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Design an Agricultural Fogger with Electronic Remote-Controlled and its
Evaluation in Indoor Conditions

Fahad Sh. Aleid *, Assistant Prof. Majid H. Alheidary *

Abstract

The agricultural fogger equipment is used in many agricultural processes, especially
in the pests that attack crops. This equipment transforms the form of solutions from a
liquid form into a nanoparticle mist that can be treated on cultivated crops in a uniform
and effective way. This type of equipment contributes to protecting the crops from
pests and diseases and also helps in increasing crop productivity. Insufficient water in
some fields, especially in the desert is a major challenge in combating the pests. In
addition, those involved in agricultural pest control may face some health problems as a
result of using fog machines. Therefore, the current study aims to design a new
agricultural fogger that can be performed in greenhouses or stores. This machine is
electronically by connecting it to a mobile phone in the process of operation,
preparation, and monitoring. The new design of the fogger was investigated in the
laboratory under different operating conditions, which included three different air
carrier speeds (2, 3, and 4.9) m/s, three different units responsible for producing the fog
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using ultrasonic mode (one unit, five units, and ten units), and two different types of
water (distilled and tap water). A completely randomized design (CRD) was used to
analyze data. The preliminary results showed the efficiency of the designed fogger in
the fogging process and the quick speed of diffusion in reaching all places along the
two axes. The findings also appeared that there were significant differences between
the studied parameters, as the air carrier speed of 2 m/s, which did not significantly
difference from the air carrier speed of 3 m/s, the ten units, and the use of distilled
water in the fogging discharge (2 I/hr) in compared to other parameters. As well as the
homogeneity in solution distribution and speed of the fogging process. It is
recommended to use this type of a modern fogger in the agriculture processes or
indoors because of their advantages in protecting from pesticide emissions and
reducing environmental impact resulting from the use of pesticides using other
traditional equipment, as well as the economic feasibility of using in reducing the
amount of pesticides and solutions applied per unit area.
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Al el el el e Sl Al Ay sha il ey
b pasiusall Bacbual dpll 2y 5k )l 55,0 all da o (e U8
okl Adae L) 2880 ol 4 jae

B o il 3l b Aeaiieall gal gl o3 Aladiuly
dasydly claiadl i Al A WSadll asdiual
12 g Jasall G gl dyshall 5 jall Aa 5o A e
Al et ALall @3 Jal pal) asand ALl 4y 5 pacal
ookl 138 48 nkiuaal) ISl 3 AL il 53] s

Analal) @gsl A8 Alaa

........ Tl paadl — 2alag 3gd

Baa g alaiul &5 dfigall 958 Clasally il ApE
Jual Cailell o el 51 Al dallas 532 < Arduino Uno
U Cun ¢ (11) 3 8 om0 WS Qloall A1 e Laduis
¢ Aallaadl an g e adayy 23 @A) g sl L o) iS5 aladiad
e Y Bl 5 Jlall Cailed) e cadiadl kil e Jual sl
Crtt 4ad ahaiuly Aalladd) as s daa sy JDA (g lld iy
il e A Aanliall Aaaal) ciladad Jpants ¢ el
Cball Al 8 aSaly Jall cailed) e el 5V
85 G el Y1 Jla Y Wl JUail) el e Glaill e
(GUI) asmll  pxdiedl dgaly  pladiuly dallad)
e Jelihy ) 45 )kl a5 (Graphical User Interface)
pasin) Gyl e Jall Calgdl e kil ae addi)
Aapml) axdiall dgal s Ciagh 1YY ety e us )
Gk 0o padiuall Ay Gaead s ali ) ahaiiul Jagess )
S Ugus gy dgaly  Lds
Gubil) g Jelil) die M Guladll e eyl 5 ) saall
L3Soal dadleall Baay 8 JWll il e )
O5Sh mede a3 a5 (Microcontroller Unit) (MCU)
G ez Al s Jalaall s KI5 Ay 58 el dalladll 3aa 5 (e
Baag o) LPlaall Al e saaae el ja) 2450 Lgtaa o
b oSadll st Gue Dlemy JE Cailgll Gadais dadladl)
Ay 4ye A5k Afgall 558 Clasaly ol dlee
G iasal) gl yuad Jie ¢ aadiuall claliay B, Juwll
Alae ol Gl ady (8 da s all de ju jpad ) capuaill

o5 el

Ao Sl o les pladiul 5 el 1) diLayl dsilsa)
By Afigeall 358 e pall Cluall AN (& 4y gda I 5,0 al)
(bl IS5 Adaall 8 a8l 5 A jall padiivsall GISAl anal
Baa s Ayshally Byl all da o Gl padiie Juasi &8 Cua
& Al 4y sl ) Gl e ) prlianall 038 Jand s challaall
Ld ) o ) als damall Bl jall da s Caagiuall Sl

