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SUMMARY
Pot experiments were carried out to estimate the efficiency of the
synthesized petroleum aromatic derivative (propanil - $02) as herbicide either
separately or in combination with commercial bherbicide thicbencarb and

insecticides {Carbaryl, Carbofuran and Malathion} on barnyardgrass

{Echincchloa crus - galli {L.} P. Beauv) and for rice (Oryza sativa cv Giza 176).
’ £
The determination of the effectivenes of propanil = $03 in contrelling
barnyardgrass showed no significant results. After application of propanil - SOz
with thiobencarb the injury symptoms appeared on ths (reated seediings of
etner barnyardgrass of rice were nearly sm:n!ar to  those sprayed with

‘Riobancarb alone.

The inlcraction effects betwean propanil - SO, and the e:;_gmined
w.csetiass s vea stight reduction in rice dry weight and grain yizld ranged from
[

1 - 3% aher tha epplication of the insecicides 1 (o 4 days before and after
p-eparif - 807 tfreatment respectively Tne abizined deta was not significant.
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The vegetative growth and yield of fice plants were less injured when the

time interval batween insecticides and propanil treatment increased.

L l R}ce plants were not affected by the application of the used insecticides
plus proparil - SO2 .

INTRODUCTION

Chemical weed control is a miracle of our technological age and it has
peen at the fore front in technological achievement. 1t involves knowledge in the

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

. New and better herbicides are being continuously synthesized and
gte:.reloped. Yields of cereals, soybeans, cofton, sugar beet, and in any other
. crops have increased in some cases 100% after application of synthetic organic
herbicides (Ashten & Crafts, 1981).The herbicides are classified into two major

greups inorganic and organic.

Propanil is "a member of amide herbicides. It is especially valuable in rice
culture because of its high selectivity. Rice plants are 40 times more"tbleré'nt'of...
propanil lhan barnyardgrass (Matsunaka, 1965). The resistancehgf rice to

v o [ - [T

propanil has been attributed to the ability of these species to degrade |5ropanil

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

' Chemical weed control in direct - seeded rice demands astrict herbicides

-application timing because rice and weeds are of the same grawth stage (De

Dalta and Bernasor, 1873). 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. 1966). o -

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 - dichlorobenzerie sulphonamide (propanil 802_1
0 .
]
SO« NH -C-CH -~
Ci 2 - CH, - CH,

-
=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 gizgig! acetic acid {5 ml) on
Loiing bath. "hs colid oroduct was fiitered, dissolved in Na HCO3 |




acidified with glacial acetic acid and crystallized by ethanal to produca N-

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

Commercial herbicides and insecticides used

Pesticides Common Chemical name Trade name Formulation
Herbitides Propanil - 3.4 - dichloropropionaniliae Stam F -34 R
Thiobencarb S [{4 - chioropheny!) methyl]  Saiun 20% EC
N diethyl caarbamothioate,
Inseclicides  Carbaryl 1-naphthyl methyl carbamate  Siven 85% wp
Carbofuran 23 dihydro - 2« 2 -dimethyl  Furadan §% G
~ 7 - benzofurany] methyl
carbamale.
Malathion 0,0- dimethyl phosph Malathion 80% £gCc
orodithioate ester of

dietlyl mercaplosuccinoate,

Emulsifiable

Ece =
WP = Wiltable Powder
G = Granules

. -pot experiment:

The experiments were carried out at Rice Research and Training Centre,
Sakka, Kafr El-Sheikh under greenhouse conditions (average temperature 28 +
2 C during the day time and 18 C at night). seeds were abtained from the same,

~

Researc!:l Centre.

The effect of the synthesized herbicides propanil - S0, was tested either
separately or in combination with desired commercial herbicides or insecticides

on barnyardgrass (Echinochloa crus - galli (L.} P. Beauv) and rice {Oryza sativa)
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o Giza 176. Plants were grown in plastic pots 20 cm depth and 20 cm diameter.
in ezch pot 4 Kg of clay loam soil was placed. Some chemical analysis of the

used soil was as follows:

pH Ec  Cog HCoz OM NHgs Nog P K Zn
ds/im Meg/L Megil % ppm  ppm  ppmM ppm  ppm .

78 11 10 19 21 29 193 11 625 1.9

Fifteen seeds each of barnyardgrass and rice were planted per pot, after
emergence the seediings wers thinned to 10 plants per pot. Pots ware irrigated
by saturating the soil 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 received 40 Kq nitrogen fied as urea 46%

at 25 days after seeding.

