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1 #REFZE

1.1 RS Xt

TR DX B, T30 77 4 R0 T 9] L i 1% i
(42°21' 30" N, 123°36' 12" E), J& T iRk
Riti 2 KA, DU B, WA R, H R,

BRI KR, EWEE 700, FHH BN
2700 h, 4 — 9 AARH A 1700 h, F¥FEK
1500 ~ 600 mm, JoFEH] 148 d, = 10°CH R
3200°C, Mt - e i SN0 I A5, AR 4
0 ~ 20 cm TREINE SEREFRAL MR ), SR 1,

x1 AU HIEEAER

_— HHLT g A il i 3 A
e pH
(g/kg) (g/kg) (g/ke) (g/kg) (mg/kg) (mg/kg ) (mg/kg )
e 5.30 16.42 1.15 0.45 20.10 86.16 18.94 129.00

1.2 R SR

FH )l R 2 i 0, = XA RS AR K
[ AR, kiR A B (3R F 2017 48 ) . HEJE
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(K,0) BB AR, #5490 kg/hm®.  H i) 3 56
LR E SN, O AKEH (X, N210
ke/hm®, N14); @ F% FF ¥ # 8 K £ B (N 180

kg/hm®, SN12); O #F 8 # 8 F& 38 H (N 210
kg/hm®, SN14); @ 5 FF 8 i 8 F& 38 H (N 240
ke/hm®, SN16); O F% FF ¥y # # 16 H (N 210
kg/hm®, o N 30 kg/hm® J5 8% 2 8k 22 1% #1381 B

Jiti 1, SN14HY ) ; © % FF HE i e Bk 8 B (N 180
kg/hm®, DSN12); OFS FF HE 8 5E #k 6 H (N 210
kg/hm®, DSN14); @ F FF HE & 58 k6 H (N 240
kg/hm®, DSN16), /NXJHFL 36 m* (10mx 3.6m) ,
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JEH 30 ~ 35 em ), HEFEFIATLE R BERLE
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ez i (MERS = 80 em ), WEWG R L2 5% 1Y
FLAG R A K TR I ik P R R A T RS AT &
B, JEAREE BT B, SRR AL 2
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e i
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AR TR ESH EAREF, O THaZE10H
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A HAAMEGE ) X —8, I 5 Yo AR > 5
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W -3 rT R A 57 o
1.3 s bR Rk

JFHLA (IN, NOy, =N + NH,"-N) & 2 mol/L
KCI e, EZm s (AA3, TEEAY
FLLATED) W, AT (DTN) R AR
R # Ak — AN BRI e s WA PLA
(DON) = DTN - 1IN,
1.4 ik

i 56 B0 P8 R FH Excel 2022 #F 47 &b 38, R
SPSS 19.0 #4748 143 #1, K Duncan’s %17 £
WA BUERHIME £ iifE2E RN
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DTN 5 . & 4h, A8 12 % %F 4¢ 1 £ 3 DON FI
FEFF I R FEFRIA B x R Z % 52 B AE X IN,
DON 1 DTN & it 19 5% Wi 33 3% A 1k 2] W 25 K7
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®2 BHEEAXMEIRZENRELBEATAERASS

EVHHNEEZFTESH
IN DON DTN
AT
F P F P F P
FEAFIA H 2200 0.114 1.383 0253 1.856 0.158
RIEiZ % 3.868 0.027° 1.144 0321  3.674 0.032°
FEAFIAH x
0.247 0.782  0.006 0.994  0.084 0.919

ANLis %

xR0 P<0.05,

2.1 FEFE SR E 750 - 5 TCHLA R
IR EH%MHEL%XTZQHEIJEL% IN 52 M 4 3

(P<0.05), H & K462 ~ 38.11 mgkg ( 1),
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WAk, 7EJS FHEr, DSN16 767 A 9 H R 2 3% 30
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FF T AR BE A+ 398 IN B 39, LU N 240 ke/hm’
o Bl A A AR, R AL AL HE A+ 39 IN
I OO0 I R AR Ak, AR Ay B B AE S 10 H—
SH2SHMOHATH—9 A2 H, WA ML
H 24 H—8 H 8 H; F#FH i Bl ik A= T LA
SN14HY 435 H 10 H iz (27.83 mgkg ), FEFF
HEJE HERF A AL L DSN16 4b3E 5 H 25 H &
(38.11 mg/kg ). 5 SN14 AL, BR8 H 8 H B &
fIlKAh, SNI4HY ih P 439 IN & 253, 3% i B
7 1.88% ~ 39.82%.
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2.4 FEFFIA 5 RNz B X 3T R Al o o
e [ESp A

