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SUMMARY

Pot experiments were carried out to estimate the efficiency of the
synthesized petroleum aromatic derivative (propanil - S0و ) as herbicide either

separately or in combination with commercial herbicide thiobencarb and

insecticides {Carbaryl, Carbofuran and Malathion) on barnyardgrass

{Echinochlga Grus-gelli {L.) P. Beauv) and /or rice (Oryza sativa cv Giza 176).
 'ء.أ

THe detemination of the effectivenes of propanil S05in د controlling  ر

barnyardgrass showed no signifcant results. After application of propanil -S0و 

with thiobencarb the injury symptoms appesred on ths treated seedlings of

e'ter barnyardgrass or ricE were nearty sirilar to. those sprayed with

:hiobencarb a!one.

7He in!erectioi effects bete3n propanil - S0 and the exgmined

٤ ،cctiacs £% vea 3'ight reDuction in ric dry weight and grain y:eld ranged from

3% a'{3r tna pplication ج of ths insecicides 1 to 4 days befor and afteF
pTpari1 - S05 treatment respectivsly The abteined dEta wss not significant
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The vegetative growth and yield of tice plants were less injured when the

time interval between insecticides and propanil treatment increased.

' Rice plants were not aftected by the application of the used insecticides

p!us proparil -S02 .

fKTRODUCTION

Chemical weed control is a miracl of our technological age and it has

peen at the fore front in technological achievement. lt involves knowledge in the

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

،

4و

New and better herbicides are being continuDusly synthesized and

developed. Yields of cereals, soybeans, cotton, sugar beet, and ip any other

crops have increased in some cases 100% after application of synthetic organic

herbicides (Ashton & Crafts, 1981).The herbicides are classified into two major

groups inorganic and organic.

Propani} is a member of amide herbicides. It is especlally valuable in rice

culture because of its high selectivity. Rice plants are 40 times more"tolerantof.•

propanil than barnyardgrass (Matsunaka, 1965). The resislance,ي frica to

propanil has been attributed to the ability of these species to degrade propani

(.more rapidly then most weed species (Adachi, EL. al,  م1956

Chemical weed control in direct - seeded rice demands astricl herbicides

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

Datta and Bernasor, 1973). The ideal herbicides for weed conrol in rice

(15٦)
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combnes high selectivity ad efflcecy wIth safa applicaton methods (Hassen gبد إ 

e] , 1990}.

!Rteraction betweEn herbicides and insecticides were reponed by (Smith

and Tugwell, 1975 and ukhopadhyay and sen, 1981), It was hound that the

organophosphale and carbamete insecticides interact with the herbicide propanil

to iNcrease injury to rice '[Bowling and Hudgins, 1966).

The aim of the presen study was to test the efiiciency of thesynlhesized
propanil S0و asherbicides either separately or i combinstion with commercial

herbicide end insecticide on the growth of barnyardgrass and rice.

MATERIALS AND METHODS

Preparation gf N-propanil 3, 4 dichloropenzene sUlphonaride (propapi SOج )،

0
١١

S0. NH -C-CH,CH
2--٠2 ة3

 ,تق

This compound was prepared in three steps:
A. Mixing 1,2 dichlorobenzene with CI S0g H in a solvent of CH cl5 (SiEvart;

1922).

F The produced dichlorobenzene sulphonyl chloride was reated with NHن 

OH according to {Somasekhara, 196B) to prepare 3,4- dichlorobenzene

suiphonamide. C, 3,4 - dichlorobenzene suiphonamide (0.005 mol) wes

mixed with propionyt chlorid3 {0.007 mal) and giacial acEtic ecid {5 ml) on

oiling tath. ٦H so'id Groruct was fltered, dissolved in Na HC0ج ،

·24٤}
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acidified with glacial acetic acid and crystallized by ethanal to produca N­

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

Commercial Herbicides and insecticides used

Common Chemical name Tradename FomulatanPesticides

 س،
Propanil - 3,4-dichloroproplonaniliae Stam F -34 F٣
Thiobencarb S[(4-chloropheny) methyl] 6airn au% EC

diethyl caarbamothioate.

Herbicides

Carbaryl 1-naphthyl methyl carbamate Siven 85% WP
Carbofuman 2,3 dihydro -2-2-dimethyl Furedan 5% G

.7-benzofuranyl methyl
cartamale.

Malathlon o,0dimethyl phosph Malathion 80% EC
orodithioafe ester of
dietHyl mercaptosuccinoate.

lnseclicides

Ec = Emulsifiable

WP = Wittable Powder

G =Granules

Potexperiment;

The experiments were carried out at Rice Research and Training Centre,
Tءيهب 

Sakka, Kafr E!-Sheikh under greenhouse conditions (average temperature 28 +

2 C during the day time and 18C at night). seeds were abtained from thesame,

Research Centre.

