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our field experiments were conducted at Desert

Research Center farm at Maruyt, north western
coastal region during summer and winter seasons of
2002, 2003 and 2004, to study the effect of sheet color
(clear and yellow), sheet thickness (150 and 300 pum) and
solarization period (0, 4, 6 and 8 weeks) starting on 27"
June on broad bean (Vicia faba L.) and maize (Zea mays
L.) growth, productivity and associated weeds as well.

Results indicated that soil solarization using clear
polyethylene films in 300 pm thicknesses for 8 weeks
incubation period induced significant increase in soil
temperature compared with the unsolarized treatment.
Soil temperature under the polyethylene sheet showed
greater increase at 5 em than it was at 10 cm depth. Broad
bean and maize associaled weeds illustrated highly
significant growth reduction as a result of the former
conditions. Meanwhile, growth characters, yield and
components of broad bean and maize represented
significant increase resulted from soil solarization using
clear polyethylene sheet in 300 pum thicknesses for 8
weeks period.

Solarization treatments affected all the recorded
fifleen weed types in different degrees. Annual weeds
seem to be mostly affected as a result of solarization
treatments,

Keywords: maize, Zea mays, broad bean, Vicia fuba, solarization,

polyethylene sheet, incubation period. sheet thickness.

Broad bean is considered to be the major food legume crop in Egypt. It is
considered as one of the basic sources of protein in the Egyptian diet with
relatively low price. In addition, it has a good role in enriching and
improving soil properties of newly reclaimed soils. The Egyptian annual
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production of broad bean is 400.000 ton in 2004, Likewise, corn is 1,

source of food and nutritional products for people, livestock fe |
industrial products including ceramics. explosives. construction m.

metal molds, paints. paper goods. textiles, mdustrial alcohols and ¢
Egypt is ranked the second between global maize producers. Eeyptian
production increased from 3.35 million ton in 1982 10 7.2 million 10 in
2004 (Anonymous, 2004). Increasing such crop production is considercd as
strategic priority for Egyptian government. This could be attained through
both vertical and horizontal extension in the next years. One ol the mout
important challenges that break these extension efforts especially at the
horizontal level is soil infestation with weeds; meanwhile using the
herbicides is not applicable 1o save the virgin environment in the newly
reclaimed areas from pollution besides saving the natural flora of the area
from degradation. Soil solarization may be considered as one ol the
acceptable ways 1o solve this problem.

Soil solarization is achieved by mulching moistened soil with plasug
sheets during warm summer months thereby raising soil temperature and
controlling various weeds and soil-borne pathogens ( Jacobsoha eral | 1980)

Using solarization in the newly reclumed arcas as an eco-friend
weeds control technology is highly advisable to minimize the number of
natural flora plants accompanied with the growing crop as weeds meanwhile
keeping the soil capability for natural flora rehabilitation whenever needed

The explanation of this study is to evaluate soil solarization as an eco-
friend weeds control technique in the newly reclaimed soils. and to suggest
the most recommended polyethylene sheet color, thickness and penod ot
incubation 1o be used under north western coastal conditions to produce an
appreciated yield of both broad bean and subsequent maize crops

MATERIALS AND METHODS

Foar field experiments were conducted at Desert Research Center
experimental farm at Maruyt, north western coastal region during summer
and winter seasons ol 2002, 2003 and 2004, to evaluate the eftect ol sheet
color (¢lear and yellow), sheet thickness (130 and 300 pm) and solarization
period (0, 4, 6 and 8 weeks) starting on 27" June on broad bean (Vicia faba
I.. var., Giza 776) and the subsequent corn (Zea mays 1. var,, Pioneer- 30 P
9) growth, productivity and their associated weeds.

The high weeds infected calcarcous experimental soil was tilled and
irrigated until field capacity. During soil - preparation caleium super-
phosphate (15.5 % P0) was added mto the soil in the rate ol 200 Kp/jed
along with 20 mfed of compost. Then the soil was divided into stripes
having 120m’ areas per cach. The stripes were covered with the polyethy lene
sheets very closed to the soil surtace with keeping their edges anchored in
trenches along the strip sides 10 start the solarization treatments, with
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heeping some stripes  without  covering as control, The  solarization
reatments started on 27" June 2002 and 2003 and ended at 22" August
2002 and 2003, During these periods in both seasons. daily maximum air
emperature above the polyethylene sheets and in the soil under the
palvethylene sheets at 5 and 10 cm depth were measured using a digital
clectronie stem thermomeler,

Broad bean (variety Giza 776) agriculture started on the 1™ October
with no-till afler finishing the solarization treatments, at the rate of 50 kg
seeds/fed, Nitrogen fertilization was applied in the Torm ol ammonium
nitrate (33.5 % N) at the rate of 60 N kg/fed in two equal dosages i.e. after
thinning (two plants per hill 21 days afier sowing), and alter the second
irrigation, Also 24 kg KO/ fed was added as potassium sulfate (48% K,0)
alter thinning,

The subsequent maize crop (variety Pioneer- 30 P9) was sown on 15"
April with no-till as well at the rate of 15 kg/ fed. Nitrogen fertilization was
applied in the form ol ammonium nitrate (33.5 % N) at the rate of 120 N kg/
fed in two equal dosages i.e. alter thinning (two plants per hill 21 days after
sowing), and alter the second irrigation.

