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Effects of Nitrogen Fertilizer Synergists on the Yield and
Economic Benefit of Spring Wheat
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Abstract: In order to investigate the effects of synergistic nitrogen fertilizers on spring wheat, with spring wheat variety
Yongliang 15 as the experiment material, 5 treatments, i.e., different application rates of nitrogen fertilizer synergists of NBPT
and DMPP, conventional fertilization and non fertilization treatment (control), were used to study the effects of fertilizer synergists
application on the growth traits, yields and economic benefits of spring wheat under the condition of reduced chemical fertilization in
the Hexi irrigation region. The results showed that peak yield, i.e., 4 693.3 kg/ha, was obtained in treatment with urease inhibitor
(NBPT) application at 0.40 kg/ha plus nitrification inhibitor (DMPP) application at 2.00 kg/ha and nitrogen and P,0Os reduction by
14.0% and 37.9%, respectively compared with the conventional fertilization (N 232.5 kg/ha, P,Os 241.5 kg/ha and K,0 56.3 kg/ha),
in which the net income was increased by 975.59 RMB/ha compared with that of the conventional fertilization. Therefore, the
application of nitrogen fertilizer synergists with less application rate of chemical fertilizers for spring wheat in the Hexi irrigation
region could not only save cost but also improve efficiency of production, which could be applied in wheat production.

Key words: Spring wheat; Nitrogen fertilizer synergist; Yield; Economic benefit; Hexi irrigation region

o EDE S E AR ORI/ N A P EAE SR L /)
P EFEMREEYZ —, #Z 2021 4, /)
FrEd 13434 J7 t, AHES 2016 4R 13319 J7 11 7
0.86%' ', /INEWREHIMNESE R EEY, Bk
R CAREY 2, ERE LIRS AR E
SRAER . IEAER RS /N EFMESGE REL, iz
folb =25 R, R R E] T H R AR
G RO A T E I, A
AN P S 3 R A b, DR £ 77 £ 9 15 s 3 00 A
NE R B3RO R 2, [mI, NG i e s &
BT ORATT YN S SR A R S R A I PR ]

KB 2022-09-29; 1&ITHHEA: 2023-04-14
E&WH:

A FRATTE X TR N 7l e g
FE A 3G Sy ek Le®), AR P X A T
/INZZ Y it FE RIS i BE R A 2R X A /N2 B AR
KRB R AT mtE oo, LU
Sk ATV X /N DB AR R R e SRR 2R AR B
1 MRl5H%
1.1 RIEM

I EH A T AR R W XA T
AR ACRE . WP E R B SR AR, )R
L AR - B DX, 4K 1589 ~ 5027 m, J&
TS DR Bl P 3 T e S A X, AP H BRI 4 2

KE AL R (2018YFD020040605 ) ; 4 R A5 1 o 4 L2 (2023GAAS36) .,

EHE®E N Hax(1990—), B, LAFRA, SFREIT R, TEAFESHHEIETAE, Email: 271476475@qq.com,
WIEEE: IEF(1972—), B, HFARA, SIMER, TE2AFHMERIRL I/, Email: sunjianhao@126.com,



6 14 Mrsez, S5 RIEHGRGIXS AR/ N 7 ik FIARLAR AR5 ) * 565 -

3000 h, SN 0~8C, 4EFHFEKE N
90 ~290 mm, A F-¥ZEK N 1638 mm, [FEK
i/ HZ& K g o b+ e R+
1.2 AR

RANER/INEZ SRR R 15 5 BRI TR
KON, N=46%) ., WiR — % (B4
Fredh, N 18%. P,0s46%) . FilR4 ([E#p iy
AAPER A R TTAEA A= 0, & K0=51.0%);
NE R 55 > NBPT (IR Bl 0 61 70 ) A1 DMPP (il 4k
PG, B A G A YR A FRA Fl R
1.3 Rk

R 5 AL PE, FEFLIXAHES], 3 RER,
/NXTAIAR 105 m? , X5/ NX A 50 em. {50775
WK1, AP 1(CK), AMEE; AP 2, i
FaAE ; AbFR 3, FEH HUAE A S Al b 4l A R
0.2% %5 N NBPT ., 4l %12 ) 1% %3 in DMPP;  4b #
4, B U AR 14.0% SR D
37.9% , F£EH NBPT #1 DMPP; AbFR 5. %53 K0
AR 4G R > 22.6% . AiiEE R/ 50.3%, FEE
Jin NBPT 1 DMPP. i EEFIRE 5050 15— Wk P 3
fitio RIS HD IR SE B TR — TR, DA TR
2020 4 3 J1 28 HFEFI, /A2 RMSEATIERME, 17
PE 10 em, ATFWIHHE K 1R GA3H), L%
FREIRH . 7 A 28 HIGK.

