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E: [ HAY ] HITHI SODm JREZUE A IR R A X FOR AR WSCR R s2m . [ 73k ] sk [ fE]
ANKRER, DIANIEZ (CK) F4 A& (CFN) i, W54 A SODm 4 (SODmN), SODm Zuidt 10%
(SODmMN-10%). SODm % J# i 15% (SODmN-15%). SODm & Ji i 20% (SODmN—-20%) F1 SODm % i 1
25% (SODMN-25%) X 4 T A= 3L AR ARCR i m ., [ 455 ] 5 CPN 4B L, 24 SODmN jifi
WD 15% FFAREERARmT, FoR- 2 P, SODMN-15% b BUFRRL = i Al AR i A i s, ok i
Bl A R R R IR SRR AL, 2SR EWMARXR; KA, TR o b i s i
313 kg/hm?, S 4SS BTt 7 A it 20 B 292 kg/hm?, &0 IR IAC B R BN e8I s AIG, B skcde sk
R VA AR HZCE (SODMN-25% BiRAh) HIBEE Z e R g i . [ 458 ] W va s v X oK
B g, F SODm REAZAMEEIRZ LG BB B AEE R, MERBERENMK, FERhr-a
TR eI E BRI R, S I UM U 1Y 20% BRI R I, (R0 25% AR F K
PRI 3 I BRI . AR R FUE L IERE A SODm FREF B E IR E A, WS B S AR 20% [ H
B, BEEP=Esas Rk, HABR R0 R
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Effect of SODmN Reduction Application on the Yield,
Profit and Nutrient Utilization of Spring Maize in
Hexi Qasis Irrigation Area

CUI Yunling'?, ZHANG Liqin"?
(1. Institute of Soil Fertilizer and Water-saving Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou
730070, China; 2. Gansu Province Cultivated Land Conservation and Agricultural Environmental Science

Observation Experiment Stations of Ministry of Agriculture and Rural Affairs, Wuwei 733017, China)

Abstract: [ Purpose ] In order to find out the reduction degree of spring maize after replacement of
ordinary nitrogen with new SODmN and the absorption and utilization of nitrogen. [ Method ] Th-
rough the field plot experiment, with no nitrogen application (CK) and local traditional nitrogen ap-

plication rate (CFN) as the control, the effect of equivalent nitrogen amount SODm nitrogen
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(SODmN), SODmN decrement 10% (SODmN—-10%), SODmN decrement 15% (SODmMN-15%),
SODmN decrement 20% (SODmN-20%) and SODmN decrement 25% (SODmN-25%) on spring
maize yield profit and nitrogen use efficiency was studied. [ Results ] Compared with the CFN treat-
ment, when the SODmN application rate was reduced by 15% and continued to decrease, the maize
yield showed a downward trend. SODmMN—-15% treatment brought about relatively high grain yield
and biological yield, and the maize yield first increased and then decreased with the increase in the de-
gree of nitrogen reduction, showing a quadratic polynomial relationship. After fitting, the nitrogen ap-
plication rate corresponding to the highest maize yield was 313 kg/hm’, and the nitrogen application
rate corresponding to the highest net income was 292 kg/hm’. The total amount of absorbed nitrogen
was manifested by increase firstly and then decrease. The nitrogen harvest index, nitrogen balance,
and nitrogen use efficiency (except SODmMN—-25%) all increased with the increase in nitrogen reduc-
tion. [ Conclusion ] The fertilizing amount of maize in the Hexi oasis irrigation area was relatively
high. After replacement of ordinary nitrogen with SODm nitrogen, significant nitrogen excess ap-
peared. With the increase in nitrogen reduction, the yield of spring maize grains was manifested by a
trend of first increase and then decrease. The yield began to decrease when the nitrogen reduction ex-
ceeded the conventional nitrogen application rate by 20%, but the nitrogen reduction within 25% did
not cause a significant impact on maize yield. Replacement of ordinary urea N with SODmN on the
basis of traditional fertilization can achieve the goal of reducing nitrogen rate by 20%, maximizing the
yield benefit and significantly improving the nitrogen use efficiency.

