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1 #REIE

1.1 R Hb AR

I T 2018 AR AR LA S8 I B AR BHE R
% (33°9' 44" N, 116° 32’ 56" E) #47, %X i
TR AR A, JE B e = W, Ol
PGIREE . 2018 4F FOKRAF WM =0 538.1
mm, “FHSUR N 26.69 C, A H BB K 7184 h
(E1),

T HERA PR L, HEALATO ~ 20 em
JZ ARy AP & 18.60 gkg, A
R 11.86 mglkg, A A A= 8.42 meke, £
R 7 i 35.40 mg/kg, A i 169.60 me/kg.
20 ~ 40 ecm )2 RS A S 491 melkg, HA
AT 4.55 mg/kg.
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1.2 it

R R R, AR ANz % 7 K
BE6MNALFR, WP 1, T2 ~ T4 kb BRfGEFH 0) Z BN
HALANE (F L NPK 4518 600 keg/hm’+ JR £ 375
kg/hm® ) 3 TS ZbFR Y EAE A 50% F #ENEFLiE 50%
AR (F L NPK & A 8 300 kg/hm’+ JR % 187.5

kg/hm’+ 15 2% & 4 B 504.75 kg/hm® ) 5 T6 &b FH 1) jifi
R I /D 25%, Jiti F 45 2R E 750 kg/hm®, 45 Ab 3
P,0s. K,O AR50 It BERRES . SRRt
I P H HNPK &2 A AR (N-P,05-K,0=15-15-15)
2 BOR] IR R A A A BRAA /A2 77 R AR
( N-P,05-K,0=26-7-10 ) M4, i ERF AR

— 127 —



rhE SRR 2021 (4)

B NEP BRI BEER] 2B FE AT FR A F
Ayes BREFENEMIRE (N 46% ), BEAE i wE iR
55 (P05 12% ), A MBRIREY (K0 50% ). Hib
H3WEL, 18 4/NX, /XA 36 m*, BfAL
X ZHHE

RIS TP AT/ NE R R iR T, FOKRIEAR

Ut S e, FOREAP )G E 9105, 2018 426 H 5
HFT, $EFE5E 75000 #k/hm’, 785 0.6 m, #%
FSHERE. T3, T4 AFR53 e TR (7 H 5
H) . KWW (7 720 B) ERZE, BRH
Wit v, 9 H 30 H Wk, Hofth I [A] 4%
P H R A T

x1 RGLGEREHAZE

JEREE (kg/hm®)

b B ALy =
N P,0; K,0
T1 0 90.00 95.55 — R PR
T 262.50 90.00 95.55 HHAEIE, 2TRICE— YR
T3 262.50 90.00 95.55 WHUANE, BN 50% BPREAEBCI WM, FANEE— R MR
T4 262.50 90.00 95.55 FHUAUE, BN & 50% HYPREAARPVUTIEE I, FHANTE— Dot
TS5 262.50 90.00 95.55 50% i MLAEUILACHE 50% RN, AmIEE— Rk ML
T6 195.00 90.00 95.55 BN, — kALt

1.3 i H 505k

ST EKRE W (TASH ). RmlD
W (7TA20H ). JFEM (8H4H ), #EXKH
W (OA3H) MR (9531 H) Ho ~ 20,
20 ~ 40 em TZE A, P EIATCHIN ] A+
SERE A RIEAEBIC T T, BN IXBEALIRL 5 A, fif
it 2 mm i 5, WEBHSIFRIS ¢ 1 HEREA, TN
A 2 mol/L KClAFW ( ¥ 12 10) #& 3% 30 min
B2, R4 A3 (AA3 SEAL Analyt-
ical, fBE ) MM MESR S, A
R E 4 K

TE F AT AL A A R A FORAERRAE S, B
INIXCR BCEAT M R R R 3 Rk, RN A
WL OCEFRIRRRERL (N ) SRR A TE, 105C
AREO05h, RF75CHTEEE, KRt
BTy Ra, MRS EE 2 mm i, A
H,S0,-H,0, W&, SRI5 M4 Ahinslintiil (AA3
SEAL Analytical, 2 ) MCHE A & 2.

