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ABSTRACT

Dormant propagules (turions) of curlypond weed Potdfl'ogeton

crispus L. are tire principal for weed persistence and survival' In
ggypt, laboratory(out-doors) and field experiments were carried out

J-ilutt** Auring s.nnmer months 1999 and 2000,to study the

response of turions to solarization (solar heating)' Maximum

moistened (M) soil temperature under plastic cover (TPES,BPES) and

UC at 5 cm depth averaged 63,52 and40 oC in June, 65,54 and41"C

in July as well is 59,49 and 38 oC in Augus! respectively. No sprouts

of Potamogeton crispn* L. emerged from turions ' during

solarization.The effect of solar heating decreased with increasing soil

depth. Higher temperature as well as solar heating effect was

produced by TpES it * Uy nefS. Under Egypt conditions, the effect

of solarization on viability of turions took place 3days through out-

doors, while under field experiment the effect took place after I days.

soil solarization is considered one of the novel,non pollution and

non-chemical methods for controlling Potamogetan crispus L. turions

by using TPES during July and August for 5 days in the small

irrigation canals(2 m wide) in Erypt.
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l.INTRODUCTION

Perennial terresterial or aOualic'*weeds are becorning the

dominant weed probl#"'"f t* tJ9tp (Pietrese 1979)' These plants

;:" i'ffi : ;:J r: nil *,"'r;; f I tffi , T" X'lJ,i illt*rl:
ilffi Jlr',ilT;,Jl,:ilil' ffi;;;iuor* et at ' 1e6e^Scurthorpe'

rqir und 
3$I:';i;l?Jllrnoo *:r:l::'' and drains are heavirv

infested by all tlpes'ffi;;il;eds a[e1 the construction of lligh

Dam. These w""d' hu'"i ;#;;' ;Jut"a tt'" hvdraulic efficiency-of

irris,ation system ""d';;ii;i;'" 
of *ut"'a'e lost (Khartab and El-

ct'i'"ttvr e s za t n *"1'-",'' 
w eeds c au st't1"11*::1;1' r#:i'Llt'

small canals *t,t" 'til''l-;;; o3*n i"duces the rate of water

flow and prevents *;;""^;;;; "uttt*g 
the end of the canals

(Tackholm ls!4' ifiil'"anj El-Gharahh 1986l' Poramoseton

crispus L' is a '"b#*ti"^[uutit 
*tto *r'ltrt ptoauces rurions and

perennate 
'n 'u*t"lntd"'"lt " 

i" winter( \tu aisel 1971 ' Sastroutomo

1e81 and Kunu ';6'";;;ii' 
(1985) mentioned that turions of

Polamogeton "'up" 
t"are the most important propagules wtrich

bcar 3-i3 uuo', unl#;;;;of turions/m2 was about 895 tunons'

This means tn* t"lJi"'"9il':* r'vj'otoil provide-a source'of

*ioru fo' p"r'i't""'it';""; f"Pl:1: 
il, "ilJt' ;l*t:ff1.:"ffi11

;n*:',:"";;"r',."TliT:'.iio*::;"J[:"il;' 
;;; this plant

persistence ant;:;:1$|6) 
and 9,1:,:IH"'o 

witzet at'' rel3'fkmar

et at., te93 *d y;il;;li)-rqqq) ,r"a soil solarizationfor

controlling *tt-ot*"'O'*ts including terrestrial weeds in certam

crops. Ht *tntio"ti liti" tr" merhod is based on mulching or

covering or *oir,' rJit uv u'n'pu""' 0"1{t}},ll|,:'ffi1:ffi'-Jll;
io, ,."u=on (months June'JulY 1no

polyethylene 'ntti' "Ltaffi* 
to increase the soil temperature'

Tt',it i"''""i!"'i"" i" ""-"n"*lt":rt*rtS ;f"i,l ;il:f;
Hili#,,Jx".'":lJfl*.?"1ffi r;'t:;hJi;;"";'"ri'rinsmarr
canals'
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2. MATERIALS AND METHODS

Turions of Potamogeton crispus L. were collected from a

dense stand. rvhich existed in an irigation canal at the Agricultural
Experiment Station at Bahteem, Kalubia Govemorate, during NIay
1999.