FiFF i H AR 2 X ] i R A oy
IR B B (P<0.05 ), HASEAZ A4 & I
PRl 2 (B 4), FEFFA IS HANRE (N14) t 15
DON 43 it Fb i 7e A A B IS IN RSO 24, 1
1 SN12, SN14. SN16 F1 SN14HY 4t # + 3 DON
A3 B B K T IN, 3% 5 DSN12. DSN14 F1 DSN16
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Jml WU 3] 4 SN12 A4b B DONSIN 4b,  F% FF i6
H 4b 2 1 3 DON 43 Bt Fb 1] 55 IN R E0H 245 ik
F4I SN12, SN14, SNI4HY F1 DSN12 4b 3 +- 3 DON
43 B B ) K T IN, X 5 DSN16 1E 4 M1 2, i
SN16 F1 DSN14 W] JC HAH 4, d B F5 FF Ky 14 @
JE & B ) £ 75 A= F AT 51 DON 43 e L i, R
FF M JE T Ak a8 H ) B B 42 5 AR F RTINS e
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FIA, tnl DO A Jea s | 2 A
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T E Y, AR SRR R A O B AR
gys BEAh, SN . R RISt 4 e A A AL
A AR B0 IE O S AN, T R - A
ZERifE S P, 11 DON BMAEYAZ N ER
HePR, —LE/NrFRE DON (I Bs & ILme s ) nl LA
FAEW A WA 0 AR, FEAT IR
AbFE A4 DON S efEAa R (4 H25 H—7H 9
H ) A TCREFFAb SR 20, e A= & s HJEHL
AR L H Rl i AU N T BORIE A 1 4
CRRT 1 - VSR ) W n, X R BB 2 — I,
Tl A 2k it i 300 5 - fdt AR T Y R SR HILY (20
AHLER . GIEMATCHLIRSY ) i tdm, Stk
Yiorfd, B Z . B, R IMERE R T (n
RIRES) 5 TR, MRERZEHEZE " 5
— 5, FFORIEBARKMIAER . KRR, K
PAAA T TAR TR, (R RS AT e
UEAh, o FREAF S AR, R A X 4
fE S0 PRI, RERFIA OGS R A LB

W, BfE A B, BRASFFHEE e
BEA HA T DON 2 =g i £ A (b ah, F5 AT 8 H
AbFE 418 IN. DON F1 DTN ¥ 2wl e Asf, i
EHEBES HI0H —5H25HM9OH7H —9H
22 H, HUEEBORBAL, X&EFN, —hm, &
FF5 2B BCHE A R, 3 bl ) H 9 RE IR
RN, B R R . A RS,
TEHEBEZ L aEm . R B S B RAT At
— IR, TR B RE IR Y R W, R
HERBHIER, BT HEA SR E N RSt
40 W Jr L, MR A E R (R - 4k
) AR, X EHEA BRI R IR R R
ARG A WIEDE, VEMIEE AR AR (R
W) - W ), X A R 43 A SR Lk
sy SEAEFIE (ERB - i), fEwik
W FR 5T BT 8 e, 70 BREBTT
o, SEAEYN HEFR OO T, 5
FEFFR IR BI AR AR LY, RS FFHE I HEREA B AL 2 1
HE DON TR (4 H25 H) ZHB—1H R
W, IR RN RS FTHE N Il TASFEIE A, (R 2
FEFFRERE /N AL, BT WS 22
SRR G TRZ L, RS @y, ##
— N T AREFFRE A, R TR B R
REVRIE N, PR HLAEIE T i s, Ak
S, MM 3 DON HZ 0

