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R WITHRE 2 MgmET (R D D BiFE
FR (FEFFRTE B A AFEFTIAE S /b3 ; 2) it
Ao, HL® 4 MHEOKFE, SRR (N0
Jiti & 135 kg/hm* (N1 i &0 & 180 kg/hm*(N2) |
Bt R0 225 kg/hm® (N3) , 5% Ab 3 it 420 = 48 #4646 N
T, YRR, BE SO 46%, it B R E
BURZ & DA ER A (BRI B — Rk )s
FUBEIBEZ) 35 emy AR, 28 2 SFEHUARIR AT, #R S K
S, BUAKZE FERE AN B3 AT At FTRD R4, R RS AF,
Jiti R 225 kg/hm®) AXF R (CK 4bEE) , 3k 9 AMib
H, %3 REL, BEHXAHN. RE T KA
Bl 918, MWLM BRI RE (BRI X Ab37E PR H A
B, BEJE 0.01 mm, Tl 80 cm) , #kEH 0.35m, 1T
P 0.45 m, FAEHZEL 6 Jikk/mm?, 5 AR, 9
H ARWCER o 156 F RS FF R U5 T 2 b 2R ORGSR 5 M 1
MFEAT, HEoRFEEFEFEN 1.5 kg/m®, 5 cm,
AR DX A A 72 m?, PNXAE S 3 m )+ IE
SR, DY R 1.2 m B 2R R RE T, TR
R 30 cm, BB KAEE A, EAS/NX AN B E R
A7, A58 /N X H R A R 42 IR b AR P R AT, Bk
WIS FE IR 1 Fin. HE KA E WK H & K
WE, BEVE TS, EWKEEEN 0.608 g/L; &AFH
HIVE K 3 IR, B IRBE 7K 8 AR F 7 Y X AR AL 1R K 8
A1 90 mm, FHVIHZE K IR e 2 A B D B IR
T, R 4 HKOF 150 kg/hm® (BL P,Os i)
BRSO S BR, BtEP R 4% 2 K P 45 kg/hm? (BL K,0
), BEIE. RS S0%ZEEAE NI — R,
T % B AE BRI N

SR Air temperature/°C
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Changes in rainfall and air temperature during growing period of summer maize

*1 AR
Table 1 Treatments of the experiment
e AR B R (BN
Treatments Stover mulching method ertilizer-N appl}catlon rate/
g 2
(kg'hm™)
CK  Mh#tER, TR GHED 225
BNO pfrgm () . MU, % 0 (NO)
BN1 BERSE, BEMEE, ERIEN 135 (ND
BN2  ATIATRE 5 cm EMFL 180 (N2)
e,
BN3 KR 225 (N3)
SNO  FEFFIRHE (S) : E—HFERkBent 0 (N0
SN ﬁﬁf%éﬂfﬂ%ﬁﬂﬁkﬁﬂ 35 em, A 135 (ND)
TAHE S om BRI TRAEF,
SN2 o LR, RRBSE S, 180 (N2)
SN3  JEFEF 225 (N3)

1.3 #mRESHN

D fEWdErs BB KRUGRIIBEHLIE R 5 AR VAR
PR, BEATE M FT 250 R IT RS, fEMLREH 105 °C
A% 30 min 5, % 80 CHTRMEIFE, FREH 1
THUs e, JEREA LI, I HyS04-H,0, T,
FELIRE BIE I E 2R & & .

2) 3 NOy -N REEHME R R KK, I
FEIT HE SN B B SR ) A FE N X 7y ER R 0~
100 cm ZEHE, & 20 em H—)E, LB NO;, -N &
KRS G EEEIE, M EAES R RN dbs) #
A MR F A=) TULS10PC AUEEAM AT Wk e T

3) BRI R

% N8 Ml 4= 7= 77 (Partial Factor Productivity from
Applied Nitrogen, PFPN, kg/kg) +&F8 A N EIEFTRE
15 21 BV PR Lo

