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Abstract

Real-time irrigation management considering field condition,
has an important role on water saving and stability of
agricultural and horticultural production. One of the
approaches of real time irrigation management is the use of soil
moisture sensors that have important effect on improving water
productivity. In this study the feasibility of designing and
evaluation of Iranian soil moisture accompanying watermark
sensor was investigated in different soil textures. For designing
and calibrating of Iranian soil moisture sensor, an experiment
was conducted in 2018 and 2019 at Soil and Water Department
of Yazd Agricultural and Natural Resources Research and
Education Center. The designed sensor was evaluated in three
different soil textures including sandy clay loam, loamy and
silty clay with 4 replications. The designed and watermark
sensors were calibrated in three soil textures, compared and
validated with the direct method of soil moisture measurement.
Results showed that the designed and watermark sensor could
estimate soil moisture in loamy and sandy clay loam soil
textures with proper precision. While in silty clay soil texture
both designed and watermark sensors couldn't estimate the soil
water content with acceptable precision. According to the
results of this study, for soil water content lower than 50%AW
(50% of available water), the designed and watermark sensors
could accurately estimate the soil moisture. While for the soil
water content upper than field capacity these sensors couldn’t
acceptably estimate soil moisture.
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Fig. 1- The components of the designed sensor
(a: Designed sensor, b: Internal view of the sensor, c: Electrical resistance device, d: software)
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Table 1- Soil characteristics of the studied areas
axdlbed y90 sblo S Olwogad - Joua

Location Soil Silt Sand Clay pH Electrical
texture (%) (%) (%) Conductivity
(EC*10%
Pistachio Nursery- Bahabad-Yazd Sandy clay 27.3 50.7 22 7.6 4.3
province loam
Pistachio Nursery-Mehrize-Yazd Loam 29.06 46.34 24.6 7.7 2.8
province
Landscape-Nosratabad-Yazd province  Silty clay 46.8 2.2 51 7.8 2.4
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Fig. 2- Preparing steps of the experiment for testing the designed sensor
(a: Soil saturating, b: locating the sensor into the soil, c: Connection of the sensor to the computer, d& e:
Running the software)
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Table 2- Calibration equations of the soil moisture sensors
S mwCugby s jgmia (Srwly Yo Y Joua

Soil texture
Silty clay loam Sandy clay loam
Watermark sensor y = 0.0138x + 10.667 y = 0.009x + 4.2686 y = 0.009x + 1.6419
R2=0.7982 R2=0.8735 R2=0.956
Designed sensor y = 4.9951¢0-0008% y = 1.0678e%-0012% y = 3.4481¢%0007x
R?=0.6707 R?=0.9469 R2=0.9089
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Fig. 3- Comparison of the soil moisture estimated by sensors with measured data
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Morphological and Molecular Identification of
the Microalgae Affecting on Bad Smell and
Unsavory Production in Garmsar Drinking

Water

B. Nowruzi ©* and M. Monsef Shokri?

Abstract

Drinking water of city of Garmsar runs into large pools before
being filtered. Recently, due to the growth of algae and their
blooms in water surface, following the mortality of many
algae, the water became unsavory with bad smell.
Deterioration of algae causes the accumulation of a wide
variety of organic material which provides a suitable condition
for the growth of bacteria, insects, and fungi. To study the algal
flora of the pools water samples were collected randomly from
different parts and depths of the Garmsar water plan pools, in
order to suggest solution for blooming problem. The algae
were purified after growing on Cul0 culture media. After two
weeks, the species were identified according to valid key of
Koméarek et al. (2014). Morphologic variation of samples
investigated to determine their taxonomic condition in Cul0
culture media. Moreover, morphometric and genetic (16S
rRNA) data were used to characterize the cyanobacteria strains
in liquid suspension cultures and solid media under
photoautotrophic conditions. Results demonstrated that the
studied strains belong to three divisions of cyanophyta,
chlorophyta, and bacillariophyta which includes Anabaena,
Synechococcus genera belong to cyanophytae, Ulothrix genus
from chlorophyta, and Diatoma from bacillariophyta.

