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SUMMARY

Pot experiments were carried out to estimate the efﬁcier%cy of the
synthesized petroleum aromatic derivative {propanil - $02) as herbicide either
separately or in combination with commercial herbicide thicbencarb and
inseclicides {Carbaryl, Carbofuran and Malathion} on barn}ardgrass
(Echinochloa crus - galli (L.) P. Beauv) and for rice (Oryza sativa cv Giza 176).

’ ' dnl

The determination of the effectivenes of propanil = $0g in controlling
bamyardgrass showed no significant results. After application of propanil - 803
with thiobencarb the injury symptoms appeared on the Ireated seadlings of
elner barnyardgrass or rice were naarly .si'r-rsﬁ!ag to. those sprayed with

‘hRiobancarb alone.

The interaction effects betwesn propanil - S0, and the exgmined
. o
a.s3tiiass shevea slight reduction in rice dry weight and grain yi2ld ranged from
’

1 . 3% 2%sr the gpplication of the insscucides 1 {o 4 days before and after

poparit - §07 treatment respectively Tne abizined data wes not significant
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The vegetative growth and yield of rice plants were less injured when the

time interval batween insecticides and propanil treatment increased.

Rice plants were not affected by the application of the used insecticides

N

plus preparil - SOz .
INTRODUCTION

Chemical weed control is a miracle of our technological age and it has
been at the fore front in technological achievement. It involves knowledge in the

flelds of chemistry and biology (Ashton and Crafts, 1981).

. New and better herbicides are being continuously synthesized and
qa:ve\oped. Yields of cereals, soybeans, cofton, sugar beet, and inany other
- cﬁ:ps have increased in some cases 100% after application of synthetic organic
herbicides {Ashten & Crafts, 1981).The herbicides are classified into two major

groups inorganic and organic.

Propanil is a member of amide herbicides. it is especially valuable in rice
culture because of its high selectivily. Rice plants are 40 times more™tolerantof.
propanil lhan barnyardgrass (Matsunaka, 1865). The resi‘stancehgf rice to

LI v T o

propanil has been attributed to the ability of these species to degrade ;:-n'opanil

L more rapidly then most weed species (Adachi, et. al. 1966).

v 'Chemical weed contral in direct - seeded rice demands astrict herbicides
'application timing because rice and weeds are of the same grawth stage (De

Datta and Bernasor, 1973). The ideal herbicides for weed control in rice
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combines high selectivity and eflicacy with safe application methods (Hassan et
2/, 1930}
tnteraction betwee=n herbicides and insecticides'were reporied by (Smith

and Tugwell, 1975 and Mukhopadhyay and sen, 1981), It was hound that the
organophosphate and carbamate insectibides interact with the herbicide propani

to increase injury to rice {(Bowling and Hudgins. 1986). - =
Thz aim of the present study was to t{est the e'ﬁi'r:'i'ency of the-synthesized
propanil SO, as herbicides either separately or in combination with commercial

herbicide and insecticide on the growth of barnyardgrass and rice.

MATERIALS AND METHODS

reparation of N-propanil 3, 4 - dichlorobenzene sulphonamide {propanil 802_1
o .
]
SO- NH -C-CH -~
Cl 2 - CH, - CH,

TS
=y

Cl

This compound was prepared in three steps:

Mixing 1,2 dichlorobenzens with CI SOz H in a sclvent of CH clé {Stewart;

.I}_.'

1922).

B The produced dichlorobenzene sulphonyl chioride was treated with NHg
OH according to {Somasekhara, 196B) to prepare 3,4- dichlorobenzene
suiphonamide. C, 3,4 - dichlorobenzene suiphonamide {0.005 mol) was

mixed with propiony! chlorida {0.007 mal} and gizgiz! acetic acid {5 mljon

woiding tath. "hs coiid croduct was fiitered, dissolved in Na HCO4 |
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acidified with glacial acetic acid and erystallized by ethanal ta produce N-

propionyl 3,4 - dichlorobenzene sulphonamide (Ei-Dib, 1978).

Commercial herbicides and inseclicides used

Peslicides Comman Chemical name Trade name Formulation
Herbicides Propanil -+ 3.4 - dichloroprepionaniliae Stam F -34 Fe
: Thicbencarb £ [(4 - chiefophenyl) methyl]  Saiufn 20% EC
" diethyl caarbamothioate.
Inseclicides Carbaryl 1-naphthyl methyl carbamate  Siven 85% Wwp
Carbofuran 2,3 dihydro -2+ 2 -dimethyl  Furadan 5% G
~ 7 - benzofurany] methy)
carbamatle.
Malathion o,a- dimethy! phosph Matathion 80% EC
orodithioate ester of

diethyl mercaptosuccinoate.

