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Screening of Pre-emergence Herbicide Applied to Potato Fields
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Abstract: In potato (Solanum tuberosum L.) production, improper selection of herbicides and unreasonable use of
technology often cause potato damage and reduce weed control effect. In order to explore the safe and efficient pre-
emergence herbicides for potato production in north Hubei plain area, the effects of six herbicides on potato safety, weed
control and yield were studied. Except 45% Command-Acetochlor EC 1.5 L/ha, others were relatively safe for potato
plants. All the herbicides tested could effectively control weeds and increase potato yield, of which the control effect of
33% Pendimethalin EC 2.25 L/ha, 45% Command-Acetochlor EC 1.5 L/ha, 48% Trifluralin EC 1.5 L/ha and 39%
Pendimethalin-Oxadiazon SC 2.25 L/ha on weed plant and fresh weight were above 90%, and the yield increased by 9.7%
to 11.3% compared with the control (water spraying). Considering safety, control effect and yield, three safe and effective
pre-emergence herbicides, 33% Pendimethalin EC, 48% Trifluralin EC and 39% Pendimethalin-Oxadiazon SC, were
preliminarily screened out
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Table 1 Weed species in field

Rk AREREL (FR/m’) i
Weed species Number of weed (plant/m?)
54d 80d

22

Stellaria media (L.) Cyr. 136 36.1
#

Chenopodium album L. 24.2 358
i

Rorippa indica (L.) Hiern. 138 357
fi

ﬁﬁé 0.7 12.3
Eclipta prostrata

.

FR o ) 0.5 2.9
Capsella bursa—pastoris (Linn.) Medic.

TR R
Abutilon theophrasti Medicus 0 0.8
Herba seu radix amaranthi 0 60
i

Portulaca oleracea L. 0 32
iy . . 0.5 84.1
Echinochloa crusgalli (L.) Beauv.

o

Digitaria sanguinalis (L.) Scop. 0 73
AR 0 26

Alopecurus aequalis Sobol.
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Figure 1 Leaves of plants treated with Command—Acetochlor turned yellow
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Table 2 Control effects of different herbicides on broad—leaved weeds

4b #(%) B2 (%) HSE(%) 15 (%)
Treatment Chenopodium album L. Stellaria media (L.) Cyr. Rorippa indica (L.) Hiern. Eclipta prostrata

54d 80d 80°d 54d 80d 80°d 54d 80d 80°d 54d 80d 80°d
KT i

51.3bB  50.4bB 62.8bB 99.2aA 93.6bB 97.8bB 100aA  98.8aA 99.7aA 100aA 87.3 abA 85.3 abA
S—Metolachlor

—HkR
100aA  100aA 100aA  98.5aA 98.8aA 99.3aA 98.5abA 96.5abA 98.8aA 100aA 76.3 bA 78.8 bA
Pendimethalin
V-3
61.6bB  53.0bB 73.4bB 100aA  98.3aA 99.4aA 100aA  99.7aA 99.9aA 100aA 97.5aA 96.3 aA
Acetochlor
SRS - R

100aA  100aA 100aA 100aA 100aA  100aA  98.5abA 98.5abA 93.5aA 100aA 958 aA 97.6 aA

Command—Acetochlor

FF 3 - WA B
100 aA 97.4aA 99.4aA 100aA  99.4aA 99.9aA 99.2abA 948bA 97.6aA 100aA 45.8cB 50.8 cB

Pendimethalin—Oxadiazon

FIRR

Trifluralin

100 aA 99.1 aA 100 aA  100aA  99.7aA 100aA  97.0bA 825¢B  94.6aA 100aA 47.5c¢B 47.2¢B

T Nd W2 NRBRBTR, N'dR25)a N REFFERIAL . AFI/NG PR35 0.01 F10.05 K225 B2, R Duncan FB 2K 22
HEHA TR EZ R L. TIE.

Note: Nd is control effect based on plant and N'd is control effect based on fresh weight on N days after using herbicides. Different lowercase and capital
letter indicate significance of difference at 0.05 and 0.01 levels, respectively. Duncan's multiple range test is used for treatment means comparison.

The same below.

Xof FH ) 2% 45 HAT B ORR B8 S S B Horp WREE . £ %0, HZUJ5 54 dRRBk. 245 80 d fif
THURR . R - SRR HK - TEEET, RURR ESEREFE. CHIR . BN OER, H
SPRBTSONLE S R 90% LA L, LRI - WERCER , S5UR S300 H a] a2 RERIR AR R A
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Table 3 Control effects of different herbicides on gramineous weeds

b (%) hJE(%)
Treatment Echinochloa crusgalli (L.) Beauv. Digitaria sanguinalis (L.) Scop.

54d 80d 80" d 54d 80d 80" d
e S T R

100 aA 98.9 aA 98.5 aAB / 97.2 aA 96.7 aA
S—Metolachlor
ZHkR

100 aA 96.3 aAB 95.3 bAB / 91.7 abA 92.7 abA
Pendimethalin
LHIE

100 aA 97.5 aA 98.8 aAB / 94.4 abA 95.7 aA
Acetochlor
SR LR

100 aA 97.3 aA 98.7 aAB / 95.8 aA 96.3 aA
Command—Acetochlor
FR 3 « MR ]

100 aA 92.9 bB 94.2 bB / 88.9 bA 88.3 bA
Pendimethalin-Oxadiazon
TR R

100 aA 98.4 aA 99.5 aA / 93.1 abA 94.6 aA
Trifluralin

TE: 24)5 54 d BB A 8GO 0, SO, 1 EoR.
Note: Survey data of Digitaria sanguinalis (L.) Scop. plant number is zero on 54 days after herbicide treatment, so no control effect data is available,

which is expressed with "/".
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Table 4 Total control effect of different herbicides on weeds

L] 54 d(%) 80 d(%) 80" d(%)

Treatment SREL RAF  FEM SREL ARAR [l SR RAFL [ -
Total number of Gramineae Broadleaf Total number of Gramineae Broadleaf — Total fresh Gramineae Broadleaf
plants plants weight

N R e
77.5bB 100 71.3 89.0 cB 98.7 81.5 84.7 bB 98.4 82.0

S—Metolachlor

THR
99.2 aA 100 99.2 96.1 abAB 95.9 96.2 98.5 aA 95.1 99.2

Pendimethalin

LFifk
82.4 bB 100 82.3 90.3 cB 97.3 85.0 89.3 bAB 98.6 87.5

Acetochlor

L /NN
99.6 aA 100 99.6 98.3 aA 97.2 99.1 98.4 aA 98.6 98.3

Command—Acetochlor

B I - DR
99.8 aA 100 99.8 92.2 bcAB 92.6 91.9 97.6 aA 93.9 98.3

Pendimethalin—Oxadiazon

AR R
99.2 aA 100 99.2 92.9 bcAB 98.0 89.1 98.1 aA 99.2 97.8

Trifluralin
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24 AREABREFNIHREFSHFNE
MR (R S A AT AL, ARFEIZGAbE

I RTE96.7%~98.3%, HKABENES, FWAAN

[F) 24 50X EH R S R P R AN TG, Th A% FH ) U

gEIL(R5)EM, SXTREMILL, 6RhZhAb B AENE

FE—E R N Th AL (] P MR, Hop,
THIRRA . S - SRR BURR . WK - BER
BN , IREAE 9.7%~11.3%, KM
PR 12.6%~14.8%; HIKN L E R RSN
i, HEPEUREEAE 5.0% A AT, KB R
6.4%~7.0%; N[ 2457 fb R 55 %5 BR 1477 i Ok S 9 Y
FRBRAN) R KR Z A BB
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Table 5 Effects of different herbicides on potato yield

s HER (%) 77 i (kg/hm?) 14577 (%) REA(%) RS (%)
Treatment Emergence rate Yield (kg/ha) Increase production Big tuber rate Yield increasing percentage of
big tuber
! e g
W o 96.7 aA 39902 cdAB 5.0 91.8 bBC 6.4
S—Metolachlor
*@Ei . 97.1 aA 42217 abA 11.1 93.6 aA 14.8
Pendimethalin
L 96.7 aA 40 122 abcAB 5.6 91.8 bBC 7.0
Acetochlor
(=] \. e s
s LB 97.9 aA 42307 aA 11.3 93.1 aAB 144
Command-Acetochlor
FF I3 - W
Pendimethalin-Oxadiazon 97.1 aA 41 668 abcA 9.7 93.0 aAB 12.6
=
;ﬁl}Ri . 98.3 aA 42311 aA 11.3 93.0 aAB 14.3
Trifluralin
pojii
97.1 aA 37999 dB 90.6 cC -
Control
ST 50% 5K + CFEREFLI 1.5 Lihm® b FATIE A AR R AR
™ v

THER S LS X ) A TR, TR
TAEMZA TR R, TR RGBSR AR,
{2 e 77 S ) S b X (18 T T L TR
ATHFEEL X 6 FIAS ] ZE T BRI X S48 A K 2
A HH )R 1 B IR ROR RO E S G P RO
17T SERVE, WP HEE TSR0 b X e 5
M B BLRP SR AE AU, IR TRl BR BRI Y
GRS PHARCR, A BA PERERERR R R B
TSHEKYE.

VR K GE R 50% A - 2B AL
2.4 L/hm® AbPEZG 5 15 dAEAERERRT Rt PR s ikt |
AR, 245 30 dARE FLALRE RIS, AR
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