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Annotation

This study investigates the influence of environmental factors—specifically temperature and relative
humidity—on the accuracy of moisture content determination in stored grain. Experimental data demonstrate
that under elevated conditions (30°C and 75% relative humidity), electronic moisture meters exhibited
deviations of up to 1.5% when compared to the gravimetric method. In contrast, under stable conditions (20°C
and 60% relative humidity), discrepancies were minimal (<0.3%). The gravimetric method proved to be more
reliable and consistent across all test conditions. A comprehensive literature review supports the hypothesis
that environmental fluctuations can distort moisture readings, highlighting the importance of controlled storage
environments and calibration adjustments in electronic devices. This research contributes to the optimization
of grain storage strategies and enhances measurement accuracy in agricultural practice.

This work contributes to the improvement of quality control procedures and offers practical
recommendations for grain storage standards.

Keywords: Grain moisture, relative humidity, storage conditions, temperature influence, gravimetric
method

Introduction Research Question: How do temperature and

Grain moisture content is a critical parameter  relative humidity affect the accuracy of grain moisture
affecting storage stability, quality, and economic  determination during storage?
value. Inaccurate moisture readings can lead to Hypothesis: Changes in ambient temperature and
spoilage, microbial growth, and significant post- humidity cause systematic deviations in grain
harvest losses. As grain is increasingly stored for long  moisture measurements, especially when using
periods under variable climate conditions, gravimetric and capacitance-based methods.
understanding the impact of environmental factors on Materials: Wheat and barley samples were
moisture measurement becomes crucial. Numerous  collected in the Akmola region (2024), each batch
studies have examined moisture determination  weighing 10 kg. Grains were cleaned and conditioned
methods, but few focus on how fluctuating storage  to an initial moisture level of ~14%.
conditions affect measurement accuracy. Experimental Setup: Samples were stored in

The objective of this study is to evaluate how  climate chambers at three temperatures (10°C, 20°C,
temperature and relative humidity affect the accuracy ~ 30°C) and three relative humidity levels (45%, 60%,
of grain moisture measurement, particularly  75%). Moisture content was measured every 48 hours
comparing gravimetric and electronic methods. The  over 14 days.

hypothesis is that environmental fluctuations Methods:

introduce systematic errors, especially in rapid Gravimetric method: Drying at 130°C for 2 hours,
electronic devices. The research aims to define  per GOST 13586.5-93.

critical thresholds and propose recommendations for Electronic method: Wile 55 moisture meter.

minimizing measurement errors under varying
storage conditions

Materials and Methods

75



IMPACT OF TEMPERATURE AND HUMIDITY ON MOISTURE CONTENT DETERMINATION IN STORED GRAIN

Comparative Table: Gravimetric vs. Electronic Method for Grain Moisture Determination

Condition Gravimetric Method Electronic Observed | Reliability Assessment
(Temperature Method (Wile Deviation
/ RH) 55)
o o Minimal Both methods reliable;
20°C / 60% . . ) o i
RH (stable) Stable, consistent results | discrepancies <0.3% electronic meter
(0.3%) acceptable
o o Significant Gravimetric reliable;
30°C / 75% . . o .
Stable, consistent results | deviations (up to | ~1.5% electronic meter less
RH (elevated) o
1.5%) accurate, prone to error
General Consistent, unaffected Accuracy . o, | Gravimetric superior
trend across by environment decreases  with | 0.3-1.5% under all conditions
tests Y higher T and RH
Results 2. Bala, B. K. Drying and storage of cereal

The gravimetric method vyielded consistent
results under all test conditions. The electronic
moisture meter showed minimal discrepancies
(0.3%) at 20°C and 60% humidity. However, at
30°C and 75% humidity, deviations increased to
1.5%. This confirms the hypothesis that
environmental factors significantly influence
electronic measurements. Elevated humidity led to
higher variance, likely due to surface condensation on
grains, which distorted express readings. These
outcomes underscore the need for calibration and
compensation in electronic devices used under
variable conditions

Conclusion

The research confirms that temperature and
humidity significantly impact the accuracy of
moisture determination in stored grain. The
gravimetric method remains the most reliable across
conditions, while electronic devices are more prone
to error under environmental stress. Findings support
the implementation of environmental corrections in
moisture measurement systems and highlight the
importance of climate-controlled storage to ensure
grain quality. These insights can inform storage
protocols and instrumentation design, reducing post-
harvest losses and enhancing data reliability in
agricultural monitoring.
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Teuseren b.
«Kazaxcman cmanoapmmay siacane memponozusi uncmumymoly PMK, Acmana, Kazaxcman

CAKTAJIFAH ACTBIKTBIH bIJIF AJIIBIJIBIFBIH AHBIKTAYFA TEMIIEPATYPA MEH
bUIF AJIIBIJIBIKTBIH 9CEPI

Anjaarna

ACTBIK cakTay OapbIChIH]Ia OHBIH Carackl MEH KayiNCi3iriHe e YJIKEeH acep eTeTiH (aKkTopiapabiH Oipi —
BUTFAJ/IBUTBIK. ACTBIKTaFbl BUFAJIBUIBIK JEHTell KOpIIaFraH OPTAHBIH TEMIIEPATypachl MEH CAJIBICTBIPMAJIBI
BUTFAJ/IBUIBIFBIHA TOYenai. By 3epTTeymiH MakcaThl — CakTay >KaFJaiylapblHAarbl TemIeparypa MeH
BUTFAJIBUTBIKTBIH ACTBIKTAFBI bUIFAJl MOJIIIEPIH aHBIKTAYFa 9CEPiH 3epTTey.

