2 R R LA FE 2011(4) :41~45
Heilongjiang Agricultural Sciences

e e

T RS FF R A 45 vh ] Y v JC AL R A PIL A 52 i

BES ,EBE ISR
(l.emR ¥ XF IWERFBEFHR,TT kM 110161;2. Z AT 5 R LA F 12 12 KB K48 HF
RHF, B RT 42 K BT 154026)

WE:AEQGOED CEM T IMRRAAMNIEKRAECFZ . & FHRENE) B E L3 o L3R (40~60 cm)
BN ERAEAFGAD R LIEIER 100 d,BFR T 2 RAF TR B A I T 453 KR AR A A R
HHm, HERAV TALETERANE(DOC) & FAA AR GAR, LG mE Kk mEk FREKE, 2
KA L DOC A TR 2 RMM, FTA R TIEEANK(DON) A F & I H Mot 4 2838
BTHAY EBEABENERBEFRANERRDZS DON S ZHHrasi Kk, AIEHEA T/ 2 REFHEL
R Z R R T NO; & FEEANERP AT ZEF Y m(P<0.05). HEFAMNRAERNZT LM TR ELREA
B RRRY NOEERS, MAERBHGFR LI ZRR T NO & F R, MR REETAIIEZ
A Z 4 £33 DOC/DON AL, 2 R B A Ay LA TR E DOC/DON A EE, MmN 2R G, K
BRI F NO-N & & TR R 2 F AR, K2R 6 DON & B T 7 869 Yo 38 sm, DON bt & I 4
TR A MK, AMIE T S ELE DON S DIN 2R EF fiAX, A 2 KRB mAdy 24T
BEAE ARG, £F S S AMIE L E DON it DOC 45 4 4 #% ., DON 4 7 136 45 T ik & 4 A L 8% N,
NO; 423 m, EREMAGMANE LEKRERAMA C/N K F Fotl £ F AR E R A AL w0 R A AL

TR o Rk &,
K4 B R AT KIEM AA N RIEEAHN
FE S %E:S158.3 TERARIRAD A

W AR A HLT (DOMD 7 38 19 il Z B 1) 4= )
Bk E iR F AW BEAEN . BRI
b g £ R L e VR RS e e R
e, RS b g DOM FE |5 + 384 HLER I 1
AL A 0. 04 % ~0. 22 %) B E4 £ + 5
BOMIEBR A ER 2. Itk DOM /] LUAE A 5% i 1%
RAG YL FE A A5 45 . % . DOM & i 1 43
B 4 58 v i i v A ALK (DOC) 3 58 2 /Y, {5 X}
DOM Hr & 4 43 B o] % H A HLA (DOND BiF 5% 4%
A R T IR B T VA A ALBR G B A X AT
PEA HLA B o8 R AR H A A .

T E AR AL b X 3R 2 A LB 55K, T X A Ml
DX 4Bk AR AL T o UK . B R AR AL ML X 2
BEVE 8, 1 bR b 4t A AL R RS IR 2 . (1
T B T A MU R A BT SR o  aLE A
S 20 BN A R3S R W o | e P

W #s B #3:2011-01-13

ESWA EEKARPAEES T H (40571089)
F—EEB N WE I 1978, Lo BT A KEW AL
+, B BEAF 5T 61, AN FE A HEAR O 7 i F %Y. E-mail: xuejing-
fangl47@163. com,

BWAEE LR IE(1963) 5 Wl E A 1, B, e 10
HE 1 05 i AF5E . E-mail: jkwang(@syau. edu. cn,

