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Demonstration Effects of Two Kinds of Herbicides on Controlling Broadleaf Weeds in Flax Field and Detection of Their Residual
Quantity in Flaxseed
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Abstract
EC on controlling broadleaf weeds in flax field by spraying herbicides on stems and leaves of flax seedlings and detect the residual quantity of

(Institute of Plant Protection, Gansu Academy of Agricultural Sciences, Lanzhou , Gan-
[ Objective ] To study the demonstration effects of 40% MCP A-sodium and bromoxynil octanoate EC and 30% bromoxynil octanoate

bromoxynil octanoate and MCPA in flaxseed. [ Method] The optimum demonstration dosage of MCPA-sodium and bromoxynil octanoate and
bromoxynil octanoate on controlling broadleaf weeds in flax field by spraying herbicides on stems and leaves of flax seedling were discussed.
The residual quantity of bromoxynil octanoate and MCPA in flaxseed was detected by using ultra performance liquid chromatography (UPLC)
and gas chromatography respectively. [ Result]40% MCPA-sodium and bromoxynil octanoate EC and 30% bromoxynil octanoate EC had good
control effects on broadleaf weeds in flax field at the demonstration dosage of 1 050 mL/hm’( dosage of preparation) , the plant and fresh weight
control effects were 95.36%—98.60% after 45 days treatment, average yield of flax in the treatments of 40% MCPA-sodium and bromoxynil oc-
tanoate EC and 30% bromoxynil octanoate EC were 1 908.0 and 1 918.5 kg/hm” respectively, which increased by 287.81% and 289.94% re-
spectively compared with blank control,,which increased by 0.87% and 1.43% respectively compared with manual weeding treatment. The ana-
Iytic method was firstly established for the residues determination of bromoxynil octanoate and MCPA in flaxseed, the flaxseed samples were ex-
tracted with acetonitrile, bromoxynil octanoate was detected by gas chromatography with electron capture detector (GC-ECD) , and MCPA was
detected by ultra performance liquid chromatography (UPLC). The average addition recovery rates of bromoxynil octanoate and MCPA in flax-
seed were 72.5% —75.5% and 105.5% - 111.5%, respectively. The lowest detected concentration of the two herbicides in flaxseed was
0.01 mg/kg, which accorded with the requirements of pesticide residues detection. [ Conclusion] 40% MCPA-sodium and bromoxynil octanoate
EC and 30% bromoxynil octanoate EC had better control effects on broadleaf weeds in flax field by spraying herbicides on stems and leaves of
flax seedlings. The residues of bromoxynil octanoate and MCPA was not detected in flaxseed.
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Table 1 Monitoring conditions of multiple reaction of MCPA and bromoxynil octanoate

BEEL AR PREA i) SEVERS T FEEE X i B i) HEFLHL B
S ”n] ) Retention time Qualitative ion—pair  Qualitative ion—pair Residence time Cone voltage Collision energy
ample name min m/z m/z s v eV
—HIPg& MCPA 1.04 198.99/141.0 198.99/141.0 0.163 32 12
R AN 1.04 198.99/155.0 0.163 32 10

Bromoxynil octanoate
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1.00 mg/L, — DU 5 28 51 s o 395 ¥ e S22 0.01,0.02,0.05
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RPAE L 253K 4, 5~7 d JEWRE IE W AR K 245 45 d XTI
2R AR B 35053 00l A 91.26% ,96.75% F1 100% |, fif 7 |55 5%
435 93.52% ,98.60% Fl 100% . 30% 2 Bk 17 % )i EC 75
12001 500f1 1 800 mL/hm’® 3 /4~ F %l ff 2 45, 25 )5
45 AN RE 2L B R B4 R 89.39% 95.36% Fil 100% , fif
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Table 2 Demonstration control effect of two kinds of herbicides on broadleaf weeds in flax field

S i P BB 3 WD
E)\( - i herbicid Dosage Plant number Plant control effect Fresh weight Control effect of
emonstration herbicide L/’ b/ m? % o/ fresh weight // %
40% —H « R EC 1200 31.00 91.26 dD 227.5 93.52 dD
40% MCPA-sodium and 1 500 11.50 96.75 bBC 49.2 98.60 bB
bromoxynil octanoate EC 1 800 0 100 aA 0 100 aA
30% ¢ BEIR NG EC 1200 37.67 89.39 eE 282.0 91.96 eE
30% bromoxynil octanoate EC 1 500 15.50 95.36 ¢C 101.0 97.12 cC
1 800 0 100 aA 0 100 aA
AT BEH Manual weeding 9.67 97.25 bB 127.7 96.36 ¢C
75 FXTEE CK 355.00 — 3 508.5 —

T SIS 5 1 2R 22 54 1035 (P<0.01) , A [al/NE 1) 37R 22 53 1 3 (P<0.05) .

Note ; Different capital letters in the same column indicated extremely significant differences ( P<0.01) ,different small letters in the same column indicated sig-

nificant differences( P< 0.05)

W2 0 (3 3) 68 ,40% — 1 - Wk EC 76 1 200,
1 50071 1 800 mL/hm* 3 />3] 45t T 1 B 10 F 249 7 5k 43 51 b
1 810.5.1 908.0 1 1 872.0 kg/hm’, %5 25 [ %} BE 43 5] 34 =
267.99% .287.81%F1 280.49% , #¢ N T I 2543 B 7= 4. 28%

HOPE 0.87% FIK = 1.07% . 30% 3 fik 3 28 5 EC 761 200,
1500 A1 1 800 mL/hm® 3 /~51] 45t T A JBR A - 34 7= 45 4331 Ay
1780.5.1 918.5F1 1 929.0 kg/hm’, %5 25 |9 X HE 43 31| 4 y=
252.74% ,289.94% F1 292.07% , 55 N T 5 %5043 FW 7= 5. 87% |
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Table 3 Yield-increasing effect of two kinds of herbicides on controlling broadleaf weeds in flax field

s e it SR RS X R BN LBREI ™
AR ] Doss Average vield Yield-increasi Yield-increasi |
Demonstra{ion her})i(jide Osﬂgez verage y:e 1€ —ln(’,lP:aslng rate 1€ ¢ -increasing rate. compared
mlL/hm kg/hm” compared with CK// % with manual weeding // %
40% —H - ERER EC 1 200 1 810.5 dD 267.99 -4.28
40% MCPA-sodium and 1 500 1 908.0 abAB 287.81 0.87
bromoxynil octanoate EC 1 800 1 872.0 cC 280.49 -1.03
30% MR 7N EC 1 200 1780.5 eD 252.74 -5.87
30% bromoxynil octanoate EC 1 500 1 918.5 aAB 289.94 1.43
1 800 1.929.0 aA 292.07 1.98
AT BEH Manual weeding 1 891.5 beBC 284.45 —
ZHXH CK 492.0 fE — ~73.99

T AP RIS FREFR 22 540 B3 (P<0.01) , A[RVING FHERR 2253 B35 (P<0.05)

Note : Different capital letters in the same column indicated extremely significant differences( P<0.01) ,different small letters in the same column indicated sig-

nificant differences( P< 0.05)

M2 Ak BREICR LA SHE P= ROR R VY, 40% — 1 -
IR EC FI30% VIR AN EC 1 3 25 W4 55 By bR 1 bR 111
Rl R RS U AE FR) B 1500 mL/hm?
22 HRFBREFIABERNER
221 FpiEdhge. A 1.2 AT LAE Y, SIS AN . — W
SPTRELANE T R IR SC R B AE 0.99 DAL
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Fig.1 Standard curve of bromoxynil octanoate
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Fig.2 Standard curve of MCPA
2.2.2 JARIEICR S AR AR E R 25 o S BEIR ARG A Y
SAETARRKE T (9 7 B A5 [BCR 53 51 S 72.5% ~75.5% Fil
105.5% ~ 111.5% , 0% b 4 22 43 511 A 1.50% ~ 2.61% Fi
1. 10% ~5.58% fF A AR BRI R (£ 4.5) .
2.2.3 GREARINEEA . AR 6 AT, 1SR Hh o TR

RN U SR Y, 2 SRR T ISR ARG
F 4 HRATREBREREOIRERE

Table 4 Addition recovery rate of bromoxynil octanoate in flaxseed

%
vk g SRR [l 2 o b i
Adding concentration Average addition recovery AR b 22
RSD
mg/ kg rate
0.05 75.5 2.26
0.50 72.5 1.50
1.00 75.0 2.61
x5 HARFH R OSSR EREYE
Table 5 Addition recovery rate of MCPA in flaxseed %
v SEAT AR 7= ey
WRE PRIMSITCE bt iz
Adding concentration Average addition recovery
RSD
mg/kg rate
0.05 105.5 5.58
0.50 107.8 4.40
1.00 111.5 1.10
3 itig

31 BREFIGBRAREEMTRERE  40% W - FHER
EC fy = H PG 2 B IROR G &2 B e, — H DS R 2R
o B 2 24 R R R B Sk 7 G, 5~ 7 d R PR IE
K 530% 2 BEROEIG EC XFBHRRAY 22 4w T 40% — 1 -
PRI EC, 7 i 77 5 B3 W % R N W RR 2 3 R R R B R
TFER I Rk R AR KA TE R I (40% — -3
LR EC F130%F BERENG EC 78 1 500 mL/hm® /R334 F
255 45 d X R FH R 2% R0 B B 2043 S R 96.75% il
95. 36% , fif T B R 55 7 98.60% F1 97.12% , R F-44 7 i
350K 1 908.0 Fi1 1 918.5 kg/hm”, %5 25 14 XF B& 43 1] 384 7~
287.81%7Fl1 289.94% , %5 \ T R B 43 5144 7% 0.87% Fl 1.43%
NG SRR DL R EE A Y, 40% — Y -
1R EC F130% -~ IEIRANT EC. 1 125 i W5 55 B7 B3 5 bR HH i)
FER I RURYEHET IS FA Yk 1500 mL/hm® . #ARKIR
FREHAEY, N TR AR (FH T.9% 3 600~4 800 J&/hm”)
Ak 24 B Ay 450 J0/hm’, 5 N T BRAEAR HE, fh2 bR
BA] B AGAE P2 AR 3150 ~ 405050/ hm’ , [K i, F iR K
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Table 6 Residual quantity of bromoxynil octanoate and MCPA in flaxseed No.1 and No.2

T — O g T TIPSR R IR RN 1 R TR 5% B
éiunfzu*ff Pél?a m%ﬂlﬁ\;{ﬁéﬁk Residual quantity of MCPA Peak area of bromoxynil Residual quantity of bromoxynil
atmple name cak area o mg/kg octanoate octanoate // mg/ kg
FLJFiFREE Stroma standard 721.9 8 882.1

1 ‘S HFRFF Flaxseed No.1 AA A A A H
2 S EHFEFE Flaxseed No.2 Ak Ak

32 HRMFBREFRBERN LI E KESL T HRAT
HRE TRVRL A L DO S S 3 R v SRR L A U
ik BEXTEHRRAT NG 2 B AR A AR R S R ER,
DI RIAR I B A NE A FF DU, I AR s s D i i
BT BRI A DU S 35 [mTISCR 43 )
72.5% ~ 75.5% F1 105.5% ~ 111.5% , F X%t 5 1 4 22 43 51 g
1.50% ~2.61% il 1.10% ~5.58% , 2 Fft 55 25 51 (19 K B hy
0.01 mg/kg, AT LA fe R B% B B B 122K . i i A
PR R TSR B R 25 B A | R AR 8 A5 A, S8 2T LA
JE A2 55 BRI () AR TBER | TV A ARG SRR Hh = TR
A DU SR BA IOARHE T . RN A SR O B RRORE o
PTRLA A0 — P DU S 5 R T ARGt 3 W 7 5 R 1 10 i
FH 40% —H - 2EBLIR EC F1 30%EBER RS EC B FRHFE M
I P 4 B — IO A T 38 BB i, o7 A B RR A= 7™ e oK
TR N o
S Z ik
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