3.2 FEFFIE 5 RIS %% 4 39 s E L g T
A

RLIE 75 RN 5 B2 I F RS FF A0 2 A A 3
OYREGE R P, KRB R, AT HRIE
AN SEAZHEHE T, BAEEER, HEBEIE
Eel, BOmfEwAE R AR R, TOMEEY
BAEFUXAENT R, IR REMRN, R,
AR H AT, — 5 B EY A B iR A5
fEE Xt IR RN T — S SR
A, REFE IR W O T LA 4 W R
F, ENASAT AT LIVE A e A K P i R
AR, ERIEER B AN ERTER T,
W iEA A &R 5 52 (SN14HY 4bF ), HEZE +
HEIN BN, X5 H A s gl R —
o bR A RS B B SR FA 1 R A
SR E MR %, W T R R e,
AR, AR IERCE RN ISR, AR TR R
flE AR, AR R BN, (HXTTREFFA B
MRV ER N B3 EER R iER . Rk S54S
KBSV, DA SRS T34 HE 8 et ) e AT e 2R HEAT 75 1K
BRI

4 Z5ig

A H -SR] R R 53 1 A TR 2
FRE M7 il EU A B i A B Rl . A
i FH B it A £ 80 e 08 B 25 48 v 1 48 IN A DTN
i, em RIEARMLNRE T, AR IA I N
A DTN 5 1 bifi 4 it 280 385 k2538 i, 17 DON 1)
TE [ WA A T3 ORI - B, RS FTA
FH i it 098 3% IN. DON £ DTN & B % A & i)
Wi SR A, HLG(E & BB WG, 45
BH R M I, A RALRRIE . ARiE
FBEWT, EARKE AT, N 210 kghm® HET
il R 40 R 38 8 T S it 15 9% 28 AR % A1 38 T 47 R
AT R AR AN AR Sy, X AR AR IR B
DX R 48501 R AT 4 AR i F & 5 g LA 2
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Effects of straw returning and nitrogen application management on dissolved nitrogen components in farmland soil
JUAN Ying-hua', HE Zhi-gang, LIU Hui-yu, LIU Yan, CHEN Yue (Institute of Plant Nutrition and Environmental
Resources, Liaoning Academy of Agricultural Sciences, Shenyang Liaoning 110161 )

Abstract: In order to understand the effects of straw returning and nitrogen (N ) application management on dissolved N
transformation characteristics in farmland soil, and to study the straw-returning technology with improving soil N supply
capacity for Northeast cold area of China, with a continuous in situ-field experiment, the dynamics of inorganic N (IN ),
dissolved organic N (DON ) and dissolved total N ( DTN ) affected by different straw returning methods ( no straw-
returning, crushed straw-returning ploughing, decomposed straw-returning rotary tillage ) and N application management ( N
180, 210, 240 kg/hm’; one-time N application, postponing N application ) were investigated. The results showed that, the
straw-returning with N application affected soil dissolved N components content, and its behavior was simultaneously affected
by straw-returning methods, N application models and growing stages. Compared with no straw returning, the IN and DTN
in soil treated with straw returning with low N application rate ( N 180 kg/hm”) both decreased, however, increased in soil
treated with straw returning with high N application rate ( N 240 kg/hm’ ) ; DON in the straw returning treated soil increased
significantly during the early growth stages ( sowing stage to jointing stage ) , and changed with no rule during later growth
stages. With the increasing of N application rate, IN and DTN in soil treated with straw returning both increased significantly,
however, DON increased significantly only during spring maize exuberant growing period ( jointing stage to filling stage ) .
With maize growing, IN, DON and DTN for the straw-returning treated soil all showed a double-peak curve with decreasing
peak value, except for the three-peak curve of DON in the decomposed straw-returning rotary tillage soil. Overall, the
technology of crushed straw-returning ploughing with 15% N fertilizer at the rate of N 210 kg/hm” had the potential to improve
N management and enhance soil fertility in the agricultural producing areas of Northeast China.

Key words: straw returning; nitrogen application; inorganic nitrogen; dissolved organic nitrogen; dissolved total nitrogen




