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Relative Efficacy of Simazine and Select Dithiolcarbamates in -
* the Control of Weeds in Hybrid Sorghum

by )
H. G. SINGH! and M. 5, SARDHA®Y

-~ Sorghum is grown on comparatively heavier soils on which control of
weeds is one of the most difficult tasks as these soils and climatic conditions
give risc 1o a host of weed problem.’ Past cxperiments at Udaipur showed
that application of 2, 4-D sodium salt best controls weeds when applicd at the
rate of 1.0. to 1.5 kgfha (Singh and Faroda, 1964), Yet, some weeds like
Trianthema portulacustrum and Physalis minima remained unhurt and hand
weeding was the best to, control many of the weeds including Trianthema
portulacustrum (Singh and Porwal, 1967). Use of simazine which has given
remarkable control of weeds in maize and also other herbicides as EPTC and
PEBC which hold great promise are worth trying. Since time and rates of
application of these herbicides are different for different crop weed situation
it will be of practical importance 1o try these new herbicides and work out
proper lime and rate of application and to sec how the new practices compare
with the traditional methods of controlling weeds by the use of 2, 4-D,

Materiale and Methods: The experiment consisted of three herbicides viz.,
simazine, EPTC and PEBC with seven concentrations viz., 1.0, 1.5, 20, 2.5
3.0, 3.5 and 4.0 kg (a.i.) per hectare, applied as pre-planting and pre-cmergence
treatments making thereby 21 treatments in pre-planting and 21 in pres
cmergence series. To (hese treatment combinations one control in pre-planting
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and one standard (2, 4-I application) in pre-emergence treatments wwere added,
These 44 treatments, replicated two timcs‘ were tried in split plot desij

Simazihe, EPTC, PEBC and 2, 4 D sodium'salt were ‘.pphcd through
Tafazine (50% a.i)), Eptam (60% a.i.), Tnllnm (60% a.i.) and’ Bladex-A (80% a.i.)
respectively as aqueous sprays, '

Hybrid :()rs.'hum' CSH-1 was sown on June 27, 1965 as a test. crop.
Pre-planting application was done 10 days beforc sowmg EPTC and PERC
were incorporated into the soil immediately after spraying. Since incorporation
is not possible after sowing without disturbing the seeds, application of EPTC
and PEBC was made before sowing in case of pre-cmergence application,
Pre-emergence application of simazine was made one.day after sowing,

Dry matter production and uptake of N by weeds and gram yield and
uptake of N by the eorghum crop were used as criteria for treatment evaluation,

Results and Discussion: Dry matter production and up!ake of N by weeds :
Applicatjon of herbicides as pre-planting treatment reduced weed dry matier
production over control by 56 and 14.5 q/ln at 30 days. aftcr sowing and at
harvest respectively.  Corresponding per cent wise decreases were 66,7 and
47.7. Uptake of N by weeds due to the application of herbicides was reduced
by 14.0 and 27.1 kg/ha at these stages respectively with per cent decrease of
36.5 and 32:5. Although there was no significant difference between 2, 4-D
treatment and herbicidal treatment, reduced- dry matter producllon and N
uptake were to a very great extent associated with herbicidal trcatmcnt '

On the effect of different herbxcndes it may be noted that app!ncanon of
simazine very drastically reduced producuon ‘of dry matter and uptake of N
by weeds. Simazine as pre-planting and pre-cmergence treatment did "not
differ in its effect on dry mancn productxon or uplakc of N by wegds H

TABLE 1. Eﬂ'cc! of diﬂ‘crcm rrcalmcm.: on dry matter p'oducrlon mxa' upmkc of N b) wccds

o Dry matter (g/hz) © 7 “Uptaké'of N (kgfha) -
Treatments e ————— —
30 days . atharvest 30 days _“at harvese
Control 141 449 383 834
Standard . 1108 299 231 60.3
Treatments 8.5 286 242 544
Simazing .34 166 114 36.2
EPTC 112 S 316 635
PEBC 10.7 - 3.5, 29.5 63.4
S. Em, + 03 o 3k 31 2.1