danaall Lpiaal) Jas die (Gadail) Aga) g g g9 1(12) JS&Y
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Jalsall Gl (1) dsaall & ShasV) Jidaill il Cina )
SV A gall de g W sl & 535 N iliniaall aae 4530
(P<0.01) Lsine (s sime die (g sina il pgd S 8aa Lo
0 Jadd @lllia o) Jaad (Al el Lals ) Al W
die da g yall Ao ju g Sluaell e Jale G JAINED (g gina
Op SN Jalall ) Al Wl o p<0.05)A:sias 5 sl
Lsina (5 shee die gl g (g sina il elllia IS 38 Jal gal)

.(p<0.01)

Analal) @gsl A8 Alaa

........ Taadan pranal — aalag b
1 baay) Julasil) <

i) sial) apeadll aladiily Wilas) 4 el by clls

. Genstat  @ebin aladiul g Alalall G jladll G gluly JalsU)
Gsima 5% JA s oy (Al S lalaall g Le 45 laall
OOlalzall (e 4y sinall 48 j2al 0.01 Jlaia) (5 gise 2ic

gyl

PAGBUA g g o

pddiciall slall £ gi9 dpnaaall 4dgSall Cilpuaall dae U

da g pall Ao jug

. Gl gadl 58 3 g3 g aat ANOVA bl Jula c 1(1) st

Analysis of variance
Source of variation d.f. S.S. m.s. V.r. F pr.
N 2 21.6331259 10.8165630 21633.13 <.001**
W 1 0.0124519 0.0124519 24.90 <.001**
V 2 0.0380704  0.0190352 38.07 <.001**
N.W 2 0.0007704 0.0003852 0.77 0.470
N.V 4 0.0068741  0.0017185 3.44 0.018*
W.V 2 0.0025148 0.0012574 251 0.095
N.W.V 4 0.0146963 0.0036741 7.35 <.001**
Residual 36 0.0180000  0.0005000
Total 53 21.7265037

(0.01) Rasine (5 sione e (5 e LG LT+

(0.05) & sina (5 siuse e (5 sina il Ll

il gial) ad 2 (2) Jo>

Tables of means

Grand mean 1.2041

N 1 2 3
0.4100 1.2433 1.9589
W 1 2
1.2193 1.1889
\Y 1 2 3
1.2306  1.2139 1.1678
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N w 1 2
1 0.4267 0.3933
2 1.2533 1.2333
3 1.9778 1.9400
N V 1 2 3
1 0.4217 0.4217 0.3867
2 1.2667 1.2500 1.2133
3 2.0033 1.9700  1.9033
W \% 1 2 3
1 1.2500 1.2344  1.1733
2 1.2111  1.1933  1.1622
w 1 2
N 1 2 3 1 2 3
1 0.4367 0.4367 0.4067 0.4067 0.4067 0.366'
2 1.2733 1.2533 1.2333 1.2600 1.2467 1.193
3 2.0400 2.0133 1.8800 1.9667 1.9267 1.926’
LSD 5% (308 J81 JLSS) ad G 1 (3) Josa
Least significant differences of means (LSD) (5% level)
Table N wW \% N
rep. 18 27 18 9
d.f. 36 36 36 36
l.s.d. 0.01512 0.01234 0.01512 0.02138
Table N wW N
\Y V W
V
rep. 6 9 3
d.f. 36 36 36
l.s.d. 0.02618 0.02138 0.03703

N laaal) 28 S Jalad) -1

sl s N cibismd) 230 Jalal cillas giall (30 Jaadls
LSD 4af ae 4 laallyy (U IS0 Leas 5 ey (13)JSA0L
N2 5 N3 o» @l o) @i (0.015) I 4sbudls
Gl 5 5,0l LSD dad (0 el OIS (0.715) ) ¢ssbusall 5
54 Glaae 10 @ Jidially N3 Gl s o I judy

Al e JS culiaidly (3) 5 (2) odle) calgaadl DA (4
3e18S .\.\4;4(;3 LSD Lﬁ)—"‘-‘ d)ﬁ Jal JL\.\;\ HSJ Q\L.u}.\.d\
ol lal) Alls 858 jdial) YIS ISy 5 Jal sall il giasall
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N N1 N2 # N3

Mean 0.4100 1.2433  1.9589

Glucas 3 e N3

daalal) g€ A€ Alys

........ duiae praal — aalag 3

Gy ¢ N3 e e J pemnll wi Cay joai o) (Y « QoY)
idee saY clamll (e S LS 2l e Jpeaal)
dlle 3, AadlSA