XEHE:1002-2767(2011)04-0041-05

J5T A LT R i 5 i A HLTEHLE AR S
A2 A R B L B A 3R A A i L R D LR 45 4
P J5T A5 (9 5% ) 7 1T 0 A AL RS T g
PEA HLEAS fb 1 0T 7% 18 ff DL 4GE . A e, R 7
3 T AR R ML it FH B 0 A 2 1 R A Y R OR S
FF B HAE AR R A0 38 R B 5T T it KR
FF X5 A [] A8 AL AR it P £ 4= 38 vp ] 5 M C ML AR
MLRTE + 38 o sh 25 28 Ak /Y 5% 1w, Sk 38 it A HLAE L
P R AR A A RS R R RS R AR b
FEALRL 2= K .
1 MESJk
1.1 TEHS
Ry s SO RS BURS R 35 819 PN ARY
B0l B EORI SR, /D ES AR 18 a. 7F H (A
B EFBEZ 20 ey RT3 2 mm B, K BRAR
RMBEROHYER,#F—LHH>2 mm W4
ML . A HLAE 04t FH 53 50 R - ANt IR CK, i
FHHLIE M2 (4 % 135 kg hm?), & & A P
M4 (& H 270 kgehm?) ., AJifi I8 + 3 4 + A HLok
A4 R 9. 80 F1.03 mgeg ' & A ML
A4 M 4+ F HLok A4 & o B oA 11, 36 F
1.07 mgeg'. AL 3 4 + 4 VLK il 4
41



EX- 2 XL Y 2 % L R L A F 44
AN 11, 83 Fil. 31 mg.glo 1.4 BIESWH
L2 5kl K HI Excel2003, SPSSV11. 5 X izt 5 %5 #fs ik

FE AR IR AE L BH Ak K 2 g = IR = AT
1 3 FlOR AT MUAE I FH Y 4 B A ok, &
KRB SR FFE 35, ML 9 ke, BEHLHE
G1,6 WHEE . fERTEIBGRFEFT . 7 105 C R
30 min, £ 75 CIRE T T EEE., 45K TY
SR A

BE A A b PR A e (B 4 e MZ AN it IR £
HECK., i A7 HLAR £ 38 M2, & i A7 HLAE £ 4
M4), Ho )2 B G HL RS R A L
JE 38 M4 JH38 1A HLDD R [R]  HE 4% b B 35 U9 34
FHRERE 3K 1 FUR f A ML kL. B A AL B
HE 2K, WGBS AR, ER 2 K.
BEME 1.5 kg, FRMFHHERN 2%, B
40 H 405, 53 2 mm G5+ RS S ¥ S K R
P2 6020 H ] 457K £ o 1 AT 3 50 990 Ak o S 8 11,
ARG FR L E (30 2) CHEIR 44 F R 3% 100 d,
R R FE AR i K il FR B VA 8 T AN RS
1.3 MEMBEREFIE

KM H LK A HL A (DOC, DON) : FR Bt
25 gL R A 50 mL ZEAEK, TEE FIE
%30 min,4 500 remin’, &.0[> 10 min, & &
0. 45 pm) i 5, 38 W A9 A HLER FH TOC I 5 .
U FH ¥ 22 3% 8 48 BT AL (AA-3, Brawn Lubby, i
FED I M TG ML 7 e R S W EBRCIE M 5 mL A
SR 3% (0. 15 mol« L' NaOH) 88 ¥k i 5 i 4
AR 2 I ZE i % B BE A IR AE 100°C
AR 1 h BUR A EE S L 3h A dr A
SE VR KB TTHL A (DIND F . 25003k 15
DON 4.

frgeit ot
2 HiR5rbr
2.1 7k DOC.DON #1 DIN 2=k

M 1a Ha] LUA H A kb2 DOC 5 5 3 A
2 B[R] 0 a4, S 388 I s B AV i S 3K S RRCIR 3
o WA 0. BR IR R ) = A HLAE 4 #E DOC
RS 14 Kikfm A, ATk # DOC & &
VITESE 7 Rakfe sl . NS b 38 5 R g # 4k
P RHT A BB ) DOC & A 7E 2 5, i 1F
Ja# DOC FEEAZERLE D,

ME 1b Hal LU s BT A Ak 30 38 A 171 i B 1)
SEHE TN JE N B I H R AR 0 R B A AL it
EIINMNEE 225 . RIS F A9 r A 4L # DON &
SILEEE 7 KOk B (E L RS FF A0 Ak B R B 5 A1
HE 3 F4b B DON & & fiw = {6 39 4 )5 76 25 14
FHBL ., RS FF G Ak B R R RN R it AR - 45
DON & & J5 B, s A MU L H 2 &
AHUIE 13 DON & &= J5 W45 25 TR, nfsFF
(49 4b R 55 S IS AT 19 4 BE DON & 178 5 W 47 78
WEERULED,