PFPN=Y/F (D
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X Y AR EEA R G EY P~ &, kg/hm®s F BRI
A&, kg/hm’,
B AR 22 %% ( Agronomic  Efficiency of Applied
Nitrogen, AEN, kg/kg) & 5 it B I EVIF PR &
AEN=(Y-Y,)/F 2
X Yo MR IEALFE I VEYI P &, kg/hm®s
ZNEFIFH 2 (Apparent Recovery Efficiency of Applied
Nitrogen, REN, %) WFRENEEMWE, FRAEVIBRIHIA
FOR ENERLR B 7 o i U Y e
REN = (U -U,)/F (3)
b U it A ISR T 3k bR A R, kg/hms
Up NA T R AR 3t _E 3Rk S R, keg/hms
FNEU TR %" (Harvest Index of Applied Nitrogen,
HIND S BREY b HRE PR b B R 0 2 B O
HIN=U,/U 4
X U WIEVIUGRE FPRL R R R, kg/hm®,
4) BRI br
S ERR201E R (5) ~R (D) HEREzE
(Nitrogen Translocation, NT) \ RE &K 12 8% (Nitrogen
Translocation Efficiency, NTE) %28 B R R 8 mXTFf
FL I DT R % (Nitrogen Translocation to Proportion for
Grain, NTP) :

M=Df (5)
NT=Mpxn—Myx (6
NTE=(Mpn—Man)/Minx 100% 7
NTP=(Mpn—Mun)/ Ming < 100% (8)

Kb My AEMBERR RRE, gtk D ABE TYR

iR, o/tks fNSSERRMENE, gke; NTE AHEKR
MR R ZHITEAR, % Mp AT B 2R
28, o/t My ARAIIS A E SR RME, ¢/t NTP
N E R PO BN m R B TR AR %
Myne NSRRI 2R RAE, gk

T3 NO, -N B E M SR A EP I
R

5
My = phm, 10 (9
i=1
A Mo AR LA R R BUR, kghm®s p N3 i

AR E, gom’s NS i EHEREE, cm; om N
iR TIBHAE SR, mgke.
HEKAEFHN L2 NO;, -N EFR &
(10> fliR:
AM 1y =M — Moy (10

o My A Mg 7050008 B K BSR4 T JH IS AH
R¥E+Z NO; -N 2, kg/hm’,
1.4 BURESH

IGHHE K Excel 2010 403, B SPSS 20.0 #H47
TiZ5 M, R &N % % (Least Significant
Difference, LSD) #H17 & # ML (2=0.05) .

2 HZRES

2.1 TIENO;-N EENHXTENE S A NFERE /NN
2.1.1 +3ENO,-N AWk

BERAEEHAN ST 2 a 138 NOy -N &40
K2 fii, 2 a MR ALFRNE 133 NOsy -N &80 520 1)
B3, BRI RIE 2 a (I NOy N P& &
AT AT AR, 2 a RS AT R B AL R B35 14275 0~20 cm
T2 NO; -N &, FEFFRAEE & 248 5 20~40 cm +
JZNO; -N & &, %12 NO;y -N & & 55 b it 205 19 0 i
. & AbFE 3% NO; -N FHEAEH A 0~60 cm +-
2, i 4K 0~100 cm £ )2 NO; -N & &1 60.7%~
75.4%, H. B it 505 3 NG K. CK AbEE 48 NO; -N
B b R RE IR TR, HKT 80 em LEFH
N FEAT R AR T BE 1 2 R IR T E BRI,
{HE KT 80 cm /2[4 T BNO Ab3, Hith 3 ANab34 1
KA, FEAFRES AL 0~20 cm 121 NO; -N
FEmN, DA BN3 Ab#EH K, 3 SN3 Al CK Ab# 1 1%
NO; -N & & P E 45.3%M1 13.8%; AEFFFHE A BE
LE IR R SRR, (AERT 80 cm L)EH /D
WEHE R ka3 REFFIRIEALERAE 20~40 cm +)Z NO; -N
FrEmN, PLSN3 AbHEE K, 3 BN3 Al CK Ab# 1 1%
NO; -N & &4 m 44.9%H 26.1%.

