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Abstract: Potato (Solanum tuberosum L.) is highly sensitive to water stress, especially during critical growth stages such as tuber initiation and bulking. In Western Romania, increasing climatic
variability, uneven rainfall distribution, and frequent drought periods during the growing season significantly impact both yield and tuber quality, making irrigation a key factor in sustainable
production. This study evaluates the necessity of irrigation by examining potato water requirements in relation to regional climatic conditions, including temperature patterns,
evapotranspiration, and precipitation dynamics. It also considers soil properties such as texture, structure, and water-holding capacity, which influence water availability and irrigation efficiency.
In addition, irrigation water quality parameters, including salinity and pH, are analyzed due to their effects on soil condition, nutrient uptake, and crop performance. The results indicate that
water deficits during critical phenological stages lead to reduced yields and compromised quality. Modern irrigation systems, such as sprinkler and drip methods, along with monitoring tools like
soil moisture sensors, can significantly improve water use efficiency and crop response. Overall, irrigation is not merely supplementary but essential for achieving stable and high-quality potato
production under current climatic conditions. Proper management of both soil and water resources is crucial for ensuring sustainability and resilience in Western Romania.
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* Introduction

 Potato (Solanum tuberosum L.) is considered one of the most water-sensitive
field crops because its root s %/stem is relatively shallow and its water
consumption increases significantly durlnghkey phenological stages. Under the
climatic conditions of Western Romania, characterized by uneven precipitation
patterns, higher temperatures, and increasing evapotranspiration, maintaining
adequate soil moisture has become an important challenge for sustainable
potato production. In this context, efficient irrigation practices, especially drip
Irrigation systems, represent an |mportant solution for optimizing water
distribution, improving crop development, and reducing unnecessary water
losses durlng the vegetation period.

* |n addition to climatic conditions, soil properties and irrigation water quality
5|gn|f|cantI?/ influence irrigation efﬂuency and cropOFerformance Parameters
such as soil texture, water- holdln%capauty, pH, and salinity affect water
availability and nutrient uptake. Therefore mtegrated irrigation management is
necessary to ensure sustainable potato productlon under the pedoclimatic
conditions of Western Romania.

e Material and method

* The experimental study was conducted within the Educational Resort for Young
Naturalists located in Timisoara, Western Romania. The area is characterized by a
temperate-continental climate with increasing tendencies toward aridization,
irregular preC|p|tat|on distribution, and elevated temperatures during the

materlal used in the experiment was the potato variety Red
medium-early cultivar characterized by high marketable yield

good adaptability, and suitability for irrigat d cultivation systems. The
ognized for its red skin, yellow flesh, an eIatlver good tolerance to

ad an approximate surfa area Qf 1000 m? and was
ation conditions. The d/ O EEgation system was

te:the root zone, improving
irrigation ef ' ation and surface
runoff.
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Water distfibution is achleved through+emitters .placed atregular interv:
ensuring constant soil ‘moisture »within the root zone while reducing Iosses
caused by evaporation and surface runoff. The system allows adjustment of
irrigation frequency and water volume according to BBCH "growth stages,
climatic conditions, and crop water requirements, thereby improving water use
efficiency and eontributing to stable and uniform potato production.

POTATO (SOLANUM TUBEROSUM L.) GROWTH STAGES a
ACCORDING TO THE BBCH SCALE AND IRRIGATION MANAGEMENT 6 =

1. EMERGENCE

BBCH 00-09

2. LEAF DEVELOPMENT 3. SHOOT DEVELOPMENT 4. TUBER INITIATION 5. TUBER BULKING 6. TUBER BULKING 7. MATURATION 8. SENESCENCE 9. HARVEST

BBCH 10-19 BBCH 20-29 BBCH 30-39 BBCH 40-49 BBCH 50-69 BBCH 70-79 BBCH 80-89 BBCH 90-99
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Sprouting Leaf unfolding Side shoots Tuber initiation Tuber bulking Tuber bulking Maturation Senescence Harvest
Emergence and development formation (beginning) (intensive growth) Skin set and dormancy Complete

BENEFITS OF DRIP IRRIGATION

COMPARATIVE PLANT DEVELOPMENT UNDER DIFFERENT WATER REGIMES

HEDATAVE 1005 —f———""‘.__—_——. Maintains optimal soil moisture
+
DEVEL&';MENT n @ DRIP IRRIGATION S A during critical growth stages
NATURAL PRECIPITATION ‘k Improves plant development
50 - s (RA'NFED) and umformlty
Increases yield potential
25 . and tuber quality
& Increases water use efficiency
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BBCH STAGES
IRRIGATION MANAGEMENT ACCORDING TO BBCH STAGES
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Emergence Leaf development Shoot development Tuber initiation v Tuber bulking Maturation Senescence - Harvest
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Irrigate only if at optimal level. : soil moisture. irrigation necessary. . “ (7-10 days)
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Drip irrigation delivers the right

amount of water at the right time /\ Efficient water management o
and in the right place. supports sustainable potato production /s

and stable, high-quality yields.

