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Weeding effects of integrated control in oat field with conservation tillage
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Abstract: The experiment was carried out to study the influences of density of various weeds on yield of oat under
different conservation tillage, to understand the harmfulness level of weeds and the effects of integrated control. There
were 6 categories of treatments, including single-factor or multiple-factor chemical control, mechanical control, agronom-
ic control, manual control, mechanical + chemical control and integrated control, and 37 concrete treatments. The
growth and harmfulness characteristics of weeds in oat field with conservation tillage were observed. The results indicated
that there were mainly 6 families or 14 varieties of weeds in oat field with conservation tillage, in which Chenopodium al-
bum L., Salsola collina Pall. and Setaria viridis (L.) Beauv. were the most harmful weeds occurring mainly between
mid May and early June. There were remarkable differences of weed control effects among different measures. The weed
control effects of different measures were ordered as: integrated control > manual control > mechanical + chemical control
> multiple-factor chemical control > single-factor chemical control > mechanical control > different coverage > different
sowing amount > farming system > different sowing time .
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Table 1  The survey of weeds in oat field with conservation tillage under the condition of no spraying of pesticides

RS W/ (Bkom™?) Ee il % B/ (grm™?) He il 9%

Weed species Density/ (plant*m~?) Proportion Biomass Proportion
F Chenopodium album 1.. 63.0 41.3 24.2 31.8
FESE Salsola collina Pall. 25.0 16.4 18.5 24.3
W Setaria viridis (L.) Beauv. 33.0 21.7 7.3 9.6
A Taraxacum mongolicum Hand-Mazz 4.0 2.6 3.4 4.5
HEAE Convolvulus arvensis 1. 3.6 2.4 5.1 6.7
HAEE Aytemisia annua 1. 2.3 1.5 1.7 2.2
BZEE Polygonum convolvulus 1. 1.2 0.8 1.0 1.3
W53 Ixeris chinensis( Thunb. ) Naka 9.6 6.3 7.9 10.4
BH- Xan — thium sibiricum Pairin ex Widder. 0.8 0.5 1.1 1.4
L Echinochloa crusgalli(L. ) Beauv 1.5 1.0 0.6 0.8
PeIRE Ecymus dahurcus turlz. 4.3 2.8 3.1 4.1
PR Avena fatua L. 2.1 1.4 0.9 1.2
PSS N Daucus carota L. 1.3 0.9 0.8 1.0
WFEF Fagopyrum tatariem (L.) Gaertn. 0.7 0.5 0.6 0.8
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Table 2 Weeding effects of different control methods in oat field with conservation tillage
b3 HARAE T BB/ % R
Treatment Concrete method Control efficiency of plant number Control efficiency of fresh weight
X R CK V7K Water — —
750 mL+hm~22,4 - D T fi§ 750 mL'hm_22,4—Dbutyl ester 85.2+2.7cd 86.8+3.1cd
1400 g-hm™> = H PUG4HER 1400 g-hm ™2 MCPA Na 83.1=1.2d 85.2+2.5de
. . 225 g+hm~2{FHA, 225 g+ hm~? Kuocaoku 76.8 +2.5¢f 78.9 + 3. 2efg
1JC§ q;f?fﬁﬁ 2250 mlL+ hm =22 H B 2250 ml.hm~2 Glyphosate 81.2+3.2de 82.9 + 1.9def
