
Al-Mukhtar Journal of Sciences 38 (1): 78-92, 2023 
                                         ISSIN:  online 2617-2186  print 2617-2178 
                                        Journal Homepage: https://omu.edu.ly/journals/index.php/mjsc/index 
                                       Doi: https://doi.org/10.54172/mjsc.v38i1.1203 

 
 

*Corresponding author: Hamdi A. Zurqani: Hzurqani@uark.edu, Agricultural Experiment Station, Arkansas Forest Resources Center, University of 
Arkansas at Monticello, Monticello, USA, and Department of Soil and Water Sciences, University of Tripoli, Libya. 

78 

Soil Science Education: Adaptation of Soil Judging 
 (Evaluation) to Libya 

Hamdi A. Zurqani1, 2, *, Elena A. Mikhailova3 ,Christopher J. Post3, Mark A. Schlautman4 
Julia L. Sharp5, khalid B. Judour6 and Abuabdall S. Sherif2 

1 Agricultural Experiment Station, Arkansas Forest Resources Center, University of Arkansas at Monticello, 
Monticello, USA, 2 Department of Soil and Water Sciences, University of Tripoli, Libya, 3Department of For-
estry and Environmental Conservation, Clemson University, SC, USA, 4Department of Environmental Engi-
neering and Earth Sciences, Clemson University, SC, USA5Department of Statistics, Colorado State Univer-

sity, Fort Collins, CO, 80523, USA, 6Department of Soil and Water, Zawia University, Libya 
 

 

ARTICLE  
HISTORY 

Received:  
07 January 2023 

Accepted:  
16 March 2023 

Abstract: Soil judging is a field area of soil science, which is a diverse discipline for 
soil science education that combines geology, physics, chemistry, and biology to im-
prove the understanding and protection of natural resources. Adaptation of Soil Judg-
ing to Libya involves tailoring Soil Judging materials to the country's local context. 
The objectives of this study were to adapt Soil Judging to Libya and evaluate it in var-
ious locations in Libya. Different soil judging handbooks from the United States (US) 
were used to develop teaching materials for Libya (including tables of soil physical 
and chemical properties and scorecards). The soil judging scorecard was enhanced by 
adding more specific information relevant to Libya (e.g., soil salinity, calcium car-
bonate, etc.). Libyan users were asked to complete a survey on the usefulness of Soil 
Judging in Libya. Eighty-two percent of those surveyed were unaware of Soil Judging 
prior to this study. After completing Soil Judging trials in various locations in Libya, 
95% of those surveyed indicated that Soil Judging is helpful in natural science educa-
tion in Libya. Future improvements to Soil Judging should include better equipment 
and explanation.  
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 للیبیا (SOIL JUDGING) علوم التربة: تكییف تقییم التربة تعلیم
 

ـــــــــات   :المفتاح�ـــــــــةالكلم
 أفر�ق�ا؛

Aridisols 
Entisols 

 الزراعة؛
 البیئة؛
 التعل�م؛

 .ياستخدام الأراض

) المكــون المیــداني لعلــوم التر�ــة وهــو تخصــص متنــوع Soil Judging�عتبــر تكی�ــف تقیــ�م التر�ــة ( المســتخلص:
 لدراسـة التر�ـة التـي تجمـع بــین الجیولوج�ـا، الفیز�ـاء، الك�م�ـاء والبیولوج�ـا لز�ــادة فهـم المـوارد الطب�ع�ـة وحمایتهــا. إن

) المســـتخدمة فـــي هـــذه Scorecardsلـــى تعـــدیل �طاقـــات ق�ـــاس الأداء (إللیب�ـــا تحتـــاج  عمل�ـــة تكی�ـــف تقیـــ�م التر�ـــة
العمل�ة �ما یتماشى مع البیئة المحل�ة في ال�لاد. هـدفت هـذه الدراسـة إلـى تكی�ـف عمل�ـة تقیـ�م التر�ـة للیب�ـا وتقی�مهـا 

لفــة لتقیــ�م التر�ــة مــن الولا�ــات المتحــدة الأمر�ك�ــة لتطــو�ر فــي مواقــع مختلفــة مــن الــ�لاد. تــم اســتخدام �تی�ــات مخت
 ،والفیز�ائ�ـة للتر�ـة ،وتجهیز المواد التعل�م�ة المستخدمة في تقی�م التر�ة (�مـا فـي ذلـك جـداول الخصـائص الك�م�ائ�ـة
) Soil Judgingو�طاقــات ق�ــاس الأداء). تــم تحســین �طاقــات ق�ــاس الأداء المســتخدمة فــي عمل�ــة تقیــ�م التر�ــة (

