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Prof. Dr.  ARSLAN 
 
 

etkisinin belirlenmesi ve 
. Bunun 

 

14. g . Log-lojistik modeller -
b  

-4, 6-8 ve 10-

0, 121 ve 191 kg ha-1 -1 

-40 kg ha-1

analizinde ale
-4, 6-8 ve 10-

-1 

 
olarak,  ve analitik 

 
 
Anahtar Kelimeler: ,  
2020, vii + 57 sayfa. 
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ABSTRACT 
 

MSc Thesis 
 

POTENTIAL OF IMAGE PROCESSING FOR DETERMINING THE CONTROL 
RATES OF COMMON COCKLEBUR (XANTHIUM STRUMARIUM L.) IN 

FLAMING APPICATIONS 
 

 
 

 Bursa Uluda  University  
Graduate School of Natural and Applied Sciences 

Department of Biosystems Engineering 
 

Supervisor: Prof. Dr.  ARSLAN 
 
 
The objectives of this research are to compare flame applications to Xanthium strumarium 
L. under controlled and field conditions and to determine whether image processing can 
be used effectively to determine weed control rates. For this, pot and field trials were 
established. Flaming was performed at five different doses of LPG at the growth stages 
of the weeds. Visual control rates were determined at DAT1, 7, and 14, and dry matter 
and plant height measurements were made. Using log-logistic models, dose-response 
curves were found. Then, the images taken from the weeds in the pots were processed 
and to determine the control rates. The accuracy of analytical methods and image 
processing method were discussed. The LPG doses required for ED90 control level in the 
controlled environment at 2-4, 6-8 and 10-12 Y were 110, 121 and 191 kg ha-1 based on 
dry matter at DAT14, while these values were 73, 86 and 124 kg ha-1 in field conditions. 
However, visual evaluations suggested much lower (30-40 kg ha-1) gas doses to be 
applied at 2-4 Y. As a result of image processing, it was found that 30, 90 and 94 kg ha-1 
at the 2-4, 6-8 and 10-12 Y periods were sufficient for 90% control rate, respectively. 
Since the effect of weed trunk could not be taken into account sufficiently in image 
processing, the required LPG doses were much lower than those of dry matter analysis. 
In addition, due to leaf overlaps and curls, the rate of error in the leaf area calculation was 
high in image processing. It was concluded that image processing method used in this 
study was inappropriate and was not as accurate as analytical methods.  
 
Keywords: weed control, Xanthium strumarium L., flaming, image processing.  
2020, vii + 57 pages. 
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1 
 

 
 

1.1. Genel 

 

-

uygulanabilmektedir  

 

%35 

2010). Ancak, t  

, 

girdilerin ( su vb

s

-

 

 potansiyel agro-

 (Singh ve Pandey, 

2019). Bu -  

 Rimando ve 

Duke, 2006; Beck ve ark., 2013; Vurro ve ark. 2009). 

hedeflemektedir (Turhan, 2005).  



2 
 

  

si de 

fiziko-mekanik, biyolojik ve biyo-teknik  

hedeflemektedir. E ile 

(Crucefix, 1998).  

 , 2019). 

nin yla  

 (Sonnemann, 2004).  

 

etkili bir 

k

fiziko-mekanik bir 

 

kont



3 
 

a

 

 

dezavantajl

  

 

 (European Commission, 

rinde seyretmektedir , 2018). 

 

 

 alev, buhar, infrared veya lazer 

uygulamalar 



4 
 

 

makineleri ise 

  

alev makineleri rnatif olarak 

, -4 ve 6- alevleme 

ile ekonomik olarak kontrol alt 2016).  

 

vermektedir. 

2016; Burgos-Artizzu ve ark., 2010; Siddiqu ve ark., 2011; 

Hlaing ve Khaing, 2014; Guyer ve ark., 1986

 

 

edilmektedir. eti, 

 matris olarak 



5 
 

piksellerdir (Walt ve ark., 2014). 

  

, 2000; Piron ve ark., 2008; Rumpf 

ve ark., 

e 

modellenmektedir.  

 

(Linker ve Kelman, 2015; Font 

ve ark., 2015).  

 

 

 

 

k  

 

 

Python programlama dili ve OpenCV, Scikit-

 

1.2.  