Spilt=split plot design in three replicates was used in this experiment,
where sheet color occupied the main plots, sheet thickness in the sub-main
and incubation period in the sub-sub main plots which was 12 m’ (3 ¥ 4 m),
including 6 ridges at 60 ¢m in hills at 25 em distance.

Plant samples were taken at 56 days from sowing date 1o study some
erowth characters for broad bean i.c., plant height/ em. root length/em, plant
fresh and dry weight/g, no. of branches/plant. leaf arca/em’, total water % |
and for maize plants i.e., plant height/ em. fresh weight/g, dry weight/g, leal
area/em’ , total water %. Fourth leafl arca of both crops was measured using
“Li-3000 A™ portable leal arca meter, while total pigments of the same
leaves was measured using SPDA-302 leal” chlorophyll meter, then
converted into total chlorophyll (ath) as jt mole m™ following the method
published by John ef al. (1988). Meanwhile. dilferent weed survey was
made by collecting weed species associated to each crop three times during
cach crop life cycle then converted into weeds number/m’ from cach plot
during every season for all treatments, then fresh and dry weight of cach
weed species/m’ were estimated.

Likewise, yield and its components of both crops were evaluated as
biological and seed yield /fton per fed, no. of pods/ plant. no. of seeds/pod
and 100 seed weight/g for broad bean, as well as biological and grain yield
Mon per fed. no. of ears/ plant, ear length/em. no. of grains/ear and 100 grain
weight/g for maize, These measurements had been taken from Im’ sample
then converted into fedan area.

Data obtained was exposed o the combined method ol statistical
analysis ol variance described by Steale and Torrie (1960). while Duncans’
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new multiple range test was used 1o differentiate between means as
described by Duncan (1955).

RESULTS AND DISCUSSION

Effeet of Soil Solarization Treatments on Soil Temperature

Generally. both air and soil temperatures were exceeded as a result of
soil poly-ethylene sheet mulching during the solarization period (27" June to
22 August) of both 2002 and 2003 years, as indicated in fig(1).

I'he average of maximum air temperature during the (wo seasons was
ranged from 304 10 47.5 °C. Maximum soil temperatures during the two
seasons were always higher in the solarized plots compared with the un-
solarized ones. The maximum soil temperature at Sem depth reached 51 and
46.2°C under clear and vellow sheets respectively, while it was 47.6 and
44°C at 10 cm depth. Meanwhile it didn’t exceeded 38°C in the un-solarized
plots.

Soil temperatures showed significant increase as a result of elongating
incubation period. Likewise, increasing sheet thickness of both clear and
yellow sheets led to increase soil temperature. Similar results were obtained
by Tamietti and Garibaldi (1989). Alkayssi and Alkaraghouli (1990) and
Lalitha eral (2001),

Effect of Sheet Color on Broad Bean and Maize Annual Associafed
Weeds

Results presented in table (1) indicated that eight species of broad
bean associated weeds were recorded; Malva parviflora, Sonchus oleraceus,
Cicharivm  emdivia, Melilotus indica,  Beta vulgaris, Brassica napus,
Convolvulus arvensis and  Medicago  polvmorpha. - While table (2)
represented the eight weed species recorded as associated to maize plant i.c..
Portuloca — oleracea,  Dactyloctenium — aegyptins, — Setaria — viridis,
Chenopodivm sp., Convlvus  arvensis,  Echinochloa  colonum,  Cvaodon
dactylon and Amaranthus spp.. Maximum reduction in fresh and dry weights
of both associated weeds 1o broad bean and maize crops (Tables 1 and 2)
obtained from using clear poly-ethylene sheet for soil mulching was more
than using the yellow one and followed by the un-solarized treatment. only
Portluca oleracea associated with maize was not affected by solarization.
Similar results were obtained by Alkayssi and Alkaraghouli (1990) who
reported that soil temperature which recorded under the clear mulching
followed by the yellow one was higher because of the soil heat flux under
the poly-ethylene sheet was closely related to the surface energy balance.
which decreased from the clear to the yellow mulching one
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TABLE (1) Effect of sheet color on [resh and dry weights of broad hean
associated annual weeds (combined analysis of 2003 and 2004

growing seasons).

