VENY /Yyl /N s /) o e ke S
DOI:10.22092/LMJ.2022.125641

ole) Cu e 3o ol 0 SB Cusb)) S ool lacs sl s, A

- Ve . - e
doselo M‘x‘ PRSPy Jﬁm apes ‘@*Lw S
mghamghami@ut.ac.ir.o) ,| 1 351 plesle cslad 553 5 pske otns s cslaran (55,5\aS suSiiny 3 (o Soluy Ky
Jpirvali@aeoi.org.ir .ol x sl 5, olsle (slaas 653 5 o sle oiny s (sl ($555laS saSamyy 5Ll

emoghiseN@ae0i.org.ir.q| :l 5| 35 oloslw cslazas (53 5 psle iy slamen (g5,5laS saSany 5 okl

A CRISH NI PR L ST S P

oASs

5 D pan Olosily Gral3dl 4y somie 25l (T BALS O jae 2 S 51 Olgie 4 539U Gy 53 (6135 Cumslows 435 0
9 Gl Copde S ) Ll oS sldiud (5595 Sl (g Slassgls I oslitul 33,5 O Cb,,48 ylals
9 0l Olgion 8395y 9 SIS Cugh) ez ué Gluly L 45 losls Olis ilisee Oligions LS (0 ) 30 hals
430 33 )l il b GlsS axdl (G955 K 5 F9 55 SKglS Aiile Slatud Slaailbls 3908 Gusi ) ol Ol3ee
b3S 359750 1) S5 iagh s slgims 5 65,5031l 1) oad A Sb0g g slaSud by 5 Slabils S yp0 4 Al o0
9 4y e ol ol dgdien plol p3Y okl 9 Gaetl Susb) G5 41 0LS 9,9 Jleiml Oloy (S5 b 2591
Uil Aty 55 13 39, slaiud lagbsy Cisog b pole lie .ab alys Jgase 5,Shes Glalbl g OT Liz Olesil,
Slubss 5 ol Co e 9 Sl latud o ld 3,15 die) )3 Jlozl (w2 SO SIS Cugb) oz pd

S o 51,1 Sl (sl 150l s2ianls

St Casby oor b Gl oGS il G5 S s g S8 ol e Ol g S (slac3l

olal el G5 plsle glanas 58 5 2 ole blﬁ.;*.n};i (Sl (65,55laS suSian 5 5 1 ges oo J‘)ﬂ—‘


mailto:mghamghami@ut.ac.ir
mailto:jprivali@aeoi.org.ir
mailto:jprivali@aeoi.org.ir
baghajani
Typewritten text
 10.22092/LMJ.2022.125641

baghajani
Typewritten text
DOI:


Golel o s 35 sl S Cusb ) (5,8 05INl Slatn sla S, S /TP

233N ssde UL okl sla i, 5 okl O
WL 5 le) sl IVYLY (glo s gLl gla s,
.(\Ya¥
Lol Sl 4 i $ln o e e
Solal Al 3 53 g slagsusld (5, S50 (T G an
o s S (T e 5 0Y) e
Sl bs) a5 o lel Slae g (3l L L5 e
Slaa gla gy 5l eslanal oS SaS ' a3s (g5,slis
Silwting Sa b okl e 53 (NITSY) 5550 5
U PRV CVR N Y e U v DY U SOV PR W
by Ol wiks 5 Ol 5 S o e Wl g
(FAQT) (55,58 5 Lol Oloslo o S 2ia i
iy (JAEA®) ) 6550 allops 0Ll s
OWLS 5 ol aSbt g e i) sla b, 5 lagssld
LSS Gl Lol ooslis wosd sk
dad ol dlas gy cpl 31yl S a0 0,8 5 (Slatea
23 NITS )8 &ey s Jlaxl ) Sl

MJ&\)‘@)JM&A[S}&)%ATQJ&M

@sauS 5o ST cdy e wlie
G s Jalae oS ol 5L e sane 5 5bas
G s s 43,5 53 oS (PETY) o,dll
5 S sl 5l s elS G s an el ol
OLSer 5 555Y) ol olga Glaplll mlaw 51 s
G Ailge oS Al gl p3Y M8 36 ada (7 eV
Ml ol b ypia Olsea s adlie 53 5 ol oS
OLEbas 5 B 5l ael bl slaalla 3 Xy
Sl a5l s o ol S5 e 5 BB i
(YooY OLan 5 &) 550 oS olsa slaplil
sl B Sl glasble & dan s Lo
Sl e Sy g S G A b a5 sl

d¢ 9 w‘ L ‘(\V/\f’ ‘O\)&QJA B c:b'-kv‘) Sl 63 4 JJ}.A

4-Food and Agriculture Organization
5 -International Atomic Energy Agency
6 -Potential Evapotranspiration
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1- Precision agriculture

2 -Nuclear and Isotopic Techniques
3-Soil and Water Management and Crop
Nutrition Subprogramme
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4 -Remote sensing
5 -Destructive sampling
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! -Biomass Water Equivalent
2 -Footprint
3 -Spatial heterogeneity
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! -Vegetation Indices
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Abstract
Adopting novel policies in the agricultural sector as the largest consumer of water
should undeniably lead to increased water use efficiency and reduced water loss.
New technologies including nuclear techniques can be of great help in improving
irrigation management through optimized water use efficiency. Study has shown
that instrumental monitoring of soil moisture and biomass can be exploited to
determine the required irrigation timing and volume. In this regard, such nuclear
tools as neutron meter and cosmic ray neutron sensor (CRNS) as novel
technologies, installed on farms either in spot installations or in networks, are
capable of estimating soil moisture through detecting hydrogen within soil H.O
molecules and decelerated neutrons. It has been confirmed that these technologies
are beneficially effective in scheduling irrigation by predicting the incidence of
imminent moisture stress and, thereby, determining proper irrigation timing, which
will evidently enhance both water use efficiency and crop yield. This article
provides an overview of the development and application of nuclear and isotopic
techniques (NITs) in irrigation management and introduces methods of NITs tool
calibration.
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