FRTERE, P AR/ X F R SRR BN
XS 20 #R FRRFERT G H R, THEGERT T4
ATRIECRERI AL e R/ INKFE R s IR 5 — 201
FRAFRL 1000 7, HCAHERE L 28 18 H PR i,
SR Je B 4 B KR 13% BB O BOR TR . IR
BB AR/ N X OB AR R 2 47 TR, RS K
THRE, [RIE G B AR & K 2 13% M i, AR A
BOTE T K=,
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5% Zhang % 1 FbOR 2 Y 1 it E S
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REM R (NT, kehm®) = FFAEBIE A Z
R R - SRS E AR R,

REFIZR (NTR, %) =R Efis &/
AR AR LR E x 100;

REFIZXHFRITIBRZE (GCR, %) =H &K
i i | BEAIFPRE R Z LR E x 100;

RUMFFEEL (NHI, %) = FARAFR R 2R
i /R AR RS x 100;

AL H #F (NUE, %) = ( 523 i & IX
MHEARHERE -AEAXAZRERERE) /A
it x 100;

RIEW U % (NUPE, ketkg ) = Jii 20 #l bk
REMB R /A E;

FIEAEF R (NAE, ke/kg) = Ot & XK
W=t — AR PR ) /it

FAEAR 4 72 J1 (NPFP, ke/kg ) = Jifi & X ki
Fra R

KRN ZE 2508 (ANOVA ) Fild/h e 3
W22k (LSD ), 7E 5% 7K b X6k AN [R] b B 45 5 1F
1% BEERE, RE/NEFHERER BE
(P<0.05), FPEHENFHME £ brfE2E (0=3),
B RS+ bRifEIR (n=3 ), B0 S0 M AR &
HIFH SPSS 18.0 Fil Excel 2010 #£17
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FU 2 AR - 3 s S B SR S i . Rl
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SR TA I, T3ATS AP R E ST T2, T6
FITL; 20 ~ 40 em 2RI HEIR T (FEFD
JF90d) #ARFEHBRAL, TSP 0 ~ 20 em
+EEE, ZEWRKE T4, T3, T2, T6 fIT1, H
TS BEETIRNE, T4 BEE TR =%#; &4
20 ~ 40 em F EES AT HERADE, R
W (RS 118 d) A AL 0 ~ 40 em 1 )2+
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E2 FEHELIEO ~ 40 cm TEENE S EHETK

WO ~ 40em +Z2 HEMERTEH S
SEMAEMNE (E2). KRB0 ~ 20 em +
EAA TR IR, HRATS, WA D
FEE T TL, T4 MT6 4L FH; 20 ~ 40 em + 2 A0
] 2% S0/, TFAEHI 0 ~ 20 em )2 TR A A
Frim T4 AP, HUOh TS, P& BT T6.
T2 A T1; 20 ~ 40 em = 2 HLE 2L, 38 F
0~20em RZHAASETSMTS 8% & T H
flsZb B, 20 ~ 40 cm £ )2 T4 B #F & T T2, T6 Al
Tl. WA 0 ~ 20 em + )2 HIEME A & m TS b
P E, ZIEMWRKE T4, T3, T6. T2 FIT1, T5
BEBTEMNE; 20 ~ 40 em T2 &L FR K K
T4, TS, T3. T2, T6 fIT1, "L, H A —IK

PRI 7E BRI T IART O ~ 40 em + 2 IS A
AR RS, EFEMEMT T3, T4 F1 TS
LSt
2.2 AN[RVEAEIE ZE5t T oKt S A B 5 )
RIEIE 5 7 200 FRAPRL 5 BB TRE
EREMEE (F2). AXTT T, itk D&
K 41.51% ~ 62.74%., T3 Fl T4 b 34 &) =
wEFANDE, T2 AR 6.89% ~ 11.11%,
Hod 5 T4 b Pk 3 2K, TS AbHE PR R,
[t T2, T3 Fl T4 43577 15.00% ( P<0.05) . 7.59%
F13.50%. T6 5 T2 ALY~ 525 5 A . "L,
5w H AR — RS L, 38 it U K it
50% AR J N — U M SL i BERG N F K= &
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x2 AEMERELEEXSEREMM

b ¥k it (ke/hm®) R Cl/hm?) FRIAR THHE (g)
T1 5859.28 +382.97¢ 72855.33 + 1614.74a 402.64 +12.33d 261.23 £2.07c
T2 8291.44 + 498.25b 73689.00 + 1804.81a 504.24 +32.10bc 273.42 £7.33b
T3 8862.62 + 415.80ab 73760.67 + 603.40a 520.15 + 13.57abc 280.48 + 3.15ab
T4 9212.71 £ 523.18a 74372.33 £ 1306.18a 535.52 + 18.10ab 283.00 +2.15ab
TS 9535.15 £ 633.27a 73690.00 + 1468.57a 542.57 +7.68a 284.25 + 4.87a
T6 8360.53 +97.72b 73835.00 £ 659.72a 500.94 + 16.59¢ 276.80 + 10.86ab