Broad bean associated weeds

| — i SR

‘ ‘ i 3 P 2 2 54 s 1 |
FETEEECE lf O OIFf Ed4
= 22 % |C z = = o z &

: Fresh weight (z/m’)

{(lcar PMIC 179C 260C  |122C  B4IC 03¢ D18 !l 16C

Yellon 13328 S17B P3SB O PSSB 4B 8STB pS6D DR4D _

Conrol  ©20A  LOSA  BOO A [IS0A  {I0A  BI6A POA (110 A

li Dry weight (¢/ m’)

I('Ie:r | 1269 | 36C | 156c | 32 | esc | woc | 76Cc | 28 C

;\cllu\\ 34688 | 14B | 136 | 146B | 1628 | 25 B | 1848 | 66 B

;(‘nntrnl 19100 | 454 | 3424 | 64a | 6s9A | 1224 | 7224 | 241a

Means having similar letters in the same column are not statistically differed at P2 0.05.

TABLE (2). Effect of sheet color on fresh and dry weights of maize
associated annual weeds (combined analysis of 2003 and

2004 growing seasons).

]
| Maize associated weeds
| = N
’ ¥ g - . £ g
| Sheet ,'E = g = . é 52 H 2
color == & - - 3 = =< - 8 =
2 g = |.3 a 3= ¥ 2 ] =
e = = |£E ] < H z° £
T~ e - : - = - o =4 =
5 s ¥ |3 = H = -4 £
& = £ |7 - o = ) -
Fresh weight (2/m?)
Clear bsstac | osise | sise | 9 | nise | osec | 405 | a3sc
Vellow 1 jog | wose | 3m | 6948 | 13em | 7988 | 9128 | 1018
Comtrol | y50sa | 265A | 102A | 242A | 4714 | 276A | 309A | 3604
Dry weight (¢/ m°)
Clear [ ygg1c | raac | ssse | 7200 [ isse [ osse [ imse | ran
[‘""““ Pastan | 3088 | 19eB | 178 | 3538 | rsss | 4188 | 330m
i""'""" 1A | 7oA | 2724 | 603A | 1224 | 660A | 144A | 114A

Means having similar letters in the same column are not statistically difiered a P> 0.035.
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Fig. (1), Dailly temperature above and under clear and yellow sheet 5
or 10 em. Soil depth for solarization treatments during the
hotsummer days (means at 2002 and 2003 solarizations

easons).

Tem perature
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incubation period (days)
~a— Maximum air lemp —a— 50il temp (5 cm ) clear sheat

—o-- soill lemp {10 cm ) clear sheet —»— soil temp (5 cm ) yellow sheet
—# soil lemp (10 cm ) yellow sheel

1 = 28 day s meubation period
L 1= 42 day s incubation period
Lo 00 10 = 56 day s incubation period

Effect of Sheet Color on Growth Characters, Total Pigments, Total
Chlorophyll Content, Yield and its Components of Both Broad Bean
and Maize Plants

Results in tables (3 and 3) revealed that using the clear sheet for soil
mulching was advisable to increase all studied growth characters for both
broad bean and maize plants rather than yellow sheet and un-solarized
treatments. Increasing soil and air temperatures during solanzation led 1w
reduce the associated weeds growth beside enhancing ¢ytokinines (CKs)
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production and accumulation in the plant roots. therefore increased the plant
photosynthetic pigments contents, consequently increase the photosynthesis
efficiency as reported by Devlin (1969). In addition, solarizatian also
increase soil content of NO; ™ -N and NH, -N as described by Arora and
Yaduraju (1998), and N. P and K as described by Bawazir ¢t al (1995).

TABLE (3). Effeet of sheet color on some growth characters, total

pigments and chlorophyll content of broad bean

(combined analysis of 2003 and 2004 growing scasons).
Studied Characters

- —

No
S Plan ; VR " Tut X -
o Plamt ol Iresh Dry of Leaf Flani “f"" Ehbors
color . roal * b total pig- phyll
height weight | weight | bran- area -
Jem length /a Jo hhes Jendt water | ments [ mole m
Jem R R %a /SPDA £
Iplant

Clear HISAA | IBA | 3129A | TISBA | 68A [ S552A | 6268 | A5A | 5534 A

Yellow YRUB [ 1048 | 22038 | 7728 | 358 | 401D | 649A | 3928 | 408 B

Contral | 8537C 8¢ 1233C | 403C | 23C | 248C J 6839C | 322C | 3277¢

Means having similar letters in the same column are not statistically differed at P2 0.05

Enhancing the growth characters plus the significant reduction
happened in the associated weeds number as indicated in tables (land2)
decreased the competition between the crop and its associated weeds on the
environmental growth factors i.c. water. minerals ..etc which led 1o increase
yield of its components of both broad bean and the followed maize crops
(‘Tables 4 and 6). Perhaps the latter enjoyed the high N soil content coming
from soil mulching and nitrogen fixation made by the broad bean itsell.
Similar results are reported by Abdallah (1999) and Arora and
Yaduraju (1998).

