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Table 1 Basic nutrient content of experimental plot

R/ L/ i AL/ - ML/ R/ A/
(g'kg ") (gkg ") (mgkg ") . (gkg ") (mgkg ") (mgkg )
2.20 24.43 121 8.18 34. 39 27.60 290
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Table 2 Herbicides for test
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Table 3 Five scales of farmland weed damage

1o 5k AR A B/ % AN 55 B/ % X £/ %
54 100 L4 30~50
("9 5 %) 50~100 5004 |
' 100 L4 | 10~30
B k) 50~100 30~50
o 50LLF 50 B I
100 L | 5~10
3% 50~100 10~30
50~100
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50 LT 5LUF
100 L I 3~5
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25~50
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Fh - R RS FF 7= 2 e i 25 HiE HE AT B T 22 00T,
254 Duncan #1712 5 L (P<<C0.05) .
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2.1 #HEEMFHREME

e HHH UL WA 24 Fh SR & F 16 B, LIZE R
NEe % b 20.83% ; BRF3F R FAERE S 2
P s BEAERE P BAL HE AR LV RE B ERL KRB &
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FIF(FL),

MAETE By 28] LR Y, — 44 A K —4
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Table 4 Weed species in oat field

[ Jg 44 44 e A 1 7
WL Cirsium setosum ZAR:
i ) "
R ] Cirsium japonicum ZAEE
4%} Compositae WS E R Ixeris denticulate ZAEA
EEXE EIER Picris hieracioides. TR
AT S Bl RN Tararacum mongolicum 2
R & Polygonum aviculare —ARE
F PR} Polygonaceae B Polygonum viviparum ZAEA
[EREEEYE ot Fallopia convolvulus —AEE
S} Chenopodiaceac . lj?éi% A Chenopodium ;.iflaucum —4RE
Eliis 4 Chenopodium foetidum — 4
o IR Cruciferae FEE %i Capsella bursapastoris — AR A B AR 2R
=8 NilB2 Brassica camtestris — A
AL Convolvulaceae HELE @B H JiE 46 Convolvulus arvensis ZH
7 BB} Rubiaceae PL7 B VAN Galium aparine var. tenerum — A A AR A
M4 LY Bl Geraniaceae EHEE )R L Geranium wilfordii EA
MIEFR} Papaveraceae 1110 S RIESS Hypecoum leptpcarpum — A
Kk #l Euphorbiaceae Kk )= VR Euphorbia helioscopia — A A mGER AR A
4 5Bl Boraginaceae B 5 T Lappula myosotis —AE A B EAE A
177 B} Caryophyllaceae TR W 3% Lepyrodiclis holosteozides — A
4295 FF Umbelliferae AN LiTIE Daucus carota AR
AKIEE} Equisetaceae AR [1] 31 Equisetum arvense EAacviny
JEIEF} Lamiaceae HFHEE AR Elsholtzia densa —AE A
TRl Rosaceae ZW¥E T Potentilla chinensis LAt
. F} Leguminosae AN AL Oxytropis ochrocephala B2

2.2 HEMFHEEREFARBELRS

FHE A b 1 H 2% 1) S 24 5 B 3K 94, 25 8k /m®, fE
GOk A% AR IS LU I e RO R AR I 5 0
Ain T HIE . Hh S il BERZ 6% Wik™

HL O HERN R S G KEREE LS A LA
e 16 H YU 530 S 3PN 4 G, T S BT BR 5 T EAE
NILGEEEAEY)  BOR AN 2 (R BETH R T 9, A JHE A i A
8 F AL E . A A R AEHF GO 190 (K 5) .
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Table 5 Weeds survey in oat field
P SR/ (B - m A R/ Y A 25 1/ % HXT % B/ % A= 15 5 )
FEK 42.48 54. 36 58.15 45.07 5
KR #E 16. 84 74.56 10. 37 17.87 3
HLE 12.24 112. 32 14.08 12.99 4
i 6.15 9.81 4.60 6.53 1
RE Y 5.17 10. 94 2.73 5.49 1
T 4. 87 5.36 2.31 5.17 1
B s 2.74 8.68 1.45 2.91 1
H Jié 1 1.03 30. 84 2.67 1.09 2
oAl 24 5 2.73 12.62 3.56 2.90 1
JIr A SR B 94.25 42.48 99.92 100. 00 4
2.3 ARAKEEBERUEZREFNNRZEMFHEXE Ko XFEIE KERFE R L ZE R T E AL 1Bk b7 S0 I

