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Effects of three pre-emergence herbicides on weed control in Atractylodes
lancea and their safety evaluation
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Abstract This study aimed to screen pre-emergence herbicides with good control effect, low residue, and less
environmental impact in Atractylodes lancea field. Three pre-emergence herbicides including acetochlor 50% EC,
oxyfluorfen 24% EC, and pendimethalin 33% EC were selected and used after sowing of A. lancea in field
experiment. Their efficiency of weed control and effects on chlorophyll fluorescence parameters of A. lancea
were investigated, meanwhile, pesticide residues and effects on soil microbial communities were also determined.
The results showed that acetochlor had the better effect for weed control, with the plant control efficacy and
fresh weight control efficacy of more than 80%. It had less effect on chlorophyll fluorescence parameters of A.
lancea , less pesticide residues, and no significant effect on soil bacteria and fungal communities. Oxyfluorfen and
pendimethalin had impact on chlorophyll fluorescence parameters, and there were certain soil pesticide residues in
short time. In contrast, the safety and stability of acetochlor are higher than those of the other two herbicides.
Acetochlor can be used for pre-emergence herbicide in A. lancea due to its control effect, low residue, and less
environmental impact.

Key words Atractylodes lancea; herbicide; chlorophyll fluorescence parameter; pesticide residue;  soil mi-

croorganism

FEAR Atractylodes lancea (Thunb. ) DC. Ky BRI TR Z — 25 A A ARIRZED, B
R ZAEA BARKEY) R 2020 ARG EZGHOBUE R A RIS A5 KETE LB H TR FEIR T IRIR B

WFsHHA: 2023-01-30 fEITEH: 2023-02-19
EEWB: AR B H1 45 20207 H 5 LI (2020 YFF0413299) 3 W62 1o 4524 MO 75 v 5 47 B 3 T BA 3141 ('T2022020) 5 8-k
B SN R (2021BBA261)
* JW{E1E#H  E-mail: yukun_hbtem@163. com



. 326 - FE W45 L7 2024

PRAIE . K FRIE, 5 1 07 ) Z M S ARk
W T 32508 2 AR s SRS TR B 2 B U5 ) 32
98y s NI RIS 2 AR 2 ) T 2Ok, el il
20 E N TR R A B P AR R B R T L 1
FE L O R A Y S B R, R A S 5
TARTE IR AE A UH AL R B 1 i A v
M ARG SN 7 R B A B A R AR
PP TR AE UL -

HTH) 2 RER2 MR T 2P AR A A i o
R A I TN CBR REFEIAE 7 . Ao bR w0
e R FBZ—, HEl FERE™ Ltz
— Bl AR L2 4 BRI R R T HL A OGS
AR AR R A HROE L3 . BT R — 2R
FRATHE T 1 A7 B FA R 3 Pl i AT R 557 £ A 9
B LA R L SR 5 IR M AR R O
SHRALY IR | IR YA DL AE 4 AT T
PO E » USO8 s B 0B » ELXHE S A - S
BN RTER G, 24 o i e R R
IS

1 MRS
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BRECFISIIR . 50 %0 £ H i Cacetochlor) FLH » L 4R
H 2l A BR 2 W 5 24 %0 28 iR ik Coxyfluorfen) 2,
W — WA BB A A B W) 3300 —H R
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Table 1 Control efficiency for plant and fresh weight of weeds
ZjJ5 30 d ZjJ5 90 d
. 30 d after application 90 d after application
Jite FH 77/
Qb3 S RE% . SSY 3 . .
. /ey TIREUBR gy TR v memma
reatment Average . Average . ;
Dosage Efficacy for Efficacy for Efficacy for
number number .
each plant each plant fresh weight
of plants of plants
2490 Rk EC - oxyfluorfen 24% EC 360 od (100. 00£0. 00)a (3.0=%1.0)d (93.9140.02)a (93.94+0.01)a
50% 2 E g EC  acetochlor 50% EC 750 (1.0£1.0)c (96.54+0.03)b (7.7£2.5)c (83.77+0.04)b (81.51+0.01)b
33% %R EC pendimethalin 33% EC 495 (4.3%1.2)b (85.79£0.00)c (11.7£1.2)b (76.26=+0.02)c (68.00=£0.01)c
X CK — (29.042.0)a — (49.3%1. 2)a — —

D) B P AR R RSB G A F/NE FHE30R 0. 05 KF EEREBE. T

Data in the table are mean & standard error, and different lowercase letters after the data in the same column indicate significant difference

at 0. 05 level. The same below.
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Table 2 Effect of different pre-emergence herbicides on chlorophyll fluorescence parameters of Atractylodes lancea

after 90 days of application

b
e Fo Fn Fy Fu/Fo FyFn
Treatment
X CK (3 768.74385.7)a (20 474. 743 245.7)a (17 731.7+1 311. 7)a  (5.6240.43)a (0. 81£0. 04)a

33U —H R EC
pendimethalin 33% EC
50% Z Eftk EC
acetochlor 50% EC
24% AR EE EC
oxyfluorfen 24 % EC

(3 603.84187.2)b

(3 538.14+417. b

(19 117. 542 149. Db (15 740. 3==1 869. 7)b (5. 2140. 55)a

(3 703.64389. 3)ab (18 986. 03 307.0)b (17 068. 61 442. 1)ab (5.49+0. 40)a

(18 785. 642 733.0)b (15 846.9+1 241. 6)b  (5.3940.44)a

(0. 8140.02)a

(0.80==0. 04)a

(0. 8140.0D)a

®3 MAAEEKRER 180 d ERFEAMRZWASHHZME

Table 3 Effect of different pre-emergence herbicides on chlorophyll fluorescence parameters of Atractylodes lancea

after 180 days of application

b
A Fy Fun F, Fun/Fo Fy/Fin
Treatment
X CK (3297.14+178.6)a (17 827.9=£1 160.8)a (14 970. 91 022.6)a (5.43+0.05)a (0. 83£0.01)a

33% %R EC

- _
pendimethalin 33% EC (AR, BRell b 1)

500 LKk EC
acetochlor 50% EC

2400 LS E EC
oxyfluorfen 24% EC

(3 241.31+148. 0)a

(2 867.94191. 8)b

(15 787.94806. 1)b

(16 997.3+704. 8)a

(14 999. 11 106. 07)b (12 165. 4£781. b

(12 907. 94-697. 6)b (5.3140.09)a (0.8140.01D)a

(14 248.84275. 1)a (5.33%0.12)a (0. 8140.0Da

(5.3940. 17)a (0.814=0.01)a

R4 FEEIREANNIRERAKE

Table 4 Residue of pre-emergence herbicides in soil

Ab ¥ 24)5 90 d/(mg/kg) 24)5 180 d/(mg/kg) 24)5 360 d/(mg/kg)
Treatment 90 d after application 180 d after application 360 d after application
24 % L E B EC  oxyfluorfen 24% EC 55. 06=5. 66 0. 26740. 06 ND
50% Z Bilflt EC acetochlor 50% EC ND ND ND
33% —H % &R EC pendimethalin 33% EC 0.07=£0. 003 0. 06=40. 002 0. 0520. 002
1) ND: R .
ND: Not detected.
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HERE B A0 T BRAS A RUT 50 4 Ak 213 872,
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iy 2 AT A0 B A A AR AS [) 00 3 250t B P s 2
ZREME . 24l 2 1) T T . 30 B I R B
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Table 5 Overview of high-throughput sequencing data
ZM#  Bacterium H.# Fungus
Ab P FARFH /4 BRUFHN/ % AR/ BT/ A& ARUTI/ A AR/ %
Treatment Original Significant Effective Original Significant Effective
sequence sequence rate sequence sequence rate
50% Z Eiffit EC  acetochlor 50% EC 231 135 213 872 92. 53 150 083 132 474 88. 26
33% ZH ¥R EC pendimethalin 33% EC 253 558 233 960 92. 27 107 437 94 217 87. 70
24% LA SR ELE EC - oxyfluorfen 24 % EC 247 079 228 098 92. 32 127 648 110 290 86. 40
R CK 241 141 222 918 92. 42 127 201 104 768 82. 36

RO FREIEBIKREFGERTEMEMEE o ZHIEEYH

Table 6 Soil microbial community o diversity index after treatments with different pre-emergence herbicides

4%  Bacterium HF Fungus

busil

Treatment ACE 5% A FRAEEL ACE 5% AR AL
ACE index Simpson index ACE index Simpson index

506 LW f: EC
33% —H %7 EC pendimethalin 33% EC
24% 2R B EC  oxyfluorfen 24% EC
X CK

(0. 8494-0. 099)a
(0. 87640.073)a

(2 991. 04853. 1)a (603. 34-405. 6)a
(3693.5+1 115. Ma
(2 637.64741. H)a

(2 355.44515. 4)a

(0.
(0.
(0.
(0.

acetochlor 50% EC 9964-0. 002)a
(513.0£109. 4)a
(522.1£98. Da

(434.5486.3)a

997£0. 001)a
994-£0. 003)a (0. 80040. 110)a

995£0. 001)a (0. 89340. 040)a

® ZFiJf acetochlor A "W %R pendimethalin ® LKl acetochlor A " H %R pendimethalin

o LA HIERE oxyfluorfen  m XFHR CK o LA HAmE oxyfluorfen m %R CK
0.50
0.3
0.25
IS L] . . ’.
- e AO =
N b e < BN o Ao :
3 0 e * =
§ oA N 500 & ‘.’ Ae
& .
~ ® 5 ] =9
. i g
-0.3 e Ao
-0.25¢ .
0008 04 0 0.4 a 08 04 0 0.4 b
PC1(14.33%) PC1(6.03%)
a: YT b B
a: Bacterium; b: Fungus.
B 1 AEEFRERLGERE T EBEY PCoA RS
Fig. 1 Principal component analysis of soil microbial PCoA after treatments with different pre-emergence herbicides
2.4.3  BEMERE UK (I 2a) o AN [F) ¥ AT 53 70 A 28 4 398 R %o = B2 HE 44

AERT =2 DL T 2., AN [) T B 2 R Ak B IS 45 4 -
A BEHEAA T 10 PRI AR TR T B i b8 5 %
HERE L TG B B ok 28 . Ry 95. 02 % ~95. 57 %, AL
PPV RRFF T TR R ] 5 e A

A 10 B DL BB TR 5 BBl Ry 91, 1596 ~ 92.
520 L BB T TR T TR TR B T Y SR
BT i b5 88. 14 % ~90. 51 % (& 2b) , 3 156 B & %2
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a: Bacteria; b: Fungi; A: acetochlor; B: pendimethalin; C: oxyfluorfen; D: CK.

2 FEEARERLEE TR E R RAEMEE KT HEN FE

Fig.2 Relative abundance of soil main microbial community phylum level after treatments with different pre-emergence herbicides
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