
ISSN 1313 - 8820
Volume 2, Number 4

December 2010

2010



Scope and policy of the journal
Agricultural Science and Technology /AST/ 
– an International Scientific Journal of 
Agricultural and Technology Sciences is 
published in English in one volume of 4 
issues per year, as a printed journal and in 
electronic form. The policy of the journal is 
to publish original papers, reviews and 
short communications covering the 
aspects of agriculture related with life 
sciences and modern technologies. It will 
offer opportunities to address the global 
needs relating to food and environment, 
health, exploit the technology to provide 
innovative products and sustainable 
development. Papers will be considered in 
aspects of both fundamental and applied 
science in the areas of Genetics and 
Breeding, Nutrition and Physiology, 
Production Systems, Agriculture and 
Environment and Product Quality and 
Safety. Other categories closely related to 
the above topics could be considered by 
the editors. The detailed information of the 
journal is available at the website. 
Proceedings of scientific meetings and 
conference reports will be considered for 
special issues.

Submission of Manuscripts
All manuscript written in English should be 
submitted as MS-Word file attachments via 
e-mail to ascitech@uni-sz.bg. Manuscripts 
must be prepared strictly in accordance 
with the detailed instructions for authors at 
the website 
http://www.uni-sz.bg/ascitech/index.html 
and the instructions on the last page of the 
journal. For each manuscript the 
signatures of all authors are needed 
confirming their consent to publish it and to 
nominate on author for correspondence. 
They have to be presented by a 
submission letter signed by all authors. 
The form of the submission letter is 
available upon from request from the 
Technical Assistance or could be 
downloaded from the website of the 
journal. All manuscripts are subject to 
editorial review and the editors reserve the 
right to improve style and return the paper 
for rewriting to the authors, if necessary. 
The editorial board reserves rights to reject 
manuscripts based on priorities and space 
availability in the journal.

Subscriptions 
Agricultural Science and Technology is 
published four times a year. The 
subscription price for institutions is 80 € 
and for personal subscription 30 € which 

include electronic access and delivery. 
Subscription run for full calendar year. 
Orders, which must be accompanied by 
payment may be sent direct to the 
publisher:

Trakia University
Faculty of Agriculture, Bank account: 
UniCredit Bulbank, 
Sofia BIC: UNCRBGSF

IBAN: BG29UNCR76303100117681
With UniCredit Bulbank Stara Zagora

Internet Access
This journal is included in the Trakia 
University Journals online Service which 
can be found at www.uni-sz.bg.

Copyright
All rights reserved. No part of this 
publications may be translated into other 
languages, reproduced or utilized in any 
form or by any means, electronic or 
mechanical, including photocopying or any 
information storage and retrieval system 
without permission in writing from the 
publisher. 

Address of Editorial office:
Agricultural Science and Technology 
Faculty of Agriculture, Trakia University 
Student's campus, 6000 Stara Zagora 
Bulgaria
Telephone.:   +359 42 699330
                      +359 42 699446
http://www.uni-sz.bg/ascitech/index.html

Technical Assistance:
Nely Tzvetanova
Telephone.: +359 42 699446
E-mail: ascitech@uni-sz.bg

 



ISSN 1313 - 8820 Volume 2, Number 4
December  2010





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

1 2 1 1I. Gospodinov *, S. Chehlarova-Simeonova , A. Stoianova , R. Petkova ,

1Agricultural Institute,6000 Stara Zagora, Bulgaria
2Research 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.
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the soil layer  0-100 cm was 21.8%. The slope of furrows was 1% Introduction 
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. From numerous studies over the past 20 years on surge 
The change of the speed of infiltration of water in the soil can be irrigation furrows it has been found in most cases that it has 
determined indirectly through the time of achievement and drain to a advantages compared to the continuous one. These advantages are 
certain length of the furrow, during the different stages of water reflected in the shorter time for water to reach the end of the furrows, 
infiltration into soil. When at each  subsequent surge these times high uniformity of irrigation rate along the furrows, reducing the 
became equal, this means that the infiltration rate has gained its surface runoff loss of irrigation water from deep filtration and flow if 
upper limit, which is the speed of water infiltration in the given soil.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 Results and discussion
continuous one.