T RPEE NG TR RIFORAE B 225 B R IR

TS Wb HRER B R 2, HIR T4, TS BEST
T2, T6 I T1; AbEET2, T3 FIT6 i) 22 5% A B %,
TS Wb FRERA, BEFHT T2 FMTL; AR T2,
T3. T4 FIT6 [A] 5N,

23 ARANEZEN FRY R R SRR KiEn
A

T1 Ab B FORAE MR T 9 I AL = B B i AIX,
it UG R (K 3), FFAEW T4 Ab BT R
R s, T2 B 15.27%; Mg 15
B, HRCH T4, L T2 4050 8 3 1 11.03%
8.61%; T3, T4 Fl T5 0] 22 7 A 1 2. T6 J AL+
Yy R B R T T3, T4 ATS AR BR, el

T6 5 T2, T3 T4 2= 5 A%, A T2, T3,
T4 FI TS A REEZR AR, WEREST
T6. HUAIA TS 4 ¥ A R B d iy, kol T4 4b
L, L T2 43 5 52 A8 0 10.59% F19.29%; T3 Fi
T6 5 T2 AbPi2EF A E

T2 Wb PEAE IR Rbis /i Z, BEE T 15,
T6 A T1 ALFE (£23), TS A i2% (NTR) %
ik, WEACTF T1. T2 MIT3. TS A1 T6 kb B 4% iz Xt
R BT E (GCR) KT T1 M T2, T2,
T3 11 T4 4[] NTR Fl GCR 2 %A B2, HEEA
NEJERS, AREATEE . UL I — kLt e
IR AR R, BRI A RS,

R3 ARBELEERTFYURMEZRRERBRFKISHE

e TYFER R E (kg/hm®) HAEBHEE (kg/hm®) REE T RkiE R i R
FAEH LA FHAEW LA (kg/hm®) (%) TR (%)
T1 5522.75+597.46d  12888.00 = 1438.14d 64.17+6.32c  120.73+1574d  31.97+1.81d 54.69+1.68a  36.92+7.53a
T2 7750.75 + 445.60bc  21410.00 = 876.17¢ 103.12+5.80a  194.66 + 7.76c 45.00£3.97a  50.50 £0.46ab  33.02 % 3.55ab
T3 8520.25 £ 641.97ab  22539.00 + 683.27abc 10828 +83la 208.59+ 4.48abc 4435+253ab 4934078  30.78 + 3.4labc
T4 8934.50 £ 409.66a  23254.25+1028.82ab  105.08+220a 212.75+837ab  42.53+322ab 47.02+4.23bc 28.34 +231hc
T5 8559.75 + 544.95ab  23772.50 £ 916.51a 10326 +5.08a 21527 + 1.98a 38.72£3.08bc  44.65+1.75c 2570 +2.24c
T6 760475 +366.51c  21607.75 + 993.65hc 90.22+7.67b 19870+ 10.52bc  36.12+5.07cd 4642 +3.39bc  25.08 +4.17¢

2.4 AFENZEXTHZ R R

RIS 75 07 20 R A WGREE %L (NHL) 520
ANE (F4), HFELFHE (NUE) ., &IE
W% (NUPE ) . AUIEAR AR (NAE) A
RIE A= J1 (NPFP) A W3 520, T6 B NUE
NUPE #I NPFP iz 5, H ' NUE & 2 & T T2 #
T3, NUPE Fl NPFP {35 5 T H Al it &b B, T5 Ab
Ff ) NUE. NUPE. NAE Fll NPFP L T2 43 5l & &
Hihn 27.88% . 10.59% . 51.14% A1 15.00%, T4 4t
FEf) NUE, NUPE. NAE I NPFP H T2 43 %] i &
N 24.48% . 9.29% . 37.88% F111.11%, T3, T4
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SEHAAE )
25 RRENLEZ T R SHT
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S, HW s IR G s, B T2, T3 Fil T4 Ab#E4y
i3 0 1823.10. 1302.08 Fi1 706.94 7G/hm°, I 4h,