Laboratory experiments were conducted during summer
months (.Iune,July and August) to measure soil temperature and the

effect of soiar heating on Potamogeton crispus L. buds viability under
transparent and black polyethylene sheets. Plastic basjns 50x 40x 35

crn were used. Four thermometers were fixed in one side of the basin.

The basins u'ere filled with soil to a depth of 20 cm and rvere divided
to 3 groups. In the I't group, the soil ofthe basins was adjusted daily
to reach the water holding capacity. ln the 2"d and 3"tgroups. thc soil
in the basin was covered with 5 and 10 cm tap rvater.

Each group rvas covered with either black or transparent
polyethyiene sheets or left uncovered to sene as controls. The sheet

in each treatment rvas placed on the surlace of the soil or rl'ater. The

basins *'ere left out-doors and erposed to solar heating during the

summer morlths ol 1999. Soii temperatures rvere measured

continuousiy at deprhs 0.i.10 and 20 cm at 14 p.m. daily in both
covered and uncovered treatments. Air temperature lvas measured

dai11. during June, July and August 1999. In each basin turions were
placed on a plastic net at a depth of 5 cm belorv the soii surface and

each treatment was replicated 3 times, after the hasins were exposed

to the solar heating (sun). i0 turions which carried 69-82 buds were
taken from each basin at 16 p.m. for 3 days during July and repeated

in August. The treatments wcre distributed according to a split plot
design with 3 replicates of each group of water in soil [rvater holding
capaciry. covered with water 5 and 10 cm] as a main plot. The type of
sheet(uncovered, black and transparent shcet) was used as subplots.

Field experiment was conducted during 2000 in tive canals in

July and repeated in August for 5 days to study the effect of solar

heating on Potamogeton crispus L. buds viabilitl'' under transparent
and black polyethvlene sheets in the canal. The length ofeach canal

was 10 m long, 1m wide and lm height. One thousand turions/canal
were placed on plastic nets covered with 5 cm soil. The treatments

\l'ere aranged in a complete randomized block design.
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Trcatments were as following:
1-Moistened and uncovered canal.
2-Moistened and covered canal with black polyethvlene sheet.
3-N{oistened and covered canal with transparent pol-veth1 lene sheet.
4-Canal containing about 5 cm water and covered rvith lransparent

polyethylene sheet.

S-Canal c<lntaining about 10 cm water and coverecj with transparent
polyethylene sheet.

A fixed number of turions i.e.20} turions (50 rurions as a
replicate wtich carry (319-44'7 buds) were taken daih for 5 davs at
l6 p. m. Ihe viability' of the turions taken daily from Laborarory o.
Canals was examined by Benzyiadenine (BA) as mentioned br Imam
et al.-(1983).

Total killed buds :T.B - T. L. B. by BA after solarizaril.n .

Total killed buds % was estimated by the following equatiLrn:
Total killed buds % : T.K.B /T. B. of turions ri 00
Data rvere statistically analyzed according to Snedecor and

Cochran (1972). Means were compared usin-q the Leasr Siqtitlcant
Difference (L.S.D.) at the level of 5% probabiliry'.

3. RESULTS AND DISCUSSIOI

Fig. (1) shows the fluctuation of temperature in the dilferent
treatments during June, July and August. It is clear that the surface
tenrperatures of moistened (M) and covered soil *ith transparent,
black polyethylene sheet (TPES),(BPES) and uncorered (UC)were
68,57 and 42 oC, respectively. llou.ever. the (\1) covered with
(TPES),(BPES) and (UC) at 5cm depth of the soil. the temperature
rvas 63,52 and 40 oC, respectively.

In treatnent which the soil uas corered u.ith 5cm tap rvater
(W5) and (IPES),(BPES) and (UC). the temperature at the soil
surface was 57, 49 and 39 oC,respectivell 

.

In treatment which the soil n,as cor ered ri'ith I()cm tap water
(Wl0) and (TPES),(BPES) and (UC)" the lemperature at the soil
surface was 53.46 and 36 oC. respectiveh. Horvever. the temperature
of soil at a depth 5 cm was 49-42 and 34 oC. respectiveiy,
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FIG. (1): Maximur soil temperatures recorded during June' July

aud August 1999'
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It is worthy to mention thatthe telnperature ofthe surface of
(M) soil and covered with (TPES) rvas higher with 26 "C than the

(UC-M) soil. Hot'ever, at 5 cm depth. the difference rvas 23 oC'

These results are due to the high thermal capacity of the soil and

poor heat conductivity. These result in a very slolv heat penetration

and temperaturc that travels at 2--lcm,'hr. These results are in

agreement with those obtained by Arm-v and Hudspeth, Jr (1960),

{atan et al.,(1976\, Crinstein et al., (1919)' Mahrer (1979) and Katan

(1e8 1)"

The temperature of the surface of (\{) soil and covered soil

with (BPES) was higher with 15 oC than the (UC-}i) soil' However,

at 5 cm depth the diflerence was 12 oC.

In the treatment (w5), tlre temperature of the surface under

covered soil with (TPES) and (RPES) rvas higher \1 ith l8 and i0 'c,
respectively than the (UC) soil. Horveter" at 5cm depth the difierence

rvas 16 and 7 oC,resPectivelY.

In the treatment (wl0). the temperatule of the surface under

covered soil rvith (TPES) and (BPES) rvas higher riith ir and 10

oC,respectively than the (tlC) soil. Hotever'at 5cm depth the

dilftrence was 15 and 8 oC, respectivell"

Soil temperature at the depth of 10 and lC) cm in r\1 t and (UC)

or covered u,ith ('I-PES) arid (BPES) uas less than thLrse recorded at

5crr depth,
Katan ( i981) and Horou trz ei;ri '. ( I98i i mcntioned that soil

iemperature un,Jer plastic cor er is a function of incoming radiation

and thermal characteristics of the inulching material and soil. The

incoming solar radiation is the main heat source. and transparent

covers are more efficient soil heaters than black plastic'

Similar trend in the f'lacruation of temperature was also

recorded durins Juir and -lugust.
Table(1) shous ihat scil moisrureimoistened(M)' soil covered

with 5 cm qater (\\'51 and soil covered with i0cm water(W10)

exposed ro solar heatine had signilicant effect on the viability of
Potamogeron cri,spus I-. rurions burried at a depth of 5 cm for 3 days

during July and Aueust.1999. (M) gave rhe highest reduction of
turion buds afterthe 1l'.2nd and 3'd dap eKposureto solarheating. the

values were 45.2,57 .2 attd64.2 9/o in July and1A.4,55'7 and 64'29ii in

August, respectivell". (W5) causing reduction in the same days and

the values n'ere 23.5.32.8 and 38'5% in Jul,v and22'2,32'5 and 389 o
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in August, respectivelv. The corresponding values of (Wl0) were
17.9,26.4 and 32.5ok in July and" 1j.5,24.9 and 32.2o/o inAugust,
respectively. The ditrerences and reduction %o among treatments of 1't

T able (l): Average number of total buds,total killed buds and %okilled buds
as affected by soil moisture (M,W5 and\{10) exposed to solar
heating on the viability ol potamogeton uispus L. furion buds
burried

da)' involving M and Ws,M and W10 .W,5 andW10 rvere
1 6.6(21 .7),20.7 (27 .3) and 4. I (6.6) in July and 1 3. 8( I 8, 2).tj .6{22.9 )
and 3.8 (a.f in August, espectiyely. The corresponding values of 2"d
da-v in Jul,v and August were significant, where the differences and
thejr reduction 9'o arlong the same orderrvere lB.5 (2,1.4),22.6(30,3)
and 4.1(6,:l) in July and 19.6(23.2),24.1(30.8) and 4.5 (7.6) in Augusr.
respectively. -l'he 

respective values of the 3"r day of soil moisture
(N,{.W5 and \\'10) in both experiments were significanl w.here the
differences and their reduction Yo amongthe same treatments wcre
19.2 {25.7), 23.5 (31.7') and 4.3 (6) in July and2Z.3 (26.2\,25 (j 1)
and 2.1 t4.8) in August. respectively,. It is clear thar rhe high
tenrperature injurious effect of the solar heating on the viabili4,of
turion buds had increased by increasing the duration of sorarization
in July and August 1999, i.e., the dead turions ?,0 increasr.d bv

at a depth of5cm for 3 days in July and Ausust 1999.