The synthesized propanil - SO» and all commercial herbicides and
-:}: - .
insecticides were used as Kgffed in a tatal water emulsion of 200L/fed., with a

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

nozzles # 1004. The boam was positioned 25 cm above gach pot.

The Herbicides were applied al half -, one- two- and three- leaf stages 6f

.

harnyardgrass and rice at difierent rates,

" Growlh stages of rice plants when treated with insecticides in relation to

(354)
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propanil application were listed in the fallowing Table:

Applicaticn time of insecticides Rice growth stage
10 DBP 1 Leaf stage -
7 DBP - 2 Leaf stage
4 DBP 2.5 Leaf stage
2 DBP 3 - Leafstage
1 DBP X 3.5 Leafstage
1 DAP 3.5 Leafstage
2 DAP 4 Leaf stage
4 DAP 4.5 Leaf stage
7 DAP 5 Leaf stage
10  DAP 55 Leafl stage

DBP = days before propanil application.

DAP = days after propanil application.
The insecticides éarbaryl. carbofuran and malathion were applied atthe

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 - SO,

treatment at the rate of 1.05 Kg aiffed emulsifiable concentrate.

Fresh and dry weights of shoots of bamyardgrass and rice, plant heighit~
and leaf area of rice plant were recorded at 30 days after seeding. leal.area was
determined using LI-3100 Area Meter. Total chlorophyll content of rice leaves

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

After maturity the harvested grains were adjusted to 14% moisture (Smith,

1974). Rice grain yield in grams per pot were oblained. The “total nitrogen
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content of rice grains was determined {Jackson, 1967). The starch,content of

rice grains wes estimated using the method of (Yoschida g al..1972).

The results were statistically analyzed and significance of treatment

differences was estimated through L.S.D. {Snedecor and Cochron. 1862).

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

bamyardgrass and ric-e:
Effective weed control progiamms have been developed for the most
severe weeds o) rice {(bamyardarass) 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
prapanil or propanil -~ So with thiobencarb when applied at different stages of
growth far controlling branyardgrass.

Both bamyérdgrass and rice plants developed dark greed leaves and
stunting within 1 - 3 days after thiobencarb applic@tiéﬁ.while the plants showed
scorehing and stunting following the zpplication of propanil pius thiobencarb.
The sympioms were obvious &t highar congentrations and when the treatments*
v.gre done at the early stages of growth onz - and iwo - leaf stage. hige plants

racovered from the injury within 7 - 15 days after treatments.
Table (1) represented that sither propanil or thiobencarb caused
significant reduction in fresh and dry weights of bamyardgrass atone - leaf

stage. Weed injury was ranged from 16 - 87% and 28 - 64% following the

apwtication of procanil and thiobencark respeciively. The barnyardgrass - control

(158)
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stage of growth plant height, fresh weight, dry weight and leaf arsa were
;zducec by 61% , 55%, 54% and 72% respectively following the appiication of
thiobencarb at 1.0 Kg. aiffed. This injury decreased at two - and three - leaf
stag? of growth. Postemergence tank - mixtures of propanil plus thiobencarb
enhanced the injury of rice plznts greatly at lower stages of grovith and at higher

ceacentrations of the herbicides.

Propanil at 1.05 Kg aified, prépanil + thiobencarb at 1.05 + 0.5, 1.05 +
0.75 and 1.05 + 1.0 Kg aiffed caused 20% reduction in the total chicrophyll

content of rice leaves. This 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 thiobencarb at one-le_af stage the
observed reduclion in yield ranged from 29 - 54%, 29 - 56% respec':g_ively. This
harmfull effect increased by using tank - mixture of both herbicides ai\ the same
slage of growth. however, the reduction in rice grain yield was not statistically
significant when the plants were treated with th%hé;bicides either alone or in

combination at the late stage of growth (threa - [eaf é;taga). '
The tofal nitrogen content, crude protein and starch content of nce gtams
were not significantiy aifectzd by the herbicidal treatments at alt rates and{rmes

of application as ilfustrated in Table (4).

Resuits irom this investigation showed that the application of propanil in

combinaticn with thicbencarb increased rice injury s compared with single

(158)
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treatments. This injury was clearly observed at one - and two - leaf stage of

growth and at higher rates of the combined herbicides.

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

yield was developed which supports the data reported herein.

Some herbicides injured rice more than propanii but injury for all

treatments was inconsistent (Smith and Khodayari, 1985).

