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Effect on weeds control in the conservation-tillage oat field of chemical herbicide

LU Zhan-Yuan', ZHANG Xiang-Qian', WANG Yu-Fen’, CHENG Yu-Chen', LI Juan®, ZHANG De-Jian’
(1. Inner Mongolia Agriculiure and Animal Husbandry, Hohhot, Inner Mongolia, 010031}
2. Inner Mongolia University, Hohhot, Inner Mongolia, 010021)

Abstract; In order to explore the law of weed occurrence, to control the growth of weeds and to increase the
oat yields in oat field under conservation tillage in Inner Mongolia, this study mainly investigated the species of
weeds in the oat fields of Shangbaihai Township, Wuchuan County, Hohhot City, and the various effects of chemi-
cal herbicides’ prevention and cure of weeds. The results show: there were weeds from 13 species of 6 families in
oat field under conservational tillage. Quinoa, salsola and bristlegrass were the three major weeds, which occurred
mainly in mid May to early June. 5 herbicide of 2, 4 —D butyl ester, tribenuron-methyl, glyphosate, chipton, bro-
moxynil, octanoate all had control effect on wees in the conservation-tillage oat field.The weed control effect of sin-
gle herbicide in descending order was 2, 4 — D butyl ester >10% tribenuron-methyl >75% tribenuron-methyl >
glyphosate > chipton > bromoxynil octanoate. In addition, the combined effects of 300 ml - hm™ 2 2,4 — D butyl
ester +300 g - hm™ chipton in seedling stage, and 900 ml - hm™ glyphosate after harvest was best. The control
effect for single plant and for plant fresh weight were both around 96.4% , with control effect for plant fresh weight
being significant. The increasing of oat yield was more than 100%, the highest net economic income reached
6 618.0 RMB - hm”, which is recommended as a priority in agricultural production.
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hm™>2,4 - D TE UCHRIE 900 ml - hm > B H B+

#1900 ml + hm™ FFERALNE+300 ¢ « hm™ ZH P
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Table 1 The weed condition in the conservation—tillage oat field with no herbicide

FER RS B/ (Fk - m™?) Ll % YR/ (g m™?) il %

Weed species Density/ ( plant - m’z) Proportion Biomass Proportion
# Chenopodium album L. 63.0 41.3 24.2 31.8
¥ E3E Salsola collina Pall 25.0 16.4 18.5 24.3
Y RRE Setaria viridis (L.) Beauv 33.0 21.7 7.3 9.6
YL Taraxacum mongolicum Hand-Mazz 4.0 2.6 34 4.5
€4 Convolvulus arvensis L. 3.6 2.4 5.1 6.7
TEAEE Aytemisia annua L. 2.3 1.5 1.7 2.2
£ZE3E Polygonum convolvulus 1. 1.2 0.8 1.0 1.3
11538 Ixeris chinensis( Thunb. ) Naka 9.6 6.3 7.9 10.4
& H Xan-thium sibiricum Patrin 0.8 0.5 1.1 1.4
1 Echinochloa crusgalli (L.)Beauv 1.5 1.0 0.6 0.8
PR Ecymus dahurcus Turlz. 4.3 2.8 3.1 4.1
W Avena fatua L. 2.1 1.4% 0.9 1.2
PFHEAEE N Daucus carota 1. 1.3 0.9% 0.8 1.0
V5 FF & Fagopyrum tataricm (L.) Gaerln. 0.7 0.5% 0.6 0.8
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K22 ,4 — D T HR > 109% 7685 [ > 75% A fitf > —
RS> FBERORNG . 2 R BR AR PRBTRCR | &
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AR HEREA B R 2, 4 -D T HR . 10% A
B 75% AR S 2RI EL & . S B 0 1l B B
ZRE Al A BB 2, 4 - D THS . 10% KRR

~hm™ 2,4 - D THEREALBE, BT BRBORIRZE BN T5% RRERER RN 20 C A 6 FBR 50 A B
W15 g« hm 2 75%AREFE+375 ml - hm™22,4-D T LABRZARE PR fdihE
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Table 2 The weed condition in the conservation-tillage oat field after herbicides
BRBER % BEEL TR %

s X =X
b Treatment w50

Control efficiency of Control efficiencyof

Herbicides and dosages

plant number

fresh weight

R 1500 ml - hm™ 64.3+2.31 77.2+1.9m
41%351 2250 ml + hm™ 88.4+3.lef 93.2+1.3cde
41% Glyphosate
3000 ml + hm™ 90.3+3.7cd 94.5+2.6bc
150 g - hm™ 63.7+4.61 73.5+3.70
10% 4 [ 5
10%tribenuron-methyl 225 g - hm 87.3£2.7f 90.7+2.9gh
300 g - hm™ 88.6+2.3ef 92.2+6.3ef
5T 20 g+ hm™ 63.5+1.51 77.5+0.8m
5% Ak 25 g+ hm™ 84.242.3g 90.2+4.3h
Viribenuron-methyl
LS 30 g - hm™ 87.5+4.2f 93.1+2.3de
Single factor S— 750 ml + hm™ 58.6+3.2m 75.4%3.4n
22.5%% (#A*HH 1500 ml + hm™> 79.4+5.7] 83.7+4.4k
22.5% bromoxynil octanoate
2250 ml + hm™ 81.2+4.3i 86.5+3.1ij
200 — 1 P 900 g - hm™ 64.5+1.31 79.2+0.51
o—. A o . .
20% MCPA 1400 g + hm 82.7+3.3hi 87.5+1.61
1900 g + hm™> 83.5+5.5gh 92.3+5.2¢f
5% 2.4 D TS 300 ml + hm™ 66.2+2.1k 85.6+3.9j
02,4~ H T
75% 2,4 D butyl ester 750 ml « hm 87.6+2.8f 91.7+4.3fg
1200 ml - hm™ 91.2+3.6bc 94.1+6.9bed
T 15 ¢ « hm™ 75%R4#+375 ml « hm™2,4—-D g
15 g - hm™ 75% tribenuron-methyl (seedling stage) +375 ml - 89.7+6.1de 89.7+6.1de
hm™22,4 - D butyl ester
H391 900 ml « hm ™ FBERANE+300 ml « hm™2,4 - D T
900 ml - hm™ bromoxynil octanoate ( seedling stage) +300 ml - 90.3£3.7cd 90.3+3.7cd
hm™2,4—D butyl ester
T 600 ¢ + hm2 = PY%+375 ml - hm™2,4 - D T
600 g + hm™ MCPA (seedling stage) +375 ml « hm™2,4 — D 92.2+6.4h 92.2+6.4h
butyl ester
W5 900 ml - hm 2 H B+ 15g - hm ™2 75% A5 +375
. ml - hm™22,4—D T
M lélm/l:% 900 ml - hm™2Glyphosate ( post-harvest) +15 g « hm™ 75% tribe- 96.3+1.6a 96.3+1.6a
ultiple Factor nuron-methyl (seedling stage) +300 ml « hm™2,4— DD butyl es-
ter
WARIF 900 ml - hm ™ B H B+ 900ml - hm ™ ¥R +
300 g - hm™ —HI U4
900 ml + hm™ Glyphosate ( post-harvest) +900 ml + hm™ bro- 92.1+4.5b 92.1+4.5b
moxynil octanoate ( seedling stage) +300 ml - hm™2,4 — D
butyl ester
RS 900 ml « hm™ B H B+ 15 1 300g - hm™ — H PO 4+
300ml + hm™2,4 - D T
900 ml - hm™ Glyphosate ( post-harvest) +300 g - hm™ MCPA 96.4+3.3a 96.4+3.3a
(seedling stage)+375 ml - hm™2,4 — D butyl ester +300 ml -
hm™2,4 - D butyl ester
X8 CK ZFEEH /K Water (equal amount) Op Op
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Table 3  Effects of chemical herbicides on yield characters and yield of oat in conservation-tillage oat field

