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Abstract. Irrigated fruit tree growing is a special category of fruit tree
growing, which is clearly superior, irrespective of the pedo-climate area in
which practice. The main objective to be achieved through irrigation is to
maintain the depth where the spread are the roots of trees, optimum water
content. Special conditions of Dobrogea, for the supply of adequate water trees,
maintaining the water content of soil above the minimum ceiling (over 50% of
IUA) on the depth of 1.0 min optimum can satisfy their requirements. The data
obtained showed that since the end of May reserve of ground water from a
depth of 0-1.0 m was close to the minimum ceiling. Consequently, it ordered the
implementation rules of irrigation with different norm of wet, specific methods
of application located water (drip and micro sprinkler). As such, during the
study 2003 and 2004 by applying localized irrigation (drip and micro sprinkler)
| wanted to keep the reserve of soil water in the upper part of the active interval
humidity.
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Rezumat. Pomicultura irigatd constituie o categorie speciald de
pomiculturd care este net superioard, indiferent de zona pedoclimatica in care
se practica. Obiectivul principal care trebuie realizat prin irigare este de a
mentine pe addncimea unde sunt raspdandite marea majoritate a raddcinilor
pomilor, un continut optim de apd. In conditiile speciale din Dobrogea, pentru
aprovizionarea corespunzdatoare a pomilor cu apd, mentinerea continutului de
apa din sol deasupra plafonului minim (peste 50% din IUA) pe addncimea de 1
m poate satisface in optimum cerintele acestora. Datele obtinute au ardtat ca
inca de la sfarsitul lunii mai rezerva de apa din sol de pe addncimea de 0-100
cM s-a apropiat de valorile plafonului minim. In consecintd, s-a dispus
aplicarea irigarii cu norme diferite de udare, specifice metodelor de aplicare
localizatd a apei (picurare si microaspersiune). Ca atare, pe parcursul anilor
de studiu 2003 si 2004, prin aplicarea irigarii localizate (picurare §i
microaspersiune) am cautat sa mentinem rezerva de apa utild din sol in partea
superioara a intervalului umiditatii active.

Cuvinte cheie: udare prin picurare, microaspersiune, continut in apa al
solului

INTRODUCTION

Water is an indispensable factor in vital activity of plants, without water is
not possible to develop characteristic processes of life.

591



The main objective which is sought by irrigation of trees consists in
maintaining the optimal humidity level for each phenophasis (Muresan D. and
collaborators -1992, lancu M. and Popa C., 1989).

Researches conducted in Dobrogea (Grumeza N. and collaborators, 1979, P.
lonescu, 1986, Popa C., 1987, Septar L., 2003) highlight the importance and
effectiveness of irrigation on the main species in the fruit-growing area (peaches
and apricots). Experiments were performed on other species of new fruit-growing
plantings outlining the requirements to water trees and favourable effects of
irrigation.

Localized irrigation consists in wetting with controlled quantities of water,
distributed near the plants, mainly in the root growing area.

Providing a fruit-growing plantation with optimum quantities of water in
soil is a measure of maximum importance, but which must be applied taking,
strict account of trees necessities.

The paper aims to highlight the effect of localized irrigation on water
reserve from soil, in the special conditions of Dobrogea.

MATERIAL AND METHOD

Drip irrigation was performed with two types of drippings Tack (b2) and Tipaz
(b3), norm of wet was 18 mm, and the dripping flow was 4l /h for the both types of
drippers. Drippers were placed on the pipeline at a distance of 1 m between them.

Micro sprinkler irrigation was realized by two types of micro sprinklers,
respectively micro sprinkler with a debit of 12 / h (b4) and a micro sprinkler with a
debit of 271 / h (b5). Norm of wet was 30 mm for the first type of micro sprinkler and 60
mm for the second type of micro sprinkler. Micro sprinklers were coupled to the
pipeline at different distances, respectively 3 m for the first type of micro sprinkler and
6 m for the second type of micro sprinkler.

To determine the water reserves from soil it was used the gravimetric method
(Canarache-1964, quoted by Obrejanu and collaborators). Soil sampling was conducted
using a soil probe on different depths, from 0.20 to 0.20 m to 1.0 m.

Moisture content of soil was determined as the weighted average on profile,
being expressed as a percentage of dry soil weight.

RESULTSAND DISCUSSIONS

The effect of localized irrigation on water reserves from soils was followed
over a period of 2 years, 2003 and 2004 respectively. Each year, the water content
obtained in irrigated variants was compared to that obtained in non-irrigated variant
witness (bl).

The data in fig.1 regarding water content of soil (% of AHI), in non-irrigated
witness (b1) shows that in 2003, during the growing season, it represented 77.05%
of AHI in the third decade of the April, then decreased until June, second decade
(29.41%) when probably because the amount of precipitation fell, increased to
40.52%. In July and August, the water content of soil (% of AHI) ranged between
13.27 + 24.58%, with a maximum recorded in July, Il decade.
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Fig.1. The water content of soil (% of A.H.1.) in irrigated variants compared with

non-irrigated variant in 2003
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Due to large amount of rainfall recorded in the second decade of the
month of September, 136.9 mm respectively, the water content of soil increased
to 61.7% of AHI then decreased.