T6 5 T2 AbFERES A Y . UiPHEL G 50% 45 e
— YR, AT RRABA

F4 ARMEEXRIER RREIRM0

- llerer o FUILF R LUTeve FUILA R FMRAE =
(%) (%) (kg/kg) (kg/kg) (ke/kg)
T1 68.63 +0.82a — — — —
T2 68.62 + 1.53a 28.16 +2.96¢ 0.74 + 0.03¢ 9.27 + 1.90b 31.59 + 1.90c
T3 69.06 + 0.24a 33.46 + 1.71bc 0.79 + 0.02bc 11.44 + 1.58ab 33.76 + 1.58bc
T4 69.41 + 1.30a 35.05 + 3.19ab 0.81 + 0.03b 12.77 £ 1.99a 35.10 £ 1.99b
T5 69.55+0.21a 36.01 + 0.75ab 0.82 +0.01b 14.00 £ 2.41a 36.32 +2.41b
T6 69.91 + 1.86a 39.97 £ 5.40a 1.02 £ 0.05a 12.83 £ 0.50a 42.87 +0.50a
x5 FARARBREEFXNEFUHE (76/hm*)
AR
b3 P L&
FhFA 2 ek Bk AT #it
T1 9960.78 1200 1098.30 2250 2250 6798.30 3162.48
T2 14095.44 1200 2020.80 2250 2250 7720.80 6374.64
T3 15066.46 1200 2020.80 2250 2700 8170.80 6895.66
T4 15661.60 1200 2020.80 2250 2700 8170.80 7490.80
T5 16209.76 1200 2312.02 2250 2250 8012.02 8197.74
T6 14212.90 1200 2157.05 2250 2250 7857.05 6355.85

e TORM AL 170 JC/kg 1T, H L NPK AR R 8 A MERIIR 4354 2000, 2500 F1 2100 TG4 11, 3B AR5 3 J1 4k 44 450 J6/hm” 11 (2

T3 A T4 BT )e ARRSE A& 1A

3 wie

3.1 FHANIERETZLEAL, 50% & AN +50%
5 0% RN — U P St BB 3 = A%

HEARS AT BN ARG RAR, &I
RN BTN L RS EFTFMBE AR
K, fRHEARMO, HEmraE, 5 J A
FHRCRRA 220K RWF5EH 50% F Bt (T3
T4 ) AH T 5 BRI — R P (T2), 3 m
THRMARMRERE (£3), 7@ (£2) K&
Tralas (25), fEmAENEH HBR,. IR,
PeF R R A (F4), HrhRmimm B
EHEA R B K, 52 RTRBTIE S R 5 2
FRA T WM R E WA ST gk,
HEIR R BA SR, Wk A K2
B SR B UG TF A X R R 75 2K BE ) s 1 i
TESMERT S R BB 7 # MBI E ST,
o b SN LIS E g (o R =21
REMRIAR, B EREE T, k. £

SO P B I, MR SRS R AR th T A
WA 12 A N w45 20 ¥ 2 B S A e 1 I N 5T
W B RN 5 0 SRS R VCRE . H 220Ukt FH &
JEREfEHFEM R R TR S AR BN AT, $EmA
FORI R P AR S R i W 1 336 i U
B R TR T PRI AR, R ROt S
YEHL, SEIAETS T AR RO ke ki iz, dEmiky
Jnr= g AR A ARCR . IR AR, 2
FRAEAR T 1A 2= KWL T R K S R AU O, B it —
FE LB AL, T RN EIORRE JE U AR IR
HERY .

PR NEAERNE RS, MERORE NS, K 2 rF7
IMRFEERR R A )2, BUIRRE I FEA, IR
VOG0 B A T AN s BRI R R 0 O i
Ah, P RREAR SRR RS 1 Y, ARITR A
M A W A 22 (K S ISR 8. ABIE SR A R SR
W, 50% % MAN 5 50% 5k FIE B A — R PEEE
i (TS) 5 T2 M HLREAR #E E R E W, & h
7% 15.00% (% 2), NUE, NUPE, NAE fll NPFP 43
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W) 5 3B BE N 27.88% . 10.59% . 51.14% Fi1 15.00%
(& 4); HF B K 0 A EUIE I FH 503 A 386 T e
T T3 F T4, FERETHEAALRHEEMXEH . 5
B R M X 1009% F58 B8 B — Y i 184 7= 555 1 A
2 i PR T B R 4 2 R A 4 ) 3% 43 fit
N, ARSI FORIFHIMAR TR, Tkt i3
SEAH — EAR R RS O G, R i
i OV BB R MR F AR . BAR TS Ak
PACEL S A R, B L TIBIRST S iAs, Folk
25, BET2. T3 T4 kb B4 B34 1823.10,
1302.08 Fl1 706.94 JG/hm* ( % 5), ILAL, AWFFALE
P KRB A 25% W5 F (T6), FEK™hE, &L
%% 5 T2 40 24, {H NUE. NUPE. NAE Fl1 NPFP 4}
WS N 41.96% . 37.41% . 38.44% Fl 35.74%
(#4), H NUPE F1NPFP & 3 5 T T3 fl T4, £F
A TR A5 P 2 PF T 8 0 it FH 2 s D B i 9 4
S A 7E 262.50 ke/hm it A R, 50% H
AN 5 50% 45k B &5 4 — bk 5L, 354>
BEOAT LA Bk A F IR, B ey
B AR, SEMR AR AR 7, R B 2 B AL
2o BERNOIH A 25% — U it AN 5 i) B KR
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Effect of nitrogen management on dynamic changes of soil inorganic nitrogen, yield, nitrogen uptake and utiliza—
tion of maize