6 
 

k 

-

belirlenmektedir. -

varda 

otun gaz yakma u

 

 

 sonucunda 

 

 

1.3.  

 

len  

 

  

(domuz  Xanthium strumarium L.) denemesi 

kurmak. 

. 
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3. Tarla denemesi yaparak 

belirlemek. 

4. 

. 

l e

. 

 

belirlemek.  
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Arslan 

h  

-90 kg ha-1 

 

 

 

Asan 

- -

90 kg ha-1 

 olup 

ayarlanabilir .  

 

Ascard (2008), alev makinesinde alev 

y

 

 

l 

fiziksel 
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 ha-1

-1 

 ha-1 i

0.14 ha h-1 

 ha-1 ulamalarda 1 km h-1 

-

   

 

-

 

 

ve 

   

 

 Kimyasal 



10 
 

zerinde 

- nin 

 

 

-5 ha 

se 6-

 

 

 rekabet 

-

 

 

 

Sivesind ve ark. (2010 -



11 
 

-

 

 

alevl -1 propan 
-1 

-lojistik modellerle 

gaz do

  

  ve 10 Y  -56 kg ha-1 

bulun

 

 

a   
1 

Uygulamalar 6.4 km h-1  Y  

n 

resinden daha fazla 

etkilenmektedir.  

 



12 
 

ve ark. (2005),  durumunda 

-99.9) hedefe 

kosistemde hedef olmayan organizmalara 

 

 

 

 

Borregaard ve ark. (2000), bitki-

nan tek bitki ve bitki 

rdan 660-

%70-

 

 

Burgos-

-

-toprak-nem-

ru 

 

 

 



13 
 

Bu nedenle,  Bu 

-

 

 

 

 

 

-

 

 

Rumph ve ark. (2012), 

- SVM) modeli kullanarak analiz 

n



14 
 

a

 

 

Siddiqu ve ark. (2011

- edge link 

detection, - watershed segmentation)

, ,3 ms 
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3.  
 

3.1 Materyal 

 

(Xanthium strumarium L.) 

 3.1) la

prototip alev makinesi (Tursun ve 

ark., 2016). 3.3 t

4- alev makinesi Asan, 2019). Denemelerde New-Holland L65 model 

 

 

 

 

 Xanthium strumarium  

 

   

 

 2. alev makinesi (Arslan ve ark., 2016) 



16 
 

 

 

 

3.  (Asan, 2019) 

 

16MP 

 

 

 

 

 
 

3.2.1.  denemesi 
 

 

-4, 6-8 ve 10-

esinde gerekli olan bitki 

rla  



17 
 

 

Saks

kontrol  rla 

tohumu -

ek

. Bunun nedeni, 

alev  

 

 

 

r. 

 

 

-1) 

30 45 60 75 90 KONTROL 

2-4 Y* 

1-2 

2-4 Y 

-2 

2-4 Y 

-2 

2-4 Y 

-2 

2-4 Y 

-2 

2-4 Y 

-2 

6-8 Y 

-2 

6-8 Y 

-2 

6-8 Y 

-2 

6-8 Y 

-2 

6-8 Y 

-2 

6-8 Y 

-2 

10-12 Y 

-2 

10-12 Y 

-2 

10-12 Y 

-2 

10-12 Y 

-2 

10-12 Y 

-2 

10-12 Y 

-2 

 

 

  

 

Bu makinenin 30, 45, 60, 75, 90 kg 

ha-1 e 

3.1 d
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 3.1.  ve 

ve ark, 2015) 

 

LPG dozu 

(kg ha-1) 

 

(km h-1) 

 

(MPa) 

30 4,1 0,2  

45 2,7 0,2  

60 2,1 0,2  

75 1,6 0,2  

90 1,35 0,2  

 

 

Uygulamadan hemen sonra,  

g

-100 

  

 

 maddelerini 

 

 

varda bir hassas 

 105 

o

. 
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3.2.2. Tarla denemesi 
 

Tarla denemesi, Bursa U niversitesi 

T   Deneme 

 

5

 

 her  

 

 