�إضـافة المز�ــد مـن المعلومــات المحــددة ذات الصـلة بلیب�ــا (علــى سـبیل المثــال، ملوحــة التر�ـة، �ر�ونــات الكالســیوم، 
ســـتكمال دراســة استقصـــائ�ة حــول فائـــدة تقیـــ�م التر�ــة فـــي لیب�ـــا. اإلــخ). طُلـــب مــن المســـتخدمین المحلیـــین فــي لیب�ـــا 

ضـف أقبل هـذه الدراسـة.  ا على درا�ة �عمل�ة تقی�م التر�ةو ٪ ممن شملهم الاستطلاع لم �كون82ن أظهرت النتائج أو 
٪ ممــن شــملهم 95نــه �عــد الانتهــاء مــن تطبیــق عمل�ــة تقیــ�م التر�ــة فــي مواقــع مختلفــة فــي لیب�ــا، أشــار ألــى ذلــك إ

وعلـم التر�ـة  ،) مفیدة في تدر�س العلوم الطب�ع�ة �شكل عامSoil Judgingالاستطلاع إلى أن عمل�ة تقی�م التر�ة (
 وشرحًا أفضل. ،و�جب أن تتضمن التحسینات المستقبل�ة لتحك�م التر�ة معدات ،�شكل خاص في لیب�ا

 
INTRODUCTION 

Soil classification is an important compo-
nent in the exchange and advancement of  

soil knowledge worldwide. Field descrip-
tions and laboratory analysis results are the 
foundation of soil classification. Soil judg-
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ing can be defined as a field area of soil sci-
ence, which is a diverse discipline for soil 
science education that combines geology, 
physics, chemistry, and biology to improve 
the understanding and protection of natural 
resources. Soil judging (Evaluation) helps us 
better understand and protect the natural re-
source that sustains us all. Soil judging is a 
national collegiate soil judging contest in the 
USA held at different host institutions each 
year since 1961 (Post et al., 1974). 

In this competition, the soil judging teams 
compete in contests that test their knowledge 
of basic soil properties, such as texture, col-
or, and structure, and the student's ability to 
make interpretations based on these proper-
ties and local site characteristics. Soil Judg-
ing is used in several countries of the world 
(e.g., the U.S. and Germany) to train soil 
scientists on how to describe, classify, and 
interpret soil for different uses in the field. 
The first International Soil Judging Contest 
took place in June 2014 at the 20th World 
Congress of Soil Science in Korea, with a 
limited number of countries participating in 
it (USA, Japan, China, Korea, South Africa, 
Australia, Taiwan, Mexico, Hungary, and 
the United Kingdom). Currently, Libya does 
not have Soil Judging, and adaptation of soil 
judging to Libya can improve soil science 
knowledge exchange and can potentially al-
leviate land use problems in Libya by edu-
cating students and planners about important 
soil properties related to land use, such as: 
soil infiltration rate, hydraulic conductivity, 
available water, soil wetness class, and soil 
interpretations related to suitability for 
dwellings with basements, septic tank ab-
sorption field, and local roads and streets. 
Numerous studies documented various bene-
fits of soil judging and field trips to enhance 
soil science learning in the US (Cavinder et 
al., 2011; Cooper & Dolan, 2003; Galbraith, 
2012), and it would be beneficial to use this 
experience in other parts of the world. Adap-
tation of educational materials to other coun-
tries is a necessary process, which can be 
divided into the following steps: 1) identifi-

cation of a reason for adaptation of envi-
ronmental materials; 2) identification of 
people that need to be involved; 3) identifi-
cation of critical environmental issues; 4) 
identification of solutions to environmental 
problems; 5) identification, screening, and 
selecting environmental education materials; 
6) copyright issues; 7) adapting and testing 
materials; 8) implementing an environmental 
education program; 9) evaluating a program 
and the effectiveness of adapted materials; 
10) following principles of successful adap-
tation (Corps, 1999). Examples of adapta-
tions of educational materials can range 
from lessons to programs (Corps, 1999). 