Emuisifiable

Ec =
WP = Wiltable Powder
G = Granules

. pot experiment:

The experiments were carried out at Rice Research and Training Centre,
Sakké, Kafr El-Sheikh under greenhouse conditions (average iemperature 28+
2 C during the day tims and 18 C at night). seeds were abtained from the'sarhg,

Researcl-'u Centre,

The effect of the synthesized herbicides propanil - SO, was tested either

*

separately or in combination with desired commercial herbicides or insecticides

on barnyardgrass (Echinochloa erus - galli {L..) P. Beauv) and rice {Oryza sativa)
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2. Giza 178, Plants ware grown in plastic pots 20 om depth and 20 cm diameter,
tn each pot 4 Kg of clay lvam soil was placed. Some chemical analysis of the

used soil was as follows:

pH Ec  Cog HCog OM NHs Nos P K 2o
dsim Megil Meqg/l % .ppm ppm PpPM ppm  ppm

v

78 11 1.0 1.8 2.1 29 193 11 825 1.9

Fifteen seeds each of barnyardgrass and rice were plented per pot, aftér
emergence the seedlings ware thinned to 10 plants per pot. Pots ware irrigated
by saturaling the sail several times during the early season. It was flooded first
when the plants ranged from 15 to 25 cm tall. Water was maintained on the
plants during the season except for draining one day before and reflooding one
day after each treatment. Rice plants recejved 40 Kg nitrogen !fec_l as urea 48%

at 25 days after sseding.
The synthesized propanil - S02 and all cotmercial herbicides and

g .
insecticides were used as Kgffed in a total water emulsion of 200Lffed., with a

COg - pressurized back - pack sprayer at 2.11 Kg/cm?2 fitted with flat - fan spray

nozzles # 1004. The boam was positionad 25 cm above each pot.

The Herbicides were applied af half -, one- two- and thres- leaf stages &f

LAY

barnyardgrass and rice at different rates,

" Growih stages of rice plants when freated with insecticides in relation to

(§54)




——

propanil application were listed in the fallowing Table:

Applicaticn time of insecticides Rice grow1h stage
10 DBP 1 Leaf stage -
7 DBP 2 Leaf stage
4 DBP . 2.5 Leafstage
2 DBP 3 - Leafstage
1 DBP i 3.5 Leafstage
1 DAP 3.5 Leafstage
2 DAP 4 Leaf stage
4 DAP _ 45 Leafstage
7 DAP 5 Leaf stage
10 DAP 55 Leafstage

DBP = days before propanil application.

DAP days after propanil application.
The ihsécticideg c:,arbaryl, | carbofuran and malathion were applied at the

rates of 1.2 Kg aiffed wettable powder, 0.8 Kg aiffed granules and 1.2 Kg aiffed
emulsifiable concentrate respectively in relation to the propanil or propanil - 03

{reatment at the rate of 1.05 Kg aiffed emulsrt' ab!e concenlrate

Fresh and dry weights of shoots of bamyardgrass and rice, plant ﬁé?'gﬁt’—
and leaf area of rice plant were recorded at 30 days after seeding. leal.area was
determined wsing LI-3100 Area Meter. Total chlorophyll content of rice leaves

were estimated at 5 days after seeding according to th procedure (Arnon, 1959).

After maturlty the harvested grains were adjusted to 14% mo:sture (Smith,

1974). Rice grain yield in grams per po! were obla;ned The total nitrogen
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content of rice grains was datermined {Jackson, 1967). The siarch,content of

rice grains was estimated using the method of {(Yoschida gt 8[.1972).

The results were statislically analyzed and significance of treatment

differences was estimated through L.8.D. {Snedecor and Cochron. 1669).

effect of propanil, propanil - SO, , thiobencarb and thelr combinations on

bamyardgrass and riu,:-e:
Effective weed conirol progiamms have been developed for the most
severs weeds of rice {(barmyardarass} were based primarily one the use of

propani! and other herbicides (Smith et al., 1977 and Eastin, 1981).

In the present investigation we .tried to compare the effects of either
propanil or propanil - So with thiobencarb when applied at different stages of
growth far conlrolling branyardgrass.

Both bamyérdgrass and rice plants developed dark greed leaves and
stunting within 1 -3 days after thiobencarb applie&tiéﬂ,v;hiie the plants showed
scorching and stunting foffowing the zpplication of propanil plus tr}iobencarb.
The sympioms were obvious at highar concentrations and when the treatments.
were done at the early stages of growth ons - and two - leaf stage. h_is.e planis

racovered from the injury within 7 - 15 days afier treatments.

Table (1) represented that sither propanit or thiobencarb caused
gignificant reduction in fresh and dry weights of bamyardgrass atone - leaf
giags. Weed injun was ranged from 16 - 87% and 28 - 64% following the

epwtication of proranil and thiobencark respeciively. The barnyardgrass - contro)
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stage of growth plant haight, fresh weight, dry weight and leaf arca were
rzducec by 61% , 55%, 54% and 72% respectively following the appiication of

thichencarb at 1.0 Kg. aiffed. This injury decreased at two - and three - leni

stegs of growth. Postemergence {ank - mixtures of propanil plus thiobencarb

enhanced the injury of rice plants greatly at fower stages of growth and at h:gher

concentrations of the herbicides.

Propanii at 1.05 Kg aihed propami + thiobencarb &t 1.05 + 0.5, 1.05 +
0.75 and 1.05 + 1.0 Kg aiffed caused 20% reduction in the total ch!orophyli

content of rice leaves. Thrs reduction was not singnificant as shown in Table (3).