2 a F AL FELETFAE B 3% NO; -N & &k B (E, 0~
20 cm T2 e, B ER MRS D, JCH 80~
100 em T Z2WIEHE K. &0EAF 1 Z NO; -N & &b
MRG0, A FREEE . FEFREER, B SNO 4t
HABALFELE 40~60 cm + )2 NO; -N &4 20~40 cm +
JEBARIEE IS 50%LA -, MiRFFRER 4 MEEF CK
7E 40~60 cm 1 JZ NO; -N & &AWk 5.2%~12.5%, H
B it R R % 42 NOs -N S EFFIEE K. 2 a ) SN2
1 SN3 AHETE 40~60 cm 1+ )2 NO; -N & & CK “F-#
A 25.1%F0 15.0%, 1 BN2 H11 BN3 AbH#: CK X P&
4.6% 1.6%. ULHKEUK T NO; -N iLf# 12, mEuK
SPARHE NO; -N 78R3 287, S 3 NO, -N TRk,
T RS FT IR R B B B 2 T 2E NOy~-N N8, 7ER 2 M i
MR, Wb THEREZE LTI NO; -N.

2 a FBACHEAEE FOKFERIA NO, -N & ERIT LI
FRRAR . AEFT R A F 13 NO, -N & 5l - 2 IR B IR
SICIE A, RE R A CK AL PR A 2 VR B iR 2
S SRR A R AL TR I NO,y -N & 44 i e 250 B 1Y
b, F—EK T, £ 0~20cm L)ZE, fFE
BT NO; -N S &I S APt m 49.3%~
95.8%, HtiZ &/, HREC, BN3 8 CK Ab3 42 &
54.2%; [Fl—%KFE R, 7£20~40 cm )2, FEFFRM
AR IENO; -N 7 =5 B AP T #4425 32.4%~83.8%,
LA v P o e SR B T Se M e k. 7E KT 40 em b
2, S ALEET3E NO; -N &R B fll CK AbEEE 2 FE1K.

RS AL 0~20 cm 1 )2 NO; -N &8 53 %,
BNO % JZ 14 NO; -N & &1 CK £k 3.5%, BN1. BN2
A BN3 ALERE CK 73 AldEm 5.5% 11.4%H1 19.7%,
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MRS A0 NO; -N S #EAE 0~20 em 125 CK £k
5.3%~21.8%, IMfE 20~40 cm 2% CK 2% 6.5%~
29.7%, TMFEFFFRE & AEH NO; -N F#7E 20~40 cm
+ 2% CK B#AK 2.2%~29.1%. £ KT 40 cm 12 NO;~

N EREE LR IE, RFREM CK ABA RS,
TS % AbBRIZHT B AIC . DI RS AT R M CK AR MR R AE
RGBT RS 2R )2 13, RS AT RN 7> NO, -N BH
B AEARAT BB 2 R, ez NOs™-N 1R J2 R 3T

A S B NO,-N content/(mg-kg?)  AHAZ S i NO,-N content/(mgkg?) A% & i NO,-N content/(mgkg™) T & 505 5 NO,-N content/(mgkg™)
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Fig.2 Content of soil NO; -N during growth period of summer maize under different treatments in 2017 and 2018

e. 201 84FER 1T 1Y)
e. Jointing stage in 2018

2.1.2 A ERRBALLIE N -N ZREME

2 a BACFRE TR T LIENO, -N HARAR
B 2 Fin, AP 2 a (913 NOy -N BRI
P8, BRBERIE, MUUNET 2 a FEMERIF 2T
£ 0~100 cm 1)z NO; -N ZA 2k & i it 0 B 3 o i 14
K, BEEZIRBEINR TG . S AbFE 13 NO; -N & &1
RELBLEPIE 0~40 cm L2, A HBREER 52.9%~
71.3%; BRI, FEAFRMET 13 NO, -N Rk
RS AT 3R 78 PR IR R W8 /N, SNO~SN3 FEIE K XN
23.7%- 18.6%- 14.8%#1 12.7%; BN3 1 SN3 #£ 0~40 cm

2RI Soil depth/cm

filfZ5 %7 it NO,-N content/(mg-kg™)

