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Effect of nozzle type and spray volume on clodinafop-propargy! efficacy in winter
wild oat (Avena sterilis subsp. ludoviciana Durieu.) control

Narges Naser'? and Akbar Aliverdi?*
1. MS. Student of Weed Science, 2. Assistant Professor, Department of Agronomy and Plant Breeding, Faculty of Agriculture, Bu-
Ali Sina University, Hamadan, Iran
(Received: September 15, 2018- Accepted: September 14, 2019)

ABSTRACT

Selection of suitable nozzle type, regarding the size of droplets and the volume of spray to apply
herbicides optimally is necessary. In the spray deposition experiment, conducted using a factorial (six
nozzle types x two nozzle sizes) arranged as a completely randomized block design, the moisture-
sensitive papers were used and localized in four positions. In dose-response experiment, six doses of
clodinafop-propargyl (0, 8, 16, 32, 48, and 64 gr.a.i. ha') were sprayed using six nozzle types with two
nozzle sizes (11002 and 11004) at five-leaf growth stage of winter wild oat. As the nozzle number
increased, more surface area of all moisture sensitive papers was wetted. Although the size of droplets
increases with increasing the size of nozzles, the efficacy of clodinafop-propargyl to control winter wild
oat was increased. For the nozzles size of 11004, the performance of nozzles in the efficacy of
clodinafop-propargyl based on the EDgo values was as Twin Fan Standard > Standard Flat Fan > Compact
Fan Air > Twin Fan Low Drift > Fan Low Drift > Twin Fan Air.
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Table 1- The nozzles used in research and their atomization quality at 3 bar.
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The American Socicty of Agricultural Engincers (2009) categorized the atomization quality of nozzles from Very Fine (61-105 pm), Fine (106-235
pm), Medium (236-340 pm), Coarse (341403 pm), Very Coarse (404-502 pm), Extremely Coarse (503-665 pm), to Ultra-Coarse (>665 pm).

A=y 53 o kad (S15 53y alssl OGl ks gy es,S
Ot Ao S ol Sl SN sy sl
Aoy b8 5 Lol e GREL Jolo
sl ol s daly 1 REL gl Ed
23 ot kil Sl K5 35 ol 4ot K,
&l .(Ferguson et al., 2016) LT o oy Vo
o s besly o Sle alie (Slols a4
oslizal 4.8 ased SAS (gLl S3le 5 3l dals gl
s ime 0T Llize 5L L, sSU 3l aS b s i
Bla= sesl Sl eslizad b b pSile anlie s
Ao gy Jlozml mlaw 53 LSD (5513 sne 3Dl

RO ol

5 ol 3 ol i Ol o) OIS
ciels s Lol ol ks (oo see 355
S 25 et 5 S osled osby 4 el
QKA\ c)%jjbb)w ijjbmlm&- LgLAu\.OLg
gl Bl Uik s O
st A L R Sk e s,
SR ps le 2 as (Sl Bl b
3 sesle SR Colas O EA e Image
M}Qfﬁ&#).\dubﬁ‘lﬁdﬁgﬁf
OUS oy wlhs S Al s a4 s eslend
Cs Cagby 4l S s SIS



Bds IS Kb s BB sles L3 elu EA
a=alS ) sl (Aliverdi & Ahmadvand, 2018)
0302 03 Sl S dmss Jb L
VU r e plaie b Sy slosgd Szl oS
Fotle Yooy oy g il W sk e Sl
Ads ails S g sle S Ges s (gl |
YA ol 38 s a3 eslinal 5,50 St
5o deyd YW cChow Loy £/ ey Loy
SIS 055 4 LOIS sy JT el doys 01
b op oKl (ghoslas oaSiils Slidios

