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ture conditions and mo hezting/coohing oyeles throvghent four
suiblayers of G — 2.3, 2.5 - 75,73 - 13 ond 13 - 20 cm. To anain the
dry and wet soil moisture condiiions measurerents were achicved
betore irigation on /8720064 and after trrigation on 4/8/2004. Total
hzat retained (T tieal content of voil (1) und heat ahsorbed by soil
moisture content of water (), wers salculated. The experiment
was conducted tn a split plot design with theee replicates. The main
plots were assigned for 60% shading using porous black plastic
sheets  (Saran) laid at 2.5 m above soil surface and non-shading
treatments.  Meanwhile, the sub main plols were assigned for
mulching using three application rates of bituminous emulsion. All
experimental plots were cultivated with cowpea. The resulls
indicated that:

1o Actual soil temperaure of the studied soil depths i the two
measurement times Jecreased gradually with depth and increased
from the earty morning ( at 7.00am} to reach their maximum
valees at 3.00 pm for the two upper soil layers { 0-2.5 and 2.5-7.5
em) and 9.00 pm and 12.00 (mid night) in the two bottom layers
(7.3-15 and 13-20 cm) respectively. After that soil temperature
decreased graduaily 1ill 4.00 am {dawn}.This indicates that the
time lag periods required for oceurring the maximum temperature
in the two botiom layers were @ and 9 br, in the same sequence.

2. Actual soil temperature of the dry soil without shading (betore
irrigation) was higher than that ohizined under shading for the
same treatment. The maximum soil temperature took the same
trend as that mentioned above indicating the some time lag
required for the temperature of the bottom layers to reach its
maximum.

3. Regardless the effect of shading treatments, it is evident that the
temperature of the wel soit { after irrigation } at different times
were lower than those  of the dry onc (before irrigation).

4, Bituminous emuision combined with shading increased soil
moisture and tota} heat storage through different soil luyers. This
may be beneficent for preserving good media for seed
germination, root growth. activity of soil fauna in cold periods and
consequently plant growth and production.
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Temperature is one of the most important dynamic properties of the soil.
Though its daily and seasonal changes, it has several effects on soil properties,
such as moisture retention and movement, root growth as well as micro-
organisms acttvity. availability and uptake of nutritive elements. Temperature of
the soil surface responds mainly to the radiant energy through day - time
heating mainly short wave radiation mostly shorter than 2 microns coming from
both the sun and the sky. Night-time cooling results from the loss of energy by
emission from the surface of the soil as long wave radiation which 1s mostly
ionger than 4 microns.

In addition to such external climatic variables, soil temperature and its
thermal regime depend on the properties of soil itself including the temporary
variations i soil surface reflectivity, heat capacity, heat conductance and
alternating wetting and drying of soil as well as the alteration of these properties
with depth. In this context, Awadalla (1977) found that the values of specific
heat of soil partickes decrsased from coarse 1o fine sand, and progressively
increased in the clay fraction. He also found that the volumetric heat capacity of
soil "Cv" increased with increasing soil moisture content. Horton (1939)
indicated that there was an increase in thermal conductivity of the soil with the
increase in water content. Ghali & Mohamed (2003), showed that heat flow
through soils was controlled by its apparent thermal conductivity and
temperature gradient.

Due to the fact that the surface of soil is easily to manipulate and treating,
therefore most of the methods and management practices aimed at modifying
soil temperature are performed on the surface, Among of these methods are
mulching using either synthetic or wnatural materials, tillage, shading,
irrigation...etc. As to , mulching and shading and their effects on soil surface
temperature, Nobel & Geller (1987) found that maximum soil surface
temperature was markedly influenced by short wave radiation, wind speed and
air temperature. They showed also that when the soil was shaded, simuiated
maximum soil surface temperature decreased by about 2°C for every 10%
increase in shading, indicating that nurse plant can have a substantial effect on
the local microclimate. Rosenberg er af. {1983) mentioned that mulching
materials, e.g., synthetic non-organic mulches as plastic sheets, black or white
opaque, polyethylene powders, aluminum foil and petroleum refining products
and natural materials such as natural plant residues, were used for moisture
conservation and/ or soil temperature modification. Ei-Sersawy & Awadalla
(1993) .They found a positive effect on soil total heat content, which is
generally affected by soil heat capacity.

