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Effects of Nitrogen Application Rates on Weed Occurrence

in Maize Field in Northeast China
WANG Yu—na, MI Guo—hua
(College of Resources and Environmental Science, China Agricultural University, Betjing 100193, China)

Abstract: The species, density and biomass of weeds in maize fields and their relationship with corn biomass

and yield were investigated in 2019-2020 in a long—term nitrogen fertilization field in Lishu county, Jilin province,
in which the nitrogen application levels were 0, 60, 120, 180, 240 and 300 kg/ha. The results showed that the weed

in maize field was dominated by grass weed, especially Echinochloa oryzoides. Compared with zero fertilization, 60

kg/ha nitrogen input increased weed density and biomass. Then, with the increase of nitrogen fertilizer, the density

and biomass of weeds decreased significantly. At nitrogen rate of 180 kg/ha, weed density and biomass reached the

lowest, decreased by 81%—-94% and 90%, respectively, compared with the maximum at 60 kg/ha nitrogen treatment.

Meanwhile, maize yield reached the maximum too. Compared with nitrogen fertilizer at 180 kg/ha, further increase

in nitrogen input either increase maize yield nor reduced the density and biomass of weeds. Therefore, considering

both the economic benefits of fertilization and weed control, the optimal fertilizer rate for this area is 180 kg/ha.
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Table 1  Basic chemical properties of the 0-20 cm soil in the experimental field in 2019

HKF(kg/hm’) 2% (g/ke) AR (mg/kg) HH (mg/kg) AL (e/kg) pH{H
N level Total N Available P Available K Organic matter pH Value

0 1.3 50.0 153 20.3 5.9

60 1.3 56.9 167 30.6 5.6

120 1.3 43.7 171 19.4 5.8
180 1.3 44.4 145 18.7 6.0
240 1.3 27.8 150 17.8 5.7
300 1.8 45.1 162 24.0 5.4

1.2 RKmigit S FFR AR

RIS TE K AUt o 67 1K FH AT, %0
AR M 2014 457 4f . T KA R F B2 B 64
K, 43 31 0 .60, 120, 180( 1 4k) . 240( 14 5¢)
300 kg/hm®. Jifi @ B & 100 kg/hm?, it £ B N
120 kg/hm®, BTN IR ZR (N, =46.4%) BEAE it
W R 5 (P,0s, =12%) . 7 IE Ry S AL 47 (K.0, =60%) .
Tt AE 7 O R A T A RRE 21 5 — U AU 6 1
FAEILNEHEA SR IG BERHE S, FRAE T HIA B
B, FARREEEE N 65 000 4%/ hm®, FA> AR AL B
3WELE ,/NXIHFN 7 mx4.8 m, BA/NXFP 81T,
IRIETF 2019 - F1 2020 AT, FOK SHFRAABERL 958,
20194F-4 H 28 H#EFN, i T T2 FH Rl
WEHE . 20204F5 H 2 HEEM, RIEITHEME . #&M 5
AFTBRER . 24 T2 )5, F E oK VS BBk
],

1.3 WRFAE
1.3.1 FAERMI &

FEFRBRIAI AL « 76 T oK V3 IIHEA T ) 24 B
25, K 0.5 mx0.5 m BT, BN/ X BEFLBE 3 ST
HURE , W 2 B AN % B iEAT IR A . 2020 4FFEAS
H 8 T A 2 B DI RIS 5328 T, IR kAT

I ) 5 1 = 3 BE A 2% B T ) A5 44 R 5 1) 4 B
(bkm®) /A SR TR

Hi b APy B < AR K VI T oK MY
AR RN E , RS/ IBGESE 3Bk E K, )
JIHGFESL BT RY S JEAE 105CH AT 30 min, 7E 75°CF
M AR, FRb T R R I A
DXL B HPa] 34T Sl = XS, 07 AR 12.6 m’
P A 149 S K
132 HRLESHH

Xof 25 A PR A B 2 %8 R AR )RR R
b EB A W A AT A SR Microsoft Excel
2017 HA X Bdl AT AL BRI IR SR H SPSS i f
(SPSS Statistics18.0)#EFT ANOVA HL[K £ J5 25401 Al
BRI ST AEAS 5
2 RS0
21 FAREREIHZAK

AT, 2019 4F A BT BHIL 9 Fh 22 0%
¥, RABMLIE KB EL Echinochloa oryzoides . ™ Ji
Digitaria sanguinalis; 22 B} 41 45 22 Chenopodium al-
bum H [k Kochia scoparia(L.) Schrad; 1% it 5B 45
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TS k¥ Commelina communis; 57 25 BHEI 35 T FR A buti-
Ion theophrasti; % B HE B 3237 Sonchus arvensis ; &
RS 1A i Portulaca oleraceas; SERHLTE Hi2
Amaranthus tricolor(£% 2), 2020 4F /& B8 4 B3 5 Fp 32
BLORRE BIK BT (E R 2 MG R R, ARKBR

FORIES JE J& T ARA R, oAl As RE X T R 2
o PRI, 6 N EUKT T A AR B T 1
KRR 4 P AR K It R 60 kg/hm Fisf KB )
R,

#2 REEAENERBRERZAMKZIT

Table 2 Weed species in maize fields as affected by different N application rates

E Oy AR W (M/m?) Density
Year (kg/hm?)
Nlevel ~ /KBREE TR PSREEEE KSR Wik EFER WRE SR B BEv ol s
2019 0 676 11.0 1.0 23 0 0 27 0 0 693 a
60 828 21.7 1.7 37 0.3 0 0.7 0 0 856 a
120 191 28.0 0 0.7 0 0.3 1.0 0.3 0 222h
180 151 73 0 23 0.3 0 0 0 0.3 161b
240 51 9.7 0 5.7 0.7 0.3 0 0 0 68 b
300 65 2.7 0 1.3 0.3 0 0.3 0 0 70 b
2020 0 585 6.7 0 0 - 13 - - 593 a
60 622 3.1 0 1.8 - 04 - - 627 a
120 187 27 13 0 - 0 - - 191b
180 35 4.4 0 0.9 - 04 - - 40b
240 16 4.0 0 0.4 - 09 - - 21h
300 23 0 0 0 - 0 - - 23h

AN R NG TR W] 22 7 1 35 (P<0.05) s =3RRI K LR 7, R R,

Note: Different lowercase letters indicate significant difference (P<0.05); —, No weed was found. The same below.

22 FXHEERE

HH ¢ 3 0] LAE ), 7 PR AR 0 A [R]it 22
T oK AR R 1 R 25 S AR I il R e Y 3
T, 2 R P 2 e N e AR A 35 7E 60 kg/hm?
it 0 s 44758 B e KA . Bt R B, 2 o

TR T I, 78 180 kg/hm’ Jifi 20 i B 35 B dpe /IME .
— LBt A R, X SR R B TC Y, it
i 60 kg/hm® A L, 2019 F1 2020 4E 1 4k it AC
(180 kg/hm’) &b B (1) 6 2% B0 % JiE 43 591 B AIK 819 1
94%,

®3 FREEAENERARMEBIEZENFN

Table 3 Density of two—type weeds in maize field as affected by different nitrogen application rates R/’
FUKF 20194 2020 4F

(kg/hm?) RAFE AR SIRE RAF ERARE MIRE

Nlevel Gramineae Non-Gramineae Total weeds Gramineae Non-Gramineae Total weeds
0 687b 6a 693 a 592 a la 593 a
60 850 a 6a 856 a 625 a 2a 627 a
120 219 ¢ 3a 222'b 189 b la 191 b
180 158 ¢ 3a 161b 39b la 40b
240 61c 7a 68 b 20b la 21b
300 68 ¢ 2a 70 b 23 b Oa 23 b

