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SUMMARY

The present investigation was performed lo synthesize and test some
petroleum aromatic derivatives ( propani! - SO 5, sodium salt of prepanil - 50,

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

(Echinochloa, crus - galli (L.) P. Beauy. } and rice (Oryza_ sativa) cv Giza 176.

\The application of the synthesized herbicides propanil - SO, and its
sodium salt have no effect onfresh and dry weights of barnyardgrass at one -

two - and three - leaf stage when applied at the rates of 0.70, 1.05, 1.40 and
1.756 Kg aiffed. Rice planis showed the same trend iaward propanil - SO, and

=i

its sodium salt as barnyardgrass.

By appling either O-, m- or p- xylene sulphonamides at the ra{es of 250,

= T
::00 and 1000 ppm to barnyard grass at half -, oné - and three - leaf stage, the
m- isomer was the only herbicide affected the growth of the grass when applied

Lt 500 and 1000 ppm.

" Rice plants showed no response toward the Q-, P- and m- xylene

sulphonamides at all rates and times of application.
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INTRODUCTION
Rice (Oryza saliva) is economically an impertant crop frem production,
“consumption and export paint of view in Egypt. It is grown in 420,000 hectare
wannually: Its 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 culture in

Egypt. The major weed problem is barnyardgrass (Echinochloa crus-qalli (L.) P.
Beauv.) Hassan and Mzahrous, 1988, The ecological requirements of
barnyardgrass and rice are very similar : this leads to high competition and as a

result to potentially great yield losses.

. Herbicides are ¢lassified into two major _grol.ips, indrganic and organic.
Their application involves four categories : band, broadcast, spot treatments,

and directed spraying (Ware, 1983).

-7

) It was reported that the commercial herbicide stam F-34 (propanil) has a°

' significant effect in controlling a broad spectrum. of weeds especially that:in Yice

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

I
b

T '« In:the present investigation it was plained lo prepare and testsome
. petroleum aromatic derivatives (Propanil - 80 5, sodium salt of propanil - S0,

« and. O~ p- and m- xylene sulphHonamides) as herbicides on barnyardgrass

{Echinochlog crus - galli) and rice (OQ@. sativa) .
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MATERIALS AND METHODS

n& synthe sized herbicides:

1~ Propanil- 30; (N-propionyi 3,4- dichloro%ghzene'squhdnamz‘d'e'),

I
Cl - ~C. -
SO~ NH - C- CH, - CH,
Cl ;
.- Sodium salt of propanil - SQ
ums propanil - 50, Na O
Pl
Cl 502-N--C-.CH-CH
2 3

Cl .
3-  O-xylena sulphonamide {3,4- sulphonamids)

4 -  P-xylene sulphonamide {2,5- sulpnonamide). .

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

S0~-NH . SO-NH
O5NH, SONH, sNH,
cH - H
3. F 3
=,
H
7 .
cH aH,y H
3 - 3 -
3,4 - Xylene swphonamide 2,5 - Xylene sulphonamide - 2:4 « Xylene sulphonumide.
@« Xylene sulphonamide  p - Xylene sulphonamide m - Xylene sulphonamide .

Propanil - SO, and its sodium saft were prepared using the methods
2dopted by somasekhara, 1958 and El-Dib, 1978. The cdmpound"s of o, p- and
m- xylens sulphonamides were prepared accerding to the methods described by _
(Hurt and Allison, 1939), '
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Green house experiments:

‘. The herbicidal efficiency of the synthesized herbicides as well as the
commercjal herbicide propanil (3,4 - dichloropropionanilide) (Stam F- 34) were
.. tested on barnyardgrass (Echinochipa crus-galli (L.) P. Beaur) and Rice (Oryza
. _g@l&’,ﬂ) cv Giza 176 under greenhouss conditions at Rice Research and Trainihg
Bent__re,, .;akka, Kafr El;Sheikh, Segds were obtained from the same Research
LCentre.. Plants were grown in cylindrical plastic pots 20 cm depth and 20 em
diameter. In each pot 4 Kg of clay loém soil was placed. Some chemical analysis

of the used Soil was as follows:

PH  Ec Cog HCoz; OM NHy Nog P K Zn
ds/m Meg/l Megil % PPM ppm Ppm ppm  ppm

11. 10 1.8 2.1 28 19.3 11 8625 19

=}

Fifteen seeds of each of barnyardgrass and rice were planted per potata
'depth of 1-1.5 cm. After emergencs the seedlings wgre thinned to 10 plants per -

pol. The. plants were grown in a greenhouse (average temperature 23:,.2-"9'-7
during the day time and 18C at night). e, T

L

"

. Pots were irigated by saturating the soil several times during the early
- season to facilitate germination, emergence and growth of young barnyardgrass
.and rice. seedlings, It was flooded first when the plants ranged from 15 to 25 cm

tall, Watgr was maintained on the plants during the season except for draining

, one day before and reflooding ane day after each treatment. Water was drained
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from all pots in the fall after rice matured. Rice piants received 40 Kg. nitrogen /

“2d as urea 46% at 25 days after seeding.