This wotk is an atternpt to clarify the effect of soil mulching with bituminous
emulsion as a synthetic soil conditioner and 60% shading with Seran on
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temperature and total heat retained in the soil profile under different soil
mcisture conditions throughout heating and cooling cycle.

Material and Methods

An experiment has been conducted during the summer season of 2004, in
the Agricultural Experimental Station of the Desert Research Center, at Maryout ;
some 40 km South West of Alexandria, Egypt. The soil is sandy leam, highly
calcareous, saline (EC= 5.6 dS/m ) and non-alkaline(pH=7.79).

The experiment was performed in split plot design with three replications
for each treatment .Cowpea seeds ( Vigna Unguiculata ) was chosen as the
indicator crop. The main plots were designated for shading treatments, viz., the
control, r.e., non shading and 60% shading using porous black plastic sheets
(Seran). Meanwhile, the sub-plots were devoted to mulching using three
application rates of bituminous emulsion 55+ 5% active materiai ( B.E.)
namely; 0.1, 0.3 and 0.5 L/m®. Bituminous emulsion was sprayed on the soil
surface after two days of the first jrrigation .

Soil thermal regime under the applied treatments was followed up at two
runs; the first was carried out under dry conditions, /e, immediately before
irrigation on the 1 of August, 2004 and the second was under wet conditions
i.e., immediately after irrigation on the 4" of August, 2004, For each treatment
in each run, soil temperature was measured at the mid depths of the studied
layers, re, 0.0 — 2.5, 25 - 75, 7.5 - 15 and 15 — 20 cm, using digital
thermometer (accuracy + 0.1 °C). Soil temperature at each run was undertaken
at 7.00 am, 9.00am, 12.00 pm { noon time ), 3.00 pm, 9.00 pm, 00.00 am (mid-
night) and 4.00 am (dawn), respectively. At each temperature measurement, soil
moisture content was determined at the same depths.

For each depth, the amount of heat gained during heating period and that
fost during cooling one, was calculated in cal g ' soil. The amount of heat
energy retained by solid particles (Hs) was obtained via multiplying the weight
of the oven-dry soil particles by its volumetric heat capacity, cal g’
Meanwhile, the amount of heat erergy absorbed by the soil moisture (Hy) was
calculated via multiplying the volumetric water content of each soil layer by the
heat capacity of water. Thereby, the total heat content (Hy) was obtained for
each layer ( Hy = Hg + Hy). Afierwards, the total amounts of heat retained in
ea~"1 layer in each treatment were obtained via multiplying (H) by the recorded
soil temperature at the considered time,

The main pfOperties of the soil under study were determined according to
the standard methods ( Page er al., 1952 and Kiute, 1986 ) (Table 1 ).

Egvpt. J. Soil Sci, 48, No. 3 (2008)
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TABLE 1. Properties of the studied depths.

e Moisture %—i
Depth Particle size distribution (%) | 1 CaCO, pb Ps | o.m. at
. . - o "
tem) 4 ¢ S. | F.& Silt ! Clay (%) ton m” (%) 0.1 15.0
bar har
0-2.5 2.61 29.43 [ i443 | SL 36.4 1327 2407 080 119117 829
21575 { 206 | 3366 l 3002 ) 1236 | SL 367 138 {231 ] 086 | 178 | 766
|
le 505 | 278 | 3483 | 2930 [ 1800 | S 3645 L 1304230 07 ) vgr | 89
15-20 | 2635 (3427 ! 2827 | 1481} SL 36.51 ] 1.30 l 243 ! 068 | 1848 | 843

.8, =Coarse sand, £.8. = Fine sand. T.C=Textural class, SL = Sandy loam, pb = Bulk density.
Ps = Soiid phase density, O.M. = Organic matter.