TABLE (4). Effect of sheet color on yield and its components of broad
bean (combined analysis of 2003 and 2004 growing

____ scasons).
Studied characters

Sheel Ili_nlu- Seed Re. éf No. of 100

color g!rall vield pods seeds “,“:l
yleld (ton/fed) /plant /pod m-:;. 1

(ton/fed ) n
Clear 1 1824 066 A 78 A 34A 913 A
\ellow "_ 1198 n3sn 630 IlA 5580
Comtrol | gwC 0160 $9¢ 291 6896 ¢
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TABLE (5). Effect of sheet color on some growth characters, {otal

Abdel-Ati. AL AL eral..

pigments and chlorophyll content of maize (combined
analysis of 2003and 2004 growing seasons).

Studied Characters
Sheet Plant Fresh Dry Leaf Total Total Chloro-
color . 'nl;‘tn/ weight weight area water pig- phnll
cight/cm /g /g fem? % ments | pp mole m*
Clear 203 6A 5643A | 882A | 3602A | S84A | 682A | 14076A
Y ellow 13398 167 48B 07B 24798 7958 5B 3702 B
Control 1133C r 793C 95C 1718C 515C 27C 2484C

Means having similar letters in the same column are not statistically differed at P> 0.03.

TABLE (6). Effect of sheet color on yield and its components of maize
(combined analysis of 2003and 2004 growing seasons).

Studied characters
Sheet Biological Grain No. of Ear Ear No. ":_g?n
color vield vield Ears weight length | of grains | S
(ton/fed) (ton/fed) /plant g fem fear l:

—
Clear 16 A 28A 13A | 29324 | 243A | 42654 | 5494
Yellow 112B 198 1A 17968 | 249A | 2793B | 463B
Control 7l 12C 1A 110C 2068 13553C 09C

Means having similar letters in the same column are not statistically differed at Pz 0.05.

Effect of Sheet Thickness on Broad Bean and Maize Annual Associated
Weeds

Results in tables (7 and 8) indicated that using the double thickness
polyethylene sheet (300 um) was more effective in reducing the fresh and
dry weights of the eight weed species associated with broad bean or the
eight weed species associated with the subsequent maize crop rather than
using the single polyethylene sheet (150 pum) or the un-solarized treatment.
Similar results obtained by Alkayssi and Alkaraghouli (1990) who reported
that mulching the soil by double thickness polyethylene sheet (0.1mm)
produced higher number of small air bubbles (Tristar) which prevented heat
dispersal more efficiently than mulching the soil by single thickness
polyethylene sheet (0.05mm), therefore heat temperatures under the former
were greater than the latter, this helped in reducing significantly the crop
associated weeds number and growth.

Egyptian J. Desert Res., 55, No.2 (2005)

CamsScanner 2 Ligs d> suadll


https://v3.camscanner.com/user/download

PRODUCTINITY OF SONE CROPS UNDER SOLLL

305

TABLE (7). Effect of sheet thickness on fresh and dry weights of
broad bean associated annual weeds (combined analysis of
2003and 2004 growing seasons),

) Bromd l""[’li‘,‘,‘ji!’ﬂﬂ!‘ff_"‘_ o N
Sheet E w |E - é H g ‘:"3 3 ) £
lh.icLur\\ s E :E: ;: § = S e ..?_.t -g ? ‘§ E '.f' g
i‘:-: - T IS T = Q Q C = i
| Fresh weight (g/m’)
130pm 1458 | 4438 | 6298 | 324B | 842 | M8 | 5338 | 238m
300pm 693C | 252C | 353C | 183C | Sd0C | 4140 | MIC | 1620
Control 62804 | 208A | 300A 1IS0A | 410A | 346A | 250A | 110A
Dy weight (g/ wm’)
E‘l},unl 20678 | 1288 | 1233 | 953 | 1518 | 2628 | 1678 | 5758
00pm 17T40C | d69C 6 92C 9.2 7 88C 9 43C 9 28C 360
Contral HI0A | 3494 | 542A4 | dedA | 659A | 1224 | 722A | 2M1A

Means having similar letters in the

same columm are not statistically differed at P2 0.05.