Soils in Libya are classified according to the 
U.S. Soil Taxonomy (Zurqani et al., 2012). 
Libya has six soil orders according to the 
U.S. Soil Taxonomy (Entisols, Aridisols, 
Alfisols, Inceptisols, Vertisols, and Molli-
sols) and the most common soil orders are 
Entisols and Aridisols. Most Libyan soils 
have a sandy or loamy sand texture with rap-
id soil infiltration. (Abdelnaser et al., 2011) 
reported that rapid expansion of industry, 
urbanization, and increasing population led 
to dramatic increases in the amount of mu-
nicipal solid waste generated in Libya. Liby-
an soils texture are sands and loamy sands; 
they have very low available water. Water 
stress is a common factor limiting crop 
yield, especially in arid and semi-arid areas 
where the annual average precipitation does 
not exceed 300 mm (Zurqani et al., 2019). 
Septic tanks are used in many parts of Libya, 
but there is a lack of appropriate wastewater 
management including collection and treat-
ment facilities in the rural area, which could 
cause environmental pollutions.  

Soil salinity problems in Libya very often 
result from extensive agricultural activities, 
lack of precipitation and overdraw of fresh 
groundwater to the extent of causing sea-
water intrusion. In addition, low amounts of 
rainfall and high temperatures are also con-
tributed to soil salinity problems (Zurqani et 
al., 2018). Sodicity also is common in 
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semi‐arid areas, particularly in sites where 
incoming water containing dissolved salt is 
lost by evaporation. The objectives of this 
study were to adapt Soil Judging for Libya, 
conduct Soil Judging in various locations in 
Libya, and evaluate the effectiveness of 
adapted materials using a survey.  

MATERIALS AND METHODS 
Study Area: Libya is situated in the northern 
portion of the African continent and covers 
1,759,540 million km2 (Zurqani, 2021). Desert 
covers more than 95% of the country while 
cultivated areas cover slightly over 2% (Zur-
qani et al., 2019). The population is about 
5,673,031 (13% is rural) (Bureau of Statistics 
and Census Libya, 2012). There are four ad-
ministrative territories in Libya (Fig. 1). Libya 
has an arid and semi-arid area climate influ-
enced by the Mediterranean climate (Xeric), 
characterized by rainfall in the winter and al-
most no rainfall in the summer, which is the 
major heat and drought period of the year 
(Zurqani, 2021). However, the southern part of 
Libya is under the (Torric) moisture regime 
(Ben-Mahmoud, 1995). 
 
 
 
 
 
 
 
 
 
Figure (1). Map of Libya with soil pit location. 
The average monthly temperatures range from 
13.2 C° to 27.9 C° with an annual level of 
20.7 C°, and the soil temperature regime in the 
study area is thermic (Ben-Mahmoud, 1995). 
The average annual rainfall varies from region 
to region according to geographic position and 
topography. Rainfall occurs during the winter 
months (October to March) (Zurqani et al., 

2012). Land degradation and desertification 
are the main soil threats facing agricultural 
development. 

Soil Judging Equipment and Materials: 
Most Soil Judging equipment can be obtained 
in Libya or ordered from suppliers (Fig. 2). 
This set of equipment that must be provided 
for each student involved in a soil judging 
completion includes: a scorecard, official 
rules, an Abney level or clinometer, garden 
spade, bucket, clipboard, soil collection trays, 
water bottle, measuring tape, a calculator, a 
pencil, and a Mussel color chart. Soil samples 
to provide soil physical and chemical data for 
the students (Fig.3). These soil properties can 
be analyzed in any one of the several soil nu-
trient analysis laboratories in Libya: Libyan 
Universities Institutes, and Libyan Agriculture 
Research Centers. 

 
Figure (2). Soil Judging equipment. 
 

 
Figure: (3). Soil physical and chemical properties for 
the soil pit No. 3 in Zuwarah, Libya (Zurqani, 2010). 
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COURSES BACKGROUND 
A soil judging course can be incorporated in 
various soil science programs currently taught 
in Libya, for example: University of Tripoli, 
Omar Al-Mukhtar University, Sebha Universi-
ty, Al Zawia University, Sirte University, 
University of Elmergib, University of Al-Jabal 
Al-Gharbi, Higher Institute of agricultural 
techniques (Al-Gheiran, Tripoli). All of these 
institutions can use soil judging to improve the 
soil courses such as Fundamentals of Soil Sci-
ence course or in a more specific course such 
as Soil Survey Genesis and Classification 
course. Soil judging education can directly 
benefit the agriculture, housing and town 
planning, transportation, and health services. 
Computer laboratories and internet services in 
most of Libyan universities can be used in 
creating Modular Object-Oriented Dynamic 
Learning Environment (Moodle). This envi-
ronment could be used for e-learning learning 
(e.g. storing course materials and assessing 
student’s learning via electronic quizzes and 
tests). 

