IZFNNIS LT LATHNUFITLANNENT LHae19 LK la/anN anuazaanas

NANNYUATTNIING

FIUNIIWNHINITAITNYING

ASNIBINITLABHS



OJONOROXO,

1. Inadlaun1snugrIsneeInd waznsnuaIalaswly
=\ ] v (¥4 o (7] (Y] = v O
2. nafamsnuasilasnuidndngiizaralasu
3. A5UsZHUUISENO A NYINITNUES
a W d' ¢=|' Y] o Y -4
4. MMOIND B9 wazurIman1si lWlduselazid

5. annUaaans







W.F. 2464

31y Tunsian sphinx caterpillars tiaalalale

ANIgaLNAIN
W.@. 2506-2510

Ganuarsmeama ludszwnalng
qﬂnsuﬂ?{ﬂssu

AnuaNUININ l,l,aa:l,mmﬁ’mg?i'n
N.@. 2515-2520

8ANTMNITINTNYAT
wnaAn gy 1AM

=N

Inganlgnuans







1. lnsilaviprsnuarsnmearnaludsswnalng







2.2 KIRaazazaadds

@ e e m -

2.3 &NINLINADN

2.4 WANNUN









dmilay , a G L o) a1
T aunanwwsRnnsesaaulRYaEAR) WAz JUARNS

Tm. 0 2940 6115 T

SwnLaEiIgn

Fuadretenen (auaFusaies) sanpen

rehasdgdulemedsiu ' sremaiFulbmredunug
I 1 I

Tanlmisrumné Tealmisrurusnns Taalndisruzeanae
Tspnaadnanu
FLUINITILNA Tanluwidn (3)
aaslsA Tapnannadu
Tenwdas

Taanmiluwde |

wiasnalandtihena

S2UNTINA el wweaha
ABILUEY wuaunItn MuBLUNIMIARTIN

YNNI AT IARTAY wevmoIuanjn

malfiidiguainen

!
'
1
!

adeR 3 srurdaias AdeR 4 9zuzasnmen aded 5 srualiive

'
!
3 - , z
A 1 umdr Aden 2 S:zumnna
L
|}
I

1
1
1
1
1
; :
1 1
AseR 1 waorimSalng 10-15 Su 1 adeit 2 susfinGudaias !
gms 16-20-0 Fuwfiss dam 20-35 nn./l5 | gn3 21-0-0 &aa 10-20 nn. /14 :
i i
1 A

g3 18-22-0 Auwiiv? das 20-35 nn./1§ gms 46-0-0 dan 5-10 mn. /14
93 16-16-8 Funse  dman 20-35 nn./1d

Lo s HBUNS a5 2551 R=1061-108,




-~

S A y
Planogbccus-minor 7
hh« e "l oY

: P’;_ P g;

e _— &

,"""
%

N A

-3
_‘4
<

¢
%

s N
3. o0 3 "
. malaeng.com

>

T~

s




UM EYEOHT

FTHERAIUINTTEMITHU LATITUENTIEUINDBILNAIARITISATY

A | nw | da | we [wa. | 88 | na. | 8.8 | ne. | aa | we. | 5.0

'é 13H=u.ﬂﬂtl|iiﬂu ——
E STUZULYNTDADN — | —— | e——
g TTUCADNLIU e |
IE -
- CHEANNR ﬁ
[ =
3 '
E FTHTHALN | —
r

3 . W
‘% lﬂﬂl’lﬂ“‘i ——— ﬁ
a

-
e | wasulle
&
3 | udUEITHA
a -
E HUDULRNTZINARA w
=
§ B :
ire
E | MUAUAINVUIAYNIRIZARY




LPAANSIBINNS

) msIasmdaunaias lsdasie
%n&& LN LA LYITRAI AN OISV

f/;}‘s ayie
ey ATLLUSUY
n‘.ﬂaar":'ur'.‘:i'a.'.um-»ﬁ;'n'iﬂgﬁn
oEUneAne.. T InRu3ee U

i

WUINTITNVINY

GHVRRREN]

ASUAYINITNEHNT
Uszantauuseana 2564




(o 74

1.7Rauuu3IUn3I8 (cone type) 2. MINAUUUTUNWA (fan type)









Table 1. ASABE S572.1 droplet size classification.

