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Table 1- Quality characteristics of water used for spraying Nicosulfuron
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Table 2-Results of soil physical and chemical characteristics for experimental Site
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Figure 1- Monthly average of temperature and precipitation during growth season in 2016 and 2017
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Figure 2- Magnetic device for water of sprayer tank
The magnetic field direction of Aqua followed just the water course
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1- Convolvulus arvensis L.
2- Portulaca oleracea L.
3-Solanum nigrum L.

4- Chenopodium album L.
5- Xanthium strumarium L.
6- Digitaria sanguinalis L.
7- Setaria viridis L.

8- Cyperus rotundus L.

9- Echinochloa crus galli L.



s

Gy 0 Sdas gli2l 9 0 Slos (59,9 g gSs S lile o)l 1 ool mblisne ©f 3G owy

\A

Alaanoadsal ‘sjaaa Anjiqeqoad | pue ¢ 1 JUBDIUSIS PUB JUBDIIUSIS-UOU B 4, PUB 4, ‘SU
St € s 7o 3% on g € gl o ee |oro[N B8R ol 6 e ol

1'96 6'86 18 I'L8 008 1'99 789 708 £89 0s8 0'v6 A
[e10],
- - - - - - - - - - - 68 5
1011
St 9t1 0s 9] 0.8 8+T T0 an 65068 €0LS0S 1'TLE 8¢ =1
LPSPs 806 LS9 .09 « SHOT w07 w0 wl'19 wlLET8  wETPBIT 1's€6 v Ax(q)
w0OST ,.5695T w9 w6'€ wLSTO1 W8T Wl wl'1Z LES68T W TSKOL9  Ll'6ll z Ax(e)
028T LTE189 LTIT o€l L T66E1 LES9 90 W86 L FTOOLEE  SELFIL WtTIs 8 (Q)x(e)
(q) 9s0p apIdIgIaF]
. P6886E LE1189 LG8t LSt .. 86676 LE98 b9 81 €580891 |, 9IS91TL |, LFEET ¥ ew( a¥e o 527 (q)
() yuen
s JaAexds jo adK) 1arepn
51T LSTrOS LeTe L E61 «TL8TI LETIL L0 LOST GL6SEET  WLUIE6IT ol 0Bl z 83 | el i ()
¥o0[g
wFOF L6101 L. 0°0€ L.6°08 LTET00E L6009 b L, TS6L BLOILE  L6S9¥SO1 | F'S166 z e
(R) 1ea g
WlLEE ,.08120% LFLEL wl0 w0 V69 w96 L T9  61PTL | T6L9ILE LISO9VIL | 6'€S89 1 ul
SUEIELY Mot aea aad
AIp paam [B)o ], AJISUIp paas [vjo ], i ‘ON MOY p
aed aad aad op Y xapul PIPIA
— — ON E.Em [Bo],  ulein ®r ﬁ.mu?::._ _Wu_we_c_m_
el e wesgor vy e e ferned Karm ppikumn FEGRe waey 7 AOS
B0 e o “isY s Qe ALK ove s are avcoge oTe Lol Forsiecir Forsfe ‘a3 of v R

AedA 0M) JE w102 Jo sjuduodwod paid pue ppat
‘NgSam L1p paas [£30) A)ISUIP Paam [£J0) U0 OPIOIQIAY UOINJ[NSOIIN JO SISOP JUAIJIP pue yue) s 1aKe1ds Jo 2dK) 191em Jo (saaenbs ueaw) aoueLiea yo sisAjeuy -¢ aqe |,
Conped?
[t

b - R ¥ 67 AT (Ang o) | 63 | o D ooy 6 o€ g e bbb CE0 #8530 6 610 wrmes of? e T o€l o 65T sonsle ofem of of em <