RESULTSAND DISCUSSION 

Libya - Specific Modifications to Soil Judg-
ing Scorecard: The main soil orders in Libya 
are Entisols, Aridisols, Mollisols, Alfisols, 
Vertisols, and Inceptisols (Agriculture–, 
2003; Ben-Mahmoud, 1995; Export, 1980; 
Zurqani et al., 2019). In general, apart from 
the JabalAkhdar and some of the Tripoli 
Mountains (JabalNafusah), the most com-
monly soil orders are Entisols and Aridisols 
(Zurqani et al., 2018). Dry climatic condi-
tions and soil parent materials in Libya result 
in high accumulation of calcium carbonate, 
and the presence of gypsum in some areas 
(Zurqani et al., 2018). The precipitation and 
accumulation of calcium carbonate may re-
sult in the development of calcic/petrocalcic 
horizons that vary in the extent of their de-
velopment depending on the circumstances 
and composition. According to Ben 
Mahmoud (1995) these soils generally cover 
large areas in the northern region of the coun-
try. In order to adapt the soil judging score-

card to Libya, the following addi-
tions/modification were made to the already 
existing soil judging scorecard: adding a col-
umn for testing of carbonates, plant sensitivi-
ty to salt-affected soils (Table 1), and wind 
erosion potential classes (Table 2). 

Table (1). Plant Sensitivity to salt affected soils 
(Adapted from  (Brady et al., 2008)) 

Factors 
affecting 

use 

Degree of limitation 

Slight 
(1) 

(Normal 
Soils) 

Moderate 
(2) 

(Saline 
Soils) 

Severe 
(3) 

(Sodic 
Soils) 

Extreme 
(4) 

(Saline-
Sodic 
Soils) 

ECe 
(dS/m) < 4 ≥ 4 < 4 ≥ 4 

pH ˂ 8.5 ˂ 8.5 ≥ 8.5 ˂ 8.5 
SAR* 
(%) ˂ 13 ˂ 13 ≥ 13 ≥ 13 

* If you are using Exchangeable Sodium Percentage (ESP) the degree 
of should be 15 % 
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Table (2). Wind erosion potential classes. Adopted from (Blanco-Canqui & Lal, 2008)1, (Ludwig et al., 1995)2. 
 

Factors influence wind Erosion relative 
to the surface horizon texture 

(Barriers1, surface roughness2) 

Wind Erosion Potential Classes 
Surface horizon texture class3 

L, (SiL > 20 % clay), CL, Si, 
SiCL, 

L, (SiL< 20 % clay), SCL, 
SC 

C, SiC, CL, (SiCL> 35 % 
clay) 

L, SL, SiC, CL, S, LS 

- Vegetative barriers with feedlot wind-
break 
- Very Rough Soil surface 

Very low Very low Very low Low Low 

- Vegetative barriers (perennial plants 
or annual plants combination) 
- Rough Soil surface 

Low Low Low Medium Medium 

- Strip Cropping 
- Medium Soil surface 

Medium Medium Medium High High 

- Lack of crop residue 
- Smooth Soil surface 

High High High Very high Very high 

- Bare soil 
- Very Smooth Soil surface 

Very high Very high Very high Very high Very high 

 
Notes: This table did not take in the consideration of the slope and the water quantity in the\ surface horizon. 
Soil Texture Abbreviations: Sand = S, Sandy Loam = SL, Sandy Clay Loam = SCL, Sandy Clay = SC, Silt = Si, Silt Loam = SiL, Silty Clay Loam = SiCL, Silty Clay = SiC,, Clay = C, Clay 
Loam = CL, Loam = L, Sandy Clay = SC, and Loamy Sand = LS. 
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Figure (4). A) Example of the front side of completed scorecard for the soil pit No. 3 in Zuwarah, Libya (scorecard 
adapted from (Karathanasis et al., 2013)). B). Example of the back side of completed scorecard for the soil pit No. 3 in 
Zuwarah, Libya (scorecard adapted from (Karathanasis et al., 2013)). 
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The scorecard that used for grading in soil 
judging competitions must be adapted to lo-
cal soils and classification. A newly devel-
oped soil judging scorecard (Fig. 4a and 4b) 
is adapted for Libyan soils classified using 
USDA/SCS Soil Taxonomy (Arabic version 
in Appendix A). In order to demonstrate how 
to use soil judging scorecard, soil pit No. 3 
(Zurqani, 2010) was used to fill out the 
“practice” soil scorecard (Fig. 4a and 4b).  