Trials were made to examine the phytotoxicity of propanil - SO; when
used in combination with thiobencarb as shown in Table (5). After application of
propanit - SO, with thiobencarb, the injury symptoms appeared on the treated
seedlings of eilher bamyardgrass or rice were nearly 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 thiobencarb at 0.50, 0.75 and 1.0 kg
aiffed resulted 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 - end two - leaf stage of growth
respactively al higher rates of propanil - SO, + thicbencarb 0.70 + 1.0 and

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

Praopanil - SO5 in combination with thiobencarb was also tested on the
vepetative 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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propanit - S0, 4 thiobenzarbC.7 +12 1.05 +6.50.1.05 +0.75and 1.05 + 1.0 kg

35 fch]

m

Rice grain yield and total nitrogen content, crude protsin & starch conient
of rice grans as infiuenced by propanil - 80, and thiobencarb were illustrated

in Table (B). There was singnificant reducticn in rice grain yield ranged from65- '
63% at cne - leaf 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 mitrogen content, 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 - control is at present perhaps impractical for large scale use
to combat these pestes. Large number of investigations have been made on the
use of herbicides and insecticides separately, but very few invesligations have
been mads on the combined use of herbicides and insePticides in rice crop. Very
often weeds and insects infest the rice crop at the:;:;ar;fe time (Giﬁ‘ord, 1973 and
Smith and Seaman, 1973). Hence herbicides and insecticides are needed at
about the same time and one application of these combined pesticides \ﬁill'héip
to reduce the cost of operation. Therefare, it was of great necessity to.study in

detail the interaction of theze herbicides ard insecticides combinations.

With theze idsas frials were made in lne present investigation to drive

more knowledge aoout the interaction of propanil or propanil - SO, with some

insecticides on rica when they were applied al various times and rates before or

after herbicidal {reatmants.
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Propanil or propanil - 80, and insecticides interactions on rice:

+ Observations indicated that leaf chlorosis and necrosis of rice plants were
less. as the time interval between insecticides and propanil treatment increa-sed.
.The rice recovered from the interacting effects within a 5 - week period after
-propanil treatment. Otder rice plants recovered more quickly than younger ones.

- Prppanil is widely used tas a selective herbicide for controlling
bamyardgrass in rice .and usually causes no significant injury to rice plants.
;However certain insecticides interact adversely with propanil result in phytotoxic

injury to rice plants.

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

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

Synergistic phytotoxicity was apparent on nce plants when propanil was _

applied one day after carbaryl treatment where most nce plants wers killed.

Slight injury was noticed on plants treated with propanil two weeks after carbaryl

treatment (Yih ot al., 1968 b).

Table (9) showed that all insecticides (carbaryl, carbof‘u.ran and
- malathion} interacted with propanil at all times of application. Their iﬁtéractions
> injt_.:re.d rice vegetatively. The degree of injury is influenced both by the type and
rz\je _application time of the used insecticides in relation to the propanii

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
woight loss from 39% to 69% when the isecticides were applied 4 days to 1 day
before or after propanii treatment respectively. Injury was [owered from 28% to

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

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 shown in Table (9).

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

praopanil 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 .cius"éd by certain ingecticides_.
The basis for the interaction between propanil and c.:értain ihseciicides appeared
to be an inhibition of rice arylacylamidase enzyme which metabolizes propaniltos .
+pon - ioxic compounds 3,4 - dichleroaniline and propionic acid '(Frea'r and, Still,

L

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

to rice 4 inches tall caused 55% injury, compared with 5and 0% injury from

either propanil or carbaryl respectively (Smith, 1968).
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Table (10) represented the interaction effects between propanil SO3 and

the examined insecticides. Slight reducticn 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 resuits from the preseht study revealed that the response injury'of
bamyardgrass and nce to tested herbicides depends on the leaf - stage of
growih at which they were applied. It is preferable to apply the herbicides at one
- or two - leaf stage of bamyardgrass to achieve maximum control. However, it is
safe to use herbicides after three - leaf stage of rice to avoid any phytotoxic

effect. b

The synthesized herbicides need knowledge in the fields of chemistry and
biology and at least 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;a,re"'Very important.

Generally herbicides must be 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 fresh anc.