DAE Treatment .Iuly 1999 August 1999

Total
buds

TotaI
killed
buds

o/

Killed
buds

Total
buds

Total
killed
buds

o//o

Killed
buds

1t'
day

u
lY5
\Y10
LSD

11.1
73.3

73.1

NS

33.8
11.2
13.1

7.0

45.2
23.s

Y
76.0
76.0
74.8
NS

30.7
r6.9
13.1
2.6

40.4
,rt

,::
2'o
dry

M
ws
w10
LSD

14.2
72.8
75.0
NS

12.1
11 0

19.E

8.8

51.2

32.8
,::

77.0
i1.9
7s.4
NS

42.9
23.3
18.8
1.7

55. /
32.5

T:
rro
J
duy

M
w5
w10
LSD

74,9
75.0
75.7
NS

18.1
28.9

24.6
fi.7

61.2

38.5
1' <

78.4
73.7
18.6
NS

50.3
2E.0

25.3
2-t

64.2

38.0u:
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increasing the days of exposure to solarization, where turion buds

lost their- viability by high temperature 60 oc for 30 minutes (Attalla

unpublished). These ,.rrit. are in agteement with thosc obtained by

Arm.v and i{udspeth, Jr (1960), Katan e/ al'. (19'/6), Grinstein e'

at.,1i97 e1, Mahrlr ( 1 979), Katan( 1 98 1 ),Horowitz et crl',(1983) and

Yaduraju et al., {1999).

Table(2):Averagenumberoftotalbu<ls,totalkiltedbudsandTokilledbuds
as affected b;-- sheet typts (UC,BPES and TPES) on the viability

ofPotamc'lgetoncrispusL.turionbudsburriedatadepthof5cm

Table(2) shorvs the effect of sheet ffpe on the viability of
Potamogeton crispus L. turions burried at a depth of 5 cm for 3days

during iui1. and August 1999. Sheet tr.pe had significant effect on_the

viabi[t-r oitu.ions ior 1,2 and 3 days exposure !o solar heating when

compared rvith uncovered (uc).

(BPES) caused reduction with the same days and the values

were i9,30 and 3l.6aio in Jull' and2l'1,32'1 and39'6ok in August'

respectivel."-. The corresponding values of (UC) were 2'9'5'3 and

8.1% in July and 2.5,5 and 8.99'i, in August, respectively'

for 3 in July aud

DAE Treatment Jul.v 1999 August 1999

Total
buds

Total
killed
buds

/o

Killed
buds

Total
buds

Total
kitled
buds

o/

Killed
buds

1"
day

UC
BPES
TPES
LSD

6s.6
75.9
73.1

NS

1.9

14,4
47.8

6"8

,o
19.0

'-.-:

75.6
78.3
72.1
NS

t.9
16.6
42.2
11

,<
21.7

Y
zno
dav

UC
BPES
TPES
LSD

73.6
74.8
IJ.t
NS

3.9
22.4
59.1

9.9

5.3
30.0

'-i:1

77.9
14.3
12.1
NS

3.9
23.9
51.2

t.1

5.0
32.1
,::

J
dey

UC
BPES
TPES
LSD

74.3
78.6
12.7
NS

6.0
29.6
66.0
8.3

8.1

37.6

Y
/f,.J
75.8
76.2
NS

6.7
30.0
67.0
4.7

8.9
39.6

Y
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These results are in agreement with those obtained by Armyand Hudspeth.Jr (1960),- Anlrew ri 
"1.,- 

(1fiq","#;; ", 
1?rrr1Katan ( 1981), Mahrer and Katan (l9g lJ. 

'

Tabre (3) shows the interaction effect betu,een soil moistureand shcet q'pe on the viabirity or tu.ion, burred at 5cm durine Jurvand August. It is clear fro* trr" ruur"ir,uirh" ;i;;rr-;;f""r;ir:#Iheating on r'e viabiliry of tu.ion uuoJ'in"."un"o with increasingdurarion ol solarization. fhe percent,r-ge'of Aead buds in the (UC)treatrnent alter the 
,j 