75 30 ) 22 Wi
AN TR A A It B2 A 2 B 50 Ak B X e A2 4

BB FRACR 2 5 W%, 5 CKIORBR R AL #E ) A L, AN
IFil A 25485 il B b 2 Bk B0 5] A M A — E R B B FRAIG
T HE R KA RRBT R R 48. 84 % ~94. 72 % , 5t T B
Bk 42.66%~96.40% o LT3 (3% 5 20500 4 ) A
CK2 (N T B Ah B ) 0 A 7 28RN 6 50 B 300k fe e, S

% (P<<0.05) % T H A 43, ¥ 78 85% Lh o T1(#
FEALBE) T2 % B AL B ) (T4 (3775 B B0 b B ) 1
WRB R AL 50 Zef , 2R AR (P>0.05), LATI
{14 0 B [55 R0CH Fe 1K, 88 CK2 R 1 55. 75% (£6) .

F6 AEARZHERUFREFNHZEZHFHEE
By 380 Y % i
Table 6 Effects of different agronomic measures and

chemical herbicides on weed control in oat seed field

Ak PR A BRI/ fief o 52550/ V%
T1 51.38+15.28" 42.66+3.96°
T2 48.84+4.61" 59.50+6. 32"
T3 93.3244.50" 86.52+5. 19"
T4 51.67+13.72" 64.70+5. 28"
CK1 0.00=£0. 00° 0.0040. 00"
CK2 94.724+13.89" 96.40+8. 42"

R P W A B e A NG 5RO % e
(P<<0.05).
2.4 AERZEHEBRUZHREF N HEFHFHARE
FEHBBRIER

T LSRN SN SE /3 &
JLFERNTHBEAE o A [R) A 2048 it 2 A = B3k e 551 3 e 42
A BRI 4 R 2R R BT BRABOCR R 7. AR Z
FE It L A = B3k e 59 0[] — o 2% e ol SIS Y I 20 22 S B

=

() &b B 4y 51 o T3, CK2, T3, T2 & CK2, 43 %l ik
84.29% .91.25% .92.68% . 100 % ; fef T i 2L fi 4 1)
b B35 R R CK2, 43 )35 98.63%.99. 75% .98. 53%
F1100% , M4, T2 Ak X H g 46 1 ff 55 B 2% i
100% .
2.5 AEREHRERUFZREFIRER SN2
sE-A

H5ARBRE (CKL) M E, AT b 3 bk i 35 B 3 (P<<
0.05) (& 1-A) . T1.T2.T3.T4 fl CK2 % CK1
Sy W) HE B 19.78% . 7.28% . 27.56% . 18.85%
28.78%, LA T3 F1 CK2 i1y bk i 2y fe i, 43 il ik 167. 26
F1168. 86 cm, i & (P<<0. 05) i T Hifth 45 4b 3

il FF 7 o 3 B AL 5 bk AR RL A R A (18T 1-B) L LA
T3 F CK2 /Y & #F 7 & e i (P<<0.05) , 43 il 35
15 766. 7 F1 16 050. 0 kg/hm?, {i & & T Hfh 4% 4b 28
T1A T4z, 43 %0 11 656.7 i1 12 233. 3 kg/hm”?,
i3 (P<<0.05) 5 F T2 fl CK2 &b B, 4% 4b 2 ju] # 1
PR AR K (E1-C), T1.T3. T4 M CK2 % CK1 4y
W 82 (P<<0. 05) 8877 54. 46 % .101. 55% .46. 88 % FlI
103.25% , 1 T24 CK1W ™ 1. 95% , Z R A B3, U
T3 F CK2 1y b+ 7 & hy d5c &, 43 9l 35 4 485.1 I
4523. 0 kg/hm*, i 3 (P<C0. 05) & T HAth 45 4b B
2.6 AEAKREHBRUEREFNBREZZFHEN
210

