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Amendment speed of water infiltration in surge irrigation for cinnamon forest soil

|. Gospodinov™, S. Chehlarova-Simeonova’, A. Stoianova', R. Petkova',

'Agricultural Institute,6000 Stara Zagora, Bulgaria

’Research Institute for Land Reclamation and Agricultural Mechanization, 3 Shose Bankya, 1331 Sofia, Bulgaria

Abstract. There are many explorations on the surge irrigation by furrows showing that it has considerable advantages to the continuous one. The advantages
are as follows: shorter time for reaching the furrow end by the water, significantly improved uniformity of irrigation water application, reduction of irrigation water
losses caused by the deep filtration and the flow, and so on. The experiments have been carried out in experimental field “Chelopechene” for 3 years. The
furrow slope is 1 percent and the distance - 150 m. The number of furrows observed is 8. It has been established that the time for reaching a certain part of the
furrow during the second phase of the water flow has been reduced, and the time for draining away the back head of the water has been increased, and
constant values are demonstrated. The speed of infiltration approaches the constant value of water filtration in the soil.

Keywords: surge irrigation, soil, infiltration, parameters

Introduction

From numerous studies over the past 20 years on surge
irrigation furrows it has been found in most cases that it has
advantages compared to the continuous one. These advantages are
reflected in the shorter time for water to reach the end of the furrows,
high uniformity of irrigation rate along the furrows, reducing the
surface runoff loss of irrigation water from deep filtration and flow if
properly designed and managed (Bichop et al., 1982; Ismail, 2004;
Podmore et al., 1983). Surveys performed already in our country on
leached smolnitsa (Gospodinov, 2009; Gospodinov et al., 2009)
showed that surge irrigation has the above advantages over
continuous one.

Bautista and Wallender (1985) did not find any effect of surge
irrigation in sandy medium clay (clay loam) soils. Izuno and Podmore
(1985) have examined the law of water filtration in the soil at surge
mode of water submission. The result showed that a complete cycle
of the pulse (reach and drainage) is sufficient to dramatically shift
from changing by the time of speed to infiltration rate to constant
filtration rate of the soil. Three phases of infiltration have been
established: with initially dry soil, in transit caused by the initial
wetting of the furrow and in wet soil. In the first part of the wetting
furrow infiltration rate is identical to that of constant watering. In the
secondary surgee, already moistened at the first surgee part of the
furrow, is considered. This subject is subordinated to the "transit"
infiltrative function. In the third successive surge "wet", "transit" and
"dry" mode of infiltration are altered.

The purpose of the study was to determine the speed of change
and softly bring it closer to the steady speed of filtration of water in
soil irrigated with surge on Cinnamon forest soils.

Material and methods

The experiments were carried out on the cinnamonic forest
soils in field station “Chelopechene” . The maximal field capacity of
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the soil layer 0-100 cm was 21.8%. The slope of furrows was 1%
and the length was 150 m. The number of furrows observed was 8.
Two variants for the cycle time were investigated - 10 and 20 min.
The change of the speed of infiltration of water in the soil can be
determined indirectly through the time of achievement and drainto a
certain length of the furrow, during the different stages of water
infiltration into soil. When at each subsequent surge these times
became equal, this means that the infiltration rate has gained its
upper limit, which is the speed of water infiltration in the given soil.

Results and discussion

The results of time for the water front to reach certain distances
(25, 50, 75, 100, 125 and 150 m) along the furrow for water
movement in wet and dry bed, are given in Table 1 and 2. In Table 1
he data pulses for 10 minutes and in the second pulses in 20 minutes
are given. With pulses of 10 minutes it is shown that 50 m along the
furrow still wetting the bed of furrows the time of wetting reach its
constant value. At larger distances from the first wetting pulse the
time has been dramatically reduced, after 2-3 pulses it reaches the
fixed values.