Results and Discussion

Actual soil temperature

Table 2 shows that the values of the actual temperature of the dry soil
tbefore irrigation) in the absence of shading were higher than the corresponding
values of the same treatment under shading. The wvalues of maximum soil

-

remperaiures in the absence of shading were, 33°C and 30"C in the two top soil
fayers at 2.00 pim, while they were 29.3°C and 29.5°C in the two botiom soil
layers at 00.00 am (midnight). But under shading these values were 26.2°C and
26.3°C in the two top soil layers, while they were 25.3 and 25.5°C in the two
bottom soil layers at the same recording times. On percentage basis, the
decrease of maximum temperature of the soil before irrigation due to shading
ranged between 16.6 to 33.6% Nevertheless such trend is vanished and becomes
negligible during the period from late night to the cnset of morning (7.00 am }.
It is afso evident that there were lag periods for approaching the maximum soil
temperature at 9.00 pm and 00.00am in the bottom seil layers (7.5 — 13 ecm and
15.0 = 20.0) cm), respectively compared to the top soil layers(0—-2.5 and 2.5 -
7.5 em). This may be due to the relative increase in the soil moisture content of
the bottom soil layers compared to the top ones. Another reason can be rendered
to the fact that a temperature gradient must be developed before heat begins to
flow to the lower depths, and thus a time lag before the maximum temperature
occur at the lower depths and the resistance to heat conduction through soil
tends to damp the temperature cycle at greater depths. These tindings are in
concordance with those of Hanks & Ashcroft (1980).

Regarding the mulching treatments Table 2 shows that the maximum soil
temperature upon applying 0.1L/m* B.E. in the absence of shading ranged
berween 29.1°C and 31.8°C , meanwhile they were between 28.8 and 32.5°C
under 0.3 L/m® and between 28.7 and 33.0°C under 0.5 L/m’ weatments. This
indicates that the higher application rate of B.E. (0.5 L/m?) resulted in higher
soil temperature compared to the lower ones. It is also noticed that upon
applving B.E. at rates 0.1 and 0.3 L/ m* the lag period for ataining maximum
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temperature in the bottom layers reached 6 hr , nevertheless ii required 9 hr
upon using 0.5L/

This behavior may be explained on the basis that B.E. especially upon using
higher application rate has resulted in a positive impact on conserving soil
water. The obtained data of soil moisture reveal that soil moisture content under
B.E. was appreciably higher than the corresponding values of the non mulched
soil.

As for the influence of shading (Table 2) reveals that the values of actual
temperature of shaded soil, under all the application rates of B.E., were
relatively lower than those observed under non-shading conditions. The data
elucidate that when the soil was treated with 0.1,0.3 and0.5 L/m* B.E. the
values of maximum temperature of the most upper layers of shaded soil were
28.0, 28.2 and 28.9° C, respectively, compared to 26.2, 26.6 and 26.6° C in the
bottom layer in the same sequence . Apparently such decrease in the maximum
soil temperature upon applying B.E. can be explained on basis that soil
mulching by B.E especially under shading treatment slowed down the
evaporation rate from soil surface and hence increased the soil moisture content
and conscquently heat capacity of the soil and its temperature.

Considering the temperature along the wet soil profile (after irrigation),
Table 3 reveals, in the absence of shading that they varied from 23.45 to
25.15°C at 7.00 am {early morning ), 27.4 to 30.7°C at 3.00pm ( afternoon ) and
from 24.25 to 26.9°C at 4.00 am ( dawn ). The reverse was true under shading
treatments. Data also point out that under wet conditions; the differences
between soil temperatures under the various application leveis of B.E. were not
pronounceable due to increasing soil moisture content.

It is striking to notice that the mean values of moisture content of the non-
shaded treatment throughout the soil profile before irrigation at 7.00 am and
3.00pm, were 17.24 and 14.56 %, respectively. Meanwhile the corresponding
values under shading conditions were 18.10 and 18.65 %, in the same sequence,
This means that shading has resuiting in increasing and thereby saving 4.99 and
28.09 % of the soil moisture content at early morning and 3.00pm (afternoon
time) as compared to the non-shading one.

Regarding B.E., Tables 2 & 3 reveal that spraying the soil surface with the
applied rates, in absence of shading did not significantly affect moisture content
throughout the soil profile, compared to the (non mulched) soil. Whereas when
B.E. treatments were combined with shading, soil moisture content sharply
increased. These findings may be attributed to the low evaporation under
shaded-mulched treatments (Hillel, 1998).

Egypr. J. Soif Sci. 48, No. 3 {2008)
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TABLE 2. Actual temperature’C and moisture content of soil before irrigation as

affected by shading and mulching with B.E.

Soil temperature "C Soil moisture w/w
ATt | Depthem) | s gpam | S| T g | 2 Max | TR
. p next day emp next day
'“g 0-2.5 230 350 243 11.69 12.36 10.62
S: = 23575 238 30° 241 188 13 144
s - 75-15 25.3 295" 242 17.9 I5.1 15.6
a2 15-20 25.9 3957 241 17.4 16.3 15.9
"5 0-2.5 2435 318" 264 t1.47 11.74 8.81
~ = 2575 249 294 274 15.4 13.4 139
¥ s - 7.3-13 255 295" 282 156 14.6 133
E o 15-20 25.6 2917 283 15 15.4 13
b "g 0-2.5 242 323 26.2 12.37 10.84 793
z ;; = 2.5-15 245 30 27 16.9 14 13
e e 7.5-15 254 292" 277 ta 14.9 14.1
= 15-20 254 288" 282 15.9 IER 128
= 025 241 33’ 267 094 9.05 891
-E = 2.5-75 241 303" 274 16.7 14.1 13
s 7.5-15 251 287 28 16.7 16.3 133
ad 15-20 25.4 29.00™ 28 17.5 16.3 13.1
“;: 0-2.5 23 262° 23.6 17.74 19, 16.01
; = 25753 234 263 3 18 19 17.7
=" 7.5-15 23.6 253" 24.4 17.9 18.4 16.8
& 15-20 236 2557 | 251 18.7 18.5 168
E 0-2.5 24.1 28" 24 23.38 21.54 2266
°z 2.5-75 242 27 246 232 22 21
- s” 7.5-15 244 262" 252 217 219 206
s (& 15-20 24.3 26.3" 26 209 20.3 202
B ~ -
£ |E 0-2.5 24.3 282 24 21.81 21.84 2294
pos 3 25-7.5 245 273 252 224 20.8 206
: * 7.5-15 248 266" 255 212 21.1 21
= 15-20 248 27 26 202 197 203
& 0-2.3 252 289 216 2344 248 2027
= z 235-73 248 2817 243 224 212 19.7
el 735-15 25.1 2667 25.2 22.8 21.4 22
~ 15-20 252 266" 26.2 21.1 20.4 203

B.E. = Bitomenous emulsien.
" Maximum seil temperatare at 3.60pm |

: Maximum soil temperature at 9.00pm .

" Maximum soil tempetature at 12.00am.

Egypt. J Soif Sci. 48, No. 3 (2008}
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TABLE 3. Actual temperature’ C and moisture content of the soil after irrigation as
affected by shading and muilching with B.E.

Soil temperature’ € Soil moisture w/iw
at at
Treatments D(::::)h at 7.00 at Max 4.0‘[\}am ; at Max 4.00am
am temiyt of the at 7.00 am Temp ﬂ::::
next day day
"= 0-2.3 2195 0.7+ 2443 25 2138 18.17
5: = 2575 2345 29 3% 24.25 21.52 2174 19.01
7 asas 242 27.4% 2595 2097 2017 20,08
= 15-20 2515 27.45%* 20.9 21.9 115 179
e (+-1.5 25,1 29* 24 30.06 24.52 29.44
E z 2515 2345 2725 24 2539 2155 2199
2] 2 1.5-15 23.85 26.44* 2525 23.77 2017 20
E = 15-20 24.5 26 B 20 24 215 197
g "= 0-2.5 248 29 8% 241 32.49 2551 26
- :'E = 2375 2335 28.13* 241 26.28 24.27 2289
=7 s 2375 61t 254 24 64 23 88 23.02
= [3-2u 214 26 330 24, 234 214 22
& (-2.9 23 29 {15+ 2125 33.02 26.03 203
E = 2373 233 28% 213 27.74 2453 239
SO asas | s 2595 2535 231 21 84 224
= 13-20 24.6 R e 26 ) 237 223 22
"z 0-2.5 24 95 2805 RE) 26.83 25 2225
-:_E =z 25-75 2338 26.2* 2373 22.81 2243 2235
: ” 7.5-15 24 03 235.5¢% 2455 21,14 21.95 2158
= 15-20 24.45 1535%%r 13 22.4 249 22.8
“e 0-2.5 26 2325+ 24.085 3097 34.67 2631
'E ] 2.5-7.5 233 27.55* 219 25.26 24.27 24,69
A B EAE 23.35 26,4 244 23.95 23 2299
E = 15-20 2363 25.5%% 249 26.9 252 226
3»; "= 0-2.5 25 28 65 239 31.66 2581 2437
::': z 2375 3.2 27 45* 23 85 27.95 24 .84 2325
::l v 7.3-15 23.25 26* 24.45 26.86 2421 23.72
= 15-20 23.6 25 4% 24.95 27 234 22.98
"8 0-25 24.3 28.6* 234 3677 2897 26.22
E: = 2.3-15 233 27.25* 24 29.81 24.69 2399
S 7sas 135 25+ 245 28.89 25.26 2425
= 15-20 23.63 25644 25.05 26.6 24 8 2413

B E.= Bitomenous cmulsion .

- Maximum soil temperature at3.00pm .
* Maximum soil temperature at 9.00pm.
" Maximum soil temperature at 12.00am .
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Total heat content { H )

Tables 4 & 5 present the values of total heat content as affected by the
applied treatments .The data in Table 4 show in case of non shaded, non
mulched soil that total heat content of dry soil increases with increasing soil
depth, The magnitudes of the total heat content varied from 347.1 to 1128.9 cal g
at 7.00 am.466.88 t01250 at (midnight) and 332.14 to 1056.3 cal.g™ at 4.00 am
(dawn) . Also, the data reveal that the gain of heat in the non-shaded non
muiched dry soil, during the peried from 7.00 am to 3.00 pm in the two upper
sotl layers ranged between 22,11 and 34.51% and between 10.73 and 12.6% in
the bottom soil layers. While the loss of heat ( cooling ) from 3.00pm to 4.00am
{ dawn } in the upper soil layers varied from 29.99 to 40.57% It is evident that
surface soil layer ( 0-2.3 cm) displayed the highest gain and loss of heat
compared to the bottomn soil layers. The relatively high absorbed heat in the
surface layers of the dry soil could attributed to their higher temperature
eradient. Meanwhile during cooling period, such situation, ie their higher
temperature result in higher heat losses by back radiation. The same table also
peint out under shading treatment that the values of total heat content and the
amounts of gain and loss of heat by the different soil lavers were lower than
those under non-shading conditions . This could be due to the {act that shading
diminishes the incoming solar radiation to the soil (Russell, 1973).

In the case of wetted soil, r.e., after imigation Table 5 clarify that the values of total
heat content in the different layers of non- mulehed and non- shaded soil ranged
between 42847 and 820.83 cal g’ at 7.60 am, 51235 and 1030.06 cal g at
3.00pm in the upper soil layers, while ranged between 835.61 and [186.5 cal ¢
and 904.89 and 1321.95 cal g’ in the bottom soil layers at the same recording
time. Considering the non-mulched treatment, under shading conditions the values
of total heat content ranged between 461.59 and 85428 cal g’ at 7.00 am and
501.81 and 933.91 cal g' at 3.00 pm in the upper soil layers, whereas, they
were between 820.3and 1183.19 cal g and 891.69 and 1274.77 cal g’ in the
bottom soil layer for the same times respectively .As for the values of heat
content under wetted soil conditions, e, after irrigation Table 5 indicate they
were appreciably higher than those corresponding values of the dry soil. As
mentioned before the moisture content feads to the increase in the absorbed
fatent heat and to the increase in the thermal conductivity of soil, thereby heat
conductance through soil, This confirms the finding of Seidhom (2001) reported
that mulching using organic or synthetic material increased soil moisture
content and slowed down evaporation from soil.