TABLE (8). Effect of sheet thickness on fresh and dry weights of maize
associated annual weeds (combined analysis of 2003 and
2004 growing scasons).

Maize associated weeds
.E = é - =
g =R 3 Z 3 = o
Sheet s SR g - 8 2 = <
thickness | S 3 T3 ¥ b SE s 3 x g £
g 3 =5 |§ §% |3% (8§ |E
3 = E -3 £ = = g " s
H s I |3 5 3 s S
& =) & g O 9 (o) <
Fresh weight (g/m’)
150pm 1masB | 9248 | o2 B | 6B | 1178 | 7078 | 7878 | 8828
oyt 91 C | 6720 | 427C | 389C | 134C | 456C | 530C | 570C
Control 15954 | 205 A [ 102 A | 2024 | 4714 | 276A | 309A | 36 A
Dry weight (g/ m’)
150pum 1348 | 2708 | 1678 | 1478 | 2088 | 160B | 3328 | 2908
300um 1evC | 1woc | 1S 97¢ | 2100 | 1i3c | 20 | 187C
( ontrol 1A 71 9A I73A Ol 2A 122A o 6UA 14 4A 11 4A

Means having similar letters in the same column are not statistically differed ac P2 0.05.
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Effect of Sheet Thickness on Growth Characters, Total Pigments, Tota]
Chlorophyll Content, Yield and its Components of Both Broad Bean
and Maize Plants
Data in tables (9. 10, 11 and 12) showed that using the double
thickness polyethylene sheet (300 pm) as a soil mulching for solarization
increased significantly all studied growth characters of broad bean and maize
crop more than using the single one (150 um) or the un-solarized treatmen,
hence significantly increased the vield and its components of broad bean and
the subsequent maize crop. This may be due to the rise happened in the soil
temperature under the double sheet more than the single one as shown in fig,
(). which led to decrease the associated weeds growth (Tables 7 and 8).
This could increase NPK availability in soil besides ammonium (NO;” - N)
and nitrate (NH;" = N) soil content. In addition, enhancing formation and
accumulation of CKs in the roots, as discussed before (Devlin,1969; Bawazir
et al..1995; Arora and Yaduraju.1998).
TABLE (9). Effect of sheet thickness on some growth characters, total
pigments and chlorophyll content of broad bean

(combined analysis of 2003 and 2004 growing seasons).
Studied characters

No. . -
) : : = 0 )
I Ifll\l Root | 1 r.c.'nll l).r_\ of Leaf | Total | Total ChlorophyI
height | length | weight | weight :

—— el pig- jumole m®
Jem fem /g Ip Iptait S fem® % menls

Sheel
thickmess

—

150pm 1034A | 115 | 19438 | $668 B |38 64A |dosp | 4037B
B00um 989A | 1374 [ 30094 [ 1064A | 62A | 519A | 6494 | 4374 | s288A
(Control $37B | SC [1233C | d03C 23¢ [ 2a8C|ason | 322¢ | 3277¢

Means having similar letiers in the same column are not statistically diflered at P> 0,05,

TABLE (10). Effect of sheet thickness on yield and its components of
broad bean (combined analysis of 2003 and 2004 growing

seasons).
Studied characters
Sheet Biolo- Seed No. of No. of 100
thickness l-'-!";:}' vield pods seeds seed
yie "
. ton/fed /plant Ipud cight/s
(ton/fed) ( ) J P e
1 50um a1 odon 661 PISA | sessA
B00jm 169 A 060 A 75A 1320 90 28 A
Control S e T oiee | SIsC [ 2B | eS8l

Means having similar letters in- the same column are not statistically differed ac = 0.05
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TABLE (11). Effect of sheet thickness on some growth characters, total
pigments and chlorophyll content of maize (combined
analysis of 2003 and 2004 growing seasons).

Studied characters
‘Shlﬂt ‘ Plant Fresh Dry Leal Total Total Chiorophyl
thickness height weight weight area wafer pig- n(:llrpnl“"
fem /g Ig fen? Yo ments | H™M°
150pm 15828 | 25358 | 434B | 2718B | 8158 3948 1579 B
S00pm 1959A | 4782A | 756A | 3362A | 864A | 6384 | 131994
‘ontrol 1133C 793C 95(C 1718C 575C 27C 1484C

Means having similar letters in the same column are not statistically differed at P> 0,035,

TABLE (12). Effect of sheet thickness on yield and its components of
maize (combined analysis of 2003 and 2004 growing

seasons).
Studied characters
Sheet
thickness Biological Grain No, of Ear Ear No. 'lrgi“
vield yield Ears weight length |of grains \:.fi“'ll
(ton/fed) (ton/fed) /plant e /em lear l:

150pm 1241 B 1A 20088 | 2638 | 3268 | 478B
S00pm 140 A 26A 13A 2A0A | 274A [ 3537A | 3344
Control 2.0 .2¢ 1 A 1oc 2000 | 15333C | 399C

Means having similar letters in the same column are not statistically diftered at P2 0.03.