',.2,d.urd 3,u days"during July was 7.9.14.1 and19.8 respecri'el;-. The tendency *; ;lr; ;:#iJ;nri; i#*Tlie injurious effect on covered turions with both brack andtransparenr * as obr.ious. in tre.atments (T'ES) whether the,"ii *r, naor \\'5 or \\,i0 durin-e Julr. and August.
The data shoued also thatlhe percentage of killed buds in the(UCr soil was less 

l1T_1. p".."ntug. oi:killed buds in the coveredsoil with (TPES) and (Bp^ES)juring Jrj) il August.'I-he percenrage ol kiiled.bi]ds in rnar soir rvith (TPES) duringJuly and August u,as 97._t and, 95.2i/0. respectively. However, intrearnenrr (W5) and 1tr J0) and corered irith (TpES).lhc percentageof killed buds after 3 da1:s .rporu." ,uu, qZ.un,l g3.g% during Juiyand 88.1 and gA3yoduring,trgurt. ..rp..iiu"tu.
The percentuc" 

:l killed buds t, tii ,oil *lrf, GPES) durhgJuly and August was 75.1 and 172.2;'' l"rp""tively.However,in
treatments (W5) and (W10) an. eovered 

",itf., iefesfih;;;;;;;;;"of killed buds afler 3days exposu* ,"", Z:.! 
" 
nd 14.3% during J;ly

The percentage of kitted buOs'intire iLiC_M) soil was 19.8%during July and Z0.l% during erg*t. Ur*ever, in treatments (W5)anii iwl0) and without s1e^efm";";;;;";" of killedbudsafter3dals exposure was 4 6 and, 0 % ;;i;;Jrivrro 5 and 0.0% duringAugust respectivell,. ---o - -'i o

These results are in agreement with those obtained by Arml.and lludspeth, Jr (1960). Andrlw ,, i., ttgld, Vrfrr., iii;ri 
";;;;

(198l). Mahrer and 
. falan ( ig8i i, ijo.nrrit, et a1.,119ilt|.Mahrer et at.. (1984) and yadurajLr 

"id., 
(igi\rl.
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Table (3): Average number of total buds' total killed buds and Yo killed buds as

affected by the interactior between-sheettypes and soilmoistureon the

viahilitv tf P';;;;;";'"xw i' *a'n ruli burried at a depth ol5 cm

for f OaYs in JulY and August 1999'

exposLLre

o

-Ji(}
OJ

=(}

a

lttday exposttre 2"uda,v exposure

*l
o

a

*J

X+',2
op-

cD

u
o-a
o\

'-Jo

O.a

--t

a,
o-

7t
(D
g
(,'
tr-a
^\

{
o
s)

o-tu

J
o

yp,

o
o-

rD
o.

a
\o

\c

lN4)
rI-

BPES
TPES

il.'7
790
730

5.1

,?3.0

67.,1

i.9
.11 E

E59

71.0
77.7
14.0

i 0.0

487
687

14.1

621
928

t t.3
19.A
1'\ 1

14.3
59.3

70.7

i9.8
1s I

91 3

(w5)
UC
BPES
TPES

75.4
71.0
74.4

00
53
463

00
'7.5

62.6

14.0

11.7
12.0

1.7

t,L. I

51 3

2"3

t1 .7
796

80.0
7 5.3
'1r a

3.7

1',7.1

653

4.6
23.5

92.0

(\\r 1 0)
lrL
IlPIrS
.tPES

I-SD

/ 4.U

78.0

12.3
NS

00
5.0
J+.J
11.7

00
64

73.0 100
63016.0
7631533
NS 1 n.z

0.0
9.5

69.8

'71.4

Bt.7
'74.4

NS

0.0
tl ?
I l.l

620
11 .3

00
14.3

8l.8

I

74 7 I 1o.o

s1 3 I 5,1.0

tz o \ o+.t

i 3.4

664
898

i9.7
80.3

16.7

16.0
67.0
13.0

20.1

71.2

95.2

0:
U1

\{)
'.o\o

(M)
tic
BPES
TPES

780
80.7

690

5',l
36.3

500

't.3

44.8

775
(s'5)
l,rL

BPES
TPIlS

730
ly .)
72.4

0.0

13
(t t
+J. J

0.0
q2
60.1

4n 1

690
71.7

l1
tu. /
57 .7

22
I 5.5

80.5

80.0
'i7 .1
I -1.U

40
1 5.7
6,1,3

50
20.?.