For pulses of 20 minutes the same rule applies - after the first
wetting pulse the time is dramatically reduced. In the second and
third pulse a constant value is reached. Constant values of time
show that the rate of infiltration is close to the constant speed of
filtration of water in the soil.

On Figure 1 and 2 time drainage and water contact along the
furrows with pulse irrigation (by 10- and 20-minute pulses) in
cinnamon forest soil and water movement only in a wet bed (the so
called 2nd phase of water movement) are presented. The time for
drainage was gradually increased after 3-4 pulses taking constant
values for the respective distances along the furrows. With
increasing distances along the furrow drainage times increases and
the curve connecting the values has a convex form.

The curve showing time for the water front to reach the
distances along the furrow in reaching constant values is concave
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Table 1. Times to reach certain lengths of furrow in Cinnamon forest soils. Surge irrigation t,,= 10 min, T,, = 140 min.

Times to reach (min)

Surge Ne
L=25m L=50m L=75m L =100m L=125m L=150m
1 6
2 2 16
3 2 3
4 2 3 45
5 2 3 10
6 2 3 8 58
7 2 3 5 11
8 2 3 6 10
9 2 3 7 10 88
10 2 3 6 6 12
11 2 3 6 10 10
12 2 3 6 8 10
13 2 3 6 9 10 137
14 2 3 6 8 10 14

Table 2. Times to reach certain lengths of furrow in Cinnamon forest soils. t,,= 20 min, T, = 160 min

Times to reach certain lengths of furrow in Cinnamon forest soils (min)

Surge Ne
L=25m L=50m L=75m L=100 m
1 7 17
2 4 6 40
3 3 6 9 62
4 2 3 10 12
5 2 3 7 12
6 2 3 8 10
7 2 3 7 10
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Figure 1. Time to achieve, and drainage of water
contact along the furrows -surge irrigation

(after 13 surge - 10 min).Water movement in furrow
wetted

type. Reducing the time in the second phase of the movement of
water in the furrows to reach constant values corresponding to
constant speed of filtration of water in the soil, combined with the
increasing value of time to reach the rear drainage leads to
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Figure 2. Time to achieve, and drainage of water contact
along the furrows - surge irrigation (after 6 surge - 20 min).
Water movement in furrow wetted

increased contact time of water in the soil along the furrows and is
the basis of the advantages of pulse irrigation to continuous one.
(Figures 1 and 2). These advantages consist of reducing the time to
reach the end of furrows, increasing the time of contact with ground



water along the furrows, more equal distribution of irrigation rate,
realization of irrigation rate near to the optimal standards reducing
losses of irrigation water from deep filtration and runoff, reducing
irrigation erosion.

Conclusion

Application of surge irrigation on Cinnamon forest soils during
the second phase of water movement in furrows (wet bed
movement) even after the first pulse leads to change of the most
important characteristics of the irrigation process. The time to reach
was sharply reduced and is close to its permanent value for the
length of the furrow. The time to drain is rising and is close to
constant values. The speed of infiltration is close to the constant
speed offiltration of water in the soil.

Referances

Bautista E and Wallender WW, 1985. Spatial variability of
infiltration in furrows. Transaction of the ASAE, 28, 6, 1846-1851.

Bichop AA, Walker WA and Humphreys AA, 1982. Energy and
water conservation with surge flow. ASAE Paper, 82-2101, St.
Joseph, MI.

Ismail SM, 2004. Effectiveness of surge flow irrigation in Egipt.
Water use efficiency in field production. Dissertation in fulfillment of
the requirements of Academic Boards of Wageningen University and
UNESCO-IHE (Institute for water education), Delft, The
Netherlands.

Gospodinov |, 2009. Comparative studies between continuous
and surge irrigation., Thesis for PhD, Agricultural Institute, Stara
Zagora. (Bg)

Gospodinov |, Stoyanova A and Petkova R, 2009. Amendment
speed of water infiltration in surge irrigation. International Scientific
Conference Sustainable Agriculture and competitive, 1-2 October
2009, Stara Zagora. (Bg)

lzuno Fland Podmore TH, 1985. Infiltration under Surge irrigation.
Transaction of the ASAE Paper, 84-2089, St. Joseph, MI.