٢

The effect of the synthesized herbicides propanil -S0و was tested either
 ي ألد

separately or in combination with desired commercial Herbicides or insecticides

on barnyardgrass (Echirochlacrus-galli (L.) P. Beauv) and rice (Ory7asativa}

(153)
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-
.G:za 176, Plants were grown in plastic pots 20 cm depth end 2O cm diameterت! 

ln each po 4 Kg of lay ث loam soil was pleced. Some chemical analysis of the

sed soil was as follOws:

Hم EE Coو HCoو OM NH Noم و K 2٨
dslm Meq/L Meq/L % ppm ppm ppm ppm ppm

7.8 1.1 1.0 1.9 2.1 2.9 19.3 11 625 1.9

Fifteen seeds each of barnyardgrass and rice were planted per pot, after

emnergence the seedlings were thined to 10 plants per pot, Pots were irrigated

by saturating the soil several times during tHe early season. It was fooded first

when the plants rangeD from 15 to 25 c tall. Water was maintained on the

plants during the season except for dreining one day before and reflooding one

day after each treatment. Rice plants received 40 Kg nitrogen Ifed as urea 46%

at 25 days after sEeding.

THe synthesized propanil - S05 and .all commercial herbicides and
 ·ة-

insecficides were used as Kg/fed in a {otal water emulsioi of 2OOLfed,, with a
CO; -pressurized back - pack sprayer at 2.11 Kglcm4 fitted with flat -fanspraغر 

 ود

nOzzles # 1004. The boam was positioned 25 cm above each pot.

THe Herbicides were applied at half -, one- two- and three- leef stages of

b2rryardgrass and rice at different rates, ، ,

Growh 5teges of rice plants when treated with insecticides in relation to

($54)
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propanil application were listed in the fallowirg Table:

 د

Applicaticntime of insecticides Rice growh stage

10 DBP ٩ Leaf stage

7 DBP 2 Leaf stage

4 DBP 2.5 Leaf stag

2 DBP 3 . Leaf stage

1 DBP 3.5 Leaf stage

1 DAP 3.5 Leaf stage
2 DAP 4 Leaf stage

4 DAP 4.5 Leaf stage

7 DAP 5 Leaf stage

10 DAP 5.5 Leaf stage

DBP = days before propanil application.
DAP = days after propanil application.

The insecticides carbaryl, carbofuran and malathion were applied at the

٢ates 6f 1.2 Kg airfed wettable powder, 0.8 Kg ailfed granules and 1.2Kg ailfed

emulsifiable concentrate respectively in relation to the propanil or propanil -S0و 

treatment at the rate of 1.05 Kg ailfed emulsiabkغ concentrate.

 و بم-=٦ ير.جج
Fresh and dry weights of shools of bamyardgrass and rce, plant hieift=

and leaf area of rice plant were recorded at 30 days after seeding. leaf,area was

determined using Ll-3100 Area Meter. Total chlorophyll content of rice leaves

were estimated al 5 days after seeding according to th procedure (Aron, 1959).

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

1974). Rice grain yield in grams per pol were oblained. The '،total nitrogen

(155)
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conten! of rice grAlns was determined (JaCkson, 1967). The siarc,content af

rice grains ves estimated using th method of {Yoschida gt aL,,_1972).دبن» 

The results were statistica!ly analyzEd and significance of treatment

dIfferences vas estimated through LS.D. (Snedecor and Cochron, 1969).

Effect of propanil, propani ,,S0- ا thiobencarb and their combinations on

bamyardgrass and rice:

Effective weed contro] programms have been developed for the iost

severe weeds of rice (bamnyardgrass) were based primarily one the use oF

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

١n the present investigation we tried to compare the effects of either

propanil or propanil - So with thiobencarb when applied at different stages of

growth for conuolling branyerdgrass.

Both bamyardgrass and rice plants developed dark greed leaves and

stunting within 1 -3 days after thiobencarb applieatidn,while the plants showeD•ا 
scorching and stunting following the application of propanil plus thiobencarb.

٦The symptoms were obvious at higher concentrations andwhen the trealments

wsre done at the early slages of growh ons - and two -!eaf stage. Rice planls
•٥ ه

recovered from the injury within 7 -15 days after treatmens.