The synthesized herbicides o-, p- and m- xylene sulphonamides were

*pplied us as ppm, while propanil SO, sodium salt of propanit S0, commercial
harbicides was used as Kg ai f fed in a total water emulsion of 200°L / fed., with

a Cop - pressurized b.ack - pack sprayer at 2,11 Kg /cm? fitted with flat - fan

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

The herbicides were applied at half -, one -, two - and thres - leaf stages

of barnyardgrass and rice at different rates.

All treatments were applied postemergence as sprays to unflooded pots

through CO, back - pack sprayer.

The eaperimental design was randomized complete block with 10

zplications. The pots were rated visually for plants injury withen 7 days after

-
[
Tra

2rbicide application. e

The results were statistically analyzed and significance of treatment:~

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

Estimations:
~ -Fresh and dry weights of shoots of bamyardgrass and rice were recorded
at 30 days after seeding. Rice plant height and leaf area were recorded at 30

days after seeding however, total chlorophyll content df, fice leaves were
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estimated at 45 days old according to the procadure of {Armon, 1859). Leaf area

was determined using Ll - 3100 Area Meter.

At maturily 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, 1987). The starck content of rice grains

was estimated using the method of (Yoschida et. al., 1972).
RESULTS AND DISCUSSION

The 'present study was aimed to drive more knowledge about the
utilization of the synthesized petroleum aromatic derivatives {propanil - 8O, ,

sodiurn  salt of propanil - SO, ,ando-,p-&m- xylene sulphonamides) as
_ - i
herbicides for managing barnyardgrass which causes severe losses in rice crop

yield.

Effect of propanil and thesynthesized herbicides propanil - 50, and

sodium salt of prcpaml-SOz on bamyardgrasstEchmochIoa crus - galfi

(L.) P. Beauv.) and rice {Qryza sativa L.).

A. Barnyardgrass:

o
e

Table (1) illustrated the effect of propanil and the synthesuzed herbicides
propanil. - 30, and sodium salt of propanil - SO, on the fresh and dry weights of

bamyardgrass.

Barnyardgrass at cne-, two - and three - leaf stage treated with propanil at

rates of 0.70, 1.05, 1.40 and 1.75 Kg aiffed was injured moderately to severely.
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One to " thres days after propanil application, both barnyardgrass and rice

“ehowed scorching, necrosis and chilorosis.

Leaf chlorosis response of the treated plants mlght be attributed 16 the'
bhotosynthnt:c- inhibitory ettect of propanil. These -observations are in”
aggrernent with previous investigations {(Nakamura et al., 1958, Ashton and

Crafts 1981 and Matsunzka, 1981) who reporied that propam! allers snvnral

S R

JIOChEITIICa[ changes including photosynthesis. ST e

E

The injury symptoms of barnyardgrass increased with timeé {ill death at 4 -
7 days after propanil treatment, However, injured riceplants recovered at 7 - 15
days after treatment. It is clear from Table (1) that concentrations higher than

0.70 Kg aiffed caused complete death of barnyardgrass.

It has been establi%led that the Synthesized chemica! compoundé' contain

one aryl group linkedby #  radical have high significant  effect on .
-5- NI-I A
I _ :
o] .= .

suppressing great varieties of bacteria and fungi {Swiss patent, 1949, Raffa, ° )

1966 and Marel et al, 1881), Therefore, trials were made to test these -

s I

derivatives as herbicides in rice crop.

e -

The application of the synthesized herbicides propanii - SO, andits ©

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

ane-, two and three- leaf stage when applied at the rates of 0.70, 1.05, 1. 40 and -

| 1.75 Kg aiffed as shown in Table (1) The percent reduclion ranged from O to 5% *

uh:ch was ne! singnificant.
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Previous researchs proved the effectivness of propanil in controlling
bamyardgrass {Matsunaka, 1965 and Yih et al., 1968 a). Sierra and Vega (1967)
reported that propanil caused a reduction in dry weight of bamyardgrass which

became more severe with increasing concentrations.

