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Determination the phenology and using Geographic Information System (GIS) for
management winter wild oat (Avena ludoviciana) in wheat fields
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Abstract

For managing the winter wild oat in wheat fields, four field experiments were conducted in four regions of Iran: Zanjan, Karaj,
Varamin and Amol during 2006 and 2007. The predictive weed management maps were produced for Mazandaran province using
Geographic Information System (GIS). The results showed that despite high variation in phenological stages during growing season at
different sites of experiments, these stages were relatively similar when evaluated based on degree days. The starting and terminating time
for application of post emergence herbicides for control of winter wild oat in wheat fields were determined 400 and 1000 GDD, respectively.
Using prediction map that produced by GIS, the suitable time for starting and terminating post emergence chemical control (post emergence)
and the suitable time for nitrogen fertilizer application in order to reduce competitive ability of winter wild oat against wheat in different
regions of Mazandaran province could be determined.
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Table 1- Wheat cultivars, soil texture, soil acidity and planting date of four regions in two-year experiment

Planting date of wheat an

d Planting date of wheat and

Location  Wheat Cultivar Soil Texture Soil pH . .
weeds during 2006-2007 weeds during 2007-2008
Zanjan Alvand Sandy-Clay-Loam 7.63 5 Oct. 2006 19 Oct. 2007
Karaj Pishtaz Sandy-Clay-Loam 7.04 23 Oct. 2006 22 Oct. 2007
Varamin Pishtaz Clay-Loam 7.49 3 Nov. 2006 2 Nov.2007
Amol Tajan Clay-Loam 7.72 13 Nov. 2006 20 Nov 2007

Table 2. Suitable planting date of wheat in different climates of Mazandaran province

Climate Type

Suitable planting date

Semi humid and humid with temperate summer and very cold winter
Semi humid and humid with temperate summer and cold winter
Semi humid and humid with temperate summer and semi cold winter

Semi humid and humid with temperate summer and relatively cold winter

From 7 Oct. to 22 Oct.
From 7 Oct. to 6 Nov.
From 23 Oct. to 6 Dec.
From 6 Nov to 6 Dec.
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Fig.1. Georefernced map of climatology stations in Mazandaran province
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Fig 3. Comparative phenology of wheat and winter wild oat in vegetative
phase based on growing degree days from planting during 2007
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Fig 5. Comparative phenology of wheat and winter wild oat in vegetative
phase based on growing degree days from planting during 2008

¢ Wheat Transition

A Wheat Flag Leaf

= Awena ludoviciana Transition

® Avena ludoviciana Panicule Emergence

1900
1800 4
A 1772 A 1758
=3 1700 ® 1714 ® 1698 A 1684 A 1691
3 16001 ® 1578
3 ® 1550
1500 4
£
S 1400
=
0O 1300 1287 1265
&) 12‘47 2 s
1287 1210
O 1200 1247 1265 ]
1210
1100 4
1000 : . .
Amol Varamin Karaj Zanjan
Location

(A. ludoviciana)

Fig. 7. Comparative phenology of wheat and winter wild oat in reproductive

phase based on growing degree days from planting during 2007
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Fig 2. Comparative phenology of wheat and winter wild oat in vegetative

phase based on number of days from planting during 2007
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Fig 4. Comparative phenology of wheat and winter wild oat in vegetative
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Fig. 6. Comparative phenology of wheat and winter wild oat in

reproductive phase based on number of days from planting during 2007



¢ Wheat Transition = Avena ludoviciana Transition

Z m E;Tg] : ﬁ$ Iﬂg:x g?n'%ﬂ?me A Wheat Hag leaf @ Awna ludoiiciana Panicule Emergence
240
1900
1800 A 1800 220+ A 215
A 1743
] A 1714
=) 1700 ® 1660 o 10 A 1700 E)zoo ® 20
g 1600 4 ® 1588 ® 1577 g 150 4 1868 105
2 150 A 175
§ 5 158 o1
£ w00 By £ 1 A1%6 4
o i 79 2 %s0
a 1o 1260, 1259, 1206 , A 140 ® 140
(O] 1200 259 = 1246 - 132:132
120 H
1100 B 120
1000 100
Aol Veramin Keraj Zarien Amol Varamin | ke zanan
Location Location
(A ludoviciana) - (A. ludoviciana) -
Fig. 9. Comparative phenology of wheat and winter wild oat in reproductive Fig. 8. Comparative phenology of wheat and winter wild oat in
phase based on growing degree days from planting during 2008 reproductive phase based on number of days from planting during 2008
[ ] Avena ludoviciana A Triticumaestivum
Avena ludoviciana = = = . Triticumaestivum
45 2
0 ZChyena ludoviciana = 5-1599 + 0.0290GDD - 5.2285(GDDy
J ® eefidAh A
R = 0.94* s
35 4
30 4
s
8 -
[}
S 20+
¥ 5
10 - 5
’ ZCriiticumaestivum = 6.4653 + 0.0332GDD - 8.5144(GDD)
o R = 0,92
0 T T T
0 500 1500 2000

1000
GDD from sowing

( ) -
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Fig. 11- Optimum herbicide application time for winter wild oat (A. ludoviciana) control based on comparative phenology with wheat
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Fig. 12. Prediction map for the best time to start chemical control (post emergence) of winter wild oat

in different regions of Mazandaran province
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Fig. 13. Prediction map for the best time to terminate chemical control of winter wild oat in different regions of Mazandaran province
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Fig. 14. Prediction map for the best time chemical control (pre emergence) of winter wild oat using

diflufenican + isoproturon in different regions of Mazandaran province
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Fig. 15. Prediction map for the best time of nitrogen fertilizer application in order to reduce competitive

ability of winter wild oat against wheat in different regions of Mazandaran province
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