For the drip irrigation variant with the dripper type "Tack” (b2), following
the norm of wet (5x18mm) and rainfall fell during the growing season, the water
content in soil ranged between 60.98% (second decade-August 2003) and
98.69% (Il decade, September 2003).

In the case of drip irrigation with the dripper “Tipaz” (b3), under the same
conditions, the water content of soil ranged between 59.67% (Il decade, July
2003) and 99.93% (second decade, September 2003).

For the irrigation variant by micro sprinkler with the micro sprinkler with
q =12 1/ h (b4), after applying the norms of wet (5x30 mm) and the amount of
precipitation fell during the growing season, the water content in soil oscillated
between 59,8% (I decade, July 2003) and 96,14% (Il decade, September 2003).

In the case of micro sprinkler irrigation with g=27 I/h (b5), after applying
the norms of wet (4x60 mm) and the amount of precipitation fell during the
growing season, the minimum value of the water content of soil was in the third
decade the month of May, respectively 50.06% and the maximum was 94.31%
of AHI and was recorded in the first decade of July 2003.

In the year 2004 (fig. 2), in the witness variant (b1), the water content of
soil (% of AHI) was influenced only by the amount of rainfall. This oscillated,
in the growing season between 14.15% and (Il decade, August 2004) and
64.44% (1l decade, July 2004).

Under the influence of the rainfall during the growing season and the
quantity of additional water applied by irrigation (54 mm), in the drip irrigation
variant with the “Tack” type dripper (b2), the water content of soil ranged
between 65.49% (Il decade, August 2004) and 99.35% (I decade, June 2004).

As well as, in the drip irrigation variant with the “Tipaz” type dripper
(b3), under the same conditions, the water content of soil (% of IUA) recorded a
minimum of 62.88% (I decade, May 2004) and a maximum of 100% (I decade,
June 2004).

The water content of soil (% of IUA) for the micro sprinkler irrigation
with the micro sprinkler with g = 12 | / h (b4), the quantity of rainfall and the
amount of additional water applied by this wetting method (90 mm), ranged
between 42.2% (111 decade, July 2004) and 101.11% (I11 decade, August 2004).

Dates from fig. 2 shows that in the case of micro sprinkler irrigation with
g=27 I/h (b5), the water content of soil (% of IUA), after rainfall recorded
during the growing season and wettings (2x60 mm) ranged between a minimum
of 60.65% (I decade, May 2004) and a maximum of 99.15% (I decade, June
2004).
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non-irrigated variant in 2004

S
£3
NN =
< apeosp p— °
™~ paILy To =
SN pay cg 92
N B o ®© >
~ 7 7 a $8 S
™~ apeosp 2 spedsp ES no <
puodss 3 puodss 2 o
apeos [Zhst
apedsp peosp = 3
sy °
181y 3
()
apeosp g
apeodsp pau €3
© >
piiyy - apessp =
=S wn > < () b
=] K-l puodas = Q — T
apeodsp o 08
=
1S apeosp + 2
: = R
dpedsp o apeosp a 38
puodas % puodss % % m
Moo 2 | @ 2 2 3
|peodap o apedep -3
4 o 5 R
18114 sy o~ E g
apeosp T ©
o~ >
spedsp 2 sy 2 _ - >
sy E = 23 &
apeodsp m — - W
apedep T piy < < °
" 11U Aw Y T T T T T T + T T =
Py g 8 ¢ 8 &8 2 ° v £ 2
T +—
cooo0o0o0o0o o0oo ©
O 0 OW<ITNO®WOSSTAN T
N A A (wuw) uonebur ybnoiyy o o o o o o
N o <) © < N
(ww) suoneydiosid paijdde sa1em jo A1nuend = o

I'H'V UIp 9% 1US1U0D JSJ_A

Fig.2. The water content of soil (% of A.H.1.) in irrigated variants compared with



Distribution of rainfall during 2004 has enabled the achievement and
maintenance on the depth of 1 m in non-irrigated variant of water content superior
to the minimum ceiling of moisture until early July. Decrease of the water content
on the depth of 1 m below the ceiling in the first decade of July required first wet
on 1 July 2004. However we have to specify that in the irrigation variants, even
before the first wet, the values of water content on the depth of 1 m were higher
than values recorded in non-irrigated variant, probably due to residual effects of
the application of irrigation in the previous year (2003).

During the growing season of 2004, and during 2003, the as a consequence
of application of irrigation, the water content of soil was achieved and maintained
well above the minimum ceiling of humidity.

CONCLUSIONS

Irrigated fruit tree growing is a special category of fruit tree growing, which
is clearly superior, regardless of the area in which pedo climatic practice.
Regarding the content of the work was started on the desirability of irrigation,
taking into account the specific natural area, characterized by some of its features,
such as the precipitation. Researches have aimed to solve the need of irrigation in
arid conditions of Dobrogea.

Irrigation of trees is one of the most important technological links. Results
obtained by applying a different number of wettings, with wetting rules of 18 mm,
30 mm and 60 mm have highlighted the fact that the water reserve in the soil
depth of 1 m, in the two years analyzed, was maintained in the upper humidity
range assets (AHI), which provided optimal conditions for the development of
fruit trees.
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