Propanil applied at 3to 51 b/acre controlled barnyardgrass one 1o three

inches tall in the one - to four - leaf stage of growth {Smith et al., 1977).

- Propanil was found to be a strong inhibitor of RNA and protein synthesis
(Moreland et al., 1989). Transpiration has been reporled to be reduced by
propanil {lvanova, 1370). In addition abnnrm=! 2ngd Cageneratiog -uutOplasts as
well ae deterizigiing  venular membranes were found following the use of

propanil (Ashten and Crafts, 1981).

B. Rice: .

Tables (2&3) showed the effect of time and rate of propanil application
on the vegetative growth of rice. The percent reduction in plant height ranged
from {1 to 79%), frgsh weight (1 to 81%), dry ‘w%gght'—ﬁ to 80%) and leaf area

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

increased from 0.70 - to 1.75 Kg siffed; it decreased as the treétme_gt was,

delayed. from one- to three- leaf stage. Rice plants did not show any response
toward the synthesized herbicides (propanil - $0; and its sodium’;?alt) at

different rates and times of application. The total chlorophyll content of rice
leaves was reduced by 20% when propanii applied at rates of 1.05, 1.4 and 1.75
- Kg - aiffed. However, propanil- 30, and its sodium salt reduced the total

chlorophyll content by 20% only at 1.75 Kg aiffed as shown in Table (3).
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Rice grain yield generally reflects the level of the vegetative gowth as
effected by propanil, prapanil - SO5 and sodium salt of propanil - SO, . Time of
application and rate of propanil affected grain yield when applied at ane-leaf
stage, where the percent reduction ranged from 53 to 85% only at higher rates
1.05, 140 and 175 Kg aiffed. The reduction decreased as the time of
application was dalayed at two - and three - leaf stage of growth. However, rice

grain yield was not affected due to the application of propanil - SO, and its

sodium salt at all rates and times of application as shown in Table (4).‘

it 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 treatment were inconsistent. Even when
the injury seems severe rice plants usually recover within two weeks and new
leaves that emerge after treatment show no injury symptoms. This may be due to
the inhibitory effect of rice enzyme aryiacy_l_ami_dase which was observedto

detoxify propanil).
These results were in accordance with p:_e-ﬁ(;msearch reports (Frear

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

found that, in the leaves of rice an arylacylamidase enzyme detoxifies propanii tn

small amount of the same enzyme.

Previous investigators {Adachi et al.- 1966, Still and Kuzirian, 1967 and

Yih et al, 1968 b) slated that rice was at least 20 times more effective than .

barnyardgrass in inactivating propanil'which selectively kills barnyardgrass, .

while rice was slightly injured.

(188)
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: Temporary chlorosis and tip burm on rice leaves may occur soan after
.ireatments with propanil at rates of 3to 5 |b/acre, but permanant injury does not

occur even at rates as high as 12 Ib/acre {Smith et al., 1977).

Effect.of the synthesized herbicides o-, p- and m- xylene sulphonamides on

barnyardgrass and rice. .

A. Barnyardgrass:

- Table (5), and Photo. {1 & 2) showed that the synthesized herbicides 0-
and p- xylene suplhonamides at rates of 250, 500 & 1000 ppm applied{o
barnyardgrass at hall-, one- and two- leaf stage of growlh failed to control
barnyardgrass satistactory where no changes were observed on either the '
morphological characters or the fresh and dry weights of barnyardgrass, while
tHe m-isomer was the only herbicide affecied the prowth of barnyardgrass. The
plants were stunted within 1 to 3 days following the application of the m-xylens
sulphionamide compared wilh the untreated control. These symptoms increased
with time until death. The m-xylene sulphonamrde t:aused greater phytotoxicity
on the fresh and dry weights of barnyardgrass. Generally barmnardgrass - control |
increased as the rate of the m-xylene sulphonamide increased from 250 to 10005,
ppm at lower stage of growth. The m-xylene sulphonamide &ntml[ed
- barnyardgrass effeclively by 29 and B7% decrease from the unireated conirofin
-the half - leaf stage of growth at the rates of 500 and 1000 ppm respectively. The
- effect decreased as I-he treatment was delayed from half- to two- leaf stage of

growth.

- - - e mmm— e TS SRS —mm -""—..'—-:"-—-r-
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it is clear from ihe above results that m-xylene sulphonamide controlled
barnyardgrass more than o- and p-xylene suiphonamides. This may be attribuied
to the greater solubility of m-xylene sulphonamide in methyl and ethyl alcohols.-

than o- and p-xylene sulphonamides.