Table (4) represented that rice grains harvested from plant treated with
the herbicides were severely affected at the early stages of growth. When the
plants ware sprayed with either propanil or thicbencarb at one-legf stage the
observed reduclion in yield ranged from 29 - 54%, 29 - 56% respeé@_ively. This
harmfull effect increased by using tank - mixture of both herbicides a{\ the same
slage of growth. however, the reduction in rice grain yield was not siatistically
significant when the plants were treated with'th%hé;bicides either alone ar in

combination at the late stage of growth (three - [eaf éiaga). '

The total nitrogen content, crude protein and starch content of nce gr:ams
were nat significantiy aifectzd by the herbicidal treatments at all rates andirmes

of application as ilfustrated in Tabls (4).

Resuits from this investigation showed that the application of propanil in

combination with thicbencarb increased rice injury @s compared with single
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treatments. This injury was clearly observed at one - and two - leaf stage of

growth and at higrer rates of the combined herbicides.

Previous investigators (Smith et al., 1977, Richard et al., 1981 and Smith,
1981} found thai mixtures of propanil with thiobencarb applied early
postemergence injured rice moderately, bui the rice recovered and the grain

yield was developed which supparts the data reported herein.

Some herbicides injured rice more than propanil but injury for all

treatments was inconsiste_nt {Smith and Khadayari, 1985).

Trials were made to examine the phylotoxicity of propanil - SO; when
used in combination with thiobencarb as shown in Table (5). After application of
propanit - 30, with thiobencarb, the injury symptoms appeared on the treated
seedlings of either bamyardgrass or rice werg néariy similar to those sprayed
with thiobencarb alone. Postemergence application of propanil - SO, at 0.35,
0.70 and 1.05 Kg aiffed, in combination with thicbencarb at 0.50, 0.75 and 1.0 kg -
aiffed cesulted in significant reduction in fresh and dr.y;w*e’ights of barnyardgrass .

. ﬂ. .
at lower stages of growth and at higher concentrations. The percent injury

ranged from 74 to 77% and 41 to 44% at one - and two - leaf stage of growth
respectively al higher rates of propanil - $O5 + thicbencarb 0.70 + 1.0 and

1.05+1.0 kg aiffed as shown in Table (5).

Prapanil - 80, in combination with thiobencarb was also tested on the
vegetative growth and the crop yield of rice at different rates and times of
application as indicated in Tables (6,7 & 8). The phytotoxic effects increased at

lower stages of growth (one - and two - leaf stage) and at higher rates of
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gropanit - 80, + thiobensar® .7 +1.2, 1.05 + 6.50,1.05 +0.75 and 1.05 + 1.0 kg

=¥ fch!

m

Rice grain yield and total nitrogen content, crude protein & starch conient
of rice grains as infiuenced by propanil - SO, and thiobencarb were illustrated

in Table (8). There was singnificant reduction in rice grain yield ranged from 65 - i
3% at cne - leal stage when propanil - SO, + thiobencarb applied at rates of

0.70 + 1.0 and 1.05 + 1.0 kg aiffed respectively. However, the percent injury of
the total nitrogen cortent, crude protein and starch content of rice grains was not

significant.

Herbicides - insecticides interactions on rice:

Losses in the yield of rice crop due to weeds and insects are quite
severe. Biological - @on!_rol i at present perhaps impractical for large scalc use
to combat these pestes. Largs number of investigations have been made on the
use of herbicides and insecticides separately, but very few investigations have

been madsa on the combined use of herbicides and insecticides in rice crap. Very

often weeds and insects infest the rice crop at the:;:;an‘"l'e time (Gifford, 1973 and

Smith and Seaman, 1973). Hence herbicides and insecticides are needed at
about the same time and one application of these combined pesticides ﬁfil‘héip
to reduces the cost of operation.Therefore, it was of great necessity to.study in

detail the interaction of theses herbicides ard insecticides combinations.

With these ideas frials were made in lne present investigation to drive
more knowledge apout the interaction of propanil or propanil - SO, with some
Insecticides on rica wien they were applied al various times and rates before or

after herbicidal {reatmants.




Propanil or propanil - 80, and insecticides interactions on rice:

» Observations indicated that leaf chiorosis and necrosis of rice plants were

less. as the time interval between insecticides and propanil treatment increased.

sThe rice recovered from the interacting effects within a 5 - week period after

-propantil treatment. Otder rice plants recovered more quickly than younger onss.
- Propanil is widely used ‘as a selective herbicide for controlling

bamyardgrass in rice and usually causes no significant injury torice plants,

However certain insecticides interact adversely with propanil result in phytotoxic

injury to rice plants,

The above observations were in agreement with those reported by (Smith
.gnd Tugwell, 1975 and Khodayari et al., 1986). The application of propanil plus
- carbofuran caused yellowing and buming of rice leaves but rice recovered about

Afive weeks after application (Mukhopadhyay and Sen, 1981).

Synergistic phytotoxicity was apparent on fice ﬁfants when propanil was
b 1]

applied one day after carbary! treatment where m'c.:st rice; plants were killed.

Slight injury was noticed on plants treated with propanil two weeks after carbary!"s

treatment (Yih ot al., 1968 b).