L.S.D. at 5% 0.9 36 ‘89 . 6.1
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“Weeds" produced more dry matter'and removed. N to ‘the extent of
83.4'kg/ha in check plots. Dry ‘matter production and removal of N therein’
wassignificuntly greater than that in plots wheré either 2, 4-D iwas applied or
~new treatment were tricd. While-there was no difference between the effect of

2, 4-D tind new reatments, effects of both of these practices were significantly
better than applying no treatment. Thus usc of 2, 4-D saved N to the éxtenl
of 23 kgsha and that of new herbicides saved about 29 kg N/ha,

~TABLE 2. Combined effect of different herbicides and their rate of application on dry matter
production (giha) and uptake of N (kg/ho) by weeds at harvest

Herbicides
up::i?i%ﬁ;ﬂ " Simazine EPTC PEBC _  SEm+ LSD.at:%
ety
Dry Dry Dry . Diry ' Dry
matter matter N matier N_ matter N matter N
10 250, 463 345 578 355 . 638 29 59 BRI . 167
1.5 2.5 470 351 593 322 S8
20 186 395 . 341 576 405 732
25 174 382 276 6L 219 527
30, 152 300 402 779 313 563
3.5 1.5 330 331 577 366 644

4.0 82 197 379 728 312 778

" -It may be noted from Table 2 that application of simazine tendéd to

reduce weed dry matter production and N removed by them with increasing
rates of application, 'Il'mny also be pointed out that decreases or increases in
uptake of N by weeds due to different weed control treatments were propor-
tionate ‘to dry matter production by weeds. Although increasing levels of
simazine had very depressing effect on uptake of N it was not upto the applica-’
tion rate of 2.5kg/ha that effects were drastic. Al higher rates of application
than 2.5 kg/ha weed dry matter production and uptake of N were cut off
absolutely. Slmﬂarl}r within the given levels of EPTC and PEBC dxﬁ"erences_
on weed dry matter production and removal of ‘N were not significant but
compared 1o the effect of simazine at any level weed dry matter production
and uptake of N over EPTC and PEEC were significantly less. Weed dry
matter production and N uptake were significantly more i, e. at the rate of
1.0 kg/ha the removal of N under simazine was 46.3 kg/ha and under EPTC
and PEBC ar the same rate were 57.8 und 63.8 kg/ha respectively,

In most of the cases pre-emerzence appiication was the best and pre-
‘planting application ‘had poor cffect. Better control of weeds due to pre-emer-
gence use of simazine appears o be due to upsctting of physiological functions
of the weeds particularly at pre-emergence stage which is clearly evidenced
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by reduced dry matter production and N uptake by sweeds which are impumnt
characterjstics ol growth. ,.Weeds growing in plols treated with. simazine.
produced.only 1/3 dry matter. as compared o those growing' in- d_ﬂhml_.;:c.r_b;a-'
mates treated plots, Damaging cffect of simazine in reducing the dry matier.
production by weeds and uptake of N by them were, further apgravaied when
simazine was applied at the rate of 1.5 10.2.0 kg/ha as ,p_fc-émc_rgg;n,ce-
ireatment,

Grain Yield: An examination of data on the effect of different herbi-
cidcs on grain yield indicates that all herbicides were equally EITEG{WE in so
far as effect on grain yicld was concerned, Similar was the case “with respect
to the-cffect on removal of N by the crop. There, however, ncpurrcd_srgmﬁ-
cant variation duc to the effect of herbicides at different levels. Highest: yield
was obtained when application rate did not exceed 1.0 ke/ha. !nc’reasiﬁg rares
of herbicides tended to significantly scale down grain yield of sorghum,
Uptake of N under the influence of different herbicides almost followed ‘the
‘same pattern as on grain yield. R

While relative efficiency of herbicides in terms of grain yield and uptake
of N was very large when they were applied as pre-planting treatment, there
was, however, no large difference as regards their effect on gi'afn vield and
uptake of N by sorghum,

The effect of the new set of herbicides was.beiter than -control but
inferior to 2, 4-D standard treatment. , A further reference to the combined
effect of different herbicides and their nmt and rate of application on grain
yleld shows that appllcatmn of s:mﬂzme EPTC and PEBC at_ the rate of.
1.0 kg,fha was the br:st and any. increase bEji'ﬂnd this luaves advcr‘:e effect on_
the crop. While simazine did not seem to be so serious in increasing concen-_
tration from 1.0 to 2.0 kg/ha, application. of EPTC and PEBC even at the rate
of 1.5 kg/ha SEHDHST}' jeopardised txpressmn of grain yield. Similarly all the.
herbicides were - found to be superior to. contnﬂ we:ds and increase grain yield:
when applied as pre-planting treatment, Ple-plantmg apphcatmn of simazine,
EPTC and PEBC increased. the grain yield over pre-cmergence application by
156.3, 30.0 and 63. 3 % respectively.