B.Rice:
The data in Tables ( 6 & 7 }, iMustrated that rice plants showsd no

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

at all rates and times of application. The m-xylene sulphonamide caused slight T

stunting of rice plants within 1 - 3 days afler treatments rather than o- and p-
isomers. The injured rice plants recovered within 7 - 15 days and the new Ileaves

that emerged after treatments were uninjured.

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

'sulphonamides on rica 'grain yield and total nitrogen content, crude protein &

starch content of rice grains was illustrated in Table (8). It was clear that rice
grain yield showed no response toward the lested herbicides at all raie$'used.

The percent reduction in rice grain yield at half- one and two- leaf stage of
growth ranged from 0 - 8%, while the percent reduchon mlotal n:{rogen content
and starch content ranged from 0-10% and 0 - 7% respectively. Howe;_ve_r..‘alb

these differences were statistically non-significant.
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Jable:1 Effect of propanil and the synthesized herbicides propénilf SO,
and scdium salt of propanil - 50z, on the fresh and dry weights of
pzmyardgrass( Echinochlod crus-galli ) at 30 days after seeding.

p—— |

' Rae of Fresh weight (g/pot) ] Dry weight (8 /pot)
Berbicides ?2;’ IZ”}?Q’S Leaf stage & %o reduction Leaf siege & % reduction
l L T [ae] @ |3k % | % |21) % mE
Sy 301 0 |239] 0 |239( 0 |39 0 |3es| 0 |3.95} 0
Propanil 070 leor|7s | 87] 64} 1346|058 75 |1.45] 63 |27} 45
Los |2alo0]3s]es|87]e6s)0s o0 | 0.6 | 85 |1.42] 64
140 | 0 |00} 0 00| 26| 80| 0 100 0| 100]0.45| 83
1.75 o lwo] o 100} 0 j100) O 00| o |00} 0 100
{Propanil- SOy} 070 |239( 0 | %] © aa o |39s| 0 {394} O |40} 0
i'- o5 |2a7] 1 |238) 1 |239] 0 |30 L lao1] 1 ]3s1) 1
a0 2323 233 3 (235} 271389 3 13g3] 3 |3.89 2
175 {227) 5 |228] 5 a1 3 |36} 5 |379] ¢ 3.87| 2
Sodiumsdt( 070 |239{ 0 (239 o] 24] 0 |394 o | 40| -0 2301.0
g%?panﬂ' os a6l 1 |25 2 238 1 1389} 2 390| 1 13900 1
w0 lazel & | 23] 4 {235) 2 138 5 |3z 3 |38 2
175 12271 5 (228 5 1233 3 1377 5 |378] 4 |3:86) 2
\: L-S-Dy.cs | 32 4.1 59 \ 0.45 0.68 083 |




Table : 2 Effect of H:oumu__ and the synthesized herbicides ?.oumhzu SQ5 and sodium salt on propanil - mON on

plant height, fresh weight and dry weight of rice ( Qryza sativa ) cv Q_nm 176 at 30 n_muﬁ ‘after seeding,

