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Determining Soil-Water Content Using the Neutron Moisture Meter

Introduction

7KH�IXQGDPHQWDO�PHWKRG�RI�GHWHUPLQLQJ�VRLO�ZDWHU�FRQWHQW�LV�E\�GU\LQJ�WKH�VRLO�VDPSOH�DW�����&
XQWLO�QR�IXUWKHU�ORVV�LQ�PDVV�LV�UHFRUGHG��7KH�PDMRU�GUDZEDFN�RI�WKLV�PHWKRG�LV�WKDW�LW�LV
GHVWUXFWLYH�E\�UHPRYLQJ�D�VRLO�VDPSOH�\RX�GLVWXUE�WKH�VLWH�\RX�DUH�PHDVXULQJ���7KH�RYHQ�GU\LQJ
PHWKRG�LV�DOVR�YHU\�WLPH�FRQVXPLQJ�

2QH�PHWKRG�RI�QRQ�GHVWUXFWLYH�VRLO�ZDWHU�PHDVXUHPHQW�LV�WKH�XVH�RI�D�QHXWURQ�PRLVWXUH�PHWHU�
1HXWURQV�DUH�SULPDU\�SDUWLFOHV�ZLWK�WKH�VDPH�PDVV�DV�D�K\GURJHQ�DWRP�WKDW�FDUU\�QR�FKDUJH�
:KHQ�D�UDGLRDFWLYH�VRXUFH�HPLWWLQJ�KLJK�HQHUJ\�RU��IDVW��QHXWURQV�LV�SODFHG�LQ�WKH�VRLO��WKH
QHXWURQV�FROOLGH�ZLWK�WKH�QXFOHL�RI�VXUURXQGLQJ�DWRPV�DQG�DUH�VFDWWHUHG�UDQGRPO\�LQ�DOO
GLUHFWLRQV��3K\VLFDO�WKHRU\�GLFWDWHV�WKDW�WKH�PD[LPXP�DPRXQW�RI�HQHUJ\�WUDQVIHUUHG�IURP�RQH
SDUWLFOH�WR�DQRWKHU�E\�FROOLVLRQ��RFFXUV�ZKHQ�WKH�WZR�FROOLGLQJ�SDUWLFOHV�KDYH�DSSUR[LPDWHO\�WKH
VDPH�PDVV��7KXV�WKH�DYHUDJH�HQHUJ\�ORVV�RI�D�IDVW�QHXWURQ�LV�PXFK�JUHDWHU�LQ�FROOLVLRQV�ZLWK
DWRPV�RI�D�ORZ�DWRPLF�ZHLJKW��,Q�VRLOV��K\GURJHQ�LV�WKH�ORZ�DWRPLF�ZHLJKW�DWRP�SUHVHQW�LQ�WKH
ODUJHVW�TXDQWLWLHV�

7KH�QHXWURQ�SUREH�KDV�D�GHWHFWRU�IRU�VORZ�QHXWURQV���IDVW��RU�KLJK�HQHUJ\�QHXWURQV�ZKLFK�KDYH
ORVW�WKHLU�HQHUJ\�E\�FROOLVLRQ�ZLWK�K\GURJHQ���7KXV�WKH�QXPEHU�RI�VORZ�QHXWURQV�LV�LQGLFDWLYH�RI
WKH�K\GURJHQ�FRQWHQW�RI�WKH�VRLO��,Q�PRVW�VRLOV��K\GURJHQ�LV�SUHVHQW�PDLQO\�DV�ZDWHU��7KXV�WKH
VORZ�QHXWURQ�FRXQW�LV�D�PHDVXUH�RI�WKH�YROXPHWULF�PRLVWXUH�FRQWHQW�RI�WKH�VRLO�

7KH�REMHFWLYH�RI�WKLV�H[HUFLVH�LV�WR�PHDVXUH�WKH�VRLO�ZDWHU�FRQWHQW�LQ�D�ILHOG�VLWH�XVLQJ�WKH�QHXWURQ
PRLVWXUH�PHWHU��1HXWURQ�SUREH�DFFHVV�WXEHV�ZLOO�EH�LQVWDOOHG�DQG�UHDGLQJV�WDNHQ�HYHU\����FP�
0HWHU�UHDGLQJV�ZLOO�EH�FRQYHUWHG�WR�VRLO�ZDWHU�FRQWHQWV�XVLQJ�D�VWDQGDUG�FXUYH�

Procedure

���,QVWDOO�D�WKLQ�ZDOOHG�DOXPLQXP�DFFHVV�WXEH�LQWR�WKH�VRLO�WR�D�GHSWK�RI�����FP��7KH�KROH�IRU�WKH
DFFHVV�WXEH�LV�PDGH�E\�UHPRYLQJ�VRLO�ZLWK�DQ�DXJHU�WKH�VDPH�VL]H�DV�WKH�RXWVLGH�GLDPHWHU������
FP��RI�WKH�WXEH��%RWK�HQGV�RI�WKH�WXEH�VKRXOG�EH�FRYHUHG�ZLWK�D�����UXEEHU�VWRSSHU�

���&KHFN�DQG�FOHDQ�WKH�WXEH�WR�PDNH�VXUH�WKH�QHXWURQ�SUREH�FDQ�VOLGH�HDVLO\��7KLV�LV
DFFRPSOLVKHG�E\�ORZHULQJ�D�GXPP\�SUREH��D�SLHFH�RI�PHWDO�WKH�VDPH�VL]H�DV�WKH�SUREH��GRZQ�WKH
DFFHVV�WXEH�

���7XUQ�WKH�PRLVWXUH�PHWHU�WR�WKH��RQ��SRVLWLRQ��&KHFN�WR�VHH�LI�WKH�KLJK�YROWDJH�VHWWLQJ�LV�FRUUHFW
�RSHUDWLQJ�YROWDJHV�DUH�GLIIHUHQW�IRU�GLIIHUHQW�PHWHUV�DQG�ZLOO�EH�JLYHQ�WR�WKH�VWXGHQWV���7XUQ�WKH
PRGH�VZLWFK�WR�WKH��FDOLEUDWH���RU�67'��SRVLWLRQ��6HW�WKH�WLPHU�VZLWFK�WR��������PLQ���7DNH�D
VWDQGDUG�UHDGLQJ��$�VWDQGDUG�UHDGLQJ�LV�RQH�ZKHUH�WKH�QHXWURQ�VRXUFH�LV�VWLOO�LQVLGH�WKH�VKLHOG�
7KH�VKLHOG�LV�D�VRXUFH�RI�FRQVWDQW�KLJK�GHQVLW\�K\GURJHQ�DWRPV��7KH�UHDGLQJ��FRXQWV��DW�WKLV
SRLQW�JLYHV�DQ�LQGLFDWLRQ�RI�WKH�WRWDO�QXPEHU�RI�QHXWURQV�EHLQJ�HPLWWHG�



���7XUQ�WKH�PRGH�VZLWFK�WR�WKH�UHDG�SRVLWLRQ��3ODFH�WKH�SUREH�RYHU�WKH�DFFHVV�WXEH��/RZHU�WKH
SUREH�WR�WKH�GHVLUHG�GHSWKV��HYHU\����FP��DQG�WDNH�D���PLQXWH�FRXQW�DW�HDFK�GHSWK�

���8VLQJ�WKH�VWDQGDUG�FXUYH�IRU�WKH�PHWHU�FRQYHUW�WKH�QHXWURQ�UHDGLQJV�WR�VRLO�ZDWHU�FRQWHQW�

Note:�7KH�QHXWURQ�PRLVWXUH�PHWHU�ZDV�EXLOW�IRU�UXJJHG�ILHOG�XVH��EXW�LW�VWLOO�FRQWDLQV�VHQVLWLYH
HOHFWURQLF�FRPSRQHQWV��&DUHIXO�KDQGOLQJRI�WKH�PHWHU�LV�UHTXLUHG�DW�DOO�WLPHV�

Appendix: Standard curve

1HXWURQ�DFFHVV�WXEHV�DUH�ORZHUHG�LQWR�KROHV�IURP�ZKLFK�YROXPHWULF�VRLO�VDPSOHV�ZHUH�H[WUDFWHG�
%XON�GHQVLW\��ρE��DQG�JUDYLPHWULF�VRLO�ZDWHU�FRQWHQW��Z��DUH�GHWHUPLQHG�IURP�WKH�RYHQ�GULHG
YROXPHWULF�VRLO�VDPSOHV��9ROXPHWULF�VRLO�ZDWHU�FRQWHQW��θ��FDOFXODWHG�IURP�θ� �ρE
Z��LV
FRPSDUHG�ZLWK�WKH�QHXWURQ�FRXQWV�ZKHQ�WKH�DFFHVV�WXEHV�ZHUH�LQVWDOOHG��6LQFH�VRLOV�DUH
KHWHURJHQHRXV�LQ�FRPSRVLWLRQ�DQG�EXON�GHQVLW\��DQG�GLIIHUHQW�DFFHVV�WXEH�PDWHULDO��XVXDOO\
DOXPLQXP�DQG�39&��DIIHFWV�QHXWURQ�DEVRUSWLRQ�GLIIHUHQWO\��D�VWDQGDUG�FXUYH�LV�RQO\�JRRG�IRU�WKH
VDPSOHG�VRLO�DUHD��DQG�W\SH�WKLFNQHVV�RI�DFFHVV�WXEH�


