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Table 1- Chemical analysis of water used to prepare different water hardness levels

pH Ca Mg Na HCO; CO; Cl TDS
mg/l
7.6 60.2 134.4 855.6 262.3 0 1398.7 3800
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Figure 1- Estimated EDs, of glyphosate for plant height at different levels of water hardness in presence and absence of adjuvants

There is not any significant difference (0:<0.05) among means where their standard error bars overlaps each other. *check plot data of X-Change experiment was plotted as

there was not any significant difference between means of check plots in two experiments.
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Figure 2- Estimated EDs, of glyphosate for plant biomass at different levels of water hardness in presence and absence of adjuvants

There is not any significant difference (0.<0.05) among means where their standard error bars overlaps each other. *check plot data of X-Change experiment was plotted as

there was not any significant difference between means of check plots in two experiments.
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Figure 3- Estimated EDs of glyphosate for plant regrowth at different levels of water hardness in presence and absence of adjuvants

There is not any significant difference (0:<0.05) among means where their standard error bars overlaps each other. *check plot data of X-Change experiment was plotted as

there was not any significant difference between means of check plots in two experiments.
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Figure 4- Plant height, regrowth and biomass response to glyphosate dose at different levels of water hardness and concentration of X-
change additive.

o,A, +: Water hardness = 47.5, 95 & 190 mgL"' (Mg™ + Ca*) respectively without X-change. X,0,V: Water hardness = 47.5, 95 & 190 mgL"' (Mg*™ + Ca™)
respectively mixed with X-change 0.25%. &, *, ®: Water hardness = 47.5, 95 & 190 mgL" (Mg*? + Ca*?) respectively mixed with X-change 0.5%.



AN

GJJ.JOJJJJ&‘ JU.AJ;U

S e sl c(....;_,,«T S s o3le 4w 5l JSCaze X-change
S Gl b Jes e il e IS T 6o
Sho Sl S S e Sl PH B 5
SAE o oBa s S5 nl 53 sre paegel Sl s

«S (Elliott Technologies Limited, 2006) Lk e uf 33

80

Plant height (cm)

=
[
©

Ammonium sulfate (10 gr/L)

Sr oo s il 65 L JES  OSe s zIV/e)
035581 &5 Ldowy s pl & 5 03500 Ly LS
Sl SIS G 38 U L5 el Sl s

.gw\ﬁj‘l:& S 528 5 s
G Ly kb e S Gy plin) L e Jl

sl 0 ko3 S

Density (Plant m™2)

3
Glyphosate dose (L/ha)

80 —

@
o
1

Dry matter (gr/plant)

Y
S
1

20 —

Dry matter (gr/plant)

Porgel Olgmw (539581 ol pog Ol (SBuw ilisee Zglaw 55 Cumghy W5 SIS 4y il )8 dlgy SUbS ()39 9 Do by (W] Frwly —0 JSUS

Figure 1- Plant height, regrowth and biomass response to glyphosate dose at different levels of water hardness and concentration of
ammonium sulphate additive.

o,A, +: Water hardness = 47.5, 95 & 190 mgL"' (Mg™ + Ca*) respectively without X-change. X,0,V: Water hardness = 47.5, 95 & 190 mgL"' (Mg*™ + Ca™)
respectively mixed with X-change 0.25%. +#, *, ¢: Water hardness = 47.5, 95 & 190 mgL"' (Mg*? + Ca*?) respectively mixed with X-change 0.5%.
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Table 1- Equation coefficient for different plant characteristics responses to glyphosate application at different levels of water Hardness and

additives

Addetive Water Biomass Re-growth
concentration hardness, Equation
(%) (mgL-1) coeft.® Estimate SE Estimate SE Estimate SE
i 1.251 0.094 1.206 0.091 2,530+ 0.6583
d 56.90 0.490 64.31 0.547 53.507 2.295
475 el 2.478 0.213 2.626 0.217 3.332 0.312
0 95 e 4.408 0.248 4.611 0.258 3.486 0.287
v 190 e3 31.407 5418 33.82 6.082 10.52 1.931
;;:r 475 o4 2.307 0.210 2.445 0.214 2.992 0.404
% 0.25 95 e5 2.498 0.214 2.619 0.217 3.041 0.383
190 6 11.734 0.904 12.31 0.994 7.066 0.758
475 o7 2.249 0.210 2.37 0.213 3.830 1.214
05 95 e:8 2.362 0.212 2.50 0.215 3.330 0.306
190 e9 6.579 0.344 6.87 0.372 3.907 0.659
b 1.465 0.229 1.396 0.218 1.950 0.339
d* 59.16 3.420 67.05 3.800 46.63 3.489
47.5 e:l 3.495 0.514 3.66 0.536 3.72 0.531
; 0 95 e 6.179 0.905 6.58 1.005 7.16 1.245
§ 190 e:3 NA NA NA NA NA NA
E. 47.5 e 3.224 0.508 3.41 0.532 3.59 0.551
é 3 95 e:5 3.588 0.519 3.76 0.542 3.75 0.533
g 190 e:6 17.13 5.141 18.47 5.937 10.54 4.99
47.5 e7 3.158 0.505 3.33 0.526 3.51 0.545
4 95 o8 3.135 0.503 333 0.525 3.38 0.532
190 &9 9.408 1558 9.97 1771 8.71 1.401

**All coefficients are significantly different at «=0.05 of student t test. **b and d values are averaged over el to €9 equations as there was not any significant difference
among them. T & ¥: shows estimated b7coefficient and its standard error respectively equal to 20.095 and 146.855. The coefficient was significantly different from others

and was not contributed in average. NA: Not applicable.
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Abstract

This study was conducted to investigate enhancement effects of additives on efficacy of glyphosate at different levels of
water hardness on camelthorn control at Abasabad Research Station (Mashhad) during 2009-2010. Two separate
experiments were carried out. In the first experiment, Four doses of glyphosate (Rundup SL %41) i.e. 0, 4, 6 and
8 L.ha" were separately tank mixed with 0.1, 0.25, 0.5 percent of X-change at three levels of water hardness including
47.5, 95 and 190 mgL™"' of Mg™ + Ca™. In the second experiment, ammonium sulfate at three levels i.e. 0, 3 and 4
percent replaced X-change while other treatments remained intact. Treatments were applied during early May to
camelthorn plants. Each treatment was replicated three times. Results revealed that without applying additives to
herbicide solution, glyphosate efficacy to reduce plant height was significantly declined at higher levels of water
hardiness as EDs, was increased from 2.478 to 31.407 L.ha™". Maximum glyphosate efficiency was observed when X-
change was used with concentration of 5%. It could reduce EDs, to 6.579 L.ha"' compared to 31.407 L.ha™ where no
additive was applied at highest level of hardness. Under low and medium EDsg, there was no significant difference
between xchange and ammonium sulfate.

Keywords: Additive, salinity, weeds, herbicide efficiency