8aal gy dmama : N1

2.5
3 1.9589
2
9 15 1.2433
!
E 0.4100
g 0.5
2 N
N1 N2 N3
Gluvaal) aac

Cra ) Bas gy Ciy pail) Jama A dpuiaal) 8 Uelil) Clpdaal) 23 G ABMal) a9y 2(13) JSAl

ALY el 45 i #3aY) g i) g8l (pa (A5 85 ela 4y
) ) (e Aiima it (e 4 gl Saall e M5 WL

W slall g 55 (Al Jalad) -2

. CLY\}
LSD A g 20 5l8ally y A58 IS5 Least 5 2ay (14)JSE1L
w w1 # WO O simaall G 3l Ol 8 (0.012) o A sl
Mean 1.1889 1.2193 by 5 llidl LSD 4 (0 el (1S (0.030) N s sbueall s
AV ele: W1 hisele: WO ¢ Jani¥) s hidll elally Jiaiall s WO slaall & 53 0 1 iy
&l
1.23
_ 1.2193
qd 1.22
P 1.21
T 1.2
E 1.1889
j 1.19
9 118 -
1.17
WO W1

|

slall £ o

Cra ) Bas gy iy ypaill e (B cundall A dasiieial) slual) Aue g3 il pria gy 1(14) JSAI

sl i s B 8 5 VD A gl e
%JJG_SLA\&_\M\E\_JAGGJQ‘)SEY}sUY\CJLA

e Ll g o 68 Ll Ula 3 ) &y glusall 5 V2 A5 5l

. Vida g el de pu Gulll) Jalad) -3

e sall da 5yl de o Jalal e siall apd (pa aadl

L.S.D A ae 43 jlaally g 55 IS5 L 5§ 22 (15) S0
IS V2 5 V1 e @Al O @i (0.015) I 4 sl 5
deyu O (A by Alagsllaall | S D dad (e (e
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daalal) g€ A€ Alys

Y V3 V2 % V1

Mean 1.1678 12139  1.2306

Bla 3 4ol deyudl V2 B2 IV de i VI
B\a 4.9 2 4 yull : V3

e Jmanll MLy | ol e s G ) 5250 e
V1de pull Gdade s lea J8 iy pual

I 1
1.24 1.2306
i 1.22 1.2139
.i" 1.2
.’3‘; 1.18 1.1678
5 1.16
3
9 114
1.12
V1 V2 V3
ZAJJA!\ 3.9)“
|9 |

Cra ) Ban gy iy paill Jaia B Ldaall o Aidall da g jal) Ae jur il prida g9 1(15) JS&Y

s S hial Ll Jidiall s WO sldl g 515 10 <laadl)
¢ CLY\J il gl e WO el g5 Sa b dadlsyn
Glas giall ad s 3LSH &~ o) 5 SOl B Al

L slall £ g clasdaal) axe Calaladl o Jalaill 4

dnan gall Gldaw giall o 38l & jlea (e Jasdl
Al s LS.D e pe clelall G Jelill (16)JSall
2y Ay N3 osS8 Laxie Jalaill o) a3 (0.021)

_atm\
NW N1W1 N1WO0 N2W1 N2W0 N3W1 =+ N3WO0
Mean 0.3933 0.4267 1.2333 1.2533 1.9400 1.9778
| = |
2.5
3 1.9400  1.9778
2

]
-

(Al )
o
o v =, WU

1.2333 1.2533
0.3933 0.4267

v w B

N1W1 N1WO N2W1 N2WO0 N3W1 N3WO0
slall & Y) Glasaall dae fu JAll)

| -

e

iy pall) Jara lo quadatl) b Lardinial) slual) A g3 g dusaall 8 dlalal) cilisdaall 238 Cp JANN gria g 1(16) JS&Y
(a3l Baa g

5o GS Ua 2 o Al 5 V1 As g el Ao jui s 10 Glnadl) Ldag sl de pug clinaal) dae cplalall o JANAN 5
o il pae s V1 dn g yall de ju 86 ) sl L 4B ) dsLayl

A Al s LSD dad e cplalal) g Jelall (17)JSi0
222y A Tiatall g N3 (053 Laaie Jadall o) aas (0.02618)
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‘btl.ﬁ\ U_ll.hujld\ ('a:é [GRTVEN 3o ad) C}\):\j Sy R | L_é\_ﬂ mhj 3 &Li\.u.;ad\ d.ac L;c
NV N1V3 N1V2 N1Vl N2Vv3 N2V2 N2Vl N3Vv3 N3V2 =+ N3V1

Mean 0.386 0.421 0421 1213 1250 1266 1.903 1.970 2.003

2.5

il

1903 1970 2.003

2
. 1.213 1.250 1.266
0 0.386 0.421 0.421 I I I
' BN B

N1V3  N1V2 N1Vl  N2V3 N2V2 N2Vl N3V3 N3V2 N3Vi1
da g yal) Ao g lasdaall d3e oy A

.
=
-
=
(O]

[N

(el )

o w

[
I

Cra ) Ban gy iy puail) 43aS B A g pal) e ju g Apiaall B Alalal) Cilisidaal) 338y (AU JAIAIY o gy 1(17) JS&)
dad e o) @l b oY elldy calxll G (e Juadl) LAa g yall de pug slall £ gi cp JANN -6
oYy il gl e A WO eld) ¢ 55 of S dsis LSD
dee o Jin JB el Sl Al VI Asssall ey
L oé et s Al Al V2 s g el A o Wl Slanadll
O Jali e e S ) ol clinadl) Jee e Taa Jasy 4l

daagadl Glawgial o Geoall daHlaa e Jasdl

& Assdll s LS.D Aa g alaladl (p Jelinll (18)JSl
el Jlasinly Jiatall s WOV o dalxill ol aas (0.021)
WOV2 G Jalaill Lial s Bla 2 da g sall de s g yhaial)

. 1S Bla 3 G g pall e s o laiall oLl Jlaxiuly Jiciall
WV WIV3  WOV3  WIV2  WIVI # WOV2 = WOV1
Mean 11622 11733 11933 12111 1.2344 1.2500
" 2
1.3
1.2500
1.25 1.2344

= 1.2111
:1 . 1.1933
3 : 116y, 11733

11

W1v3 WO0oVv3 W1v2 W1vi WOov2 WOoVv1
da guall Ao yug slall £ g G JANAI

r

|

G B gy iy el Jira (8 da g pall A8 juu g olsal) A 5 (AU JANAI a5y 1(18) S

& Asledll LSD A e A3l IOl IS5 L 3 slall £ ol cluwaall s Jalgall G SN Jalal) 7
N3WOV1 ¢ 48 el of e (0.037) LAagpall e

Sl sl g g 10 Glbsmd) s Jlesialy dbiiall
e BlmdL (g bl s Qi) S Bla 2 s g pall Ao

dam sl il G il L e Lad
smy Wlliy Gmny e BN Jalgall G JRNs (19)JSal
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Qi elsa LS A58 VI Asssall Ao juss ¢ ZOY1 g ail sl
A5 V2 Al de s L) clamdl dee Sl gy
I sl sl dee o Tas T 50 e QS8 o) s

Al e il ¢ e (IS

NWV/ N1wW1V3 N1W1V2 N1W1V1
0.3667 0.4067 0.4067
N2WO0OV3 N2W1V2 N2WO0OV2
1.2333 1.2467 1.2533

daalal) g€ A€ Alys

........ Lpae manai — 2alag 34
e 10 Shsadl sae Jlaxisds Al y N3WOV2 Jall
@38 oY @by Bla 3 dagall Ao juy hidl cldl g s
oo dpmnall dni | LSD e (o lel oS i i
u.aglu\ WO Wl t)—id\.u:\.m‘)‘ N3 e ui)aaﬁéc\

N1WO0V3 N2W1V3
0.4067 1.1933
N2W1V1l  N2Wov1l
1.2600 1.2733

N3WOV3 N3W1V3  N3W1V2 N3WI1V1 = N3W0V2 = N3W0OV1

1.8800 1.9267 1.9267 1.9667 2.0133 2.0400
r 1
_ 2.5
1 2
=
D1
I
~ 0
VAR S 0 \,\@4”9%4’»\&4\@&’
KRN N P> RIS S L S SR $Q 3
IR RSN SRS 2 A\ N N

da gall Ao jug slall £ gig Cilhmiaall 23 G (SDE JAINS

la

|

iy yail) Jama A da g jal) Ae ju g daddicall olsall e g g Apaall A Alalal) Cilpiaal) 338 Cp ADEN JANN a9y 2(19) SN

(o) Baa g

il 35k e Jall i oS 4l a1 S IS
) ) i ddasi ) Callsal)

&) 5 geansd A8 gaall (968 il gl Al 3elaSli Baly ) 2
830 (M (2 Lan co) sl (8 Jlad s slusia S sl
il iy 138 Al il a5 dasall aladil 30 LS
Alas (A (ppediivuall dgall g Sl (& 58 5 (GRS (S
Al

Slatitiay)

Sy At gaaall (598 il gl Ay Jaad Al Clacall A aladia
il gl Giany L Lad s Aage abail il ga 320 Led 055 ¢
A o3 alaAiuY AplaBiV) s gaal) 8 aalis o) Sy
4 aladiuy e ) ) disad Jary sl s ]
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