Podmore TH, Duke HR and lzuno Fl, 1983. Implementation of
surge irrigation. ASAE Paper, 83-2018, St. Joseph, M.

229



Instruction for authors

Preparation of papers

Papers shall be submitted at the editorial
office typed on standard typing pages (A4,
30 lines per page, 62 characters per line).
The editors recommend up to 15 pages for
full research paper ( including abstract
references, tables, figures and other
appendices)

The manuscript should be structured as
follows: Title, Names of authors and
affiliation address, Abstract, List of
keywords, Introduction, Material and
methods, Results, Discussion,
Conclusion, Acknowledgements (if any),
References, Tables, Figures.

The title needs to be as concise and
informative about the nature of research. It
should be written with small letter /bold, 14/
withoutany abbreviations.

Names and affiliation of authors
The names of the authors should be
presented from the initials of first names
followed by the family names. The
complete address and name of the
institution should be stated next. The
affiliation of authors are designated by
different signs. For the author who is going
to be corresponding by the editorial board
and readers, an E-mail address and
telephone number should be presented as
footnote on the first page. Corresponding
authorisindicated with *.

Abstract should be not more than 350
words. It should be clearly stated what new
findings have been made in the course of
research. Abbreviations and references to
authors are inadmissible in the summary. It
should be understandable without having
read the paper and should be in one
paragraph.

Keywords: Up to maximum of 5 keywords
should be selected not repeating the title
but giving the essence of study.
The introduction must answer the
following questions: What is known and
what is new on the studied issue? What
necessitated the research problem,
described in the paper? What is your
hypothesis and goal ?

Material and methods: The objects of
research, organization of experiments,
chemical analyses, statistical and other
methods and conditions applied for the
experiments should be described in detail.
Acriterion of sufficientinformation is to be

possible for others to repeat the
experimentin order to verify results.
Results are presented in understandable
tables and figures, accompanied by the
statistical parameters needed for the
evaluation. Data from tables and figures
should not be repeated in the text.
Tables should be as simple and as few as
possible. Each table should have its own
explanatory title and to be typed on a
separate page. They should be outside the
main body of the text and an indication
should be given where it should be
inserted.

Figures should be sharp with good
contrast and rendition. Graphic materials
should be preferred. Photographs to be
appropriate for printing. lllustrations are
supplied in colour as an exception after
special agreement with the editorial board
and possible payment of extra costs. The
figures are to be each in a single file and
their location should be given within the
text.

Discussion: The objective of this section
is to indicate the scientific significance of
the study. By comparing the results and
conclusions of other scientists the
contribution of the study for expanding or
modifying existing knowledge is pointed
out clearly and convincingly to the reader.
Conclusion: The most important conse-
quences for the science and practice
resulting from the conducted research
should be summarized in a few sentences.
The conclusions shouldn't be numbered
and no new paragraphs be used.
Contributions are the core of conclusions.
References:

In the text, references should be cited as
follows: single author: Sandberg (2002);
two authors: Andersson and Georges
(2004); more than two authors: Andersson
et al.(2003). When several references are
cited simultaneously, they should be
ranked by chronological order e.g.:
(Sandberg, 2002; Andersson et al., 2003;
Andersson and Georges, 2004).
References are arranged alphabetically by
the name of the first author. If an author is
cited more than once, first his individual
publications are given ranked by year, then
come publications with one co-author, two
co-authors, etc. The names of authors,
article and journal titles in the Cyrillic or
alphabet different from Latin, should be
transliterated into Latin and article titles
should be translated into English.
The original language of articles and books
translated into Englishis indicatedin

parenthesis after the bibliographic
reference (Bulgarian = Bg, Russian = Ru,
Serbian = Sr, if in the Cyrillic, Mongolian =
Mo, Greek = Gr, Georgian = Geor.,
Japanese = Ja, Chinese = Ch, Arabic = Ar,
etc.)