Effect of Incubation Period on Broad Bean and Maize Annual
Associated Weeds

Results presented in tables (13 and 14) illustrate that both fresh and
dry weights of the eight weeds species, which associated to each of broad
bean and maize, were significantly decreased as a result of increasing the
solarization incubation period from 28 . 42 and up till 56 days, respectively
if compared to the un-solarized treatment. Maximum reduction of associated
weeds [resh and dry weights of the two studied crops was obtained at 36
days incubation period. This may be as a result ol increasing the soil
temperatures under the poly-ethylene sheet as an upshot of extending the
incubation period from 4 1o 6 and 8 weeks. Chandrakumar ef af (2002) found
that  soil temperature  under the polyethylene sheet increased to reach
50.2°C after 40 days and 67.6 °C alter 60 days comparing with the un-
solarized treatment 38.6 °C. which led to minimize weeds population.
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FABLE (13). Effeet of incubation peviod per week on fresh and dry
weights
(combined analysis oF 2003 and 2004 growing seasons).

of broad

bean

associated

annual

weeds

3 road bean assoctated weeds .
: {
§ ‘ II ;T . ]- -~ | i
H s [ < - - <= 5
- ] | = . = - | - 3
3 $ [; § 's 33 g » & ;?;: Y ¥ B
SRR I N O F OIF° |E§F [§ 1|
| s & s = I 3 = (- ~ = £ |
E | & OO T T g :
| 3 4 I8 ¢ Is & & S % %
L ——————— o te— — I
| n-\h \\ru.hl l:.n m }
- - e e e e =S———
Mweels | s | vl oot | ol | son | wan | sien | 270
. : — e mptimmeremiifpmm——— —=!
Bweeks 1 ou Y [ QoC | 25 Y ol SC | 1890 | 2
Sweeks | o p |28 n] WYD | I8eD [ deen | 12 D | 3SD | WD
Control 1 iy | 208 A BT ISOA | 40 A | 7 A | S04 | 1A
| n \\rI]JIl 2/ m')
fonen OO =i o
Hweeks INNR | SOsB J' el L ovsol | o | oan 6B | a1sn
- ! 1 T
b weeks | M23C | 1335C | vl RETS 1o 179¢ 1nac | 4 ;.;('_l
S weeks 0D | 47D | 69 | S50 | 89D | 14 | 9mp | 33D
'I 1 “I
Control FHOA | M9 | s40A Lm NEDY R EEN R

\lk T lu\mv amilar fetters i the same column are not \Idll\ll\.l“\ dilered at P 0.05.

FABLE (14). Effect of incubation period per week on fresh and dr

4 ) i A ; !
weights  (p/m°)  of maize associated annual  weeds
(Combined analysis of 2003 and 2004 growing seasons).
s = kil p ey
| \aize assor l.lll‘ll " rctl\
} ) | T — — - - —— -y —_ —— — —y—— —_
= l ! 1 i
& T | i a | :5 - s 5
2 > | E = § 3“. . ?3 | 3. 2 [ = o § L
3y § %! & | 5 = | B Hl 8 851 8% &l B T
o 8113 y al 8 = 5 El ™ =1| §
.5 i .E < I E ? 5 2 s - = 2 = S & <]
~ 8 S|4y |5 §l&. |3 E|S RS §|§ ¢k
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Effect of Incubation Period on Growth Characters, Total Pigments,
Total Chlorophyll Content, Yield and its Components of Both Broad
Bean and Maize Plants
Outcomes in tables (15 and 17) bright up that all studied growth
characters of the two crops under investigation were encouraged
significantly as a result of extending the solarization incubation periods up to
56 davs. These led to increase broad bean productivity as yield and its
components as presented in table (16) referring to the decrease in the
competition between broad bean and its associated weeds as a result of
minimizing weeds growth and population, gained from increasing soil
temperature (Table 13) as described by Chandrakumar er al. (2002).
Meanwhile the increment happened in maize yield and its components
(Table 18) came as an additive value from minimizing the associated weeds
competition. increasing soil contents of NPK. microbial nitrogen fixation
made by the preceded broad bean and the plant growth promoters derived
from the rhizobia through broad bean nitrogen fixation pathway (Devlin,
1969: Bawazir er al, 1995, Arora and Yaduraju, 1998:
Sivakumar ez al., 2001).
TABLE (15). Effect of incubation period per week on some growth
characters, total pigments and chlorophyll content of
broad bean (combined analysis of 2003 and 2004 growing

seasons).
Studied Characters
2
3 No.
= Plant | Root | Fresh Drv of Leaf | Total | Total | Chloro-
= height | length | weight | weight | bran- [ area | water pig- phyll
£ fem fem g Ig ches | /fem? % | ments |p mole m?
/plant
weeks 10S7C [ 116C [ 2399C | 928C | 44C [ 445C | 637C [ 409C | 4754C