| Rateof Plant height (cm/ plant) Fresh snmm_imao&.,. i  Dryweght(g/pot)
Herbicides va_rawmm Leaf stage & % reduction Lesf stage & % reductioh.  |¢ Leaf stage & % reduction
1| % (28] & |31£] & | 1Y) o |2)f| % (30| % | 1K) % | 2] % | 3| %
o - 25 | 0250 ]a2s]of1r| of17| 0170|287 0 |287] 0287 0
Propanil 070 |19 {24 229} 8 |24.6] 1 [128] 24 [16,1] 5 |169] 1 |2.14] 25 |2711 6 |2.83] 1
105 [11.3]5s5 |22 | 12 |239] 4 | 85| 50 {153 10 |163| 4 |1.43| s0 |267) 7 |274 5
a0 | 68|73 93| 23 (2 {16 | 61f 64 |12.8['34 |1a8| 13 {103 64 {226] 23 [2.51] 13
. 175 | 53(79 )17 | 3219 | 24 | 32| 81 |12.2] 28 |13.5] 21.]0.57| 80 {2.07] 28 {2.3 | 20
Propinil-SO,] 070 |25 | 6 {249) o | 25| 0 [168 1 f169| 1 [17 | 0 |289] 0 |2.90| 0 |2.88] 0
1.05 24.1] 3 1245] 2 |2471 1 [1661 2 [16.8] 1 j169] 1 |2.86] 1 (2.84; 1 |2.35] 1
140 |23.5( 6 |233) 6 |24} 3 |16a] 5 |163| 4 {167] 2 |275] s |2.79] 4 |281] 2
175 |226( 9 |228 8 |239] 4 [158] 7 |15.9| 6 [163) 4 |2.69] 7 1273] 6 [278] 4
Sodium st | 070 {25 | 07|25 | o |249] 0 [169] 1 [169] 1 |17 | 0 {290] o |288] o {290] O
mmﬂ%ﬁ:_. T L05  |24i5| 2 |243] 2 12431 2 |165| 3 16.6] 2 [16.8] 1 |2.83] 2 |2.85] 1 (2.84) 1
140 J23.1] 7 [236] s |2¢ | 4 |16 | 6 |16 5 {166 2 |273] 6 {275] 5 [279] 4
175 |227( 9 [229] 8 |23.8) 4 [153] 7 [is8] 7 |162] 5 |2.66] 8 |269] 7 |277] 4
L.S.Dg 05 38 | 36 | NS | 25 | 241 N.S 0.39 047 | NS
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Table 3 Effect of propanil and the synthesized herbicides
propanil - SO, and sodium salt of propanil - SO, cn

leaf are2 and total chiorophyll content of rice { Oryza

sativa) cv Giza 176,

. Leaf area {cm? / pot ) at 30 days | Total *
Herbicides api?itgaffon am?_ L o cm?ﬂﬂ;}); &
Kg i/ fed Leaf stagé & % reducton fresh wi
1| % |216] % |3 % | 2 [Bred

e 85 |0 |8s|ofsslof{s|o

Propanil 0.70 s 33181} slsp1isio

.05 |32 (626812008} 21]4]20

1.40 16181 ]57]33]81}5 14120

1735 | 9 |so)aalas]6ln]4 |20

Propanil- SO,1 0,70 g4l 118lo)8slo(6]0

105 18 |1 [8}f1)8j0}s5]0

140 |s2]a (8] afei]r|s]o
175 |80} 6|81 s5s]s3jz2]4 'zoﬁ

Sodium saltof]  0.70 84 |1 18] 0|80 610
propanil-SOz1 o5 ls3 |z [sal 1]sal1 |5 ] 0"
1.40 stlslelajaali|s]|o

1.75 80 | 6 | 80] 6183|2412

L.5.Dg ps 9 7 N.S N.S
r At 45 days after seeding
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/ Table: 4-

Effect of propanil and the synthesized herbicides propanil- SO, and

sodium salt of propanil -SO, on grain yield and total nitrogen,

crude protein & starch content of rice grains( Oryza sativa ) cv

Giza 176.

. . . Tatal Crude Starch
ot Rate of Grain yield (g /pot) nirogen | protcin | content
Herbicides ?{pgp hﬁ?tfl:; Leaf stage & % reduction mg /g gnin
T | % | 24| % (3] % | 210) Bred 21F | % red] 216 |% red
Conuol .

(untreated) 4 [0 {34|o|3¢]o|2t]0fizs|0|43]0
Propanil 070 t22{3s|33]|3l3|3fie]r0juel s}
105 | 16|53 |30(12]32] 6 (18 14(113]10)40}) 7
140 |12 |es]27)21|31) 9|17 19]|106) 15 ]399
175 |'s [8s|24) 20|30 12| 17{19{106]{15]|39}9
Propanil-SO5t 070 |34 | 0 [35] 0 (35) 0 l21| 0)126| 0 |43]0
105 |33)3(33)3]3¢|of21]0f125)]0 |42]2
140 [32(6|33]| 3|3 sfs]jiofusf s ]2
175 |31 ] 9|2l elan|5|ie]w0|usls|als
Sodium salt 070 {34 )0 3a] 0o)3¢|o|21] 0}12s] O=fedssivon
of propanil - .
50, 7 105 |33 )3 33| 3|36f{0j2]s|us]o]al:
- 140 |32 |6 |32} 6|33)3[19]10]1re|5]2a]s5
175 |31 ]9 |32)6|33|3|w|w0[ny| 5 |afls
L.S.Dgs 5 4 NS N.S N.S NS
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™able ;5 Effectof the synthesized herbicideso-,p-, and m- xylene sulphon-
amides on the fresh and dry weights of barnyardgrass { Echinochloa
crus-galli ) at 30 days after seeding . i