Iz

+

c. 201 74EHEK )

c. Filling stage in 2017 d. Mature stage in 2017

A %% it NO,-N content/(mg'kg") &% 7 it NO,-N content/(mg-kg'')
20 40 60 80 100 120 20 40 60 80 100 120
20
5 - BNO
401 % -8-BN1
3 -+BN2
3 -©-BN3
6or = “4-SNO
i &SN
80 +H 4 SN2
-SN3
*CK
100~

h. 20184 Y]
h. Mature stage in 2018

g. 20184 3K )
g. Filling stage in 2018

+ 5 NO; -N EFfikE 2 a FHE CK FEIL 8.1%H
19.7%, UtBHFEFFE 56 AT 98D 0~40 ecm 1)Z NO; N ik,
FEAFARHEACR A HREFFARIEACEELE 40~80 cm +)Z NO; -N
BB EE 0~40 cm 535 TR, FEIRTE 50.9%~65.2%
5], U EHARSFFARIEIE B IRRE T A KT 40 cm 2
NO; -N #i%%, /b NOy -N [iR)Z HIEITFS . 7E 0~100 cm
WIS AR, FEFFAME 2 a TR RE B NO; N
RBWRR, SNO~SN3 MKIKFEE 20.7% 19.5% 16.8%F!
16.7%; BN3. SN2 Fl SN3 7£ 0~100 cm 1JZ NO; -N Zf!
ik 2 a FHEL CK FRIK 7.1%- 39.6%F1 22.6%.

2 2a EERMBHZAELIENO, N ZRRTILE

Table 2 Cumulative variation of soil NO; -N at mature stage of summer maize under different treatments

kg'hm‘2
4y Years L2 Soil depth/em CK BNO BN1 BN2 BN3 SNO SN1 SN2 SN3
0~40 72.93 f 33.61b 4113 ¢ -49.95d -66.14 2537a 33.03b 4341 ¢ 59.04 ¢
2017 >40~80 3851 e -11.99 a 20.84 ¢ 2791d 35.04 ¢ -11.22a -15.67b 2059 ¢ 28.01d
0~100 -12894f  -50.16b -68.66 ¢ -88.08d  -116.51e¢  -38.06a -53.38b 72797 ¢ 97.09d
0~40 7438¢  -3522ab  -43.64c 51.1d 693 ¢ 27.92a -35.98b 4533 ¢ 61.19d
2018 >40~80 3631 ¢ -1233a 23.77¢ 2937d 372e 972a -17.34b 2226¢ 29.65d
0~100 -131.9f  -49.19ab  -7091cd  -9653¢  -12584f  -40.73a  -5898bc  -79.53d  -102.85¢

e R BRI T, TR R TR 3 NOy-N RE BT

FATEUE G ARG FREROR AL B ) 22 7 35 (P<0.05)

Note: In the table, negative values of cumulative variation of soil NO3™-N represent the decreases of NO;-N accumulation of soil layer at the mature of summer maize
compared with that at jointing stage. The different lowercase letters at the same line represent significant difference (P<0.05) among treatments.
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22 EXEKRERANAYEMEHEEZAXNMEREH
Nia) 7

FALEEE TR ENEF 2 I5F5 05K 3 Fis. 2 a %4k
HEAEMmA =71 (PFPN)  RZFRE (AEN) . FIH %
(REN) MUWSGRIEEL (HIN) ARfbjash—, FEFFREa
A AE AT R AT B AR AR B3 (P<0.05), 2 a
HAL IR AR e bR DL SN2 kbFEf% K, PFPN. AEN
AT REN 737 % CK ~F3442¢ 51 37.0%+ 52.9%F11 28.5% . HIN
SR oK R AR R R R e, xR K
BRI ANFIALHE HIN 7E 0.44~0.66 [8)254k (% 3D,
HAFEFF R AL EL ) HIN RS ATRE AL, WHE X
K HIN 52 ZoK T FAS 178 25 07 s 2 Aok . FAT
R7AEIELLL BN3 ) HIN 5 K, {H BN3 42 2 a ) HIN
5 CK Z%AEFE (P>0.05) ; FEFFRMLL SN2 A3
1) HIN £ K, 2 a # CK P45 13.4%.

F 3 FEILENE EKFAEF AIEFRE R0
Table 3 Effects of different treatments on nitrogen utilization
indexes of summer maize
B 71 BIERFRE BRI
Partial factor Agronomic Apparent  ZUSGRTEEL
productivity of efficiency of recovery  Harvest index

R/ (521

Years Treatments

applied N/ applied N/ efficiency of of applied N
(kgkg™) (kgkg")  applied N/%
CK(B) 32.82a 12.60d 33.12cd 0.57 be
BNI1 38.86 b 516a 2143 a 047 a
BN2 40.27 be 15.00 ¢ 34.09 cd 0.55 be
2017 BN3 32.88a 1229d 3521d 0.57 be
CK(S) 32.82a 11.13 ¢ 31.84c¢ —
SN1 4323 cd 7.09b 26.09b 0.52b
SN2 45.02d 1791 4171e 0.66 d
SN3 33.93a 1224d 35.89d 0.59 ¢
CK(B) 33.71a 1123 ¢ 33.75cd 0.55 ¢
BNI1 39.18b 353a 18.09a 0.44a
BN2 41.56 be 13.83d 3213 ¢ 0.51 be
2018 BN3 34.69a 1091 ¢ 3433 cd 0.56 ¢
CK(S) 33.71a 1092 ¢ 32.11¢ —
SN1 43.01 cd 534b 2096 b 0.48 ab
SN2 46.13d 1581 ¢ 4044 ¢ 0.61d
SN3 35.71a 1161 ¢ 35.85d 0.56 ¢
ANOVA 43 ¥ F {8 F value of ANOVA analysis
FEFFALHE Stover 2697 223" 147.2" 16.17
%MbPE Nitrogen 7197 340.3" 290.8" 30.6"
4T &
Stoj;iyii - 28" 37" 1.0 73"
W HF CK(B). CK(S)NFE B AbEE, S ARFRAAE N2 HIiHE CK ZUAEFIH
febr: “—7 AU FFIEREE AR RS FRER ORI H R £ 2
(P<0.05) , FRE; *FREF (P<0.05) , *FRrEEE (P<00D ,
T

Note: The CK(B) and CK(S) represent nitrogen utilization index calculated by

CK under B treatments and S treatments, respectively. —represents no data here.

The different lower case letters after the same column data represent significant
difference (P < 0.05) among treatments, same as below. The * represents
significance (P < 0.05), and ** represents extremely significance (P<0.01), same
as below.

G3 W AN [E RS AT 78 55 07 3K it UK T 5 IR R F b
M2 (3R 3) KRB, ZHXEICR Hfabs LA 2315
M (P<0.05 , HEMEFHIEFERFE 577 A
IRV Z A AFAE S 35 B 2 3 A8 B8, AR IR A
MR (SN2) AR f .

23 BEERFERARFREMNEHBSZARNERE
B M JiZ

BRI ZEFPAIAR CELM AR AR R,
B AR MBI R RN, HEBIEN HE
AR E (R 4) o ANEFFESREEER K
M, ZEFEREE NT. #1285 NTE. XPFRL Tk
NTP 7= 845 7 T {1 52 e 25 R B HH 2 257K (P <0.05)
B 7K (P<0.01)

MAEFF 7 7577 b, AR & A B E oKt
ZEFFAIBER) NT. NTE. NTP Fl= 5 i 2 &4 n i A [H
FEEEMI4E R, LA BN3 fc k. BN3 AbFEE ok HIZEf
NT. NTE #1 NTP £ CK A A [FFEEEHE =, BN 6.1%~
17.8%; {HA#f) NT. NTE #1 NTP 7€ 2017 S LR & %R
(P >0.05) , IMfE 2018 54 CK & EM(K; 54h, BN3
WM E EKEE CK LREZER (P>0.05) . FFFEHE
FAHEE TR ZEFFFEER) NT. NTE. NTP flp= £
MR ER N G S5, PL SN2 Fek, H NT. NTE Al
NTP # CK P31 19.2%. 30.8%H1 22.3%, 2a T
77 9.3%, UdHAREFFER AL AE R UK (SN2 B e it
BEKRBRRFBIEAH AR 2. NERE2, F—
KT, AR FR RS AT R B AT E oK %2
B NT. NTE. NTP I/~ &K B & m (P<0.05) .
EFEEZ T, LR (N0 AMERE (N1) 4F 2 a ‘FHK
HE K& BB REIEENE NT % CK N 6.9%~32.6%,
PR (N2) ACFRHRE 5.9%~28.9%, mi& (N3) AbFE#E
11 2.4%~12.1%. U AR 35 T I& S it | T e i 2 &
KEWMERENFEZAH, dEBESE ERSHER
Rz m P R = N