Table (9) showed that all insecticides (carbaryl, carbof‘u.ran and
- -malat_hion) interacted with. propanil at all times of application. Their iﬁtéractioné
,;injprgd rice vegetatively. The degree of injury is influenced both by the type and
rzﬂe _application time of the used insecticides in relation to the propanil

pplication. The reduction in rice dry weight expressed as percent proved an

(161)
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exczilent indication of phytotoxicity. The synergistic effects in rice resuliing in dry
weight loss from 39% to 69% when the isecticides were applied 4 days to 1 day
before or after propani 'treatment respectively. Injury was [owered from 28% to

0% with time intervals of 7 to 10 days before or after propanil application.

After recovery of the vegetatively injured rice plants, grain yield was
‘ developed. Rice grain yield was reduced as the same trend observed.in rice dry

weight as shiown in Table (9).

The phytotoxic symptoms exhibited by rice plants following the interaction
of inseclicides and propanil may be attributed to the inhibiting effect of the
insecticides on the activity of rice arylacylamidase enzyme which detoxifies

propanil causing loss of selectivity in rice.

Results of previous researchs obtained by different investigators (Bowling
and Hudgins, 1986, Bowling and Flinchum, 1968 and Yih et al., 1968 a)
indicated that the degree of rice plants injury was directly correlated with the
degree of propanil hydrolyzing-enzyme inhibition .cgusgd by certain inéecticides_.
The basis for the interaction between propanil and éénain insecticides appeared
to be an inhibition of rice arylacylamidase enzyme which metabolizes p.\ropanil:to:w

- non - loxic compounds 3,4 - dichioroaniline and propicnic acid (Frear and, Still,
Rt

-

1968, Matsunaka, 1968, El-Refai and Mowafy, 1973 and Matsunaka, 1981).
A mixture of propanil at 3 Ibfacre and carbary! at 0.5 Iblacre were applied

to rice 4 inches tall caused 55% injury, compared with & and 0% injury from

either propanil or carbaryl respectively (Smith, 1968).
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Table (10) represented the interaction effects between propanil SO; and

the examined insecticides. Slight reduction was observed in rice dry weight and
.grain yield ranged from 1% to 3% after the application of the insecticides 4 days

to 1 day before or after propanil SO treatment respectively. The obtained data

was not significant.

CONCLUSION:

.» .The results from the preseht study revealed thai the response injury'of
bamyardgrags and rice o tested herbicides depends on the leaf -stage of
growih at which they wére applied. it is preferable to apply the herbicides at one
- or two - leaf stage of bamyardgrass to achieve maximum control. Howaver, it is
safe to use herbicides after three - leaf stage of rice to avoid any phytotoxic

effect, '

The synthesized I]e_rbicides__need knowledge in the fields of chemisiry and
biology and at feast observational experience in the responses of common
weeds and crops to them. Also weed and crop ecology and appreciation of the

factors determining selectivity of the new herbicides;qre"’\'ery important.

Generally herbicides must ba applied at lowest rates by which maximuin™ -

control of weeds is achiéved.
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- Table 1: Effect of propanil ,

thiobencarb and their combinations on the freshane.

1

i - dry weights of bamyardgrass ( Echinochloa crug-galli ) at 30 days after
seeding .
. ‘R?:mf- Fresh weight (g/pot) Dry weight(g/pot)
erbicides | applicaton
: K? ai / fed Leaf stage & % reducton Leaf stage & % reduction
: 1| % (28] % |3 % | 10| % |21 % | 3| %
@,T,,gf;ggg) - 2000 [21] 0 |21] 0 |267] 0 [351] 0 |3.69] 0
Propanil 035 |17.6116 |19.4| 8 |197] 6 (3.1 16 [3.24]| 8 |3.47] ¢
0.70 46178 | 7.8} 63 J12.5] 41 |0.8 |' 78 ]1.3. ].63 |2.13] 42
1.05 28187} 31| 85| 75| 64 |04 | 89 {0.56] 84 |1.37| 63
Thiobencarb| 0.5 15228 1204(-3 |21.] O |2.69] 27 [3.40] i3 (3.69] 0 -
0.75 1L5| 45 119.7]1 6 l202| 4 |20 | 46 [332] 5 |3.55} 4
10 - [ 751641168 20 ( 18| 14713 | 65 {28 | 20 f3.15)15
Propanil+ |0.35+0.5 |1451{ 31 |198] 6 l20.8] 1 |2.53] 31 [3.38] 4 [3.60] 2
thicbencarb {0.35+ 075|112 147 119.1] 9 [183] 13 {1.95] 47 |3.20] 9 [3.22) 13
035+10 | 3972 | 148] 30| 15| 29| 103 72 |2.45} 30 |2.63| 25
MF'
Propanii+ | 070+05 | 35| 83 | 7.0f 67 {107} 44 {v60| 84 [1.17{ 67,)2.05] 44
thiobencarb | 0.70+075| 28| 87 [ 6.6] 69 j11.5] 45 |0.53| 86 |1.10] 69 | Z.02( 45
070+10 | 2389 59] 72 |11.3] 46 |0.40] 89 |1.03| 71 |20 | 46
Vi e,
Propanil+ |1.05+05 |20 {91 [ 64| 70! 8.9]| 58034 91 [1.08] 69 [1.59] 57°
thiobencarb | 1.05+075| 12 | 91 | 62} 71 [ 7.6 | 64 {0.31] 92 [1.05] 70 |1.28] 65
: J105+10 |00 {100 00| 100] 66{ 69|00 | 100100 {100 {1.2 { &8
L.5.Dy,ps L9 13 L7 032 | o014 0.23
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Table = 2 Effect of propanil , thiobencarb and their combinations on plant height, fresh weight and dry
weight of rice ( Oryza sativa ) cv Giza 176 at 30 days after seeding.