Keywords: oasis irrigation area; spring maize; reduced nitrogen application; yield and profit; nitro-

gen efficiency

36 3%

FOK SR H R A R T BB R R A 2
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ISP, ST AN FoRAK . o KA
FHRCER AN NN A VEZ TR, B2
38 PR 2R AN [ A T B R A e, T
i R 2 H Bt AU A SODm FR# CRFRB Ak kL
PECBEINTE PR 2 A WO H IR A R AL, HeA SOD
RS PR R A AE ], RIFR SODm JRER) %
e P K AR A B AR R BT S A i
1H o ASHESE LI i 2 1 PR 2K H AL 0 A1 SODm
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78, VIION SODm FRERAE T K B HAUAEY) L it
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1.1 A H AL

TG H B AE H R A AR B BE 3R 415 7K Al
REG, 7T E100°26', N38°56', HbAb SRyl |ijf
FIHHEDS, WK 1570 m, P8R 2 047 mm,
/K 130 mm, TR48%50G5 10.3,

FEHT 0~25 cm TSR RDL . AL
17.47 g/kg, WfRA SN 93.8 mgkg, AW
oM 232 mg/kg, A EHN 1153 mg/kg, pH
H 8.50, A& 8N 0467 gikg, TIEIE AT
HEEIK . R R SR B 2 BIHE N
Tk, EXRAETMN, B4 AhaEo AIRAR
Rk A 110 mm.,

1.2 AR

HE 3 I kL SODmR 2 (7 Al i =46.4%,
SODm=0.05%, J SODmN %77). WilR&E (&
R =46.4%) . LIRSS (P,Os i =12.0%)
FIBRFRER (K0 & & =50%), ik K 5 Fh o ik
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B2 5, FE®E 8.25 J1tk/hm’,
1.3 kit

R 7 NMEH (1) AEEAE (CK); (2) #
FR it 280 1 i 5 38 R 2 AL (CFN): 375.00 kg/hm’;
(3) H MUt A 5 SODm JRZ A (SODmN): 375.00
kg/hm’; (4) SODm JR & & I & 10% (SODmN-
10%): 337.50kg/hm’; (5) SODm bR ZE A& 15%
(SODmMN—15%): 318.75 kg/hm®; (6) SODm JR
AU 20% (SODMN—20%): 300.00 kg/hm?; (7)
SODm J} & & i 25% (SODmMN—-25%): 281.25
kg/hm?, /NXEAH 24 m?, BEWLIX ZHHED), TE
3K,

2017 4F 4 A 17 HEM, 17BEH 50 cm, #E
A 24 cm, #EIR 4 cm. XA FEFP AT A EOKCR
U R Aol FH R 2 . N TR Pk o R
TR 10 7 8 HUSHR, oAt F ) 7 B it 5 Y
MK H—3K.

A AP . BRI R, ek (P,0s) 120
kg/hm?, £ (K,0) 45 kg/hm?, Hd 20% & S 45
AR AR LS S AR RE G . 80% FRRUFE T KA K
B3 3 YaB it , 43 3 AR T B 20% . Wl B
30%. W22 30%, YT HEKFiHR R Ui, £5 Ak
FRIE I E B A 6 000 m*hm?, F 4 IRHEHE, 7
SITARAT . RMIWUET ok 22 FEE TR AT, 45
WHEKE R N 1500 m¥hm?, KFHEIK, 20
JE R
1.4 HAEE 55

WO s A5 AR I /N X 2 RRAE AR B &, 7E

105 °C FAH 0.5h J5 T 60 °C Ht+ZEfEfife, ¥
W 1 mm G Fodr &%, Mk KRB R
HAE, EHIEELE.

FAEENEF RS E L ) AR

FIE ) Z=(iti AU X E K S & -
R K| R A )it A < 100%;

N SRR B =R e 2 < 100% 5

N ZRUPAG=N A - N i ;

gl g5 (O/hm?)=28 35 77 i =< E R A% ARt
AN (BFEFT-. MR 2555) .

R I8 KOs 4 2% F Excel B/ ¥EATiHE, H
SAS F TS5

2 RS0

2.1 SODm R & B % T K= & B 2k 1 5

F 1B ANl EARAL B F K = AL,
JIT A it 208 Ak PER AN it 0 A Ak B A AT 3 1) 3
FERCR, i RN K R S it A
NERE k2 P2 i Bk PRL ™ i, 5 CKAHLL, B4
20.6%~31.6%; 5 CFN AbFHAHEL, SODmN Ab 3
PR E TR, B SODmN J§ f 4b P 5 H G i
#Z5, SODmN-15% i KM M=, H SODmN
AR CFN, 3 B/ bt e, FOK™ R
B MR R 15% HARSERRRRT, Tk~
HETREEE EXE RNy ERA B
Ry, AR R S P R AR FEOAR AR A
SUR 0P SR o W A p Y DO A s
AF|, SODmN AbHF £ KM A Y4 CFN

