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Growth inhibition of some weeds and crop species by wood vinegar

mixed with pre-emergence herbicides
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ABSTRACT: Weed control using herbicides is the most effective method. However, continuous using
of herbicide may cause residue accumulation in the environment and the food chain. Reducing the rate
of herbicide application may reduce its impact on the environment with the expense of its efficiency in
weed controlling. Wood vinegar (a natural product from charcoal making) has been reported to increase
efficiency of post-emergence herbicide. The objective of this study was to investigate the efficiency
of wood vinegar mixed with pre-emergence herbicide on the growth of some weeds and crops. The
experiment was conducted at the Weed Science Laboratory Faculty of Agriculture, Khon Kaen University,
during January to March 2017. A Completely Randomized Design with 6 replications was used in the
study. Four types of seeds were used: crowfoot grass; Dactyloctenium aegyptium (L.) P. Beauv), horse
purslane; Trianthema portulacastrum, sorghum; Sorghum bicolor (L.) Moench and mungbean; Vigna
radiata (L) Wilczek . There were 7 treatments including 1) pendimethalin + imazapic recommended rate,
2) pendimethalin + imazapic half recommended rate, 3) pendimethalin + imazapic half recommended
rate + wood vinegar diluted 1: 50, 4) pendimethalin + imazapic half recommended rates + wood vinegar
diluted 1: 500, 5) wood vinegar diluted 1: 50, 6) wood vinegar diluted 1: 500 and 7) water. The results
indicated that the application of pre-emergence herbicide at half the recommended rate with diluted
wood vinegar 1:50 and 1: 500 could inhibit growth of horse purslane and low dry matter accumulation
of horse purslane and crowfoot grass but not significantly different from that of herbicide application
at both rates. The experiment suggested that wood vinegar could stimulate seed germination of crop
and weed species and increased herbicide efficiency. Therefore, special care should be taken when this
pre-emergence herbicide mixed with wood vinegar are used in weed control in sorghum and mungbean
to avoid the toxicity effect.

Keywords: weed control, reduced herbicide application, natural product, safety crop production

UNU

fj“mﬁm“mllﬂuﬂm;mz%ﬂﬁmﬂmmuﬁﬂuéﬁm
INHAINTIN Iasanndaieinasanisaseyiuln
m@q‘wmﬂmﬂiumummmLLmﬁﬁmwmLﬂuiu
NI9LATTY LmuTmmwmﬂ@n mwﬂmmimmmuim
WA mmmmwmﬂ@ﬂ@mm (Sardana et al.,
2017) u@nmﬂmmwmmn@lumm@ﬂmmmu
mj ”Lm'm ziflun1sannnsau nsdansile uaz
MR (waf, 2531) Favhunnstlasiuinga
Sraaafiudednflu F3anstnan e iy
A utenluilaqiiu Aenisldaisnnandaneg
%uﬂuﬁ%ﬁﬂ?wﬁmmmu ﬁﬂaz@m%m‘w
WAZHUNUANDELILNNIAILANTERU 7] WAy
gunsaLaennanedaigli (da Silva etal., 2014)
winslfansadaruandanmiiuaug des
WiRgnsmnAneas @NBEIMQQLLQQNQNLLQVMQQiGﬁ
PRURE smmm@mmuiﬂmmmwmmmwmm
fulna uwaziluilogminisfnunisiuaznisda

@@ﬂmezﬁmmgmﬂ%wﬂummi (NsuATNg
WNHAI, 2547) A9fATN1INN9aANT1EdNINANAR
FrNgenadeanuansenuaanatadinediuld wa
n1rantBunmnisMansindndsnaenaganali
ﬁivmmm‘wmimummmwwmmsm@mmwm
ANAY muumm@ﬂhmmLﬂumwmaimm
ARAMNITHNITNNENY ThiLA vinduadl 214
Lﬂummﬂumaﬂwmmwwﬂ?mmﬁmwmnmu
u’mumu”lm e l#sauiuansfindasaiasnunsn
doefinilsz mmmwiumsmuammwﬂm
Lummnmimulumwwuluumumu”l,um
NIARZARN (mmmmu) WuesAdsenay Taansm
azdmnazdanunsadinlunanaadinaiusues
wiafgfitndaazean denaliifianisnssiu
N19BANTBUNAANT (Mu et al., 2003; Wei et al.,
2010) ﬁﬂﬁmaﬁﬂiﬁvﬁﬁmﬁuﬁmLmz'ﬁmw
AusounesiaNglARTY (Agl WazAY, 2559)
Imgl Rico et al. (2097) Ilaz Acenas et al. (2013)
IAgneuInn s Minduaduliludmng 1:500 vire



KHON KAEN AGR. J. 46 (5) : 901-910 (2018).

1:1000 iqmﬁumiﬁﬁmﬁgﬁﬂuﬁmmﬂ?l‘\mfiwm
anT1uRe i T nd T uinanasidss@nsnn
Lﬁﬂ‘uwhfTumisl%miﬁ%‘fmfhﬁmmgm“mmLmz{lﬁ
Lﬁm'af—u"mlﬁmI%qﬁaiﬁd’]mﬂ%ﬁﬁuWffuiﬁﬁm
maﬁm’qwﬁwLﬁuﬁ?”%%’“ﬁmwmmwﬁﬁmﬁﬁm
u@ﬂmnu mm LAZADLY (2559) glanuannig 1
umumuimwnummwmmwmmwuwm
anuuzinluan U nd 1 uiinouia denase
AUl sETnsveeiINT et AeuWinAUN15 g
anamndndaialus s SeiltlsrAnannly
NNIALANITNTAE SN 87-97%
'amqi‘mmuﬂ\ﬂuwm@u@miﬁﬂmmﬂﬂj
mim@]mmmmmumaumuh“lmmw”lmLﬂu
AUABUNINDY mqmwwwu‘lummwmumu
anuluny ”me mnmwu uazenthnAde 6 Faths
miﬂﬂmmquwmmﬂa A9 AnEn
ﬂi”@mmwmmmﬁmmmmuimqmmw
ﬂfl'ammwmﬂauﬂwnauq'aﬂ waznaaanyLAL e
Lﬁmﬁwﬂ@mﬁmLmzﬁmiﬁ‘mwﬁm}u@mwﬁm
UfiiRnng fanafilEarnnnsAneasaiinaz i
Lmeﬂum?mumuLL@‘Vm@m%Wﬂmmwiﬂu
ThlasAvEnmuarilaenftsedenndonunni

aa =
ABNITANEN

nsiasaNsataNTUanuaz NG
waadgig laun waaug1dinaaie
(crowfoot grass; Dactyloctenium aegyptiurg (L.)
P. Beauwv) (Janadsznnluway) wasdnide i
(horse purslane; Tr/'anthelma portulacastrum)
(FrAgdszinnlundng) MAussusanluLAey
AN WA, 2560 0 wilasnaaes vienag s a1an
FTNLLF AUZINEATANERT NUINENREITDULNL
Fedriavia 2 UssinmThiusaiaiing lEvallu
APWLT A wazianugnTgn 1Hun wén
#99i99ig KKU40 (sorghum; Sorghum bicolor
(L.) Moench.) (mmumﬂ@ﬂﬂumﬂu L@mmm)
mﬂmum@ﬂﬂiuﬂquﬁwmw'amimwmwmﬂu
NMINY1ALTRULAY LL@WLN@ﬁDQLTﬂQ‘W%ﬁ
KUML1 (mungbean; Vigna radiata (L) Wilczek)

903

(Faunuiaigniszinnluided) aanAmuznsEes
WAL RLNHATANART INLUYAN VNI LLAL

AUTINITNARDI LAZLRUNITNAADS

Mnnanaasd o et JuRnnsineanis i
ADLSINEFAIANART NUNINENRLUDULNL TTUINN
POUNNTIANDAR U AN 2560 TABANGUNLNIT
NAKANLLL Completely Randomized Design
(CRD) a1U3U 6 0 tsznaudiag 7 nesuAa
1) pendimethalin + imazapic ARTIUZIN (1X),
2) pendimethalin + imazapic FAEaTh998H9
W2 (1/2X),
T iduasliiAeans (WV) 1:50, 4) pendimethalin
+ imazapic 1/2X + WV 1:500, 5) WV 1:50, 6) WV
1:500 WA 7) NITHIBAILAN (iqmm) IPLIE13NIAR
JrnrUssinnnendtivieanae @15 pendimethalin
(33% EC) Fan19n1sé Ta usaians + imazapic
(24% SL) FoMennaBin Tha nd 19139 1 AN
378 UAENIANFIINTNATLE Ao ﬁyﬁmmfj”ublﬁ
duFusinld 189131 WAL WAL UETsE
Wszwelng) anin mmmmuummammm”
NN Aaudnslu Table 1

3) pendimethalin + imazapic 1/2X

dunaunInaanaginNtsalun1sean
wazmsfiugamsiasaiuinres T Rtuas e
lan

1NFZAN BN LA T UANN (petri dish)
PUIAEURAREINATN 9 LUFAWNAT LANUILL AN
13RS 5 NARAAT WINAANTNAFBLA1UI 10
AAAATILATUINNZ T8I EENIZAN I 2 Ui
WEINUAIIAINNTINTTAS ] Tutfiung 0.3
TARAMNT WIATUNZ mﬂwamuﬂu 25°C luf]
NZANNNIBNINAANUS mimuummqnmmu
a9 Thaaan 12/12 dalu wasiimnandinaes
uaaellugag 10.000 lux

nstufintaya

uuwm@mmuqmmmm@ﬂ ATNENY
AFiU qmmﬂ‘iﬁumumﬂmw@m) LAYAIINENY
970 (IRINUINIAA (radicle) (Egley, 1974)) 184



904

AATTNARALMAINNNNINLENT 7 S1 ANt
Lmﬂmummﬁmmvmmu uﬂiﬂﬂuw@muﬂu 80°C
g 24 Falus uindioya viviinuiteadd
ATUIUNNATRA N TN T9RNANNAEN13T 8

WAUINEAT 46 (5) 1 901-910 (2561).

Association of Official ySeed Analysts; AOSA
(1983) wWafiduAnis8ugIANeE1TINLAZ A FL
LLZ\]Zﬁ’mﬁ/ﬂLLﬁ\‘ii’mLL@%&W&%‘H@QW‘HW@@@UW}N?J%”
294 Chung et al. (2003) tneINgAINIIAUINIAIT

FatianuiFalunng9en = NaINURd l

. vy | ad L.
Immumunmﬂﬂmm@ﬂlw,mamu
AUIRTUNRANE

v
miﬁummmmqmnummmu (%) = {

P

AHENIPINUAZAIAW AN INAILIAN - mwmw’mme"qﬁulmmwm%%uma}
X100

ANNENIINUAZANBIL AN INAILIAN

o S oy o o
NITELENUNUNLINIINUAEAIRU (%) =

N {ﬂwﬁﬂ mfwmmmzﬁwr%uluamwmuqm-ﬁmﬁnu,ﬁdﬁﬂLm:z‘f:ﬁuluamwﬁiﬁﬁ*umi}
X100

v
wninuiesnuazasuluanmacuau

Table 1 Physical and chemical components of wood vinegar was used in the experiments

Parameters Unit Wood vinegar
Total acidity (as Acetic acid) g/100g 7.83
Phenol mg/L 281.85
Propionic acid % (wt) 0.63
Calcium (Ca) mg/L 44.21
Total Potash (KQO) mg/L 31.46
Total Nitrogen (as N) % 0.07
Electrical Conductivity (EC) ds/m 5.58
pH pH-Range 3.38
Transparency Transparent
Color Reddish Brown
m-ﬁmm:ﬁﬁmja °]J’a\‘i°]ﬂ']‘1/\|’mLL@”QQLﬂﬂQﬂQﬂQ’]ﬂﬁ‘i‘N’]ﬁﬂu°'| (Table 2)
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Table 2 Effect of wood vinegar mixed with herbicides on speed of germination index (SGI) of

sorghum, mungbean, horse purslane and crowfoot grass

Treatments Speed of germination (number of seedling/day)
sorghum mungbean horse purslane  crowfoot grass

pendimethalin + imazapic 1X" 8.40%" 7.24° 2.00° 0.86"
pendimethalin + imazapic 1/2X” 8.45" 7.50% 3.10° 0.43°
pendimethalin + imazapic 1/2X + WV¥ 1:50 9.61° 9.07° 3.36° 1.36"
pendimethalin + imazapic 1/2X + WV 1:500 9.52° 8.40% 3.52° 2.31°
WV 1:50 9.54° 8.95" 2.71% 2.24°
WV 1:500 9.45° 8.26% 3.47° 2.09°
water 8.59° 7.90” 3.07° 1.67%
F-test *%6/ *x %5/ *x
CV (%) 3.73 9.56 11.23 26.01

"1x = recommended application rate, # 1/2x = half recommended application rate, * WV = wood vinegar diluted, “ = Means in the same
column with the same letters are not significantly different by LSD at P<0.05, ® * = significant at P<0.05, ®** = significant at P<0.01

Horse purslane and crowfoot grass data were subjected to square-root transformation Vx+0.5 before analysis
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Table 3 Effect of wood vinegar mixed with herbicides on shoot and root length inhibition percentage

of sorghum, mungbean, horse purslane and crowfoot grass

Treatments Shoot and root length inhibition (%)
sorghum mungbean  horse purslane crowfoot grass

pendimethalin + imazapic 1X" 76.31% 74.72%° 57.15° 34.24%
pendimethalin + imazapic 1/2X” 77.60° 69.52° 57.74° 34.71%°
pendimethalin + imazapic 1/2X + WV* 1:50 84.62° 85.24° 70.75°% 35.10%
pendimethalin + imazapic 1/2X + WV 1:500 85.69° 73.41% 69.78° 38.37°
WV 1:50 1.29° 17.18° 11.59° 19.31"
WV 1:500 6.75° 1.35° 9.06° 13.22°
water 0.00 0.00 0.00 0.00
F'teSt *%6/ *k *k x5/
CV (%) 24.56 23.62 19.21 4719

"1x = recommended application rate, ¥ 1/2x = half recommended application rate,

¥ WV = wood vinegar diluted, ¥ = Means

in the same column with the same letters are not significantly different by LSD at P<0.05, ® * = significant at P<0.05, ®** =

significant at P<0.01
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