CK2 b #3i%y S0 £ B e o AH N AL S S o f
B AR T I S A ] L T3 Ak R HE A b I A vl
% e, A 8 472 6 /hm’, FLR Oy CK2 4h 3, 3K 7 935
Je/hm?, Z 35 25 5o W H B 2 (P<<0. 05) i T H
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Table 7 Effect of different herbicides on weeds control and fresh weight in oat field

A Ak FRACHS BRI/ Yo i o 5280/ %
T1 35.28+4.17" 22.5845.37°
T2 72.81+6.59" 85.664+7.93"
I T3 84.2944. 84" 92.78+2.98"
T T4 55.37+10. 74° 71.68419. 48
CK1 0.00=40. 00° 0.00-+0. 00
CK2 81.82+5.28" 98.63+8. 11"
T1 78.35+6. 38" 88.23+5.11°
T2 38.62+3. 28" 29.11+9. 18"
et a T3 78.54+4. 36" 71.04+3. 75
T4 50.73+6.08° 42.91+7. 18
CK1 0.00£0. 00 0.00=£0.00°
CK2 91.2547.83" 99.75+12. 36
T1 88.39+4.26® 91.64+5.14*
T2 18.93+6.63¢ 6.3742.83
L T3 92.68=+2.11° 88.07+4.19"
T4 51.87+4.26° 62.28+6.84"
CK1 0.00=40.00° 0.00-0. 00
CK2 85.27+5.28" 98.53+11.52°
T1 62.72413.47° 75.866+21.82°
T2 100. 00£0. 00 100. 00£0. 00
. T3 92.62+3.65" 86.5247. 44"
e ie T4 64.1842.73 70.48+9. 35
CK1 0.00+0. 00 0. 0040. 00"
CK2 100. 00=£0. 00* 100. 00=£0. 00

T 32 HP ) — 2R R0 28 04 B 5 A (Al /NS R R O Rl AR R 22 53 2% (P<20. 05) o

180 1 Ab a 200001 p
160 1 = c = N‘E a a
140 d < 16000 A
£ 120 - E b b
& 100 < 12000 A . .
® 80 A EEH
= ~ 8000 A
60 - |
40 1 £ 4000 |
20
0 ‘ ‘ ; ; ; ‘ 0 ; ; ; ; ; ‘
TI T2 T3 T4 CKI CK2 TI T2 T3 T4 CKI CK2
b B Qb

E1

Bl F =it/ (kg « hm™)

5000 C a a
E =
40004 b |
)
3000 c
c
2000
1000 -
0 T T T T 1
TI T2 T3 T4 CKI CK2
Lb

FRRZEHERAZBREFNKRERT I~ EH

Fig.1 Effect of different herbicides treatment on oat yield

TE DR P AN RN S - B R A [ b B 2 1) Y 35 1 2% S (P < 0.05) o

fh 45 AL B, 55 CK1AH L, 0k 2% 43 590 36 i 243.12% #1
221.36% . HR M T1H T4 AP, 4 CK1 Hillc 25 B 3%
(P<C0.05)34/in 85. 46 % #1100.91% . T2 kb P ¥l £5
e fif , 5 CK1 & 2 (P<<0. 05) 84k 644 5 /hm?,

3

it it

AR TH 24 BRI 0 R il S G A W) 2 R 52 B 0 2%

PFBEAE I VRS M S b ) R K I R] 4 B L B R
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Table 8 Comparison of economic benefits of different treatments JG/hm?
b B NEREAS B A BRECRIRAR N TTALK =% 2] FFFlA Bl A syl En R
T1 54 1913 0 2 660 4627 2331 6 874 9 206 4579
T2 54 2550 0 2 660 5264 21725 4 364 7 089 18 25¢
T3 54 1913 102 3160 5229 4 730 8970 13 700 8472°
T4 54 1913 120 3160 5247 3670 6 537 10 207 4 960"
CK1 54 1913 0 2 660 4627 2645 4 451 7 096 2 469°
CK2 54 1913 0 3960 5927 4 815 9 046 13 861 7935

T R R S B J5 R [l /NS 5 bR R R 28 5 3 (P<C0..05) o i WRIR AT fA0 1. 2 I /kg, T MG A M6 A Fh 1 504 8. 450 /kg, 1

fll e AW 2.0 5o /kg, FEFFIIE M 0. 3 JC/kg.