Single-factor . - .
chemical control 15 g'hm’zf‘ﬂ]l‘(ﬂ 715 g*hm 2 Nikuoning 68.4+1.9g 70.4+4.7h
750 g*hm~2{H55 72 750 g+hm ™2 Kuoyouke 76.6+3. 1lef 78.2+3.5¢f
25 g+hm2E & 25 g-hm™~? Juxing 86.7+2.3bcd 87.6 + 1.6hbed
1500 ml- hm = 2fE A (AN ) 1500 mL+ hm =2 Bandinong ( bromoxynil) 85.6+4.6cd 87.8 + 1.4hed
MWER +2,4-D T .
Juxing (seedling stage) + 2,4 — D butyl ester (seedling stage) 93.420.9 94.7+1.5a
e 73
R PR + 2,4 - D T , )
Bandinong (seedling stage) + 2,4 — D butyl ester (seedling stage) 92.2£2.3ab 93.5+3. 1bab
g SUhEh _ &
W2 34 ek +2,4-D THE 91.1+3.5abe 93.2+3.4abe
LW MCPA Na (seedling stage) + 2,4 — D butyl ester (seedling stage)
¥ AR N )
Multiple-factor USRS + IIE AR +2,4-D T 05.7+0.8a 96.8+1.3a
chemical control Glyphosate (after harvest) + 2,4 — D butyl ester (seedling stage) e T
WO BH B + AR + 2 1 4 SAahEh
Glyphosate (after harvest) + Bandinong (seedling stage) 94.3+1.7a 95.5+2.1a
+ MCPA Na (seedling stage)
WO SR IR + P 2 4 GBNER + 2,4 - D TR
Glyphosate (after harvest) + MCPA Na (seedling stage) 9%4.1+2.3a 95.6+2.5a
+ 2,4 - D butyl ester (seedling stage)
o WA Surface tillage 65.2+3.5g 68.9+2.3h
LR - VA Subsoiling 71.3+4.2g 72.4%3.1gh
Mechanical control y .
gk Intertillage 76.8 +3.7ef 79.2 +6.5ef
AR ATHE Manual control 95.9+0.6a 96.2+1.2a
Manual control
VR ] s 1 Rotation 30.1+3.5i 20.3+4.7k
Farming system FAE Continuous cropping 17.8+4.7lm 13.6+3.8m
N 30% 18.2+3.2lm 14.7+1.8Im
KM%MEKEE 50% 33.6+£2.61 32.5+£2.05
Different coverage .
70% 57.4+2.2h 55.0+1.0i
T Rl s 4% Early sowing 12.6 £1.8m 9.1£2.3n
Different sowing 1EHE Normal sowing time — —
time Mid% Late sowing 19.7+3.11 14.5+2.9lm
KR s 12 kg'667m'2(j(§f?§ﬁ Large sowing amount ) 23.3+2.6kl 26.1+3.7jk
Different sowing 10 kg*667m =2 (H M4 Normal sowing amount) — —
amount 8 kg'667m’2(/J\T§% Small sowing amount) -26.4jk —
VAR + BiIE A +2,4-D T
Subsoiling + Juxing (seedling stage) + 2,4 — D butyl 96.5+1.5a 97.6+2.3a
ester (seedling stage)
TRAL + AR +2,4 - D TR
Subsoiling + Bandinong (seedling stage) + 2,4 — D butyl 95.2+1.7a 96.4+1.7a
ester (seedling stage)
RS + B 2 F 4 Stk + 2,4 - D TBA
] Subsoiling + MCPA Na (seedling stage) + 2,4 — D butyl 94.5+1.1a 95.1+1.1a
BUIE + b 2= ester (seedling slage)
Mechanical +
ch:r:ﬁ::lmcontrol HOBE + BN R 2,4 - D T i
R Intertillage (seedling stage) + Juxing (seedling stage) 96.8+0.8a 97.7+0.8a
+ 2,4 - D butyl ester (seedling stage)
BT + IR + 2,4 - D T
Intertillage (seedling stage) + Bandinong (seedling stage) 96.1+1.6a 97.3+1.4a
+ 2,4 - D butyl ester (seedling stage)
B Rk + W) 2 B4 SR + 2,4 - D T
Intertillage (seedling stage) + MCPA Na (seedling stage) 95.4+1.9a 96.2+2.1
+ 2,4 - D butyl ester (seedling stage)
R LEABREL Integrated control 97.3+0.8a 98.8+1.3a

Integrated control
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Note: Different letters in same column mean significant difference at 0.05 probability level. The same below.

() 55 B B T B2 AN [) 475 300 R0 AN [] 9 S 185 1
1.4% F1 2.2% . 1.6% 1 2.7% . 4.0% Fl 4. 1% .
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189.7% .306. 3% F1 482.9% .501.7% F1 581.4% .
317.6% 530.9% . TEAL¥ZHRZ LA L, Dis
B + BB A +2,4 - D T4 A L FREAL, bk
BRI 5 3050 31 R 95.7 % il 96. 8 % 5 1E A2
PRIZ R, DL 25 o+ hm ™ 2E 2 AL IR , BB 550
fif TR K53 A 86.7% Fl 87.6% o
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MR B2

T 3 AIE Y, BT AS R it % 4% 5 7 B BR AR
FORIR], P HERE 7™ i P bR ™= kR Wi A7 76 B B 2
S ANFE R AR A AR A AR LA S
A3, PR DA e 1 7™ 5t A 1) 43 B 45 Ah 380 ) 1) 2
o ARG LAZE A BRE N TBR ALK + 16

2 o A PHGE FHE S 1) 7 R i A, B IR R A i
s HR DAL BR R AUAREBR 5 N [R]85 B s 5 F
A ) 7 S Ak TG 32 ) 7 5 W K 5 T A [
T s B A [R) 47 S48 G e 3 (14 7 R A G
/I AN [ 495 R4 e RIS (] 47 o s e A ) TR 3
FLBIIAE 5% LAF .
2.5 MmO

FH 2 4w, ORI B e AN [ 2 =X
REASH AN [ R B 22 B 2 I B 0, 6 S A T e
R N TRR D HKJE AU + fh~F PR, P45
A BRERIHLAEER R, AR AP S A EAZ 7
SEFRCA T AZERBRED T BRE B + fLF PR
FI2F 22 R 25 o 2 2 A PR ot 4 g, (E 2 A6 S ) %
L 12 kg 667m ™[ 5E PRI I i, 5 F At 2
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Table 3  Effects of integrated weed control on yield and yield characters of oat with conservation tillage

b AL Earf MR /em bR :F*ﬁi/g FrE ) iﬁfg/%
Treatment /(T ~hm~?) Plant height Kernel number 1000-'kernel /( kg"hm 2)  Yield-increase
/(10" ears*hm™~2) per ear weight Yield rate
X CK 234.2 48 15.5 28.2 1015.5Im —
750 ml*hm~2,4 — D T/ 750 ml*hm~22,4 - D butyl ester 255.1 78 21.1 37.8 2035.5fg 100.4
1400 g-hm > H PUG#HER 1 400 g-hm~2 MCPA Na 319.5 70 19.9 31.5 1974.0g 94.4
225 g'hm’zl}(ﬂﬁﬂ:ﬁ 225 g'hm’2 Kuocaoku 291.3 40.8 17 25.8 1279 .5k 26.0
2 250 ml*hm~2#H B 2 250 mlhm~?2 Glyphosate 276.6 83 18.9 37.6 1962.0g 93.2
15 g'hm_zﬁﬂlﬁ]ﬁ: 15 g'hm'zNikuoning 253.5 37.1 14.7 28.4 1060.5Im 4.4
750 g-hm™?[H55 5 750 g+hm™~* Kuoyouke 291.1 40.8 17 25.8 1279.5k 26.0
25 g-hm™?E A 25 g+hm™? Juxing 276.8 83 18.9 37.6 1962.0g 93.2
o -
| 5(1)050“?1 Tllnhi“Balﬁfif: (({f)ij:nE:);il) 265.5 73 20.5 37.1 2020.5fg 99.0
HH Surface tillage 280.5 38 16.6 29.8 1386.. 0ijk 36.5
S Subsoiling 264.0 44 18 32.1 1478 .0hi 45.5
B Intertillage 265.5 4.5 17.8 33.7 1596.0h 57.2
AE Rotation 261.7 61 15.7 31.8 1316.0jk 29.6
#EAE Continuous cropping 237.0 46 15.3 27.9 1011.0lm -0.4
30% B35 30% coverage 225.9 40.4 17.07 32.1 1128.5Im 11.1
50% F 3% 50% coverage 289.5 37.9 17.1 30.9 1428.. 5ij 40.7
70% % 3 70% coverage 316.5 39.8 17.9 29.6 1577 .0h 55.3
F4%(10d) Early sowing (10d) 264.0 76 20.3 23.5 1060.0lm 4.4
G 4% Normal sowing time 238.5 50.8 15.9 28.2 1023.0Im 0.7
4% (10d) Late sowing (10d) 328.5 49.3 17.3 18.1 1029.0lm 1.3
10 kg 667m~*(# Bl Normal sowing amount) 234.0 48 15.5 28.2 1015.5Im 0.0
12 kg+667m~>(KH&# Large sowing amount) 222.2 68 12.9 16 1063.01 4.7
8 kg~667m’2(/]\2f§ﬁ Small sowing amount ) 286.5 108 14.1 14.2 918.0m -9.6
HiWE R +2,4-D THE
Juxing (seedling stage) + 2,4 — D butyl 420.0 78 16.6 29.7 2071 . 5efg 104.0
ester (seedling stage)
WA + 2,4 - D TBE
Bandinong (seedling stage) + 2,4 — D butyl 420.3 78 16.6 29.7 2071 . 5efg 104.0