H R KEIM R R R AR R TTERE NTP
g, HRRZERMBE (EHAREEED . FEFT R & A
B RABREERFLYH NTP 2518 38.1%~53.3%,
B 7 BN3 5 CK ¥ LR E %R, Hih3 M 2 aF
BIE: CK FEAIG 5.2%~13.0%; FEFTERIE S AL B £ oK% 48
B AR B YR FERL ™ B TTEREE NTP SN 44.6%~
67.5%, ¥ CK “FIHEE 8.4%, LL SN2 &K, % CK #2
151 32.1% 3 M A [RIFE AT 78 55 7 2 B K5 B FoK %
BERRFKBERNTZE (R4 KY, _HRHEEKS
WEARKIZM 3 NMERREG BERFN (P<0.05) , H
3 MNMEARERSFTE 5507 AN 2 7 K T il EUKF 1 2%
S, (ERSFE R 5 ORI 20K T R A7/ S22 (P<0.05) BX
W2 (P<0.01) 28 HLAKNE , DARS FF IR B jt 20 (SN2)
Ab PR B fE
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Table 4 Effects of different treatments on nitrogen translocation efficiency of summer maize organs

i e - M Leaf - 2 Stem - i Spike | P )

Years  Treatments (@ NTE/%  NTP/% (@ NTE/%  NTP/% (@ NTE/%  NTP/% Yield/(kg-hm™)
CK 0.71¢ 31.0¢ 24.7 ¢ 0.59 ¢ 23.9d 20.5d 0.15¢ 126¢ 52de 738496 d
BNO 041a 21.4a 199a 0.25a 1202 13.6a 0.04 a 40a 22a 4548952
BNI 0.51b 255b 223b 042 ¢ 199¢ 16.4b 0.08 ¢ 77¢ 3.1b 5245.97b
BN2 0.75 cd 333 ¢cd 249¢ 0.52d 202 ¢ 16.8b 0.15¢ 13.0e 50d 724833 4d

2017 BN3 0.81d 34.8 de 262 ¢ 0.59¢ 255d 19.6 cd 0.16 ef 132e 55¢ 7315274d
SNO 0.52b 25.7b 26.1¢ 0.31b 145b 155b 0.06 b 560 3.0b 4879.98 ab
SN1 0.81d 37.6 ef 29.4d 0.51d 23.5d 185¢ 0.10d 9.2d 3.6¢ 5836.52 ¢
SN2 L12f 484 g 343¢ 0.78 f 31.0¢ 239¢ 021g 172f 6.4f 8103.08 ¢
SN3 0.94 ¢ 383 f 29.9d 0.61 ¢ 23.8d 194 cd 0.17 f 133¢ 54de 7633.30 de
CK 0.75¢ 324c¢ 253b 0.56 ¢ 23.0cd  189bc 0.16 d l41g 54f 7599.60 ¢
BNO 047 a 243 a 215a 032a 146 a 16.7 a 0.03 a 27a 1.6a 5351.70 a
BNI 0.57b 27.6b 24.6 b 0.47b 20.0 b 17.8 ab 0.11¢ 9.4d 35¢ 5828.85 ab
BN2 0.88 d 35.6d 283 cd 0.55¢ 21.1 be 17.5 ab 0.11¢ 8.4¢c 42d 7525.35¢

2018 BN3 0.91d 35.7d 29.0d 0.63d 257 ¢ 202¢ 0.15d 122f 48e 7730.55 cd
SNO 0.55b 279b 26.2 be 0.36a 16.1a 17.2 ab 0.05 b 45b 24b 5422202
SN1 0.88 d 409¢ 28.7 cd 0.54 ¢ 23.4d 17.6 ab 0.12¢ 10.4 ¢ 39d 6143.70b
SN2 123¢ 499 f 36.6 ¢ 0.8l¢ 32.7f 24.1d 023 f 18.4h 6.8 ¢ 8268.45d
SN3 0.93d 36.9d 289d 0.65d 255¢ 202¢ 0.18 ¢ l41g 56f 8035.05 cd

ANOVA 43 ¥t F {§ F value of ANOVA analysis
FEFT Stover 161.2" 218.6™ 126.0” 106.7" 11527 449" 59.5" 61.6" 354" 148"
% Nitrogen 188.3" 160.9” 39.17 279.3" 259.8" 613" 18677 1784™ 100.6™ 14417
FEFT<% Stover<Nitrogen ~ 19.4” 247" 146" 8.6" 5.8" 48" 75" 63" 4.7" 3.9"

T NTOREBERREBE; NTENRBERRERE, NTP S B R SR SR~ B AT, MO,
Note: NT represents N Translocation of an organ; NTE represents N Translocation Efficiency of an organ; NTP represents N translocation To Proportion for grain of
organ. The spike includes the bract and axis.