!('_“""‘ 10S3B | 124B | 26988 | 9518 [ 488 | 4698 [ 6448 | 4228 | 49798

E““““ M2 A | 138SA 12901A | 1017A | 62A | S14A [ 0655A [ 432A ] SI181A

li'“"" $3STID | SD | 1233D | 403D | 23D [ 248D | 589D [ 322D | 3277D
Means having similar letters in the same column are not statistically differed at P> 0.03.
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TABLE (16). Effect of incubation period per week on yield and its
components of broad bean (combined analysis of 2003
and 2004 growing scasons).

pered

lacubation

 bweeks
~ Hweeks
Cuntrol

1 T 1 1

TABLE (

d weeks

Biolo-
sical
viehd

(ton/Ted

I3l

158218

; by n

17).

”|7{,,'7 \

Seedl No.of No. of
vield pods seeds
) (ton/fed) Iplant /pod
BT 6621 “JIRA
BT "-'J“ll-: ;— ‘321):\_ : '
035A | 761A | 129A |
s EL 2901

Stodied € haracters

100
veed

Means having amilar letters m the <ame column are not statistically dillered at P .03

Effect of incubation period per week on some growth

characters, total pigments and chlorophyll content of
maize (combined analysis of 2003 and 2004 growing

~seasons), ———
; = % Studied Characters "
| & | !
2% | | ‘ 1 .‘
| E £ Pant | Fresh Dry [ eaf Total Tatal Chloro- |
5 3 1 height | weight weight arei waler pig- phyll |
i [ am iy It fem’ % ments | prmole m* !
. i |
S [ TE—— —— _ =i
| dweeks | 167C | 29610 | #67C | 201C | 816C | 436C | 5635C |
| ewerks | 17748 | 6528 | S63B | 03B | KB | 6B | 330 |
| Swedks 9314 [ B63A | T52A | BISA | S61A | 6274 | 243764
[ Contro | 133D | w30 | win [amsn | 5750 | 27D | 284D

Means faning sinbar leters mthe same column are not statistically dillered at - 0.05

TABLE (18). Effect of incubation period per week on yield and its
components of maize (combined analysis of 2003and
2004 growing seasons).

r .
I

: s

| 2% |

| B¢ | Biological

| X | il |
| = | Hon/fed) |
! ; |
i - _—
Hwerks 1218 |
Gneeks 1} |; '
'?-H\rrlu_ “: I5KA '
I"unlml ' 7 11 "

1 - — | 4
Means having amilar letter

Ly ptian J

Desert Res., 55. No

Gram
vield
(ton/fed)

24 B
i
26A

124

20200

Studicd charagiers

No.of
cars
/plant

e
121
13A
R

5)

Ear
weight
g

239408
26002 A

ol

214 8 (

Ear
length
/em

e

it lli

272 ."\_

Jua )

B

Xo. 0o |

of grains UmE
weight |

lear |

IE }

(I S——
I47C | 484C |

— —n - - 4
35970 | sin |

375 1 A 524A !

——— S— e 1
15530 | Wb |

i the same column are not statistically differed at P 0.03
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Effect of the First and the Second Order Interactions on Broad Bean
and Maize Annual Associated Weeds

Results illustrated in table (19) represent the effect of the first and
second order interactions  between  sheet  color,  sheet  thickness  and
incubation period on broad bean associated weeds [resh and dry weights,
while table (20) was for the lfollowing maize crop associated weeds fresh and
dry weights. Observations indicated that all the first and second order
interactions between the investigated main factors reduced significantly
fresh and dry weights of the eight recorded weeds species associated 1o
cither broad bean or later maize crop compared with the control treatment.
Higher reduction in weeds [resh and dry weights of the two investigaled
crops were obtained from the interaction between clear and double thickness
sheet for 56 days as incubation period. The reduction in the fresh weights of
broad bean associated weed species reached 97%, while it was more than
88% for the fresh weights of the maize associated weed species il compared
to the un-solarized treatment (control), Similar results were obtained by
Bawazir ef al, (1995), Abdallah (1999) and Sivakumar et al. (2001).
Effect of the First and the Second Order Inferactions on Growth
Characters, Total Pigments, Total Chlorophyll Content, Yicld and its
Components of Both Broad Bean and Maize Plants