Egypt. J Soil Sci.48.No. 3 (2008)
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TABLE 4. Total soi} heat content ( cal/g of the soil ) before irrigation as affected by
shading and mulching with B.E.

at. { 4.00 am ) of the nexy
I'reatnients Iif::;' at. { 7.00 am } at mayx, Temp. day gain® | loss™
Hw Hs Hy Hw Hs Hr Hw 1is Hry

E 0-25 Fosdd {2507] 3471 [ 1365713303 | 46688 ] 86.04 | 2461 33214 3451 | 4057

“E~ 2575030334 (470 777509291 3316550 | 9106 | 24045 487 77 [ 72832 2200 [ 2999

2 731542846 ] 700.4 | 11289 | 425 48 [ 8245 | 1250 [ 3673268902 103637 10.73 | 1833

: 15-20 128954 ] 511.5 | 801.08 | 312,535 ] 589.5 1 902.03 | 249.59 | 533.06 | 782.65] 116 1525

_§ 0-25 1 9803 |2596{357.65] 1218413153 [ 4371 | 7239 | 24061 ) 322 2221 | 3575

‘:EJ 25.75(26246( 498 | 760.48 [ 28294 [ 6168 [890.71 425799 (54219 (R00 18] 1831 [ 1244

[ = | 755 3009 [ 7332 viea ez 8a02 [ 12505 3665 19305 1153.7] 1204 | 947
E: ; 1520 [ M9 11 [ 51061759661203.20] 3855|1878 772393561 5605 |BO6GO6] 1568 | 902
g _§ 0-25 F105 1112580 (36324 | 11079 3133 [ 42505 6634 | 25413122047 17.02 ] 12,63
” “E 2335283041490 8 ) 7710230188 | 62991031 76] 2386 153005 | 77475 2038 | 20.27
; 31513962 17247 111209 (11e04{BIBB (1235 B 37590 7780251 1156231 §0.25 1 688

; P3-200 | 262 53T 507 S | TIGO0S§2TTO0 | 3795 B30 3T (250,70 ) 3375 [BIB.Il) il.Z4 | 342

Té G-20 0 430 V20265020 0 9407 (D108 04 7527 §P50.625331 85 1505 4 2388

E_ 235752777 | 4858 (70340130792 637.9 945 85]137997 135452282519 23.89 | 14.62

I‘j P15 30788114 7] 11226 [ 14856 806 | 1253.9) 3302 1 7903 {11495] 1179 917

; 15-20 (28722 ( 504 S479 764305671 576 5 | Q82 151 23842 3595 17972.92) 1142 H},Sb

T? 0-2.3 14723482521 [309.34 ] 176.5 [ 2822 [ 438.00 4 (2442 | 236 07136049 | 1486 | 27 24

;E: 23-73)288 14 [467.6]75576]337.58 ¢ 519 | 8585929372 1484.74 | 778461 13.61 ] 18.29

2‘ T.5-15]411.88) 6733010852 4485 [ Ti3.3 511061 8]400.49]|697.21710977[ 7.05 5.84

; 15-20 | 286.80 | 471.6 1 758 44 [ 303.03 | 303.6 [ 80058 [ 2702 [494.56 | 764.76{ 6.35 547

E 0-2.5 119359 ) 262.6 J458.23}204.36 ] 3882 149256 ] 17984 24109142093} 749 17.02

E 23-75038659 1468 8 85536 [417.4513543 | 971.73 135211 § 489.8 | 84191 13.6 13.42

%ﬂ ; 7.3-13 015215316733 | 119491 554.09} 7404 [ 12945]500.12] 710,41 | 1210.5]| B.34 493
y:ﬁ-, : 13-20 133079 | 4366 | 767 34 [ 349,78 | 524 5 [ 87432336 13 511.54 [847.67 | 13.94 314
r;é 0-25 [ 18857 [26261451.21 | 202522817 [ 484.2 [ 179.04 | 237.07 j416.11] 731 16.36