L bl JLK aia a5 LAS Jaze Oldes

A NI L;Lhdy slass ngLS ‘}S/f &.; d}f BE

NESCCPLIV AP UIRINILY

iSdile Sluie 4 zSTy (bl gl sl
il ol O by L Y glasd
W0 Sle sl s Oldes b e g oKl
Ll aze g YA 50l Lol 5s .0 wj@?
e L 1 ol s s 4 (WL 5 W)
G Ao gy e LIS g gl Sl ealizad L
el Loy b Sseds Al my S
0323 33 whd Gsieds Sl Vv a5l 53 .28 S
ol V) 8 b Al S8 Gy b
LS o3l S8 s g plo S Y S (gl &S
Y Jslee 31l Ao Ve G b 5E S O
QM@Q;}.M«»‘H)J@):WQQlﬁfﬁ
33 ;\;vzgu e Gl sl s wcsle EA

Sds & e 5 S 13 e 0553 SO

{————— Nozzle direction
Y.
WSP; 50 cm
WSP,
L

SV CE >y 55 Caghy 4y ol S )l (65651,8 Jowo - UK

Fig 1- The location of four water sensitive papers (WSP) under the nozzle trajectory.
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Figure 2- Effect of nozzle types in two sizes of 11002 and 11004 on spray coverage (%) on the water sensitive papers (WSP)
positioned at situations which shown in Figure 2. Rhombusin boxes represent the means. SFF: Standard Flat Fan; FLD: Fan
Low Drift; CFA: Compact Fan Air; TFS: Twin Fan Standard; TFLD: Twin Fan Low Drift; TFA: Twin Fan Air. ED50: The

dose that reduces in 50% of the dry weed weight.
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Fig 3. The dose-response curves of winter wild oat dry weight responses to clodinafop-propargyl which was sprayed with six
types of nozzles at two sizes of 11002 with spray volume of 110 L ha (o) or 11004 with spray volume of 220 L ha* (A).
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Table 2. Estimated ED;o, EDso, and EDq, values of clodinafop-propargyl against winter wild oat when it was sprayed with six
nozzle types with two nozzle sizes.

Nozzle size Nozzle type EDy (g a.i. hat) EDs (g a.i. ha) EDg (g a.i. ha®)
11002 Standard Flat Fan 13.37 (3.42) 20.80 (2.73) 44.80 (3.12)
Fan Low Drift 10.81 (2.28) 18.10 (2.87) 49.38 (3.95)
Compact Fan Air 4.87(1.48) 16.29 (3.88) 54.42 (5.78)
Twin Fan Standard 4.84 (1.62) 10.79 (1.59) 24.05 (6.60)
Twin Fan Low Drift 4.93(2.35) 14.86 (2.95) 44.72 (2.43)
Twin Fan Air 13.17 (3.02) 25.11 (2.73) 49.86 (3.01)
11004 Standard Flat Fan 5.03 (1.45) 12.59 (1.61) 25.47 (3.68)
Fan Low Drift 458 (1.39) 12.44 (1.75) 33.75 (6.79)
Compact Fan Air 5.32(1.32) 12.06 (1.42) 27.33 (6.41)
Twin Fan Standard 2.81(1.51) 7.05 (1.28) 17.67 (1.79)
Twin Fan Low Drift 6.00 (2.21) 13.23 (1.93) 29.16 (5.23)
Twin Fan Air 6.99 (1.84) 16.30 (1.71) 35.49 (4.99)
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Standard errors are in parentheses. The carrier volume sprayed by 11002 and 11004 nozzles were 110 and 220 L ha*, respectively.
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Fig 4. Correlation between EDs, and EDg, values of clodinafop-propargyl in winter wild oat control and the atomization
quality of six types of nozzle at two nozzle sizes of 11002 (®) and 11004 (O). SFF: Standard Flat Fan; FLD: Fan Low Drift;
CFA: Compact Fan Air; TFS: Twin Fan Standard; TFLD: Twin Fan Low Drift; TFA: Twin Fan Air. The atomization
quality of nozzles has categorized from Very Fine (61-105 pum), Fine (106-235 pum), Medium (236-340 um), Coarse (341-403
um), Very Coarse (404-502 pm), extremely Coarse (503-665 pm), to Ultra-Coarse (>665 pm).
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