AR les o) o las FF ol ((55)9LisS aluo g pale) LT cbilis 4 pis VY

300 7 a Control
% 250 | ¢ sals
I'_
2 £ 200 -
4
y = 150 -
j\‘ "g 100 - fg e e 1gTEAR e Weeeee Fh—stxear
a - Jol Jw
E —e— Second year
= 30 7 P9 Jlw
0 T T 1
. \B ¥ Fa As
(ghal) gy yilsuySd (SSAle 50
Nikosulfuron Doses
300 7 . 10 Times
o 250 -
2
B oz 200 -
15
o = 150 -
% 5 Js! Juo
s 1004 0 *IB 0 N awts 0 . First year
o~
= e93 Jw
a 50 4 —e— Second year
0 T T T T 1
. B ¥ $a As
(Gha) g y5ilyusSs (AL 3o
Nikosulfuron Doses
300 -
2 250 -
2
, Z 200 -
4z
=4 ; 150 - Jsl L
ﬁ; = . e e N Lm g = First year
— e 100 - 295 Jlw
g —e— Second year
& 50 -
0 T T T T 1
. Y. ¥ F A
(@ha) () sil s (ESALe 50

Nikosulfuron Doses

99 P @b as )50 5 gladile JS 65155 5 (19,58l gwsSd (S e 3,5 e g lew (350 53 B3] 3,90 T E95 S wB 1~ JSWS
olejl gl @liseo Jlw
Al o I3 gime BT 186 1o )3 B prdaw 13 LSD el Lolul p S yde Gy Sy il b sl ke
Figure 3- Interaction effect of water type of sprayer’s tank and different doses of Nicosulfuron herbicide on total weed

density of corn at two year
Means with the same letter does not significantly different based on LSD at 5% probability level.



V)30 8es sl5al 9 9 5ot (998l pmgSd ASCe (S 1 o0 unblite O 136 (o

aald
200 Control
3
. 400
;} .
=
% g 30
1k Js! Jus
] = 200 4 o NN m-- First year
- P9d Jw
A 100 —e— Second year
E
C
0 T T T 1
Y. ¥. I As
(gha )y 55055 AL 5
Nikosulfuron Doses
27 90 ).
300 1 10 Times
. 400 -
;3 .
2
1, g 300 -
1z ol Jlw
D= 200 N e = First year
%2 PP -1 £ J
e R s W —e— Second year
‘g 100 . i
5 =k !
0 T T T T 1
Y. ¥ . A
(@A) 5il5ussSs (ASALe 5o
Nikosulfuron Doses
¢ 3V
200 20 Times
.
-y
)
. 400
s
0, E 300
iz Jol Jlo
® = 200 oot FirSLy@Ar
X3 £3d
= 100 —e— Second year
E
!
0 T T T 1

(ghal)qy,stlsuwsSe (asale 30

Nikosulfuron Doses

@, as,50 550 Gadile JS SIS ()39 32 (09,58 gusSel (IS le 3215 e g (o (3350 3 03l 3,90 T E95 (S o —E U

oiabojl (sl ya ! Cilises JLws 93 3

A3l o gxe M) 431 1o y> O pdaw 3 LSD (yg0l (sl 5 S jide G o JBlhis b (gl Silie
Figure 4- Interaction effect of water type of sprayer’s tank and different doses of Nicosulfuron herbicide on total weed dry

matter of corn at two year

Means with the same letter does not significantly different based on LSD at 5% probability level.
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Table 5- Interaction effect of water type of sprayer’s tank and Nicosulfuron dose on corn yield and yield components
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of spraier‘s (g/ha) Bi'ol ogical index ear ear's row No. per ear (cm) W(zig)ht
tan - g
yield (g/m?)
sls (+)aals 1851.2¢ 31.14 13.1¢ 33,70 349.1° 13.98 29.28
Control Control
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Means with the same letter does not significantly different based on LSD at 5% probability level.

