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FEAR T Z R BSR DL K - 385 B 2R A R A 7 ORIk 3 S A, — Tl ey
T (40605 ] 52 BERARRTE A R g — T3 Tl B et R AR T e e 2 SR K MR B 5RO P AL IE R 2o 0 3%
AWK PR 87 A — € R, BB it A 2 B 1K 338 /N L, (R it I A WLST IO 4K, 2D 3 A WL P 25
& At AL AE 2 st B TP 5 R & 3l A AT AR SE 6 B SCEL R MUBR e AR 2R, TR e o
WUBS P AR A Bk T — 3 22 (A ) Zh A P (H e T SR 26 A0 22 3, AL I X 38 LR S Wi B AIT 9T 45
RA o WG B 25 a 1K E A7 1B A 7T R T R AL T % SR SR HL R R A /D , L
FUEFRAR 7 H AR R . 100 A ST FE R, AR BT 261 T, 38 AL 24 B ke 2 BR 4
MBEZAG T Ea% . TIBA NI B 7 BRI T8 2 PR 0 3 A LR 0% Ja B R AE AN B 25 2 AL ) B BT B,
A PEAT LI A 0 BE R S AR T B X H S MU R R R R . WA A HLAR (SOC) & 1358
CO, HETBR S HABFRE ] BB A DI 58 R, " A AR (SOND AR L3R R Bl BR A 7 2 — , T A%
B E VR MR S P RAE A WL IR T8 7. 1o 38 S 20 A HLBR C(HFOC) N D S2 W B AR 1A
PU™ P45 & 35, RAL TSR WU ST AE W R R € ™. Chaudhary S8 7T B, KU1 ft A6 AL B
PO AT HUAE YT AT LASR -2 R 1F R gt s Ve A WL, H s VEA WL RT A 0 ka3 9 DR+ 308 PR it
Xt AT HURR R W R BB R AR . H IR AR E MEA ML B AL 5 RN R HIRIR R A 2 el B K.
Bharali %" F 5t 2 WAL IEHC A HUIE S8 A A T 3888 VE A LR AR 2R Sz L3RR R [ 77

BT RIS S ) R A X A SRR R AR AR AEAN A, HA R &
A 20 W% Tt PR B 3 A AN Ttk A A 385 3 T A 7 LA/ ARG AR 5 Pl 3 H YRR 22 X, WE T IESE 5 af%
A AL A M R FEAEATEACL 25 1F T, 22 FOBEZ L3 A HLa B A WU 4 73 22 0~200 cm 35
AR R AR, DU B AN RIS 2 A = St — e ik 4l

1 MR57EE

1.1 R A5

TG BEAE T R 0 T FR AN R X, A7 T 1L P 2 R B0 R AE B (36°22" N, 111°35" E, 4K 648 m) .
B X AR R 12.6 °CL,=10 CiE s 3 327 C, F /K E L) 500 mm, £) 70%EHE6—9 H . HI3ERM
AR L, s p g b g, 2012 FEREHT BT Z L3 pHAE N 7.9, AL & N 14.6 g/kg, BHE TS &Ry
27.3 cmol/kg, &R N 0.87 g/kg, T AR & N 10.4 mg/kg, AL & 4 10.4 mg/kg, H A&~ 168.2 mg/kg.
0~20.20~40.40~60.60~80 F180~100 cm - JZ AR BT &4 7 9 1.21.1.35.1.35.1.30 1 1.36 g/em’, 100 cm LA
R E % 1.36 g/lem’ it .
1.2 R 58

RISUET 20124, T 2017 4501, W B AL G R 7 it AE AR B (FF) ALk e 42 it AE A 3 OMF) FHZE AR AN Jii AR
AEFE(NF) , Horp FF AL 2 I8 & Dy 24 3 7 S0 AE , BAA N 150 kg/hm?, P,Os: 60 kg/hm® s MF A0 3 i JIEE R
F1“0~100 cm 3 AiH A FUR 15 1L , 0~40 em £ 2 BEFRE S HE AL HOA , Hod it & (DLAEN T =1 H i7 = =
T AU -FE T 0~100 cm 3R A R B+ 1T 0~100 em RN S 22 42 BIME (110.0 kg /hm?) ; J 3 (B =1
Py H A 7= R 7 CED < B CHR D R0 Wt 8 CETD R UK 0~40 om 1 2 OB 4 B . NF b BEAN it AF:
AR, AN AR 400, R BENLX A, i T R N A, N XA 210~520 m?. B A AL &
W1,

&1 XL & 42 H 5 (N-P,Os-K,0) Al = kg/hm’
Qb B 2012—2013 4F 2013—2014 F 2014—2015 4% 2015—20164F 2016—2017 4 &1t
NF 0-0-0 0-0-0 0-0-0 0-0-0 0-0-0 0-0-0
FF 150-60-0 150-60-0 150-60-0 150-60-0 150-60-0 750-300-0
MF 125-105-41 95-64-32 105-52-30 90-53-45 58-53-45 473-327-193

JIr A b B 1) 2% /N 22 Tk 7 X380 O 5 Hb 2% 3k R R VR IERE , TR B2 13 om, SR A8 PR, 47 8E 20 em) , 42
RS EAERE PR AT (9O H 23 H—10 H 1 HD— R SN AH RN X, BN LR JE R . & /N3
FlN“K: 87447, #8150 kg/hm?®, Z/NFEAEB N 10 HEWRE6 H,6—9 A NERHN . 4R ER
BEIKAMANEERE . /N ZUSGERING SR B S USCHIN L RS AT B 78 st 3, 7 H h A AT B R IE 1 .
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1.3 #mRESNE
1.3.1 #ak i

T 2017 FEA /N AFFl AT KA B AL FEBEIZE (0~20 cm) AR, — 30408 5 4 1300 5 /K o R o 4
Z(NOy-NFINH,-ND , 57— & 53 K T H T A AL A 5
1.3.2 M2 qm B 57k

A PR (TOC) A4 Z (TND 43 31l SR HL AR TR 4 V- A I R A s L IR e ™ . 380 i
A (NOS-NFNH, -N)KH 0.01 mol/L CaCL¥EF IR » AA3 Ll 7 A Gl & ™. K 0.5 mol/LK,SO. 2+
2,0.45 um JEMELIE , F TOC (MultiN/C3100) 43 T A & AT 7 £ LB (SOC) , BT ¥ M i 20 (SOND R F ik i iR 4
AL L R, T SON N M B A 5 R A E M 2 E™. LA A MLk (LFOC) & H A MLk
(HFOC) . #2404 WL A (LFON) Al # 20 A HL 2 (HFON) [l 52 : LFOCHFOC X FH AL 8 %5 i 43 2H v 0 e 2,
It sk B L IR I 5 6 R 2H 3 1Y) LFON \HFON % .
1.3.3 5 7 kAo B 4L 32

TEEHA R R E (kg/hm®) =12 JE B (em) x IR FUR & (g/om’®) > - 58 50U & 73 2 (mg/kg /10,

IR 56 $0 5 F Microsoft Excel 2016 % # 4F & , 3+ F SPSS 19.0 #4317 Gt it 4 ¥ » R LSD k4856 P<
0.05 7K~V B2 Rtk .

2 GRG0

2.1 FEFEAEFEext R i3 H 1% TOC FA TN 285200
oSS a NF ARG LIRS A YLK SR EWR 2 fian. R 20TH, ZHZ LETOC 2RI A
NF 4bBE>MF Zb#>FF A2, 72 5 0 3% . Horp NF AR BE 1) TOC &:45 2012 4F0 56 /i (1) TOC £ (8.5 grkg) 3N T
24.7%, 1 FF A3 TOC &5 2012 15056 3 7 U B#AK T 8.2% , MF A BEFE(% 2.4% . A[FAEACALEE N TN &2 57
AR A 1.02 gkg, 105 2012 4RI AT 135 TN £(0.87 ghkg) ¥ — & FEREHE I .
k2 4S5 a R Tk W LA AR A TR Uk R B AR E A ALK R E

kb TOC/g-kg')  TN/Ag-kg'  SOC/mg-kg') SON/(mg-kg') LFOC/(g-kg') HFOC/g-kg') LFON/(g-kg')  HFON/(g-kg")

