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ABSTRACT

and record the entire climate data daily or what ver it is needed. Agricultural clime
data were collected along the recorded period (F 1™ to March 31, 2002). Data of the
previous years was not used since the climate was significantly changed) from st
located at Sedi Salem, Kafr El-Sheikh Governorate to represent the North
region.

It could be conclude that the high temperature decline along the soil layel
— 20 cm). This led all the estimated statistics (max high, low high, min high, min |

soil layer (5 cm) and high air temperature is deriv
1- 3 below:
Soil low temperature (at 5-cm depth) =

R2=0.
Soil high temperature (at 5-cm depth)
0.9084x(high. air temperature)
R2=0.6779
Soil mean temperature (at 5-cm depth)
0.8433x(high. air temperature) - 0.3483  (3) |
R2 = 0.6726

These equations provide whom it may be concerned (researchers, exten n
workers and farmers) by a very simple methoito get a quick prediction of soil
temperature just by knowing air temperature which is so easy and available to any
person. In order to cultivate cotton in the proper time as MALR recommend. |
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superficially, whereas compact, wet soils conduct heat to deeper levels.
During the night the soil surface cools down and the heat flow in the soil is
reversed. The soil thus buffers the heat balance of the habitat by taking up a
considerable quantity of heat during the day, and releasing this at night. In
regions with a seasonal climate, a seasonal temperature cycle — measurable
even down to greater depths in the soil - is superimposed on the diurnal
temperature fluctuations. Under a closed cover of vegetation the soil is
protected from strong irradiation and from radiation loss. (Larcher, 1995).

Soil temperature determines the planting date of cotton seeds. Since
planting date determine cotton yield. Ministry of agriculture and land
reclamation stated that the optimum date of cotton seeds cultivation by
whenever the accumulative temperature for 10 days reaches 160°C with
average 16 ° C /day, (AES, 2002). This date allows cotton plants to produce
the highest number of flowers and open bolls as well as decreasing the
chance of infection by insects as bolls warms and sucking insects. Hence
increasing cotton productivity and promote its rank.

Root growth is often limited by low (suboptimal) or high
(supraoptimal) soil temperature. At low temperatures root growth is retarded,
the roots become shorter and thicker, and particularly lateral root formation is
depressed (Gregory, 1983 cited to Marschner, 1997). Low root zone
temperatures might also inhibit shoot growth by insufficient uptake and supply
of nutrients to the shoot (Al-Ani and Hay, 1983 cited to Marschner, 1997).

Soil temperature is one of factors of the meteorological system (e. g.
air temperature, wind speed and direction, relative humidity ...etc) in addition
to soil texture, soil structure and moisture (Ray Linsley et al., 1982). So, the
soil temperature reacts with all these factors.

Hosny and Eid, (1995) studied the effect of temperature on cotton
planting and productivity. They indicated that the optimum planting date for
cotton was March 1 at Sakha and Gemmiza (Lower Egypt). They added that
cotton should not be planted after the end of March.

Measuring soil temperature is laborious and need specific tools and
instruments, which are not available in most conditions and statuses
especially at the simple farmer level. So, the current study aims to introduce a
simplified method to determine and predict soil temperature just whenever
the air temperature is known.

MATERIALS AND METHODS

Data were collected from different climatological stations which are
scattered all-round the country, since there are 14 stations under the
supervision of Extension Sector, Ministry of Agriculture and Land
Reclamation. Those stations record all the climate data daily or whatever it is
needed. Data were analyzed using computer software referring to the
statistical textbooks (Pindyck and Rubinfeld, 1976).

One of those scattered climatological stations is located at Sedi
Salem, Kafr El-Sheikh Governorate to represent the North Delta region. The
soil texture in this area is clay and its properties are given in Table (1). Sail
analyses were done according to Page (1982). Central Laboratory for
Agricultural climate (CLAC) in co-operation with Extension Sector publishes
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monthly tertiary publication. Data of abou
2002 were used in the derivation. Data o
since the climate measurements and con

59 days from Feb.1* to Ma
 the previous years were n
ditions were significantly ch

o

s
sed
ged,

so that including it may make the prediction unrealistic.