In addition to the soil judging scorecard, oth-
er supplemental materials were used: 1) Soil 
physical and chemical properties, 2) optional 
topographic map of the area, 3) textural tri-
angle (not shown, but it is the same used in 
Libya and USA), 4) abbreviations of dis-
tinctness of soil boundary, texture, modifiers 
of rock fragment quantity and size, structure 
grade, structure shape, consistence, redoxi-
morphic features (Appendix B), 5) tables of 
surface and soil erosion potential classes, 
and 6) tables of soil use interpretations for 
dwellings with basement, septic absorption 
fields, and local roads and streets. Soil pit 
No. 3, which was one of soil profiles con-
ducted by Zurqani (2010) in the northwest of 
Libya near the coastal strip. The soil pit has 
been classified as NatricPetrocalcids in the 
USDA/SCS Soil Taxonomy (1999). In part 
B, the infiltration rate was determined to be 
medium based on soil texture (LS/S) and soil 
organic carbon content (0.19%) in the Ap 
horizon (Karathanasis et al., 2013). Hydrau-
lic conductivity was determined to be low 
based on subsurface horizon characteristics 
(Karathanasis et al., 2013).  Available water 
was calculated based on depth of 70 cm x 
0.05 = 3.5 cm (multiplier for LS and LS/S in 
all of the horizons) (Karathanasis et al., 
2013). The soil wetness class is > 150 cm 
(not wet at depths of less than 151 cm) be-
cause of lack of redoximorphic features 
through the soil pit (Karathanasis et al., 
2013). Soil interpretation for dwellings with 
basements was identified as “2 = moderate” 
based on using the following criteria: flood-
ing or ponding (none), slope (< 6 %), depth 
to seasonally high water table (> 100 cm), 

and depth to duripan layer (kqm) )50 - 100 
cm(, and depth to hard rock, R (cm) > 150 
cm. Soil interpretation for septic tank ab-
sorption fields was identified as “3 = se-
vere”, based on using the following criteria: 
flooding or ponding (none), slope (< 6 %), 
depth to seasonally high water table (> 150 
cm), the limiting hydraulic conductivity 
“low”, and depth to duripan layer (kqm) 50 - 
100 cm, and depth to hard rock, R (cm) > 
150 cm. Soil interpretation for local roads 
and streets was identified as “2 = moderate” 
based on using the following criteria: flood-
ing or ponding (none), slope (< 6 %), depth 
to seasonally high water table (> 100 cm), 
and depth to duripan layer (kqm) 50 - 100 
cm, and depth to hard rock, R (cm) > 150 
cm. Soil interpretation for plant sensitivity to 
salt affected soils was “4 = extreme” based 
on the surface horizon, and using the follow-
ing criteria: pH = 7.1, SAR (%) = 22.04, and 
the ECe (dS/m) = 4. In Part C, surface runoff 
class was “slow” based on > 1 – 2 % slope 
and “medium” infiltration determined in the 
Part B of the scorecard.  In Part C, erosion 
potential was “very low” based “slow” sur-
face runoff and LS/S surface horizon texture 
determined in the Part A of the scorecard. 

In general, the U.S. scorecard can be used in 
Libya and other countries which have the 
same climatic conditions with necessary 
modifications depending on the region and 
soil interpretations to be used. The scorecard 
can be further adapted to simultaneously 
train the user to describe and classify soil in 
multiple soil classifications. Soil Judging was 
conducted by professors in soil science de-
partments in Libyan universities by various 
participants: 54% were students, 23% were 
researchers, 10% were educators, and 10% 
were workers. Fifty percent of participants 
had a high school degree, 35% had a bache-
lor’s degree, 11% had a master’s degree, and 
four percent had a doctorate. 

Initially, participants were asked about their 
knowledge of soil science: 73% responded 
that they had a fundamental soil science 
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course before and 40% indicated that they 
had conducted field work related to soil sci-
ence. Eighty-two percent of participants stat-
ed that they had no prior knowledge of Soil 
Judging, and 95% stated that Soil Judging is 
useful to natural science education in Libya 
(Table 3) 
 
Adapted materials (e.g., scorecard) and ex-
planatory materials were evaluated between 
“good” and “excellent” (Table 4). The evalu-
ation of the soil judging equipment was be-

tween “poor” and “good” (Table 4) Specific 
feedback (Appendix C) from the participants 
is valuable to provide more specific guide-
lines on positive and negative aspects of the 
project (Table 5).  

Responses included the desire for additional 
seminars to increase the awareness and po-
tential impact of Soil Judging in Libya as 
well as including additional field locations.  
Access to equipment including soil pH and 
EC tests was listed as a need. 

APPLICATION OF SOIL JUDGING INLIBYA 

 
Figure (5). Participants are examining the soil pit during Soil Judging practice in Libya; (a) University of Tripoli, and 
(b) University of Zawia 
 
Table (3). Responses from Libyan users to questions about the Soil Judging project (total number of participants = 53). 

Survey questions  Yes (%) No (%) N/A† 

1. Have you ever had a soil science course?  
(Yes / No) 

  73 27 - 
2. Have you ever had field work related to soil science?  
(Yes / No) 
  40 60 1 
3. Did you know about Soil Judging before this power point presentation?  
(Yes / No) 
  18 82 3 
4. Is Soil Judging useful to natural science education in Libya?  
(Yes / No) 
  95 5 1 
† N/A = not answered. 
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Table (4). Responses about the quality of the Soil judging (total number of participants = 53). 

Survey question Mean ±, SD† N/A† 
1. Did you find the Soil Judging power point presentation informative? 

 (1 = not at all, 3 = somewhat, 5= very informative) 
4.5 ± 0.8 - 

2. How did you find quality of explanation? 
 (1 = poor, 3 = good, 5 = excellent) 

3.7 ± 1.0 - 

3. Did you find the field demonstration for Soil Judging informative? 
 (1 = not at all, 3 = somewhat, 5 = very informative) 

4.6 ± 0.9 1 

4. How did you find quality of field demonstration and explanation?  
 (1 = poor, 3 = good, 5 = excellent) 

3.8 ± 1.0 1 

5. Did you find the Soil Judging field work informative?  
 (1 = not at all, 3 = somewhat, 5 = very informative) 

4.5 ± 0.9 - 

6. How did you find quality of Soil Judging equipment? 
 (1 = poor, 3 = good, 5 = excellent) 

2.0 ± 1.0 1 

7. How did you find quality of the Soil Judging scorecard? 
 (1 = poor, 3 = good, 5 = excellent) 

4.4 ± 1.0 2 

† SD = standard deviation; N/A = not answered. 

Table (5). Specific recommendations to improve Soil Judging in Libya. 

Do you have any suggestion to improve the adaptation of Soil Judging power point presentation (or suggestion for other 
“field demonstration and explanation” and “field work related to Soil Judging”) 
You should organize conferences and seminars about soil judging that will raise awareness about how it is importance 
and how it is work for soil evaluation as big part of applied science. 
I hope if you organize field trips and visits to different fields to practices on with different types of soil and places.  
I wish next visit we have the necessary support for equipment and transportation.  
You should seek to teach soil judging approach as field practices will help students recognize the importance of soil and 
study its various properties evaluated. 
It was very informative that will help me on both sides an academic and field work in my M.S. research. 
We need to know more details about Soil Judging. 
We need more field work. 
Provide all the equipment that we needed in soil judging test. 
Provide the hand measurement for the soil pH test and Soil EC test will help us a lot. 
This is my first time I visit the field to study soil properties, and I like it a lot. 

 

CONCLUSION 
The introduction of soil judging in Libya 
could have numerous benefits for the country. 
One of the main advantages is the potential 
for low-cost, non-traditional education in the 
techniques of land management and use. This 
could be especially useful for students and 
government workers, as it would provide 
them with hands-on experience and practical 
knowledge in this important field. Besides, 
Libya already has the necessary infrastructure 
in place to support theimplementation of 
soiljudging competitions in schools (including 
middle and high schools, colleges, and uni-
versities), as well as in various government 
sectors such as agriculture, health, road con-
struction, and building and town planning.  