Table (1) represented that eitHer propanil or thiobencarb caused

significant reduction in fresh and dry weights of bamnyardgress at one- leaf

6tage. Weed injury was ranged from 16 - 87% and 28 - 64% following the

icetion of proRanil Gnd thiobencarb respecfively. The barnyardgrss - controlإ pج 

(156)
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stagE of growth plant Height, fresh weight, dry weight and leaf srea were

ducec 5y 61%, 55%, 54% and 72% respectively fo!lowing the app!ication of:ق 

th:obencarb al 1.0 Kg. ailfed. This injury decreased at tw -and thee -leaf

steg of grwth. Postemergence tank - mixtLres of propanil plus thiobencArb

enHencEd the injUry of rice plants greetly at lower stages of grovdth and at higher

concenirafions of the herbicides.

Propanil at 1.05 Kg ailied, propanil + thiobencarb at 1.05 +0.5, 1.05 +

0.75 and 1.05 + 1.0 Kg aifed caused 20% reduction in the total chlorophyll

content of rice leaves. This reduction was not siagnfficant as shown in Table (3).

Table (4) represented that rice grains harvested from plant treated with

the herbicides ere severely affected at the early stages of growth. When the

plants ware sprayed with either propanil or thiobencarb at one -leaf stage the

observed reduction in yield ranged from 29 - 54%, 29 - 56% respectively. This

hammfull effect increased by using tank mixture of both herbicides af the same

slage of growth. however, the reduction in rice grain yield was not statistically

significant when the plants were treated with the.hErbicides either alone or in
. ,بإج٠

combInation at the late stage of growh (threa - leaf staga).

The iotal nitrogen content, crude protein and slarc conlent of rice. gpains
 ;٣ر٠ -يم

vere not significaatjyffectsd by the herbicidal treatmen!s at ell rates andtimiEs

(.application as illustrated in Table  :ت4)

Results from tHis investigalion showed that the application of propanil in

combination with thlcbencarb increased rice injury as compared with single

(158)

 وود»٠ ،==سدد
•٠٠٠٠-٤٠.-" م:نات :؟.جذ٠: اخذ-:.::٠٠٠٠٤٦-٠.-٠

 تقضت م



 م

 ر

 د، ي ي ا،

treatments, This irjury was cleary observed at one - and two -leaf stage of

growth and at Higher retes of the combined herbicides.

Previous investigators (Smith et aL, 1977, Richard et al., 1981 and Smith

1981) found that mixtures of propanil with thiobencarb applied eary

postemergence injured rice moderately, but the rice recovered and the grain

yield was developed which suppors the dala reported herein.

Some herbicides injured rice more than propanil but injury for all

treatments was inconsistent (Smith and Kodayari, 1985).

Trials were made to examine the phyotoxicity o propanil - S0ر when

sed in combination with thiobencarb as shon in Teble (5). After application of
propanil - S0 with thiobencarb, the injury symptoms appeared on the treated

seedlings of either 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 eilfed, in combination with thiobencarb at 0.50, 0.75 and 1.0kg

aited resulted in significant reduction in fresh and dr.wEights of barnyardgress
 إ

at Iower stages of growth and at higher concentrations. The percent inury

ranged from 74 t 77% and 41 to 44% at one -and two-Ieaf stage of growth
respsctively at higHer rates of propanil - S0و + thiobencarb 0.70 + 1,0 and

1.05+1.0 kg aiifed as show in Table (5).

Propanil - SO in combination with thiobencarb was also tested on the

vegetalive 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

(159)
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Fice grein yield and total niirogen content, crude protein & starch ccntent
ot ricE grsins as infiuenced by propanil - S0و and hiobencarb were illustrated

in Table (B). There was singnificant reduction in rice grain yield ranged irom65-
68% at one - Ieaf stage when propanil -S0, +thiobercarb applied at rates of

0.70 + 1.0 and 1,05 +1.0 kg ailfed respectively. However, the percent injury of

the total nitroger content, crude pro!ein and starch content oi rice greins 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 scalG use

to combat these pestes. Large number of investigations have been made on the

use of herbicides and insecticides separate!y, but very few investigations have

been mads on the combined use of herbicides and insecticides in rice crop. Very

often weeds and insects infest the rice crop at thegame time (Gifford, 1973 and

Smith and Seaman, 1973). Hence herbicides and insecticides are needed at

about the same time and one application of these corbined pesticides willhelp '

to reduce the cost of operation.Theretore, :t was of great necessity to.stydy in

detai! th interection cF thesE Herbicides ard insecticides combinations.

With these ideas trials wer made in the present investigation to drive
more knowledge aoout th iNterection of propanil or propanil - S0, with some

insEcticides on rice en they were app!ied at various times ard rates before or

efter herbicidal treatments.

