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ABSTRACT

Field experimerrts were conducted during 2007 and 2008 in two field exprerimenrs
which were carried-out in the fivo seasons in sandy loam soil. The artichoke (Cynara
scolyrn,'r L.) stumps \tere used as source for plantation. Ten herbicides were used as pre-
emergence treatments which inc!ude: butralin, napropamide, prropyzamicle, prometryn,
propachlor, acetochlor,, oxadiargyl, metribuzin, diuron,(diuron + butralin ). In addition niulch
(PE (60 nlicron), besiclt: the hand weeding and unweeded (control) was also done. lfhe most
effective rveed control treatments were propyzamide, diuron, (trutralin + diuron), hand
weeding three times ancl mulch.

All of these thrr:e herbicides not only gave efficient controil of all weeds in the two
seasons but also gave the heighest nuLmbers of germinated artichol<e stumps, also gave the
highest yield of artichoke heads not only in quantities but also in quality since significant
increase of srnall and redium size diameter of artichoke heads which needed for exportation
by hard currency was arlso obtained. The number of the large size diameter was also increased
by these four herbicide,sr and thus income from artichoke heads needs in the local market will
also increased.

These three he,rbicides had considerable and useful effect on total soluble sugars
content (T.S.S.), polyp,hsnsl oxidase a,nd peroxidase activity, propl,zamide gave the highest
increase of total soluble sugars content in the two seasons 2007,20Ct8. With respect to mulch
treatment which gave l00oZ control :lor all annual and perennial weeds, it caused highly
significant reduction o1'number of gemrinated stumps.

Generally, prornetryn and propachlor caused significant decrease of the number of
germinated stumps in the two seasons and reduced yield and ascorbic acid content erspecially
in season 2007. Mulch treatment redur:ed significantly ascorbic acid content in season 2007
and decrease peroxid;rse activity inr seeison 2008. Oxadiargyl significarrtly decreased
polyphenols content in season 2007 as well as inhibit significantlly peroxidase activity in
season 2008.

INTRODUCTION

Artichoke (Cynara sc:olyntus L.) is an important vegetable crop, which belonlgs to the
family Asteraceae. The immature florver bud is the edible part, which includes the fleshy
receptacle and fleshy lernder basis of bracts. The nutritive value ol'artichoke as rvell as its
medicinal values is well known since artichoke was contributing small but useful amounts of
variety of vitarnins and minerals. In addition, artichokes are quite low in calories, since the
edible part of one large bud contains less than 50 calories. The edible portions, young heads
and stalks, are rich in ilre Inuline which is used as a natural relief fcr diabetes. Heparaxal is
extracted from artichoke leales to be u:;ed in curing livertroubles. A paste made of stems and
leaves homogenized in c,il has become popular in Italy (Mencarelli, 1987).

Artichoke is a rrative Mediterranean crop (Ryder et al., 1983). The arrichoke is a
perennial plant and toiltry is mainly cultivated for the production of the edible flower buds.
Italy is the largest prodr:oer as well the ,largest consumer of artichoke. Nearly half of the world
artichokes are grown in ltaly (Raffaelli, et a\.,2004)

Egypt is conside'ed one of the countries which produce highe;st artichoke procluctivity
per unit area in the rvorld (FAO, 2004). The cultivared area rvith artichoke in Eqypt was

115



I mf 
'l 

From Acadetnio ro Pestic,lde Industry Conference,24-25 March 2010t.w, i

| \.W, I llept. of Pesticide <:hernistry & llechnoiogy, Pac. of Agric. Alexandria lJnir'. Egypt

19000 feddan. with total pr:t>duction ol l7:i000 tons of flower head yield, with an average of
9.1 t/fed. A.ccording to the Central ACministration for Agricultural Economics, Ministrl'of
Agriculture, for a year jll07, Artichokr: is grown in El-Behira, Alexandria and Giza
governorat€:s and newly reclaimed lancls.

Artichokes require ,about five to seven months from transplanting to first harvest, l'cry
little grorvth could happen in winter. l\ late summer/early autumn transplanting will produce

buds in late spring. For all rf the previously mentioned information, the production of g;lobc

artichokes (,Cynara scolyntus), in Egypt is :for trvo purposes, for local market and as an export
crop. Globe artichoke is p;r'orvn in E51ypt as annual and perennial crop, and as propagated

vegetative.