Category Symbol and color | Approximate
code VMD (pum)*
Extremely fine <60
Very fine 61-144
Medium 236-340 |
Coarse 341-403
Very coarse 404-502
Extremely coarse 203-665
Ultra coarse >665
*Estimated from sample reference graph provided for ASABE S572.1
nozzle design
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v‘v AIXR ]éeJEI: ®Air Induction XR Flat Spray Tips

Typical Applications:

See selection guide on page 4 for
recommended typical applications
for AIXR TeeJet tips.

Features:
= 110° wide, tapered flat spray angle with

air induction technology offers better
drift management.

= Made of a two-piece UHMWPE polymer
construction with VisiFlo® color-coding.
UHMWPE provides excellent chemical
resistance, including acids, as well as
exceptional wear life.

&

8B EEBY

= Compact size to prevent tip damage.

= Depending on the chemical, produces
large air-filled drops through a Venturi
air aspirator.

= Removable pre-orifice.
= Available in seven tip capacities with

a wide operating pressure range:
15-90 PSI (1-6 bar).

= Automatic alignment when used with
25612-*-NYR Quick TeeJet® cap and gasket.
Reference page 64 for more information.

Chamfer Removable
Pre-Orifice
O-Ring
Air Inlet Air Inlet

Exit
Orifice
AIXR110__-VP Spray Tip

(Cross Section View) /

8H3888Y

82888

AIXR11003
(50)

852858y

b

AIXR11004
(50)

838 EEY

8383y

Note: Always double check your application rates. Tabulations are based on spraying water at 70°F (21°C).
See pages 136-157 for drop size classification, useful formulas and other information.

Optimum Spray Height

|

How to order:
Specify tip number.
Example:
AIXR11004VP — Polymer with
VisiFlo color-coding
AIXR11003VP-C — Polymer with
VisiFlo color-coding,
Includes Quick TeeJet
cap and gasket

Coverage and drift potential associated with nozzle and

speed selection for herbicide applications wusing an

unmanned aerial sprayer

Air-induction flat-spray and turbo air—induction flat-

spray nozzles and an application speed of 3 m s’ provided

an adequate coverage of target areas while minimizing off-

target movement risk

Hunter et al., 2020
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Classification of sprays based on droplet size

Spray category Volume median diameter of droplet (um)
Aerosol <50

Mist 51-100

Fine spray 101-200

Medium spray 201-400

Coarse spray >400

*1 um = micrometre = one thousandth of millimetre




@1 Leaf area vs af5INU

LAI Required spray volume (L/ha)
1 Leaf surface 2 Leaf surf surfaces
1 1.57 3.14
2 3.14 6.28
3 4.71 9.42
4 6.28 12.56
5 7.85 15.7
6 9.42 18.84
7 10.99 21.98

Relationship between leaf area index (LAI) and
the spray volume required to cover either one or
both leaf surfaces at a constant droplet size

(100 um) and constant droplet density

(30/cm?)

LAI=LA /G

US_%.

LA = WU lu

Y
(=%

G = NUNAUNNIUUIUD

e,

LAI WugziivsuanialFinanunludeniambeaunau wuddgniiguunui 1 munes wazienunluld 3 msawes uaashiguud LAI = 3



Theoretical survival times (seconds) of water droplets at a range of wet and dry bulb temperature differences (A t)

Droplet Survival times (seconds)
diameter At (OC)

(um) 1 9 3 4 5 6 8 10 12 14
10 1.25 0.63 0.42 0.31 0.25 0.21 0.16 0.13 0.10 0.09
20 5.00 2.50 1.66 1.00 1.00 0.83 0.63 0.50 0.42 0.36
30 31.25 15.63 10.42 7.81 6.25 5.2 3.90 3.13 2.60 2.23
100 125 62.50 41.66 31.25 25.00 20.83 15.63 12.50 10.42 8.93
200 500.00 250.00 166.66 125.00 100.00 83.33 62.50 50.00 41.66 35.71
400 2000.00 1000.00 ©666.66 500.00 400.00 333.33 250.00 200.00 166.66 142.86

Hagzagan)inszhzlaniunsithsuis (dry bulb  temperature)  2uagAUUIINaAeNNTUIUDINA FFNNUSAUAIANNTUTNANS (relative

humidity) HadNzaIguuaiinszihzlanuazaamginzihzui azdnnutsaminUdnanihluaimedes issnnihazszveladas a9 guund

nszithz@anuaznszthzuiaziammnnutilaanmadnmalalaii ¥iaieNNBUTNNNS 100 wWastdue
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Treated area