&1 SODm REFAEXE EK~=E R AT/
Tab. 1 Effect of SODmN reduction application on the yield and profit of spring maize

AL FE treatment £ /(kg-hm ™) biomass

AR 2/(kg-hm ™) grain yield

2 35/(J6 - hm ) profit

CK 25003 cB
CFN 34 570 abA
SODmN 36 542 bA
SODmN-10% 36 560 bA
SODmMN-15% 36 614 aA
SODmMN-20% 35137 abA
SODmMN-25% 33 861 bA

11472 dB 18 085 dC
15921 abA 24 781 beB
15 680 cA 24 347 cB
15701 bcA 24 516 beB
16 531 abA 26 074 aA
15904 bcA 25012 bB
15 775 abcA 24 845 beB

VE: CK. RHi%E; CFN. % ME%, 375.00 kg/hm?; SODmN. SODmN—-10%. SODmN—-15%. SODmN-20% Fl SODmN-25%7% 7| Ajiti SODm

JRFEA 375.00. 337.50. 318.75. 300.00 fi1281.25 kg/hm’s F[A. N 3.5 ji/kg, P,0s55.0 ji/kg, K,07.0 i/kg, EK 1.8 ji/kg, FHABIEA 1650 jt/hm’s
FIGIARFRNG FERER R ZE R IL 5% RE KT ARG FRERRZE RIS 1%8 KT

Note: CK. no nitrogen application; CFN. local traditional nitrogen application, 375.00 kg/hm*; SODmN, SODmN-10%, SODmN-15%, SODmN—-20%
and SODmMN—25% mean that the application rates of SODmN are 375.00, 337.50, 318.75, 300.00 and 281.25 kg/hm’, respectively; the same as below.
N 3.5 Yuan/kg, P,O5 5.0 Yuan/kg, K,0 7.0 Yuan/kg, maize 1.8 Yuan/kg, other inputs 1650 yuan/hm’. Different normal and capital letters in same column
indicate significant at P=5% and P=1%, respectively.
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AEPETE 5.7%. 4% SODmN it CAL B, 08
HTE 20% LA (B FH i 7E 300~375 kg/hm?) 224k
AF, Bt U AR T oK M A MR AR AR AN
K, AH R 20% R SODMN-25% i}
B FKH R AE YRR AR

F KK DL SODMN—15% AP m, 5
CFN AbBE = A2, 4 SODmN AbHHE 7= 5.4%,
B 5 R AL, KPR R W AR, H
SODmN 4 5 SODmMN—25% &b 3 ] 25 5 3 A i
=, LR IrEiREY . FH SODmN # 1L CFN
J& SODm fig i T £ KX & K iR, Zs
T 25% LA R 17 i IO 1 R S

TESERE R SHALIS CK [
2 IR B E KO £ A AL B2 (AR E L
¥, CFN ZLFRIRYS SODmN 2 [fjik 25 5 i /K F
G, HHABE R R AL A B E, KRG
FEIE B BT B AR R i A RE IR B i e
i3 & A AN 2 S BUE SR AE K S A A K R,
25 oy 15 UFFRLI ™ o MRPEFFRL™ & (v, kg/hm?)
5t & & (x, kg/hm®) R RETH AT : )=
—0.046 2x*+28.913x+1 1468 (R>=0.975 6), 15455
R 15992 kg/hm® A& A 313 kg/hm’,

FE KWL s B E N EIE R ) S
o R VBRI it Sk R i i S AR E
P R F R ailss, SAMA (CK) M,
SODmMN—15% AbHRAGI £5 fe iy, HAth it (040 2]
SRR AHZEAK, R E A R R oK
gl s i oCHE, MRS E, YRR k&
s SRS S R EE I 2 [ ) e R T 3=
K y=—0.083 1x° +48.544x+ 18 077 (R°=0.967 1),
FH SR A5 A = 2B A3 it Ui 292 kg/hm®,  BEAS
4fi 25 M 25 166 kg/hm?,