1. ana parsel 

2-4 Y 6-8 Y 10-12Y 35 kg ha-1      3 m 

2-4 Y 6-8 Y 10-12Y 45 kg ha-1  3 m 

2-4 Y 6-8 Y 10-12Y 60 kg ha-1  3 m 

2-4 Y 6-8 Y 10-12Y 75 kg ha-1  3 m 

2-4 Y 6-8 Y 10-12Y 90 kg ha-1  3 m 

2-4 Y 6-8 Y 10-12Y Kontrol  3 m 

2. ana parsel 

2-4 Y 6-8 Y 10-12Y 35 kg ha-1       3 m 

2-4 Y 6-8 Y 10-12Y 45 kg ha-1  3 m 

2-4 Y 6-8 Y 10-12Y 60 kg ha-1  3 m 

2-4 Y 6-8 Y 10-12Y 75 kg ha-1  3 m 

2-4 Y 6-8 Y 10-12Y 90 kg ha-1  3 m 

2-4 Y 6-8 Y 10-12Y Kontrol  3 m 

 

 

 

50 m 
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4- alev makin

uygulama yapa Bu makinenin 35, 45, 60, 75, 90 kg 

ha-1 

3.2 d

 

 

ge 3.2. , doz ve  

 

LPG dozu 

 (kg ha-1) 
Vites* 

Motor devri  

(min-1) 

 

(bar) 

35 T2V4 2050 1,5 

45 T2V4 1650 2,5 

60 T2V4 1250 2,25 

75 T2V3 1375 2,5 

90 T2V2 1600 2,5 

*T: Takviye, V: Vites 

 

Uygulamadan hemen sonra, 

g  

 

otun 14. g laboratuvar analizleri  denemesinde 

 

 

3.2.3.  
 

n 

1, 7, 14. g deki 

d

den etkilenme 

lerden Image- ler gri 



21 
 

 

 

 alevden etkilenmeyen veya az etkilenerek tam kurumayan 

 

 

 

 
3.2.4. Veri analizi 
 

tr  % 

 

 

-lojistik 

 regresyon analizi 

eefeldt, ve ark., 1995). -

lojistik  

 

        (3.1) 

 

 

 

Doz- doz-tepki 

ark.  

alevleme 50 

(%50 kontrol), ED80 (%80 kontrol) ve ED90   
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4. BULGULAR ve  
 

4.1.  
  

 

4.

 

4.1. g
-1  

 
 

  

(Y) 

DAT 

(Uygulamadan 

 

 

 

 

ED50  

 

ED80  

 

 

ED90  

 

B 

 

C 

 

D 

2-4  

1 -9,8 (6,8) -0,1 (0,9) 100,1 (0,5) 24,9 (3) 28,7 (1) 31,1 (1) 

7 -12,7 (15) -0,1 (0,1) 100 (0,5) 26,7 (4) 29,8 (1) 31,8 (2) 

14 -14,2 (10) -0,1 (0,5) 100,1 (0,3) 27,6 (2) 30,5 (1) 32,3 (2) 

6-8  

1 -2,5 (0,3) -0,1 (1,3) 105,6 (2,6) 26,3 (1) 46,0 (3) 63,7 (7) 

7 -2,1 (0,3) -0,1 (1,6) 111,2 (5,2) 30,2 (1) 58,1 (8) 85,2 (16) 

14 -2,8 (0,5) -0,1 (2,7) 109,2 (6,5) 37,1 (2) 61,2 (8) 82,1 (14) 

10-12  

1 -2,5 (0,5) -0,1 (2,4) 96,3 (1,9) 31,8 (2) 55,2 (9) 76,2 (17) 

7 -2,2 (0,3) -0,1 (1,6) 106,4 (6,7) 40,7 (3) 75,9 (11) 109,2 (20) 

14 -2,2 (0,5) -0,1 (2,4) 104,2 (14) 46,3 (7) 86,9 (23) 125,5 (43) 

 

4.1.

-

104.6 ve 142.0 kg ha-1 LPG dozu gereklidir.  

 

-4 

ED90 -

4, 6-8 ve 10- 7, 142,0 ve 142,6 kg ha-1 
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Knezevic ve Ulloa (2007), domuz  Hint 

keneviri (Abutilon theophrasti
-1 

ise 2-4 ve 6- tr -1 doz 

 

 

4.1. 50 

gerekmektedi - g

15,4 kg ha-1 ,6 kg ha-1  

 

-8 ve 10-

 4.1). 