" FRen HMUDEEL Mk ook 1OPLEL/ g e R/ %
Ak IR 250 S it *ﬁ Plant  Spikelet  Ridi/g L ST S Yield -
- Ears . Kernels Yield .
Treatment Herbicides and dosages /(TR - hm?) height number  Kernels per kernels J(ke - hm-2) [ncrease
(JI#d - hm /cm per plant plant per ear weight (kg - hm™) rate
I 1500 ml + hm™> 22.1 69.0 12.3 0.79 17.0 28.5 1467.2m 54.02
41% 5 T8 2250 ml - hm™ 25.6 78.1 15.4 0.82 19.5 30.0 1968.1h 106.61
41% Glyphosate
3000 ml - hm™ 26.0 77.3 16.2 0.79 20.0 28.6 2032.5fg 111.81
10% LRk e 150 g - hm™ 23.5 68.0 13.1 0.81 16.3 29.1 1476.1m 54.96
10%tribenuron- 225 g« hm™ 25.7 75.5 14.5 0.83 21.3 31.5 2028.0fg 112.91
methyl 300 g - hm™ 27.6 76.0 15.2 0.81 21.5 30.0 2059.5de 116.22
75% KR M 20 g + hm™ 22.5 75.4 14.2 0.81 18.2 27.9 1480.5m 55.43
75% tribenuron- 25 g+ hm™ 25.7 81.2 15.6 0.85 23.5 33.0 2002.3g 110.24
%W% methyl 30 g - hm™ 27.1 76.5 15.1 0.78 21.7 3.6 2034.0ef 11354
ngle -
factor  22.5% FREMAENE 750 ml - hm 2 19.8 59.0 13.1 0.66 16.0 28.5 1388.9n 45.83
22.5%bromoxynil 1500 ml + hm™ 24.6 72.1 13.5 0.73 16.9 29.7 1911.0i 100.63
octanoate 2250 ml + hm™? 25.3 71.5 13.4 0.72 16.8 27.3 1961.8h  105.98
) 900 g - hm™ 20.1 66.0 14.3 0.81 18.0 29.2 1414.5n 48.50
20% 3R 1400 g + hm™> 26.4 82.0 16.5 0.87 25.0 35.4 1928.9i 102.52
20% MCPA & ’ ’ ’ ’ ’ ’ ’ ’
1900 g + hm™> 27.5 79.3 16.4 0.83 23.6 30.9 1966.4h 106.46
75%2,4—D THg 300 ml- hm™? 21.0 71.5 14.9 0.80 21.5 29.8 1650.01 73.23
75% 2,4 -D 750 ml + hm™> 28.3 85.0 17.1 0.89 24.6 34.5 2087.9d 119.21
butyl ester 1200 ml + hm™> 29.0 83.2 16.8 0.84 23.5 33.2 2165.8¢ 127.40
B 15 g - hm 275% e +375 ml -
hm™22,4—D TT&
15 g - hm™2 75% tri})enuron—methyl 275 89.1 16.3 0.83 22.8 35.1 2152.5¢ 125.98
(seedling stage)+375 ml - hm™22,4—D
butyl ester
Bl 900 ml + hm ™ EBERORNE+300 ml
~hm™22,4-D T
900 ml - hm™2 hromnxynil octanoate 28.3 85.2 16.5 0.85 23.1 325 2217.0b 132.76
(seedling stage)+300 ml - hm™2,4—D
butyl ester
B 600 g - hm™ ZHPUSH+375 ml -
24 4_ L
hm 2,4 ]_DQTEE . 29.6 88.4 15.2 0.86 242 30.6 2227.3b 133.86
600 g - hm™ MCPA (seedling stage ) +
375 ml - hm™2,4— D butyl ester
SRS 900 ml + hm 2 BEH B+ 1S ¢
- hm™275% %A [E+375 ml - hm™22,4
Lz —DTH
Multiple 900 ml - hm™2Glyphosate (post-harvest ) 285 86.3 15.8 0.84 24.1 31.8 2209.6b 131.97
Factor +15 g + hm™ 75% tribenuron-methyl
(seedling stage) +300 ml - hm™2,4-D
butyl ester
WERIE 900 ml - hm™ R B+ 900
ml - hm 2 LR NG +300 g - hm™2
“HIPUR
900 ml - hm™*Glyphosate ( post-harvest) 293 81.2 159 0.85 23.9 33.5 2227.5b 133.86
+900 ml - hm™ bromoxynil octanoate
(seedling stage)+300 ml - hm™2,4 - D
butyl ester
WG 900 ml + han 2 BCH 1] 300
g hm™22 —H Y4 +300 ml - hm’22,4
-D TH#
900 ml + hm™2Glyphosate (post-harvest) 315 79.5 164 0.82 235 34.0 2264.7a 137.80
+300 g - hm™ MCPA (seedling stage) +
375 ml - hm™22,4— D butyl ester +300
ml - hm™2,4 - D butyl ester
YR CK  Z5457K Water (equal amount) 16.5 43 115 047 155 262 952.5p -
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FE—BRE B IR A B S X REAH L RT B Y 38 ARBRAEE =N, Ol 125.98% , HoAh 4 Fp L2 P R AL BE )
FER NI S22 BB —8 50 2,4 -D T BERUERN TWIEZ N, iR 3R 3 - idEn &
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hm 2 B H R+ 300 g hm ™ " H PUS+300 ml - hm™ S
2,4 D THERZ N Z AL PERE = i K, “M137.80%, i 11 1 M 4 TIFE £ i FH B 555 AL B Y 28 55 8 2

15 hm® 75% 4R +375 ml - hm 22,4 — D THEEZ N Y52 T IR YRR aS B | A R e
F4 RPHEHEREAREUEHROEFEEN/ (T - hm™?)