Bautista and Wallender (1985) did not find any effect of surge The results of time for the water front to reach certain distances 
irrigation in sandy medium clay (clay loam) soils. Izuno and Podmore (25, 50, 75, 100, 125 and 150 m) along the furrow for water 
(1985) have examined the law of water filtration in the soil at surge movement in wet and dry bed, are given in Table 1 and 2. In Table 1 
mode of water submission. The result showed that a complete cycle he data pulses for 10 minutes and in the second pulses in 20 minutes 
of the pulse (reach and drainage) is sufficient to dramatically shift are given. With pulses of 10 minutes it is shown that 50 m along the 
from changing by the time of speed to infiltration rate to constant furrow still wetting the bed of furrows the time of wetting reach its 
filtration rate of the soil. Three phases of infiltration have been constant value. At larger distances from the first wetting pulse the 
established: with initially dry soil, in transit caused by the initial time has been dramatically reduced, after  2-3 pulses it reaches the 
wetting of the furrow and in wet soil. In the first part of the wetting fixed values.
furrow infiltration rate is identical to that of constant watering. In the For pulses of 20 minutes the same rule applies - after the first 
secondary surgee, already moistened at the first surgee part of the wetting pulse the time is dramatically reduced. In the second and 
furrow, is considered. This subject is subordinated to the "transit" third pulse a constant value is reached. Constant values of time 
infiltrative function. In the third successive surge "wet", "transit" and show that the rate of infiltration is close to the constant speed of 
"dry" mode of infiltration are altered. filtration of water in the soil.

The purpose of the study was to determine the speed of change On Figure 1 and 2 time drainage and water contact along the 
and softly bring it closer to the steady speed of filtration of water in furrows with pulse irrigation (by 10- and 20-minute pulses) in 
soil irrigated with surge on Cinnamon forest soils. 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 Material and methods
increasing distances along the furrow drainage times increases and 
the curve connecting the values has a convex form.The experiments were carried out on the cinnamonic forest 

The curve showing time for the water front to reach the soils in field station “Chelopechene” . The maximal field capacity of 
distances along the furrow in reaching constant values is concave 
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Surge №

1
2
3
4
5
6
7

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

L =100 m

62
12
12
10
10

L = 75 m

40
9
10
7
8
7

L = 50 m

17
6
6
3
3
3
3

L = 25 m

7
4
3
2
2
2
2

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

Surge №

1
2
3
4
5
6
7
8
9

10
11
12
13
14

L  = 25 m

6
2
2
2
2
2
2
2
2
2
2
2
2
2

Times to reach (min)

L = 50 m

 
16
3
3
3
3
3
3
3
3
3
3
3
3

L = 75 m

 
 

45
10
8
5
6
7
6
6
6
6
6

L = 100m

58
11
10
10
6

10
8
9
8

L = 125m

88
12
10
10
10
10

L = 150m

137
14

Table 1. Times to reach certain lengths of furrow in Cinnamon forest soils. Surge irrigation t = 10 min, T  = 140 min.imp pol
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type. Reducing the time in the second phase of the movement of increased contact time of water in the soil along the furrows and is 
water in the furrows to reach constant values corresponding to the basis of the advantages of pulse irrigation to continuous one. 
constant speed of filtration of water in the soil, combined with the (Figures 1 and 2). These advantages consist of reducing the time to 
increasing value of time to reach the rear drainage leads to reach the end of furrows, increasing the time of contact with ground 

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

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
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water along the furrows, more equal distribution of irrigation rate, Bichop AA, Walker WA and Humphreys AA, 1982. Energy and 
realization of irrigation rate near to the optimal standards reducing water conservation with surge flow. ASAE Paper, 82-2101, St. 
losses of irrigation water from deep filtration and runoff, reducing Joseph, MI.
irrigation erosion. 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 

Conclusion Netherlands.
Gospodinov I, 2009. Comparative studies between continuous 

Application of surge irrigation on Cinnamon forest soils during and surge irrigation., Thesis for PhD, Agricultural Institute, Stara 
the second phase of water movement in furrows (wet bed Zagora. (Bg)
movement) even after the first pulse leads to change of the most Gospodinov I, Stoyanova А and Petkova R, 2009. Amendment 
important characteristics of the irrigation process. The time to reach speed of water infiltration in surge irrigation. International Scientific 
was sharply reduced and is close to its permanent value for the Conference Sustainable Agriculture and competitive, 1-2 October 
length of the furrow. The time to drain is rising and is close to 2009, Stara Zagora. (Bg)
constant values. The speed of infiltration is close to the constant Izuno FI and Podmore TH, 1985. Infiltration under Surge irrigation. 
speed of filtration of water in the soil. Transaction of the ASAE Paper, 84-2089, St. Joseph, MI.

Podmore TH, Duke HR and Izuno FI, 1983. Implementation of 
surge irrigation. ASAE Paper, 83-2018, St. Joseph, MI.
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