ester (seedling stage)




214 TR AT %328
gR3
P2 WY 4 SEER + 2,4 - D TR
MCPA Na (seedling stage) + 2,4 — D butyl 282.6 78 20.2 36.7 2089 . 5defg 105.8
ester (seedling stage)
WO HCH B + BB A +2,4-D TH
Glyphosate (after harvest) + Juxing (seedling stage) 315.4 71 18.7 37.3 2197 .5¢cde 116.4
+2,4 - D butyl ester (seedling stage)
WO BB + A + 2 BT 4 SEEAER
Glyphosate (after harvest) + Bandinong 303. 71 18.9 37.3 2134.5def 110.2
(seedling stage) + MCPA Na (seedling stage)
WO TG + W 2 Y 4 AR + 2,4 - D TR
Glyphosate (after harvest) + MCPA Na 366.9 47 18.5 30.6 2191 .5¢cde 115.8
(seedling stage) + 2,4 — D butyl ester (seedling stage)
TRAA + WHE AL +2,4- D TR
Subsoiling + Juxing (seedling stage) 342.0 80 18 37.1 2284 .5be 125.0
+ 2,4 - D butyl ester (seedling stage)
RS + m AR + 2,4 - D T g
Subsoiling + Bandinong (seedling stage) 331.5 82 19.1 37.1 2227 .5¢cd 119.4
+ 2,4 - D butyl ester (seedling stage)
BES + mil 2 B 4 ik +2,4-D T I8
Subsoiling + MCPA Na (seedling stage) 333.0 84 18.2 37.7 2283.0bc 124.8
+ 2,4 - D butyl ester (seedling stage)
HOTHE + R +2,4-D TR
Intertillage (seedling stage) + Juxing (seedling 342.5 80 18 37.1 2284.5be 125.0
stage) + 2,4 — D butyl ester (seedling stage)
WO + W IR + 2,4 - D TR
Intertillage (seedling stage) + Bandinong (seedling 379.5 58 19.9 31.5 2379.0ab 134.3
stage) + 2,4 - D butyl ester (seedling stage)
BHE + W0 2 1 4 St + 2,4 - D TR
Intertillage (seedling stage) + MCPA Na (seedling 333.2 81 18.2 37.7 2283.0bc 124.8
stage) + 2,4 - D butyl ester (seedling stage)
AN TBRHE(f£58) Manual control (traditional) 336. 71 19.7 39.3 2227.5¢cd 119.4
ZEABRE Integrated control 393.0 82 20.8 38.5 2523.0a 148.4
R4 RIPEBHERZHEAMBRRAENEFRAHES T
Table 4  Economic benefit of integrated weed control in oat field with conservation tillage
o LR : ] o
i EOUBURE B PRBIOR g n s TR
Qb3 /(JG+hm~?) . /(JG+hm~?) /(JG+hm~?)
. Manual and Seed and . . Increased output
Treatment Herbicide cost hanical fortili Real income Net income 1
/( an'hm’z) mechanical cost ertilizer cost /( an'hm’z) /(vuan'hm’z) value compared to CK
yu /(yuan'hm_z) /(yuan'hm_z) yu ! /(yuan'hm_z)
XFHR CK 0.0 450 900 3655.8 2305.80 —
750 ml-hm=?2,4 - D T H§
25. 4 224.2 49.2 4543 .4
750 ml-hm~22,4 - D butyl ester 50 %0 900 8 6849.2b 543.4b
1 400 g-hm > H U G(#HEE i
25.2 450 900 7106.4 5731 . Gef; 3425.8h
1400 g-hm~2 MCPA Na <8 '
225 g+ hm ™2 FE
. . 3211. .
225 g hin-? Kuocaoku 45.0 450 900 4606.2 211.21 905.4n
2250 ml-hm~2EH i .
2250 ml+hm-2 Glyphosate 51.5 450 900 7063.2 5661.7g 3355.9hi
T - 241 N 2
15 gehm’ A 30.0 450 900 3817.8 2437.8mno 132.0p
15 g-hm™“ Nikuoning
hm-2pE
750 ghm %755 75.0 450 900 8218.8 6793.8h 4488.0b
750 g*hm~“ Kuoyouke
-2 E
25 gehm” "5 2 62.5 450 900 8019.0 6606. She 4300. 7bed
25 g*hm™~ Juxing
1500 ml-hm ™~ >ff31k .
120.0 450 900 7273.8 5803. 8f; 3498. Oh:
1 500 ml*hm~2 Bandinong ( bromoxynil) & !
VRHR Surface tillage — 900 900 4989.6 3189.61 883.8n
RH Subsoiling — 900 900 5320.8 3520. 8kl 1215.0m
HE Intertillage — 900 900 5745.6 3945..6ij 1639.8 1
#AF Rotation — 450 900 4737.6 3387.6 1 1081.8mn
JEAE Continuous cropping — 450 900 3639.6 2289.6 o -16.2r