FAREBER ALK, HH AR AT WRER,

3 .i’.‘-J- i'/e ok e g - oo B = g f= b Ay
AES FEAR 1 3% NOy -N BARBUL R, [ e R ik

HA RGOV RS Y F BRI, T3 NO; N
B SE RO FE . I A2 NOy~-N Bk [ T
EREE KM, AR REY, 1IN0, N TR
FEMBG T K, MG B ROKAEE BIHERE & PR,
BRI AP 3 NOs -N B B IS T E L3RR 7 7]
FAFE L NO, N S BEEFEHE (P<0.05) . FEFHEH
e EEE R, Hom ON i IR R R,
L3I0 SR R o S A B Y, SR T R R A AR
7E0~20 cm T EHINO; -N B, MiAs A AL BAE 20~
40 cm LJZ NO; -N R4, H R & bt A & 1 K
Ko ARG RIL, 7 FAREK G35 NO; -N i
WIZTH, MR E KM K. Mk CK, FitEs
AL S NO; N 7E& L2501 /> NO;-N 7E B A
TEM R R, S TE N0, -N %, MR
ZTHENO, -N &&, RIS EE. £ 0~100 cm
+JZ, SN2 Al SN3 & CK 4P NO; -N B K &
PIFEAR 39.6%H11 22.6%, 1] BN3 % CK AbFHAY [EAK 7.1%.
X HF KR NO; -N TR BB IR, TR ASFT R
HUHRE , FEATUR RS 7 g My S R M s s, B
PR H 3K S NIBRE T, IR LA 3O IE R 3R 1
NO; -N 1] FiE#, FEKTEE NO;s -N fkk; 5 ohFs
RGBS & EFRBINE BRR R EKMAEE, iR

AW, HEEK T NOs -N kX&), SR1, AEAT
®7 B AHREASR/DFE I NO, -N BRIk, B
MHEREPIPHEZ LU T LES CK 2L, HIEmiy s,
SRR ESR, HHEKERNRNBANRIRZ, #HEXR
BREARE; FN CK Kt &t H S5 1% NO; -N &K H
wZ, GbEEPRERIRE, MEEE EKRRBCRH,
RS S}y NIV wk 87 8- A SGEAT )N

FMEAm A= 1. BIEAR S 0E . FERH R KA
WK FE HUR RAF F R FHRCR M E B bR, 52045 AR
BREWN s, Hmmr BRI, gREWH, 7
FF 78+ BN3 0B HIN fm, BR T BN3 [ HIN 5 CK
TR, HAh 3 ANMEHRE: CK 3 PG REFFERIE
SN2 AbFEf) HIN % CK #25 13.4%. fEfERE T &
MIENERI &R BL SN2 SR B, 2 a B CK i3 m
28.5%. EEKEHEXNFRSMRIC. FHiz5rier &
TE R I3, BRI 7 Bl Bl A ) A K O I e B A
B, BRI, iR R R R S R R
B ESTFR TR R, AR E R e e &
SIEAKPY, X 5ARRIGE R 8. KGR, FfrE
. MR K BAE RN A ROR A E AR R
IR g il = B AAE R 3 (P<0.05) Bk R
EE (P<0.0D). BERKRAFBEHNARKZEETEE
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(P<0.05), X T ARAEAEK G FIZL 5548 B %R MR
iz hE, MR TTERR RO . R R AL T BE
AR AE TR B/ ERARBERMLIERNK, it
AR AR RS I DTk 2E, DL BN3 UL, BN3 b
HWE TR &L CK LREES (P>0.05). FHFREET
Bl & I K TR B R SR s 20 5, LA
SN2 B, 2 a8 CK P34 9.3%. Bk, FEFF7E SR
MEERR, BEA MR AR R 5FH, EE
RHHE BN E FRNPR = BTk, 7800 RAEE MR IR
FEZREIE ST, TR R B B s 2 e