5t A R MR o AR T 2 R S K s R AT
B A R T T iR 2 R R T R R B R AR R, Dl AR
(25 6 B P R A B S . AR W ol A R A R L TR
X HE A EH Y 4 B DS SR IR SR AE L3R VR AE A
WAL S PO A S O P
%5 B A] ik 94. 25 Bk /m®, S HYON Ry 4 9. X 5 Ak
W S R A 2 RIS AT R R e
SFh A BREFEASE N T WAL A KRNI
BB, HLSE SR K S 3 AR S B, o Bl ak
54.35F136.90, AWFFH,FR MG F N E,H
B %K SRl M i R R IR IKEREE
il LS 2 7 9 b X R DL A AR R R 2 — | fE AT
W TR N T LB B o 3 — e 2 T R R O A5 X 3 vh
B H R X B A S M0 E, B — @ iR
P, AT Sk T I A5 2 b T 2 XA AR T 2% R B P i S
5 T 0F 122 41X 4% 4 B 42 R Wk 2 AT 6 3 A 48 HE RN
A

A 7 2 R B R R AR AR O B A RN S R LR A
HAE, 25 6 MR R M A0 55 1 45 8 4 o A 119 B VA 1
it , W0 A A B IE R BG BB IR Ak B A
G B AR A R i s R % T L R AR
20 A A AR K R B R T SR B R R H O
WMWY R TR A RN
M AR A A 4 SR UE S T X — A, 5 R BR A
LU, 23 4 309 R 1 I RR E — E R B T Ay
T WA b ORI v R R A R bR B A A 50 %6 A A
W 195 b 2 1) - 7 1 3 0 54. 46 %0, B Ak gR S T
2 110 Ju/hm*, 3X 15 B 3 B 19 A 20 i it ) 2% 0 iy 42
/Pl = C Lt (A I E NI = S N
BAHL, e AR T 1. 95%, & S AT T

B, Ud B — B A 203 it T DA B R R 9 0
Bl , 35 AT RE R B B8 0 J6E 22 b RE N S A i A OGS
R R FN NI SV N T B T = I A =R (RO BN KA
A 7R AR A R B AR AT R AR 2 BR
B TR (14 5 80 22 S K R oA ) Ak RN TR Ak
R ok 7 85 R  EE  8k B e L B (P<<0..05) & T
A A B A ST T 55 ) Ak T A A 5 A A 2 it A
MOX UL AR A X EE, WSS TS
B b B 37 0 R 2R e b F R R, A AR
FAMLERAT I R[] o 254 B 800 26 5 3 25 o M R L
- Bk R Kb AT S R AIG R E AR TR U RS L R R Y
A 335 XA A g 4 SR — B

R T A 2085 it B Ak 2 B 7 % g 27 T A2 B g
(O 7 B SR A AT 22 5 0 ARBIESE TR BB AN AT T AR
2ot B b A R X e 22 D B 2R R Y B K
BE o B B0y BEAT T A 0T . MEEE R T B G R
K2 FEAT A R0, 43 5 R 5528 R G 3 )L 32 A g
6o XTSI KGR EE R L% R E 26 (0 A B 25 IR 4T
F14 Ak B 43 590 Ay FH 38 B B ) N T BR RE L BR A L=
O Fe N OTOBR R AL BB B Rk 4 )k 84.29% .
91.25% .92. 686 . 100 %0 5 fif T By &4 fie 4 10 &b 21 25 O
N T B 55 A B 23 515k 98. 63% .99.75% ,98.53% F
100% , Mg Ab , w5 %% B2 kb PR X 1 E 46 1 ¢ 7 17 25t 3k
100% o N TR R RBOR B B 95 3 3 K, 2% B 3%
T A R, AR TE A K T AR AR X, JE 0 4 2 Ak
AT BRI AN TR Y A 2 i R Ak 2 I R AT g
XA ] 1A R, 76 A Ja B R 5 b Y T AR R
Jiti 5 Ak 2 Bk R A 5 il L DA 3 0 T g Y R B A
RO, S P28 U A Ak 3 i Bk Ak