55 4 FEIFEE AR R E M B A LR B I Y 215
gk 4
30% 7 55 30% coverage — 450 900 4062.6 2712.6mn 406.80
50% 7 55 50% coverage — 450 900 5142.6 3792.6jk 1486.8 1
70% 78 15 70% coverage — 450 900 5677.2 4327.21 2021 .4k
F4%(10d) Early sowing (10d) — 450 900 3816.0 2466 .Omno 160.2p
&% Normal sowing time — 450 900 3682.8 2332.8no 27.0q
3% (10d) Late sowing (10d) — 450 900 3704.4 2354 .4no 48.6s
10 kg*667m™>
GEFLHE i Normal sowing amount) 450 900 3655.8 2305.80 0.0t
12 kg*667m~? _ .
(JcHE it Large sowing amount) 450 1020 3826.8 2356.8no 51.0s
. -2
8 kg:667m 450 780 3304.8 207480 ~231.0u

(/M & Small sowing amount)
HWEAR +2,4-D T

Juxing (seedling stage) + 49.9 450 900 7684.2 6284 .3cde 3978.5gh
2,4 - D butyl ester (seedling stage)

Wb + 2,4 - D THg
Bandinong (seedling stage) + 82.0 450 900 7327.8 5895 . 8efg 3590.0h
2,4 =D butyl ester (seedling stage)

2 4 @itk + 2,4 - D TR
MCPA Na (seedling stage) + 23.2 450 900 7911.0 6537.8bc 4232.0fg
2,4 - D butyl ester (seedling stage)

WoJm B+ WITELA + 2,4 - D T
Glyphosate (after harvest) + 63.5 450 900 7522.2 6108 . 7def 3802.9i
2,4 - D butyl ester (seedling stage)

WG T + A
+2 B4 @ik
Glyphosate (after harvest) 108.0 450 900 7106.4 5648.4¢ 3342.6bc
+ Bandinong (seedling stage)
+ MCPA Na (seedling stage)

WG R B + T 2 Y 4 SR
+2,4-D g
Glyphosate (after harvest) + 36.0 450 900 8019.0 6633.0bc 4327.2de
MCPA Na (seedling stage) +
2,4 - D butyl ester (seedling stage)

BFS + WIE 2 +2,4- D TTR
Subsoiling + Juxing (seedling
stage) + 2,4 — D butyl ester

(seedling stage)