NF 10.6+0.3a 1.03+0.04a 59.9+1.6¢ 10.9+1.9b 1.9+0.6b 8.7+£0.4a 0.25+0.04a 0.78+0.02a
FF 7.840.2¢ 0.98+0.07a 87.4+5.3a 16.6+1.3a 2.1+0.2ab 5.7+0.2b 0.18+0.06a 0.80+0.07a
MF 8.3+0.3b 1.04+0.07a 75.7£2.1b 16.6+0.5a 2.6+0.2a 5.7+0.2b 0.21+0.07a 0.82+0.02a

W FIGIAS R - B R 22 53 35 (P<0.05) .
2.2 A[EIhEREHE ME xS £ 1 32 FH 3% SOC F1 SON 2 RIF2 N
AN[E AR N 22 R R AR MUK IV E R LR 2. iR 2 AT DL Y, & B L% SOC
59.9~87.4 mg/kg, i 13E TOC 1 0.6%~1.1%. FHtfEALFE SOC &K I K FF AL 3>MF 4 B> NF 402, H Ab 2
i) 22 5 B 2% . 1% SON 4 10.9~16.6 mg/kg, 5 135 TN [ 1.1%~1.7% , H: v L NF 43 SON & 1% , # FF 4b
PR MF A FEAI 34.3% (P<0.05) , FF A1 MF 4b B 7] 2 53 48 5,

E. RPWESZFEAFACFAEZAET B T g E R LSRR R (kg hm?)
RS A 0 O PRS0 0 R T - o e A LB R JO P 0 s Mo
HRAITHFE 20 |
2.3 T REIHERBHE Xt it % B + 1% 5 FLH B ALK (LFOC) 40 t .
Mz ER TR = (HFOC)RIF N e 0T —&—FF
22 2 AT, S M ARAL R R 5 M EHELFOC BN 1.9~ 5 ¥ X
2.6 ghg, FINMF 4> FFAREL> NFALSE Joh M & 0
LFOC % NF 4b 7 % 36.8%(P<0.05) . LFOC 4 Retefl — + | f
(LFOC/TOC) N 17.9%~31.3%, LA MF AbHE 5 57 AN [ Zb 3 160 L
[i] HFOC &4 5.7~8.7 g/kg, F o NF 4b ¥ HFOC # 2. & 5 T 180
MF HI FF 42 . HFOC )73 Bt b A5l (HFOC/TOC) 2N 68.7%~ 200 b
82.1% , LA NF Ab P f% iy o AN [3] it JE Ak 28 R 22 3% 1 B 1 REIA I 0~200 cm + &5 A

LFON F1 HFON #4422 5 AN 23 , 73 5128 0.18~0.25 g/kg Al
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0.78~0.82 g/kg, X Bi7E TOC H (1943 Bt ELA7 M 18.4%~24.3% 1 75.7%~81.6%
2.4 AEIFEREHE MR £ i3 H HIRESRR BN

S I S A R B DU A EE RAEAE, B LR ESE S a A it AR J5 3 FE R Y5 22 H 0~200 em 12

AEEME. HE 108, NF A 0~200 cm T2 S E B8 SRR, JLHAE 100 om T2 DL N HASE R
SR N B, 4 3.5 kg/hm® BL R o 0~20 em 2 U B T A HLARIA 10, NF b B S B R EHIE T MF
AEFRI . A AR 7 AU AR ) FF AL A B B IS B B IS, 0~200 om 2 A e RFRE =14 426.0

kg/hm?, B¢ NF A3 51 5.6 1% , Hodt 67%5E TP 7E 100~200 ecm 12 o 11 W 42747 it JE ) ME AL FE7E 23U
H D 36.9%FER |, 0~200 cm Al A Bk B B8 207.0 kg/hm?, 5 FF AFRAK 51.4% , %5 NF Ab 7 5 2.2 1% , FLBE
2 VR BE R & W IR

