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Fertilizer Efficiency of Ammonia — oxidized Lignin(AOL )a Modified Lignin from Wastewater

in Paper — Making Used as a Slow — Released Nitrogen Fertilizer

ZHU Zhao-hua, WANG De-han, LIAO Zong-wen, YOU Zhi-lin

(New Fertilizer Resources Lab, South China Agricultural University, Guangzhou 510642 China)

Abstract: A pot experiment was conducted to study the fertilizer efficiency of Ammonia — oxidized Lignin (AOL)
used as a slow —released nitrogen fertilizer on corn and rice. The result indicated that AOL could strikingly increase
the yield of corn and utilization ratio of nitrogen compared with ammonium bicarbonate and urea. However, it did
not seem to be as effective as that for rice. In consideration of the nature of AOL with slow - released and anti —

leaching properties, it may be concluded that AOL can be regarded as an attractive slow —released nitrogen fertilizer.
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Table 1 Physical and chemical properties of the soil studied
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. I g b T AT t S O A R2 ERERNEVMERARF AR
AOL: ME’E%{&EPI}T% i Eﬁ*ﬁ?ﬁﬁﬂﬂﬁ% T able 2 Biomass and utilization rate on
ﬁ’%@/\/ﬁ%ﬁﬁﬁi‘]ﬁi%*ﬁ%ﬁﬁﬁﬁﬂ [5]0 HeENEN nitrogen by corn in pot
13.02% , JLP S N: 7.15% B L - 15.26% e @ i RARIE
pH:8.87, - B Bl £ B (Eih
FRRE . Bk JRE ® 5.38¢ 2.71a 8.09¢ 1.1lc 1.09a —
) RN _ ® 8.99a 2.71a 11.70a 1.41h 1.09a 44.69¢
N = Ay “« (= O = Y
PR oK AR AR 43 575 KRR, dnfih @  7.74b 2.79a 10.53a 1.65ab 1.02a 44.6lc
BT, @  6.97b 2.50a 9.47b 1.76a 1.07a 40.11d
1.2 AR A% ® 7.46b 3.03a 10.49a 1.73a 1.07a 48.15b
e S S T ®  8.12ab 3.70a 11.82a 1.73a 1.16a 62.76a
1.2.1%#@%;&34 o . e i @  7.12b 2.65a 11.06a 1.6lab 1.09a 47.07b
AR TS0 T8 1of Lt B 11 7 2 AOL 5 57 U i ® 8.3la 2.47a 10.78a 1.58b 1.18a 47.46h
AR B4 R PR R B RE S T Hu 8. 3y 10 M 4b# . (D @  7.92b 2.64a 10.56a 1.53b 1.11a 40.82d
@  8.18ab 2.74a 10.92a 1.49b 1.12a 42.21d

XFHE, N=0; @N=100mg + kg '(AOL); @N = 100
mg + kg (B ; @N=100mg * kg '(JRE); ON=
100 mg * kg ~'(20%AOL, 80%4%); ©N = 100 mg *
kg ~'(50% AOL. 50%H%%%); N = 100 mg * kg ~'(80%
AOL, 20% %% ) ; ®N = 100 mg * kg ~'(20% AOL. 80%
FRZ); ON=100mg - kg ~'(50%AO0L. 50% R %) ; ©
N=100mg * kg "'(80% AOL,20% R &), LA E4&A4LFE
56 100 mg + kg ~' P,Os Fl 150 mg * kg "' K0, 39l
KHPO,, KCl$24t, AMO—OF M LFI AR & &
oo FRAbFREE ST 4 K, RAnH 2 ke £, BT 30K BB —
T 1998 4F 9 H 12 H#EFP, 10 H 7 HWGK, WGkE
FREE, AR E AR 3 R o I A AU, #h 5
B LR S —EMF) ,, DRGSR, T
1998 4 10 H 16 H#&F, 11 A 19 Hkgk.
1.2.2 KA AR AT