(260)
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:and insecticides interactions on riceر ropanil or propanil -S0م 

Observations indicated that leaf chlorosis and necrosis of rice plants were

fess. as the time interval beteen insecticides and propanil treatment increased.

The rice recovered from the interacling effects within a 5-week period after

propapil treatment. Older rice plants recovered more quickly than younger ones.

- Propanil is widely used as a selective herbicide for controlling

.bamnyardgrass in rice and usually ، causs no significant injury to rice plants.

However. certain insecticides interact adversely with prapanil result in phytotoxicم 

injury to rice planfs.

The above observalions were in agreement with those reported by (Smith

.Bnd Tugwell, 1975 and Khodayari et al., 1986). The application of propanil plus

• carbofuran caused yellowng and buming of rice leaves but rice recoverd about

!fve weeks after application (Mukhopadhyay anwd Sen, 1981).

Synergistic phytotoxicity was apparent on rice plants wten propanil was

applied one day afer carbaryt treaLment were most rice plants were killed.

SligFt injury was noticed on plants treated wth propanil to weeks afer carbary}es

treatment (Yih et al., 1968 b).

Table (9) shovwed that all insecticides (carbaryl, carbofuran and

- malathioN) interacted with. propanil at all times of applicatian. Their interactions

injured rice vegetatively. The degree of injury is influenced both by the type and,ي 

2e application time of the used inseclicides in relation to the propanil

aه ewressed as pseraen proe٥ اr weiه٥ on ia riaناعما a me «ed[مزبير,ي 
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cxce:lent indicaticn oi phytotoxicity. The synergistic efects In rice rsuliing in dry

weight loss from 39% to 69% hen the isecticides were applied 4 days to 1 day

before or afer propanil treatment respectively. Injury was lowvered from 28% to

0% wiith time intenvals of 7 to 10 days before or after propanil application.

Afer recovery of the vegetatively injured rice plants, grain yield was

' developed. Rice grain,yield was reduced as the same trend observed.in rice dry

eight as show in Table (9).

Tha phytotoxic symptoms exhibited by rice plants following the interaction

of insecticides and propanil may be attributed to the inhibiting effect of ths

insecticides on the activiy of rice arylacylamidase enzyme which detoxifies

propanil causing loss f selectivity in rice.

Results of previous researchs obtained by different investigators (Bowling

and Hudgins, 1966, Bowling and FIinchum, 1958 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 cيa sed by certain insecticides,

The bAsis for the interaction beteen propanil and certain insecticides appeared

to be an inhibition of rice arylacylamidase enzyme which metabolizes propanillos،

• non - toxic compounds 3,4 - dichloroaniline and propionic acid {Frear andStill,.ب_عجو 
1958, Malsunaka, 1968, El-Refai and Mowafy, 1973 and Matsunaka, 1981}.

A mixture of propanil at 3 lblacre and carbaryl at 0.5 Iblacre were applied

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

either propanil or carbaryl respectively (Smith, 1968).

(162)
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Table (10) represented the interaction efiects beteen propanil S0و 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 significanl.

}

CONCLUSION:

The results from the present study revealed that the response injuryof..ر 

bamTyardgrass and rice to tested herbicides depends on the leaf -stage of

growih at which they were applied. tt is preferable to apply the herbicides al one

- ٥r wo -leaf stage of barnyardgrass to achieve maximum control. Howver, it is

safe to use herbicides after three - ١eaf stage of rice to avoid any phytotoxic

effecL

The synthesized herbicides need knowledge in the fields of chemisiry 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 detemining selectivity of the new herbicidesare'very imporant.

Generally herbicides must be applied at lowest rales by which maximuh'

control of weeds is achieved.
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. Table 1: Effect of propanil , thiobencarb and their combinations on the freshane،
dry weights of bamyardgrass (Echinochloa cs-glli ) at30 days afte
seeding .

Fres} 4eight (g/ pot) Dry weight( (pot/ ع  ر

Rate of'
Herbicides' applicaton ٦

Kg fed{ نه Leaf stage & % reducDon LeAf suage & % reduction
١

1 I٢ 4 2١٤ % 3 I٤ ٩ ١١٢ 6 21٤ % 3I  أ؟
Control 21 0 21 0 21 0 3.67 0 3.5I 0 3.69 ٥(untftated)

Popani 0.35 17.6 16 19.4 8 19.7 6 3.1 16 3.24. 8 3.47
0.70 اه6 4.6 78 7.8 63 12.5 41 0.8 '78 1.3. .63 2.13

1.05 2.8 87 3.1 85 7.5 64 0.4 89 0.56 84 1.37 63

Tiobencarb 0.5 15.2 28 20.4 • 3 21. 6 2.69 27 3.40 3.69 ز3 ٥0.75 115 45 197 6 20.2 4 2.0 46 3.32 5 3.55 4
٩ 1.0 - 7.5 64 16.8 20 18 14 1 3ب 65 2.8 20 3.15 15