7 - dry weights of bamyardgrass ( Echinochloa crus-galli) at 30 days after
seeding .
. lR?itco.f' Fresh weight (g/pot) Dry weight(g/pot)
| Feruicides Eacpgpati:a,ufzg Leaf stage & % reducdon Leaf stage & % reduction
: 1| % | 28| % 3]l % [ 1E| 2|21 % | 31F| %
el - 21| 0 |21 ] 0 |21] O |367] 0 |3.51] 0 1369 0
Propanil 0.35 176 | 16 | 194| 8 |19.7] 6 {3.1 | 16 |3.24] 8 [3.47( ¢
0.70 46178 | 78| 63 |12.5| a1 |08 |' 78 |13 |.63 |2.13] 42 !
1.05 28|87} 31| 85| 7.5| 64 |0.4 | 89 1056 84 |1.37] 63
Thicbencarb| 0.3 152 | 28 [204]-3 {21.] O |2.69] 27 {3.40) i3 |3.69] 0
0.75 1.5 45 119.7] 6 |20.2] 4 |20 | 46 |3321 5 |3.55 4
| 10 | 7564 1168( 20| 18| 14 {13 | 65 (28 | 20 }3.15 15
Propanil + |0.35+0.5 |34.9( 31 |19.8} 6 [20.8] 1 |253] 31 |338] 4 |3.60} 2
thiobencarb {0.35+ 075|112} 47 119.1] 9 |183| 13 {1.95] 47 |3.20| 9 [3.224 13
035+10 | 39|72 1143] 30| 15| 29-| 103 72 |2.45} 30 12.63| 29
‘:F’
. ‘ ] i
Propanil+ [0.70+0.5 | 35| 83 | 7.0} 67 [11.7] 44 {060 84 {117 67,)2:05] 44
thiobencarb | 0.70+0.75( 2.8 | 87 { 6.6{ 69 {11.5{ 45 | 0.53| 86 |1.10] 69 |2:02( 4’
070+10 | 23| 8 | 59| 72 |11.3| 46 |0.40) 89 [1.03| 71 |2.0 | 46
Yo .
Propanil+ [1.05+0.5 |20 {91 164]70]89]| 58 [0.34] 91 [1.08) 69 11.59| 57
thiobencarb | 1.05+075] 19 | 91 | 6.2} 71 [ 7.6 | 64 |Q.31] 92 [1.05] 70 |1.28) 65
' 11.05+10 |00 (100| 0.0]100]66( 69]00|100(0.0 [100]1.2 |68
L.5.Dg g5 1.9 13 1.7 0.32 0.14 0.23
i (169) -




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 mooa:ww.

: . i
Rate of Plant height (cm/plant) - Fresh Enmm!hm\vQM_ _“., Dry weight (g / pot ) “
Hesbicides Mmuwmw:mm Leaf siage & % reduction " Leaf sage & % reduction Leaf stage & o reduction” _
| {20 % |3u] % | 16| % |26) % 3w [ W[ %A% IR |
Control Z . q ']
(untreated) 28 { O (28| 0| 28] O (13| O (13 0 1310 2350 0 |2.29] 0 |2.30] O
Propanil [ 0.35 24 1428 ) 0 |28 O [10.6) 11129} 1 [13 ]| O j2.0 | 11 |231] O }233] O ‘
. 0.70 21 |25 (2670 5 |28 | 0 9.2 29 }122].6 [129] ! |07 | 28 |217| § (2.31] O |
1.05 13 |54 (23} 18(269] 4 {52 60 |109) 16 |12.5] 4 {0.95] 60 [1.9 | 17 [2.22f 4 :
Thiobencarb [ 0.5 18 {36281 o [28 ] O |9.5] 27 |13.5] O [137| 0 [1.7 | 28 |2.34] O }2.36] O |
0.75 (3 |54 {27.8) 1 1279] 0 {78 40013 | O {13.1] O |14 } 40 {232} O (23} O — .
1.0 1t 61 (273] 3 122.8] 1 (59| 55|12 | 8 [12.9] 1 [L08] 54 [2.11| 9 |2.28] 1 o _
S |
Propanit+ [035+05 | 17 [ 391279 0 |28 O [7.0| 46 (129] 1 |13 | 0 [1.3] 45 |2.29] O 231} O _
thiobencarb | 0.35+0.75) 12 {57 [27.5] 2 |27.7] 1 |61 | 53 |12.5( 4 |13} 0 J11| 53 |223] 3 1230/ O a
035+10 | 10 | 64 [26.9] 4 [274| 2 |49 { 62 {121] 7 |129| 1 }09| 62 |2.10] 8 [228] 1 :
Propanil+ | 070+0.5 | 15 | 46 (26.5] 5 [27.6] 1 [59) S5}12.6) 3 |13.2| O |1.08) 54 [2.23]| 3 }232] O _
thicbencarb | 0.70 +0.75) 11 | 61 |26.4] 6 |272.3| 3 | 49| 62 |12.4] 5 [12.9] 0 (0.95| 60 |2.20f 4 [2.30] O _
0.70+10 { 9 |67 |25.2] 10 |26.5| 5 |3.8] 71 [10.4] 20 [11.4] 12 {0.68] 71 [1.8 {21 (20 {13 m |
I
_ _
Propanit+ {1.05+0.5 [ 10 {64 |231] 18] 27| 4 |20 85 [9:21] 29 }11.a| 12 [0.33] 86 |16 [30 |20 | 13 _
thiobsncaub | 1.05+0.75¢ 8 | 7t |22.9]1 18 |26.4] S | 1.8] 86 |90 | 31 {i1.1] 15 (0.30| 87 [1.57| 31 [1.95]| 15 |
; 1L0s+10 | 7 |75 (22.2) 21 [26.2| 6 |1.38] B9 (85 | 25 [10.9( 16 |0.28] 88 { 4R| 37 [1.90{ 17