Given the presence of microalgae in Garmsar drinking water
and their associated risk, the molecular methods are suggested
as a reliable and accurate method in addition to morphological
analysis in order to identify the types of algae that form into
harmful algal bloom.

Keywords: Drinking Water, Garmsar, Microalgae, Bad Smell
and Unsavory Production.
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Salt (gr/L)
Ca(NOs); 0.04
K2HPO4 0.01
MgSQg4,7H.0 0.025
N6.2C03 0.02
Na28i03 0.025
FeCl; 0.08
Distilled water 1L
Agar 10 gr

Wraiged (5919890 (2Ll —¥-Y
b psk ool oylie (Al (ST papsl cusd 4y g gilolix
ST3S05 yge 4 dolr oyl cuiS bz (59 g 4n8by gl
oo gl oY 5 5 g uyieal Ly 93 418 ol ot ol oS
B > (Sl slapsh polsS gl (sgie (Sl a0
d D YA slod g S Yorr BV (o) i b by SBLI
aw b g3 51w (Nowruzi et al., 2013) suis o3l )8 o1 Kol

Table 2- oligonucleotide primers of 16S rRNA used in this study
adlao (g1l 43 b 03] 16S rRNA (5w 9dS 9351 (s pou] o =Y Jgu>

Target gene

Sequence 5 —» 3

Reference

16S rRNA

PA (5-AGAGTTTGATCCTGGCTCAG-3)

Taton et al., 2003

B23S (5-CTTCGCCTCTGTGTGCCTAGGT-3")
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Fig. 1- Gel electrophoresis of the 16S rRNA PCR-
product
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165 rRNA (gl

Fig. 2- A, representing the Anabaena filaments and
B, representing the blue green cells of
Synechococcus at 400x magnification
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Anabaena agw 45 cwl o] 5l Sk s Jods 3 a9l s
5 Anabaena sp. (PCC 7120) ayom b doy> A0 l5se L SP.

wew b Joy A i 4 Synechococcus sp. 4gw
2,y cals Synechococcus PCC6301

Anabaena wis olobis ol jw s sl uws 5l S
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Table 3- Limnological parameters of the sample site
S peiged o (Sujglomed (s hol )b Y Jga

pH Temperature (°C)  Salt( mg L)

Nitrate (mg L™)

Phosphate ( mg L™)

8.7 27 125

0.06 0.06
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http://www.ncbi.nlm.nih.gov/BLAST
https://www.ncbi.nlm.nih.gov/nuccore/M22997.1
https://www.ncbi.nlm.nih.gov/nuccore/S39338.1

F'i’g. 5- E representing the girdle-like chloroplast and
F representing the end cell of Ulothrix at 400x
magnification
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Fig. 3- A representing the Anabaena filaments and
C, representing the square diatoms at 400x
magnification
C g Anabaena gLdumy j sadylWis A - IS

XFes ol b IS 1555 ke sWegils onima i

Fig. 4- A representing the Anabaena filaments and
B, representing the Synechococcus and C
representing the elliptical diatom at 400x

magnification
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Table 4- Percent of similarity of two identified cyanobacteria by blast nucleotide analysis
S 90 93 CaowWy 5JUT 51 o3l b ol (o bwlid (6 55 Ugilw 41w 93 Calid w0 )5 —F Joun

Molecular marker Strain Best hit indicated by BLAST Identity (%)
165 rRNA Anabaena sp. Anabaena sp. (PCC 7120) 95
Synechococcus sp. Synechococcus PCC6301 96

ITAR 5l ¢ 0,lond 3 35U JUo ¢y ol o golhe coliyling
Volume 16, No. 1, Spring 2020 (IR-WRR)


https://www.ncbi.nlm.nih.gov/nuccore/M22997.1
https://www.ncbi.nlm.nih.gov/nuccore/S39338.1
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