88.1

(w10)
UC
I]PES
TPES
I,SD

'7) n

74.0
't6 3
NS

0.0

6,0
_1t.J

J,5

0.c
8.1

4f6

75.0
12,0
72.3
NS

0.0
"t.0

493
J_t)

00
97
6_8 2

70.0
71 .0

793
NS

0.0
12.3

61.7
1.3

0.0
17.3

803
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Table (4): Average number of totar buds,total kiled buds and %kilred buds ofPotamogeton crispus L. turion buds as affected fy UC,nt_nfnS,U_

:n :,:.t:I:H, and rffr0-Tpf,S in irrigation canari for 5days in juty
ndA 2000.a ust

Month Da1'after
exposure

Treatnrents UC M-
BPES

M-
TPES

w5-
TPES

wl0-
TPES

LSil

July
2000

Iil da"r- TB Jb5.5 32i.s 405.8 39t.8 346.3 NS

TKB 21.s 98.3 284.0 164.5 103.8 21"7
%KB 5.9 30.0 70.0 42.0 30.0

2no da.v TB 393.0 322,0 435.0 380.0 35s.0 NSI
TKB 43.0 164.3 370.0 236.0 184.5 29"4
%KB 10.9 51.0 85.0 62.0 51.9

J'd day TB 335.0 371.O 446'.A 42t.O 342.O NS
TKB 50.0 237.5 405.0 307.5 215.A ,c ?

%KB 14.9 64.0 90.8 12,9 62.9
4n day TB 396.0 40E.0 340.0 336.0 364.0 NS

TKB ?5.0 302.5 320.0 269.5 258.5 l7.EOAKB
r 8.9 74.1 94.1 80.2 11.0 !

s.h d;t TB 138.0 386.0 3s5.E 418.8 409.0 NS
TKB 105.0 312.5 341.s J53.: 31s.0 12.E ;

%KB 2{.0 81.0 96.0 u.9 78.0
I August
I zooo

I't day TB 337.0 355.0 322.0 41s.0 386.5 NS

TKB r o.5 100.0 206.5 161.0 113.s lf] 6
%KB 4.9 28.2 64.1 38.8 tr9.4

2nd dav TB 392.0 433.0 31E.0 446.0 421,{) NC
TKB 36.5 207.0 266.0 242.5 202.s 11"2 :

a/oKB 9.3 41.8 76.4 54.4 48.r
3* day TB 366.0 391.0 336.0 399.0 366.O NS

TKB 52.0 231.0 2E6.0 25s.0 205.O
%KB 14.2 59.1 85.I 63.9 56.0

4tn day TB 310.0 415.0 391.0 441.A 412.O NSi
TKB 56.s 285.0 358.0 309.0 272.O g.-l
%KB 1E.2 6E,7 91.6 70.1 66.0

5* day TB 338.0 3I6.3 393.5 436.0 4fi.A.tKB
80.s 239.s 370.0 344.s 308.0 g7

Y.K* 23.8 15. I 94.0 79.0 74.91B=Total Buds. TKB* Total Krlle,i Budt o/oKBat6 Killed Buds.
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Table(4) shows the effect of solar heating for 5 days'on the

viability of Patamoge;;; ;;ltp^ L' turions in the small irrigation

canal during luty anO nug'i' Gtn*'ully the results obtained in the

inigation canal were *o'E o' less similar to those obtained from the

laboratory basins.

The percentage of killed buds in (M) soil with (TPES) after 5

duys e*pn.*e was-96 % during Julv and 94% during August'

However, in the t 
"ut*"ntt 

tlisl unA (W10) and covered with

(TPES), the percenlaet "ikiirti 
buds after Sda-vs exposure was 84'9

and 78 % during lofv #*a zq ;n d 7 3 '9 Vo duilng August' T1p^t"tY*ly;
The percentae* "f' 

tiltO tuAt in (M) soil rvith (BPES) after 5

days exposure was 81'/' iltG July and 1..5J% during August' The

percentage of killed r"it-i"- i=uc-M; soil after 5 days was 24%

during July ancl 23.3 % cl"ing Augttst'. li 
1s :""1if-i"t:"11"

."r-ftt of if,is investigation showed clearly that Potarnogeton crtsplts

L. turions 
"outO 

u*"*ii'"itn'ty "ont'olled 
in hot summer months

(June, July uoa a,,gtt,i) il ;;canals using(rPES) Moreover' the

injurious effect in Qull toii *itU (TPES) u'as higher than rn-any other

treatment using (BPESi * tws) and. 
.(W.10) 

u'ith (TPES.) or (UC)'