M Te AT LLE H i A AR FL R NO; & &3
Wit 5% % S R) 38 0 0, S5 1 NO, B 8 5 A
o IR OK RS FF A BT A AL B NO;, B 2 45 A 1
P E AR TR FEORFEFF AL B . A E R AS A
A B A ) NO; & i 38 3 BU7E 4% A4 i A ALE
it FH i A TR 25 S, WA ML it 8
NO; &2 W F B0 i T KA A1 6 4 21 7E 45 4 st
AP H & E 25 B EEARLE D,
I] — I 39 B A AL IE e P 2 38 AT NO; & 2 fF

—& ERFEFT X

700

900 300
(a) (b) (¢)
800
5 600
_ 700 )
2 6004 2 200 T 0
5 5004 b 4004
£ £ 150 £
T 400+ I i 3001
4 3004 41 qpp b
g z & 2004
2 200 2 = 14 ® w W
1004 M ® ® W 01w ® 2 W 1001
0 TTTTTT T TT T TTT 0 |||||||||||||||||||||||||| 0-
°ng "R8TR8 "SE °R8 "RETR8 "33 omE ~E8SBE TR\

B [E B [E it
BT AEH SR 100 d i # oA B FEIARIIGRS FEIA B 4 FAS [ AC J3 7K S B3 HEK B B W v

]V P LA () AT AT HLAL (D) A1 NOs 7% 8 (o) He 8

42



g B ERRAF AR P TEM A N AN 8% 13E PR BR
x1 AE4LEX DOC.DON 1 NO, = H #&m

K5 7% Ik () DOC DON NO3
/d MZ CK M2 M4 MZ CK M2 M4 MZ CK M2 M4
0 a,a, A b,a,B a,a,B b,a,B b,a,A b,a,B  b,a,BC b,a,C b,a,D b,a,C b,a,B b,a,A
7 b,a,C b,a,BC b,a,AB a,a,A a,b,A a,a,A b,a,A a,a, A b,a,D b,a,C b,a,B b,a,A
15 b,a,B  a.,a,AB a,a,AB a,a,A b,a, A a,a, A b,a,A a,a, A b,a,D b,a,C b,a,B  b.,a,A
30 a,a, A b,a, A b,a,A a,a,A a,aA b,a,A b,a,A b,a,A b,a,D b,a,C b,a,B b,a,A
60 a.a,A a,a,A a.a,A b.a,A b.a,A b,a,AB b.a.B b.a,C b.a,D b.a,C b.a.B  b.a,A
100 a,a,C a,a,AB a,a,BC a,a,A b,a, A b,a,B b,a,C b,a,D b,a,D b,a,C b.a,B  b,a,A

VA B 8 2 R ) P4 1S TR K /N 5 6 2 B A ) 7 P=0. 05 AP A7 AE 5 B 25 5. 45— 0 B (/N5 5 45 S X JR A
5 AR /NS R RS AL TR L5 K S TR A HLIRAE R . A0SR 100 d i R HLAE DON B ik
T 5 0 B 7 3 9 5 5 LB WL G ot L A e B 25 5
% J5 3 NO; & =38, DOC/DON {5 % % .
2.2 k&M DOC/K&E M DON WK 2.3 THERREPEESHNESEMERK
M 2 R DUE Y, B B R B T AN T FF b o B HLAR (O A AL f 3 0
[ AL 7 KRB A LT C/N &4 7484k, A - 18 45 2o A 1 53 3 N s 1] & A 3K AR 4k, DT 52
x2 EFRWEAREALEKEE M) - S TCHL A B AR Ak, X BN AP A Al
DOC/7k & DON K34k SRS RAMA N A T BE W, NH &80T
WRILBAE® K. ¥R 0. 2% A . NO; 5 &

