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Figure 1 Field layout of the long-term fixed-site fertilization experiment
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Table 1 Initial properties of topsoil soil properties prior to the experiment
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pH KL 2.5:1 $REL,  HAR HLAL 5.7
HHLE (gkg) S TREA-AI A 11.5
SR (gke) AL IR E R 1.07
St (g/kg) SIS AR BB L ik 0.45
S (g/kg) S BB R K BV 13.7
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Figure 2 Installation diagram of the WatchDog 2900ET monitoring system

i R AT, K WatchDog 2900ET (4 12 3 X #5 it SMEC300 245 1) T- Bl AL 2%, 2
AWM, AN AT — B R AR, R ¢ RHBIRE RGO 7 %, T 50586 4K HX 24 /)
IS (P EAR R 2 R, i3 T 4 M E KIS 30 5 (2020-2022 4E) [+ 50E B 5
TER « HHEIR R BEgR, it 1052 26505, 2020 4F 12 H-2021 4 10 AFE/NE R R K 8L F
6], K FH EIESHOR M AON 5 R E . KA SR, TR THRIRE R SR £, HTHK
ST R IS AN 5E 1) L IR B R S B B R R E (2 SRR R E A OG . Ak, AR S
BEAH 20202022 AR AERNBEE . FEKE . Rl XOE . #7 R KPR S5 R 800E,
TERR “ A S G EE” 32, DUHARE TR 40 3 R b A 38 R G0 K LR AR AR (b B R ah s S . DL«
IR R W, Frb IR HEE B WatchDog 2900ET 432 /N [ %8 31+ 5 H P4l 1%
TRy SAEY R S 0 AR 52 v L B 3R

1.3 FE i TR AR v

NORAIEEE AR IE ST SE 1, A /NI B BT — R B B R AR . N R T T
R GG TR R, e TYIb IR . AR R BAEEVRE . RE AN . TRk
ﬁ,%ﬂ%ﬁ@ﬁﬁ(@ﬁ%ﬁl$ﬁ>,%ﬁ%ﬁw%ﬁmﬁmﬁﬁ¥wﬁﬁﬁﬁ%-%ﬂ%ﬁ
MK, T i it TR] B R AT ARG U B o 0TSl I 55 A0 AR I [R) o R B o bl DA K 25
R REAE AT 71 W

SRIYID I fE G B, F IR AR 24 /NIy — AN B AT RIS, TSR 1] B Y R
FERIFIAE . @ T H P IME, B8 I8 bR AT R N R B D s s, AR R AR H
IR AR o

A H G AR T B ARG Bt R 255 WL [X 1Y) WatchDog 2900ET %Y H 3 G,

o R, 2026, 11Q2) |5



CS5R 20202022 AR P3G i AT s A B LSRR R S S Bk &=
DERHFEIB

FHRES FF AR L SR TR AR . KRS SRR E R AR ER 0] 5 LR R E R E R

¥

N FOK A B R R L K A SR s, AR TR EERE RS
7] A7 I L RS HOE AL PR-TR-4-5 AT SESREEIREL, 746 A AT o & Mk A G RS HEAT IME - %
SRR A AR DR R AR AT, RERS RIS DI R R . KRR T

[, i N Tadsg i) 7 SR BOAS € A5 B SRl g A v i . X5 i S ERE R,
FFHEATAF AR AV RE, B OR B AR AN ST B 0 T IR R AR Bt AEAEIIACER
Ja s AETEARHETT RS LA S A EIAE s S e S b N SR EAT 73 A AT E

R, R IKIE R I 5 IO T R B S B, IRl 9 5k, ol dn 2 ok se RO AE B
I AT IR B IR BIRRE R EE . BRI AR AR, HEERIREEATH
TR REESAEDIER T B Y.