T

Table '3 ; Effect of propanil , thiobencarb and their com-
binations on leaf area and total chlorophyll content
of rice ( Oryza sativa) cv Giza 176.

Leaf area (cm?/ pot )at 30 days | Total *
" Rateof |- after seeding chIorg;:hyI]
Herbici te of o
LS ipgplge}‘}f,’g Leaf stage & % reduction fresh gwr_
1) & [216| % |3 % |21 |%red
Control .
(ungeated) % 1 0196 0]%}0]5]0
. 0.35 8311419} 097106} 0
Propanil 0.70 61 {3708 |7l96j0fs]|o
1.05 3 165169 |28)95) 1|4 |20
Thiobencarb] 0.5 68 {29192 4alog]j 06 )0
075 4 154190l 6l97i0{61]0
. 10- |27 }n2|s9|7{9sft|sfo
Propanil + [0.35+05 | 63 [34 190 6 jo9s| 0|6 |0
thiobencarb {0.35+0.75} 41 | 57 | 89§ 7<395) 1 { 5 | O
035+10 [ 21 {78 187:9°| 94 2|35 | O
Propanil + {070+0.5 | 57 |41 | 8o { 7 [es| 1 |5 [0~
thiocbencarb {0.70+0.75| 39 | 59 | 89| 7 {941 2 | 5 0
070+10 | 20 | 79| 82| 15| 93| 3 | 4 {.20_
Propanil + |1.05+0.5 | 23 |76 | 66 [ 31 ]93] 37| 47| 20
thiobencarb [ 1.05+0.75} 20 | 79| 64 [ 33| 91] 51 4 | 20
1.05+1.0 | 10 |90 ]| 63| 34|90] 6| 4 |20
L.S.Dy g5 1 8 N.S N.S
* At 45 days after seeding
(171)




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

.. . Toal Crude Starch
) o Rate o.f ' Grain yield ( g/ pot) nioogen | Protein content
AT ﬁgpl;ﬁ:t}gﬁ Leaf stage & % reduction mg /g grain

. 1| % | 21| % | 31| % (24| Dred 21 | B red] 2If | %red
(ugggtar?éd) ) a1 Y o4 | ofar] o021 ofr2sfp0 s3]0
. 0.35 29 291391 3 |a1] 0f20] 5 [125{0 |42] 2
Propanil 0.70 28 132138 5 )30} 5| 18f 14{113|10 |40} 7
1.05 19 | 44 37 g 138 7 181 1411311040 7

Thiobencarb 0.5 20129140 0|42 0119 10]119) 5 421 2 |
0.75 25 1390135 3 {a | 0|18)14f113)10])4a0] 7
- 1.0 18 |S6139) 3|39 S |17)]| 19f106|15 |40 7
Propantl + 10.35+05 | 18 | 56|38 | s a2 0|1 1nof s (a1} s
thiobencarb | 0.35+0.75| 9 78 | 37 8 | 41 0, lg }2 13110 ] 40 7
035+1.0 7 |8 36| 10|39}.5 171 19]106[15]40]|7
Propanil + |070+05 | 8 |81 137 | g | a1 | 0 18] 14)113] 10} 404 7
thiobencarb [ 0.70+0.75] 7 8313 |10l4a | 218141131040} T
070+10 | 6 {85 (3415391 5| t71 19106115 | 39( 9
Propanil + |1.05+05 | 4 |90 (32| 20]40] 2 |18} 141113} 10| 40| 7
thiobencarb 1 1.05+0.75| 3 [ 93 [ 31| 23] 39 5 | 17| 19(106] 1539 9

1.05+10 2 195130 )25]3| S5|172|19({106(15(13%} 9.