LB wIdR C:N s C:N Ab g wth C:N 5 C:N

MZ  2.06a 2.25b CS+MZ 2.23a  1.87b TR A SR 19. 3% ., DON 5 M al s aA

CK  1.67a 6.40b  CS+CK 1.96a  1.85a . 0 \ _
1]~ 12

M2 1.96a 8.20b  CS+M2 1.59a  1.90a B+ SO' 5é° Mﬂi 3 ‘EIUE'LH iﬁﬂ/ﬂilﬂﬂﬂ

M4 2.32a 16.18b  CS+ M4 1.84a  5.40b SR 4 NO, & &7 + 8K R 3 B n &+ pr

o7 B S TR Bl IE T K T 15 o 2 808G 0 #
DON & & n] %5 %0 He 491 Bifi BE g 7K SF- 522 80 B 5 %) %
R, M AFEFEE NH, & ] 175 & L i) 3
ARBAT B4 NO; 7 50T %5 20 b 5] 5 225 A, X 5
DOC/DON {7457 , T vh 5 1 75 8 A LR 4 352 (1 AR A BTk 20 . DON (5 B0a] 8 &0 e 1) 384 s 78
DOC/DON {25 55, H LL &5 & 4 UL A0 4 s gy 4 Fhb B b 2 30 55 50 A [l 9 28 f LA

3 TEAKBREBEDAEBRAS &2 BRALLG

KR4 WG i 2 B 32w DOC/DON [ (i ¥ 48
B . o F R A ALIE 8 A9 DOC/DON {H #
Be. MAFEFFE, AR 532 32 W 19 DOC/DON
EAS AR . IS FF A IR )2 8 ROt JE 1 18 Y

4b 30 NH{-N NO;-N DON fib 3 NHi -N NO;-N
MZ 0.3 4.7 95.0 CS+MZ 0. 2.2
CK 0.2 33.3 66.5 CS+CK 0. 4.8
M2 0.2 51.2 48. 6 CS+M2 0. 8.1
M4 0.2 61.5 38.3 CS+ M4 0. 21.4
T3y 0.2 37.7 62.1 S 1 0. 9.1

2.4 DIN 5 DON #8334 #r

IFE 4 A LA 1.4 TR R R Ab B KR R
W DIN 5 DON Z [a] 82 3 640 3¢ . HAS 5 AR A
F 4 TEKZRE® DIN § DON X5

W A HUIE A /KIZ $2 3+ DIN 5 DON 2
MR 2 G TR O . AR AT R0 b B R i AT AN
o A LR £ B P el B 0 A G
J A RS A 0y K2 429 DIN 5 DON fi
AH I 22 B B AT I AT 3 i ks . Heb DA s i

Ak LIPSES Ak 2 LIPSES

MZ —0.37 CS+MZ  —0.17 A HLAE B AR L 9 T A% AT Ak B 6708 56 2 800

CK —0.70" " CS+CK  —0.55" 3 gieS5ihie

Ve S oz oo L L AT U ) i B K A DON LU i
M4 —0.95" CS+M4  —0.927 "

5. CK + 3 fE . M2 f1 M4 fHHE AL HERAK.
43



ok % M F LA

46 B AN [ 4k 2R A 3K 7 P DON & & /) 25 7
A e 5 R L FE A B B A 6 L B R M Y B ) 2
e 4 A Ay, 2 HERFZE P 9k M DON A e 7E —
ERE LA R TR, walsem e ) %
EHRBZMANE. ST YY) R 2 R
PR, BEAR T XKW A PL R W 2 TR 22 1)
TR PR A HL Tk A, DA e IR T e K s
DON &, JFR5% 7 R 8 & & E 7] fig
JE PR T b R T R S A R A 1 Y TR e
P T 8 1T A 7K P A IS i A T 5 1S 1) 4 o 1) A
fb A FT BEIEAT 50 20 A B . IF 9% 2 BA X b £ B
FARAR A B T B ER R S YR B T
FLRM AR DON & &0 B 58, E8FE
I FR R BT 4 138 v AR W AR X D K s P DON
5 e Ak P L A R A X R AR AR A i e
Ab PR AR AR B

— BB 5 N Ry B A TR 0 B3 A B A 4K
E4201 DON & 5 fE —1~6 mg-kg' L, H
s R HA B m C/N AR 9 5% 25 I A B A Af
[E1ZRANE A (= v | | = IS s el 7 e 7/ S 7 e
Asmar 5 % BUAE R INAMNE CCRZEBD 15 7518 56
o AT PR SR D S A Y A X — I 4 (]
i A A= TR sk S0 20k 3 42 & TR R R R
1 DON By R, X LA R 19 s Beml DLA 2 FpoA
() (%) BIL T i e < o e 9058 ) Ah BB T B0ZE 0 6 LY
EEFRTREREM T DON &8, —EM+
WA A E DT AN S, 8E N
DOM 7 i BB W e T A S AL & W
Neff 29 Al & B0 T 76 B 55 = 0 i ol i kA
BLBE sl 2D o DT TE S5 T 5% a3 5 il HL ] . X m &
AbEER DON Fi s imvnl g2 h TAGIE TA
ML AS 58 457 ff 7= A2 TR Z oK s M &% A fk
Hye,

A WY B 4 g B8 v A LA X T A L
A B R R SR s R 25 8 IE B Y3
IR IR 5 IR E R R C/N A8 58 5k 7T DL A5 2]
A8 G 00 R, U 2 P s A PR - R R
WA, AR R W T KA G ) P 4y
RIS 2K A HLT B C/N R A8 % 1 C/
N A5 55 0] fe 2 & A0 A& W 0 5 o0 i K s A
ML T 30 A B AL S Wy AR X 38 0 . AB X T A A AL
JE F) A R 15 it A AL AE 4= 338 rf R i A AR P N Y
SRR A P 0 B i IR A AN it A - e KA A
BLIE A C/N R4 5 A FLAE 138, 17 0 56 o A it
44

JE 3y C/NARTAHUIE R, [REHmA £k

FEFFIE KA LT C/N X FA%E, X af

A2 H1 T I A+ S A AL i AL AT o S

AW DOM A= ¥y [ it Z 8] A7 16 4 A [m) 78 5

B 0 B TR) 25 47 ] 3 1 A L BT P R AR A g

B 5 VR R IR A A BIL ST N E TE 43 il 1A BB T

(RSN G S X R SN D T S i)

TR A A L s e T a]

BHEA PR C/N AL,

TR KR E A LA SR
NO;-N 5 & 54 5 3 770R OC 7T 5B R WK R 4 1y
TCHL R E (3G Ik U5 T AR B8 A A LU 3 4
AR B o3 i TR+ SR LY B 4 i 25 3R
APALSE P77 A L 3k S Ab A W AT S 23 1 T
AWyt — LB TR AU —#84r DON £x 4
Wik, AW L5 DON By iE P B UK &R . —
S 5 3% B AT A 3 R RN 1 a0 A
L5 SMB FI N A3 I £ A0 2, 5N 55 &0
L2 Ta) i A OC L A I 5 2 i A 3R DL R
WEWI T AR &, U] RS T E AR A
(AR X R B O ELIA O 5 0 2 0 it A R
IR A HILAE S A it A 2 PR AT
PLA A IX 2 A A Bk 32 1 DON o 5 4 A0 1k
AH G B 1E MRy E N LR A
e ¢
[1] Kalbitz,K,Sollinger,s,Park ] H,et al. Controls on the dy-

namics of dissolved organic matter in soils: A review[ J].

Soil Science,2000,165;277-304.

[2]  Marschner B. Sorption von polyzyklischen aromatischen
Kohlenwasserstoffen(PAK) und polychlorierten Biphenylen
in Boden[J]. Journal of Plant and Nutrition Soil Science,
1999,162:1-14.

[3] Zsolnay A. Dissolved humus in soil waters[ M]//Piccolo A.
Humic Substances in Terrestrial Ecosystems. New York:
Elsevier,1996:171-223.

[4] Sparling G P,Ross D J. Microbial contributions to the in-
creased nitrogen mineralization after air-drying of soils[J].
Plant and Soil,1988,105:163-167.

[5] Appel T. Non-biomass soil organic N-the substrate for N
mineralization ushes following soil drying-rewetting and for
organic N rendered CaCly-extractable upon soil drying[J].
Soil Biology and Biochemistry,1998,30:1445-1456.

[6] Williams B L. Nitrogen dynamics in humus and soil beneath
Sitka spruce (Picea sitchensis (Bong.) Carr.) planted in
pure stands and in mixture with Scots pine(Pinus sylvestris
L.)[J]. Plant and Soil,1992,144 . 77-84.

[7] Murphy D V,Macdonald A J,Stockd ale E A, et al. Soluble

organic nitrogen in agricultural soil[ J]. Biol. Fertil. Soils,



4 2

#

b4

FEERFEANARE R THEMELAN Fo AN 653 h

(8]

9]

[10]

[11]

[12]

2000,30:374-387.
Asmar F,Eiland F, Nielsen N E. Effect of extracellular-en-

ability of soluble organic matter in maize-cropped soils[ ] ].