Recently, more att3ntion was givern, to satisfy the increased demands of the local

consumpticn, as well as expodation purpc,ses. The weed competition, with artichoke aflbcts

both yield and globe quality characters. In spite of hand weeding can give sa6sl[gnt r,veed

control, but it is usually dc,rre after rveed germination, and thus the damage frorn thcs,e u'eeds

has already been done. I-land weerjing, besides being less effective, thc shortage of
agricultural hand labor in Ijgypt is a problem. So the efficient chemical weed control pro;gram

may solve the weed problerr, but other problems may arise as a result of the sicle effect c,f the

used herbic,ides, such as the, effects of herbicides on yield and its components or fruit qrlality

characters. Howrver, herbir:ides or weeds may affect yield, its components, fruit qualitl'and

time of crop maturity. These effects nray rlepend upon the tested herbicides, its rate, its time

and the merhod of applicatir>n, as wellas on the type of the present weeds and their densities'

The aim of the pres3nt work i:; to oompare befween mechanical, mulch and chetnical

control of the weeds and filrd out the r:ffec:tive tool against weeds growing in artichoke helds

under the l3gyptian conditicns, as rvell asr investigate the most effective herbicides or their

combinations. and the side t:ffects of the tested herbicides on:

a) Artlchoke yield and its components.

b) Globe rveight, dianu:ter and number.

c) Globe quality charar:ters.

The: studying of such parametr:rs nnay lead to find out the best treatment in artichoke

fields rvith the least harmfi:l side effects under Egy'ptian conditions, el;pecially in recla'imed

land areas.

]\{ATEIUALS AN'D METHODS

The rvork u,as divided intc, two main parts:-

Paft I. 'The field trails.
Part II. The Laboratory elpstln-I..,t.

The herbicicJes used in this rvork belongeC to-eight different types of c,hemical groups. They

were as follows:-

44tr.
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Table (l): The treatments and thr: rates of the tested herbicides per l'eddan and the

method ol'applications were as follorvs.

Treatments
Trade name and

formulation RatelFeddan
Method of
annlication

Butralin Amex 50 %'WP 2.5L. Pre-Planting
Napropamide [)evrinol 50 96 WP 1.0 Ke. Pre-Plantins
Proovzamide I.lerb 50 9/o $/P 1.0 Ks. Pre-Plantinrl

Prometryn Gesaeard 500 SC t.75L. Pre-Plantinc
Propachlor Fi.amrod 65 % WP 1.0 Ke. Pre-Plan ng

Acetochlor llarness 84%)7.C L0L. Pre-Plan n(r

Oxadiarsyl 1'opstar 80% WG 0.25 Ks. Pre-Plantinc
Metribuzin S,encor 7A % WP 0.3 Ke Pre-Plan n()

Diuron I(armex 50% lil/P 0.75 Ke Pre-Plan ng

Diuron + Butralin Karmex * Am,gx 0.5 Ke + 1.0L. Pre-Plant nP

Mulch PE ( 60 micron
Hand weedins

Un rveeded check

All the herbicidal treatments were done on the basis of the commercial forrnulations of the

herbicides, and the m,ethod of application and rate per feddan in table (1)

Part l: Field Trials

The randomized complete block design was used in these e;<periments,. Four replicates
were made for each treatnlent. Each experimental plot consisted of four ridges. In case of
early post- planting treatments, the herbicides were sprayed on the growing weeds after 2l
days of artichoke pla,nting, using funrnel direct spray. The all plots were planted by' artichoke
stumps immediately ilfter spraying. livaluation of the herbicides efficacy was carried-out by
collecting all the gro\vn in weeds in tlhe middle ridge of each plot irn an area of I m''then they
rvere sorted, classifie,J, counted and weighed as fresh weight (after 45 day from planting). On
the other hand, determine the side effects of the tested herbici,des on the total yield of
artichoke. All heads cf each plot were harvested, and then weighed. Also both of'the mean
rveight of a head and the number of hr:ads rvere also recorded.

