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S TR Y E I U €1 7B SR o 22 N5 P | /B o 1V (S S N 3
FEARBMERT” R CWIGdt” R CRIERIREE R R SR EAHE 7 £, LR
MR 3”7 £ “ARMRREIR” LM TR RBAF Y LE pH” £, Hd “ &
HAEEE (58 Al BERAERE L TR RN T 2023 4 1A 1 HE 12 A 31 HINEHOKY . REZME S
A, HIRIRIR R N A R R IR RN R NS SR K AN
RSP RIRMGEE . AMA RIS RICR T R KRR KR AR AR
FEARHE.
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KA AN & LI B ) B R bR, RHEMIA SRR ENIEFE, ZmE AR 1.
AVIE R TETED o SRR A s T AR, R I AR R B BhAh, KA IR
oy BIUR S BRI R E S IR SR, WHESRAAERE R IES RS
fIKB), 2038 R VIE 48 B RO HHE L3RV, YL PEEia 4 R AN 40 2 AH, S5ERIEE L
AEder s A b, AR R, TR B . RS R . BIEE, X
CLIE R - IRV K R SR AT K AR e R I, A B TR AR S RGN KRR TR RE ) J I
WA R N, 58 J5 2 H 3R ) AR A FE P A SRl Ve TIE 2508

AR, V2t IR R TT THRFL, XIESEERTFE 7 A053% 113 L XAS [ il i 2 2 - 48K
SYBFIEL S ), HIE TS TR B A SR A S R G R K I S I R R,
P ST L AN [R5 5 B B AR AR L 3K oy i B AR e L), ISR R T 20092017 A XAl
PO T AR LK S ERAR L), BREHE KR T 2017-2020 4 R A0 AR H X F S K 8
BN, BRAKGEAESL,  Eh xR AR K S e AN T 2, X R SR IZE AR, # Eh =T
B, AT G b XA ] 35 VR A R A R R T K GRS T L . R SR IR B A R #h
FELWifa b, R ERNIEH ISR, FEB MR = E L. B, K
TAEFAE K shAS Ao g A W AE R AR A A A 2R, SEEEMER, WAESRGENRE
BAREZE N, Fih, SRR R e i T 25 0 80 ) R AR A R 5 B L

T PG 3 0t 21 438 2 oA It BRI 46 T 1986 4F, W AEVL VU4 M B Tk Bt B ok A B YT a4 4138
Ko 5 B JE AT 7T R FE . (116°17237E, 28°35'15"N) , iZ#h[X &8 WHGHZ= XS %, L4
BRI 17.7°C, FBKEFEEEBY DAL AT T 2023 £44F 365 RiZ A% 1) 35K
gy~ imPEAE SRR, R EE U R R EARE NS, DA S LA AR AR RS
ARG TR AL LA B S 8%

1.1 FEHFR

AEPREFE T U6 T 1986 F R 20458 2t K Wi AR 58, R EVL a4 R & i gk B Bk A
VL VG 45 413 R Fib i B YR AE 7T AT SR 8 e (116°17°237E, 28°35'15"N) , Fhid sl B N B ok —i
FAR—LN, RIS PIMEHREE 26 m, J8 GRS, FFHBFEWNEN 1727 mm, FFKFE
BHEENSIAY), REKREEM (47 A MBEKREFH (7-10 ) WK B 5 AEF KT
37.8%M1 14.4%. ZX ZEFHUR N 17.7°C, Hd 1 PSR 5.5C, 7 PR 299°C.
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KM T 4 RIRIE E & 55 2023 SEE MM SRS gé,@rm
IO L HER AL, RPN AR, RELIERG S RE T2 AT R AR R
M S H s KT g (R HT) 1981 4EAREY, pH KM 10 2.5 L/KHIRIE, pH iHIE:
AP &R AR IR A Bvk- A 2 ECR AR EYLIRGE BUE: Bl ECR R 502
25K HF-HCIO4 V1 B -HEBA P EL (ks A 2R F kR EANIR R-H B Pt (0% 2K HF-
HCIO4 JH &, KIGIEEETHEIE : HALH K NH4OAc IR 2, KA EHHEN €. 4558 : pH
6.0, AHEEEN9.39 gkg. &N, &P, & K48 098, 1.42 F115.83 g/kg. BlfE N. HRL
P. R K 43994 60.3. 12.9 Fl 102 mg/kg.