» ه  م

Popanil + 0.35 +0.5 14.5 31 19.8 6 20.8 1 2.53 31 3.38 4 3.60 2
thiobencarb 0.35 +0.75 11.2 47 19.1 9 18.3 13 1.95 47 3.20 9 3.22 13

0.35 +1.0 5.9 72 14.8 30 15 29. 1.03 72 2.45 30 2.63  م29

$ بب

،

١

Propanil + 0.70 +0.5 3.5 83 7.0 67 11.7 44 0.60 84 1٠17 6, 2.05 44
thiobencarb 0.70+0.75 2.8 87 6.6 69 11٠5 45 0.53 86 1٠1٥ 69 2.02  ة5

0.70 +19 2.3 89 5.9 72 11.3 46 0.40 89 1.03 ٦1 2.0 46
٣ هة؟

٩

Popanil + 1.05 +0.5 2.0 91 6.4 7٥ 8.9 58 0.34 9١ 1.08 69 1.59 57-
thiobncarb ، 1.05 +0.75 1.9 91 6.2 71 7.6 64 0.31 92 1.05 70 1.28 65

1.05 +1.0 0.0 100 0.0 100 6.6 69 0.0 10 0.0 100 1.2  ص68

L.S.Dao1.9 و 13 1.7 0.32 0.14 023
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Table '3: Effect of propanil , thiobencarb and their com­
binations on leaf area and total chlorophyl content
of rce(grya sativa) cv Giza 176.

١»

 نة

 ي
4 ا

Leaf area (cm? / pot ) at 30 days Toلau 
• Rate of after seeding chlorophyl

Herbicides application
Leaf stage & % reducUon

mg٤
g / نه fed fresh wL

1 ٧ ٩ 2I٢ % 3 ٧ % 2I٤ % red

Conol » 96 0 96 0 96 0 5 0(unteated)

Propanil 0.35 83 14 96 0 97 0 6٠ 0
0.70 61 37 89 7 96 0 5 0
1.05 34 65 69 28 95 1 4 20

THiobencarb 0.5 68 29 92 4 98 0 6 ٥
0.75 44 54 90 6 '97 ٥ 6 0

'1.0 خر 27 72 89 ٦ 95 i 5 ·٥
٣

Prpanil + 0.35 +0.5 63 34 90 6 96 0 6 0
thiobencarb 0.35 +0.75 41 57 89 7٤ 95 1 5 0

0.35 +1.0 21 78 87- ;9 94 2 5 0

Propani + 0.70 +0.5 57 41 89 7 95 1 5 6٦٠
thiobencArb 0.70 +0.75 39 59 89 7 94 2 5 0-

0.70 +1.0 20 79 82 15 93 3 4 .20.
 و

 ؟

Popanil + 1.05 +0.5 23 76 66 31 93 3 ،4· 20
hiobencarb 1.05 +0.75 20 79 64 33 91 5 4 20

1.05 +1.0 10 90 63 34 90 6 4 20

LSD ٥ و 11 8 N.S N.S

٩ي

• A١45 days after seeding
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Table 4; Effect of propanil , thiobencarb and their combinations on grain
yield and total nirogen , cnude protein & starch content of rice­
Erains(grya sativa ) cv Cia 176.

Grein yield (glpot) T ٥ لما Cnde Suarch
Rate of' nitogen Protein content

Herbicides applicauon
Leaf suAge & % reducton mg /g grainKg fed/ نة

3 I٤ 2١٤ 2 ١٤ 2١٤
 م

1 ١٤ ٩ 2 I٢ 4 4 % rec % red rec؟ 
Conuol 41 0 40 0 41 0 21 0 125 0 43 0(unteated)

0.35 29 29 3 و 3 41 0 20 5 125 0 42 2
Propanil 0.70 28 32 38 5 39 5 18 14 113 10 40 7

1.05 19 54 37 8 38 7 18 14 113 10 40 7

Thiobencarb 0.5 29 29 40 0 42 0 ١9 10 119 5 42 2
0.75 25 39 39 3 41 0 18 14 113 10 40 7
1.0 18 56 39 3 39 5 ١7 19 106 15 40 7

Propani + 0.35 +0.5 18 56 38 5 42 ٥ 19 10 119 5 41 5
whiobencarb 0.35 +0.75 78 و 37 8 41 0 18 14 113 ١0 40 7