4 % i

L FEAN [F RS AT 55 07 5 it R AR RN
TRER A E K 3 NO; -N S &M I, #7s T j
e, BHES T AEZRENE TRAKEHH.
1 NO; -N 7047 J BRI o R 78 o5 e it 202 3 52
Wi+ 38 NO; -N 7341, W E B KRB R iR H L= 215
WA fAAE 2 (P<0.05) MR (P<0.01) ZZHMN, i
Y E R (PEUKFE AT ARt E R R,
REX T RORIRE . 5LMBHEMEL, FEAFEE R
B 24 Rk 2%+ NO; -N B8 K di/b BRIk, SN2
AE PR/ 11 NO; -N RFAIK R 39.6%, KR )Z 11
BEE A P B e, H SN2 AHEEEAH R R
28.5%, BB s [F A PR ) AR B DT RR AR B S 32.1%,
2 a ‘FIIHE" 9.3%, W] 25 R RS IR HE ROt rh A FEAE
T HE X FOKSE B PR it E AR
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Effects of stover mulching combined with N application on N use
efficiency and yield of summer maize in Hetao Irrigated District

Zhang Wanfeng, Yang Shuqing™, Liu Peng, Lou Shuai, Sun Duogiang
(Water Conservancy and Civil Engineering College, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: To explore the dynamic response of nitrogen transport of summer maize and distribution of soil nitrate nitrogen to
different straw mulching methods and nitrogen application, the orthogonal field experiments were carried out in Hetao
Irrigation District in 2017 and 2018. Two different straw mulching methods were set up including the straw surface covering
treatment B and the straw deep burial treatment S. Four different nitrogen application rates were designed including no
nitrogen application rate(NO), low nitrogen application rate treatment (N1), medium nitrogen application rate treatment (N2)
and high nitrogen application rate treatment (N3). The traditional farming mode was used as contrast (CK) treatment. The
results showed that in the soil layer between 0 and 100 cm, the accumulation of soil nitrate nitrogen increased with the increase
of N application rate in each treatment. The B treatments significantly increased nitrate nitrogen content in 0-20 cm soil layer,
and the straw deep burial treatments significantly increased nitrate nitrogen content in 20-40 cm soil layer (P<0.05). With the
increase of the soil depth, the accumulation of soil nitrate nitrogen increased first and then decreased by treatments S, while the
accumulation of soil nitrate nitrogen decreased first and then increased by the straw surface covering treatments. No significant
difference in soil nitrate nitrogen accumulation and loss was found between the straw surface covering treatments and CK
treatment, but the straw deep burial treatments significantly reduced nitrate nitrogen accumulation and loss. In the soil layer of
0-100 cm, compared with summer maize jointing stage, the cumulative loss of nitrate nitrogen of SN2 treatment at the mature
stage of summer maize was 39.6% lower on average than that in CK, which reduced the NO;-N migration to deep soil and
reduced the risk of groundwater pollution. Significant difference in nitrogen accumulation was found among different organs
of summer maize. The interaction effects of straw mulching and N application rate on nitrogen absorption and utilization,
transport and distribution and summer maize yield were significant (P<0.05) or extremely significant (P<0.01), respectively.
The straw mulching increased the nitrogen utilization efficiency, and the contribution rate of nitrogen transfer of summer
maize to grain yield. And straw deep burial effect was better than the other treatments. Compared with the straw surface
covering treatment and CK, the straw deep burial treatment significantly improved the N absorption and utilization and
summer maize yield. The SN2 treatment showed the best effect. No significant difference in N absorption and utilization and
summer maize yield was found between the straw surface covering treatments and CK. Compared with CK, the SN2 treatment
improved the N utilization efficiency by 28.5%, the contribution rate of nitrogen transfer in summer maize to grain yield
increased by 32.1%, and increased the yield by 9.3% on average during the two years. Based on the comprehensive analysis,
the effect of straw deep burial treatments combined with medium nitrogen application rate was best, which can achieve the
goal of increasing summer maize yield and reduce the risk of NO5;-N leaching in Hetao Irrigated District. The research
provides a technical support for straw resource utilization, alleviating agricultural non-point source pollution, optimizing
tillage and fertilization patterns in Hetao Irrigated District.

Keywords: straw; mulching; nitrogen; translocation; summer maize; non-point source pollution