1.2 HE\EREHB

36 K 0Tt A AR 56 P R IR (CKO) . it &R A AL IR (NPK O RN 0B BT 10 B IE it A HLAE
(NPKM) 3 MbEE, KA EMS0 L& STE fLE&as (LK. R, BSRMEEES) , T
INKIAGIEN—IREKATF, 4 EMS0 EHUHFIL AL E R R KA b, R BRas 5 AR B b o 4G 4,
R Fa e A RASh, A o KIS, TEEE S /NX UG 20 3 BRI IIIE S, B L a1+
S om AARIE, ESWERK BB, ORGSR, woREEWE 1. thah, Bk
H5ENAEREH ORI E, B iEie, 7255 K 2R Hoad s R, It e W A it
AR 2B RSN, BB/ RE— R, KE2023 41 H 1 HZE 12 A 31
H 38K 5 R S R E

NP oM NK N NPK CK P K NPEM NPK2
P K NPEM NPK2 NK oM NP NPK N CK
CK NPK NPEM
N NPK2 B K NK OM NP
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_ |

1 EMS50 ZFErEHE
Figure 1 EMS50 installation diagram

1.3 HELE T

NORESHE AR NE, BN AT — 0K« IR BEAT S R R A, B 24 /N AT 294
REEHRESE . FIN S GRAERIE R E B, AR A AL E S T R AP . wliR i
Ty ARRBEE AN TR 3 pH Bt 5 B AL R BE g . Hrh R BRI T AR AR
KB TRM-ZS2 B H B T Ruhi . TOKOCHE A & 1 -3 pH Bodle R+ 3% pH € A HLY-216
CGRIXMIERHE A R AR & pH. TEZ. Eh RS 1 ADNPIEREREIE . KB BuE 225
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[ AT

AR T K3, oaldn A OoREs RAE R IR AT R IREEAE A W et RIS R
SRFIEEGE . CHERIRE L TR A TR EE AN TOK R 3% pHL

2.1 HAREEH

KREHEEH 7 RBARRAR, EA15 AR

(D) “RIGANAEE” R, CRKWRE S, HIERHESREAGE. A¥ERG
FEREHDAZ FR . HOIRA B . WGk . IR RRER N LR | S R . KM R BHME
B FEARSENE. AVE, JEUE 10 AN TB WA R s AOHHE TS LA SUE Bl
AR .

(2) RIS HT LIEEABANE R ” 3R, il T TR IR AR R A T . AR R A pH.
HHE (gkg) « &% (gkg) « & (gkg) . &4 (gkg) . MR (mgkg)  H X
(mg/kg) - HH (mgkg) , it 8 NFE

(3> “RIGWTH” R, 0 FARBIE AL KRS I = AN E AR L. AR R S
AP, N & (kg/halyear) . P,Osfifi & (kg/ha/year) . 4fi P jiti & (kg/ha/year) . KoO Jii H
& (kg/ha/year) . 2i K JifH& (kg/halyear) . &35t & (kg/hal/year) , it 7 M5B

(4) “THERRE KB FRFEEEYE” £, s KME AR 2023 I HERE . BEKH
SRYHE, SR REILFE K. BIER AR E . CK AFMKS (m¥m®) . CK ACB R
(‘C) « CK AP E S5 (mS/cm)  NPK AE# /K4 (m¥/m3) . NPK &FFIRE (C) .
NPK R H 5% (mS/cm) « NPKM 4 EE[F7K 4> (m¥/m3) . NPKM & RE ('C) . NPKM
MRS R (mS/em) , i 10 M PE.