ZHANG Lin, WU Wen-ming, CHEN Huan, CHEN Hong-jian, PENG Chen, WANG Shi-ji’, CAO Cheng-fu” ( Anhui
Academy of Agricultural Sciences, Hefei Anhui 230001 )

Abstract: The field experiment was conducted to study the effects of nitrogen management on the dynamic changes of soil inorganic
nitrogen, nitrogen uptake and translocation, yield and nitrogen use efficiency of summer maize in lime concretion black soil of the
south of Huang-Huai-Hai region. The study aimed to provide scientific basis for rational fertilization of maize in this area, to increase
production and efficiency, and to simplify production. The field experiment was conducted at the experimental station of Mengcheng
Agricultural Scientific Institute, Anhui Province in 2018. The maize hybrid was Luyu9105 in this experiment. Six fertilization
treatments were compared, including no nitrogen fertilizer (T1 ), one-off application of convention nitrogen fertilizer ( T2 ),
1 : 1 split application of convention nitrogen fertilizer between base and topdressing at jointing stage (T3 ), 1 : 1 split application
of convention nitrogen fertilizer between base and topdressing at big flare stage (T4 ), one-off application of convention and loss-
control fertilizer (1 : 1, T5), one-off application of loss-control fertilizer with the amount of nitrogen input was 25% reduction.
(T6). N at arate of 262.50 kg/hm” was used in T2 ~ T5, and 195.00 kg/hm’ in T6. The results showed that different nitrogen
management significantly affected the grain yield and yield components, plant nitrogen uptake and accumulation, and nitrogen use
efficiency. Topdressing of convention nitrogen increased NH,™-N and NO, -N content at 0 ~ 40 c¢m layer soil from anthesis stage
to maturing stage, and promoted nitrogen accumulation of maize, while decreased nitrogen translocation from vegetative organs
to grain pre-anthesis than 100% basal fertilizer. T3 and T4 treatments increased maize yield, nitrogen use efficiency ( NUE ),
nitrogen uptake efficiency ( NUPE ), agronomy efficiency ( NAE ) and partial factor productivity ( NPFP ) by 6.89% ~ 11.11%,
18.84% ~ 24.48%, 7.15% ~ 9.29%, 23.49% ~ 37.88% and 6.89% ~ 11.11%), respectively, compared to N2. NH,"-N
and NO;-N content at 0 ~ 40 cm layer soil in TS treatment were significantly higher than that in T2 after anthesis stage, which
could better match nitrogen supply with nitrogen requirement of maize growth. Thus, T5 treatment increased dry matter and
nitrogen accumulation of maize after anthesis stage, and significantly decreased nitrogen translocation rate and contribution rate
to grain pre-anthesis by 11.58% and 22.16%, respectively, compared to N2. Finally, Maize yield, NUE, NUPE, NAE
and NPFP of T5 treatment were 9535.15 ke/hm’, 36.01%, 0.82 kg/kg, 14.00 ke/kg, 36.32 kg/kg, respectively, which were
significantly increased by 15.00%, 27.88%, 10.59%, 51.14% and 15.00% compared to N2. T5 treatment increased net income
by 706.94 ~ 1302.08 yuan/hm’ compared to T3 and T4 treatments. Loss-control nitrogen fertilizer decreased nitrogen by 25%, it
did not affect the maize yield and economic benefit , but could improve NUE, NUPE, NAE and NPFP by 41.96%, 37.41%,
38.44% and 35.74%, respectively, compared to N2. In this way, reduced fertilization of loss-control fertilizer could enhance
nitrogen efficiency and reduce environment pollution. In conclusion, the combination of convention and loss-control nitrogen
fertilizer (1 @ 1) could not only increase maize grain yield, economic and nitrogen efficiency, but also realize maize simplified
production techniques of one-off application in lime concretion black soil of the south of Huang-Huai-Hai region.

Key words: Zea mays; loss-control fertilizer; one-off fertilization; yield; nitrogen translocation; nitrogen use efficiency
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