Geoderma,2003,113.:237-252.

zyme activities on solubilization rate of soil organic nitro- [13] Smolander A, Veikko Kitunen, Outi Pnha, et al. Nitrogen
gen[J]. Biology and Fertility of Soils,1994,17:32-38. transformations in limed and nitrogen fertilized soil in Nor-
Neff J C,Hobbie S E, Vitousek P M. Nutrient and minera- way apruce stands[ J]. Plant Soil,1995,172:107-115.
logical control on dissolved organic C, N and P fluxes and [14] Deluca T H, Keeney D R. Soluble carbon and nitrogen
stoichiometry in Hawaiian soils[ ] ]. Biogeochemistry, 2000, pools of prairie and cultivated soils: seasonal variation[]].
51:283-302. Soil Sci. Soc Am,1994,58:835-840.
Fog K. The effect of added nitrogen on the rate of decom- [15] Mengel K,Schneider B,Kosegarten J. Nitrogen compounds
position of organic matter[ ] ]. Biological Reviews, 1988, extracted by electraoultrafitr-ation (EUF) or CaCl, solu-
63:433-462. tion and their relationships to nitrogen mineralization in
Zech W, Guggenberger G, Schulten H R. Budgets and soils[ J]. Plant Nutr Soil Sci,1999,162:139-148.
chemistry of dissolved organic carbon in forest soils: effects [16]  BRIEAR  Z50AH B o B0 RG. Tt FH 4% 25 85510 4 18 /5 4 3 L e

of anthropogenic soil acidification[ J]. The Science of the

Total Environment,1994,152.:49-62.

AR ALLM/ /B kR B L 32 AR R IR R R Y 1
SRR MR ST, YR PH < ARAE K 27 R4t . 1995:159-163.

Gregorich E G, Beare M H, Stoklas U, et al. Biodegrad-

Effect of Maize Residues on Dissolved Organic Nitrogen and
Dissolved Inorganic Nitrogen in Brown Earth

XUE Jing-fang''* ,CHEN Shu-qiang” , WANG Jing-kuan'
(1. Soil and Environment College of Shenyang Agricultural University, Shenyang, Liaoning
110161; 2. Jiamusi Rice Research Institute of Heilongjiang Academy of Agricultural Sciences,
Jiamusi, Heilongjiang 154026)

Abstract; The effect of maize residues on water extracted dissolved inorganic and organic nitrogen in Brown
earth with different amount of manure application was studied over the period of 100 d at(3042) C. The ex-
periment was composed of different types of treatments:four fertilization level soil and addition of corn straw.
Water extractable dissolved organic carbon(DOC) displayed the same trend with time in all treatments that soil
DOC content increased immediately and returned rapidly to background level. DOC showed a little response to
maize straw amendment at initial stages of incubation. Water extractable dissolved organic nitrogen(DON) dis-
played the same trend with time in all treatments that soil DON content increased significantly and decreased.
DON showed great response to maize straw amendment and manure amounts at the end of incubation . Manure
application amounts and the presence of maize straw interacted to have a significant effect on the concentration
of NOj in extracts . Highest concentration was observed in extract of high fertilization soil without corn straw,
whereas lowest concentration was observed in extract of subsoil with corn straw. The C: N ratios of the ex-
tracts widened in manuring treatments as the incubation progressed,indicating that the soluble organic matter
was rich in labile organic N. Maize straw amendments made DOC/DON ratios relatively narrow. After applica-
tion of organic material, the ratios of NOj to total dissolved nitrogen(TDN) decreased distinctively,and DON
made a greater contribution to TDN. The ratios of DON to TDN decreased with application amount increase of
manure. DON had remarkably negative correlation with DIN in medium and high fertilization soil. Maize straw
amendments made coefficient relatively decrease. These results suggested that DON was decomposed preferen-
tially in medium and high fertilization soil. Readily mineralizable N of DON was dominantly amino acid-N maize
straw amendment affect the rate at which it was decomposed.

Key words: maize straw; dissolved inorganic nitrogen;dissolved organic nitrogen
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