Table 4 Economic benefit analysis of chemical weed control in oat field with conservation tillage/ ( Yuan « hm ™)

Qb T R B30 B JH I B AR HoA g% PEV & gt A
Treatment Herbicides and dos Cost of herbicide Other cost Total benefit Net income
. 1500 ml + hm™> 34.4 1500 5281.2m 3746.8p
41%FH 1P 5 .
| 2250 ml « hm 51.5 1500 7084.8h 5533.3j
41% Glyphosate
3000 ml - hm™ 68.7 1500 7263fg 5694.3hi
150 g + hm™2 30.0 1500 5313.6m 3783.6p
10% HBFE 225 . - hm™2 45.0 1500 7300.8f; 5755.8h
10%Kuocaoku g hm ’ o8 :
300 g + hm™ 60.0 1500 7414.2de 5854.2¢
S 20 g - hm™ 50.0 1500 5329.8m 3779.8p
2% 15% Ak 25 g - hm™ 62.5 1500 7209 5646.5i
75% Juxing
BN 30 g - hm™ 75.0 1500 7322.4ef 5747.4h
Single factor — 750 ml + hm™ 60.0 1500 5000.4n 3440.4r
22.5% {.AHH 1500 ml + hm™ 120.0 1500 6879.6i 5259.61
22.5% Bandinong
2250 ml - hm™ 180.0 1500 7063.2h 5383.2k
900 g - hm™ 16.2 1500 5092.2n 3576q
20% = 1 PR 1400g hm™2 25.2 1500 6944.4i 5419.2k
20% MCPA g : s :
1900 g + hm™ 34.2 1500 7079.4h 5545.2j
75%2.4 D THS 300 ml + hm™ 10.0 1500 59401 44300
%2 ,4 — H L2 .
75% 2,4 - Dbutyl ester 750 ml « hm 25.0 1500 7516.8d 5991.8f
1200 ml - hm™ 10.0 1500 7797.6¢ 6287.6d
T 15g - hm™275% A0 B +375 ml - hm™22,4 —
D T
49.9 1500 7749¢ 6199.1e

15 g - hm™ Juxing ( seedling stage) + 375 ml -
hm 22 .4 —D butyl ester

i1 900 ml - hm 2 ¥ BEIRHEF+300 ml - hm 22,
4-D T

82.0 1500 7981.2b 6399.2,
900 ml - hm™2Bandinong ( seedling stage ) +300 ml ¢
- hm™22,4 — D butyl ester
Wi 600 g + hm > —H PUSH+375 ml - hm™?2,4 -
2
D TH 23.2 1500 8019b 6495.8b

600 g - hm™ MCPA ( seedling stage) +375 ml -
hm~22,4 — D butyl ester
WARJG 900 ml + hm™2 B H B + 1 1 15g « hm™2
L& 75% A RERE+375 ml - hm™22,4 - D T g
Multiple factor 900 ml + hm™>Glyphosate ( post-harvest) +15 g - 63.5 1500 7954.2b 6390.7¢
hm™2 Juxing ( seedling stage) +300 ml - hm™22,4 -
D butyl ester
AR5 900 ml « hm ™2 B H B+ 900ml - hm™
VBTN +300 g - hm™2 ZH PO
900 ml - hm™Glyphosate ( post-harvest) +900 ml 108 1500 8019b 6411bc
- hm™?Bandinong ( seedling stage) +300 ml - hm™
2,4 —D butyl ester
WK 900 ml - hm ™2 HEH B+ 300 ¢ - hm™2
ZHPU4+ 300ml - hm™22,4 - D THig
900 ml - hm 2Glyphosate ( post-harvest) +300 g - 36.0 1500 8154a 6618a
hm™2 MCPA ( seedling stage) +375 ml + hm™22,4 —
D butyl ester +300 ml - hm™2,4 — D butyl ester
X7 R CK %K Water (equal amount) (CK) 0 1500 3429p 1929t
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