3d Track 20 Track

Ist Track

)

Main wind direction

UAV Sprayer

Drift area

Collector of
Monofilament

Collector

position/uL/cm’
o
=]

Downwind 100 um

—=—T1-0.00m/s

——T2-1.16 m/s
——T3-2.30 m/s
——T4-331m/s

o
n
w

1E-34 y —+—T5-3:52m/s—
a In-Swath \
a "‘g -10 0 10 20 30 40 50
a 0.1 Downwind 150 um —=—T6-0.36 m/s
= ——T7-1.30mVs
30.01 1 ——T8-2.00 mV/s
§1 ——T9-3.40 m/s

~+—T10-3.81 mISI

20

30

40 50

0.01

Deposition/uL/cm®
24
m
w

Downwind 200 um

—e—T11-0.19 mV/s
——T12-0.61 m/s
——T13-2.35 m/s
——T14-3.10 m/s
~+—T15-3.62 m/s

20
Sampling location / m

30

40 50

; !

20

30

Distance in m

100pm-2m

——T1,0.00 m/s
——T2,1.16 m/s
——T3,230 m/s
——T4,3.31 m/s
——T53.52mis

Q
-

.0 0.2 0.4 0.6

®
[

0.

150pm-2m

Sampling height/m Sampling height/m

o

-

0 02 04 086

200um-2m

Samoling heiot

——T7,1.30 m/s
——T8,2.30 m/s
——T9,3.40 m/s
~——T10,3.81 mis

o
——T12,0.61 m/s
——T13.2.35 m/s

——T14,3.10 m/s
~=T15,3.62 m/s

®
o
N,

O =-NWABN o=2NWHENO o=NW-BO®

o

0 0.2 04 06

08

Airborne drift / Percent of applied

Sampling height/m  Sampling height/m

Sanﬂngwm

S5y 100pm-12m ——T1,0.00 m/s
4 ——T21.16 m/s
——T3,2.30 m/s
3 ———T4,3.31 m/s
2 ——T5,3.52 m/s
1
0.0 0.2 0.4 0.6 0.8
Sp 150pm-12m 17,130 mss
4 ——T8,2.30 m/s
3 ~=—T9,3.40 m/s
——T10,3.81 m/s
2
0.0 04 0.6 08
51  200pm-12m ——T12,0.61 ms
4 e T13,2.35 m/s
——T14.3,10 m/s
3 e T15,3.62 /s
2
1 -
0.0 04 0.6 0.8

Alrbome drift / Percent of applied

In-swath and downwind deposition (log-linear axis)

Airborne drift at different heights

NN Wang et al., 2020
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(te19) Air shear 8% Air blast LA3a9aINE 8
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Yan et al., 2020
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EC: Emulsifiable Concentrate gasniiathsiuidaii
SC: Suspension Concentrate §03%5HAUDUNIUY

SL: Soluble Concentrate qmwﬁmmmmazmafw
SG: Water Soluble Granules gmiﬁﬁmﬁﬂazzmafw
WG: Water Dispersible Granules qmﬁﬁmﬁﬂwamfw

WP: Wettable powder §65%10HIHNTN1)

¥

EC=SL=5G=5C=WDG >WP




Common Name

2,4-D amine
acephate
azinphos-methyl
bendiocarb
benomyl
captan
carbaryl
carbofuran
chlorothalonil
chlorpyrifos
diazinon
dicamba
dimethoate
disulfoton
fluazifot-P-butyl
malathion
maneb
methomyl
paraquat
pendimethalin
phosmet
propargite
simazine
trichlorfon
trifluralin

Trade Name

Weedar 64
Orthene
Guthion
Turcam
Benlate
Orthocide
Sevin
Furadan

Bravo, Daconil 2787

Dursban, Lorsban
Knox-Out, D.Z.N.
Banvel

Cygon, Dimate
Di-syston
Fusilade

Cythion, Fyfanon
Dithane Manzate
Lannate
Gramoxone Extra
Prowl

Imidan

Omite, 6E & 30W
Princep

Dylox

Treflan

Half-life* at Different pH Values**

stable at pH4.5-7

pHS = 40 days, pH7 = 46 days, pH9 = 16 days
pHS5 = 17 days, pH7 = 10 days, pH9 = 12 hours
pHS = 48 days, pH7 = 3 days, pH9 = 45 minutes
pHS5 = 80 hours, pH6 = 7 hours, pH7 = 1 hour
pHS = 32 hours, pH7 = 8 hours, pH8 = 10 minutes
pH7 = 24 days, pH8 = 2.5 days, pH9 = | day

pH6 = 8 days, pH9 = 78 hours

stable over wide range of pH

pHS = 63 days, pH7 = 35 days, pH8 = 1.5 days
pHS5 = 14 days, pH7 = 70 days, pH9 = 29 days
stable at pH5-6

pH4 = 20 hours, pH6 = 12 hours, pH9 = 48 minutes
pHS5 = 60 hours, pH6 = 32 hours, pH9 = 7.2 hours
pH4.5 = 455 days, pH7 = 147 days, pH9 = 17 days
pH6 = 8 days, pH7 = 3 days, PH8 = 19 hours

pHS5 = 20 days, pH7 = 17 hours, pH9 = 34 hours
stable in pH below 7

not stable in pH above 7

stable over a wide range of pH

pH4.5 = 13 days, pH7 = 12 hours, pH8 = 4 hours
effectiveness reduced in pH above 7

pH 4.5 = 20 days, pHS = 96 days, pH9 = 24 days
pH6 = 3.7 days, pH7 = 6.5 hours, pH8 = 63 minutes
very stable over a wide range pH

* Half-life is the period of time it takes for one-half of the amount of pesticide in the water to
degrade. Each half-life that passes reduces the amount of pesticide present in the water by one-
half; i.e., 1 to 1/2to 1/4 to 1/8 to 1/16, etc., or 100% to 50% to 25% to 12.5%,etc.
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6. Tank mixed

LLasd19 adjuvant
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6. Tank mixed

LLasd13 adjuvant
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6. Tank mixed La&d713 adjuvant

Name

Main ingredient

Manufacturer Concentration Main function

Tmax

QF-LY

Break-thru Non-1onic organic

Vibrant surfactant

T1602

ASFA+B

Silwet
DRS-60

Methylated

vegetable oil AgroChem,

Organosilicon Quanteng,

Germany

Methylated
vegetable oil

Methylated
vegetable o1l & Aishang, China
organosilicon

s Momentive,
Organosilicon

1%

0.5%

0.2%

1%

1%

0.8%

Anti-evaporation

Anti-evaporation
and anti-drift

Anti-drift

Anti-evaporation

Anti-evaporation
and anti-drift

Anti-drift

<o
YHIA/IAA AV A A9

Spray drift percentage/%

N

“+ 7z

%

/iy
/L7

Adjuvants

Spray drift percentage of adjuvants

Wang et al., 2018
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AngHy
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0-3
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7-10
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20-30
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40-60
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70-90
(szuzRavin)

90-120
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Water sensitive paper
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Top layer
A

The WSP was used to evaluate the number of spray deposits.
«  The filter paper was used to cvaluate the spray deposition on rice canopy.

«mmme  The petridish was used to evaluate the number spray losses to the ground.
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Water sensitive paper
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Water sensitive paper




1.2 ﬂ’l'iﬂl"z?ﬂ‘igﬂ’l‘lal Chromulux
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Saturn yellow
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Saturn yellow




WU YT Kingkol tartrazine
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WUAIYH Kingkol tartrazine

N~ a
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Drift deposition on the ground was arranged
1 m apart at the top of the rice canopy up to

20 m away from the sprayed arca.
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Environment: DoA & Bayer Drone Drift Exposure Trial

Investigate off target drift exposure from UAS

Drift Trial Outcome: Generic %-drift values per distance (3, 5, 10, 15, 20 m)
Field Facility: Bayer Research Station at Suphanburi, Thailand

Test Item: Kingcol Tartrazine = Generic Dye

Testing Drone Applications on rice with (1) Standard Nozzle, (2) Drift Reducing Air
Injector Nozzle, (3) Standard Nozzle & Silwet added to mixture

Analytics: Dr. Phuttichat , DOA, Thailand

| (\‘z. é' | Define safe use boundary conditions
= & (wind hight, speed) minimizing drift

Set label warning for off crops
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Environment: DoA & Bayer Drone Drift Exposure-iia

min20m min 30 m L e

Same field condition,

Measurement area

Maximum deviation (30° on
both sides)

Nylon strings (sampler for
airborne drift measurement)

Weather station

Block of petri dishes (sampler
for ground drift measurement)

Sprayer = drone
multiple passes (20 m)

Treated area
Direction of wind
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