The following order in the reference list is
recommended:

Journal articles: Author(s) surname and
initials, year. Title. Full title of the journal,
volume, pages. Example:

Simm G, Lewis RM, Grundy B and
Dingwall WS, 2002. Responses to
selection for lean growth in sheep. Animal
Science, 74, 39-50

Books: Author(s) surname and initials,
year. Title. Edition, name of publisher,
place of publication. Example:
Oldenbroek JK, 1999. Genebanks and
the conservation of farm animal genetic
resources, Second edition. DLO Institute
for Animal Science and Health,
Netherlands.

Book chapter or conference proceedings:
Author(s) surname and initials, year. Title.
In: Title of the book or of the proceedings
followed by the editor(s), volume, pages.
Name of publisher, place of publication.
Example:

Mauff G, Pulverer G, Operkuch W,
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of
unconverted and converted C3. In:
Provides of the Biological Fluids (ed. H.
Peters), vol. 22, 143-165, Pergamon
Press. Oxford, UK.

Todorov N and Mitev J, 1995. Effect of
level of feeding during dry period, and body
condition score on reproductive
performance in dairy cows, IX "
International Conference on Production
Diseases in Farm Animals, Sept.11 — 14,
Berlin, Germany, p. 302 (Abstr.).
Thesis:

Penkov D, 2008. Estimation of metabolic
energy and true digestibility of amino acids
of some feeds in experiments with muscus
duck (Carina moshata, L). Thesis for DSc.
Agrarian University, Plovdiv, 314 pp.

The Editorial Board of the Journal is not
responsible for incorrect quotes of
reference sources and the relevant
violations of copyrights.



AGRICULTURAL Volume 2, Number
SCIENCE AND TECHNOLOGY

CONTENTS

Genetics and Breeding
Heritability of osmoregulation ability at durum wheat 169
V. Bozhanova, D. Dechev

Breeding and agrotechnics of rape (Brassica napus L.). Winter rape - 174
distribution, cultivation and investigation in Bulgaria
M. Hristova-Cherbadzi, G. Georgiev

Nutrition and Physiology

Age-related changes in mineral retention and excretion in starter and finisher 183
pigs diets with and without exogenous phytase

A. lichev, G. Ganchev, S. Chobanova , D. Kanakov, P. Petkov, I. Nikiforov

Combined effect of Cygro® and vitamin E on oxidative stress status of broiler 191
chickens infected with Eimeria tenella
N. V. Georgieva, V. Koinarski, M. Gabrashanska

Effect of addition of multienzyme preparation VemoZyme®Plus on productive 197
and slaughter parameters and meat composition of broiler chickens, fed
wheat-corn-soybean meal diets

V. Georgieva, S. Chobanova, G. Ganchey, |. Manolov, D. Jarkov, M. Lalev, D.

Stoianov

Production Systems

Comparative analysis of some investment costs for free rearing of female 202
breeding calves

V.Dimova, D. Dinev, Y. Popova

Effect of organo-mineral fertilization on growth and development of perennial 211
grass mixture,cultivated in Strandzha region
K. Stoeva, V. Vateva

Agrobiological characterisitics of wintering forms of Foeniculum VulgareL. 215
A. Dzhurmanski

Theoretical determination of the width of strip for turning when ploughing 218
with trailed and semi-mounted reversible ploughs in a field with irregular

shape

K. Trendafilov

Quality and Safety
Quality characteristics of yogurt supplemented with nuts 221
S.Boycheva, N. Naydenova, G. Mihaylova, T. Dimitrov, D. Paviov

Amendment speed of water infiltration in surge irrigation for cinnamon forest 227
soil
I. Gospodinoy, S. Chehlarova-Simeonova, A. Stoianova, R. Petkova

Journal web site:
www.uni-sz.bg/ascitech/index.html www.alfamarket.biz

Publisher:





