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ABSTRACT

Field experiments on soil solarization were 1996/97, 1997 and 1998/99
conducted in naturally weed-infested plots of onion, garlic and carrots in 96/1997,
97/1998 and 98/1999 seasons, at the Faculty of Agriculture Vegetable Farm, Ain
Shams University. The well-prepared and moistened plots were covered with
transparent polyethylene mulches for the duration of 6 weeks in August and
September. Soil temperatures at 0,5 and 10 cm depths were recorded in solarized
and non-solarized soil.

Soil solarization raised the average maximum soil temperature at 0,5 and 10
cm depths to 56.7, 49.3 and 45.3 °C respectively. An increase of 10.8, 9.8 and 7.6 °C
over the non-solarized treatments respectively. Solarized plots gave the lowest
number and weight of weed / m2. compared to the untreated plots. Solarization gave
100%, 91.5% and 54.1% weed reduction in onion and 100%, 91.1 and 35.9% weed
reduction in carrot for annual brood-leaved weeds, annual grasses and perennial
weeds respectively.

Solarization improved onion, garlic and carrots plant growth. Solarized
treatments gave plant length, number of leaves per plant and fresh and dry weight of
plant more than 20%, 21% 67% and 51% for onion, 7%, 10%, 44% and 63% for garlic
and 22%, 18%, 90% and 80% for carrot of that of the control, respectively.

Yield of bulbs, average bulb weight and diameter were increased by 48.1%,
35.1% and 18.2% for onion and 38.3%, 15.1% and 11.6% for garlic, respectively by
solarization over control. Also solarized plots resulted in an increase in the carrot
root yield, average root weight and root shoulder diameter by 65%, 55% and 17% for
early yield and by 49%, 31% and 10% for late yield, over the non-solarized
treatments, respectively.

In the case of baby carrot, seed-bed solarization increased the production of
marketable roots per unit area as compared with control. Solarization resulted in a
17% and 40.2% increase in total number and yield of marketable baby carrots at
harvest respectively, with a 47.6% increase in yield of baby peeled carrots. The
solarization methods has great advantage for production of higher yields of clean
crops without herbicidal use where carrot and baby carrots are usually processed for
babies and children foods and onion and garlic are exported vegetables.

Keywords: Onion, Garlic, Carrot, Baby carrots, Weeds, Soil temperature,
Solarization.

INTRODUCTION

Soil solarization has been introduced in the Middle East to control
weeds as part of an integrated management of soilbone pests in
Mediterranean vegetable crops (Horowitz et al., 1983; Abu-Irmaileh 1991;
and Abdallah 1991, 1998 and 2000). Solarization is an alternative to costly
and unpractical hand weeding crops, especially crops planted at high
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densities such as onion, garlic, and carrots (Bell, 1998).Solarization
technique is simple, preferred by consumers for reduced use of pesticides,
and does not cause any pollution to the crop products and environment.
Solarization is done by wetting the soil during the season, then covering it
with thin transparent polyethylene sheets for a few weeks. Planting vegetable
crops with minimum soil disturbance occurs after words (Abu-Irmaileh, and
Saghir 1994 and Abdallah 1998 and 1999). The technique utilizes solar
radiation trapped under plastic mulch to create a “greenhouse effect”,
heating soil to temperatures which are deleterious or lethal to soil weeds
(Horowitz et al., 1983; Abdel-Rahim et al., 1988; Abdallah 1991, Elmore
1991, and Stapleton 1998). However, soil solarization increased soil
temperature above non-solarized soil from 5 to 18 c° (Abdallah 1991, and
Ayson et al., 1997).

Responses of weed species to soil solarization were reported as
complete control of annual weeds (Egley, 1990; Silveira et al., 1990,
Abdallah, 1991; Elmore, 1991 and Abdallah, 1998) and partial control of
perennials (Horowitz et al., 1983; Abdallah 1998 and Abdallah et al., 1998).

Soil solarization up to six weeks also increased growth, yield and
yield quality of onion (Hartz et al., 1989, Satour et al., 1989; Afek et al., 1991,
Adetunji, 1994; Abdallah, 1998 and Sasanelli et al., 1998), garlic (Maksoud
and Fayed, 1984 ; Al-Masoom et al., 1993; Basallate and Meler, 1993 and
Farag, 1994) and carrots (Greco and Brandonisio, 1990).

These studies aimed to test soil solarization effects on yield and
quality of onion, garlic and carrot and prevailing weeds in fields. Especially
production of clean carrot and baby carrot by eliminating chemical use will be
of great contribution because of their use as green vegetable and in
processing babies and children food.

MATERIALS AND METHODS

Four studies were conducted during 1996/97, 1997/98, and 1998/99
in the Vegetable Experimental Farm of the Faculty of Agriculture, Ain Shams
University as follows:

After land preparation and leveling for onion, garlic and carrot, the
field was divided into 3 x 3.5m plots. Random plots to be solarized for each
crop were irrigated early in August, each year, 3 days before covering with
clear polyethylene tarps 80 um for 6 weeks during August — September. The
other plots in each crop experiment, were left and prepared for planting after
various and were hand weeded during growing season. A Complete
Randomize Block Design with three replications was used.

Soil temperature was measured every 2 weeks during day time at the
depths of 0, 5 and 10 cm, and maximum day temperature was calculated.

Onion Experiment:

Onion (Allium cepa, L.) seeds of the cv. Giza 20 were directly sown
in the plots after plastic removal and also in non solarized plots on October
12t and 11" in both 1996 and 1997 seasons with minimum soil disturbance.
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Rows were of 3.5m long and 30 cm. a part. Each plot comprised 10 rows.
Seedlings were thinned to distances of about 7-10 cm.

Weed species and their dry weight were recorded after four weeks
from sowing using a quadrate of 50 cm x 50 cm thrown randomly 4 times in
each plot. Data of weeds in onion fields were presented as example of Allium
crops as weeds in garlic field were essentially the same as in onion fields.

At 90 and 135 days after onion seed sowing, a sample of 20 onion
plants were taken at random from each plot to study plant characters. After
harvesting onion plants from the inside undisturbed middle 4 rows were left to
cure 21 days before cutting of dry leaves and onion yield and its components
were recorded.

2- Garlic experiment:

Clovers of garlic (Allium sativum , L.) “cv. Baladi” were planted on
October 10" and 12" in both 1996 and 1997 season, respectively in both
solarized and non solarized plots, with minimum soil disturbance. Rows in
each plot were 3.5 m long and 30 cm apart. Each plot comprised 10 rows.
Calves were spaced 7 to 8 cm within rows.

At 45 and 105 days after plating, a sample of 20 garlic plants was
taken at random from each plot to study plant characters. Garlic yield and its
components were recorded at harvest from the inside undisturbed 4 rows
after curing as reported for onion.

3- Carrot experiment :

Seeds of carrot (Daucus carota L.) of cv. “Redcore Chantinay” , were
sown in plots each comprised ten rows of 3.5 m long and spaced 30 cm apart
after plastic removal on 12t and 11" of October in both 1996 and 1997
seasons, respectively with minimum soil disturbance. At about 3-5 cm height,
seedlings were thinned leaving about 100 carrot seedlings in each row to
grow for plant characters and yield measurements.

At 45, 90 and 120 days after sowing a sample of 20 carrot plants was
taken at random to study plant characters. Yield and its components were
recorded at early harvest (90 days) and late harvest (120 days) each from
inside undisturbed 2 rows.

4- Baby carrot experiment :

The field area in baby carrots experiment was prepared and raised
beds were constructed. Beds were of 3.5 m length and 75 cm apart each plot
comprised 4 beds. Soil solarization started early in August and extended for 6
weeks in both 1997 and 1998 seasons.

Carrot seeds of the cv. Redcore Centenary were sown at high rate
(2.5 g / m?) and emerged seedlings were left to grow crowded without
thinning till harvest.

Baby carrots were harvested after 90 days from sowing using a
quadrate 50 cm x 50 cm throwm randome 4 times in middle 2 beds.
Harvested marketable baby carrot roots were classified according their length
into 3 groups namely small >2.5-<5cm (>1in" <2in") , medium >5-<7.5
cm (> 2 in” < 3in") and large > 7.5 cm (> 3 in") in length. The vyield
components were recorded at harvest before and after peeling.
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Statistical analysis:

Data were statistically analyzed as Complete Randomize Block
Design according to Snedecor and Cochran (1980). Data of the single years
and combined are presented in the tables.

RESULTS AND DISCUSSION

Effect of solarization on soil temperature:

The biweekly absolute maximum soil temperatures at 0.5 and 10 cm
depths for the solarized and non-solarized treatments over the 6 weeks
solarization period are presented in Table (1). The data show that covering
soil with transparent plastic tarps (80 p thick ) raised the average maximum
soil temperature at 0 cm. depth (soil surface ) to 57, 58 and 55 °C at 2, 4, and
6 weeks after soil covering this results in an increase of 11.5, 10.0, and 11.0
°C over the non-solarized control at the respective weeks. At other depths,
maximum soil biweekly temperature increased by 11.5 , 10.0, and 8.0 c° for
the 5 cm depth and by 8.0, 7.5 and 7.5 C° for 10 cm depth respectively over
the uncovered soil. Soil temperature increase due to solarization was
previously reported by (Abu- Gharbieh et al., 1990; Abdallah, 1991; Duncan
et al., 1992 and Abu- Blan et al., 1998).

Effect of solarization on weed distribution :

Soil solarization was highly effective in reducing weed distribution in
the plots of onion and carrot crops after 4 weeks of sowing. Data were more
pronounced for annual weeds and almost eradication of annual broad leaved
weeds was observed after 6 weeks of solarization (Table 2).

However, temperature recorded in the solarized treatments at the
different soil layers (Table 1) are in the range of those reported to be lethal to
various weed seeds (Egley, 1990). This explains the sensitivity of annual
weeds, especially annual broud- leaved weeds to soil solarization as
compared to perennial ones. The perennial weeds showed less response
especially in the 1%t growing season to soil solarization confirming previous
reports (Egely, 1983; Abdallah, 1991 and 1998 and Elmore, 1998). A few of
annual grasses emerged from soil layers deeper than 10 cm (Table 2).
Similar finding was also observed by Abdallah (1991).

The total number of annual grasses that emerged during 4 weeks
after onion and carrot sowing in solarized plots were 8.5% and 8.9% of the
control, respectively. The growth of the emerged grass weeds in solarized
onion and carrot plots was lower than in control plots by about 97.5% and
95.1% in dry weight, respectively as mean of the two seasons (Table 2).
Concerning perennial weeds in solarized onion and carrot plots were 45.9%
and 64.1% of the control respectively as a mean of two seasons. Perennial
weeds dry weight per unit area was reduced with soil solarization in onion
and carrot plots by 54.4% and 38% of the control respectively ass a mean of
two seasons (Table 2). This confirms the previous results obtained by
Horowitz et al. (1983) and Abdallah (1991 and 1998).
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In contrast to the solarized soil, the untreated soil showed higher
population of annual weeds through the two year trails in each of onion and
carrot crops. Comparison of these data with the finding in different vegetable
crops showed that soil solarization at the preparation of the field had a
pronounced and durable effect on the elimination of weed distribution
(Maksoud and Fayed, 1984; Abu-Irmaileh and Saghir, 1991 and 1994; Farag
1994; and Abdallah 1998).

Effect of solarization on vegetative growth:

Soil solarization improved onion and garlic plant growth. The results
in Table (3) indicated that soil solarization for 6 weeks gave the higher rate of
all growth parameters of onion at 90 and 135 days and of garlic at 45 and 105
days after planting compared to the non-solarized (control) treatments.
Solarized treatments gave plants length, number of leaves per plant, base
diameter and fresh and dry weight of plant more than 20%, 21%, 39%, 67%
and 51% for onion and 7%, 10%, 22%, 44% and 63% for garlic of that of the
control respectively (Table 3). Increased onion or garlic plant growth after
solarization was reported previously (Maksoud and Fayed 1984, Basallate
and Melero, 1993 and Abdallah, 1998).

Carrot plant growth was also improved by solarization. (Table 4).
Solarized treatments gave plant length, number of leaves per plant, root
length, root shoulder diameter and fresh and dry weight of plants that
reached 22%, 18%, 41%, 60%, 90% and 80% more than that obtained by
control, respectively at 45 days from sowing (Table 4).

In general the results presented here on the effect of soil solarization
on onion, garlic and carrot vegetative growth are quite similar to those
observed by different workers with solarization, namely growth stimulation
(Griinzweig et al., 1993; Abdallah, 1998 and 2000). Whether the phenomena
are due indirectly to the control of weeds and soil pests and to changes in soil
properties by soil solarization and its effects on increased plant growth and
development (Katan 1997, Elmore 1998 and Stapleton 1998) or directly as
solarization effects on endogenous. hormone biosynthesis and action
(Griinzweig et al. 1993 and Abdallah Z%DO) or due to combination of different
factors.

Effect of solarization on yield and yield components:

A substantial increase in onion and garlic yields due to solarization
was observed. Soil solarization resulted in increasing weight, diameter and
yield ofonion and garlic bulbs at harvest stage (Table 5). Bulb diameter, bulb
weight and total bulb yield per plot increased by 18.2%, 35.1% and 48.1% for
onion and by 11.6%, 15.1% and 38.3% for garlic, respectively by solarization
over control, as average of both seasons. The yield improvement after
solarization of onion and garlic, was also reported by Maksoud and Fayed
(1984); Abdel-Rahim et al. (1988); Hartz et al. (1989); Satour et al. (1989),
Afek et al. (1991); Al-Masoom et al. (1993); Farag (1994) and Sasanelli et al.
(1998).

Early and late carrot yields were also improved by solarization (Table
5). Soil solarization resulted in increasing average root weight and total
topped yield (root yield) and untopped yield (whole plants yield) per plot by
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55%, 65% and 65% after 90 days from sowing and by 31%, 49% and 44%
after 120 days from sowing respectively over control, as average of both
seasons. The carrot yield improvement after solarization was also reported by
Greco and Brandonisio (1990).

Concerning baby carrot, solarized treatments gave about 26.4%
more plants per square meter than the control (about 1269 plant in solarized
and 1004 plants in control). Also, solarization increased number of maketable
baby carrots about 17% over control (about 854 in solarized and 730 in
control). This increased number was in the medium size (12.8%) and small
one (28.1%) but number of large roots decreased (Table 6). These results
may by due very high densities obtained in solarized plots compared to lower
ones from non-solarized. The reduction of number of plants surviving until
harvesting in the non-solarized plots may result from competition with weeds
and pathogens. Because the medium and small root size is the preferable
sizes for baby carrot production, then it is preferred to solaize fields to obtain
higher numbers of marketable baby carrots.

Soil solarization resulted in increasing baby carrot length, root
shoulder diameter and root fresh weight at harvest for all root sizes before
and after peeling (Table 6). Average root length, root shoulder diameter and
root fresh weight increased before beeling by 11.9%, 11.6% and 21.7% for
large baby root size and by 17.2%, 9.5% and 23.3% for medium root size and
by 13.2%, 17.7% and 56.3% for small root size respectively by solarization
than control treatments, as average o(l‘gggth seasons.

Solarization resulted in increasing total yield of baby carrots per
square meter at harvest before and after peeling. However, total peeled baby
carrot yield (large + medium + small) per square meter was 5056 g. for
solarized and 3425 g. for control treatments with an increase of 47.6% for
solarization than control treatment. On the other hand, yield losses due to
peeling were less from solarized treatment (about 25%) than from control
treatment (about 30%). These data indicate that baby carrot production in
solarized plots were more homogeneous in root shape.

Generally, the yield improvement of onion, garlic, carrot and baby
carrots by solarization may be mainly due the better performance of plant
growth of the treatment and the solarization effects as discussed before.
According to Katan (1997), the better response of solarization may by due
chemical and / or biological mechanisms, which were affected by heat
generation in soil by solar radiation.

Finally, it could be concluded that solarization of the soil for 6 weeks
before crop sowing can be used as a new method for weed control in onion,
garlic and carrot fields. This new method has advantages over herbicides in
that, it is a non-chemical method; there is no harmful residual effect
especially for export crops such as onion and garlic and for producing safe
carrots and baby carrots as a favourable vegetable crops for processing
babies and children food. Morever, the weed-Killing effect of solarization may
extend to deeper soil layers and / or subsequent crops. In addition soil-
solarized fields produced higher yield and better quality of onion, garlic and
carrot.
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Table (3) : Onion and garlic plant growth characters for control and solarized treatments at different
dates during 2 seasons.

Growing season 96/1997 97/1998 Combined
Plant characters Control ~ Solarized sjgnificance Control Solarized significance  Control ~ Solarized Significance
Onion / 90 days after sowing
Plant length (cm) 45.8 57.7 S 50.5 58.3 NS 48.2 58.0 S
Number of leaves / plant 5.0 5.6 NS 4.8 5.9 S 4.9 5.8 S
Base diameter (cm) 15 2.0 NS 15 1.8 S 15 1.9 S
Plant fresh weight (g) 19.8 37.8 NS 20.7 30.2 S 20.3 34.0 S
Plant dry weight (g) 2.23 3.80 NS 2.38 3.17 S 2.31 3.49 S
Onion / 135 days after sowing
Plant length (cm) 57.7 73.0 S 67.0 74.1 NS 62.4 73.6 S
Number of leaves / plant 6.1 7.9 S 6.6 7.6 NS 6.4 7.8 S
Base diameter (cm) 2.1 3.3 S 2.5 3.1 NS 2.3 3.2 S
Plant fresh weight (g) 62.5 100.1 S 76.8 92.1 S 69.7 96.1 S
Plant dry weight (g) 8.91 15.48 S 11.19 14.50 S 10.05 14.99 S
Garlic / 45 days after planting
Plant length (cm) 315 34.5 S 30.2 324 S 30.9 33.5 S
Number of leaves / plant 4.6 4.9 NS 4.7 4.9 NS 4.7 4.9 NS
Base diameter (cm) 0.49 0.63 S 0.47 0.58 NS 0.48 0.61 S
Plant fresh weight (g) 4.9 6.0 S 4.6 5.3 S 4.8 5.7 S
Plant dry weight (g) 1.04 1.10 NS 0.98 0.96 NS 1.01 1.03 NS
Garlic / 105 days after planting
Plant length (cm) 52.8 57.2 NS 50.8 53.9 S 51.8 55.6 S
Number of leaves / plant 6.7 7.5 S 6.9 7.4 NS 6.8 7.5 S
Base diameter (cm) 1.50 1.87 S 1.44 1.73 S 1.47 1.8 S
Plant fresh weight (g) 19.6 29.3 S 18.3 25.4 S 19.0 27.4 S
Plant dry weight (@) 3.62 6.25 NS 3.42 5.27 S 3.25 5.76 S

S =Significant at 0.05 level

NS = Not significant
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Table (4) : Carrot plant growth characters in control and solarized treatments at different dates during

2 seasons.
Growing season 96/1997 97/1998 Combined
Plant characters Control  Solarized significance Control Solarized significance Control Solarized significance

45 days after sowing

Plant length (cm) 12.1 13.9 NS 13.8 17.8 NS 13.0 15.9 S
Number of leaves / plant 4.0 4.8 NS 4.5 5.4 S 4.3 5.1 S
Root length “cm” 3.7 4.8 S 35 5.4 S 3.6 5.1 S
Root shoulder diameter “cm” 0.29 0.43 S 0.27 0.46 S 0.28 0.45 S
Plant fresh weight (g) 0.92 1.74 S 1.10 2.10 NS 1.01 1.92 S
Plant dry weight (g) 0.12 0.21 S 0.18 0.33 NS 0.15 0.27 S
90 days after sowing
Plant length (cm) 30.3 38.4 S 32.9 35.2 NS 31.6 36.8 S
Number of leaves / plant 11.4 135 NS 10.8 11.7 NS 11.1 12.6 S
Root length “cm” 9.3 11.3 S 10.2 12.0 NS 9.8 11.7 S
Root shoulder diameter “cm” 2.7 3.2 NS 3.0 3.6 S 2.9 34 S
Plant fresh weight (g) 48.5 75.2 NS 48.6 71.2 S 48.6 73.2 S
Plant dry weight (g) 5.34 7.61 NS 5.39 7.18 S 5.37 7.40 S
120 days after sowing
Plant length (cm) 41.2 47.0 S 41.9 46.1 S 41.6 46.6 S
Number of leaves / plant 18.4 21.5 S 17.6 19.4 S 18.0 20.5 S
Root length “cm” 11.5 13.2 S 11.7 13.5 NS 11.6 13.4 S
Root shoulder diameter “cm” 3.9 4.3 S 4.0 4.5 S 4.0 4.4 S
Plant fresh weight (g) 142.2 177.5 S 143.0 176.6 NS 142.6 177.1 S
Plant dry weight (g) 22.18 26.52 S 22.37 26.03 NS 22.28 26.28 S

S =Significant at 0.05 level

NS = Not significant
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Abdallah, M.M.F.