-

-4 Y 

  

 

- 4.1.

 

 

2-

4.1. -1 

4.1.  
-1 
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4.1. -8 Y ve 10-12 Y evrelerinde, doz- lmeye 

-

-

-

-60 kg ha-1 -

%90 kontrol -

-  

 

    
(a) 2-     (b) 6-  

 
(c) 10-  

 

4.1.  
 

LPG dozu kg ha-1 
LPG dozu kg ha-1 

LPG dozu kg ha-1 
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len 

 

 

-8 ve 10-

-45 kg ha-1 -8 ve daha 

 -8 ve 10-

14. g  -

alevlemeden daha fazla etkilenecektir. 

 

80 

(Knezevic, ve Ulloa, 2007). 

v

hedeflenebilir. Bu durumda, ED90

4.2.

k

-

LPG 
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4.2. 
farklar 
 

 
(Y) 

DAT 
(Uygulamadan 

 

% fark 

ED50-ED90 ED80-ED90 ED50-ED80 

2-4 
1 42,1 18,4 29,0 
7 60,1 28,9 43,8 
14 38,6 16,5 26,5 

6-8 
1 53,2 24,5 38,0 
7 56,3 26,3 40,7 
14 62,8 30,6 46,5 

10-12 
1 48,7 21,9 34,4 
7 63,4 31,1 47,0 
14 52,7 24,2 37,7 

  

dozu 2- -1 iken 10-

(97.3 kg ha-1) -

- -1) ve 10-12 

-4 Y 

 

 

3.  bitki boyunun  
  

 

 
(Y) 

 
 

 
 

 
 

     B                 C               D 

2-4 3,9 (2) 14,4 (5,4) 100 (5,4) 27,1 (2,5) 38, ,2) 48 (12,5) 

6-8 3,5 (1) 25,2 (9,7) 101,8 (2,9) 51,6 (5,2) 76, ,5) 96,4 (21,7) 
10-12 4,4 (1,5) 58,4 (7,4) 99,9 (2) 58,7 (6,2) 80,8 (16) 97,3 (25,1) 

 

bitki boyunun 

ED80 ED90 

%17- ED50 ve ED80 

% 27- 50 ve ED90 -
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bitki 

 

 

 

-4 Y 

 K

 

-50 kg ha-1 -60 kg ha-

1

-8 ve 10- ha-1) 

-  

 

 

 D bitki boyuna ait doz-  

 

Alev  d

dozu gereksinimi 2- -

LPG dozu kg ha-1 
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90 - -1 

 ,9 kg ha-1 - de 

3 ve 395,5 kg ha-1 

 

 

 

4.  na ait  ve kontrol 
nda   

 

 

(Y) 

 

 

 

 

ED50  

 

 

ED80  

 

 

ED90  
B                        C                   D 

2-4 
2,9 (1,3) 29,7 (8,9) 100,1 (4,8) 33,22 (4,1) 53,6 (15,8) 70,9 (29) 

6-8 
1,6 (2,1) 10 (23) 99,6 (7,5) 99,1 (30) 232,8 (53) 346 (88) 

10-12 
2,1 (1,5) 30,4 (15) 100,2 (2,5) 118,3 (21) 237,3 (98) 395,5 (190) 

 

 - -50 kg ha-1 

-50 kg ha-1 -

-8 ve 10-
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3. D   -  

 

-lojistik istatistik analizlere 

Hedeflenen kuru 

-

-4 ve 10-

110.3 ve 191.2 kg ha-1 re, 2-4 

50-ED80,  ED50-ED90 ve ED80-ED90 

-

%27, %42 ve %21 ve 10-

kon 80 -

4, 6-8 ve 10-

 

 

 

 

LPG dozu kg ha-1 
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5.    ve 
  

 

 

(Y) 

 

 ED50  ED80  ED90  

B                  C                   D 

2-4  1,22 30,56 100,1 56,4 95,3 110,3 

6-8  1,32 24,4 99,6 70,43 95,9 120,9 

10-12  1,14 20,3 104,1 82,97 122,26 191,2 

 

ED90 2-4 nde 6-8 6-8 nde 10-12 

%37 ve 2- -  

 

-

doz-cevap inden 

-

-

yap

l  

 

4.2. Tarla denemesi 
 

 

 

edilen log- -cevap 
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  ait doz-  