WAL + B + 2,4 - D T
Subsoiling + Bandinong
(seedling stage) +
2,4 - D butyl ester (seedling stage)

TR + 1390 2 WY 4 S ER + 2,4 - D TR
Subsoiling + MCPA Na (seedling
stage) + 2,4 - D butyl ester
(seedling stage)

EA A+ BHIE R +2,4-D TR
Intertillage (seedling stage)
+ Juxing (seedling stage)

+ 2,4 - D butyl ester (seedling stage)

BB + PR + 2,4 - D TR
Intertillage (seedling stage)
+ Bandinong (seedling stage)
+ 2,4 - D butyl ester (seedling stage)

HOHHE + W 2 B 4
FAMEL +2,4-D TR
Intertillage (seedling stage) 36.0 900 900 8218.8 6382.8cd 4077cd
+ MCPA Na (seedling stage)
+ 2,4 - D butyl ester (seedling stage)

NTBRH(fL58)
Manual control (traditional )

ZEABREL Integrated control 23.2 900

49.9 900 900 8224.2 6374 .3cd 4068. 51

82.0 900 900 7457.4 5575.4¢gh 3269.6bc

23.2 900 900 4606.2 2783.0m 477.2j

63.5 900 900 7063.2 5199.7h 2893.9bc

82.0 900 900 8564 .4 6682 .4bc 4376.6de

— 1200

g

8019.0 5919.0g 3613.2h

g

9082.8 7259.6a 4953 .8a




216 T2 X AR A5

LRV

3 HwSWE

AN TR Tt DR A PE B A e 22 23 R ) B R 801
255 W1, HWE PR B 20 R0 i 5 B %0000 50— 3 i
113 2 LA Y, A 1) A e it Xof 2% 6 14 B o 2k SR
WUCHEE R > W #F + E AR +2,4-D
THE SR + BWE R +2,4-D T > B #t
+ WA + 2,4 - D TR > N TBRE > UG
HgE + IE A +2,4-D THES > BIR#F + 11 2
B4 GANER + 2,4 - D TR > TRAS + B I AR +
2,4-D THR > RM + B 2 4 S4hEk +2,4-D
TR > WUEEHBE + Bk + 2 1 4 5> U5
FOHBE + W 2 W 4 EANER + 2,4 -D THR > 11
EA +2,4-D TH:> MK +2,4-D T >
B2 4580 +2,4-D THE>25 ¢ hm2E &
> 1 500 ml*hm P (RAENG) > 750 ml+hm™22,4
-D THE > 1400 g+ hm™2 - H POS48EE > 2 250
ml-hm =2 EH B > H#F > 225 g« hm 2@ F Al > 750
g hm 2[HZ5 50 > RS > 15 g-hm HIRE T° > AL >
70% W) w5 | > 50% W R > B AFE > 8
kg 667m ™ 2(/IMERE) > 12 kg 667m ™2 (KIiEH) > M
> 30% M > EF > B8/ > &H > 10
kg 667m ™ 2(HMIE ) o FEMER 7 hE L, th TSRS
Jiti X 24 B B B SR A TR] BRI 0 e 22 7 PR
FEE RS A7 7R B B 22 5, O TR) P MR i AR A B
A5 i AR AR R AR — 0, A [ B 4 i o) g
2 7 A A T 5 2% B R O Y AR A — B, ISR
4IRS R N RSS2
ZEATRIED BILAR + fh 2 A0 T o Ak 3 %o 3 27 11 7=
SRS fe R, MY TR BE A 0 K, 0 S A ) R
148.4% . 125.6% . 119. 4% ; Hk Ltk 22 2 R 2
B AL 2E B R R MUBRBR B N [R RE E BE
A ] JE 4 5 S b TR e 22 1) 7 R K, 0 R

Yo} B3 111.6% 67. 1% .46.4% .35.7% .29.6%
(REAE) 5 T AN [ 97 1 4 50 JHE 22 79 7 5% W) A X ¢
I AT AR BB 7= 2 1% TR RS b, 2l
WA LAZE G R B AL B B e, O HLIE + T2z 4
G M2 ERRE A TERA,
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