1R AR kg/hm?
il N P,05 K,0 NBPT  DMPP
1(CK) 0 0 0 0 0
2 232.5 241.5 56.3 0 0
3 2325 2415 56.3 0.47 233
4 200.0 150.0 56.3 0.40 2.00
5 180.0 120.0 56.3 0.36 1.80

1.4 HIESH

IR I6 B4 R Excel 2020 F1 SPSS % 41 4b 31
REHTHAT .
2 GZR5HMH
2.1 RREA BT A E R LK R vf

M 2 TR, S BA AR /INAE Rk s LAAR
2 fiE, M 84.19 em, BALHE 1(CK)HEHN 9.64
em; HOROEALFE 3, Ky 83.10 em, HALFE1(CK)HE
Jn8.55 em; AbIH 4 LI 5 43 A A1 (CK )3
Jin7.66. 6.00 cm, Ab¥E 2 SA0ER 3. AbER 4 LbFE
52ERAEE, SAFI(CK)ESEE; Haut
M ESFADE, KA 3 KK, 7923
em, BAPFET(CK)¥HN 1.79 em; H R ZEAH 2,
4 8.95 cm, BALFEL (CK) /0 1.51 em; AbFHE 4

A3 5 AR FR 1(CK) A A3Ehn 1.31. 1.24 em, FR
AhF 1 AN, AR Z R E AR IV
BT 2 4, h9.43 4, HALFRT(CK)HE N
0.69 1~; HUCRALH 4, H9.28 4>, #HALFE1(CK)
A 0.54 A4~ AbFR 3 AbFR 5 AFALFR1(CK )43 534
021, 0184, AbFE 2. KbFE 4 B 540FE 3 4b
S ZRARE, SAMI(CK)ESEE, BRI
PIALER S 22, M 26.76 Ki, HALFR1(CK) R EH
hn 7.65 ki ALFR 3. AbEE 2 435H)h 2627, 25.78
B, RIEALE(CK) B 18 7.16. 6.67 ki, 4b
PE 4 A3 (CK) 3G 4.70 ki Vi B ZE AR HE
Jiti FH 2 A AR T S I GR) AT LR IER N A K
PRk . B L NVEEBCER B A S, (HATE
R AL P 25 S N I
%2 AEMBLAEENEHREMER

M 5SS /NS TR EL
A /em /em I~ Ve
1(CK) 7455b 7.44 b 8.74 b 19.11 b
2 84.19 a 8.95 a 9.43 a 2578 a
3 83.10 ab 9.23 a 8.95 ab 26.27 a
4 82.21 ab 8.75 a 9.28 a 23.81 ab
5 80.55 ab 8.68 a 8.92 ab 26.76 a

22 FRERFEAAENDEFEHFA
M 3 RTLUE 1, W ZUIE 1 25000 b 21 i
INGE P AR B (CK) 3R o TR = DAAL 3 4
B, N 46933 kg/hm?, BALFR1(CK)HE ™ 1 166.6
ke/hm?, 34773 33.08%; HLUCZALHE 3, Fy 4 653.3
kg/hm?, BALFET(CK)ME ™ 1 126.6 kg/hm?, Hip==5
31.95% ; AbFE 2. Kb FE 5 N 4 440.0. 4 266.7
ke/hm?, 23 5IEAEFE 1 (CK)3E ™ 25.90% . 20.98%
TrZEor R, Abd 4. AbEE 3. AbPE2. KbRES
ZRESAEE, ¥WHEMEI(CK)ZEREE, £
L3 B & RPN — S ER T, A
WEAE F R JF 1476 NBPT #1 DMPP, A LU &/NEZH
—REBIE, RRCE PTG PN 2
%3 FEHEBAEENENFTE

NXOPE TR e RCKE R
b3 2 2 2
/(kg/105 m*)  /(kg/hm?)  /(kg/hm?) 1%
1(CK) 37.03 b 3526.7b
2 46.62 a 4 440.0 a 931.3 25.90
3 48.86 a 46533 a 1 126.6 31.95
4 49.28 a 46933 a 1 166.6 33.08
5 44.80 a 4 266.7 a 740.0 20.98

23 RREA&EIN AN EZFHEG 0

4 TR, 70 B0 A ] B il
WA R BEAT R N TR N 2 T R AR
A TR RSN o S HEACAL AR AR D 2 104.07 ~



566 e 2 X 2k 28

3 079.66 JC /hm?, HrpAbE 2 KPR 5 AR FE
(CK)Zfs 508/ s A3 3. AbFH 4 4l i s b 3 1
(CK)Ar5t870n 92.98 . 810.24 JC /hm?, AbFE 4 4kt
P2 AT 975.59 JC /hm?, 5 AL ERAR IS
E MR AL TR 4 AbFE 3. 4bFE1 (CK). 4bFE
5. 4bF 2. BEFEIERE HEREAL, gkt 2ok
TG AR S, AL 22 AN B . K abip
PR EMRAR OO AL FE 4 KEFR1(CK) . Ab3f
5. 4bFE 3. AbH 2. ZRGHIENER . AT R HA
PR AR, AEBR 4 M i AEREIE % . BARHAE D>
NERbit A B ARG O R BS NG RGR] T RAE A,
AT RAGELAT K2R o
*4 TEMBLNEENEHRFHE"

: JE FA/GE/Mm?) ailegs .
B Gty TR ATRIEE /i) |

1(CK) 9 169.42 0 6 900 226942 a 1.33
2 11 544.00 2 539.93 6 900 2104.07a 1.22
3 1209858 2 836.18 6 900 236240 a 1.24
4 12202.58 222292 6 900 3079.66 a 1.34
5 1109342 1 965.63 6 900 222779 a 1.25

DA M54 B I I 2.6 Tikg 5 MA GF
KA 900 /hm?, A F 1 470 T/hm?, R 2 360 /hm?,
At (3. AP AR) A 1 800 /hm? Fo A T A% A
2 370 /hm?; REAT M A Sk F 2.20 Tikg. Bk —4% 2.95
Tulkg. FLERAT 3.00 fT/kg. HBEARH A 85.00 Tikg. A4
34 7] 110.00 T/kg.

3 it 5%

BR AT ] 0 R A ) 7500 P Ao ) -3 v eyl
MR, SEE 2% PR 2R K At AN ) Bl 25 RV AL S A 2
R, ATLUE b AR AR A, AR
H, TEROEAC R LT SIS RLGR], ar AR
2377, UEWITENE R A5 T BN RGR AT UG
AL ERIERRCE, #IHEY =, WETT
W kE, WOEIERHE sl A gt e,
U BITENERHBI A5 15T, AR ) 780 60 PR 1 ot 51
IC A BE A R R R YA /R, 1 5RAH
KABHEYE, EREARBA, SOEE Rt
N, Fek N I RNE ISR A8 AT G i /N A2 7
2B SO RIS IPREETRIR] NBPT A k40
il 7 DMPP F F/NA2 A= 4t 1 — 7 Y B AR
EXF RGBS, A 2T
AR E i, DA RGEIRA BB HE 0]
YEWI =5t S s LA S NH; 42 & 557 TH 5200 o

TEAL GENE He ity T3 >4yl 20 B} 4 T 2 O R 5
I RGR A TN R IE . AR
M, TEALESENE (N 232.5 kg/hm?, P,0s241.5 kg/hm?,

K,0 56.3 kg/hm?)J&Ali Ek N 14.0% . P,0537.9%, I

TANIREEINHIF] (NBPT)0.40 ke/hm?, A Ak il 51

(DMPP)2.00 kg/hm? B, F/NAZ =2 H R T B

U, o, M 46933 ke/hm?, 4l s 85

JitE AT 975.59 JT /hm?, & B/ HE R 5 T

Jon PR it 40 ) 50 (NBPT) R 46 499 161 77 (DMPP) 7] 52

PRAEAL— vt , R, Al m ZE A H

R, WA TRGRL, N n/NE e, AT AR

TA] P E XA /INAE AR 7 e I H

S 2K

(1] R EMmM. 2022 48 o B AAT b A 37 0T & R4 %
B W48 & [EB/OL]. (2022-03-15)[2022-08-21].
https: //www.askei.com/news/chanye/20220315/10015217
46090_3.shtml.

2] XA, BEE, 2HX, £ #FE 027 LIK
RERAFLT] AR LA, 2020(1): 70-75

[3] X#de, EEE, Tt HHIZEFPHEENH
AR SR A AT HA R R, 2010(7): 48-49.

(4] &awam. 368 BRI R b £ AT 6T %R B K
[J]. #A&b, 2021(23): 12-13

[5] H#m. HARVERFTLEGEEAAAEID] 2N,
= MKk, 2016.

6] Tk, & 4, &FEk, £ FEHALLKE. TH#
FPk s )] FEKLFF, 2013, 46(15): 3161-
3171.

(7] HEA, 2R, REAN, £ Fwds s nf s
MR o AR E MRS RUR AR L P o R (T] A
A A4, 2021, 32(12): 4419-4428.

(8] Z%u, =AY, RIA, 4. WRE/m AN £ E
FAE LR RS B SRR RAEAE
e, 2021, 32(4): 1352-1360.

O] & =, B, e BRRFRELENELF
B R AEAA RN B H] AR LA,
2020(6): 34-38

[10] # %, HXi. HWAEMAFEZENERE 3 5T
ERARAFEZGEH[T]. HA R LR, 2019
(3): 40-44.

(11 H®F%H, 2E+, h&EHE, F. LIERENH A A
A A e R g )] P EAKFEM, 2009,
25 (12): 145-149.

[12] M/NT. #f/REE IR A A E K B Wk
R H R ET]. BRI RIEF, 2022(10):
103-108; 118.

(13] # %, & %, @, £ AFHEHELAD
ZHMAZRAIRFEEN T W] £XEYF
3, 2019, 39(10): 1195-1201.