5 25-731377.13 1491 81 86893139827 [ 5593 95750134966 | 49584 8455 10.2 13.26

5 75-15 131262 F707.6 1220271544121 754.6 [ 1298.8[519.04 {723 27}1242.3] 6.44 4.54

2 P I5-201325620495.6 82117134317 3522.5]865.68]339.77 51453 8543 | 542 1.33

I 0-25 [206.53]12677|474.18)234.47 [ 2872 1521.67]| 15887 }238.07[396.94| 1002 | 31.42

L g[23-75{38985[503.9 189374 | 4469 [574.5 1 1021429555 [ 58273 [ 87829 | 14.28 | 16.29

W 'E 731555464 [ 71180 1266.51576.66 1 7803 | 1351 |515.58{ 7061412177 667 | 1094

“ 15-200 } 345.62 | 503.6 | 849.17 [ 332.05] 5305 | 882,57 33911 F513.54 | B5265] 393 3.51

B.E.= Bitomenous emulsion .

% Gain= The percentage of gain in total heat content from 7.00am to the time of maximum temperature.

% Loss= The percentage of loss in Lotal heat content from 4.00 am ( dawn to the time of maximum
{emperature .

Flw = Heat absorbed by soil moistur.Hs=Hcat content of soil particles \Hr= Total heat content of soil body.

Egupt. J. Soil Sci. 48. No. 3 (2008)
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5. Total soil heat content { cal/g of the soil ) after irrigation as affected by
shading and mulching with B.E.

i . . . at. { 1K) am } of the
Treatme] Depth 2t (7.0 am ) at mus. Temg, next day wain | 105"
nts {cm) o .
Hw Hs Hy Hw 115 H- Hw Hs Hy
= D23 [197.39 230881 42847 | 2166 | 29565 512,55 ) 146.6 [ 2357 | 3823 [ 1962 13407
v — |
E ] 2575 P42 (472637 82083 1139521590 34 1i030.0615318 081488761 806 84 ) 2549 1 27.67
= T3-15 JHUTA2I0689 2290 1186 3 3.0 (TR0 3541321 95)S510.65]1739.0601249. 7] 1141 | 378
= 1320 (353800 776 { B35 61 [383 60 [32) 28904 89 131208 [F10.83) 82381 820 | 984
= 023 |23396 23196 495 92 [234.66[ 270 36| 314224233 161261 368 464 321 3169 10.7
l_‘S 2575 06 4T ISP ESG 81 405 191540 36 954 33 130413 483 841 847 99 | 764 1237
o = 1A 335 SBIOTT R 23 AT TUITSE NS00 S8 403 9 [T 42 21402 537 [ 703
= £
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B b= Bitomenous cmulsion.
% Gain=The percentage of gam in {olal heat content trom 7.00am (o the time of maxirmum temperature .
w4 Loss=The percentage of loss in total keat content from 4.00 am { dawa to the time of maximum

temperature).

1= Heat absorbed by sodl moistur Hs=Heat content of sail particles H-=Total heat content of soil body .
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Values of total heat content under wetted soil, i.e., after irrigation were higher
than those of the corresponding dry soil, /e, before irrigation. This behavior
could partly due to its relatively higher albedo with consequent higher reflection
of the incoming radiation and partly to the higher adsorbing latent heat. Horton
(1989). Table 4 also illustrates that the values of heat content when B.E. was
combined with shading, were increased compared to the correspending values
under non - shading. Also, it is obvious that the percentages of gain and loss of
total heat content for B.E. under nen- shading treatment were lower than those

of the corresponding of control.

It is striking to notice that the values of the total heat content (Hy) shown in
Tables 4 & 5 reveal that {Hy) at 4.00am {dawn) of the studied soil layers, under
the different B.E. treatments were higher than those of the non mulched one.
This up rise of recorded soil temperature upon applying B.E. may be attributed

1o its black color which increases the absorption of incident solar radiation
during the day-time (Hillel, 1908 Such beneficial effect of B.E. on worming
501l couid enhance seed germination, growth and proliferation of roots, seedling
emergence and activity of organisms especially during the transition periods

cultivation. i e., early spring and autumn.

Finally, it is found that shading and mulching using B.E. tend to increase
soil moisture content and total heat storage with depth. Therefore, it should
recommend applying B.E. after plantation to warm the soil root zone, and

improve plant growth, consequently increasing total yield and crop production,
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