Measurements and statistics:
High: the high temperature along the day (24 hours).
Low: the low temperature along the day (24 hours).
Mean: the arithmetic mean of the high and low temperature along thT day
(24 hours). (i.e. mean = (high + low) / 2). |
Max: the maximum temperature along the period of 58 days. -
Min: the minimum temperature along the period of 58 days.
Range: the deference between the max and the min temperature alo
day (24 hours). ( i. e. range = max — min). l
STDV: the standard deviation i. e. (STDV = sum of squares of deviati
the values about its arithmetic mean divided by numb

degrees of freedom).
Average: the arithmetic mean of the valu¥ along the period of 58 days
Table (1): Some physical and chemical properties of the investigated
soil.
j Soil depth (cm)
Soil property 015 15-30
EC, dS/m 0.73 0.90
PH - 7.6 7.6 i
Soluble cations (meg/l) |
Na’ 6.7 100
Ca. 1.8 1.2 |
Mg~ 0.8 2.2
K 0.07 0.06
Soluble anions (meq/l)
CI 5.1 6.1
HCO4 4.2 3.1 |
COs~ - - |
S04~ 1.0 4.3
Total Nitrogen (%) 0.15 0.14 |
| Organic matter (%) _ 1.67 045
Total phosphorus (%) 0.021 0.001
Physical properties
Textural class Clay Clay
Bulk density(gm/cm®) 1.26 1.29
Hydraulic conductivity(cm/h) 0.21 0.21 ‘
RESULTS AND DISCUSSION f
1 - fluctuation of soil temperature:

Data in Table (2) show some measurements and statistics of e
climatological data along the recorded period (Jan.1* to Feb., 28 2002). It is
noticed that the high temperature decline along the soil layer (0.0-20cm),
while low temperature increase. This led all the estimated statistics (max

high, low high, min high, min low, range
1015
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STDV low) to be declined along the soil layer (0.0 — 20 cm). As it is shown in
Figs: 1-5. For example the maximum value of the highest temperature at the
upper surface layer (5 cm) was 31°C, while it was 23.6°C at 20 cm. Also, the
highest value of the lowest temperature at the upper surface layer (5 cm) was
21.4°C, while it was 18.6°C. Moreover, the average value of the highest
temperature at the upper surface layer (5 cm) was 21.5°C, while it was 17°C
at 20 cm and it was 13.4°C at 5 and 20 cm for the lowest temperature. Lastly,
the standard deviation (STDV) of the highest temperature at the upper
surface layer (5 cm) was 5.1°C, while it was 2.82°C at 20 cm and it was
4.56°C and 2.31°C at 5 and 20 cm respectively for the lowest temperature. It
could be conclude that the soil temperature changes are significantly affected
at the upper layer (5cm) and then these changes decline sequentially in the
sequential layers. These results are in good agreement with that obtained by
Larcher, 1995.

Table 2: measurements and statistics of the climatological data along the

recorded period
(Jan.1* to Feb., 28 2002)

- Soil temperature
Statistic Alr Ssipsrature 5cm 10_Em 20 cm
High Low high low high low high low
Max. 35 15.4 31 21.4 27.2 20.2 23.6 18.6
Min. 13 2 12.2 7 13 10.8 13.7 10.6
Range 22 13.4 18.8 14.4 14.2 9.4 9.9 8
verage 21.1 7.4 21.5 13.4 18.3 13.8 17 13.4
STDV 4.62 3415 5.1 4.56 422 27T 2.82 2.31

2 - derived relation between air and soil temperature:

As mentioned above the upper soil layer is the mostly responsibie to
the changes the climate effect. But the sequent layers are less affected. So
the linear relationship will be derived between air temperature and soil
temperature in the upper layer (5 cm) which is more closed to cotton seeds
and sequentially influence on cotton seedling. The relationship between the
low temperature in the upper soil layer (5cm) and high air temperature is
derived and represented by the equation 1 and Fig. 6 below:

Soil low temperature (at 5-cm depth) =

0.7783x(high air temperature) - 3.0406 (1)
R2 = 0.621

The relationship between the high temperature in the upper soil layer
(5 cm) and high air temperature is derived and represented by the equation 2
and Fig. 6 below:

Soil high temperature (at 5-cm depth) =

0. 9084x(hlgh air temperature) + 2.344 (2)
R2 =06779

The relationship between the mean temperature in the upper soil
layer (6 cm) and high air temperature is derived and represented by the
equation 3 and Fig. € below:

Soil mean temperature (at 5-cm depth) =

0.8433x(high air temperature) - 0.3483 (3)
R2=0.6726
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Fig (1) Minimum soil temperature along soil layer
(0.0-20cm)
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Fig (2): Maximum soil temperature along soil
layer (0.0 - 20 cm )
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( )
Fig (3) Average soil temperature along soil
layer (0.0 -20 cm )
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Fig (4): Range of soil temperature along soil
layer (0.0 - 20 cm))
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Fig. (6): Relationship between high air and soil temperatures
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RECOMMENDATION

The current study provide whom it may be concerned (researchers,
extension workers and farmers) with a very simple tool to get a quick
prediction of soil temperature just by knowing air temperature which is so
easy and available to any person, in order to cultivate cotton in the proper
time as Ministry of Agriculture and Land reclamation recommend.
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