Application of herbicides particularly simazine brought about very
good results when made in suitable combinations with time “and rate of
application, Appl:catmn rate of 1-2.0 kg/ha as prﬁ-plammg trcﬂtment gave
similar results and when compared with higher doses or pre- emergenﬂe treat-
ment, increases were statistically significant. Pre-emergence application on the
Whulé was unsatisfactory for all the herbicides but it- was particularly-true
for simazine. .In.no case there was any scope-to .increase. thé, dose bayond
1.0 kg,ihq, Pre-planlmg application | nf suﬁazmc? EPTC apnd PEBC- JHCfﬂﬂSrEd--
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Tance d.  Combined effect of different herbicides and their rate and time of application
on grain yield of sarghum {g/ha)

Rate-of . Herbicides
application - o
(kg/ha) Simazine EPTC PEBC 5.Em. l;isyg *
“1.0 25.2 26.3 '26.8
1.5 25,1 21.5 24.0
20 7.3 18.1 153 i
25 19.1 12.1 221 2.5 7.0
a0 14.5 13.5 15.3
35 101 22.5 166
4.0 6.9 159 18.6
Time of application -
Pre-planting 264 20.9 245
' . 1.3 6
Pre-cmerpence 10.3 16.1 _ 15.0

grain yield of sorghum by 16.1, 4.8, and 9.5 g/ha over pre-emergence applic-
cation respectively; Increasing rate of application were associated with
reduced grain yicld which can also be verified from the existence of inverse
relationship. The correlation coefficient was 0.94 and regression equation was

= —-4.06X+29.05. This shows that a unit increase of 1.0 kg/ha in the dose
of herbicide decreased grain yield-by 4.06 g/ha, '

Maximum and significantly higher grain yield per ha was obtained-when
simazine [was applied at the rate of 1-2.0 kg/ha as pre-planting treatment.
Inteased grain yield of sorghum due to this' treatment might be because of
reduced weed infestation which, in turn, might have- made more nutrients and”
water available 1o crop plants. Since N isthe wcst inyertint limitirg facto
in crop production, increased uptake of this element might, in all possibilities,
have increased grain yield. Increased yield of sorghum with the application
of simazine at the similar rute of application were also reported by Brasesco
(1962), Matvecnko (1964) and also by Shell (1960).

Higher doses of simazine not only did not offer any advantage but they
were associated with decreascd grain production., Decreased grain yield with
increasing rates of application appears Lo be due to toxic effect of simazine on
sorghum plants at both the stages, but particularly al pre-cmergence stage.
Injurious effects of simazine on sorghum at higher rates, particularly at pre-
emergence stage were also reported by Elder (1961), Albert (1961) and
Faivre Dupaigre (1963), Reduced yicld of sorghum due to doses of simazine
below 2.0 kg/ha, however, might be due to reduced control of weeds,
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< ExIstence v SiguInGA L uegauve correlation ot U.87 between thr.- mtes of
simazine ar pre-planting ahgu and ‘grain yield ‘show that h:ghcr ratea nf
application were not ‘associited with higher yields.  The' regression cquntmn
= —8.21X +46 52 shows that inerezse in the apphcalmn rate of simazine
h}' 1.0 kg/ha decreased grain yield by 8.21 qjha while at pre-emergence smtt:
the correlation coeflicient was 0.89 and the ' fe gression equation Y= -3, 43}{
-+24.00 showing that yield of grain was dccrtaacd by 5.48 q/ha wuh an
increase in the application rate |le" 1.0 kg/ha, Tt thus comes out that reduced
dry mauter production by weeds was not associated with increased yield most
probably because of damaging effect of simazine on the crop also. The rates
of application which reduced dry matter preduction by weeds also. had a
similar effect on grain y:e]d

In case of EPTC and PEBC good results were obtained at the rate of.
1.0 kg/ha when applied as prc-p]qnung zrealment - Yield of grain d-::r:reasnd
but in an nonuniform way wﬂh the mcrcasmg rates of applm tion .of EPTC_
and PEBC and particularly at pre-emergence state, probably due’ ‘1o’ soil
conditions not. exactly understood or due to lack of inadvertent prcmsmn
in-their application. -~ Toxic effcct was more at ‘higher ‘rates of application,
particularly at pre-emergence: stage, ' . Toxic effect of these ‘herbicides on
sorghum were also reported by'Freeman and Waldrep' (1963) and Orsenigh
(1963)." :

Poorer grain yicld due to the use of EPTC etc,, m.ight_-_als_p-hg due.m.
poorer weed control with thess herbicides which was also.reported by
Orsenigo (1963).

- Existence 0i a wcgauve siguigeant correlation ol UY4 between the levels,
ol herbicides and grain yield and the regression .equation Y= -4.96X-+4-29,05.
show that increase in the rate of application of herbicides as a whole.increased
grain yield by 4.06 qfha; This: relationship shows increased. toxic effect of
increasing raiﬂs.af_application on.grain yii:ld.

The rate and time of application uf thesa herbicideshad a very profound

effect on uptake of N. Out of the new herbicides umd highest uptake i.e.

64.5 kgfha occurred ‘when simazine was ‘appliéd ‘at 2.0 kg/ha but application
rate of simazine from 1-2 kgfha did not significantly affect-the N uptake but
higher rates tended to apprecizbly lower: down the: -uptake of 'N. ' Rate of
application of EPTC and PEBC had no effect on uptake but in“most cases:
1.0 ‘kgfha. increased uptake of N, ' Pre-planting ‘applization of simazing
resulted in the:uptake of 53.0 kg/ha which was 24.3 kg/ha more than that under
pre-emergence treatment.. Carrespnndmg pre-plant:_ng apphcatmnl ‘of EPTC‘
and PEBC were inferiorto pre-planting treatment of simazine;!
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TapLe 4. Combined effect of different herbicides witl different rates and ttme of application
ont iptake of nitrogen by the serghum crop (g/ha)

“Rate of 'Herbicides

application ' ' :

(kg/ha) Simazine E_PTC__ . PEBC . S.Em. = L.5.D. at 5?{.
10 51.0 429 62.0

-1.3t 55.8 9.0 330
20 64,5 M1 @?.G

25 40,8 - 24 446 6.9 -19.7
30 3.2 6.9 32.i

35 26,0 325 20.3

4.0 141 e 28.0

Time of application:

Pre-planting 53.0 38.6 .‘ CA3q
L 36 ¢ 103

Pre-emergence 287 327 354

Uptake of N:

Significantly increased uptake of' N was noted under ‘the pre-planting
application of simazire, applicd at the rate of 1-2.0 kgfha followed by that
under EPTC and PEBC applied at the rate of 1.0 kg/ha,  Greater uplake of N
under pre-planting treatment as a whole as compared (o pre-emergence treat-
ment appears to be due to the effective weed conwrol and safety to crop under
these treatments, In case of pre-emergence treatment or under higher rates of
application crop was so much damaged that sufficient population andjor
growth was not availabie to make use of N set free due to control of weeds,

Summeary and Conclusion: Application of simazine, EPTC and PEBC all
when applied at the rate of 1.0 kg/ha as pre-planting treatment compared well
with standard 2, 4-D treatment and were superior 10 no treatment. Effective
control of weeds and associated increase of yield of the crop shows that all
these herbicides hold a very great promise in this direction but further experi-
ments are necessary by employing lower doses to work out the suitable dose
and innocuous method of application of these herbicides. Pending further
investigation, application of simazine as pre-planting treatment i, e. 10 days
before sowing, would increase yicld by 66.2 and 21.09%, over control and
standard 2, 4-D trcatment respectively., The reduction in weed dry matter
production were found to be 48.5 and 21.7 % over control and standard 2, 4-D
treatment. Pre-emergence treatment of none of the two herbicides tried was

found to be useful,
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