(5) “HIEREE KRBTSR R, R KHEAIRE 2023 1 IR . R SR,
PAR NS B A7 o AHE R BH H . CK B KS (m¥m?) « CKAFREE ('C) « CK A
PR H SR (mS/ecm) « NPK ARFE7/K5r (m¥/m?) . NPK ALBERUIRE ('C) . NPK AbFH [ H G
(mS/cm) . NPKM 4B 7K 4> (m¥/m3) . NPKM ACHFGIEE ('C) . NPKM 4b B (¥ B & %
(mS/em) , it 10 MFB . ARLHIEERZOEN, 7T 3 NREIET AR =G EM
WK, 4 ANRIG RN R AR TSR I R EE, AR A B s 3 AT T AL Re AR
R R EHOK Y B AE SR, LK & LIV E R AR I BB A G, EAE A
PGS e BB AR, XA, RS ERAERKKE . MAEYIESEEE EEER,
el AR RGh —IE T ER . DIRRERmEEY AR, KENLIENE K, L%
FAEN A RR, RIS BN BT 51 R ) AP S B AR A 2l R, RS2 R (R
T SRR AR IR A A S B R AR, BT R SRR RIS R S LIRS E
BHEIEMG, BENHEEL, BWRHETRERBR.

(6) “AHSZHEHR” XK, 03 YH 2023 AR KGR, SRR KEHIE, DLR N
BAL. AEIEROFEHW. HEmE (C) « HEMAR (C)  H¥PHRE CC) « HF2
S XGE (m/s)  HFHRJE (kpa) A1 08-08 B /K& (mm) , it 7 NMFEL

(7)) “FTARKEAFIHLEEpH” R, R ST T KU CHAE T AR HE— KK L% pH, &
JE R B AL A R LA Bt . AR R OGN R] . CK ACF ) pH. CK ABEAIRE ('C) . CK ALFE
FALEJE AL (mV) . NPK AF () pH. NPK AbFE IR E (°C) . NPK Ab 3 () E AL IE J7 H# A7
(mV) . NPKM 4bHiff] pH. NPKM ALFEJHREE ('C) - NPKM AHE A MIEEHEAL (mV) , 3E
T 10 B

22 BB/ ANGILS 3
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A BB 1 B SR B VT 74 3k D A 33 5 b K U RS . RBP4 RS B T ik R B K AN YT
78 2358 e M o B YR A0 BT R ARG Sk, ARARON 116° 26'E, 28° 37'N, FRARE I N H ToK—HE
Fok—& . BHETEE F, AEIEEN 2023 FHIEK . RBELBSER, &7,

221 TIEEE

2023 4 1-12 A, CK. NPK 1 NPKM )+ 3835 & 20 H e B m R iass, 7. 8 Afkm,
12 A®AE (B 2) o HdfE 7 A4, NPK Al NPKM it 3w, 80508 33.54 f132.72°C, %
WIEEEH CK AbFEE 10.3%H1 7.6% (3.12 F12.31°C) . 7 8 Ay, CKisF|&mEiR, FHN 32.07C,
43l EL[A] H NPK A1 NPKM AL FEAEK 0.3%A1 1.3% (0.1 f10.4°C) . £ 12 Hfy, CK. NPK il NPKM
[ 3R P 2570 N 9.41, 8.93 Al 8.85°C, AbFEE LI BZE .
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Figure 2 Soil temperature changes in 2023

222 KL

AR B K TE 2023 4 1-12 A ARG Z R ROK (B13) , CK AERAE 2-6 /KB,
NPKM Kb3AE 4-6 AR Eim, CK Al NPKM AL#IA7E 4 Ak sl e, PR & E5508 0.23
A1 0.25 m¥/m3, 43 HIELIE H NPK ALPE W 33.9%A01 45.3%. CK 4FE 1 A%, 54 0.1 m¥m?,
EL[E H NPK Fll NPKM AL 53 5 35.7%F1 42.3%. NPKM ACFEZE 12 A&, P8 0.09 m¥/m?,
e[ H CK AT NPK 4bBE 43 HIME 48.1%F0 50.1%. NPK AbERINZE 8-12 H /Ky %, H 11 A&
W, KO EEN 023 m¥m®, EL[E A CK Al NPKM 4L FE 7> 5l 5 4.8%411 96.3%, 3 A4 ik, PN
0.1 m*m?, L[ H CK AFEK 42.9%, 5[FH NPKM AbHE K58 A

223 HEBRGER

762023 4F 1-12 H, F R 3 SR B (K4 , Hd NPKM 4#AE 47 H
5% (0.03-0.04 mS/cm) BHARAH (1-3 A, 8-12 A) BHEHH. CK. NPK Fl NPKM 4bFE )
I HL R Z 534 0.03 0.01 A1 0.02 mS/em, HA CK AbBE 2~ 35) FE 53 3 NPK Al NPKM 4k
PR, YIRS N 117.2%F1 80.9%.
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Figure 3 Soil moisture changes in 2023
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Figure 4 Soil electrical conductivity changes in 2023

2.3 HARHRREIL

AKAEER 2023 F7 H 10 HE 7 H 27 H CK &F 8Ky 0. BRI, ks
R E Z R T T I A SRR

24 ZEFEB

AEERE EARBIRROY “ BRI SR R, RIS T 2023 £ R HK
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A AR T L3RIV P % F S 3R 2023 4R FE LB £ %%mm
8. B3 A LBHEE S B, I IS m i E R M e nr RIS AR B At i 7 &
HRIFIZIAEH I B R & VARG W BT NG BR, ol Rl sit” RpRE
FAHEE AR RS S . T 7RIS R SR — R Y RIS, AT ¢ BRI
o J i T 2R A H R 7 3R ) S A ER AR /NI RSB K A IR R R R . R TS
TR B R G BRI “AHSGEER” R AR SRR K SRR
ARG, TG I pH B, RIFE “ TOKOCHEAE A I pH” SR A ] FOK LA B A
B IHARS B — R 13 pH. IR AE AL 5 AT .

E3 AL 6 AF19 A REME 1, RABTECES/KE, FEHIZYG-TWZ 8 -85
FETHE R E B E LR E . R 1 AKLEE 3 A, 6 AM9 ABZE LS /KEMEER, KA
MEFENESRRE SRS, FERRARIFREESS LIREE, FERESKERENEIEK
B (BB EKE=RESKEX LIEAE) . K5 T EEIES RS EMS0 108 5 45 51 AH 56
T, R BN RP=0.8168, P<0.01, “HMEEMIC, K2 NELE3 H. 6 A9 H#E 1%
ML R, B 6 NIEETHIE SR 5 EMSO0 {C#3I5E 45 R IAH /b, 45 R EoR R=0.9962, P
<0.01, —FHWREMG. B ARIEEIEMARRME, BT — 00K mEA
HL R R AR, SRAFEUR JE L 24 /BT IR PS8 EARER R Bt o TRV % 5 i A7 i oL B
FHATH— SR, S BE r T .

R1 HHKSREZHEE

Table 1 The data of quality control for soil moisture

BTN HREREKE (%) EMS50 {3383 & 133K 5 (m*/m*)
H# CK NPK NPKM CK NPK NPKM
2024/3/5 14.50 10.07 7.83 0.14 0.07 0.06
2024/6/19 22.39 14.97 11.26 0.20 0.18 0.17
2024/9/14 24.15 31.79 17.92 0.27 0.29 0.16
R 2 TR R R S
Table 2 The data of quality control for soil temperature
BRI H3EE (T EMS50 {289 2 H3EE (C)
HH#A CK NPK NPKM CK NPK NPKM
2024/3/5 16.76 17.52 14.58 17.67 17.81 15.49
2024/6/19 27.68 30.56 29.38 28.64 31.19 30.42
2024/9/14 23.96 24.10 23.84 24.68 24.54 23.92