OE 5 BB 2025 4F 203

4 it

i

/|

B S Bl T 2% R GO Rk A ), B
PR LIGESE KR A HLE HEHH T RMANF
S B RN AR S O L b SR A E
NP o AN A 2R it S Ak A R R R A —
BB IR AR B R ) 2% B B B AR A 25 7 L
N T B3 0 R A R Ak R SR e . R R
Tk B 8 B T )7 8 S 28 U AR A A U v Ml X (1 M 2 b
T W, H#EUE 3 000 mL/hm? 1Y FH 3% B 55 50 9E 17
N7

2

g

SE Mk

(1] T S 0 d s, 5 . S5 X 21 A e 5 Fh
AR E S 3R O 4R A PR [T]. B LA 4, 2020, 28
(5):1311—1318.

(2] UFRE, BRE AR AT B, 5 R LA S =y ]
Ff 2 i 9 B0 F MO [T]. 50k B 27, 2007, 24 (9) ¢
67—69.

(3] BlaACHE R B, B BB, 45 . AS W) 4A  E 22 7 00 R
i b SR AT A RE A PR AR [J]. W A# L 2020, 28(2) ¢
350—357.

(4] TAW. 8 RHOL 2R IR AL [T]. il
A, 2018,27(4) :57.

(5] Fhise  BRHEEE By e &5 L VS0 T KRS R L R ot 750 e
MEFZ 55 W TRAR AN 2R R S A S [T R
5HiE,2016,36(2):59—65.

[6] LiX,LiM,Ling A, ez al. Effects of genotype and environ-
ment on avenanthramides and antioxidant activity of oats
grown in northwestern chinal J]. Journal of Cereal Science,
2017,73:130—137.

(7] ZR8H B0 2T, 5% &K RS H B 7 A
KM —WHEG S/ THE TIRBEEC RN EmI]., =
24417, 2018,27(7) 1166 — 174,

[8] dkIL, ™Ak, VT/NGE . VU T Hb X W5 Bf 3= 33 AR W Fh 2 A 5 3
35 00 ] A K B B o H LT ], Bl R, 2005, 22(77)
53—58.

(9] #jaam B FEEE W A5 . TR T Bk 20 390 Xof 2t 22 1 2% 5 (14 By
A e e A R A om [T, 5l RE 2%, 2019, 36 (1) :
101—110.

(101 . AS[F] A 255 it B Ak I 395 70 o £l FH 4 22 P 4% e B
BRI AL g LD . RN R - 9 5200 R0l K2, 2020.

[11] Leroux G D, Harvey R G. Harvey. Herbicides for sod—

B

=

[12]

[14]

[17]

[18]

[21]

[22]

[23]

[25]

[26]

[27]

seeding establishment of alfalfa (Medicago sativa) in
quackgrass (Agropyron repens) —infested alfalfa swards
[J]. Weed Science, 1985,33:222—228.

ZERT L MROTUR L SR AEH, SE L AR N AN I R Ak
SRR 7 B A A ) R [T R AR b
2018,45(5):1145—1153.

L AR, VR PG AT L AR R X /N 2 R R
BB sz [T, b B R 2l 4, 2018, 34(33)
7—11.

Sr I FLBE R P AT IO L A % TR0 % A T B
i R RR e 7 A B A DG MR AR R e [T B
BF2£,2019,36(10) : 2594 — 2600.
XTI, ZEL A, MR, & 35000 53Rk ) 2 2 4 2k
Ky a5z m [T]. HOR R RHE , 2015(9) : 19— 21.
KUBES R SO A, A L R IR] PR 5 BE X T K FH 44
FOR A T BRI SE I [ ], 2 R AR, 2016,34(2)
53—57.