Table (5) : Cured onion and garlic (3 weeks after harvest) and carrot (early and late) yield characters in control
and solarized treatments in both growing seasons.

Growing season 96/1997 97/1998 Combined
Plant characters Control  Solarized significance Control Solarized significance Control  Solarized Significance

Cured onion

Bulb diameter (cm) 55 6.9 S 5.4 6.0 NS 5.5 6.5 S

Bulb weight (g/plant) 68.7 98.9 S 62.4 78.2 NS 65.6 88.6 S

Bulb yield (kg./plot)* 25.28 37.12 S 2241 33.53 NS 23.85 35.33 S
Cured garlic

Bulb diameter (cm) 4.4 4.7 NS 4.2 4.9 S 4.3 4.8 S

Bulb weight (g/plant) 26.7 28.0 NS 23.6 29.9 S 25.2 29.0 S

Bulb yield (kg./plot)* 7.87 9.53 NS 6.02 9.67 S 6.95 9.60 S
Carrot / 90 days (early harvest)

Root fresh weight (g/plant) 29.7 45.6 NS 29.5 46.4 S 29.6 46.0 S

Topped yield

(root yield) kg/plot. 14.20 22.69 S 1417  24.37 S 14.19 23.53 S

Untopped yield

(wole yield) kg/plot. 22.77 38.62 S 23.40 37.68 S 23.09 38.15 S
Carrot / 120 days (late harvest)

Root fresh weight (g/plant) 91.2 118.3 S 90.8 121.0 NS 91.0 119.7 S

Topped yield

(root yield) kg/plot. 23.17 34.27 S 23.46 35.27 NS 23.32 34.77 S

Untopped yield

(wole yield) kg/plot. 34.53 50.67 S 34.94 49.48 NS 34.74 50.08 S

S =Significant at 0.05 level
= Plot = 10.5 m? (Y400 faddan)

NS = Not significant
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Table (6): Marketable baby carrot characteristics at harvest (90 days after sowing) in solarized and control
treatments in both growing seasons.

Growing season 9771998 98/1999 Combined
characters Control _Solarized Significance _Confrol _Solarized significance _Conirol _Solarized Significance
Largeroois > /75cm (>31n’)
Number of roots / m? 57 35 S 65 30 S 61 325 S
Root length “cm” before peeling 8.5 9.6 NS 8.3 9.2 NS 8.4 9.4 S
Root length “cm” after peeling 7.5 8.2 NS 6.5 7.9 S 7.0 8.1 S
Root shoulder diameter “cm” before peeling 2.36 2.47 NS 2.14 2.55 S 2.25 2.51 S
Root shoulder diameter “cm” after peeling 2.05 2.32 NS 1.86 2.39 S 1.96 2.36 S
Root fresh weight (g) before peeling 22.0 25.1 S 14.7 19.6 S 18.4 22.4 S
Root fresh Wei%ht (g) after peeling 17.9 20.9 NS 12.2 16.4 NS 15.1 18.7 NS
Total yield (g/m?) before peeling 1234 880 S 960 588 NS 1097 734 S
Total yield (g/m?) after peeling 925 672 S 688 445 NS 807 559 S
Medium roots >5-<7.5cm (>2in"<31in")
Number of roots / m? 262 299 NS 199 221 NS 230.5 260 NS
Root length “cm” before peeling 5.8 6.8 S 5.7 6.7 NS 5.8 6.8 S
Root length “cm” after peeling 5.3 5.9 NS 4.7 5.6 S 5.0 5.8 S
Root shoulder diameter “cm” before peeling 1.86 1.98 NS 1.72 1.94 S 1.79 1.96 S
Root shoulder diameter “cm” after peeling 1.74 1.86 NS 1.60 1.81 S 1.67 1.84 S
Root fresh weight (g) before peeling 11.1 13.5 NS 9.5 11.8 S 10.3 12.7 S
Root fresh weight (g) after peeling 8.2 10.2 NS 6.9 9.2 S 7.6 9.7 S
Total yield (9/m*) before peeling 2895 3996 S 1902 2595 NS 2399 3296 S
Total yield (g/m?) after peeling 2145 3152 S 1345 1965 NS 1745 2559 S
Smallfroots >2.5-<5Ccm (>1I1n <ZIn)

