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Fig.1 Effects of different treatments on the dymamic of dry matter accumulation of maize shoot
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Fig.2 Effects of different treatments on the dry matter accumulation and distribution of maize organs at maturity stage
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Fig.3 Effects of different treatments on the dynamic of nitrogen accumulation of maize shoot
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Fig.4 Effects of different treatments on the nitrogen accumulation and distribution of maize organs at maturity stage
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Fig.5 Effects of different treatments on NH4*-N, NO3 -N and Nuin concentration in the soil
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Table 1 Effects of different treatments on
maize grain yield and its components
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P340 372.3g, T4 4bFE (359.9g) Hfk; K AbFEF
BPHON 11.46t/hm?, T1 Ml T4 AhER &, “FHA
11.87thm?, 5 T2, T3 A1 T5 ML EZEER, H
T7 1 T6 AFRAELZ 43 MIFEAK T 7.9%H1 6.7%-
3 g

BN LIS, BARE N OREEERFHA .
TR A A R UL, RN R E R AREE M
BAMNIFER WA . AR AN AR
FRUS, SRR, SR ER S WRCED R
SeRI, GRE S LA ) 70 A my DA o) e S 2 )
THAS B A, 8 ) 2 S B R A PR A A
S, K TIERESEAA N, fEEY
FRE R, WD A EE IR, 32 s EUER
M. RWTARM, A 20% J5 @ i 16
Hil77) 2-50-6- = S JEmbnE, 7F R E A B 1)
TYRE, SEFEEGCHENTEEZER. £4&
SEUONTE B b I A R0 RE N 0 A A0 ) 740 D 285 SR B
R, SHEEEHE, B 2-A-6- =& i



ME 2138 Ty B 45«

FAL Bt 5 AN A 3 R0 S SR PR e IR BRSO B S R 149

MEE REfs B E e m M bt SRR S B, ke a
AW . FI 7 A 6 ROV 5 AR 4 Vit
KAEKMmE K, SRESREHAMLL, JRE
e A B AP — RN, Ref B E R m AR
KA RS A o AR DA SRR A 2 22 i B
LSS R

i A 10 60 550 P 1 P 2 S 4 ) - 38 R B S A
AR A2, R, SEEEEMLEL, &
RERC iR AT S, LIEPIEAE . S EMNA
MR SESAWEARN. %S 2 FHERK G,
N ERVR I, [F—HEE T, Hn2-5-6-=
S IEIES, 0~20 Al 20~40cm L ERMESR S &
430 R % 39.7%R1 21.8%, B R IR AL EH .
T B8 37 ROK XA R LS 0 A 40 k1) 7] S i A
HE AR A B0, fEA/NE —H FOREEX, JR
FEAN IR A A 1) 7 B S o) A A4 B AN AR A
SRR, BESZEL N2O IR HERT . AHF 7t Kk
B, SRAEIRE 20%40 B AR L, 7EMEAE AT, R
R 20% e it 2-5-6- — & 1 R L e i B W PR 1
BPEARSE, WINESESE, Bk, MER
A HE K, UG Tt i e 00 1) 71) i 25 2 s A AR O 10
AREMPER KT, X5/ AR T4 R —808, &
RIGR, B 20% A0 it 2-5-6- = 5 JE
WEAL PR RE R S ARG IR A AR S &, 1
AR, N N EEDR AR T —Em
BEKE RRWIFFL— N FRAEKE, FIERE
et A £ 00 1) 790 10 J 00 FH DA R i AL R R
PEFEHE— DI

AR, FALJE 10%F 20%4H F, &
KRR B S U A B R B 2 R, KR
56 o LRI e FH A R O R mT R . DAAEA
FLR0R ], HREEALA L, FORAEE TR R IRAD
T A 0 FR1) ) (38 = R B B R o SR, AT AT
45 BN, ERARIE 10%F1 20%H, & 7570
B A H a1 060 7= T 2 3 51X AT R e P
BeA s 1A Ok . EAR IR 20% 155 T AR
B AL 1) 57 J 7= 38 8 B Ak, (H S IR I i
20%AbFEAR HE, FAEIEIE 20% 00 i 2-5-6- =& F 3
e AL FE R, ORISR IR R E A RS &
B, RZGEAMEEIEE FRAK, EReiem
T AN AT R, XN A s ) AR R 2
EVIAE KA EEE L. Fitk, ERWREET,

FEPRE 20% HIFER L, TR A0RE AL A1 1 750 45 1857 7T LA
PR ATEDIS BRI, OREFIE ™ &, b
IR ERBUR, S A AR AR, W sEE
A O R BUIE R I8 o & Ab BR AT R H
REZES, BICHEE 20680 i E 30 H] FIAL B,
TR R BEEATRIECR F N, B T
PRI IN DAy, Tt A A1 ) 700 B TR ) e e 2
SR ST AE BRSO I ) 2 Atk L

4 g

FERMERE R ORA X, 5 R EA L,
FER LI 20% A A AL 73], RELERF TR
MR, kPR R AR, AR
IR AMENAE Sy, PRIEF K S . Bk, 7ELRIE
B oK S b, G EUIEEEO B, S
TR AL 77 2-5-6- =S P L MENE , Re s Bkl
A3 R ENEBN A ALK -

SE R

[11 xSt/ %4 % 2020. [2021-09-26]. http://www.
stats.gov.cn/tjsj/ndsj/2020/indexch.htm.

[2] Liu Z, GaolJ, Gao F, et al. Late harvest improves yield and
nitrogen utilization efficiency of summer maize. Field Crops
Research, 2019, 232: 88-94.

3] HEF, FMKEN, SRR OEEIX E R T AT
AR R A, TR RV FE, 2016, 34(4): 85-93.

[4] Milroy S P, Wang P, Sadras V O. Defining upper limits of nitrogen
uptake and nitrogen use efficiency of potato in response to crop N
supply. Field Crops Research, 2019, 239: 38-46.

[5] TKARS, FWeE, sk Bk, 55 P EFZREEDIEER %
PRSI EEE. LR, 2008, 9(5): 915-924.

[6] Jumadi O, Hala Y, Iriany R N, et al. Combined effects of
nitrification inhibitor and zeolite on greenhouse gas fluxes and corn
growth. Environmental Science and Pollution Research, 2020,
27(2): 2087-2095.

[7] Zheng W K, WanY S, LiY C, et al. Developing water and
nitrogen budgets of a wheat-maize rotation system using
auto-weighing lysimeters : Effects of blended application of
controlled-release and un-coated urea. Environmental Pollution,
2020, 263: 114383.

[8] Zhang L, Wu Z, Jiang Y J, et al. Fate of applied urea '*N in a
soil-maize system as affected by urease inhibitor and nitrification
inhibitor. Plant, Soil and Environment, 2010, 56(1): 8-15.

[9] Haegele J W, Cook K A, Nichols D M, et al. Changes in nitrogen
use traits associated with genetic improvement for grain yield of
maize hybrids released in different decades. Crop Science, 2013,
53(4): 1256-1268.

[10] Liu SL, Wang X H, Yin X H, et al. Ammonia volatilization loss
and corn nitrogen nutrition and productivity with efficiency
enhanced uan and urea under no-tillage. Scientific Reports ,
2019, 9: 6610.

[11] ZEE. 8RR AELRE RN S R A 7. Jbat: ER



150 TEMIR S

Crops 2023 FF55 2 W

K2, 2018.

[12] KE4E, HRF, BRER, 5. HRACTRAOHERY AR &
B P EARO RS, 2018, 51(14): 2758-2770.

[13] EM, R, &, & AREEB N TR
AGRBERERIRR. AR, 2020 , 28(2): 135-142.

[14] PRELE, FERE, B, 2. FALH GRS IRFFL. #4
#ALELE, 2005(4): 30-33, 47.

[15] Bk, Eirdk, 28, % AREENRIEFREHR
EAREEEHR W, AT SR, 2019, 30(4):
1303-1311.

[16] EiwiE, TRsdl, M, % BT e ALk oK
AR R ER IR IR, ARV, 2015, 40(3): 46-49.

[17] X224, gRRMk. FORFERIE A T IRE S AR . WEUER
T SRR ME RS AR AR, 2007, 13(3): 498-503.