L.S.Dg ps 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 ( Echinochloa crus-galli) at 30 days

after seeding .
. Rate of Fresh weight (g/pot) Dry weight (g /pot)
B
——— ?(ng;‘j:;}ufzg Leaf siage & % reduction Leaf stage & % reduction
16| % 20| % [3] % |iw] % |21F] % | 3| %
| ey | - 23 [0 (23| 0| 23| 0 |39 o [397] 0 [391] ©
' i 0.35 23.1| 0 {232] o |23.6] O [390] o0 |399|,0 }393] 0
-|Propanil SOy 070 228 1 1227 1 {229 0 [384] 1 |3.93] 1" |390] O
: 105 |21.5] 7 |219] 5 [2255] 2 [36s{ 6 [3.79] S [3.85]'2 ]
Irniovencars| 0.5 1159 { 31 {215} 7 |229] 0 |27 | 31 |365| 8 |3.90] 0
_ 075 1133( 42121 | 9 |221{ 4 |23 | a1 |3.600 9 |3.81} 3
1.0 -1 | 69 |18.5] 20 |21.5| 7 [1.19] 69 [3.15] 21 |3.69] 6
" |Propanil-S04 0.35+0.5 |15 35 {212] 8 {225| 2 |2.55) 34 |3.60| 9 |3.83) 2
mpbc J035+075 127 | 45 |205{ 11 |221] 4 (2717 a4 [3.54f 11 |371) S
obencar 0,35+ 1.0 | 6.9 70 [17.6] 23 |21 | 9.|115| 70 [3.07( 23 }3.57| ¢
~u . ’
Propanil-S04 070 +0.5 |14 |39 |21 | o [22.1] 4 [24 | 38 [363] 9 |374L.4
+thiobencart] 070+ 0.75 | 122 | 47 |20.4| 11 [21.5] 7 |2.05] 47 |3.52] 11 {64{ T ™
0.70+1.0 | 59| 74 |13.5] 41 |20.5] 11 }1.0 | 74 [2.34] 41 |3.40| 13}
T |
Propani-S07 | o5 +0.5 [13.3 | 42 |20 37|’ s
: 05 +0. : S| 1 {221] 4 |23 | 41 [3.54) 11 |372
| tthiobencarty 1 0540751 11.5 | 50 {187} 19 {21.5| 7 |1.95) so |3:20] 19 [3.59{ 8
1.05+10 | 53177 |129] 44 |203( 12 |09 | 77 |2.22] 44 |3.33] 1S
L.5.Dg o5 291 .15 N.S 0.31 0.47 NS

(173)
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.H.pu__n 1.6 Effect of propanil-SO, , thiobencarb and their combinations on plant height, fresh weight ana ary
weight of rice ( Oryza sativa ) cv Giza 176 at 30 days after mommmzm.

{174)

————e

. ta

Ratc of Plant height (ecm/plant) : Fresh weight (g / _xwa Dry weight (g / pot )

Herbicides _Mmu %waawm__ Leaf usmomnw:&cnmo: -~ Leaf siage & .ww..&znmon w Leaf stage & % reduction
"’ 1| % 2| % (30| % | % |2u| @ jaue (W] % |20 % ]3] %
(onol - 291012910291 0|m]o]i]oli7]|o (287 0o 280 0 |289] ©
. 0.35 22 1012911 0 [289] O l17.1] o (17.1] O [17.3| 0 |2.90) O '{2.88] O {2.89) O
Propanil-SO, 970  |28.4) 2 |286] 1 {2838 1 [1655| 3 |166] 2 168 1 |281] 3 |283] 2 [286) 1
1.05 28 | 3 |284] 2 [285] 2 |16.1] 5 j16.3] 4 hes| 3 {274 5 }2.79] 4 281 3