Number of roots / m? 374 547 S 503 576 NS 438.5 561.5 S
Root length “cm” before peeling 3.7 43 S 3.8 43 NS 3.8 4.3 S
Root length “cm” after peeling 3.3 3.8 S 3.0 3.7 S 3.2 3.8 S
Root shoulder diameter “cm” before peeling 1.33 1.52 NS 1.27 1.53 NS 1.30 1.53 S
Root shoulder diameter “cm” after peeling 1.21 1.44 NS 1.15 1.39 S 1.18 1.42 S
Root fresh weight (g) before peeling 35 5.0 NS 2.8 4.9 S 3.2 5.0 S
Root fresh weight (g) after peeling 2.7 3.7 S 1.85 3.37 S 2.28 3.54 S
Total yield (9/m*) before peeling 1283 2737 S 1420 2800 S 1352 2769 S
Total yield (g/m?) after peeling 823 1961 S 924 1017 S 874 1939 S

= Significant at 0.05 Tevel
NS = Not significant
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Abdallah, M.M.F.

Table (1) : Maximum soil temperatures at various soil depths for solarized and control plats during 2 season.

Time of measuring soil

Maximum temperatures (c°) at different soil depths (cm)

temperature 0cm. 5cm. 10 cm. Ambient (c°)
1996 1997  Average 1996 1997 Average | 1996 1997 Average| 1996 1997 Average
2 weeks
Control 48 43 45.5 40 38 39.0 38 37 375
Solarized 58 56 57.0 51 50 50.5 45 46 45.5 37 37 37.0
4 weeks
Control 48 48 48.0 42 39 40.5 41 38 39.5
Solarized 57 59 58.0 50 51 50.5 46 48 47.0 40 40 40.0
6 weeks
Control 44 44 44.0 40 38 39.0 36 36 36.0
Solarized 54 56 55.0 47 47 47.0 42 45 43.5 34 38 36.0
Average
Control 46.7 45.0 45.9 40.7 38.3 39.5 38.3 37.0 37.7
Solarized 56.3 57.0 56.7 49.3 49.3 49.3 443 463 45.3 37.0 38.3 37.7
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Table (2) : Number and dry weight of weeds in onion and carrot field after 4 weeks from sowing in solarized
and control treatments during 2 seasons.

Crop. Onion Carrot
Characters Number of weeds /| Dry weight of Number of weeds / Dry weight of weeds
m? weeds (g/m?) m? (g/m?)
k=" T L g2 T L
%] — Qo ) — c T — ST _ QT
g’g % .gmag °3 § .‘Emag 9%% S 0 =8 °83 E S R4 °9 E
= T Sun L= ST s 23 35 €T S0 o =2 = o S0 o2 =
B € SO cu = = SO cu = = S o c 0 = = S o cn = =
o3 = 0 cg 8T = Q0 cos S T o0 c® T 5 T o0 cs %O ]
50 8 83 <522 £ |[83<52% 5 |83 <5 2¢ 5 62 <5 2¢ 5
= a c® © (& cx - a S ® = o c® =
<o <o <9 <o
Control | 88 110 553 751 [14.4 262 336 743| 30.7 353 584 650 6.6 8.3 350 4938
96/1997 _ solarized | 72 11 0 83 [133 05 0.0 13.8| 173 37 0 21 35 0.4 0.0 3.9
Significance| NS S S S|INS s s s S S S S S S S S
Control | 171 255 441 867 [36.6 22.6 254 845| 317 413 497 570 5.6 7.1 344 472
97/1998 _ solarized | 47 20 0 67 | 99 07 00 106 227 3.0 0 25.7 4.1 0.4 0.0 4.5
Significance | S S S S S S S S S S S S S S S S
Control [129.5182.5 497 809 255 24.4 295 79.4| 312 383 5405 6100| 6.1 7.7 37.7 485
Combine _solarized |59.5 155 0 75 |11.6 06 0.0 12.2| 20.0 3.4 0 23.4 3.8 0.4 0.0 4.2
d Significance] S S S s| s s s s S S S S S S S S

S =Significant at 0.05 level
NS = Not significant
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