INTERNATIONAL CONFERENCE
on SUSTAINABLE LAND USE and
MANAGEMENT

‘Sharing Experiences for
46le Use of Natural Resources’

10 — 13 June 2002
- Canakkale TURKEY




A Research on Irrigation Water Quality of Canakkale, Ezine
and Lapseki Provinces

Sabri SENER', Tuncay DEMIRER?, Siikrii KALELT®

' Agricultural Structures and Irrigation Department, Faculty of
Agriculture, Canakkale Onsekiz Mart University.

*Soil Department, Faculty of Agriculture, Canakkale Onsekiz Mart
University. '
*Soil and Water Laboratory, Agricultural Extension Service of
Canakkale, Ministry of Agriculture and Village Affairs.

Abstract

This research was carried out to determine the irrigation water quality of Canakkale,
Ezine and Lapseki provinces. Irrigation water samples were collected from surface
waters, reservoirs and well waters in the research area, during the Irrigation period. EC,
_pH, temperature, NO;~, NO;', CO;”, HCOs™ , SO, CI, K*, Na*, (Ca+Mg), RSC and
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SAR measurements were carried out at all samples.

The data obtained from the research results showed that all samples collected from
surface waters, reservoirs and well waters were suitable for irrigation purpose, except,
three samples from Halileli Village, Yeni Mahalle and Umurbey well waters contained
high levels of NOs, which is not suitable for a sustainable irrigation. Even though the
results of the measurements indicate that surface water is better than ground water in
terms of chemical quality, surface water is more likely to be contaminated with
domestic and industrial disposals especially when big settlements are close to the

stream.
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Introduction

Total agricultural farm lands are 333 573 hectars in Canakkale Region. 120 000
hectars of this land is suitable for irrigation but only 60 000 hectars are under
irrigation today. This research was carried out Canakkale, Ezine and Lapseki
provinces which covers 79 050 hectars of agricultural land which is
aproximately 24 percent of the total agricultural area of the Canakkale Region.
Generally mesothermal climate prevails in the region, which is relatively dry
and hot in the summer, cool and rainy in winter. Relative humidity is about 64
percent in summer month and 78 percent in January, yearly average is 71
percent. The annual average temperature is 14.8°C. The average monthly
maximum and minimum temperatures are 24.6°C in August and 6.2°C in
January. The average annual rainfall is 610 mm in Canakkale province
(Anonymous.2001).



Since the irrigated area has been in creasing every year in the region, utilization
of the lower quality surface and ground water is also increasing. But this
situation creates salinity and toxicity hazards for agricultural crops and soils
(Ayyildiz, 1976). The aim of this research was to determine the quality and
suitability of surface and ground waters used in irrigation in Canakkale region
and then if there were salinity or toxicity problems to inform the farmers and
extension service people, to take necessary precautions.

Materials and Methods

This research was carried out on the samples collected from dams, creeks and
farmers’ well waters used for irrigation in Canakkale, Ezine and Lapseki
provinces. Two monthly samples were collected during irrigation period (June-
July) from 22 locations in 2000. Samples from wells were collected after the
pump had been running for at least twenty four hours and samples from streams
was taken from running water. At the time of collection, a label bearing a short
identifying description was attached to the bottle. Name of the farmer, location,
irrigated crops, temperature of the water, farmers observation on the source of
the irrigation water (possible contamination reasons) were also recorded (US
Salinity Lab. 1954).

K, Na*, (Ca™+Mg™), CO;7, HCO; and pH according to Tiiziiner (1990) and
other parameters ( EC, CI', Nitrite, Nitrate, Sulfate )were determined with La
Motte Smart Colorimeter.

The data collected from water analysis compared with standard water quality
parameters.

Results and Discussion

Irrigation water analysis results given at table 1 compared and evaluated
according to standard irrigation water quality criteria (Anonim,1991 and US
Salinity Lab. 1954). Also chemical composition of some irrigation water in
Canakkale Region analysed by State Hydraulic Works Laboratory are given at
table 2 for comparison. Some well waters of the farmers evaluated according to
drinking water standards (Anonim, 1991).

Evaluation of the research results is the following; Saricay Creek water salt
content was rather high at the down stream and classified as C4S;. SO4~ content
varied from 240 to 340 ppm and considered 3“ class irrigation water
(Sener,1983) (sample no:1). But at the upstream of the same stream

conductivity is very low (465 micromhos / cm) and classified as C,S,;

(numbered, 18). The main pollutants for the downstream of Saricay creek might
be industrial waste waters and discharge waters from settlements.
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Water analysis results showed that; Irrigation water samples collected from the
locations (numbered; 2, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21 and 22) were suitable for irrigation when compared with standard parameters
mentioned above. But on the other hand well waters from Halileli Village
(numbered 3 and 4), and Umurbey area (numbered 10) showed high NO; and
NO, contents especially in the water samples collected in July. Almost two to
three times more NO; and NO; levels at the end of irrigation season showed that
overuse of well waters during the summer period caused to lower water levels
in the wells and as a result of seepage from the sewers and other organic
pollutants nearby increased the NO; and NO, contents of the well waters. These
kinds of waters should not be used continuously for irrigation.

pH values from 6,5 to 8,4 are considered permissible range for irrigation waters
and pH values of the waters sampled varied from 7,2 to 8,0 which is suitable for
the most crops (Tok, 1997; Hoffman at all 1992).