_ £ _
Rate of Plant height (cm/plant) ., Fresh s%snm\vaw__ _“., Dry weight (g / pot)
Hesbicides Mmu:wmﬂcﬂwm Leaf stage & % reduction " Leaf suage & % reduction Leafl stage 8 % reduction
Tl e fow] e 3] % || & |21] % || [ W] A% %
Control . . j

(o) 28 {6 {28 02806 (13| 0 |13]0 [13|0-[235) 0)229] 0 }2.30] O
Propanil 0.35 24 |14 1280|287 0 [116) 11129 1 |13 0 §2.0 | 11 (231] 0 (233] O
_ 0.70 20 |25 §267) 5 (28 [ O |92 29 \122[.6 129} 1 [1.7 | 28 |217| 5§ (2314 O
1.05 13 [ 54| 23|18 [269] 4 (52| 60 |109]T6 [12.5] 4 |0.95] 60 (1.9 | 17 [2.22] 4

Thiobencarb | 0.5 18 | 36281 0o )28) O |95] 27 135] 0 f137) 0 |17 ]| 28 |2.34] O }2.36] O
0.75 i3 154 127.8) 1 {2791 0 y78| 40|13 | 0 1131 O {r4 |40 {2321 0 (235 O

1.0 1t [ 61 |273| 3 {27.8] 1 (59| 55{12 | 8 [12.9[ 1 [1.08| 54 (2.11( 9 [2.28] ]

Propanil+ |035+05 )} 17 [39]279] 0 |28 | O [70] 46 [129] 1 [13 | 0 |1.3] 45 [2.29{ 0 {2311 O
thicbencarb [ 0.35+0.75] 12 | 57 127.5] 2 [27.7] ! |61 | 53 |12.5( 4 {13 |0 {1.1| 53 {223 3 {230{ O

035+1.0 | 10 |64 (269] 4 (274 2 {49 62 {121 7 |12.9] 1 |05} 62 |2.10] 8 228 1

Propanil+ | 0.70+0.5 [ 15 | 46 [26.5] S j27.6] 1 |59 55 (12.6] 3 [13.2| O |1.08| 54 (2.23| 3 (232] O
thiobencarb | 0.70 +0.75) 11 | 61 1264 6 127.3] 3 [ 4.9 62 [12.4] 5 |i12.9] 0 {0.95] 60 (2.20{ 4 |2.30] O
070+10{ 9 (67 |252] 10 (265 5 [3.8 71 [10.4] 20 |11.4] 12 |0.68) 71 (1.8 |21 (20 {13
Propanit+ {105+05 ) 10 |64 [23.1] 18] 27 | 4 20| 85 [921 29 [11.4| 12 [0.33] 86 1.6 (30 20|13
thiobencarb | 1.03+0.75( 8 { 70 [22.9( 18 (26.4] S [ 1.8B{ 86 {90 [ 31 |it.1{ 15 |0.30) 87 }1.57| 31 [1.95] 15
; 1.0S+10 | 7 |75 (222] 21 |26.2| 6 |1.38] 8% {85 | 35 |10.9] 16 |0.28{ 88 {* 48] 27 |1,90] 17
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Table '3 ; Effect of propanil , thiobencarb and their com-
binations on leaf area and total chlorophyl! content
of rice ( Oryza sativa) cv Giza 176.

Leaf area (cm? / pot )at 30 days | Total *
" Rateof |- after seeding chlorg}myll
Herbici e me/s
crbicides ?(ngl;??:ufgg Leaf stage & % reduction fresh wit
1F) % |20 % |31 % | 2if [Bred
Control .
(untreated) 9% | 0|9l o0]l9s} 0|50
. 0.35 831141960971 0}|61]0
Propanil o0 |6 l3rlzel7]ojols]o
1.05 34 |65 69| 28] 95} 1 ) 4 |20
Thicbencarb] 0.5 68 129 92| 4ol 01 6 | 0
0.75 44 154190 6 /'97}1 061 0
#° 100 -~ 27 172189) 7195 1{5¢t1o0
Propanil + }035+05 | 63 | 34190 6 |9 | O 61| 0
thiobencarb | 0.35+0.75} 41 |57 | 89| 7<]95) 1|5 | 0
035+1.0 | 21 | 7B | 8779 |94 2| 5| O
Propanil + {070+0.5 | 57 |41 |80 [ 7 |es} 1|5 |07
thiobencarb | 0.70+0.75| 39 | 59| 8| 7 {94 2 | 5 | O
0.70+1.0 | 20 |75 | 82| 15| 93| 3 | 4 |.20
Propanil + |1.05+0.5 | 23 |76 | 66 | 31| 93| 3 [ 47| 20
tiiobencarb [ 1.05+0.75} 20 | 79| 64 | 33|91 ] 5| 4 | 20 {
105410 | 10 | S0 | 63|34 |90] 6| 4 | 20
L.5.Dg 05 I 8 N.S N.S
* At 45 days after seeding
{1711)




Table 4: Effect of propanil , thiobencarb -and their combinations on grain
yiel_d and total nitrogen, crude protein & starch content of rice-
grains( Qryza sativa ) cv Giza 176.