0.35 +1.0 7 83 36 10 39 5  م
17 19 106 15 40  و ي٦

«

Propanil + 0.70 +0.5 8 81 37 8 41 0 18 14 113 10.. . 40. 7
thiobcncarb 0.70 +0.75 7 83 36 10 40 2 18 14 113 10 40 T

0.70 +1.0 6 85 34 15 39 5 ١7 19 106 15 39  و
3 جي

 مع٠

Propanil + 1.05 +0.5 4 90 32 20 40 2 18 14 113 10 40 7
thfobencarb 1.05 +0.75 3 93 31 23 39 5 17 19 106 15 3 و  و

1.05+1.0 2 95 30 25 39 5 17 19 106 15 39  ،و

L$.De3 وو 6 N.S N.S N.S N.S
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'Tabie 5 : Effect of propanil - S0, , thiobencarb and their combinations on the fresH
and dry weights of bamyardgrass ( Echinochloa cTs.galli) at 30 daysن 

after seeding .

Rate of » Fresh wcight(g/pot) Dry weight(g/pot)

Herbicides Applicaton
Leaf suage & % reduction Leaf stage & % reducuonK fed/٤ نه

1 ١٤ $ 2٧٢ 6 3 I٤ 4 ١٧ 4 2 ١٤ % 3I٢ %
onaol 23 0 23 ٥ 23 0 3.89 0 3.97 0 3.91 0

(unTeated)

0.35 23.1 0 23.2 ٥ 23.6 0 3.90 ٥ 3.99 ,0 3.93 0
Propanil S0, 0.70 22.8 22.7 ا ،1 22.9 0 3.84 1 3.93 1' 3.90 0

1.05 21.5 7 21.9 5 22.5 2 3.65 6 3.79 5 3.85 ١2.

. THiobencarb 0.5 159 31 21.5 7 22.9 ٥ 27 31 3.65 8 3.90 0
0.75 13.3 42 21 9 22.1 4 2.3 4 ا 3.60 9 3.81 3
1.0 .7.1 69 18.5 20 21،5 7 1.19 69 3.15 21 3.69 ،6

•
٠

Propanil-$sO, 0.35+0.5 15 35 212 8 22.5 2 2.55 34 3.60 9 3.83 2
0.35 +0.75 12.7 45 20.5 11 22.1 4 2.U7 44 3.54 11 3.71 5

+thiobencart 0.35+1.0 6.9 7٥ 17.6 23 21 9. 1.15 70 3.07 23 3.57 9
 ب

١

Propanil.S0. 0.70 +0.5 14 39 21 9 22.1 4 2.4 38 3.63 9 3374  -#م
+thiobencarb 0٠70+0.75 12.2 47 20.4 11 21.5 7 2.05 47 3.52 1١ 3 ة'4

0.70 +1.0 .5.9 74 13.5 4١ 20.5 11 1.0 74 2.34 41 3.40 13
-.3٤ ب١

Popةnil-SO
1.05 +0.5 13.3 42 20.5 11 22.1 4 2.3 41 3.54 ٤1 3.71 5

+thiobencarb 1.05+0.75 11،5 50 18.7 19 21.5 7 1.95 90 3.20 ١9 3.59 8
1.05 +1.0 5.3 77 12.9 44 20.3 ١2 0.9 77 2.22 44 3.33 15

L.5.Dos 2.91 3.15 N.S 0.31 0.47 N.S
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Tabte :3 Effect of propanil- S0, , thiobencarb and teir
combinations on leaf area and total chorophylH
content of nce ( Oryza sativa ) cv Giza 176.

.af area (cm?/ pot) at 30 daysRate of  ود--.-م

Herbicides [ applicaUon
Kg fed/ ته

ontol
u الا3 ا 0 د

(unteated) ,
 ود

0.35 104 0 ٧ ن٣ ب 6 ا لا٧5 ٥0.70 102 1 102 1 102 ١ 6 ٥1.05 100 3 101 2 1٥1 2 5 o
 م

0.5. /معسا« 61 41 98 5 103 0 6 00.75 35 66 97 6 102 1 5 01.0 27 74 95 8 101 2 5 0

%.,Popanil-S0, 0.35 +0.5 57 45 97 6-- :102 1 6 0+thiobencan8 0.35+0.75 32 69 95 8- 102 1 5 ٥0.35 +1.0 26 75 94 9 10٥١ 2 5 ٥
 ل ل

Rmopanil-S0, 0.70 +0.5 56 46
96 7 102 1 6 0 1+thiobencarb 070+0.75 3٥٠٠٠ 71
95 8 101 2 5 00.70 +1.0 25 76 93 10 100 3 4 20

1.05 +0.5 55 47 96 7 101 2 5 01.05+0.75 27 74 94 9 101 2 5 ٥1.05 +1.0 24 77 93 10 1oo 3 4 20
 ا

LS.D9 وو N.S N.S N.S
4 At45 dAys after seeding
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. Table '،A

٣2

Effeet of propanil - S0,, thiobencarb and their combinations on
grain yield and totلa nitrogen, cnude protein & starch content
of rce grains( OryzA sativa) cv Gia 176.