WA 10 A0, A AEFRAIENE )7 585 FoK
ARSI AR A 4K, AR Skt BA
B 4 7, B3 BR. 1998 4F 7 H 31 H2E4L, 12 4d
Jo, AR, BB 19d, 10 H 27 BRI ECH
RUOBEE A | S5 S0% TORLE L AT LLAE R AR DL J
W FRL A I AU .
2 KGR
2.1 EXiXE

P TS BRI A0 45 5 R AOL A5 3 KL Ay 8 7=

BOR . W 2 FR 2R —E it AOL 2B (8. 992) b
PATERRER (7.74¢) JRZE (6.97g) #Bi. AOL SHEk it

O—O@FH 7.57 3.13 11.12 1.71  1.11 52.66
@—WOFH 8.14 2.62 10.75 1.54  1.14 43.50

ILEIE (7. 46 2.8.128.7. 12 ¢) HLEAGERRER (5 , HEAS
-5t AOL /Y, AOL 5 JR R FLta i A4 5 (8. 31 2.7.92
g.8.18¢) LI IR R 1R o A5 R IEAL I 25 — 3k 2B
HESARE, MIAKUL AOL SHREZII SR
BRI QSRR P ) AR AR T L R LA
RIS R it AOL FIAL FRERE L %A
AOL AP

TR TR AR FIAE (& 2) WLUKHEL,
Jiti AOL F R ZFIFHAR (44. 69% ) 55 Btk (44.61% )
Y, FLHtiR 2 (40.11%) B AOL SHERELACHER) 3
ANULBR (48.15% . 62.76% | 47.07% ) #BE: L Hujfi AOL
it B B 9 5 AOL 5 bR 2 T it B 3 A4~ Ak #E
(47.46% . 40.82% . 42.21% ) B ¥uiti bR K 1Ry , 5 ¥t
AOL 24,

T NEER |  AOL 500k £ A1 DR 2% il 1) %%
B, K AOL Sk | FREFCER) 3 MEHE AP | &
R MARFIRG T LA 1, AOL SEc it
A& Ui AOL S e H = A R FIHIZE; AOL 5K
FRACHEA A L R R T S AR AR, 5
AOL 24,

MUA ST AR, 555 A R AR R AR
Fb, AOL JCif i Hufitiid e i AR ) 2k £ KA 5 RAT
PR ROR, BRI A R A A R A A



100 RIEAEEE : USRI PR — R AR TR (AO L)V R UL I NE AT

2001 4F 4 A

2.2 KFBIRE

KWK HE T A TRE, 455
ORI A RAEECEER R, WK 30 Mg
i R, it AOL i/ s A= 1t (43.85 g, 80.81
o) SEtTRER (44.74 g, 81.17 o) A4, FLAS 8t R
#(50.14¢.89.00g) . AOL Sl Bt () 7= A A4
H(43.139.78.243,43.415.78.95¢,44.17 2.81.77 g)
5 Hujifi AOL M Ui 8 7 S AN B 3% AOL SRR
Jiti (42.93 ¢.80.15g,46.52g.87.48 3,43.325.71.84 g)

FEAS I Hiti JR 2R, 5 Bt AOL A s E Al . Ry T N3
& bbb AOL S B Fl PR 2 BU it I RICR , O AOL 5
Tl B R0 R 28 B it 11 451 A B A= o i B M I
ATLLE th, AOL Sk A PR Z= BCht e A W 22 ] . 4%
it AL Ak FER ) A8 AR AT L 22 AN 3%, AOL S5ikd%
Bt (45 58 %0 . WA R L&, Pt IR R 1A
RO E R R, e AR, 80% AOL 5 20% PR &
Jc it AT LA B k4 e K AR A AR g, e i E A R A

/Ne

&3 KBERIKEE ISR R PRI - I(H)

Table 3 Checked index of rice in the pot test (all data in the table in mean value)
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) 32.19d 62.381 18.62a 94.65ab 1.07b 3.7¢ 504a
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Table 4 Utilization rate on nitrogen by rice
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@ 1.22a 0.86a 0.0893 ¢ —
@ 1.25a 0.85a  0.1563ab 41.72¢
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@) 1.36a 0.82a  0.1526ab 34.39d
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