Head samples of each treatment rvere taken to the laboratory in order to estimate the

globe quality characters (laboratc,ry e:xperiments)

Part II. Laboratorv llxneriments

l'wo field experiments were conducted in the l5s of August, 2007 and the I't of
August 2008, in hvo rlifferent locations, 55 and 60 Kilometers of Alexandria - Cairo Deserl
Road in the two seasons, to study the effect of certain herbicides on the crop y,ield:;, and
certain components, as well as the a,ctivities of certain enzymes irn the artichoke heads. The
soil rype of the two lcr<:ation is sandy loam soil.

l'he field and laboratory measurements included the followings:-

l-Total heads yiekl
2-Dry matter content (D.M.C)
3-Determination of ascorbic acidl of globe artichoke (vitamin C) content.

Thc rnethod u,as carrie<lout according to Davirt (1970), mo,Cified by Sabra (1988).

4-Determination ol: polyphenols of globe artichoke.
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The method of extracti,rn was carried out according to Hsu, et al (2003).

b)-Deterrnination of polyphenols ol' gloibe artichoke.

The method was carri,:C out according, to McGrath.et al., (1982), modified by Sabra,
(lee3)

5- Determination activity of oxidativc cn:rymes

a) Poly phenol oxidasrs activity

The method of determiration was carried out according to Broesch (1954.

b) Peroxidase activity

The rnethod of deternrination lvars carried out accordins to Fehrmaun and Dimorrd
(1e67).

FI,ESULTS AND DISCUSSION

I. Field experiments

Trvo field experiments were carr;ied out in tll'o succeeding seasons during 2007 and
2008. These experiments included weed r:ontrol with different methods, in artichoke (Cyna,,a
scolymus L.) in two different locations (.55 and 60 kilometer of Alexandria - Cairo Desert
Road in season 2007 and 20013 respectivety).

Table(2): Weeds, common irn the fields experiments, and their percentages of infestation,
in 2007 and 2008 r;r)asons

Weed typ:

l- Common purslane
2- Cocklebur
3- Jirnson rveed
4- Common lambs,tru

5- l-ivid amaranth
6- Jungle rice
7- Ilristly foxtail
8- Purple nutsedge
9- Field bindweed
l0-Bermudagrass

*N. B.: l- Portulaca oleracecr L, 2- X'anthiu'nr pungens Wallr, 3- Datura stramoriurn L., 4-

Chenopodittnt albunt L., 5- Anraranthus ascenderx lois, 6- Echinochloo colonunr L. Link, 7-

Setaria verticillata L. Beaut,,8- Cyperus rotundu.s L,9- Convolvulus'artensis L., l0-
Cynodon clact.ylon L

First season, (2007):

I-A. - Effects on certain annual broad llcaf rvccds.

Thc data shorvn in tabl,: (3) indicate thrat:

l- The most predominant rveed in the tn,o seasons was the common purslane (Portulaca
olerctcea L), and all the rveed control treatments caused significant reduction in the

o/o infestation
11007 season 2008 season

uarters

66.1
19.8

5.6
0

0

0

0

.{..o
1a
J.J

2.6

57.2
0

0

4.7
4.8
18.6

n.7
0

0

2.5
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fresh weight of this predominant weed. Oxadiargyl, prometr:yn and mulch gave 100%
control of comrnon purslane. 'l'he efficacy of proietryn agarnst common purslane was
also concluded by. Ilasnitzky, and Lifshitz'1970. bther treatments rvere also very
elTectivetocontro.l 

_purslaneandgavemorethan 9lo/ocontrc,l,thisgroupoftreatments
include propyzamide, diuron, (butraline + diuron), acetochlor and hand'u,eecling three
tirnes which ga're 98, 97,96,93, and glYo respectively. Butralin gave also very good
control of this 'iveed sinc,e it ga've 82%o control.

2- The second predominant weed was cocklebur (Xanthium pungens S/allr). The data
obtained from table (3,) indicated that all of the tested herbicides faiiect to give
reasonable conti'ol of cocklebur except propyzamide which gave l00ozi, control of this
troublesome wered' On the other hand the other weed control treatments including
mulch and hancl weeding three times were very effective against cocklebur and gave
100 % control. Prometryne u'as moderately ioxic to cocklebur since it gave 77yo
control.

3- The least prerrirlent weed was Jimson weed (Datura strannniunt L,), since its
percentage of infestation \4'as <>nly 5.6%o. The data obtainedl from table 1i) inOi.at.O
that all weed c:ontrol treatments were very effective against Jimson ,ueei and gaue
100% control e:<cepl butralin and (butralin + diuron) i,tri.n gave only 64 and 75yo
respectively.

4- It is very impor-1ant to notice that the high percentage of control of certain treatments
which reached [00olt, does not mean the high efficacy of these treatn-lents, the real
explanation of ttris case may be due to the low infestation of this weed (Jimson weed).

5- In general propl'zamide, promertryn, oxadiargyl, (butralin + diuron) as well as mulch
and hand weecling could be rr:commended 

-as 
very efficient weed control tools in

artichoke fields since thel' gave: 99,95,89,87,100 and 9376 control of total weeds
respectively' Sinrilar results concerning th_e high efficacy of lpropyzamide, promerryn,
oxadiargyl, butritlin; diuron in artichoke fieldi against several weeds was concluCed
by several worl<ers e' g for propyzamide ( Jami et al 798I, Bohec anrl llemery,
1974, for promr:lryn ( Basnitzky, and Lifshitz 1970, Curvale et al.,1971. Vercesi,
1976,), for diurcn ( Curvale et al,l97l, Jami etal., lggl).

Sccond season, (2008),

I.B. Effects on the annual weeds.

The efficacies rlf all weed control treatments against certain annual rveeds (bc;th
broad and narrow leaf weeds) were estimated and ,..ord"d in table (4) frorn rvhich the
following remarks coulrJ be deduced.

l- All herbicides as-well as mulching and hand weeding three times cause,C significant
reduction in the ttesh weights of all germinated weeds. propachlor and mulch were
the most effective in this respect

2- With respect to the most prevalent weed in table (2), common purslane (,57.2o/o) was
sensitive to almo;;t all treatmentr; which gave more than 85% control except butralin
and acetochlor rvhich gave 78 and 58%o respectively. Propachlor was the most
effects against common purslane. which gave 96%o c-ontrol was the most eflected
against common purslane . Diuron, prometryn, propyzamide'were the next cfllcient
herbicides against common pursiane which gaue, g4,g3 anci 9l % ccntrol
respcctivcly.
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3- Concerning common lambsquartr:rs the data in table (4) showed amazing results
which was l00o% conttol with all treatments except butralin which gave onl),71%.
The same trend was ,rbserved in case of livid amaranth since all weed control
treatments gave 1009/" control. In general l00oZ control of any weed n.rean the
absence of this weed"

Table (3) : Efficacy of c€rtaln preplanting herblcide and other weed control treatments on cedain annual broad teat weedsexpressed as frosh weigh( F.Wt.), rlf tho present weerds in gm/m2 as well as the calculated peecentages of control(

Generally this could happen in case of the lorv infestatirrn percent as in case 01'corlrmon
lambsquarters and livid amaranth where Yo of infestation was tl.7 and 4.8 %
respectively.

4- With respect to the el'lbct of all treatments on annual narrow leaf'weeds the data
shorvn in table (4) inrlicated thaLt there were trvo weeds but its percentages of
infestations were low trey including jungle rice (18.6%) and bristly foxtail 11.7%.
All herbicidal treatmettts, also mulch and hand weeding three times were ver)
effectil'e against bristly foxtail sirrce they gave 100 0/o control. Similar results were
observed in case of jungle rice s,ince all treatments gave more than 95% control
except in case of hanc, weeding 3 times, (butralin+diuron) and metribuz-in rvhich
gave 92,78 and 63%o rersrpectively.

5- In gene ral it could be c:oncluded th.at annual weeds either broad or narrow le af w'eeds

could b'e controlled by at least 8 treatrrents which gave more than9t)o/o control to all
annuals, these include in the follorving descending order: mulch, propachlor, diuron,
prometryne, hand weeding 3 times, propyzamide, oxadiargyl and Napropamide
which gave I 00, 97, 9(i. 96. 95, 93, 92 and9lo% respectively.

of thsse woods in a a30n

Tr€atment

broad leat weeds

Totalcoln m o, Jimson weed cocklebur

F.\^/1. % Contrrrl F.Wt.
TcUOntr

ol F.Wt.
%Contr

oI F.Wt %,Control

Butralin s9,r; 82 93 54 663 28 1 305 69
NaoroDarnid€ 191 ai Jd 0 100 370 bU 2285 {o
Propyzamide 50 98 0 100 0 100 50 qq

Prometryn ( 100 0 100 210,5 77 216 a(
Propachlcr 1 5:rai 50 100 320 65 184 5 57
OxadiarqVl 0 100 0 100 0 48 480 89
Metribuzin 48 0 100 440 32 2045 52
Acotochlor 2't5 93 100 I .16 1285 70

Diuron 97 0 100 675 27 775 dl
Butralin+Diuron 96 66 75 36s tbu 556 87

Mulch 0 10 0 100 0 100 0 100
Hand weedino{3 times} 29,) 91 0 100 0 100 290 oa

Control lnt c 0 {ou 0 920 0 4255 0

L.S.D (0.0s) 725
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[.C. Effects on thc artichoke-rrroductivity i:n (2007 and 2008) seasons.

