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ABSTRACT: Allelochemicals form plant can be manipulated for weed control in crop production
which a one of alternative methods is a combination of allelopathic water extracts form plant with
lower dosage of the herbicide. Thus, this research aimed to study an effect of itchgrass (Rottboellia
cochinchinensis (Lour.) W.D. Clayton) water extracts combined with reduced dosages of pendimethalin
on weed control in sweet corn under the experiment field at Department of Agronomy, Faculty of
Agriculture at Kamphaeng Sean, Kasetsart University, Nakorn Pathom on January — April, 2016. The
experiment was laid out in a randomized complete block design (RCBD) and replicated four times.
Itchgrass water extracts (IWE) was tank mixed at 60, 40 and 20 L/rai in different combinations with
reduced doses of pendimethalin by 21, 41 and 62 g a.i./rai, respectively and sprayed as pre-emergence
herbicide to compare with the control. The crop injury, growth response, yield component and yield of
sweet corn, weed control efficacy and weed density per area were determined. The result showed that
pendimethalin at 41 and 62 g a.i./rai combined with IWE treatments at doses of 40 and 20 L/rai showed
good suppression of weeds at 60 days after application and no effects on growth, yield component and
yield of sweet corn. The result suggested that the combination between pendimethalin and IWE can
reduce pendimethalin dosage, which reduced by 25 — 50% when compared with the recommend dose.
Keywords: Allelopathy, itchgrass water extracts, pendimethalin, sweet corn
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Table 1 Weed control treatments used during the experiment

Treatment Rate (per rai)
T1 weedy check -
T2 hand weeding (at 20 and 30 DAP') -
T3 pendimethalin 83 ga.i.
T4 pendimethalin + IWE*?® 62ga.i +20L
T5 pendimethalin + IWE 41gai.+40L
T6 pendimethalin + IWE 21ga.i +60L
17 IWE 80 L

'DAP = days after planting; *IWE =

water (1 ml)

itchgrass water extracts; “itchgrass powder (100 mg) / distilled
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Table 2 Phytotoxic effects of the itchgrass water extract on the growth of sweet corn at 7 days

after application

Sweet corn seedling

Treatment Shoot length (cm) Root length (cm) Fresh weight Dry weight
(g/100 plants) (g/100 plants)

0 mg/mL 8.0 14.2 17.3 0.8

5 mg/mL 8.0 14.7 18.1 1.1

10 mg/mL 8.2 14.7 18.8 1.3

50 mg/mL 8.2 14.9 18.9 14

100 mg/mL 8.3 16.3 194 0.9
F-test NS' NS NS NS
%CV 5.34 8.73 712 11.52

'NS = not significant at P = 0.05
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Figure 1 The number (A) and dry weight (B) of the weeds as affected by different treatments.
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Table 3 Visual estimates of weed control following different reduced pendimethalin rates in

combination with itchgrass water extracts treatments

Treatment

Rate (per rai)

Weed control efficacy’

14 DAA® 30 DAA 60 DAA
weedy check - 8 9 9
hand weeding (at 20 and 30 DAP?) - 8 1 3
pendimethalin 83 g a.i. 2 4 6
pendimethalin + IWE* 62ga.i+20L 3 5 6
pendimethalin + IWE 41ga.i. +40L 3 5 6
pendimethalin + IWE 21ga.i.+60L 4 6 7
IWE 80 L 4 6 7

"Visual estimates of weed control were recorded 14, 30 and 60 days after application (DAA)

using a scale of 0 to 9 where 0 =complete weed control, and 9= no weed control; DAA = days after

application; °DAP = days after planting; “IWE = itchgrass water extracts

ﬂ’]?‘ﬂi‘“’Lﬁui”ﬁUﬂQWNLﬂuﬁHﬂJ‘ﬂ\‘i@ﬁ‘
pendimethalin mmummﬂmmammnum’]
Taglasadnalnananu # 14 Sunaanisnuans wu
a mﬂmm@ pendimethalin 8m31 63 nFNang
pangvdsels  fonduatsaiafaataInmic
Taele 20 amgrials wazn13ldans pendimethalin
WienatAe dnansznusediainaauiies
@niles Taendninauauuansenisléifuiig
lusEAUAZIL 2 LAY 3 ANNAAL EaRANTIUT
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LifluavinliaLgnuansenisliFuie (Table 4)
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Table 4 Effect of reduced pendimethalin rates in combination with itchgrass water extracts on crop

injury at 14, 30 and 60 days after application

Treatment

Rate (per rai)

Crop injury score'

14 DAA’ 30 DAA 60 DAA
weedy check - 1 1 1
hand weeding (at 20 and 30 DAP?)  — 1 1 1
pendimethalin 83 ga.i. 3 1 1
pendimethalin + IWE® 62ga.i +20L 2 1 1
pendimethalin + IWE 41gai. +40L 1 1 1
pendimethalin + IWE 21ga.i.+60L 1 1 1
IWE 80 L 1 1 1

"Visual injury was based on a 1 to 9 rating scale where 1 = no injury, and 9 = complete death of

plant; °DAA = days after application; °DAP = days after planting; ‘IWE = itchgrass water extracts
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Table 5 Effect of reduced pendimethalin rates in combination with itchgrass water extracts on plant

height of sweet corn

Plant height (cm)

Treatment Rate (per rai)
14 DAA" 30 DAA 60 DAA

weedy check - 5.3a° 173 a 124.3
hand weeding (at 20 and 30 DAP?) - 4.0 ab 18.5a 152.0
pendimethalin 83 g a.i. 34b 134 Db 127.9
pendimethalin + IWE® 62ga.i+20L 4.8 a 146 b 1311
pendimethalin + IWE 41 ga.i. +40L 53a 144 Db 129.5
pendimethalin + IWE 21ga.i.+60L 51a 16.8 b 138.3
IWE 80 L 4.0 ab 17.4 a 130.9
F-test * o NS®
%CV 17.39 8.35 9.75

'DAA = days after application; “Means followed by different letters within a column are significant by

DMRT test; °DAP = days after planting; “IWE = itchgrass water extracts; °NS = not significant, *P <

0.05, **P < 0.01
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mindnam 2,680 — 2,813 Alansusials (Table 6)
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Table 6 Effect of pendimethalin and itchgrass water extract on yield and yield components of sweet comn

Sweet corn

Treatment Rate (per rai) Earlength  Eardiameter  Yield

(cm) (cm) (kg/rai)
weedy check - 14.8 bc' 4.0 1,820 b
hand weeding (at 20 and 30 DAP?) - 18.3a 4.5 2,680 a
pendimethalin 83 ga.i. 18.1a 4.3 2,069 b
pendimethalin + IWE® 62ga.i+20L 17.0ab 4.3 2,813 a
pendimethalin + IWE 41gai.+40L 16.5abc 41 2,813 a
pendimethalin + IWE 21gai.+60L 16.2abc 4.2 2,058 b
IWE 80 L 145¢c 3.9 1,454 b
F-test b NS* o
%CV 8.49 6.62 17.36

"Means followed by different letters within a column are significant by DMRT test; °DAP = days after

planting; *IWE = itchgrass water extracts; ‘NS = not significant, **P < 0.01
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