Temperature of irrigation waters is an important factor for germination of the
seeds and for the plant development. Irrigation water temperatures lower than
10°C and over than 30°C may retard growing and cause some hazardous
developments in most crops (Ayyildiz, 1983). Temperature values of the waters
sampled, varied from 13°C to 18°C in the well waters and 21°C to 25°C in the
surface waters (table 1).

Evaluation of the water quality measurements at table 1 and table 2; show that
surface waters are mostly have low salt and toxic material content and suitable
for irrigation in Canakkale Region. But some of the ground waters are
contaminated with organic pollutants and should not be used continuously for a
sustainable irrigation.
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Table 1. Water Quality Measurements of Canakkale, Ezine and Lapseki Provinces.

E.C. N cr COs  HCOs gl:m- sc Class
Location, water sampled  Date ;I‘ pH  mmhos/ NO;”  NO. 50, ! 3 _ 0s g R K . SAR  of
No C ppm  ppm ppm ppm me/l  me/l me/l me/l me/l me/l
cm Water
i Sarigay Creek 28.06.00 23 7,5 2080 0.56 0,02 340 0,04 - 3,9 17,8 - 0,72 10,7 3,59  Gs5S,
25.07.00 23 7,3 2380 - 0,02 240 0,00 0,6 3,1 9,3 - 44 15,64 7,25 CsS
5 Kepez Irrigation Canal 27.0600 17 7,8 435 026 0,03 160 0,08 - 1,8 4,7 - 0,08 0,57 0,37 CS,
- 24.07.00 18 7,5 454 - 0,00 210 0,01 04 1,3 3,7 - 0,07 0,8 0,59 G,S,
3 Halileli Well Water 27.06.00 16 7,7 1462 34.8 0,04 200 0,00 - 1,5 23,7 - 0,12 1,92 0,56 GCsS,
24.07.00 16 7,2 1446 703 0,19 260 0,00 1,6 9,1 18,5 - 0,08 4,8 1,57 GCsS,
. o i 27.06.00 17 7.8 1916 150 0.03 280 0.00 - 11.5 237 - 0.12 1,92 0,56 G55,
+ Yeni Mahalle Well Water 5, 0700 17 72 1886 455 026 360 002 1,6 91 185 - 0,08 48 1,57 GsS,
. 27.06.00 21 7,8 472 0,06 004 9 0,01 04 3,8 53 - 0,05 0,48 0,29 GC,S,
5 Diimrek Dam .
,  Kumkalc Diversion 27.06.00 25 7.6 651 025 003 25 001 - 3,8 54 - 014 191 1,8 GC.S,
24.07.00 25 7,7 543 - 0,01 25 0,00 0,8 2,2 35 - 0,07 1,78 1,35 G.S,
7 Punarbasy Well Water 27.06.00 17 7.8 610 120 006 26 001 - 5,1 72 - 007 080 042 G
24.07.00 18 75 o0l4 226 002 32 0.01 1.2 3.2 5.5 - 005 1.04 0.63 C.S,
8 Uvecik Well Water 27.06.00 18 7,5 1045 9.21 0,01 29 0,00 - 5,3 8,4 - 0,12 4,35 2,14 G55,
24.07.00 18 73 1001 18.5 0,05 28 0,01 1,0 3,7 6,1 - 0,07 4,27 2,44 G35,
9 Umurbey Creek 28.06.00 25 7,3 934 0.56 0,01 180 0,03 - 5,5 10,0 - 0,12 1,87 0,83 CiS,
25.07.00 25 7,6 1261 - 0,00 210 0,00 1,2 2,8 9,0 - 0,16 3,08 1,45 CsS,
10 Umurbey Well Water 28.06.00 15 7,3 1253 0.84 0,08 150 0,04 - 9,1 15,5 - 0,17 191 0,69 C,S,
25.07.00 17 7,4 1362 533 048 230 0,00 1,2 7.0 11,7 - 0,12 2,53 1,04 GsS,
. Alpagut Well Water 28.06.00 13 7,7 481 0.72 0,13 28 0,06 - 3,0 4,7 - 0,10 1,04 0,68 CsS,
Dried out
12 Adatepe Well Water 28.06.00 13 7,5 557 0.47 = 0,01 81 0,01 - 3,1 6,2 - 0,06 0,70 0,40 (.S,

Dricd Out




Table 1. Water Quality Measurements of Canakkale, Ezine and Lapseki Provinces (Continued).