Each ptot was planted 'with 20 stumps, the effect of all weed contr,tl treatmerrts on

the germination of artichoke stumps, was estirnated as percentages of germination. Thc data

obtained was recorded in table, (5), (6) from which the following remarks could be deduced:

1- Fortunately the percentages of germination rvas not related to the control treatnlents,

but a real calculation was carried clut compared with the real number of stumps planted

in each (110 stumps planted) in each experinrental plot. In fact the sturnps o1'artichoke

were not perfect since tl"ro percentages of stumps germination were 5.].75 and 47.5 oh

in the untreated plots in s,e:ason 2007 and 2008 respectively.

2- comparing the germinatrion of artichoke stumps in untreated plots (control) with the

weed control treatments through hand weeding three times since percentages of
germination were72.5 and 63,75 o% in seasons 2007 and 2008 respectively this could

be explained due to lon'e;r competitions of weeds and thus reduce its toxic exudates

which may render sturnl)s germination. in addition hand weeding bring more soil

around thre artichoke stunrps and permit amount of air to penetrate the soil to enhasce

its germination.

Table( 6) : Eftoct of cortairr Pro-plantlng and early Post Herttlcides and other
weod control tre.tments c,n tFre gernllnated stumPs, yield (ton/ t€d.), <|ry mater
content (D.M.C), tot.l aolul)lo sugar ('f .S.S), Vlt. C, polyphenols, PPO and
peroxid.se (PDO) in sorsi.)n (2OO7,

3-

4-

6.rmln.tlon
Yll.d

o.M/cl
T.S.S vlL c

(uo/om)
P,t'. o
("4 AI

B utr. I In 75,OO
as,25
!5.2 5

27.60
22-60
e3,75
30.oo
se .25
73-'f6
53.76
33.75
72-60
63.7 6

1.70
G.AO

4.3 3

3.3 5
2.97
4.46
s.o5
5.4'l
1.32
6.24
s,oo
5.50
4.3 6

'2 3,A3l

10.15
-1 S.3Cl

45.1 3
s.44
51.41
-1 3.2 $

5 0.43
-12.O1
o.52

37.O 1

-17.40
o.oo

13.75
1€.AO

19.OO

17.66
16AA
19.13
'| 7.S 3

13.24
15.40
19.15
16.O4
t3.oo
12.O6

55
47
49
39
43
4A
31
67
3A
39
33
5a
63

394.OO
617.OO
531.OO
42A.OO

so8.oo
2A1.OO

52S.OO

1A3.OO

371.OO
417 .OO

473.OO
402,OO
62..OO

1a
-9

-3
-'t7

-17
-1

211

-6

o

s5
a2

77
140

-13
19

150
I
o

Napropamlda
Propyztmld.

Ox.dl.rgyl

Oluron
B utr.l I n+ D lu. oh

Control

In generaI all percenta,]es of germination in season 2008 were lorver than the:

corresponding treatmen'tr; in season 2007 except in case of (butralin + diuron) whfofL

was 53.f/5 7o compare<l with 62.5 % :in season 2008, this may due to unfavorablc

conditions or due to artir:hoke stumps in season 2008 were less efficient than these irr

season 2007. The safety of diuron to artichoke was

concluded by other workers who menr[ioned that diuron was not trlxic to artichokt:

(Curvale, el al, 1971 and lami, et o/., l9ti I )
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5- One of the amazine;results was observed in case of propyzamide since percentages of
germination were 9rj.25 and 95 o/o in season 2007 and 2008 respectively. The only
reasonable explanation of this phenomenon might be due to that the chernical
activation of propy::itmide to artichoke stumps in the trvo seasons was perfect since the
germination rvere etlmost 1009/0. This result rvas in agreement rvith the findings of
Curvale et al, 197 | rtnd Vincezetli, et al., 1976 who concluded that propyz.amide rvas
non toxic to artich,tke stumps by any means. The same trend was observed but to
lower extent in casr: of napropamide since it gave 86.25 and 78.75 % in season 2007
and 2008 respectively'. Butralin and diuron gave 75 and73.75 o/o respectivel'y in season
2007 and 55 and 63.'15 % respectiverly in season 2008.