3epTTeye TeMIepaTrypa MEH aya bUIFaNAbUIBIFBIHBIH aCTBIK bUIFAJIbUIBIFBIHA dCEpl TYPil Ke3eHIepae
KapacTbIpbLIAbl. FBIIBIMU JKaHAIBIFBI — CBIPTKBI (DAKTOPIIAPIBIH SCEPIH €CKEPE OTHIPHIIN, bUFAJIIBIIBIKTHI 191
aHBIKTAY SJICTEpIH KETULNIpY. 3epTTey Sfici peTiHjae OakbuIaylbl XKaraaliapAa 3epTXaHalbIK TIKipuOenep
KYprizuial (Oumai »oHe aprna yariiepiMes).

Hormxenep temmneparypanblH 5—10 °C-ka e3repyl rpaBUMETPUSUIBIK OMICTIEH aHBIKTay/la KaTeNIKTep
TYBIHJATAaThIHBIH KepceTTl. byl acThIK cakTay Ke3iHJe KIMMATTHIK MapaMeTpiepAl eCKepydiH KaXeTTUIIriH
Tonenaenal.

JKyMBICTBIH KOPBITBIHABLIAPHI ACTHIK CaNachlH OaKbLIay SICTEPIH KETUIAIpYre MYMKIHAIK Oepelii KaHe
caKTay HOpMaJapbIH JalbIH/Iay/1a TTaii1adaHblTybl MYMKIH.

Tyuinoi ce30ep: acmoix, vii2au, memMnepamypad, CaiblCMulpManbl blIANObLIbIK, CAKMAY, oauey, d0ic.

ToJueren b.
PI'TI «Kazaxcmanckuti uncmumym cmanoapmuzayuu u memponocuu, Acmana, Kazaxcman

BJIUAHUE TEMIIEPATYPBI U BJJA’)KHOCTH HA OIIPEJAEJIEHHUE
COJEPXKXAHMUA BJIAT'U B XPAHAILIEMCSH 3EPHE

AHHOTAIUSA

B ycnoBusx XxpaHeHHs 3€pHA OJHUM W3 BXHEWIIMX (HAKTOPOB, BIHUSAIOINIMX HAa €ro KayecTBO H
0€301aCHOCTb, SBJISICTCS BJIAYKHOCTh. BIIaKHOCTB 3epHa HANIPAMYIO 3aBUCHT OT TEMIIEpaTyphl 1 OTHOCUTEIIHbHOM
BJI&KHOCTH OKpYKarome cpenbl. Lleab HACTOSIIEro HMCCIENOBAaHUS — HW3YYUTh BIWSHHUE TEMIIEPATYPHO-
BJI&KHOCTHBIX YCIIOBHM Ha OIpEAeNICHHE BIIAXXHOCTH 3€pHA INMpU XpaHeHWH. B paboTe paccMmarpuBaroTcs
OCHOBHBIC HAIIPABJICHUs aHaJIM3a B3aMMOJICUCTBHUS TEMIEPATyphl, BIOKHOCTH BO3JyXa M IIOKa3aTelen
BJI&YKHOCTH 3€pHA Ha Pa3JIMYHbIX CTATUAX XPAaHEHHUS.

Hayuynas HOBHM3Ha 3akioyaeTcs B YTOYHEHUHM 3aBUCMMOCTH HW3MEPEHHI BIIAXXHOCTU OT BHEIIHUX
(dakTopoB U pa3pabOTKe PEKOMEHJAIMil MO0 KOPPEKTUPOBKE pE3ylbTaTOB. MeToA00oTHs BKIOYaia
nabopaTopHbIe SKCIEPUMEHTHl C PA3IUYHBIMH MapTHSIMH MIICHUIBI U SYMEHS MPU KOHTPOIHPYEMBIX
KITUMATHYECKHUX YCIOBHSIX.

Pe3ynbrarhl mokaszanu, 4To OTKJIOHEHUs Temmeparypbl Ha 5—10°C MOryT BbI3BIBaTh 3HAYUTEIBLHBIC
MOTPENIHOCTH B U3MEPEHHUH BIXKHOCTHU, OCOOCHHO MPH HCIIOIH30BAHUH TPABUMETPUUECKOTO METOa. AHAU3
MOATBEPKIaeT HEOOXOJAMMOCTh YydeTa KIMMATHYECKUX TMapaMeTpoB TMpU OMpEeNeIeHUH BIAKHOCTH B
XpaHWIHIIAX.

[IpoBeneHHOE UCClIeIOBaHNE BHOCUT BKJIa/l B COBEPIIEHCTBOBAHUE METOJIOB KOHTPOJISI KaUECTBA 3€pHA U
MO>KET UCTIOJIB30BaThCS MPH pa3paboTKe HOPMATHBOB XPAHEHUSI.

Kniouegvie cnosa: 3epmo, enasxchocms, memnepamypda, OMHOCUMENbHAS GIANCHOCMb, XPAHEHUe,
usMepensl, MemoouKd.
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