٤

Grةin yicld (g/pot) Toلau Cnde SuArch
RatE of nitogcn Prten content

Herb:cides : applicadon
Lcaf suage & % reducuon mg /g gainة لى Kg /iة fed

1 ١٤ % 2 I٢ ٩ 3 L٢ 4 21٤ % rer 2١٤ % red 2If 6red
Uontol .37 0 36 0 36 0 21 0 125 0 43 0(unLeated)

0.35 37 0 38 0 38 0 20 5 125 0 43 0Pcpani-S0 0.70 36 3 35 3 37 0 20 5 125 0 43 0
1.05 35 5 35 3 35 3 19 10 11 و 5 42 2

Thiotencarb 0.5 26 30 37 0 38 ٥ 19 10 119 5 41 5
0.75 22 41 35 3 36 0 18 14 113 10 40 ٦
1.0 15 60 34 6 35 3 1٦ 1 و 106 15 40 7

,ropanil-.S00.35 ؟ +0.5 25 32 36 0 37 0 19 10 119 5 41 5
thiobencart:0.35 ا +0.75 21 43 35 3 35 3 18 14 113 10 40 7

0.35 +1.0 14 62 34 6 35 3، ٤7 19 106 15 40 .7
 جهن

Propanil-SO. 0.70 +0.5 23 38 35 3 36 0 18 14 113 10 ·41 35٠
0.70 +0.75 19 49 35 3 35 3 18 14 113 10 40 7+thiobcncart 0.70+1.0 13 65 34 6 35 3 17 19 ،106 15 39 9

٣٥٣ ٠
.i1.SOمRopa لا 1.05+0.5 21 43 35 3 35 3 18 14 113 ١0 40  ي7

1.05 +0.75 18 51 34 3 10 40 7[+tiobencart 6 35 18 14 113
1.05 +1.0 12 68 34 6 34 6 17 . 19 106 15 39 9٤،

0 ي د
$.

f٤ LS.D5 وم N.S NS N.S N.S N.S
٨ia

4

.٢



 ص
 تم
t
 ا
 و»٨

 صف

± تج
 ذ8 ح ص »م
٤ مع

٥  ج٩
 ى 5ع ت

 ن و

%
 ي

 ر
 ليا
 ص
 مح
 تم

٤
£
9
 ح ٥ع
 مح
 م٥a د و»

 مح

٥ د
a "
5
 يا

 ،ص
m
 ت
6
 و٤
 ي
 م
 م ة
$
 ا«

6
 مح ت

 وم

 .ب د ء
 ح
 ن
٣»
 2ح
 مح «ن
 ٥ح
 ا

 ا

 ، ح= ثن٠
 ح« قد خل ثم ص Bل له قم د٤ م جر

tS5ت eمث 
tت ت ت ت ب ت ت ت ت ت٤ و من٠ رج b < يغ<<< تن ا تن تن aت #و تث تة٠٥ ٦م٠جو  ب-٦٦٦٥ن٥5٥5٥ ،ي«« ي٥ وبر

o aن 
 بل ي سا ح٢

 ي3£ ن
 طبا قمةN م لا ا قح فها فها ر$

 صنk لة ة ن مة ة ن مث ما ثح8 ج
 مق ض ن سي ب ح ما ب

 "ما
 ا

 خ±

3٣  ن ا« خد ة٥aa ما bل ي ب م
 ص٥ ن ة ناc# ص

5
٥. تن ٤٤٤ ب  ا ثن ما فها جيا م لا ع8 .ب ا8 لحا لب فهاR لج تبا ا مع ما«

 ه م ثبا ه٥

R ي ام8و  لببA خ8±

 يم
 ة ت ا ثبا اقة ٨ة لح له ب

 مبد ؟=٥ن
± فهة لح نم ص«N لبة خل ح  صث ة، ها ة دخ خ ة٤t ي

 ن ا« ه ن هة

 خل سلا

· ، لب& قا٥-٥ ظt ج٥ ± ج ٥. ج$ ت ة فح ي مة م م
 ما خل8 قياt لبا لع٤t8> ة

 م ة ج ة ص ه ب5 مع
 ح ون

• 3<٠ ر سه ج تيا رية٥

 ،ي« ج

 م ا لا له فح ا«K اقة اتيةs ض5 قا ت٤ «ا

 خل تبا لج قح نم ا الا Bل لها غم ح بث ج؟ ن١{

 تيه م )ح خد ص اt٥ ثt مة ذ ة« لة لثb هة م خ٩٥ ج
 خل به٣ ن- ا«

8م م
 و

a»ي خد د8٨ ٨ة فهة 

 م ب ب Nت قهة ه oص اa قح ص8
٥. إE م  وك8 ق ها ما ة وه ح ه لم ص،٥

t٨ ها خل£ خل تيا -، ا ها ثن ان« ة له ب و5 ٥«  ن لها٠
 وج

 سم ي±t خل لبب ليا جق قح ت٤
 ج له ب ب ا

 م ,ج

 ج .تب ت،
"٩٥
+١٥ sع- ء •

 ويي ينا

 قق
 ة٤ ب<٤٤ "ر5

،٤ $u،ح 
 لان لا« ا««
8 تة٤

·r٠ q٠
 ح، ح ص.٥

«

 ن٩'

(177)

 ي&٨٠٠٠٠ ة٠3-«٣٥--«٠٠٠ «د الواء ء٠ بييه-ي­-



 وب
 ع
 ج
 ٥ح

 ة

5 ث٠١ s  سو و] و#ي بج
 ح

« جز ع وضر تة .ا٥ »»o  مح
٢ ه٤+

 ج
5 و ح ه ذ
 م$

 ي
 ص

 تا
5

 ا« فخ حه له

5
 سح
5

 تب ت
5

 تن ت
·٥

 ت
5 تا

 له

 ت
=

H

 ي: ت

 ج

< ت
5

o
 حن
-٥

 ر
 ت
 ج ت

 ح
 ن
b

 ت
 ج

 "ي بح
 وي ج
 ح ٦( 5خ

 ص
»  ج مص
W  ج ،
 ع ٥ج

 ،ه ٦(
 خ ج ي ق"
 ٩« ن

p  ج٠ م
 ءغة لفا ي
 ت د٥ ه

 ير
· ه°5

 اة وية ر
 ما

 فمإ تخ لها
9
a

 تهز
 ص

 ها

 لمإ
 ا،
 Hل

 لا
 ث ة

 لما
»

 إ
 ن
±

 دإ
 من
 ج

 فإ
 م

 لها
 ه لة

 مح
 تم
 ا
G>

 و م
 ٥م
١و

 ٥م
٤6
 مت

a د ر و

 م
 ثم
 بن
«، تم.٥

 ج
 >ب

8م

٤
 ر٥)

 ت ،5 ا {يجء ج
 و ه2

 ت ت لم ثا نا ي م ب

 ج
H٠

 حط& جن
 حد
a±ض 

 ل ن ظ ن
 ت

 لا
& 'م«  و-+"''٠-

 ن

«
 ت

 خد تتب
5٥

١ ا١

 ت ح
٦ bب
 ها٣
 ج ت

 ع
 ت ت خ فح ي ط خ ح ص ب ت ق

<

 ما

٩ ج<٥ن
 ويع

 ن٢

 فإ
 ص
 له

 دإ
 ج

 فح
a ط

 فها
 سر
 ٨ه

 تهإ
 ر
 ر

 ن ا
 له

 ثبا

 ج ة
 إ
 ر
 لج

 إ
 ب«
 ٨ة

 فإ
 ص
 ها

 إ
 له

 مه و

 ج
 وة

٤٤ £ ج a
 يب

٠٥  ين ن ة ة- ق ة
9  الي5

 ا و ب- م ع
 ، لا«
Tم pp  ي

٣٠ ة0
 ت5 ه٥

 ت ح لعا اMH ح ه ت

 دم ج

 ت
«
»«

٥٥a
 تم
 ا

 ح تو
 ت
$
 2ح
 ح٢٦

a
 ا

5
 ح تد

،

 جo ن
 م ح ثم

 ٩مج

 ق
 خه&٨ قم ها8

z )ج صا8٨ حل# حه صا
 من

 ت ت٨ حط ثم ج ه ب ب ت

 بإ
»
 له

 فإ دإ نهإ
 ص م
cلنا 

 تنا ثبا
 ج ة
 له ا

 ثبا
 ب ض

 نإ إ
 بص ه
 فح

 فما فمإ
»»
2 له حك

 ث

 ب مم ح )خ لبا لن تنب لم م ت ت

 ه ما هه&
 ا ت مر

 ا ه ب± ك
 ج من ت ا ها ت. ٨» خط

 من

 ب ت ب٨ تم ح±NB ت ت ت

(178)

٨