i ot
[Thiobencarb 0.5 116.8] 42 {29 0 {29.1f 0 [12.3] 28 {16.4] 4 {17 | 0 |2.06] 28 |2.77] 4 |2.89] O
° 0.75 1341 54 128.1] 3 1288 1 | 99| 42 |16.0] 6 liss) 2 |17 | 41 [273] 6 [2.83} 2
1.0 1071 63 |28.1{ 3 |284] 2 | 70[ 50 |15.5) 9 [163] 4 [1.18] 59 [2.63] 9 [2.79] 4
Propanil-S0,[0.35 + 0.5 {16.2[ 44 289 0 |20 { 0 |12.0] 20 116.3] 4 [16.8| 1 [2.03] 29 |2.78] 4 |2.86] 1
wtiobencarb [0-33 +0.75 1 13.01 55 1282 3 [238| 1 | 97 43 [16.0] &6 [166] 2 [1.65] 43 |2.73| 6 }2.83] 2
035+1.0 |10.1165 28 | 3 1283) 2 | 68] 60 [15.3} 10 16.1] 5 |L.15] 60 [2.63] 9 |2.74] 5
fqouu:m.mouo.\c+ -

L J0+0.5 (15914512881 1 |20.3] 0 [11.5] 32 [16.0] 6 [16.5] 3 11.98] 31 |2.73] 6 |2.81] 3
+ihiobencarb 10.70 4+ 0.75 [ 12.2 | 58 [28.2) 3 [2835] 2 | 9.5] 44 [159] 7 |ie1| 5 (1.65] 43 {2.69] 7 {2.74] 5
, 070 +1.0 | 957167 (27.9¢ 4 1284} 2 | 65| 62 |15.3] 10 |158] 7 |1.10] 62 }2.55] 10 {270 7
Propanil-SO,[1.05 + 0.5 |150]48 |284} 2 |20 | o [11.0| 35 [158] 7 li63] 4 }1.89] 34 [2.70] 7 278 4
+thiobencarb |1.05 +0.75 | 1181 59 128 | 3 Jogs| 2 | 87} 49 [156] 8 fis.1]| 5 |1.48] 48 [2.66) 8 [2!75] 5

105410 | 9.2[68 127.8) 4 |28 | 3 | 60| 65 [15.2} 11 159] 7 {1.01] 65 |2.59} 10 [2.69] 7
1.8.Dg.05 34 N.§ N.S 2,71 2.3 N.S |- 042 0.37 N.S
e PP P S e Y e o W= e —— - =

—— ——— e -
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Table:v  Effect of propanil- S0, , thiobencarb and their
combinations on leaf area and total chlorophyil
content of rice ( Oryza sativa ) cv Giza 176.
’ Leaf area (cm? / pot) at 30 days af-l Total *
Rate of - ter seeding chlor;;{)hyll
. X0 m
Herbicides i%?l;gﬁgg Leaf stage & % reduction fresh %vt_
Wl w21 % (31| @ | 21 % red
Control o
(untreated) 1031 0 1031 0 {103( o 5 , 0
. 0.35 10410 103f o {103 o 6 (0
Propanil-SO,l 070 | 103 P 11021 1 f102) 16 | ¢
1.05 100 ] 3 101y 2 tio1) 2 5 0
0.5 6l 141 |og | & 103| 0|6 | ¢
Thiobencarb | 0,75 35 166 | 97 6 1102) 1|5 | ¢
1.0 27 |74 | 95 8 J1w1) 2| 5 0
Propanil-S0, 035 4 os| 3 (& 1o | edioa| 1]6 | g
: .35 + 0, 51 87102f 1 {51
Hhiobencarb| o35 + 9.7 217510l 9 10| 25 ¢
{ Fropanil- S0y o 10 o5 | s 6196172 (102 1{6]¢.
*thiobencarb! 079 40,75 0171 195( 8 {1011 2 51o0
070+1.0 | 25 761931 19 1001 314 | 9
Propenil-50| 105405 | 55 7091 7 [101| 2/ s 0
+thiobencarb| 1.05 +0.75| 27 4194 9 oy 21 s | g
1.05+1.0 24 ) 77 9|10 100 3| 4 20
L.8.Dg s 9 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
Heib .Rate of Grain yicld (g/ p'_;_\t) nitrogen | Protein | content
icides | application [~ . - ' -
o claes. ?{pgp afj’}‘ﬂ Leaf stage & % reduction mg /g grain
: VH | % {210 % {31f] % |21 | %red 21 | % red| 21f |Gored
-.(ugg_gggd) - 37103603 o 21 0 {125[.0 [ 43 0
. 0.35 37101380 |38|0|20f 512500 43{0
Propanil-SO 970 3613 1353 [37]0{20] 5125} 0 (430
1.05 B35 {35 )3 13| 3119{10{119] 5 {42]2
Thiotencarb| 0.5 26 1301370 ]38|o0f15)igftie}ls [41]|5
0.75 22 141135 3 |36| 0| 18| 14]113/20(40]7
1.0 15:160 134 6 [3s| 3 [17] 19{106[ 15| 40| 7
Propanil-§04 0.35+0.5 25 |32 1361 o [ 37| 0 [ 19| 10119 5 | 41( 5
 othi 035+0750 21 143135 3 (35| 3 |18{1a]113|10]40]| 7
obencard 035+10 | 14 |62 [ 34| & [ 33 3|97 | 19 {106[ 15 | 40 ].7
en] 070405 | 23 |38 | 35 0 10 |41 [7°5 |
Propanil-SO4 090 4075 | 19 |49 [ 35 [ 3 |35 3 [ 1ol M1 10 (40| 3
+thiobencart 0.70+1.0 | 13 (65| 32| g | 35| 3 17| 19[106]15139] 9
. T - :
K 'ibTQPmﬂ'SO; 1.05+05 | 21 (43135 3 |35] 3|18 ;
_ . . 14|13l 10| 40| 7
¥, | #ériobencart) 105+0.75 18 | 51134 6 {35| 3 | 18] 14(113| 10 | 40| 7
sl 105+10 112 168 (34| 6 |3a| 6|47 19}106]15]39] 9|
1\:_, L
i L.5.Dy g5 5 N.S NS N.S N.S N.S