23 EXRSZRELEYWEMLE

AN TR R it FH % T oK 2% B A ) i () 5 M 25
S (R 4). 1E 6N ENEE AL X P R AR} %
BRI R 8.6 ~ 165.5 o/m’, i 22 HE M AR MR

T7%VA 1,300 kg/hm®fifi Z I IAF] T 100% ; JEARAS

PRI R WR 0 ~ 3.4 g/m?, BT 5 LA
5N ZUM B, R i s AR Y A

60 ke/hm’jifi U T, Z+ F AW i ik B R Bt
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I, 2% B TR R %, 7E 180 kg/hm? it 20 7 i
KRB/ IMA, AR 90% . E— 38 i A 2 , %o 24 o
AR TC R E R RPN B R AR AR
FRAE FERTH, MASHEAE 2] 180 kg/hm? it L, K
(14 1t A e o, e — A e vt 2R ARG oK
st 7/N
24 EXKFF=2

AN [ LIS it P o) 6 0K ™ () 5 T 25 55 0 5

i 5 e A R 3G, oK B R 5) . A
AR PRIE] , ANt B S AR (60 L 120 kg/hm?) b BRI ()
4 AR T A it AR (180 kg/hm?) AL FH . 7E 2018
AF. LG IE (240 kg/hm?) A B A 7= 5 B2 0 25 18 A
kit A (180 kg/hm?) A B, FoAth 3 4F v, 180 240 FlI
300 kg/hm’jifi U [B] Y77 C B & 22 . S AU
4 60 kg/hm® A FE , 4 4 rh LA IE (180 kg/hm®) b B
(7= B 43 N 44%  154% .53%F1 84% .

x4 RICEAEXMFAEREHEXEYENFNN(020 F)

Table 4  Effect of N application rate on maize seedling biomass and weed biomass

A Y (g/m®)  Weed biomass
HIKF (kg/hm?) N TR T (g/bk)
N N AN
N level AAR ARARAR AR Maize dry weight
Gramineae Non— Gramineae Total weeds
0 110.1 a 0.6a 110.7 a 16e
60 165.5 a 1.6a 167.0 a 29d
120 1103 a 34a 113.7 a 40 ab
180 16.7b 0.6 a 17.3b 42 a
240 8.6b 2.6a 11.2b 36 be
300 10.8 b 0.0a 10.8 b 33 cd
#x5 RIEHEAEXEK~EHFM(2016 ~ 2019 F)
Table 5 Effect of N application rate on maize yield kg/hm®
HKP (kg PR
(ke/hm) 20164F 201745 20184 20194 -
N level Average yield
0 6014 d 4954 ¢ 3200 e 4556d 4681
60 8622 ¢ 5152¢ 9026d 6913 ¢ 7428
120 11058b 11308b 11780 ¢ 11535b 11420
180 12 409 a 13 069 a 13774 b 12750 a 13 000
240 12774 a 13210 a 14316 a 13 096 a 13349
300 11524 ab 12 475 ab 13863 b 13297 a 12790
3 L ERHE (135 2 R L S ECE HE 9 2% B R T A BR

ABIEFE R, Dt A R P ) U X A oK
HI e B R 2JE 4 B8 R AR ) 0 7 A AN [ R 1) 52
Wi, oK TH 2% it B FR IR, — IR I A wE A
R MR R DL B s A
W VBRIESEAE ;s TURRABI A R, AR R
LD FEAEN AT R 0 A B2 A R AR B LK R
B SRR O 3 3R] E - U T A R RS
SRS T ik Z i A e TR0 2 A G

MASETR I (A 0T, 3 B BRI
ARSI A B B H BN R, AR 2RI A A HE
AN BRI R W 2% B 2 20 125 5 (1 2 [
R IR AR IE NLFR O AR AR Y 1 R 2 0B AN [