. oty Towl Crude Starch

- Rate of * Grain yield ( g/ pot) nirogen | Protein | content
Herbicides égpl;ﬁufga Leaf stage & % reduction ' mg /g grain

. _ ] @ |21 % |36 B |24 | %red 216 [%red| 21 | red

ool 1| 4010 40| ofar|of2r]oftzsfopasfo

. 0.35 29 129139{ 3410201 5(125{0 |42]2

Propanil 0.70 28 | 32138 5|30} 5| 13) 1a{113]|10 | 40| 7

1.05 19 [s4]37] 8138 7|18 1a|113|10 40| 7

Thiobencarb| 0.5 29 12940 | o421 0019 10119 5 [ 42| 24

0.75 25139139 | 3)ay| 013} 1af113]10)401 7

- 10 18 | 56139 3 |3s| 5| 17| 19}106]|15 40| 7

Propanil + (0.35+05 | 18 |56 138 | 5 | 42| 0| 19] 10|19} 5 |41 5

thicbencarb [0.35+075) 9 | 78 |37 ) 8 | 41| 0 12 12 3w |4l 7

035+10 | 7 1835|101} 39 57117119106 15 | 40| 7

Propanil + |0.70+05 | 8 |81 137 g | a1 | 0l 18] 14a]113] 10} 40+ 7

thiobencarb [0.70+075{ 7 |83 |36 10|40 | 2 118| 14[1i3[1W0fa0| T

070+10 1 6 138534 |15139) 5|t7| 19]106]15 ]399

Propanil + | 1.05+0.5 4 |90 (32|20]40] 218} 14{113110 ] 40| 7

thiobencarb { 1.05+0.75( 3 193 |31 | 23{ 39| 5 | 17| 1910615 |39 9

. 105+10 ) 2 195130 ]25{3]| 5|17]| 19}106)15|3%] 9

L.5.Dg g5 3 6 | NS N.S N.S N.S
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Tabie 5 : Effect of propanil - SO, , thiobencarb and their combinations on the fresh
and dry weights of bamyardgrass ( Echinoghloa crus-galli) at 30 days

after seeding .
: Rate of Fresh weight (g/pot) Dry weight ( g /pot)
cides | ppoto
‘Herbicides f&p :j;} fod | - Leaf siage & % reduction Leaf stage & % reduction
' 16| % {20 % j316] % | 1M} % |21f) % |30 |%
;(uggg&) - 23| 0J23] o 23| 0 (389 0 |357} 0 |3.91] ©
' . 0.35 23.1| 0 (232] o [23.6] 0 {390} o [3.99] 0 (3931 0
-|Propanil 804 o709  [228| 1 [227] 1 (229 0 |384| 1 [3.93] 1" |3.90] O
: 105 |215| 7 [219] 5 {225] 2 [365] 6 |379| S5 [385]'2
Jrniobencarb| 0.5 1159 31 J21.5) 7 |229] 0 |27 | 31|365] § |3.90] O
0.75 1331421921 | 6 |221{ 4 |23 | 41 |360| 9 ]3.811 3
1.0 -7.1| 69 118.5] 20 |21.5) 7 |1.19] 69 |3.15| 21 |3.69] 6
" |Propanil-s04 0.35+0.5 |15 | 35 |21.2] 8 22.5| 2 |2.55| 34 |3.60] 9 |3.83} 2
+Lhipbc 20354075127 45 1205 11 |221] 4 |217] a8 |35¢| 11 [371) S
JHtiobencar 0,35+ 1.0 | 6.9 { 70 |17.6] 23 |21 | 9.]115] 70 |3.07| 23 }3.57| ¢
| X *
Propanil-S02070+0.5 |14 |39 |21 | o 221 4 [24 | 38 |3.63 9 |374L.4,
+miovencast] 070+ 075 | 122 | 47 |20.4| 11 |215) 7 {205] 47 |3.52| 11 (3E4{ T
0.70+1.0 | 591 74 {13.5] 41 |20.5] 11 {1.0 { 74 |2.34] 41 {3.40) 13}
| o]
Fropanil-505 1.05+05 |133 | 42 |20 7 5
: - . - S) 11 1221 4 |23 ] 41 |3.54) 11 |37
| +thiobencarty 1 05+ 075 [ 11.5 | 50 {187 19 [21.5] 7 |1.95) s0 |320] 19 [3.59] 8
105+10 | 53 (77 [129] 44 {203 12 {09 | 77 |2.22] 44 |3.33] 15
L.5.Do s 72,91 315 | NS 0.31 0.47 NS -
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Table -6 Effect of propanil-S0, , thiobencarb and their combinations on plant height, fresh weight ana’
weight of rice ( Oryza sativa ) cv Giza 176 at 30 days after mnmmm:w.

— ———

(174)
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. i i )
Rate of Plant height (cm/plant) -~ Fresh sgm:;m;m: _. Dry weight (g / pot }

__mﬁ_.ua_nnm Mmuw%wunwmu_. Leaf stage & % reduction -~ Leaf siage & ,m:.&:nmou w - Leaf stage & % reduciion

- 16| % 20 % |316({ % (1| ® |2] % |3u|e (W] %R ]20] % {3r

emﬁme - (16l wlolwlofrjolir)oliz)o |287] 0 [289 0 (289

. 0.35 20 101291} 0 [289] 0 {17.1] o {17.1] O {17.3] 0 |2.90] O '[2.88] O (289 O
Propanil-S0,1 670 284 2 [28%6] 1 [2838] 1 l1ss| 3 [166| 2 l163] 1 |281] 3 |283] 2 |286) 1
1.05 28 | 3 1284 2 |285] 2 |1g1] 5 J16.3] 4 165 3 {2.74] 5 j2.29) 4 (281 3
) 'R i
Mhiobencary | 0.5 {1681 42 |20 | o |201] o |123] 28 l16.4] 4 |17 | 0 |206] 28 {279 4 [2:89] ©
. 0.75 134154 128.1] 3 1288] 1 | 99| 42 |16.0] 6 lise| 2 [1.7 | 41 |2.73] 6 [2.83} 2
1.0 10.7 1 63 12813 3 128.4] 2 | 70| 50 [15.5] 9 |163] 4 |1.18] 59 [2.63] 9 ]2.79| 4
Propanil-S0,10.35 + 0.5 [16.2[ 44 [289] @ |20 { 0 [12.0] 20 [16.3] 4 |16.8) 1 |2.03] 20 278} 4 }2.86
hiobencarb [0-35 +0.75 1 13.01 55 1282 3 1288] 1 | 97} 43 [16.0] 6 [166] 2 |1.65| 43 |2.73] 6 |[2.83
035+1.0 1101165728 } 3 {283) 2 | 68| 60 [15.3] 10 |16.1] 5 [1.15] 60 |2.63] 9 [|2.74
f_,oua._m_.mom 0.7 -

h J0+0.5 115914512881 1 12031 0 |11.5] 32 |16.0] 6 |hes| 3 [1.98] 31 {2.73] 6 [2.81] 3
rhiobencarb [0.70 + 0,75 [ 12.2 [ 58 12821 3 [28.5) 2 | 95| a4 l159] 7 [i61| 5 |1.65] 43 {2.69] 7 12.74] 5
, (070 + 1.0 | 95167 (22.9¢ 4 [284] 2 | 65| 62 {15.3] 10 |15.8{ 7 |1.10] 62 |2.55| 10 |2.70} 7
Propanil-S0,/1.05 -+ 0.5 1150148 (2840 2 129 | 0 |110] 35 [158] 7 [163] 4 [1.89] 34 |2.70] 7 |278| 4
sthiobencarh 105 + 0,75 L 118 ) 59 128 | 3 togsl 2 | 87| 49 [156] 8 |is1] 5 |1.48] 48 [2.66) 8 [2'75] 5

_ 105410 | 92|68 127.8) 4 (28 | 3 | 6.0/ 65 (152} 11 [159| 7 {3.01| 65 |2.59| 10 [2.69| 7

1.8.D¢.05 34 »_ N.5 NS |27 2.3 NS |- 042 037 | NS
e oA e e N N S R
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Table:v  Effect of propanil- S0, , thiobencarb and their
combinations on leaf area and total chlorophyl}
content of rice ( Oryza sativa ) cv Giza 176.
) Leaf area (em?2/ pot) at 30 days af.] Total F’
Rate of - ler seeding chlort;}{)hyl]
. ication F— ol
Herbicides ;%PI;E?L}SS Leaf stage & % reduction fresh %vt.
1| % |21 % |31f 2l 1% red
Control R a |
(unu'gatc Q) 1031 0 | 103 011031 01/ 5 . 0 N
: 0.35 14 1 0 103} ¢ 103 0| 6 { ¢
Propani-S01 070 | 102 11020 1 fro2| 1 (6 | ¢
1.05 00| 3 01y 2 Ji01] 2 5 0
0.5 6l {41 981 s 1031 0 ] 0
Thiobencarb | 0,75 BVe6) 97 5 102 115 | ¢
1.0 27 |74 | 95 g8 |101] 2| 5 0
Propanil-S0, 035 + 85| 51 - Ll N 3T1 B P
: 35+ 0, 51 87102{ 1 {5 0
Hhiobencarb 035+ 40 | 22 750940 9 f01]2{59¢
| Propanil-3051 o o5 | 56 261097102 1]6],.
+thiobencarb) 070 4075 17115t g1 21 3 0
070+1.0 | 25 76 | 93 1011001 31 4 20
Propenil-S0s| 105 4 0.5 35 147196 7 {1011 2 510
+thiobencarb| 1.05 +0.75 27 |74 | 94 911011 2| 5 0
LO5+1.0 24 177 | 03 101100) 3] 4 20 i
L.8.Dg s N.S NS N.S
* At 45 days after Seeding




. Table & : Effect of propanil - SO, , thiobencarb and their combinations on °

. grain yield and total nitrogen, crude protein & siarch content )
o of rice grains( Oryzg sativa ) cv Giza 176.. _ -