K (oA 1 L B RS R AR, BT R AR R B, £
B L ] ERGEMEIIR R A, ST R 73 AR 23 BRSO R HABAC S s e AT el 4
Herp G T E B P AlE VR SR S B s, SRS EREIEMR, WIS, W
TR AHHRRILK T 2023 F e FLIEF AL GG ) 3K 7> . IR AT R
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Figure 5 Analysis of the quality control data for soil moisture
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Figure 6 Analysis of the quality control data for soil temperature
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Abstract: Long-term and stable monitoring of temperature, moisture, and electrical conductivity of red soil
is essential for understanding the water conservation capacity of ecosystems and the drivers of soil
microenvironment changes, providing basic data support for subsequent soil fertility changes and
ecosystem research. This dataset is based on the long-term fertilization experiment initialed in 1986. The
test is performed in a subtropical monsoon climate, with abundant precipitation but seasonally uneven
precipitation. The soil type is classified as red soil, with quaternary red clay as the parent material. Three
fertilization treatments were applied: no fertilization (CK), chemical NPK fertilizer (NPK) and NPKM
fertilizer combined with organic fertilizer NPKM). EM50 and 5TE sensors (soil moisture, temperature and
electrical conductivity sensors) were used for dynamic monitoring, with data recorded every 30 minutes.
Daily averages were calculated from the 24-hour measurements to form the Soil Temperature, Moisture,
and Electrical conductivity tables, containing 365 daily records for the 38th year of the experiment (2023).

The raw half-hourly measurements were also retained in the “Soil Temperature Moisture, and Electrical
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Conductivity-Raw Data” table, totaling 8,760 entries. Note that data for the CK treatment are missing from
July 10 to July 27, 2023. Additionally, in March, June and September, soil moisture was measured using the
drying method, and surface soil temperature was recorded with a thermometer. Correlation analysis showed
that the results of drying method and thermometer were significantly correlated with EM50 instrument
readings. Furthermore the dataset also includes a table of local meteorological data (daily temperature,
wind speed, pressure and precipitation for 365 days in 2023) and a table of soil pH during the key growth
stages of corn, serving as auxiliary reference for soil temperature, moisture, and electrical conductivity.
This dataset is available for sharing and download, providing basic data support for the study of red soil
dryland ecosystems and soil fertility changes.

Keywords: red soil dry land; soil moisture; soil temperature; electrical conductivity of soil

Dataset Profile

A dataset of temperature, moisture and electrical conductivity of red soil under long-term
Title
fertilization in 2023

Data corresponding author LIU Kailou (liukailou@163.com)

HU Dandan, SONG Huijie, WU Yan, HU Zhihua, XU Xiaolin, LIU Kailou, ZHOU Caiyun,
Data authors
HUANG Qunzhao, ZHANG Wenju

Time range 2023
Geographical scope Jinxian County, Jiangxi Province (116°26’E, 28°37°N)
Data volume 3.44 MB
Data format *xls
Data service system https://doi.org/10.57760/sciencedb.20402
Sources of funding National Science and Technology Basic Resources Survey Special Project (2021FY100504)

This data set consists of one data file, containing seven tables, which are “test point
information” table, the “basic physical and chemical properties of soil before testing” table,
the “test design” table, the “raw data of soil temperature, moisture, and electrical
conductivity” table, the “soil temperature, moisture, and electrical conductivity” table, the
“local meteorological data” table and the “soil pH during the key growth stages of corn”
Dataset composition table. The “soil temperature, moisture and electrical conductivity” table records the soil
moisture, temperature and electrical conductivity data from January 1 to December 31, 2023,
and the “ raw data of soil temperature, moisture, and electrical conductivity” table records the
raw data of the soil moisture, temperature and electrical conductivity every 30 minutes. The
“local meteorological data” table records daily weather observations for the same period,

including air temperature, wind speed, atmospheric pressure, and precipitation.
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