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Effects of pre-emergent herbicides and mulch film on
weed control and oregano growth

YIN Tingchao, WANG Yichao, LIU Xinbao. ZHANG Jing. XU Bin*
(College of Agro-Grassland Science , Nanjing Agricultural University, Nanjing 210095, China)

Abstract Origanum vulgare is a perennial grass in the family of Labiatae. Its essential oil has antisepsis and anti-
inflammation effects and is used in herbal veterinary drug and feed additives. Due to the slow growth of oregano
seedlings, it is fundamentally important to control weeds in the oregano field. In this study, effects of mulch film
and pre-emergent herbicides on weed control and oregano growth were analyzed. The results showed that there
was a significant cross effect of mulch film and herbicide on weed control and oregano growth. Among all
treatments, the treatment of black mulch film coverage together with S-metolachlor 960 g/L EC sprays showed
the best effect on weed control, with the efficacies of 100% and 97. 6% in winter and spring, respectively, and
the fresh weight control efficacy was 99. 7%. Beside, this treatment had no significant inhibition on tillering per
oregano plant and leaf fresh weight per plant. Yet, spraying 50% acetochlor EC inhibited the tillering of
oregano, and 330 g/L pendimethalin EC inhibited the leaf growth of oregano. In addition, in the pot experiment,
all the pre-emergent herbicides had inhibitory effects on plant height and tiller. To sum up, we recommend
S-metolachlor 960 g/L EC at the spray dose of 1 200 mL/hm* before oregano seedling transplantation and black
mulch film coverage. Besides, it is also important to remove timely the black mulch film in hot and humid summer
season to promote tillering and vegetative growth of oregano.
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Table 1 Comparison of weed control effects of treatments in oregano field in winter

Al JRERL T - m 2
i i Herbicide T2y /0f Number of weeds KRBk %
Mulch R A WAE  Weed PR PR AL Plant control
film Herbicide mlL ¢ (hm?) !  coverage Monocot Dicot Total efficacy
species Dose weed weed weeds
I Ajitizy Herbicide free 0 (0.840.3)¢ (7.3+2.3)b  (0.440.3)b (7.8+1.9b =
No 50% 7, B EC
SONZEBEC g 0.1£0.6)c  (0.120.2)d  (0.2£0. Db  (0.3£0.3)d  (95.7%2.5)ab
acetochlor 50% EC
330 g/L —H ¥R EC
. 7=+o0. .41, . 3=%0. .8E1. . 3=£10.
pendimethalin 330 g/L EC 2 625 (0.7£0.5)¢c (2.4%+1.3)cd  (0.37£0.2)b (2.84+1.4)cd (64. 3110. 3)abc
960 g/L A& 57 F il EC
12 1.0£1. e .941.5)¢ .24+0.2 1.1£1. 9c . 7%14. 3)abce
S-metolachlor 960 g/L EC 00 (1.0x=1. De (0.9%1.5)cd  (0.2+0.2)b  (1.1£1.9cd (85 3)abc
Skul Aitizh Herbicide free 0 (73.3%7.6)a (13.6%£2.8)a  (5.3%£3.2)a (18.9£3.2)a  (—144.3%47. 1)d
White 50% Z, B EC
50%6Z 5k EC 1875 (0.8E1.0)c  (0.4%£0.8)d (0.8£0.8)b  (1.2=£1.2)cd (84.3+£8. 7)abc

acetochlor 50% EC

330 g/L —H %R EC
pendimethalin 330 g/L EC

960 g/L A5 N H REfE EC

2 625 (12.34+10. 9)b

(3.8+3. 4)c

(1.1£0. 9b  (4.9%£5.0)be (37.1+37.5)¢

12 . 3+4. 1.4£1.0)c .27E1.7)e L T7E2. .0£15. Dbe
S-metolachlor 960 g/L EC 00 (3.3%£4.0)c  (1.4=F£1.0)cd (3.2% Jab  (4.7=£2.0)bc (40. 0£15. Dbc
I fa ANjiti 2 Herbicide free 0 (0.1£0. De (0. 0£0.4)d (0.8+0.8)b  (0.8%1.7)cd (87.1£12. 9abe
Black 50% L EEfE EC
.0+o0. .0t0. . 0+0. .0+0. =+0.
acetochlor 50% EC 1875 (0. 040. 0)c (0. 040.0)d (0. 040.0)b (0.0£0.0)d (100E£0. 0)a
330 g/L —HIk R EC
. 1+0. . 240. .1+o0. . 340. 3 95. 7+2.
pendimethalin 330 g/L EC 2 625 (0.1+0. e (0.240.4)d (0.1£0. Db (0.340. 3)d (95.7£2.5)ab
UK SN B EC
960 /LMEFPWHRBEC 0.0+0.00c  €0.040.0)d  (0.0+0.00b  (0.0+0.0)d (100£0. 0)a

S-metolachlor 960 g/I. EC

D RAPEE NP S hRuERR . R BERR IS [O7 2204 - FSVEUR 5 A [ 5 B R A7 2 1 22 5% (P<<0. 05) . FIl,

Data in the table are mean®SE. Data followed by different letters are significantly different at 0. 05 level by DMRT. The same below.
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Table 2 Comparison of weed control effects of treatments in oregano field in spring

PR ARERE /B« m?

i Herbicide REL Number of weeds Wi/ % BEE B %
HEE/ % Control efficacy
Mulch RIS AR, Weed LRl /S R | Gl /3 FRE DL Plant control of fresh
film Herbicide mL+ (hm?) ! Monocot Dicot Total efficacy .
coverage weight
species Dose weed weed weeds
I A2k Herbicide free 0  (70.0£20. Db (11.242.8)b  (2.740.8)bed  (13.945.2)b = =
No 50% 7. B p
S0 L EEE EC . 1875 (8.042. 6)d (2.240.4)ed (2.7£1.3)bed (4. 91£2.3)de (64.8+9.4)ab  (65.5412. Hbc
acetochlor 50% EC
330 g/L —H R EC
+ + + + + +
pendimethalin 330 g/L EC 2 625 (31. 7£9. Ded (3.8£0.8)cd (1. 7=1. Dbed (5.4742. Dede  (60.8E8. 8)abe (48,245, 2)c
Lok SN B e EC
960 g/ LA 5P ik L 1200 (18.3£18.8)cd (2.441.6)cd (1.7£1L Dbed (4. 14£3.4)de (70. 4+14. 0)ab  (80. 64-0. 1)ab
S-metolachlor 960 g/I. EC
i ANtz Herbicide free 0 (96.3743. Da (19.3+2.2)a  (8.4+1.9a (27.8%+1.5a (—100.0£6.2)d (—88.747. 8)e
White 509 e EC
S0/ 2.l EC . 1 875 (47.7442. Hbec  (7.2%£1.6)be (4. 2E1. Dbe (11. 443. Hbed  (17.6£13. 9c (23.945. 8)d
acetochlor 50% EC
330 g/L —Hik R EC
262 48.0432.2 4, 9=+1. 4. 4=F1. . 346.2 2. 8+26. 28.5+6.
pendimethalin 330 g/L EC 625 (48, 04=32. 2)bc (4.9 8ecd ( 8)b (9.34=6.2)bed  (32.826.0)bc (28, 54=6. 6)d
s .
960 &/ L SN I EC 1 900 (3L0%3.6)cd (4423 Dad (4 3%EL2Dbe  (8.746.0bad (37626, 5)be (48, 9£3 8)c
S-metolachlor 960 g/1. EC
vty Atz Herbicide free 0 (3.8%£5.3)d (0.6F£0.7)d (0. 970. 6)bed (1.4+1.6)e (89. 6+6. 8)a (96. 20. Da
Black 509 W EC
“ ORLHMEC o (stomd  ©.8£0.Hd 0.3+02Dd  (L1L0.5e (92042 Da  (99.140.2a
acetochlor 50% EC
330 g/L —Hik R EC
2 62 1.7+2.1 , 240, 2 . 710. . 941, . 614, 2)a 7.4741. 8)a
pendimethalin 330 g/L EC 625 ( )d (0. 0.2)d (0 0. 4)ed 0.9 0)e (93. 64. 2)a (97. 4 8a
(=) e T
B0 F/LMANHREEC ) )y (0 gi100d  0.0£0.0d (.340.00d  (0.3£0.00e (97620008 (99,70 2)a

S-metolachlor 960 g/I. EC

FHELZ T RE R W8 it R 700 A 3 ok 3L o
FRECR A P 2R B 0.3 ~1. 1 #k/m”,
B8N 92. 0% ~97. 4%, W5 Ny 97. 4% ~
99. 7%, Horpr B+ 2, B ol R oK N
JE iy 2 Kb, Ze B S5 FE Al 0. 80, (AGE I |, R

RIS W it 53k e 7 -5 AN T R 1 0CR 2 S A
(£ 2),

TEJC IR o i 1 R ) 25 Ak B 3 R )
PIREE I A B 2k . Hrh 5006 2 B e L A
960 g/L K5+ N H R FLIMACR 4T 330 g/L —H
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R RHREMEE L R 23, BRAZEH
M Z A BT T A S R D GE,
NGB, 38 BN T BT 2% BE R B Beckmannia
syzigachne FIFE Z IR Alopecurus aequalis s W -FIZ%
BRI Polygonum lapathi folium A5 514 Ui Bacopa
monnieri ¥ Humulus scandens . /NEE Cheno po-
dium fici folium AEME T3 Sonchus asper 25 il
WK F Cardamine flexuosa . 3% 8 5 Geranium
wil fordii Y Artemisia argyi \IFB2¥RE Lysima-
chia candida JEW Galium spurium FLART Po-
lygonum perfoliatum . §, 8 5 Gnaphalium af -
fine Y ELSE Sonchus oleraceus SAIHIA L E G Veronica
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TE R BAT IR T E AR B R e BE P 4 )
2. Horp e S BR BB+ & 5By A 3R DL
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OrAA R 11 AN A BRI 3 AT . T3 Ak TR
HEANFR AL B A B oAb 2% 5 39 O F L 4y
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4 H AR I, - AN 2 Ak B Y 2R 3 S R
AR 45. 0% it HeAx 45 Ab B 4 2 A8 DL FE T i
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A5 Af) )G s ES W, £ 7 AP Al K
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Table 3 Effects of mulch film and pre-emergence herbicides on survival rate of oregano

R E 5 4B ISR Y
i Herbicide Survival rate of oregano
Mulch I, HHHE, AFAABE) HFEAH220H) HZEGT 290
film [l’]tﬁ;ﬂ]ﬁ‘é’e mL ¢ (hm?) ! Winter Spring Summer
Sladdie Hress Dose (Jan 14th) (Apr 27th) (Jul 29th)
I Aitiz Herbicide free 0 (100. 0£0. 0)a (98.9+1. Da (98.9+1. a
No 50% £ Hiffit EC acetochlor 50% EC 1 875 (100. 0£0. 0)a (97.8%2.2)a (97.8%2.2)a
330 g/L —H %R EC pendimethalin 330 g/L EC 2 625 (100. 0£0. 0)a (97.841. Da (97.8%1. Da
960 g/L ¥ A H EL g EC  S-metolachlor 960 g/L EC 1200 (100. 0£0. 0)a (97.8%£1. Da (97.8%1. Da
=R ANzl Herbicide free 0 (100. 0£0. 0)a (45.0£5.0)b (45.0%£5.0)c
White 50% 2%tk EC acetochlor 50% EC 1875 (100.040. 0a  (100. 04£0. 0)a (100. 040. 0)a
330 g/L —H %R EC pendimethalin 330 g/L EC 2 625 (100. 0£0. 0)a (98.941. Da (98.9+£1. Da
960 /L K S H Eiit EC S-metolachlor 960 g/L EC 1 200 (100,040, 0)a  (100.040.0)a  (100.0--0, 0)a
L:Ve) Atz Herbicide free 0 (100. 0=2=0. 0)a (98.9%1. Da (66.713.8)b
Black 50% 2, %]tk EC acetochlor 50% EC 1875 (100. 040. 0)a (95.6%2. 2a (66.345. Db
330 g/L —H %R EC pendimethalin 330 g/L. EC 2 625 (100. 0£0. 0)a (100. 0£0. 0)a (58.9£7.3)b
960 g/L ¥ H N B AL EC  S-metolachlor 960 g/1. EC 1 200 (100. 0£0. 0)a (95.6+4. 4)a (55.645.9b

7R FBR AR AN ) BERICR IE A O MRS B o
FIZFRIBR AR 220 4 20 BERCRAT 5 32 . LM
BICHI R . AR AR S T A4 R
AR S BERR 2  RRR R R K

EAR G AR R/ NN L A4 2=
Oy B H AN E MR A HUB N 0 BE s R A IR HE B 5
111 e i M S PR /N DX PN T 32 B PR R 2R 0
RS A M AN R MR s AT 9 2 BE . BT A

il 245 A0S A B R A R Y BURR o BE R R . TR E
Ado 4 A s RN IR o BEAE ISR 3 b 25 FirBR 5550 119
AL BRI T4 B BER) A A . (R 1 R PR
BN ISt B3k e 0 A RS AR BT 2 BERO 12,7 A4
22,7 A GRE S R0 R AT FE ik 31 1 A8
F RSO B R ELBEE 3 Pl BRG] A 4% Ak B
T BRI T U A A B 8] 2 R
AT s A A KRB R (R D,
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Table 4 Effects of mulch film and pre-emergence herbicides on yield of oregano on July 29, 2020

R
Herbicide BT/ g D ki
Hh 5 FARREE T /g FARRZE A /g ARk E /g FRN
Number ; . . ENY

Mulch 159 i/ . Fresh weight Fresh weight of ~ Fresh weight of .

. o4 24551 i : of tillers Stem: leaf
film v A mLe (hm?) ! ) per plant stems per plant leaves per plant

Herbicide species per plant
Dose
I ANiitizy Herbicide free 0 (44, 4%+1. Ha  (293.8%£5.2)a (142. 3%+1.5)a (151. 1£5. 5)a (0. 9%0. 0)abed

No 50% Z HiJfg EC
acetochlor 50% EC

330 g/L —H % &R EC
pendimethalin 330 g/I. EC

960 g/ L A% 5N H Fifi EC
S-metolachlor 960 g/1. EC

1 875 (33.7%£1. 3)abc (252.2=£7. 2)abc

2 625 (35.3%1. 0)abc (251. 75, 1)abc
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Fig. 1 Effects of different pre-emergent herbicides on plant height and tiller per plant of oregano
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