ] LLE i, BE & 55 37 B 18] A9 ZE 4, JR & 1 Wik
fEVEH ,HICU A BB F%,32d /5, 5E IR
RPTO)AERBLEEEH 91.5%, T LCU &R
BHRAHF 79.06% ~80.15%.
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Fig.1 Accumulated dissolution of (T-N,NH; -N and NOj -N) from LCU in soil
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R2EMAARECEREZBRERWAEDE
MAEMARBR NERSMEABREABERE,
LCU BB —EM™=5%R. MARKREAEREN
EAREYEHHEERES, Hd LCU3 5EFER
R, ARENHER. NREEAZFARNERE
AU AW, ICU2 RS LEHNERFNAR
(63.23%) bt PTU REFAHERE T 14%LL | ;LCU-
2EHAELEMARFIFZE(63.40%) . PTU A E F
ARERT 4. %L, BILCU3SHBAEMNER
FIFZL PTU MK, T E R LCU3 BEEKE, 575
FHBE, ZRE T EREAETREER.
MERBREMERETTLUEN, B LCUA
HELE PTU MR R E AL, H LCU A8 E X

EYBRILEEBRENOR, XHEA T ARREERIEK
R HREREFRIEBRIEE L.
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B SR 2B, A BT E P AR 7 0 X BRI A 30 ) 4 AR
AR EIRE R, A RERA SR, AT
R AE K TGN RZOREHMA. A LR
BRRERRE, WHARRCEREZMEEIRR
IR URIE R AEDERTR, RFELTEIRRE
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Tab.2 Result of pot experiment

8 equal nutrition experiment equal dosage experiment

treatments =7b e R REFME EX7) L&y ARFMR

biomass/(g* % ") N uptake/g N-utilization ratio/%  hiomass/(g* % H N uptake/g N-utilization ratio/ %

CKO 20.20+0.25d 0.185+0.002¢ 20.20+0.25d 0.185+0.002¢
PTU 32.37+0.1%hc 0.53£0.001b 55.431£0.24ab 32.37+0.19bc 0.530.001b 55.4+0.24ab
LCU-1 35.01+0.21a 0.55+0.001ab 59.37+0.41ab 32.66+0.64ab 0.54 +0.003ab 57.3%0.55ab
LCU-2 34.33+0.15abe 0.579+0.001a 63.23£0.50a 33.07+£0.22a 0.580 £ 0.003a 63.40+0.47a
LCU-3 35.37+0.40a 0.54 £ 0.004ab 57.82+0.64ab 34.77+0.37a 0.517 £0.004b 52.97£0.30b

DEAPHEAZLTEANELHTHH + 474ER, 0 SASHRAHITHH, 5 T4 £ M Duncan’s 3%, A KB X L H A0

RAFERTFEFFREE(P>0.05)

3 #it

FIFE K BRAREENERM B, X R E#
TEEAE, WA HFARCOEEENERRE
(LCU). LA RS REN 5 PTU M H, W
M FAEN A ESEA R EREFHEER,H
¥3510d /5, LCU RERE L EEFFE I PTU &18, 5
30 d 4, LCU AR ZE H 2 I PTU K 12% . LCU
AEBFEFAER ARENREERLE —EW
ZRVEM,LCU REX FAEY BB A 28 Fl.

LCURER L EMRBBR T HEESEAEMBE 10 d
Hi, L PTU &, MIE# 10d 2 )5, L PTUMK 7.6% ~
14.5% , BAARREXN REAELBR T UHEERE
FSh R BE —EMEYERER, KR E W REE™
YxF HIEE LR B —EMIPHIER .

LCU REZR AR ERETH, NEFRTMEH
EHBRERE, LCU M EXRERKRYEF—E /I
PR GAARECERENEREYEL L E
RES, HP ICUI = HREREE . ICUREEZE
FMARY SRS T BRES, £+ LCU2 AEFR
PR PTURE T 7.8% U L, K AEGERE /1
FPHREGHEFSERNERARKRKE.
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