Rate of Fresh deht(-g{m‘) . Pry weight'(g'f‘pm)_
Herbicides -apal:pc::gnn Leaf stage & % reduction ' Leaf stage & % rediction
wnitt o 16| % (21 % lini] % [t1if] % |2 %
e 17| 0 |71 o [17af o [283 o [283] 0 (283 0
>Xylene 250 169| 1 |17 1 t17.1} O j28 | 1 (281 1 |285{ O
sitlphonamide
500 |165] 4 |168[ 2 17 | 1 [276] 3 [278) 2 (28 |}
woo |16 | 6 |16 | 6 |166] 3 1265 6 |z66] 6 |2.74] 3
p-Xylene ) ' —
culphonamide) 250 wel t |17l 1lm1] 0ol28] 1 j281] 1 12910
500 163 5 11681 2 |i68] 2 |268] 5 |277] 2 |2.78) 2
100 Y159| 7 |159] 7 {161) 6;|Z63l 7 [265 6 |268].5
m-Xylene B
swiphonamide} 250 165 4 [168] 2 |169] L {275 3 {277} 2 |285] 0
500 1211 29 |161] 6 |63} 5 |20 29 {269 S=[27 | 5
1000 | 23] 87 [158] 8 |16 | 6 |0.38) 87 126 } 8 |2.66) 6
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xylene sulphonamides on

phyll content of rice { QOryza sativa ) cv Giza 176.

Total *

A

Table 7 ; Effect of the synthesized herbicideso -, p - snd m- -
leaf area and total chloro-

(202)

Leaf area (cm?/ pot ) at 30 days
u rRate of afier seeding chiorophyil
b' ra . . n - - m A
eroierdes apgé;c:_lt)lon Leaf stage & % reduction ‘ f'ms%/%u:.
wif| % | 18] % [20F{ % | 21 |%red
Control - '
(ungga;d) 82 10 18]0 |80 510
-0-Xylene | 250 82 10|80 ]|8]0 610
sulphonamide :
500 B0l 2|81 | rt{81]1[S5]0
1000 914 179) 4|82 |42
p-Xylene 250 83 10 (80|83 |0{6]|0
sulphonamide
500 8t t 118|208 lofs5]o
1000 1517948012 | 47}2
m-Xylenc 250 |8 |1 |s2|of|s|o]|5]|o
sulphonamide .
500 W4 719 4811 510~
1000 7716 |78] 582|420
L.S.Do g5 N.S NS N.S NS
~ ¥ At45 days after seeding
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Table §

Effect of the synthesized herbicides o-, p -, and m-xylene sulphon-
amides on grain yield and total nitrogen, crude protein & starch
grains( Oryza sativa ) cv Giza 176.

content of rice

s .y Tota! Crude Starch
Rateof * Grain yield ( g/ pot) nirogen | protein | content
Herbicides ép(p;i;:‘t}mn Leaf stege & % reduction mg [ g grin
) 2| % | 16| % 216 % | 21| %red 21F | % red| 21 |% red
(uﬁg’;gfeh) - 40 | 0|4 | 0|4 0o]21] 0125/ 0 4]0
o-Xylene | 250 39 {3 |41|o0la|o|20] 5|125]0]42]|0
sulphonamide
500 38 | s39|3j4]0]19) 10719 514015
1000 |37 |8 |38]s]|3 19| 101119] 5 |40 s
pXylene | 250 9|3 |alofla]ol2] s|so{4 o
sulphonamide ]
500 33 5 38 5140 0 191 10)119] § 401 s
1000 137 (8 f38fsis9l 3 sf1fusjiofsss
m-Xylene | 250 3w {s |3 3] o]|w]r0|u| a2
sulphonamide .
. 500 37 | 8 | 38| 5(39)] 3 (18| 14{u3(J0[3%)7
1000 j37{8(37)8|38|sfis|1a{uajioy}a]s
L.S.Dy 5 N.S NS NS N.§ N.S N.S
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*hofo (1) Effect of the synthesized herbicide: m - xylene sulphonamide applied at

250, 500, 1000 ppm on the growth of bamyardgrass { Echinochloa crus-
galli ) at half- leaf stage.

‘hnto (2) Effect of the synthesized herbicide m - xylene sulphonamide applied at
250, 500, 1000 ppm on the growth of bamyardgrass ( Echinochloa
crus-galli ) at one - leaf stage.

{ 1. Control

; litzggppm
3. At 500 ppm

j 4, At 1000 ppm

Ry
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