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SUMMARY

The present investigation was performed to synthesize and test some
petroleum aromatic derivatives (propani! -S0 , و sodium salt of propanil - SO,

and O-,P-,& m-xylene sulphonamides ) as herbicides on barnyardgrass

(Echiroclca.Cus-galli (L.) P. Beauv. ) and rice (Onza. sative) c Giza 176.

The application of the synthesized herbicides propanil - S0ر and its

sodium salt have no effect on fresh and dry weights of barnyardgrass at one­

to - and three - Ieaf stage when applied at the rates of 0.70, 1.05, 1.40 and
1.75 Kg aiffed. Rice plants showed the same trend toward propanil -S0ر and

its sodium salt as barnyardgrass.

By appling either O- m-٥ p- xlene sulphonamides at the ratesgf 250,

500 and 1000 ppm to barnyard grass at half -, onE - and three - leaf stage, the

٢- isomer was the only herbicide aflected'the growh of the grass when applied

.and 1000 ppm500ن، 

' Rice plants showed no response toward the O-, P- and m- ylene

sulphonamides at all rates and times of application.

(18o)
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INTRODUCTION

Rice (CrzasEtiva) is economically an important crop from production,

consumption and export point of view in Egypt. I is grow in 420,000 hectare

:annually. lts production is best suitable to the soil climatic conditions of the Nile­

Delta, where 97% of the Egyptian rice is produced in six governorates.

Weeds are one of the major causes of grain yield losses in rice clture in

Egypt. The major weed problem is barnyardgrass (Echingchloa crsalli (L.)P.،

Beauv.) Hassan and Mahrous, 1989, The ecological requiremenls of

barnyardgress and rice are very similar : this ieads to high competition and .as.a

result to potentially great yield losses.

Herbicides are tlassified into two major grouips, inorganic and organic.

Their application involves four calegories : band, broadcast, spot treatments,

and direcled spraying (Ware, 1983).

-٦

١t was reported that the commercial herbicide stam F-34 (propani) has a'

٩٣
 مه, ق

' significant effect in controlling a broad spectnum. Of weeds especialy that:in tice ,,

fields (Matsunaka, 1965 and yih et aL, 1968 a).ن .

ln: tho present Investigation it was plained to prepare and testsomeو٠ >

، petroleum aromatic derivatives (Propanil -S0 , ج sodium salt of propanil -S0و 

and 0- p- and m- xylene sulphonamides) as herbicides on bamyardgrass

(Echiaochloa crus-galli) and rice (Onzasative).

(181)
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MATERIALS AND METHODS

١- Propanil -S0, (N-propionyl 3,4- dichlorbgnzene sulphonamide).
6

c- s0٨٠-٤-c,-CH,
cL

N٥ 0
١١١

S0-N-C-CH -CH
2 2 3

Sodium salt of propanil - S0,

3- O- xylene sulphonamide (3,4- sulphonamide)

4- P-xylene sulphonamido (2,5- 5ulpnonamide).

SgNH
2
a

3

5- m-xylene sulphonamide (2,4- sulphonamide).

S0,NH,

d

a
.3. ة  ي

2.4 .Xylene sulphonmide

a,a,
q,
3,4-2ylenc suphonamnide 2,5.Xylene sulphoamide

m -Aylcne sUlphonmrUe ،٥٠XylenE sulphonamnide p-Xylene sulphnamide

 ,لام

Propani! - S0ر and its sodium sail were prepared using the metHods

2dopted by somasekhare, 1968 and El-Dib, 1978. The compounds of ٥-٠ p- and

m- ylene sulphonamides were prepared according to the methods described by

(Hurt and Alison, 1939).

(162)
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-THe herbicidal efficiency of the synthesized herbicides as well as the

commercial herbicide propanil (3,4 - dichloropropionanilide) (Stam F- 34) were

tested on barnyardgrass (Echingchlgg rs-alliت (L.) P. Beaur) and Rice (Onzaم١د 

satiye) cv Giza 176 under greenhouss conditions at Rice Research and Training،ي ٠ور 