@ il Temperature,
L humidity, wind

Crop evapotranspiration. Soil type and
(ETc) water holding capacity

Effective rainfall

TECHNICAL AND TECHNOLOGICAL SCHEME OF THE DRIP IRRIGATION SYSTEM
FOR POTATO CULTIVATION - RED FANTASY VARIETY

@ WATER SOURCE

€ MAIN PIPELINE

: 2 PUMPING AND FILTRATION UNIT
Source: public network /
well / storage tank - : Material: PEHD
Recommended parameters: I \ o 0 6 0 e 0 e Diameter: according to
« pH: 6.5-85 {! ‘ PUMP SAND FILTER DISC FILTER AUTOMATIC PRESSURE FERTIGATION WATER flow rate and network length
| SH- AIR RELEASE GAUGE INJECTOR METER
« EC: <1.0dS/m "_ : . = VALVE ] Recommended pressure:
: . WRT > .y B 1.5-3.0 bar
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| 0 FIELD DISTRIBUTION NETWORK

© shut-offvalve
© Main pipeline (PEHD)

@ Secondary / lateral pipeline

m Drip irrigation tubing

@ Drippers (emitters)

@ End cap / flushing end

@ soil moisture sensor

@ Local weather station / controller
@ Control and automation panel
@ Final flushing valve
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ADVANTAGES OF
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£} SYSTEM PARAMETERS . SONMEONERIS ANE TUNCHIONS @ DRIPPER DETAILS MONITORING AND CONTROL J¥ MAINTENANCE
‘ Component | Function DRIP IRRIGATION
* Water source flow rate: @ Water source Provides required system » Dripper flow rate: + Irrigation is applied according « Check pressure gauge and AT P
according to crop water demand . = ~ g‘”’ Snd presoure - 1 :_p; 2L/h to actual crop water demand ‘ flow rate at row ends = High imgation Gifckmity
s iDrippacressine: 0.6-1.2 bar @ Pump eyl ) (ETc, soil moisture, precipitation) « Periodically flush filt |+ Reduced water consumption
Distribution uniformity (DU): > 85% | Q sand + disc filter Retsine suspanded pacticles g * Recommended: automated wehreln p’:':s;lur: sciec'reea;segr (SO-O0% sing)
istribution uniformity (DU): ' __and protects emitters _ emitters: 20-30 cm control with moisture sensors |« Efficient fertigation
« System efficiency: > 90% Q Fertigation injector ﬁ:'{m’;,ﬁﬂ:’ﬁ;"”"ca“°" « Distance between and weather station « Flush lateral lines and tubing 20
« Irrigation dose: according to @ Water meter | Measures water consumption rows: 75-80 cm « Possibility of remote monitoring at beginning and end of season ‘ . &e;t;;:: feo)har diseases
crop water requirements o= Main and secondary pipelines  Transport water to plants and control (application / internet)  Inspect and clean emitters ‘ 8
TS Z ‘ ; t ; Ensure localized, uniform + Higher yield and improved
* lrrigation frequency: depending on (= Eripdubing 4 amitiers | and efficient irrigation « Verify fertigation injector and tuger qz alaty : y
BBCH stage, soil, and climate r q}' Sensors and weather station h:'onit(qr soirl‘;n‘gislure and connection tightness ‘ :
climatic conditions
Automates irrigation
| @ Contol panel | according to programmed settings
é Flushing and air valves :'t?iz‘:r:?:::::‘,ifn
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ORIENTATIVE TECHNICAL DATA '
Field area Row length Row spacing Number of rows Drip line length / row Number of emitters / row Total required flow | Inlet pressure Dripper pressure
gt |
~1000m? | ~50 m | 75-80 cm | 12-14 ~50 m ~170-250 2.0-3.0 m*h 1.5-3.0 bar 0.8-1.2 bar

* The preliminary results highlight the positive effect of drip irrigation on potato development under
the pedoclimatic conditions of Western Romania. Compared to the control variant, the irrigated
plots maintained more stable soil moisture during the critical BBCH stages (30—-69), supporting
better vegetative growth and improved plant uniformity. The irrigated plants showed superior
development indicators, while the non-irrigated variant was more affected by irregular rainfall and
Increasing evapotranspiration.

* Dripirrigation improved water availability in the root zone, reduced water losses through
evaporation, and ensured more uniform crop development across the experimental field. Although
the experiment is still ongoing and harvest data are not yet available, current observations suggest
that the irrigated variant may achieve higher yield potential, improved tuber uniformity, and better
crop stability compared to the control.

 Conclusions

* Under the current climatic conditions of Western Romania, characterized by irregular rainfall and
increasing drought tendencies, drip irrigation represents a promising solution for sustainable potato
cultivation. Preliminary observations show that controlled irrigation contributes to maintaining
optimal soil moisture during critical BBCH stages and supports improved crop development
compared to non-irrigated conditions. The integration of irrigation management with soil and water
qguality assessment may significantly improve water use efficiency and production stability for
potato crops cultivated under increasing climatic variability.