Olee Jlosl & G LS (3STg 3950 Jlainl g 390 (5o
ot phae Jlas! 3o ) e S50t 4 (ublize
e Sopotn a5 (W )0 F) (olj oS Sk (> 5 ol
bl (pSuide Jools o 35k 5l g ol Gtalesl 13) paiitans

(0 Jgi) ol 5, os i Jga g o 0358500 Sy

C.'JJ:A‘L.IHJJSJAS

O3 bl (e Ol g5 il ool sy ol bl
/0) yls me ails 3 Shas 1 (g)98l g 308 e o3l I
Olao ygomed j O)yd ash o, Slas lade 1y S g (P
odnlilie (19,98l 5S3 3 )8 pas loi )3 0 Slee ljal alie
28 Jdo g e Ol g5 iiSemy iran (B Jpz) 4
331 (P +1+0) Joomine s ol 1t il S5l
e Sloles g Gl sl Jlw 93 5 50 4 S gpp by
s 3,k e appyss SplS e Gl ool
(& JSs) <8l ol (p=+/+0) ()b sime y5boas 5 &3

3y Slas o it (Sl duwlio I odel Cawnds ol wluly

e (¥0) casdy yd by dlass (mupe yio )3 p)5 FYOY) S5jolow
P (pyS YOIO) @yd asly Voo 39 9 (PYVIY) UM 0 b S
3 bl 350 53 odlil 3)90 OF ygee 593 Ve Jloe jlos
Ar) G9sglgmwaSis D)l jlade diniy olyendy (publise (i
pis g ol ol ald Jlog &y Coms &5 15 sdalin (LS )3 55
Y& 5 FF VY QY dgd s o pa eyadaweSs (iS cale dy,lS
S Jlasl &S ponae cpl 44 (0 Jodo) b slis iulj8l as o
5 olyomay piSiile Jobo OF )b 5l (199 V+) (smablie e
e s Sles aidin L) Joa> 4 pxie (IS il 043 4o
3y Shos gmed o] el g o0, Shos @lin iy L
Ol g acs aaled @yd ML il Ver 5 il sliw (S jolge
lgi o 45 039 3o o Lady slajles el Sk aoes
Lol g > 3y Shoe 90 S cwlio (5,5 0ly (lgicas
loge s Ve 3 3,Shes (ialil 555 s alan Mo &S yobolan
ol yees 590 Ve Jlosl 3939 b g sl 00 &) cumbline i |
s5bds oy Sas 25 e cplply ool oduis cols ass oyl
cwlie ()8l 1) 5 (uablize (lie Jlosl (lgi o5 glad



Wo )30 8es sl5al 99 5ot (9 98l pmgSd ASCe (S 1 o0 unblite O 136 (o

2500

Control
Ky
2000 -
=
i 3 1500 - .® abc
2= gbc—* abcd
NE}J & 1000 ~ . _“."_%d.,.n--“ﬁcd ------ m-- Firstyear  Jgl JWw
=~ c —e—Secondyear o9 JWo
500 -
md
0 T T T 1
. Y. ¥. 7\ As
(gha )y silauwesos (SSale 3o
Nikosulfuron Doses
2500 + 10 Times
ST LB
2000 |
J=
2 1500 -
a2 =
?E
a8 J .
E.ﬂ (‘5 1000 4 O TRLTT T e [T F\;’gtyear J5‘ le
~ —e— Second year 03 Jlw
s00 | year o9 J
0 T T 1
. Y. ¥ IR A
(ghal) y ysdlguwsss (a8ale 50
Nikosulfuron Doses
2300 20 Times
2000 - AN
J=
2 S,‘_.: 1500 4 abcd
2 E
"’;% g 1000 |  eBed . T T e w Firstyear Jol Jw
~ —e— Second year pgd Jw
500 -
- d
0 T 1
Y ¥ ¥ M
(ghal)y ysalsusss (ASale o
Nikosulfuron Doses

oilejl (g liseo Jlw 93 55 0,5 aild 5,5los (49,980 g g5 339,15 S1ule 9 (il (3350 43 23LEw] 3590 O Eo3 LiiSoR p —0 IS
Al o gxe M) 431 1o y> O daw 3 LSD (yg0l (sl 5 S jide o o JBlhis b (gl Silie
Figure 5- Interaction effect of water type of sprayer’s tank and Nicosulfuron dose on corn grain yield at two years
Means with the same letter does not significantly different based on LSD at 5% probability level.
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Introduction: There are many factors that affect the efficacy of herbicides such as formulation,
physicochemical properties of the herbicide molecule, morphology and physiology of weeds, application time,
and environmental conditions at the time of herbicide application and quality of their carriers. Meanwhile, water
is considered as the most important and common carrier in most herbicides in which the activity of herbicide
molecules are influenced by its quality. In general, there are many factors that stimulate water quality such as
water hardness, pH of water, water temperature, bicarbonate ion content, turbidity of water and organic matter,
iron and other substances affect the uptake, transport and optimum performance of some herbicides. Effect of
magnetic fields on water is now the subject of an increasingly large research effort because it is known to reduce
water hardness. In physic science, it is well established that by passing water through a magnetic device, the
water can be influenced. However, the literature review in physical science in different country indicated also
that magnetized water induced a change in water physicochemical properties such as conductivity, surface
tension, viscosity, vaporization rate, and pH. So this technology was used in different countries who all reported
the successful use of magnets in treating water for herbicide application. Using magnetized water in sprayer’s
tank for some herbicide which sensitive to hard water, with reduced does, might lead to better weed control.

Material and Methods: To study the effect of passing water of sprayer’s tank through magnetic field on
Nicosulfuron efficacy, yield and yield components of Corn (Zea mays L.) two factorial experiments conducted
based on randomized complete block design with three replications at the research field of Ferdowsi University
of Mashhad ( Lat 36°15' N, Long 59°28' E; 985 m Altitude) during 2016-2017. Experimental factors included
Nicosulfuron dose in 5 levels: 0, 20, 40, 60 and 80 g a.i. ha® (recommended dose) and water type of sprayer’s
tank with 3 levels (no magnetic water, 10 and 20 times passed water through magnetic field 650 mT).
Magnetized water was produced by a commercial magnet namely AQUA CORRECT (650 Gauss magnetic
field). Plots were sprayed on 6-leaf stage of corn by a knapsack sprayer with a flat nozzle no. 8002 at 240 kPa
and with delivery volume of 185 liters per hectare. At the end of growth season (physiological maturity of corn),
crop height, yield and yield components of corn including plant height, No. of row per ear, ear length, No. of
grain per row, No. of total grain per ear, 100 seed weight, grain yield, biological yield and harvest index and total
weed density and total weed biomass measured in 2 m? area of each plot. After Batrlet test and confirmation of
homogeneity of error between two years of all data were analyzed by SAS ver. 9.1 and Excel ver. 2007 and
treatments were separated using LSD Test. All statements of significance were based on probability of (P <
0.05).

Results and Discussion: According to the results, 10 times of passing water of sprayer’s tank through
magnetic field (650 mT) combined to 60 and 80 g a.i. ha'* Nicosulfuron significantly reduced total weed density
and biomass in corn field. The maximum biological yield of crop (42510 Kg ha), grain number in ear’s row
(45), total number of grain per ear (627.2) and weight of 100 grain of corn (35.5 g) observed in 10 times of
passing water of sprayer’s tank through magnetic field (650 mT) with the 60 and 80 g a.i. ha™* of Nicosulfuron,
which were 57, 21, 44, and19% more than the control treatment (no herbicide and no magnetized water),
respectively. Also grain yield of corn increased significantly (p < 0.05) in control treatment of water with
increasing the Nicosulfuron herbicide doses in both years of this experiment. The maximum yield observed in
the combination of maximum Nicosulfuron dose with 10 times passed water of sprayer’s tank through magnetic
field (650 mT) in both years. The lowest grain yield observed in the control treatment and the highest ones
achieved in 100 percentage of herbicide recommended dose. It was concluded that the best combination
treatment was 60 and 80 g a.i. ha™* of Nicosulfuron and 10 times passing water sprayer's tank through magnetic
field 650 mT for corn.

Keywords: Herbicide dose, Water of sprayer’s tank, Weed dry weight
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