(176)




Table;. 9 wmoo dry weight ( 30 days after seeding ) and wBS yield mmEnunbm\.wn by propanil and insecticides
interactions . i
Timeof *|--  Carbaryl Carbofuran "~ ' ~Malathion
insecticide R , — ——
sppicaion | oyt [ sl iyl e | P | e o | B, |3 5| S|
Emm_rqmr s 4.25 0 58 0 4.25 1) 58 .0 4.25 0 58 0
10 DBP 39 | 8 54 1 405 | s 55 .4,.‘..5“ s | 416 | 2 57 2
7 DBP 308 | 28 51 17 329 | 3 s2 [ 10 359 | 16 55 5
4 DBP 2.0 53 32 45 22 | 48 34 a1 26 | 39 40 31
2 DBP 1.5 65 29 50 1.6 | 62 31 47 178 | s8 37 36
1 DBP 13 | 2 | | 15 |6 25 g | 17 | e 3 47
1 DAP 1.65 61 33 43 2.14 50 38 15 2.14 50 41 29
2 DAP 174 | .59 35 40 211 | 50 40 31 242 [ 43 44 24
4 DAP 2.28 46 39 13 2.6 39 45 22 2.48 42 49 16
7 DAP 38 | 1 2 || 39 |3 51 2 | 38 | 0 55 5
| wpar [ 39 1 8 55 5 4.1 4 54 7 425 | o.| 58 | o
[SDogs | - 4 3 g 3 4 3

“+DBP

DAP =

i

e

daye e

days before propanil applicadon
propanil application

(177)
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Table: 10 Rice dry weight ( 30 days after seeding ) and grain yield as influenced by propanil-SO, and

insecticides interactions .

Time of * Carbaryl Carbofuran Malathion
insecticide — — . .
application Acmwn“ﬁ % red. mwﬁﬁwﬂ_ % red. mw«vuﬁ % red. mqmﬁwhwa % red. Acmﬁwu”w % red. omwy\__mwmn % red.
Qn._mwmmwv 31917 0 50 0 3.17 o s ‘| o |37 |0 s 0
10 DBP 32 0. 52 0 3.18 0 52 0 3.18 0 51 0
7 DBP 3.16 1 51 0 316 | 0 51 0 3.13 2 50 0
4 DBP 3.15 1 50 0 3.15 1 50 0 3.11 2 49 2
2 DBP 312 | 2 49 2 a1 | 2 49 2 | 3090 | 3 49 2
1 DBP 3.08 3 48 4 307 | 3 49 2 3.07 3 48 4
—
1 DAP 3.1 3 48 4 ) 3.08 3 43 4 3.08 3 49 2
2 DAP 3.14 2 49 2 302 | 2 49 2 3.12 2 49 2
4 DAP 3.16 1 49 2 3.15 } 50 0 3.1 2 50 0
7 DAP 3.19 0 50 0 3.15 1 51 0 3.4 1 50 0
10 DAP 320 | o 51, 0 317 | o 52 0 3.17 0 51 0
i
L.S.D o5 N.S zm N.S N.S N.S N.S
*DBP = days before _iwum::-mOu application
DAP = days afier propanil - SO, applicaton

(178)