2.2 SODm R # ZUJ B XA K B SR
15

it AR EOR A, FUGRFEE. &
A S BAERI SR I — s, 25 Rk 2
JIT7R o R AT I 7 it 2 o P ik 222 By SE g o
Ja BEAR R R H, At AL BE 1) S0 R e A 1K
} 176.5 kg/hm®, SODmN Kb FH 4z e i ht i v
J 320.3 kg/hm?, % CEN Ab 2 %0 W% Wi A 5 386
4.9%. FANRIEEON T, A A R
AN—, A it A B Y R OCR T 5 CKR
R, {25 R0 A A R RIS i 48 T
s, ARV EAH, SODMN-15% HEAHEH
RREVAM, T HEA R, AR PMd T 76t
RE, mTHENAAFEARES ., AR
B E e G A R N 318.75 kg/hm?®, R EVARA
11.02 kg/hm’, 4 SODmN JiH i 15% B, AEF-
firabF ek, SENEF SRS, SODmN-
20% 4b # (300 kg/hm®) B A5 5 /=5 114 5008 F1) FH 2%
R, N 43.1%; AR 318.75 kg/hm® B B i
TR, rE FRZE RN SODm FR 2 A LR B EUIE A
ROR W] A%, /B SODmN &b B iy & IE 1) 2 45
CFN b FHE S T 11.6%, 74 iR SODm Xt &
KR TAEEER ;. SODmMN-15% Ab B (1)
FNEFHECR R 41.2%, 1 SODmMN—-15% A3 A]
DLSCERET = . Ensi, R IR kRt S B
) E bR, 25 A AREH . 7E T P SR Y X A
SODm R 2 AN A8 PR 2 AU AT 35 3] pai I 4
RO, FRAES el it U 0 T 7T SE AR
AL, JFAR R R, PREFRAT I AT
iy, ) AT RESE R A B

#< 2 SODmN &3 & E AR RIRUANF A HIS T
Tab. 2 Effect of SODmN reduction application on the N uptake and utilization of spring maize

Ak 3 N W B/ (kg -hm ™) N Wk AEEL% N A& /(kg-hm™) N ~F-/(kg-hm?) N A%
treatment N uptake N harvest index N application rate N balance N utilization efficiency
CK 176.50 64.3 0 —-176.50 —
CFN 305.38 59.9 375.00 69.62 34.4
SODmN 320.27 56.4 375.00 54.73 383
SODmN-10% 307.27 60.4 337.50 30.23 38.7
SODmN-15% 307.73 60.7 318.75 11.02 41.2
SODmN-20% 305.91 60.6 300.00 -5.91 43.1
SODmN-25% 286.82 62.7 281.25 —5.57 39.2
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FR: EFRETENARERE B0 R
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KFE T SODm JREASE-HIREA, 17—
70 L P /0 it i (RP SODmIN U i 20% LA )
FEANT T = 1 R R, IR R 25%
b 0 A D R B E S B A (B A TR B . T 2 5
K, X EFRHT SODm JRE &4 SOD i,
AL A R 4 &R B T S5 REE N R T
U, H SOD MR #EMIRAMARK LR,
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W, TR ET S AR K e, M5
KR 5

I it S R B A A — s AR R T AU
FIARCR, X5 AHFFE 45 R0 —3, B
LI AR I X AR R AU I 5 2 SR PR
B R RS K™= B A WL, AERLR
FHZR ST AT B0 5 B SR Ui e 5 b T K AN
TSV it AU AT 2 SRR I . FE B it AT K
T, VR AT T RIS P AT R

7 E R TR X R OR AR AR 25 SR, A
LA WA T P B A AR A L, I AR
ARG g . MR T K 0E B RV AR
180~240 kg/hm*; &2 fE PR "N ARiciFse T
TR G, 45RR ] AR AE 300 kg/hm?
DA AT GRAIEE FOK 7, o it EU A R
FREEbh = 1R

T 8 VR 10 A BH bt A 2 — A B R G ) A
Br T SAUEHE AFIED = ARSI SHbk 4
BN SR YR KR X
AU S EEREVIME, AUe . ket
B EEARY o F RO AR, HEA
B LR R GA 347 kg/hm?, EHEMRAE KA E
FIrage2 2 SRR T AL B 2% S X E Y

AT PG 2 P DX R KR DX el AN
B AL [F) R AT, A EORMEAL KPR,
SR HPUTE B 94 Dokt I 7 3 S 45 FH 7 2 4 2N
A, FEIS DA AE B[R] I RE PRAIE £ K 7 4 1
AR R BB AR IR, AT 3l O DRt S o+ e
BT W A E B

4 #ip

AR AT, HHA SODm IR % A
PR SR 22 2R, RN T Ot 20
25% LA RS AR AW R RS, (Aot
ST 7 5 T UM PR Rt b
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