3 4% i

TOC 72 38 Sy i filh, o5t & 70 B A WL S NI b 7 i 2 18] (R 3h A5 145, Jiti A 72 s ey - 33
TOCENA-FH M EER R AWFFH, ELLS a At EFE KA T, FH 22 H H3 TOC it & 1 24.7%, &
FE T AL IEAN T . AR L P TR 1 (X 25 a (@ AR I8 R B, KA AS it I 4% 4 TR ASOHE 7 3 F )
ABEYERF T TOC B fb i, HIETOC = A B &S . RREFIL B8 & Il ge 1 A
WAE T o 7 81 B2 S5 P F0 0 3R B s A F30 H G B T OB IR IE HE b HLS T B s . (BWAB RN,
KHAA L AE AR DL A FEAR FE 38 B 3 TOC FE A T B #5-PATIRAS M. X Bk 1A ) RAESS
WA R, MAE AR TSRS, TEAVURA G HE — MR RERE. 20 R A AL 4
Tt M T A5 S A A L B A R A S I A0 Ul B AE — i LI SRR T, AN IR R 45 A RS A AR 218 H
AFDASEIE A AR 5T . AW I RS A RAR FELE N — AN AR P AT A0 A L X A A
it AEASE 2T IR B A R R AT AR 20 e A SR AR IR B0 )

A RETEH R IR K i Rt 7 B LB A AL, ASHIE 7T A Gk P it AL IE AL 38 135 TOC 24
RIS HT P& T 8.2%, 11 W 4% P47 it JE £ 3 TOC & WS PRI TR SR ILIESE 30 a 1Y H it A6 L8 -
A TOC 2 NS . (H AR 703 B 1 B it A It mT 42 5 1+ 3% TOC &2, AN At AR 2% 14 T 4% TOC
SN 58 & 45 C/N AN B8l A WA o A 0 P i B2 22 e AR AN —

SOC & T4 BURIHER A AR 7y, 2 TR A Y S B RE &R UR , 5 A E R R V). A
HOESE S a ANt IE P 2 1 T 338 1) SOC %A% G Ak ;- 0 s 428 It JIE 43 I 31.5% 11 20.9% , it BH 32 2852 AN it JIEL Fol
RN T AR A 55 3 3 i P 2L o TR R P ot S A 2 O 3 1 ALK A 1 A ML 7] SOC I A% o IXFE 2R
FERECRE FU A UG R . 7SN FU & B A it AR PR 2% A0 T 438 SON i K T it FH Ak e Ak 3
(1), SON BAIK 1) J5L R T B 2 ol A= 0 FIAEL ) () W e R F 9 T i A B 8 7K i) 9% )25 438 () 9 A% Y, T K 34 it FH
A4 R U AT 3 3o 5 AR A0 A3 i DA B i v 3B S i v 1 SR 4 v 338 SON &=,

LFOC FIHFOC /& #5181 % B 73 2H3 0 3G HLBR 70 AR X A B 5 04 % 45 6 1Y) 2 350 7 B LA, 3
ol e 7 A HLB RV PR3 o A AR E MRS o AHE ST R, &t I AR B R LFOC 54 1.9~2.6 g/kg, 43 Bt L4
(LFOC/TOC) N 17.9%~31.3%, R WH W45 & S HFOC £ # L 2 M HEFFamn T8 rA. +
b LFOC & S Ho A/ FC L9 5 - 338 S8 7Y R 9 A0 G WL 5 55 oAt L 3B IR IR 2 1A Ok 0 T IR G DI e 3R
B, e R i [X 12338 LFOC F7E 0.65 g/kg 7547, 73 IiE FU A3l /=08 85% - 1T it 2517 P - b [X (1)t 72 3R B
AN R A% 78 55 A I BE T 38 LFOC 1) 43 B EL AN R 4.7%~11.9% . ASHF 78 rh 1238 LFOC & DLIE 22 AN it
JIE A A S A1, DA M~ it A A v o R I S5O RS0 WL T 5 AR 3R B, K 30 it A AR 1)
RS AT T DAY IR R A B A LFOC 2. 17 RS A 3 IO 7o 45 SRR B, K i1k
JESE A F) T L HFOC AR R . JE R Al B 5 387K 73 2 A A LB 4H. 7 AL e i G oG o ARHIE Fi v, AN it AL
ik b B 1Y) HFOC 22 18 35 3 TA& o 0 R s 4 it A A B 1) . — 77 THD J5d FR) W i A 32 48 B it A S T P 2
IC O/N A ik 7 3 Ra e A MUBR I8 4k, BRI T HFOC &5 55— J7 T, AR MR 2 1 R e g sh &
B 22 MR FH AR 5 23 At AR A AR 2 Al , I3 — 2P T AR 2 T HFOC . =4 NP9 °C [RIAL 22 BB 7
T, TS FT 2R A AR o] £E A8 I TR] Y (1~3 a) IR AL R @ S AT . BAMAIERBARHE
it AE A B R £ 398 ) LFON A1 HFON 4 2 53 AN 55 2%, (E O A 5 & A 3907 P A AIE AT DL 3R 5 1= 33 LFON 2535 1
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AUV S A &, R R R Rl — B o