[18] #a%e e, kAT, Wz, 5. KM EURIRSFFIE BTN -
FOREAEA R L IREFE P, EAE 75 R R,
2013, 19(1): 65-73.

[19] i, ZFHRY, REX, 5 Wk e R m e E R Lk
Bt AR, SRR 2E), 2020, 31(7): 2390-2398.

[20] FFORGE, S1ETE, IAKE, 5. FUIES M BB AS A 30H 70 %
R EK NoO HER IR, MR, 2021, 42(9): 4538-4547.

[21] RLAFY, BAWIZR, SRENE, 5. AHALH0 G50 AL G AR AR5 oK
AR PR SRR, LR TV 22 B R, 2015,

29(1): 6-11, 80.

[22] XBFate, JeE . SR INHIF DMPP & &R B2k B
MR, AR EHE, 2018, 730(20): 15-16.

[23] Z=4l, XUR, Z0Mg, 25 DR 2 2 HE X S Ak T S HERR
FIEIER IR, IR SR, 2019, 39(2):: 578-584.
[24] #EF, WEMN, WILEH, % PEIEERHRE NO R
He R R HE R B AL E R AL, 2016, 49(9):

1729-1743.

HENEE, BEAT, w55 FARE B EN LR K

BRAERA R, TREHE, 2016, 24(4): 151-159.

[26] HER, TBEHE, T#HFt, 5. Wb & ERE =R H
Je 3% pH (M EHLEFIS . S E L5 R, 2015(6):
18-22.

[27] A, EACP R AE ST A AR 7= RE 5 S A
BFFT, dbat: sEHO K, 2017.

[28] F¥F, TEWE, A, . REMERMA NAM X =11
PR AR R R AR KR, E e ik
2012(2): 34-38.

[29] ESIBH, 3CTE, FERERE, 5. FUIEHE G B Tk B
REFM R, (WAL REE, 2019, 51(12): 53-57.
[30] FKUCMG, ZEutAS, UJRME, 5. A& IR R i A ARl 1
X/ — FOREAE R RE R BUR IR0, B RS SR,

2019, 30(4): 1179-1187.

[25

[t}

Effects of Nitrification Inhibitor on the Nitrogen Concentration
and Yield in Summer Maize Plants and Soil
under Reduced Nitrogen Application

Zhang Panpan, Li Chuan, Zhang Meiwei, Zhao Xia, Huang Lu, Liu Jingbao, Qiao Jiangfang
(Cereal Crops Institute, Henan Academy of Agricultural Sciences, Zhengzhou 450002, Henan, China)

Abstract The experiment was conducted with seven treatments including normal nitrogen (N) rate (T1), N
reduced by 10%nitrification inhibitor, 2-chloro-6-trichloromethylpyridine (T2), N reduced by 10% (T3), N
reduced by 20%+nitrification inhibitor (T4), N reduced by 20% (T5), N reduced by 30%+nitrification inhibitor
(T6) and N reduced by 30% (T7), to investigate the effects of different treatments on the soil nitrogen
concentration, accumulation and distribution of dry matter and nitrogen, and grain yield and its components. The
results indicated that, in maturity stage, the highest dry matter accumulations were obtained in the T1 and T4
treatments. T7 treatment had the highest grain proportion by 55.98%. After silking stage, the highest N
accumulation was obtained in T2 treatment. The highest grain distributions in the plants were found in T6 and T7
treatments. After fertilizer application, soil NH4*-N concentration was the highest in T4 treatment, NO3-N and
Nmin concentrations were the highest in T1 treatment at early stage and the three nitrogen indexes of T4 treatment
were higher at later stage. Mean grain yield was 11.46t/ha. The highest yields were obtained in T1 and T4
treatments, the average was 11.87t/ha. Thus, N reduced by 20%nitrification inhibitor 2-chloro-6-
trichloromethylpyridine could decrease the input and increase soil N concentration in the agroecological system
and maintain the high-yield and high-efficiency in the maize production.

Key words Summer maize; Nitrification inhibitor; Nitrogen fertilizer reduction; Nitrogen concentration
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