Data in table (19) represent the effect of the first and second order
interactions between sheet color, thickness and incubation period on some
studied broad bean growth characters, total pigments, total chlorophyll
conlent, while (able (20) represent those for the subsequent maize crop. As
indicated from the results, all first and second order interactions significantly
increased the studied characters of broad bean and maize as well, except the
interaction between incubation periods and sheet thickness, which illustrated
insignificant effects with the studied characters of broad bean and maize.
Similarly, broad bean no. of branches per plant was insignificantly affected
under both the interactions of sheet color x thickness and sheet color x
incubation period. Also, maize total pigments, chlorophyll, ear length, no. of
grains and 100 grain weight were insignificantly alfected under the
interactions ol sheel color x incubalion periods and incubation periods x
sheet thickness.
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TABLE (19), Effect of interaction between sheet color (C), thickness (K)
and incubation period (1) on certain parameters of broad
bean in addition to its associated weeds (combined analysis
0l 2003 and 2004 growing scasons).

Certan
Parametens

-

l.m\\lh Characten

R Abdel-An,

|

e = e e —— e ——

i
[
|

|
|

|
|
|
|

Plant height - ¢m o \_
Root Im;lh om 5
Lresh weght /g 5
i \\m.,hl

L —————— - — —
o ol hnmchr\ per plant

Lealarea cm

Lotal water *w

Lotal pigments (NPDA) unity

Lotal chloraphy Il p mol v w?

| | .r.|_5-_,7.

\ lrltl and iy almhulh

Riologival y |¢Id mu fed.

Seed Vield _lun fed.

f——— e e

N of pods plant

L] o

Nu ol seeds pad

I!NI \t‘ﬂl weightg

\sociated \\ mh

T Malw paniflers (FWP
T Matwt pariflora (DW1 Y
P Sewchas abrecons [FWY
Siowchus weracas (W)
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Sosnthicanta I' - 008
NS ol signmilicant e I - 0.0
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PRODUCTIVITY OF SOME CROPS UNDER SO . 313

Table (20). Effeet of interaction between sheet color (C), thickness (K)
and incubation period (1) on certain parameters ol maize in
addition to its associated weeds (combined analysis of 2003
and 2004 growing seasons).

(""""_ (xR (1 14K (K
Parameters [ R R
Growth Characters . S -
Plant height / em S NS NS s
Fresh weight /g h) S NS 5 ]
Dry weight /g 5 S NS 5
Leal area / em’ S S NS S
Total water %o S S NS S
Total pigments / SPD. \ h NS NS S
ChlorophyIl/ p mole m* 5 NS NS S
Nield and its attributes
Biological vield ton/ fed. S S NS 5
Grain vield ton/ fed. S S NS S
No. of Ears/ Plant S S NS 8
Earweight /g b S NS S
Ear length /cm S NS NS S
No. grains / ear S NS NS S
100 grain weight /g S NS NS S
Assacinted Weeds
Portuloca oleracea (F\Y)* S S S g
Portuloca oleracea (DW)** > 3 S 5
Dactylocteninm agyptins (F\) S S S S
Dactylocteninm agyptins (D) 3 S S S
Setaria viridis (FW) S S S S
Setaria viridis (DW) S S S S
Chenopodinn sp. (F\W) S S S S
Chenopodinm sp. (DY) S S S S
Convelvulus arvensis ('\V) S S S S
Convolvulus arvensis (DW) S S S S
Echinaclloa colomum (F\Y) 3 S S S
Echinochloa colomum (D) 5 S S S
Cynodon dactylon (T'W) 3 S S S
Crnodon dactylon (D) S S S s
Amaranthus spp. (W) S S S S
Amaranthus spp. (l W) S S S S

*TW = Fresh weight (g/m”) . **DW= Dy weight (g/m* )
S=signilicant at P = 0.05.
NS=not .\Il.nlllt.!l]'l at P = 0.05.

Superior observations were obtained from the treatment consisted of
the interaction between clear sheets with double thickness (30 um) and 36
days incubation period. This can be considered as a result of increasing soil
temperature which affected negatively weeds growth, therefore reduced
population, so that minimized the compelition between the growing crops
and its associated weeds. On the other hand. raising soil temperature
enriched the NPK soil content. consequently enhanced photosynthetic
pigments accumulation. accordingly encourage photosynthesis efliciency.
which led to increase broad bean productivity. In respect to the subsequent
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maize crop, it enjoyed all the improvements happened in the soil during
broad bean growing period plus the high nitrogen content made by the broad
bean rhizobia . besides the growth promoters derived from Rhizopium sp. as
reported by Devlin (1969). Bawazir ef al (1995). Arora and Yaduraju (1998)
and Abdallah (1999).
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