E.C (Ca+ Class
No Location, water Date T L NO; NO. SO, Cr COsy  HCOy Mg) RSC K Na
o pH mmbhos/ SAR of
sampled C cm ppm ppm  ppm  ppm me/l me/l me/l me/l  me/l me/l Water
y Osedere Dam 270600 55 79 831 002 003 370 005 03 24 100 - 0I5 08 037 G
. 27.06.00 23 17,9 528 0,15 0,02 61 0,01 0.3 31 6,2 - 0,12 0,78 044 C.S,
14 Bahgeli Creek .
Dried Out
15 Uluksy Dam 27.06.00 25 7.6 518 052 0,23 33 0,07 - 2,8 44 - 015 079 053 G5,
16 Bayramdere Creek 28.06.00 21 8,0 475 150 0,03 15 0,00 - 4,1 5,5 - 0,05 0,57 0,34 CaS)
17 Umurbey Dam 28.06.00 24 176 576 0,09 0,02 170 0,02 - 3,2 6,7 ~ - 0,12 0,87 048 C.S,
'8 Atikhisar Dam 280600 95 76 465 004 005 160 001 - 20 47 = 009 061 040 G
19 Diimrek Dam 24.07.00 21 79 418 0,06 0,01 10 0,04 1,0 2,0 3.5 - 0,04 0,7 053 GC.S,
. . 24.07.00 18 7.4 618 0.35 0,06 26 0,00 1,0 2,5 4,0 - 0,07 2,02 142 G5,
20 Sarmusakgr Creek
25.07.00 15 75 489 0,02 0,02 39 0,21 0,4 1,9 32 - 0,07 1,58 1,25 G.S,
21 Alpagut Dam
2 Adatepe Well 25.07.00 18 7,2 448 - 0,00 39 0,00 0,6 1,9 37 - 0,04 0,74 054 C.S,
Water




Table 2. Water Quality and Quantity Measurements Carried Out by State Hydrolic Works (DSI,1998) in Canakkale.

Dat Location Cations (me/l) Anions (me/l)
¢ 5
pH § ™
" g & BB _
& E S 2 &£ J E 5
£ = + S .g g %a Z| — F\:h <
2 e + s “on s 8 : S « i T < 2 B 2
B4 8} [} + « Q O — Qo o ' —
A m Z. MU = % I & B o O 7! AT =z ZzZ Z © m O
20.4  Anbardere - 81 1055 293 06 43 573 13 51 699 3,30 208 13 23 1,3 50 - - 33 G5S,
98 B.Anafartalar
* Zimbiiltiidere - 8.1 803 1,89 .05 43 347 9,7 51 684 1,40 124 10 20 1,0 39 - - - .24 GsS,
llgardere
* Sahindere - 7,6 1022 1,74 04 4,7 626 13 0 888 192 167 13 14 0,7 55 - - - 40 GsSy
Ehram
Kireg Ocagy - 7,6 988 217 03 56 331 1l 0 633 3,8 1,20 11 20 1,0 44 - - - A5 GSy
Creek-Begyol
Sogutlidere - 82 1523 530 .06 53 753 18 .51 8,11 421 344 16 29 2,1 64 - - - .33 GsS
Cumah
Kirazhdere - 7,9 993 1,85 .04 53 375 11 0 694 3,11 122 11 17 0,9 45 - - - 260 GsS,
Biga
23.9 Cinarkody-Yenice 23 74 6l5 057 .04 47 187 72 0 61t 053 079 7 79 03 33 - - - 38 G.Sy
97  Spring
" Kayatepe-Yenice 002 7,4 498 1,37 .10 3,1 083 54 0 1,36 0,80 2,92 5 25 1,0 20 - - - .57 GsS,
Kocadere- 005 7,3 325 08 .06 2,1 083 38 0 3,08 0,61 028 4 22 07 15 - - - .68 G5
Kurtlar
Hamdibey
23.1  C.kale Tap - 79 424 0,69 08 22 130 43 0 1,89 0,69 1,85 4 16 05 18 0O 0 25 .09 G.S,
296  Water (Treated)
" Sangay A78 7.4 790 1,03 .08 47 250 83 0 1,68 092 546 8 12 05 36 0 0 33 18 GsS,
Nigankaya
Viranh Creek, 159 74 538 040 03 36 1,70 57 0 496 040 037 6 70 02 27 O 004 49 26 (.S,
Bayramig :
Egref Creek 124 79 298 055 .03 19 09 34 0 240 046 0,17 3 16 05 14 0 003 25 14 G.S,

Bayrami¢
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