Centre, Sakka, Kafr El.Sheikh. SeEds were obtained from the same Research

{entre. Plants were grow in cylindrical plastic pots 20 cm depth and 20 cm

iameter, ln each pot 4 Kg of clay loam soil was placed. Some chemical analysisم 

of the used soil was as follows:

poL. The plants were grown in a greenhouse (average temperature 28±E+

during the day time and 18c atnight). ٣3rs, -٦-٠٥-

 ي هة
٤ ء

. Pots were irigated by saturating the soil several times during the early

$eas0n to facilitate gemmination, emergence and growth of young barnyardgrass

, and rice. seedlings. It was flooded frst when the planls ranged from 15 to25 c

tall. Water was maintained on the plants during the season excepl for draining

one day before and reflooding one day after each treatment. Water was drainedر 

(183)
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from al! pots in the fall after rice matured. Rice plants received 40 Kg. nitrogen/

ed as urea 46% at 25 days after seeding.

The synthesized herbicides 0-, p- and m- xylene sulpHonamides were
-pplied us as ppm, while propanil S0و , sodium salt of propani S0و commercial

H, rbicides ج was used as Kg ai / fed in a total water emulsion af 200L/fed., with

Co; - pressurized back - pack sprayer at 2.11 Kg /cm? fitted with flat - fanد 

"pray rOzzles# 1004. The boarn was positioned 25 cm ebove each pot.

The herbicides were applied at half -, one -, to -and three -leaf stages

of barnyardgrass and rice at differenl rates.

All treatments were applied postemergence as sprays to unftooded pots
through CO, back - pack sprayer.

The eaperimental design was randomized complete block with 10

plications. THe pots were rated visually for plants injury withen 7 days sfterذ 

2rbicide application.
 ته

• ص

The results were statistically analyzed and significance of treatments

.fferences was estimated through L.S.D. (Snadecor and Cochron, 1969).

Estimations:

.Fresh and dry weights of shoots of bamyardgiass and rice were recorded

at 30 days after seeding. Rice plant height and leaf area were recorded at 30

days afer seeding however, total chlorophyll content of, ficE leaves were

(184)
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estimated at 45 days old according to the procedure of (Arnon, 1959). Leaf area

was determined using Ll - 3100 Area Meter.

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

1974). Rice grain yield in grams per pot were abtained. Total nitrogen content of

rice grains was determined (Jackson, 1967). The starck content of rice grains

was estimated using the method of (Yoschida et. l., 1972).
 ن ج

RESULTS AND DISCUSsION

The ' present study was aimed to drive more knowledge about the
utiإ ization of the synthesized petroleum aromatic derivaiives (propani -S0و ,

sodium salt of propanil - S0و , and 0-,p-& m- xylene sulphonamides) as

herbicides for managing barnyardgrass which causes severe losses in rice crop

yield.

Erfect of propanil and thesynthesized herbicides propanil S0و and

sodium salt of propanil - S0و on bamyardgrass [Echinochloa cns.gal!i
٥« ن

(L.) P. Beauv.) and rice (Orzasatiya .( ا

A. Bamyardgrass:
٥٥

Table (1)illustrated the effect of propanil and the synthesized'herbicides
propanil -S0 and sodium salt of propanil - S0و on the fresh and dry weights of

bamyardgrass.

Barnyardgrass at one-, two - and three - {eaf stage treated with propanil at

rates of 0.70, 1.05, 1.40 and 1.75 Kg aied was injured moderately to severely.

(165)
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One to three days after propanil application, both barnyardgrass and rice

showed scorching, necrosis and chlorosis.

Leaf chlorosis response of the treated plants might be attributed to the

bhotosyntHtic- inhibitory ettect of propanil. Thse obsErvations are in""

aggrereni with previous investigations (Nakamura et al., 1958, Ashtoh and

Crafts, 1961 and Matsunake, 1981) who reporled that propani allers several'

biochemical changes includIng photosynthesis.  هن و٩
٠٨٤-٠ .٠٠ بة

The ijury symptoms of barnyardgrass increased with tie Lill death at 4-

7 days after propanil treatment. However, injured riceplants recovered at 7-15

days afer treatment. lt is clear from Table (1) that concentrations higher than

0.70 Kg ailfed caused complete death of barnyardgrass.

It has been established that the synthesized chemica! compourds contain
0

one ary group linked by ٧ radical have high significant effect on
MH-ي- 

O  مء
suppressing great varieties of bacteria and fungi":KSwiss patent, 1949, Raffa,"

1966 and Marei et al., 1981) Therefore, trials were made to test  صلsع

derivatives as herbicides in rice crop.
-٠ عه9 ج هه3 وت٣0-٠٥

 شبزع س
٥

The application of the synthesized herbicides propaniT - S0و andis

sodium salt have no efiect on the fresh and' dry weights of barnyardgrass at

ne-, two- and tHree- leaf stage when applied at thE rates 'of 0.70, 1.05, 1.40 and

1.75 Kg ailfed as shown in Table (1). The percent reduclion ranged from 0 o 5%

 ن

wich was not singnificant.

(186)
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Previous researchs proved the effectivess of propanil in controlling

bamyardgrass (Matsunaka, 1965 and Yih et al., 1968 a). Siera and Vega (1967)

٢eported that propanil caused A reduction in dry weight of baryardgrass which

became more severe with increasing concentrations.

Propanil applied at 3to51 blacre controlled barnyardgrass one to three

inches tall in the one -{o four -leaf stage of growh (Smith et al., 1977).

Propanil was found to be a strong inhibitor of RNA and protein synthesis

(Moreland et al., 1959). Ttanspiration has been repored to be reduced by

propanil {lvanova, 1970). ln addition abnsr=' aenerati0:' ?جج2 ، oplasts.،. ذ ا as

well as deterir: sIirg veuular membranes were found following the use of

propanil (Ashton and Crafts, 1981).

B. Rice:

Tables (2&3) showed the effect of time and rate of propanil application

on tho vegetative growth of rice. THe percent reduction in plant height ranged

from (1 to 79%), fresh weigh! (1 to 81%), dry weigh(1 to 80%) and leaf area
. وت•

(1 t٥ 89%). Generally the reduction decreased as the rate of the herbicide

increaseg from 0.70 to 1.75 Kg aifed; it decreased as the treatment was,,,,_

delayed from one- to three- leaf stage. Rice plants did not show any response
·gص 

toward ،lhe synthesized herbicides (propanil - S0 and its sdium sal) at

different ،ates and times of application. The total chlorophyll content of rice

leaves was reduced by 20% when propani applied at rates of 1.05, 1.4 and 1.75

Kg، aifed. However, propani!- S0و and its sodium salt reduced the total

chlorophyll content by 20% only at 1.75 Kg aited as show in Table (3).

(187)
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Rice grain yield generally reflects the level of the vegetative gowh as
effected by propanil, propenil - S0, and sodium salt of propanil -S0; .Time of

application and rate of propanil affected grain yield when applied at one-leaf

stage, where the percEnt reduction ranged from 53 (o 85% ony at higher rates

1.05, 1,40 and 1.75 Kg aifed. The_ reduction decreased as the time of

application was delayed at to - and three -leaf stage of growth. HowevEr,, rice

grain yield was not. affected due to the application of propanil -S0و and its

sdium salt at all rates and times of application as shown in Tab!e (4).

lt is clear from the above resuits that rice plants are more tolerant of

propanil than barnyardgrass at the same stage of growth. The injury symptoms

exhibited by rice plants after propanil treatmen! were inconsistent. Even when

the injury seems severe rice plants usually recover within to weeks and new

leaves that emerge after treatment show no Injury sympkoms. This may be due to

the inhibitory effect of rice enzyme arylacylamidase which was observed to

detoxify propanil).

These results were in accordance with preيضesearch repors (Frear

and Still, 1968, Akatsuka et al., 1973 and Kodama and Akatsuka, 1975). Thay

found tht, in the leaves of rice an arylecylamidase enzyme detoxifies'propani} to...

3,4 - dichloroaniline and propionic acid, while barnyardgrass leavescorحineD،

small amount of the same enzyme.

،Previous investigators (Adachi et al.- 1966,, Stll and Kuzirian, 196T and

Yih et al,, 198 b) stated that rice was at least 20 times more effective than

barnyardgrass In inactivating propanil which selectively kills barnyardgrass,

whie rice was slightly injured.

 م

 :::و5
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Temporary chlorosis and tip bum on rice Ieaves may occur soon afterو 

treatments with propanil at rates of 3 to 5 Iblecre, but pemanant injury does nt

occur even at rates as High as 12 Iblacre (Smith et al., 1977).

Effectof the synthesized herbicides o-, p- and m- xylene sulphonamides on

barnyardgrass and rice.

A. Barnyardgrass:

-Table (5), and Pho!o. (1 & 2) showed that the synthesized herbicides  ء0

and p- xylene suplhonamides at rates ٥f 250, 500 & 1000 ppm applied to

barnyardgrass al half-, one- and tvo- leaf stage of growh failed to control

barnyardgrass satisfactory wfere no changes were observed on either the

morphological characters or the fresh and dry weights of barnyardgrass, wtile

the m-isomer was the only herbicide affecled the prowth of barnyardgrass. The

plants were stunted within 1 to 3 days following the application of the m-xylena

sulphonamide compered with the untreated control. These symptoms increesed

with time until death. The m-ylene sulphonamjge'taused greater phytotoxigity

on the fresh and dry weights of barnyardgrass. Generally bamardgrass - conrol

increased as the rete of the m-xylene sulphonamide increased from 250.to 10o;_'

ppm at lower slsge of growth. The m-xylene sulphonamide cortsolied
 ءيه٣.<,

- barnyardgrass effectively by 29 and 87% decrease from the unlreated conIroFfn

the half. - leaf stage of grovh at the rates of 500 and 1000 ppm respeclively. Theور 

effect decreased as the treatment was delayed from halF- to to- Ieaf stege of

growth.

(189)
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ht is clear from the above results thal m-xylene sulphonamide controlleD

barnyardgrass more than o- and p-ylene sulphonamides. THis may bs attributed

to t!١e greater solubility of m-xylene sulphonamide in methyl and ethy alcohols

than o- and p-xylene sulphonamides.

B.Rice:

The data in Tables ( 6 &7) illuslratEd that rice plants showed no

response toward the synthesized herbicides o-, p- and m-xylene sulphonamides

at all rates and times of application. The m-xylene sulphonemide caused slight "

stunting of rice plants within 1 - 3days after treatments rather than o- and p­

isomers. The injured rice plants recovered within7 -15 days and the new leaves

that emerged after treatments were uninjured.

The effect of the synthesized herbicides ٥- , p- and m- xylene

sulphonamides on rice grain yield and total nitrogen content, cnde protein &

starch content of rice grains was illuslrated in Table (8). lt was clear that rice

grain yiel showed no response toward the lested herbicides at all rate5'used. "

The percent reduction in rice grain yield at half- ,'bne- and two» leaf stage gf

growth ranged from 0 -8%, while the percent reduetion in total nitrogen Eontent

and starch content ranged from 0-10% and 0 -7% respectively. Howeier,:all>

these differences were statistically nn-significanl.
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٦ swnthesized herbicides propanil - S0و 
.2ble :1 Efreet f ه propani and ""%, ", o te frsh d مة dry weiehts f ه

.ays after seedingوأم],30٥٤ ة( !d sodium salt of proPaعة 
bamyardgmass( Echinochloa cns-E3!

٥

 .ه و

Ra!e of'
FEsh weight (g/ pot)

Dy weigh!(g /po:)

Herb:cidesا applicaton LeAf suage & % reducDion
Lef s u geع & % reduction

Kg fed/ نة
1if 2 و ٧f % 3I٤ ٩ 1١٢ 4 2I٤ % 3 If 4

Concol 23.9 ٥ 23.9 0 23.9 0 3.95 ٥ 3.95 0 3.95 0

(untEatcd)

Propaمil 0.70 6.01 75 8.7 64 13 46 0.98 75 1.45 63 2.17 45

1.05 2.4 90 3.5 85 8.7 64 0.4 90 0.6 85 1.42 64

1.40 0 100 0 100 2.6 89 0 100 ٥ 100 0.45 89

1.75 0 100 ٥ 100 0 100 0 100 0 100 0 100

١iPopanil- S0, 070 23.9 0 24 0 24 0 3.95 ٥ 3.94 0 4.0 0

}

١
1.05 م 23.7 1 23.8 1 23.9 0 3.90 1 391 1 3.91 1

1.40 23.2 .3 23.3 3 23.5 2: 3.85 3 3.83 3 3.89 2

٠٩- ن 4
1.75 27 5 22.8 5 23.1 3 3.76 5 3,79 3.87 2

Sodium as tل 0.70 23.9 0 23.9 0 24 0 3.94 0 4.0 .0 مو 4.0. ،0

of propani - 1.05
1

s023.6 ر 1 23.5 2 23.8 3.89 إ 2 3.90 3.90 1
3 ي يصه

1.40 22.9 4 23 4 23.5 2 3.82 3 3.84 3 3.88 2

1.75 227 5 22.8 5 23.3 3 3.77 5 3.78 4 3،86 2

LS.D ٥ كم 32 4.7 5.9 0.45 0.68 0.83
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Table 3; Effect of propanil and the synthesized herbicides
propanil -S0و and sodium salt of propanil - S0ر on
leaf area and total chlorophyl content of rice [Cryza
satiya) cv Giza I76.

Leaf area (cm? } pot ) at30 days Towl
١

Rate of chlorophy!١ after sEeding
} Herbicides applicarion Leaf stag % &ي reducUion

mgل g
٦ Kg / نة fed fresh wt
١

1 1٤ 4 21٤ % 3 IF 2u٤ ؟ % red

Conrol ، 85 0 85 0 85 0 5 6(uaTeated)

Propani 0.70 57 33 81 s 84 1 5 0

1.05 32 62 68 20 83 2 4 20

1.40 16 81 57 33 81 5 4 20

1.75 9 89 44 48 76 11 4 20

RropaNil- S0, 0.70 84 1 86 0 86 0 6 0

1.05 84 1 84 1 85 0 5 0
. مد ي

1.40 82 4 82 4- : 84 1 5 0

1.75 80 6 81 5 83 2 4 20
 م ن

Sodium as tل of 0.70 84 1 85 0 85 0 6 0
pmopani- S0,

1.05 83 2 84 1 84 1 5 ٥٦
1.40 81 5 82 4 84 1 5 0

1.73 80 6 80 6. 83 2 4 20

LS.Do9 و 7 N.S N.S

٣ A٤45 days fter sceding
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٢ Table: 4٠ Effect of propanil and the synthesized herbicides propanil- S0, and
sodium salt of propanil -S0, on grain yield and total nitrogen ,

: . cnude protein & starch content ofrice grains( gryza sativa) c٧
Giza 176.

} م - Grain yield (٤/pot) ·Toلau Cnde SuArch
٣٥ و RaعU of nirogen protein content
Herbicides appLication

L afم suge & % rcduction m٤ /g gainKg tfed نه
٦٠ ي ١١٤ 4 2٧ 4. 31٤ % 2I4 % red 2I 6 rcd 2I٤ $ red

. ontrol 34 ٥ 34 0 34 0 21 ٥ 125 0 43 0(uم teatcd)

Popani 0.70 22 35 33 3 33 3 19 1٥ 119 5 40  م7

1.05 16 53 30 12 32 6 18، 14 113 10 40 7
٦ «

1.40 12 65 27 21 31. 9 1٦ 19 106 15 39  و
1.75 5 85 24 29 30 12 17 19 106 15 39 9

Propamil- S0, 0.70 34 0 35 0 35 0 21 0 126 0 43 0

1.05 33 3 33 3 34 0 21 0 125 ٥ 42 2

1.40 32 6 33 3 33. 3 219 10 119 5 42 2

1.75  و
 بخ

531 32 6 33 3 19 10 119 41 5

Sodium As tل 0.70 34 0 34 0 34 0 21 0 125 ،0٠٠ 3٥٠ و43-
ofpropani -

1.05 33 3 33 3 5 125 0 42S034 ر 0 20 2
»4 مد

1.40 5
 دي

،
« 32 6 32 6 33 3 1 و 10 119 41 5

1.75 31 9 32 6 33 3 19 10 119 5 41 3-

LS.D5 وم 4 N.S N.S N.S • N.S
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able :.5 Effect of the synthesized herbicides 0 -p -, and m- xykene sulphon­
amides on the fresh and dry weights of baryardgrass {Echinochloa
cnS-gaللi} at 30 days after seeding ،

Fresh weight(glpot) Dry weight(gipot)
Rate of «٣

Herbicides .applicaton Leaf sage & % reduction Leaf stage & % rcducUion(ppm)

١٤٨ ٩ 1 ٧ ٩ 2١٢ $ ١n ١١ 6 1 I٤ 4 21٤ %

Coaaol 17.1 0 17.١ ٥ 17.1 0 2.83 0 2.83 0 2.83 0
(unTeated)

Xylene230 -لا 16.9 1 17 1 I7.1 0 2.8 1 2.81 1 2.85 ٥
ilphonamideة 

500 16.5 4 16.8 2 1٦ 1 2.76 3 2.78 2 2.8 ١
1000 16 6 16 6 16.6 3 2.65 6 2.66 6 2.74 3

p-Kylene
ctlpbonamide 230 16.9 ١ 1٦ 1 17.1 0 2.8 ١ 2.81 1 2.9 ٥

$00 16.3 5 16.8 2 16.8 2 2.68 5 277 2 2.78 2

100 15.9 7 15.9 7 .6٠ ٥ ى 7 2.65 6 2.68 .516.1 2.63 تف

m-Kylene » وحد»  ,م·
wiphonamide260 ؟ 16.5 4 16.8 2 16.9 1 275 3. 2.77 2 2.85 0

500 121 29 16.1 6 16.3 5 2.0 29 2.69 5+٠ 27 • 5

1000 23 87 15.8 8 16 6 0.38 87 2.6 8 2.66 6
٤

1.S.B5 كم N.S N.S . 0.5 N.S N.S
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Table 7: Effect of the sythesized herbicides 0 -,p -, and m-٨
xylene sulphonamides on leaf area and total chloro­
phyll content of rice {Ory7a saHiva) c٧ Giza !76.

Leaf area (cm? / po! ) At30 days Tota]
• Rate of after seeding chlorophyl

Herbicides applicaton
LEaf stage & % reducdon

mg/٤ ،
(ppm) fresh wt

١nl٤ % ١٢١ $ 21f 6 2l£ % red

Contol 82 0 82 0 82 0 5 0(unteated)

0-Xylene • 250 82 0 83 0 82 0 6 0
sulphonamide

80 2500 81 1 81 1 5 0

1000 79 4 79 4 80 2 4 20

p-Xylene 250 83 0 82 0 83 0 6 0
sulphonamide

500 81 1 80 2 82 0 5 0

1000 78 5 79 4 :80 2 4  ج.- ي20

m-Xylene 81 1
 :به ر

250 82 0 82 0 5 0
sulphonamnide

500 79 4 79 4 81 1 5 ٥-
1000 77 6 78 5 80 2 4 20

L.S.Dكم N.S N.S N.S N.S

{

٢ ،­٥٠

3 A٢45 days After seeding
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Table 8:. Effect of the synthesized herbicides 0-,p-, and msxylene sulphon­
mides on grain yield and total nitrogen , crude protein & starchم 
content of rice grais( 9ry78 (Ativa؟ cv Giza 176.

Grain yield (g/por) Touفl Crude Suarch
Rate oF' nirogen protein content

Herbicides applicaton
Lعaf suage & % reducDon mg /g ainع (ppm)

٧١ 2I٤ ٩ 2I£ % Med 2I٤ 2I٤ % rec٤ ١٨ I٤ $ $ red؟ 
Conaol 40 0 40 0 40 0 21 0 125 0 42 0(unteated)

٥-ylene 250 39 3 41 0 41 0 20 5 125 0 42 0
sulphonamide

500 38 5 39 3 40 0 1 و 10 119 5 40 5

1000 37 8 38 5 39 3 19 10 119 5 40 5

p-Xylene
 د

250 39 3 40 0 41 0 20 5 125 0 42 0
sulphoaAmide

500 38 3 38 3 40 0 19 10 119 5 40 5

1000
«

37 8 38 5 39 -3' 18 14 113 10 39 7
 الك

m-Xylene .٣ج ج '2-2s0 38 5 39 3 40 0٥ 19 10 119 • 41
sulphonamide

-4
500 37 8 38 5 3 و 3 18 14 113 10٠٠ 39 7

 يؤم

1000 37 8 37 8 38 5 18 14 113 10 39 7

N.S ومL S.Dسم N.S N.S N.S N.S N.S
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Hoto (1) Effect of the synthesized herbicide m - xylene sulphonamide applied atة 
250, 500, I000 ppm on te gmowtEt of bamyardgrass {Echbochloa cvs­
gali at halF- leaf stage.

 ع

٥

'aoto (2) Effect of the synthesized herbicide m - xylene sulphonamide applied ai
250, 500, 1000 ppm on the growth of bamyrdgrass ٤Fchinochlea
cTUs-galli} at one - 1eaf stage.
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