[l 7EREZZ SRR R, 3t AU R | S A 0
B OKEVEL L KOS B SR T HE TR
JE 5 ST AT D S R PSR K EURE R SR EEVS
B GE SRR RN R, A EOR I Jk i A
LS f R I, - AR PR B, 7 BT I B AR
A RS AU, AN A K il A
(60 kg/hm)Z5MF T, FRA K BRI, FORH P42
LR N s v O R e e e Y T [ R (S
RIUFE . SRR L, /D it AU (60 kg/hm?)
RN T 2 R AR ) i U BH I R N 4
HegRay n Mt 22 i AR 1 o R R ORp o) 498554y
PEE RN R A 22 5. ARSI D, Bk B
M RAR AR B, JU R KB 1% 4% B
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I A e 1) KT AR I R IR A AT
B AR

MR T S 10 AR R, TE i AL 60 kg/hm® JE il
L B SR P i — 2R, ORI S
BT, TR A i B oK P 245 3 2 R
T2 I ) A A 25 e )Xo Y114 B 4, DR T ol 2 o
RN2E Bl A P i & A AR, ARG, Y
Jiti 2R 5 AN B 120 kg/hm? ], 2% B 14 25 J35 1 2E ) b
TG % T % %) 180 kg/hm? jii AL F ), 2R A 35
FAE Pyt iR B e IR, 5t A i 60 kg/hm’ B 9 i /57
HH EL, F 5 25 B R0 A ) T R R RE R 3k 88% Al
90%. ST R, v REAT WA 7T, — SR BT
PESE 4, BT FORA KRR D, 529 R B
SEP D MR TER TR AR THUT . il T e
AT AR KRR R KN KT R ARSI , T T 5 M)
H 2R R 1 R R B IR X e A AR Y, MR R
KRA T A ) AR 55 4 58 1 5o
M 25T, B0 70 2 1 e 260 mT 388 R R AR A= 9
o SKRPECIIESY & B, B it U0 AT RG4S B 958 AR
RTHE MRE AT, 57 B R w4 ae
1o FEPIAR ZR 5306 1A AL SR J5T AT R T 52 T =
B & 54Kt n] BB R AR B i A 4 TR
B R A A, BER A REUK TR
K HH 2 B B i K AT e S AR PR ALIBE A 6. TE
FOR AR R AU R AR 4 TR RTVE R

CAREIA A R, AR R A K]

DL 25 208 FORMR R I i 4L, 5 180 kg/hm?
it AR EE, 7 153 kg/hm AU T, FOKAR R 70
P i oS SERIR SR (A R KT B
e BR b it 2 RT R A Ah SRR 5 A R A
Koo TIRMMES AR RKIG I, X2 FORBEAR B LA
J it 2 R B SRR , HGED AR A AT L 2
2% B A A VR B e 2 2 80 RT ARG L
I e 1w R B, DT B 1k 2% B A P, Je
T 1 & 25 75 B E I G IR R[]I 4% 5 K 2R s 221
R/FR . (Red to far—red photo ratio) AN [f] , A Y 75 2
B R/FR HEARRIA] & 28 A7 15 2458 55 1 R/FR
P, AR SR BRI AR L1, UL, oK
R (40388 6V FH o 2% B P AR AR 6 IR R/FR SRR
Rif, ST AR 23 0 1 A o0,

Z R AT DLGE 2 XU T A s AR A T B £ g
Hh S AR TR RN SRS A K T 4R
B, IR I P AT T 1 2 R R
AR AR H e R, — AT 0~ 1 000 000 Ki/m* i
Bl 3l 5 A 3% ~ 7% W R0 0] LU & K 4 w4

B FERE AR AR PR R E K E AN A
A L 1 w31 S Rl w0 R L R T 6 o
PRI 57 AR A 2% R AR 77 AR ORI E T . %)
AWTEARVE, TR FR 2 SR W2 B F A
[F) it R e A L 25 R )

TEA BT 25 1T, 2 it A i K ) 4 KR AE
180 kg/hm® B, K ™ ft 35 Bl e ey, 1117 4% 55 114 5% J3E 11
Y EAIRBIERAL, PR R, TR R
AT, 2 B 8 B A AR AN PR D . b
A, TR BT R, e i AR B
I, DIt A 28 5 A% AN AR R Bl P 7 TR 45 5 7%
J& 2 X B At AT 442 180 kg/hm?,
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