AW T, AL G A P it AR AR AR R 22 HH 0~200 em )2 3RS S EU5R & mIA 426.0 kg/hm?, Ho 67% 4
FTE 100~200 cm + /2 . R AL Go A 7 i U AE O 20 388 1 1 P Wi, HLAZE KRR S R R
A SR T AL R R X T SR B, 2t A 160 kg/hm? I, SRYR T 24 2 it A 208 1) 5k B8 T o 3
64%~90%. 534, T AR IR v SR b X A 8 o I A AR, /N2 RE T 0~100 em HARAE SR
FHE A BME N 110 kg/hm®, L, 3% 5 F 545 oAk it JE 2% A T 22 H = 338 0 25 280 50 e 1) B e 7K b 2
PR o Gk SRR H A 3R R Gim BOK G 20 FE A 7 WHCNS 7 4E 4 7K 24 530 mm A2 A5 1 AR X A
TR, AR EUIE 1 32 B2 )R A A B BE PRI, B it A0 B 2% 1 T R B R AL 33.6% . KT
IR AN ) A IS R, LR AR R AR ) SR e, R T DA PR A DL E AR ()
A P 10 it A B ELRL S PRI 1 o ARHIE AT R I P A e AR T 2R S a BN B AR 2> 36.9%
X 0~200 em 2 il 7 Uk B B R P AR UK 51.4% , KR PR T A3k R AU

4 25 g

D)5 2 b RIR A SRR AL BRI K TR g T S A LR AR 2 WL S T A AL
FIEVELL 5 (TR AERRDO B it AL RE AL B4R & T AR ) o R ) A A LB &, b 42 v T I E MLk
=, IRIL 24.7%.

2) H A WL AE OB DL T B2 B0 LA 68.7%~82.1% , Je: 2 FH 4 338 [ A7 A ML i - B 3. it
e E 1 B 2H A HURK ) 3 1A WL B e Ak, 38wy 1 Rl I A LR AR A WLk &, HLS A BFLBR FRAIC T
2.4%~8.2%.

IMEGEAR F  RUE AR N T A S R B 5 0~200 cm 2 BURUE EIA 426.0 kg/hm?, H 67%5E A1 7E
100~200 cm 1 J2 , B A m bk e KU -
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Effect of Different Fertilizations Patterns on Soil Carbon and Nitrogen
Changes of Dryland Wheat Field in Southern Shanxi of China
LI Tingliang'?, LI Shun', XIE Yinghe"*', GAO Zhigiang’, WANG Ruixin', MA Hongmei', LI Li'

(1.College of Resources and Environment, Shanxi Agricultural University, Taigu 030801, China;
2. National Demonstration Center for Agricultural Resources and Environment Experimental Teaching,

Shanxi Agricultural University, Taigu 030801, China; 3.Collage of Agriculture , Shanxi Agriculture University, Taigu 030801, China)