 

 

.6.  Tarla denemesinde g  
(ED50, ED80 ve ED90 LPG (kg ha-1) ve parametre  
 

 

 
(Y) 

DAT 
(Uygulama 

 

 
  

ED50  
 

ED80  
 

ED90   
B 

 
C 

 
D 

2-4 

 
1 

 
-4,0 (1,8) 

 
-0,1 (0,7) 

 
100,2 (0,6) 

 
15,4 (4) 

 
21,7 (3) 

 
26,6 (1) 

7 -2,4 (1,5) -0,1 (2,6) 102,2 (4,4) 15,5 (6) 27,6 (3) 38,8 (10) 

14 -4,5 (2,0) -0,1 (3,9) 100,8 (3,2) 25,0 (2) 34,0 (3) 40,7 (6) 

6-8 
1 -2,9 (0,4) 0,3 (2,9) 111,1 (5,7) 38,0 (2) 61,3 (6) 81,2 (12) 

7 -4,7 (0,3) 0,5 (2,3) 119,8 (7,4) 45,7 (3) 77,1 (9) 104,6 (15) 

14 -2,2 (0,3) 0,4 (2,5) 134,1 (15) 52,8 (6) 98,6 (20) 142,0 (36) 

10-12 
1 -3,3 (1,0) 2,2 (4,9) 114 (20) 56,9 (7) 86,7 (21) 111,0 (35) 

7 -2,2 (0,4) 0,2 (2,5) 120,4 (14) 49,9 (6) 94,1 (21) 136,5 (39) 

14 -2,9 (0,4) 0,6 (2,0) 127,3 (19) 67,4 (7) 108,1 (19) 142,6 (31) 

 

 

LPG dozu kg ha-1 

2-4 yaprak 

6-8 yaprak 

10-12 yaprak 
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4.5. Tarla denemesinde doz-cevap  

 

Tarla denemesi sonucunda, %8  

-4, 6-8 ve 10-
-1 L   4.5

 

 

LPG dozu kg ha-1 LPG dozu kg ha-1 

LPG dozu kg ha-1 
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7 de - 6 da 

  

 

7.  (ED50, ED80 ve ED90) 
olan etkileri ve  
 

 (Y) 

 

ED50  ED80  ED90  

        B                    C                D 

2-4 12,7 (2,7) 33,5 (2,2) 93,8 (2) 50,5 (1,4) 56,3 (2,4) 60 (3,3) 

6-8 18,8 (4,3) 11,9 (1,4) 99,1 (1,4) 54,6 (1,2) 58,7 (0,8) 61,3 (1) 

10-12  2,4 (0,6) 3,7 (7) 99,4 (2,8) 55,9 (9,9) 100,3 (21,1) 141,2 (25) 

 

 

6.   bitki boyu  

 

2-4 ve 6-

60 kg ha-1 

-4 ve 6-8 Y d

edilebilir. Ancak, 10-

-4 ve 6-

LPG dozu kg ha-1 
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-

n 6-

 

6

 -4 ve 6-8 Y 

10-

6 da 10-12 Y 

 

 8). 

6- -1 

8) 54.6 ve 58.7 kg ha-1 

-

gerekli gaz dozu (141.1 kg ha-1 ekli 
-1

-4 ve 6-8 
-1, 10- -1 LPG gaz dozu 

 

7). 6-

maddesi -80 kg ha-1 

-
-1
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-cevap 
-1

-
-1 gaz dozundan sonra bile azalmaya devam edec

-

4.8 ,1 kg ha-1 gaz dozu 

  

et 10-12 Y 

-  

8.  Alev uygulama    madde 
na (ED50, ED80 ve ED90) olan  

 

 (Y) 

 

ED50  ED80  ED90  

B                 C                  D 

2-4 8,4 (1,5) 29,9 (2,8) 96,5 (1,8) 56,2 (1,3) 66,3 (2,6) 73,1 (4,1) 

6-8 7 (1,9) 30,3 (6) 96,9 (2,2) 60,2 (2,4) 73,4 (6) 82,5 (9,3) 

10-12 3,2 (0,7) 5,1 (6,2) 99 (2,6) 61,8 (7,6) 96 (10,8) 124,1 (14,2) 

 

 

7. 
 