 
This makes it an ideal location to introduce 
and promote the benefits of soil judging. Fur-
thermore, soil nutrient analysis data can be 
easily obtained from any of the soil nutrient 
analysis laboratories in Libya, making it pos-
sible to conduct accurate and comprehensive 
soil assessments. Overall, the introduction of 
soil judging to Libya has the potential to 
greatly improve land management practices 
and increase the country's overall sustainabil-
ity. 
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Appendix A: The front (a) and back (b) sides of developed Libyan scorecards. 
 

 
(a). The front side of developed Libyan scorecards. 
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 (b). The back side of developed Libyan scorecards. 
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Appendix B 

Abbreviations (Adapted from Handbook for Collegiate Soils Contest, 2011). 

Distinctness of Boundary  
Abrupt = A Gradual = G   
Clear = C Diffuse = D   
Texture 
Sand = S Silt = Si Clay = C Loam = L 
Sandy Loam = SL Silt Loam = SiL Clay Loam = CL Sandy Clay = SC 
Sandy Clay Loam = SCL Silty Clay Loam = SiCL  Loamy Sand = LS 
Sandy Clay = SC Silty Clay = SiC   
Modifiers of Rock Fragment Quantity and Size 
Gravelly = GR Cobbly = CB Stony = ST 
Very Gravelly = VGR Very Cobbly = VCB Very Stony = VST 
Extr. Gravelly = XGR Extr. Cobbly = XCB Extr. Stony = XST 
Structure Grade 
Structureless = SLS Weak = WK Moderate = MO Strong = ST 
Structure Shape 
Granular = GR Prismatic = PR Angular Blocky = ABK 
Platy = PL Single Grain = SG Subangular Blocky = SBK 
Massive = MA    
Consistence    
Loose = L Friable = FR Very Friable = VFR  
Firm = Fi Very Firm = VFi Extremely Frim = EFi  
Redoximorphic Features 
Enter “Yes” (Y) if present, and “No” if none are present. 
presence or absence of carbonates (e.g., CaCO3) 
Effervescence class Criteria 
Non effervescent (N) No bubbles detected  
Very slightly effervescent (VSli) Few bubbles seen  
Slightly effervescent (Sli) Bubbles readily seen 
Strongly effervescent (St) Bubbles from low foam 
Violently effervescent (Vio) Thick foam from quickly  
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Appendix C 

Soil Judging survey form. 

Soil Judging Survey 
Thank you for participating in this Survey of “Potential Adaptation of Soil Judging in Libya.” 
Your responses will be very useful in further improvement and development of this project. 
Please, fill in the bubble with your answers ●or circle the appropriate answer. 
Part A. General Information. 
I am a: ○ student; ○ farmer; ○ worker; ○ engineer; ○ educator; ○ researcher; ○ other 
My highest education is: ○ school; ○ university; ○ M.S; ○ Ph.D.; ○ other: ______ 
My academic major or specialty is: _______________________________________ 
1. Have you ever had a soil science course? (Yes / No) 
2. Have you ever had field work related to soil science? (Yes / No) 
Part B. Questions about Soil Judging power point presentation. 
3. Did you find the Soil Judging power point presentation informative? 

1 = not at all 3 = somewhat             5 = very informative 
4. How did you find quality of explanation? 

1 = poor  3 = good  5 = excellent 
5. Did you know about Soil Judging before this power point presentation? (Yes / No) 
6. Is Soil Judging useful to natural science education in Libya? (Yes / No)? 
7. Please, provide specific comments about further improvements to this power point presenta-

tion: 
Part C. Questions about field demonstration: 
8. Did you find the field demonstration for Soil Judging informative? 

1 = not at all 3 = somewhat             5 = very informative 
9. How did you find quality of field demonstration and explanation? 

1 = poor  3 = good  5 = excellent 
10. Please, provide specific comments about further improvements to this field demonstration 

and explanation: 
Part D. Questions about field work. 
11. Did you find the Soil Judging field work informative? 

1 = not at all 3 = somewhat            5 = very informative 
12. How did you find quality of Soil Judging equipment? 

1 = poor  3 = good  5 = excellent 
13. How did you find quality of the Soil Judging scorecard? 

1 = poor  3 = good  5 = excellent 
14. Please, provide specific comments about further improvements to field work related to Soil 

Judging: 
 
 