N Total Crude Starch
- ~ Ratcof Grain yicld (g/ p'_;_\t) nitrogen | Protein | content
icides | application [~ i - ' '
. rides. ?{pgp afj’}‘ﬂ Leaf stage & % reduction mg /g grain _
: LH| % {21 % {31f| % |21 | %red 21f [ % rea] 21f |Sored
-.(ugg_gggd) - 37036036 0 21| 0 |125[.0 [43] O
. 0.35 3710 138|038 020} 5 |12500 [43]0
Propanil-SO 970 3613 1353 |37|]0{20] 5125} 0 {a3]|0
1.05 31351353353 9]10{118] 5 {422
Thiotencarb| 0.5 26 130137 (o0 |3s| 05| iofttofl 5 [41] 5
0.75 22 141135 3)36| 0| 18] 14f113/10(40]7
1.0 15:160 134 6 | 35| 3|17 19({106(15|40] 7
Propanil-§040.35+0.5 1 25 (321361 0 |37 0| 19| 10|119{ 5 | 41( 5
L othi 035+0750 21 |43 135 3 [135] 3|t 1131 10 | 40| 7
thiobencarty 535 10° | 14 | 62 | 34 6|35 3 %—? }3 sl 15 | 40).7
o sn]070+05 | 23 138 {35 3 }35] 0 ainz| 10 |-41 5 |
Propanil-S04 070.4075| 19 |49 [ 35 | 3 {35] 3 | 1ol 413l 1o | 4 | 3
+thiobencar 070+ 1.0 | 13 |65 1 3a | 5 | 35| 3 | 17 19 [106| 151 39] 9
. T - :
K 'ibTQPmﬂ'SO; 1.05+05 | 21 (43135 3 |35] 3|18 ;
_ . . 14 113|040 7
¥, | +eiobencart] 1.05+0.75( 18 | 51 [ 34 | g { 35| 3 | 18| 14 |113| 10 | 40 7
e 1.05+10 | 12 |68 | 34| 6 | 3a| 6 |47 [ 19 f106] 15 [ 39| 9|
L.5.Dy s 5 NS | NS NS NS | NS
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Table; 9 Rice dry weight ( 30 days after seeding ) and w.aw_ yield B.Fmﬁnm.mnvw propanil and insecticides

interactions .

i

* I
- ~
-

Timeof *| - Carbaryl Carbofuran i ~Malathion
insecticide — : — . ..
application nn.maw.uumv % red. mwﬂ_ﬁmﬁ_ % red. th..rv % red. mam_wmnwn_ % red. quﬁ”_—_.u_ % red. wwﬁuﬁm@ % red.
?mwﬁqoa_& 4.25 0 58 0 425 0 58 .0 425 i 58 0
10 DBP 39 | 8 54 7 | 405 | s ss s | a6 | 2 57 2
27 DBP 308 | 28 51 2 | 329 | s2 0 | 359 | 16 55 5
4 DBP 20 | 53 32 45 22 | a8 34 a1 26 | 39 40 31
2 DBP 1.5 | 6s 29 0 1.6 | 62 31 g | 178 | s8 37 36
1 DBP 13 e ] 2 el 15 )6 s | s | 172 | eo 1 | 4
1 DAP 165 | 61 33 a3 | 214 | s0 38 35 | 214 | s0 41 29
2 DAP 174 | .59 35 o | 21 | s 40 3 | 242 | 43 44 24
4 DAP 2.28 46 39 13 2.6 39 45 23 2.48 42 49 16
7 DAP 38 | 1 22 | 1w | 39 | 8 51 2 | 38 | 10 55 5
| 1opar . Poa- 3 55 5 4.1 4 54 7 4.25 0. ..um: 0
LSDgos | = "4 3 4 3 4 3

DAP

e

-

“#DBP = days before propanil application

=_diy¢ fftef propanil application
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Table: Lo Rice dry s_n_mE ( 30 days after seeding ) and grain yield as influenced by propanil-S0, and

Eman:n_mnu interactions .

Time of * Carbaryl Carbofuran Malathion
insecticide ~—— — - .
application Acm.«hw % red. nm_m_wﬁ_nma % red. N__ﬂwhm % red. mﬁwﬁ%wﬁ_ % red. Acmwwwm % red. mﬂﬁﬁm_ﬁ_ % red.
?mwﬁmmv 3190 | 50 o | 317 | o] s [ o | 317 |0 | so 0
10 DBP 32 0 53 o | 318 | o 52 o | 3181 0] = 0
7 DBP 316 | 1 51 0 3.1 0 51 0 3.3 | 2 50 0
4 DBP 315 | o1 50 0 315 |1 50 0 31 | 2 49 2
2 DBP 312 | 2 49 2 1 | 2 49 2 | 309 | 3 49 2
1 DBP 308 | 3 48 4 307 | 3 49 2 307 | 3 48 4
4
| DAP 3.1 3 a8 4of 308 | 3 48 4 | 308 | 3 49 2
2 DAP 314 | 2 9 2 312 | 2 49 2 312 | 2 49 2
4 DAP 316 | 1 49 2 315 | 1 50 0 31 2 50 0
7 DAP 319 | o 50 0 315 | 1 51 0 3.14 1 50 0
10 DAP 320 { 0 51, 0 317 | 0 52 0 317 | o 51 0
i
L.S.D g s N.§ @mm N.S N.S N.S N.S
*DBP = days before _:mcmzz-mom application

DAP

days after propanil - SO, application

(178)
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