LPG dozu kg ha-1 
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-4 Y 

-

tayin

- -1

-

-

-4 (ve belki de 4-

-

 

 

g  -4, 6-8 ve 10-

82 ve 126 kg ha-1 gaz dozunun gerekli 

 

142 ve 143 kg ha-1  

-

-  30-40 kg ha-1 LPG dozu ile alevleme 

- -1 gaz dozu 

- liyeti 

 

 

, 

-8 Y ile 8-

-5 lar 2-4 Y, 8-9 

- -12 Y grubunda 
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4-5 -4 Y 

 olma  

 

4.3. G  

 

-

eksiktir. 2-

 

-1 LPG 

-1 

-  
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30 kg ha-1 

  

75 kg ha-1 

 

 45 kg ha-1 

   

90 kg ha-1 

   

60 kg ha-1 

 

Kontrol 

 

8. 2-
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30 kg ha-1  

 

75 kg ha-1 

 

 

45 kg ha-1 

 

90 kg ha-1 

 

60 kg ha-1 KONTROL 

 

9. 2-
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-  sonraki 

45 kg ha-1  

 

-1 LPG dozunda 
-1 

rseli, 60 kg ha-1 

-

ise 75 kg ha-1 doz uygulanan 

2-  

 

- -

uygula
-1 

az 10- -1 

 

 

-

-90 kg ha-1 14. 2-4 Y 

stresine 

  

 

6- -4 Y 

-45 kg ha-1  
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30 kg ha-1 

 

75 kg ha-1 

 

45 

 

90 kg ha-1 

 

60 kg ha-1 
 

KONTROL 

 

10. 6-
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30 kg ha-1 

 

75 kg ha-1 

 

45 kg ha-1 

 

90 kg ha-1 

 

60 kg ha-1 

 

KONTROL 

 

11. 6-
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30 kg ha-1 

 

75 kg ha-1 

 

45 kg ha-1 

 

90 kg ha-1 

 

60 kg ha-1 
 

KONTROL 

 

12. 6-
 

 



45 
 

10-

-15). 2-4 ve 6-8 Y -1 

-

-8 ve 10-  

 

75 kg ha-1 de 

-4 ve 4-6 Y 

-

-1

2- -

 

 

 

 

-

 

 

90 -  -
-1 - -1 gaz 

80 - -1

- -1  
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75 kg ha-1 

 

45 kg ha-1 
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60 kg ha-1 
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30 kg ha-1 

 

75 kg ha-1 
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60 kg ha-1 
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30 kg ha-1 

 

75 kg ha-1 

 

45 kg ha-1 

 

90 kg ha-1 

 

60 kg ha-1 

 

KONTROL 

 

15. 10-
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LPG 
dozu 
(kg ha-1)

 

2-4 Y 6-8 Y 10-12 Y 

Uygulamadan sonraki 
 

Uygulamadan sonraki  Uygulamadan sonraki 
  

1 7 14 1 7 14 1 7 14 

30 e* 96,15 96,58 32,47 65,53 20 28,32 31,16 31,2 

45 e 96,99 99,97 e 86,51 36,29 70,48 65,66 51,52 

60 e 93,75 100 90,25 86,8 41,99 80,84 90,42 52,29 

75 e 95,62 100 100 97,79 85,36 86,55 98,55 78,93 

90 e 98,4 100 100 100 100 92,2 98,73 80,73 

*e: eksik veri 

 

istatistik hesaplarla bulunan doz-

aktarma maskeleme 

-500 dakika 

istatistik analizlerle doz-

analitik y

olarak kabul 

bilinmemektedir.  
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inin 

 

beklenmelidir.  

 

-12 

ED50, ED80 ve ED90 -1 

83, 

122, 191 kg ha-1 . 

 

 

 

-cevap 

Yaprak k

katabilecek a teknikleri

. A  

gereksinimleri hesaplanabilir.   
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tarla 

alevlemesi -cevap istatistikleri 

 

 

Bunun bir nedeni 

olabilir. Bunun 

olarak 

olabilir.  

 

Kuru m

alev u

anali

 

 

alevlemenin 2-

Y -1 LPG dozu 

. 6-8 ve 10-

n daha faz

2- 3.5 kat fazla . U
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-8 ve 10-

alevlenmeleri g  
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