PLLRE R PR RS . A /N2 40 i 8 AR A D =%
AT A W REVE AL K A KR [T]. VS ke A
2007(9) :1849—1854.

FRIMAR AR SE, ek 56 AN [n) 28 0 Ik 0 550 1 I By 48 %
X R T 27 5 o AR R R [T ). Ol #2016,
25(1):171—178,

JBR YT X, A, AR VI M X R A T R R A sk
W [T]. h EfR R, 2012,28(36) :269—272.

BEZE PR ROREBE XU . 3 b I ) X e 2 R 2% R A T B
WO [T]. RJE 5 R, 2013,33(1) :45—49.

IR R A SRR L S LR B R AR e 2 T 0 1
BOCRLT]. 4 RiRb24,2011,29(1) : 70— 71,

ZEghoe . ZR B RE PR M. 63T TRl K2 R
#,1992:95—112,180—203.

SN AT HRSE R T, S VLA 22 S 2% R
e RIS RfE E [T]L WiV AR b B 2, 2000, 12(6) -
308—316.

AN, HHE S, RS AR AR A T 2y
BER A R S A 2 [T]. T R X Ol BF 5T, 2013,
31(1):219—225.

Bedk T8, HOT REESE S L TR R ) M X 2 B 2% R
AR ARRIE [T ], b2 4], 2018, 26(2) : 306 —311.
TR R SE Sk e . 2,4-D TS 7E ML e & P AR BR
T e 8 A8 B OH XA Fe 3 S i [T]. B M 24 42, 2019, 27
(3):596—602.

JUMR, L 2LV T R B v e R B R e [T
b 2747, 2006,15(1) :62—67.



204 GRASSLAND AND TURF (2025) Vol. 45 No. 1

Effects of different agronomic measures on weed
control in oat field

HUANG Miao-miao"*,MA Xiang'’,JIA Zhi-feng"’,HUANG Xin-rong'?,

ZHANG Yu-qing"?,ZHANG Hai-long*,JU Ze-liang"*’
(1. Qinghai University, Xining 810016, China; 2. National Crop Germplasm Resources Duplicate Library ,Xining
810016, China; 3. Key Laboratory of Superior Forage Germplasm in the Qinghai-Tibetan Plateau,Xining 810016,
China; 4. Sanjiang Corporation Ltd. of Qinghai Province,Xining 810003, China)

Abstract: [ Objective] This study aims to explore the weed control effectiveness of different agronomic mea-
sures and chemical herbicides in oat fields, providing the oretical and technical support for weed management in the
main oat-producing area of Qinghai-Tibet Plateau. [Method ] Late sowing (T1) , high density (T2) , pendimethalin
(T3),2-bromobenzonitrile (T4) treatments were set up, and no weeding (CK1) and artificial weeding (CK2) were
used as controls. The weed control effects and oat yield were assessed under different agronomic measures and chemi-
cal herbicide treatments. [ Result] The damage level of weeds in the oat seed field of Huangzhong County was as high
as grade 4, with the main weed species identified as Capsella bursapastoris, Chenopodium glaucum , Cirsium setosum ,
Elsholtzia densa, Hypecoum leptpcarpum , Ixeris polycephala, Galium aparine var. tenerum , and Convolvulus arven-
sts,among which Capsella bursapastoris was the most problematic. Both agronomic measures and chemical herbicides
showed effective weed control, with varying effectiveness on different weed species. The best control effect was
achieved with artificial weeding and pendimethalin treatment, significantly outperforming other treatments in stem
control and fresh weight reduction (P<Z0. 05) , with control rates above 85%. The economic benefit of pendimethalin
treatment was the highest, reaching 8 472 yuan/hm?, which was 3. 4 times greater than that of the control. [ Conclu-
sion] A treatment of 3 000 mL./hm” of pendimethalin is recommended for effective weed control in oat production
fields in the Huangzhong area.

Key words: oat;agronomic measures;herbicides; control effect;yield
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