Table(6) : Effect of ccrttaln pre-plantlng and early poat Hsrblcldea and other \^reed
control troatmonts on tho germlnated stumps, yiled, dry rnater content (D.M.c),
total aoluble sugar (T.:;.S), Vlt. C, polyphenola, ppO and peroxtdase (pDO) In
sea:}on (20O8)

Taratrunt

pn notox Hard Quelliy ch.r.cbr.

Gar ntanatl on
Yll.d
ton/t. o,M/c

T-S.S vit. c.
(uC/g h)

Polyph.no
| (u9 / gm)

P.P.O
(./. Al

Pa rox lcla g a
t:"/. Al

B utra I In t 6,oo
7 't -25

| 6.OO

2 9.OO

2 7.60
a 5.oo
3 0.oo
15.OO

€ 3.75
32.50
30.oo
€3.76
17.50

3.51
5.70
4.27
5.73
3-60
3.26
3.OA

4.'t 1

8,1 3

7 .2.t
6.42
1.70
3.47

22.46
a. a2

-6.43
2.11
6,40
2-O3

14.1 A
o.14
7.3 9

't 2.o3
3-47

't s.o6
o.oo

t'1.13
14.13
17.26
13.OO

12.OO

'| 2.5 0

12-'f6
12.26
'| 6.13
10.63
10.50
11.26
11.44

6S

6A

72
60
74
71

67
66

66
67
69
76
6a

607.OO

657.OO

566.OO

56A.OO

58a.OO

51 3.OO
g9.oo
4A7.OO

662.OO

553,OO

5 21 -OO

626.OO

561.OO

32
11

1a

22
9

-3
2

-20
-12
2

-17

-5

o

55
146

5

-26
49
a5

59
33

133

o

Ntpropadlda

Ptopyr.mld.
P rotuiryn
P aopachlor
Ox.dl.rgyl
Mctrlbu-ln

Acatocltl ot

Oluron

Mulch
H.nd sodlnC

Control

6- On the other hand a great reductiron of the germination of ar:tichoke slumps rvas
observed in case ol'propachlor arrd prometryn as well as mulch treatrnent since
percentages of germination of propilchlor, prometryn and mulch treatment were 22.5,
27 .5 and 33 .7 5 % rer;pectively in first season 2007 . The same deleterious effect of the
three treatments wat; repeated once rinore in season 20.08. Since they gave 2'7.5,29 and
30 % for propachlcr, prometryn and mulch treatment respectively so these lhree
treatments must be n()ver recommend in artichoke field.

I.D. Effects on the total yield

Table (5), (6) recorded the arnount of artichoke collected from each nlot in the trvo
seasons fronr rvhich the fullowing rernarks could be concluded:

ln2007 Season:

Only three herbicirles namely'diuron, propyzamide and napropamide caused highly
significant increase in an:ichoke yield since they gave 9.32,9.39 and 6.8 ton / feddan
respectively. The corresponding percentaiges of increase of artichoke yield compared with
the untreated plots wer(: I14.5, l)2.2i1 and 56.47 % for diuronr, propyzamide and
napropamide respectivell'. Non of all treatments caused significant rerduction in artichoke
yield. This was in agreement of the rvork of Fatnra el o1.,1997 who mentioned that sencor
(metribuzin) increased plant height, number of leaves, leaf area and plant dry weight and
totalyield of flower headr; of artichoke plants.

In 2008 Season

Fivc hcrbicidcs cautscd signilicant incrcasc in artichoke yield, 'fhcy arranged in the
following. propyzamide ( I 13.97 76) > diuron ( I I 1.07 %) > (butralin+diuron) (87 .16 9'o) >
prometryn (48.18 %) > |laproparnide (1',t.5 %) the samc herbicicjes gave the follorving %
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germination:'95,63.75,62.5,29, and 71.25 :iespectively. It could be concluded that rnulch
could cause decrease in stunrp germinalion in the two seasons, but because there rvas ncr

weeds in this treatment so due)to eliminate u,eed competition thus the increase ot'a(ichokt:
yield was 38.03 and 40.13 o,4 increase in seasons 2007 and 2008 respectively. The mearr
yield in the trvo seasons was /er)'high in case of diuron, (l12.89 o/o increase) follorved b1,

propyzamide (102.49%) and (butralin+driuron) (64.05 %).The mean yield of the two year:;
was greatly reduced in case oIpropachlor and oxadiargyl which gave 19.91 % and 6.31 %,

reduction in artichoke yield rr:r;pectively.