Abstract: [Objective] The objective of the study is to determine the changes of soil carbon and nitrogen under
different fertilizations, and to provide the theoretical support for reducing chemical fertilizer application rate and
improving soil fertility in the rainfed winter wheat system.[Method] The study was carried out with three fertil-
ization treatments, including the farmer fertilization (FF), the monitoring fertilization (MF) and no fertilization
(NF), during 2012—2017 in the winter wheat cropping region of dry highland in Southern Shanxi. The changes
of soil total organic carbon (TOC) and nitrogen (TON), organic carbon and nitrogen fractions, and soil nitrate-N
residue in the 0~200 cm soil profile were assessed. [Result] Soil TOC concentration under NF treatment in 2017
increased by 24.7% compared to that in 2012, which under FF and MF treatments decreased by 2.4%~8.2%. Con-
tinuous chemical fertilizer application was more beneficial to the increase of soluble organic carbon (SOC), solu-
ble organic nitrogen (SON), and light fraction organic carbon (LFOC) compared to NF treatment, in addition, the
effect of MF treatment on the increase of SOC was larger than that of FF treatment. The proportion of LFOC in
the TOC under different treatments ranged from 17.9% to 31.3%, therefore, heavy fraction organic carbon
(HFOC) was considered to be the main form of soil organic carbon sequestration in the wheat field. Compared to
the FF and MF treatments, the NF treatment significantly increased the HFOC concentration, which was favor-
able for soil organic carbon sequestration. However, no significant difference in both light fraction organic nitro-
gen (LFON) and heavy fraction organic nitrogen (HFON) were observed among different fertilization treatments.
The accumulation amounts of nitrate nitrogen in 0~200 cm soil layer under the FF treatment had been up to 426.0
kg/hm’, 67% of nitrate nitrogen concentrated on the 100~200 c¢m soil profile with a strong leaching risk. In con-
trast, soil nitrate-N residue in 0~200 cm soil profile under the MF treatment reduced by 51.4% compared to that

under the FF treatment, meanwhile, the rate of nitrogen application under the of FF treatment also decreased by
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36.9%. [Conclusion] Based on excessive nitrogen application before the experiment began, no fertilization along
with straw returning increased the HFOC concentration in rainfed winter wheat cropping region on the Loess Pla-
teau. Single chemical fertilizer applications could facilitate the decomposition of soil organic matter, resulting in
an increasing of labile organic carbon and nitrogen fractions. A large amount of nitrate-N residue was observed in
the 0~200 cm soil profile under traditional farmer fertilization with a potential leaching risk.

Key words: dry highlands in Southern Shanxi; fertilizations patterns; organic carbon; organic nitrogen; nitrate-N

residue; soil
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Nitrogen Use Efficiency and Ammonia Oxidation of Corn Field with
Drip Irrigation in Hetao Irrigation District

LI Zhe', QU Zhongyi", REN Zhongsheng', YANG Shaodong', XU Zhe', HA Sigerile', LI Mao’
(1. College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China;

2. Emancipation and irrigation Administration Bureau of Hetao Irrigation Area, Inner Mongolia, Hangjinhouqgi 015400, China)

Abstract: [Objective] Reducing nitrogen loss via leaching and emission is critical to developing sustainable ag-
riculture and the purpose of this paper is to experimentally study the nitrogen use efficiency and ammonia oxida-
tion of a corn field in Hetao Irrigation District. [Method] The experiment was conducted in a field in which and
we considered five fertilizations with the N:P,Os:K,O ratio at 0:0:0, 62:72.9:40.5,216:97.2:54, 270:121.5:
67.5, and 324:145.8: 81 kg/hm’ respectively. In each treatment, ammonia vocalization was measured using the
Aeration method. In the meantime, we also analyzed the accumulation of ammonia volatilization, its net loss
rate, corn yield and nitrogen utilization efficiency. [Result] The ammonia volatilization rate increased after drip
irrigation and fertilization, peaking second day after the irrigation. When the applied nitrogen was more than 216
kg/hm?, the amount of ammonia volatilization increased significantly with the applied nitrogen. The accumula-
tion of ammonia volatilization at different fertilizations over the whole growth period was 6.14~17.56 kg/hm’
and the net loss rate was 1.93%~3.52%. Soil ammonia volatilization rate was significantly correlated with soil
temperature (P<0.05) and soil moisture (P<0.01). The yield of maize peaked when the N: P,Os: K,O ratio was
250:112.5:62.5 kg/hm’, with the ammonia volatilization substantially reduced. [Conclusion] An appropriate N
P,0Os: K,O ratio with drip irrigation can effectively improve crop yield and nutrient utilization efficiency, thereby
reducing nitrogen losses.

Key words: fertigation; ammonia volatilization; maize; nitrogen use efficiency
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