The percentage ofkili#t"ud' i""t"u'ed by increasing the duration of

solarization urO toof."ftu"""s Ouyt in the canals' The percentage of

kiiled buds in (M) toii *i'f-r (fi'fS) was70-96Yo inJulvand64'1-

91% tn August.
Katan (1981), Horowitz et al" 1983and Yaduraju et al"'1999

mentioned that after ;;;;;'; th" soil bv plastic sheets' a heat build-

up occurs tbr 2-4 a*" t""'ii'"ou' 'u"-'hin")' 
The'v al:o mentioned

that solarization i, o rntii'oJ of n"uting moist soil by covering it with

plastic sheets to ,.up ,otu' radiation' No weeds emerged under the

plastic cover curing !"i'il"ti"' The heating eft-ect fiom t:]il*l:"
decreased *.ith soir deprh. and the m_aximum soir temperature under

plastic cover \1 as at the 5cm Jepth uhere it reduced terrestrial weed

buds and u.eed populations The response of ueed species to

solarization diftt*i';;; Lo-:a dal s rihere solarization produced

effective control of annual *.eeds'

The soil ,oiu'i'utio' is considered one of the novel' non-

chemical method tbr colrtrotling aquatic rreeds' arid being much safer'

involving no piryotoxi""r o'"pt"itlAt residues and can be carried

out manualll" it i, ; ;;;-themical u.eed control method' The use of
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(TPES) for conrr
reduce tt . *""aolli-t,ll^b::tt:o aquatic weed popurations and
technique. 

t persrstance in small canal is ; .;;;i;;ly ,.*
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L.C*.,r& di.ilt J .l3r.lyl dlL,Dl+I rtLitt ptS:..,q i+"".ut illlll #tI
Potamogeton crispusl. UfusJl .rL_+j fct*

lrttl* agfj c,jrie

dh.-Lr-ll .'. or,r .16- o _ UfiLisJl L5tL ,.r:- i ji
ipl_dl ,'.r+t 

-S;l.

Uaif.

_,11 ui--"13 JEls:tt u"Ll rr^ (drtjs1t.ll) aj$Jt jilsill .l .^i 
J$,i

sg;t--r.ll <s-.t (Potamogeton crispus L.) cE r"Jsll qrjt_Jl ofAt ,f;sJf4-Ji*. L-"a|.-l ,.;L-:r.,;si {,id rii grfi*fA *r riSLUf f ,li;r.agiJf
ciEll "' '" -ri 't':'. , ]1,,-g e ia" 

"-,*) 
+[.lrr',."--:e a*6.11 o-.LJt,;-.;t r.rll L;0i iil"-li+;t+jlt d,. la1lc dl*s:alt

if t otel ,-lti*tr ct,i.,)r+ll ,rt"tJ+luiJlr a.tJi-ui, ,r;, .i"";l L:Jl JJ.-3 r.r,*U cli*\,l eUi*r,Ull a.3r ;," *u.fr ,r-r*,r.--i t"d 1-ot-1os;+i-l* _x-&,r_s lo{.-oy-ir o-+ _;frliu,
Tf iJ L4iqiEill cs*:j cr.L".l Jd,,rs t"rl;l-irrCr.rd
eol.ll -+rs** l;Ie c,.,i..$Il e_,,|-r= _,,LL O5 +lf 0." iJ+j 4.dfi;l-jliyt' &-* J$Lit u!g,ui:r ,.,-.-Ji_, .jtist p&iJt .,,^r.Jcl , ri, olt
P "ry,.r1-,,J i...i .}i.;i*.e-;,+.fr u+: rl+i ur,[;ffi,i-rtL ri,.JA ,J"L.,,iit $*,J;3; .l*i-Jlilt ,riJr ,r**r, ,i",rrl-r">-ri*ll #Ul &L-+iI i-JLi" ,.-S.U i_+& i-+L.S *_-i!*.p.p.crti e -lt +gUt g-.[r.lt 4 (potamogeton crispus L,)"]tf,lt

% .4r.,-jAlloJ*:i.f
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