2. Laboratory expcriments

2.A. Effects on the dry mattcr content

The data recorded in table (5), (:6) pointed to the following points:

l- Since the estimation of dry matt(-"r content was carried out in artir;hoke globe, thi:;
estimation rvas due t,r the direr;t effect of the weed control treatments on the:

metab,clism of all dr;r matter in these parts. In season 2007 thre<> herbicides onl1,

caused significant inclease of dry matter of artichoke globe since they causedthe:
increarse of dry matter with 5 1.81, 50.43 and 45. 13 Yo for oxadiargyl, acetochlor ancl

prometryn respectivell,. On the other hand 6 weed control treatments reduced dr1,

matter content in artictroke globe but these decreases were not significant.

2- In season 2008, other three weed control treatments caused signilicant increase of
dry matter of artichoks globe wh,ich include butralin, hand weeding and metribuzin,
which gave 28.56,2','44 and 2t5.54 o% increase of dry matter respectively. The
increarse of plant dry matter duer to application of metribuzin was also found b1,

(Fatmil et al., 1997). On the other harrd propyzamide was the only one who reduced
dry nratter by 6.43 % but this reduction was not significant.

3- In general the mean c,1'the trvo s€rasons for all treatments were similar to the control
and there were no significant diffi:rence bctween all weed control treatments.

2.I]. Effects on total soluble siugars content

Table (5), (6) showed the data r3corrled concerning the estimation of total soluble

sugars content in artichoke globe after exposure to certain weed control treatments. Front

which the follorving could be ,rbserved:

l- All of the tested herbic:ides caused significant increase of total soluble sugars exept
butralin and diuron rvhich save almost the same content of the control in season

2007.

2- (butralin + diuron) and propyzamide caused the highest increase of total solubla

sugars in artichoke gkibe since t,hey gave 58.92 and 57.68% increase respectivel),
follorved by metribuzin (46.27 %) and prometryn (45.64 %). The follorving
herbicides gave the third level of increase of T.S.S. these herbicides include

rraproparnide, propachlor, acetochlor and oxadiargyl which ga'te3l).42,36.51, 35.05

and 3-1.82 %o respectirzr:ly.

3- In the second season 2008 propyzannide and diuron were the only two herbicides

rvhich caused significrernt increasr: of 'I.S.S. in artichoke globe since they gave 45.25

and 27.31 o% increase respectively. N4ulch treatment and hand weeding caused non'

significant reduction of (T.S.S.) in season 2007. The same was noticed in case cf
(butralin + diuron) anclbutralin, in seilson 2008. Unfortunately the last resttlt *'as not

repealed in the first seilson (2007).

124



From Acodemia to pesticirlrz Industry conference, 24-25 Marr:h 2010
Dept. of Pesticidr: chemistry & Te.hnorogy, Fac, of Agric. Atexandria Univ. Eglpt

4- In general the^merln of the two 'years proved that propyzami<le caused the highest
increase in'f.S.S, with 51J2% increase following by naproparnide which gave only
29.26 %.

2.C. Effects on ascorbic acid content

l- Ascorbic acid is t>ne of the targets which could be affected from weed csntrol
treatments. Generally table (5), (6) indicated that in season 200',t.5 herbicides as well
as mulch treatmertt caused significant reduction of ascorbic acid conlent. l'hese' herbicides couid br: arranged in the ioiiorving ciescending order prometryne (:il; =
(butralin + diuronlt (39), diuron (38) and metribuzin (31) ug /gm, in oiher rvords
metribuzin causecl the highest reduction of ascorbic acid contint sincer it caused
41.67% decrease lbllorving by mulch treatment which gave 37.04% re,ducti6n of
ascorbic acid conle:nt. In general none of all treatments gave significant increa,se of
'ascorbic acid contr:nt in season 20()7.

2- In the second seascln all rveed control treatments did not significantly affect ascorbic
acid content neither by increasing nor decreasing ascorbic acid content. The same
was true in case ol'lhe mean amount of ascorbic acid in both years (2007 atrd 20crg).

2.D. Effects on polyphenols content

The data recorded, in table (.5), (6) indicated the follorving:

1- The statistical analysis of the biosynthesis of polyphenols was greatly alfected due
to the presence of certain herbicides rvhich caused significani decrease of
polyphenols content in the first season (2007) since they airanged in 6escending
order, acetochlor > oxadiargyl > diuron, butrarin, (butralin 1 diurc,n) > and
prometryn which g;ave 65.08> 46.37> 29.2> 24.81> 20.42> and 18.32%o clecrease of
polyphenols contelrt respectively.

2- Hand weeding 3 times caused '23.28% reduction of polyph,enols content, rvhile
mulch treatment caused slight reduction of polyphenols content but not significant
since it gave 9.73ott reduction.

3- In the second season (2008), only metribuzin caused significant slight decrease in
polyphenols content with I g.96% reduction of its content.

1- In general it coulc be concluded the biosynthesis of imponanrr components in the
plant like polypherrols did not tha,t affected by most of the tested herbicirjes.'l-hese
compounds is very important sirnce the artichoke properties of the considerable
quantity of polyplhenols in the frrssh extract of artichoke plants was concludetl by
Alamanni and Cassu,2003, In addition Mabeau, et al 2007 found that the
antioxidant activiry of single polyphenols or complex extracts fiom artichoke edible
parts. This study strowed that extracts with high antioxidant actlvity can be obtained
from artichoke anrl artichoke inclustrial by products. These erxtracts might be of
interest within the <leveloping market of nutritional ingredients

2.E. Effects on polyphencl oxidase activity

l- The data recorded irrtable (5), (6) a.nd the statisticalanalysis of these data proved that
all weed control treltments had no, significant effect on polyphenol oxidase activity
in the two seasons t'11007 and 2008).

2- In general in the first season 2007, (butralin + diuron) and butralin gave the highesr
non significant incrt:ase of polyphenols oxidase activity since they gave2l and l1o/o
increase respectivel:/ while metribuzin, acetochlore and propachlor gave the highest
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non siginificant reduction of polyphenrol oxidase since they gave i1.0, l7 and 17 ol>

reducti on respectively.

3- In general in second sc,rson 2008 the highest increase but not significant r.ras noticed

in case ol'butralin and prometryn since they gave 32 and 22 oh increase respectivel;r
while on the other hancl acetochlor and mulch treatment gave the highest decrcase of
polyphenols oxidase activity buf not significant since they gave 20 and 17 ot,:;

reduction respectively.

4- Fortuniltely most herbicides did not enhance polyphenol oxidase activity' sincr:

deleterious effect to artichoke h,sads could happen under these circumstances ar;

mentioned by Dogan, et a|2005, 'who isolate and purified polyphenol oxidase (PPO)

from artichoke. They also found that artichoke (PPO) was inhibited with certain

compounds like ascorbic acid, glurtathione and benzoic acid...etc. this enzyme could

be responsible about the brownirrg phenomena of artichoke heads if stored at lov''

temperature (40"C). (L,attanzio et al., 1994).

2.F. Effects of on peroxidase aetivity

1- In season 2007 while six of the tested herbicides did not cause signiificant increase of
peroxiLdase activity, n'r:ither mulch treatment nor hand weeding three times had an;/

effect on peroxidase aotivity.

2- The highest increase c,f peroxidase activity was noticed in the first season (2007) in

case of (butralin + dir"ron) and propachlor since they gave 150 and 140% increas,l

of the enzyme activity followed by napropamide and prometryn which gave 82 anrl

77 ohincrease of the enzyme actiivity. The third category of activation were butralin

and oxadiargyl which gave 65 iind 44 o/o respectively. On the other hand cerlairr

propyzamide, acetochlor and metribuzin caused non significant dccrease of
peroxidase activity r;ince they caus;ed 20, 13 and 7o/o reduction of peroxidasc

activitY.

3- In season 2008 only oxadiargyl decreased peroxidase activity but not rvith

significant reduction. r3n the other hand two herbicides, napropamide and acetochlcr

caused significant inc;rease ol' enzyrne activity by 146 and 85 9'o respectively. In

addition, hand weedirrg 3 times caused significant increase of peroxidase activity'.
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