2.1 BIFEELEH

RYAEE R 9 IREARRAL, 7 0:

(D “RIGEMEE” R, DR A A, T RHHESREAGE . A%
CIERE A RR HOBRAL B . e . SR BEFOR A R AN . FE ST . KO
EHL OPHME. MEAE. SR REEDE . BRI &, S 14 B SRR R Hh R AT
A5 B AR O S A B R SR R

(2 “ RIS T LIEFEANE R 73R, 1035 R 00 A L3 SR A o A% R A 4E pHL A LR (g/kg)-
2% (ghkg) &% (ghkg) « 28 (gkg) « WMEE (mgke) « AR (mgkg)  HAH (mg/kg),
it 8 MFEL

(3) “WIGWTH” R, 10T AEE AL IE FH 0K 000 A g DO AN b B A AR 0 . AN BiH R A48 i
L OAHEPH. NEFNEHE (kghm?) . /INES POs i & (kg/hm?) . /NEZE K0 Jiti i &
(kg/hm?) « NEZFERE IR (kg/hm?)  FoKZE N i H & (kg/hm?) « £2KZE P,Os it H & (kg/hm?)
FoKZFE KO M & (kg/hm?) « FoKRFRERAE (kg/hm?)  FBFFIEHE TR, it 11 A4AFEG

(4) “THREFEEE” £, KM A5 2020-2022 48] () R FE AR, /N
RAEC R — R Bl RO FER A, CK AAHEE (°C) . NPK AR (°C) - NPKM ALELEE (°C).
NPKS 4HLEE (°C) , it 5 MrB.

(5) “HHEE” £, WK PEAIRIE 20202022 48] () 385 B HE, LR NI E] AL,
ABIERBFEHI . CK ABEE (°C)  NPK AFHRE (°C) « NPKM AFHREE (°C) . NPKS 4t
HREE (°C) , it 5 TR ARPREIRENIZOHERI S, 1T 3 ANRPIRI AL ALY
A5 BMILS, 2B 4 NRPRE /DN EERIDK IR G B, AR IR R BE AT T AL
MG Rt R — R0 TSR AR . LR BT DORE R YR S Th R, IR IE . A
PUBL o FEAVED K A, BRI 72 P] CASUR I 4 AR e 1, S M E IR RIS LI AR 2
A

(6) “AMSZREIE” £, id% 2 20202022 FHIEE . AHHEE . REESHWE, &/
KT — IR AEPERBIER A, SR (°C) « AHXHEE (%) « BFE/KE (mm) . KA (°) o FF

www.sciengine.com/CSD | 6



20202022 SFFEAR B b M AR <8 AL A B 2R IR B Sh S H R R

C5R\
T

KAE (m/s) « PIRGE (m/s) B rURE (°C) FUKFEARST (W/m?) , Hit 9 MFEL

(7) “HIFRIBEMB SR £, 03 2020-2021 A H— R LI . KO FH SR %
o AEIEFREFEHI . CK AEERE (°C) - CK AFKS (m¥m?) . CK AFHEFE (mS/em) .
NPK AbHERE (°C) « NPK ALHE/K 43 (mP/m?) . NPK Ab#HL S (mS/cm) « NPKM ACHEE (°C).
NPKM #EFE/K 4> (m¥/m3) . NPKM AbFEHL 5% (mS/cm) . NPKS ARFEEE (°C) . NPKS AbHiK
7y (m¥/m?) . NPKS & FHE (mS/em) , it 13 MFE.

(8) “HIEALIIFMEDPEIR” &, 0 Y LA FEY RS . ABIERBFEFL . &
LR (°C) | pH. AHLIK (gkg) « &% (gkg) « & (gkg) « &8 (gkg) « AR (mg/kg).
HRE (mg/kg) « B (mgkg) « FA~E (kg/hm?) o EXHKE (em) . FARBEK (ecm) .
FRRFE (em) « KRR, KRB (cm) « EXTRE (g « MEZE (kghm?) . NEK
i o Cem)  NEREK (em) o /NEREREL. DNETFRE (g, it 23 MRS

(9) “FEUL” &, iRATH 8 MNRAPEEAFEIE X Pl H I AL A BAR I € 735
AETWROFERALIR, FBRAW. &L BhL. WETE, it s 7.

22 BB/ ANGILS 3

A HHE £ (1 B SR B 90 T 08 B 20338 R R A i I S A, X8 AU T R A A N T RIS BH T S
B TR LA o E RO R B R R G e e (BT BN RS 111052327, b4 26°45'12") , Fh
TR/ N TR —E AR AR . BV b, AREREE fURET 20202022 4 HHREE
Ak, St A E A R W7 e SR

2020 4F 1 H % 2022 4F 12 A, CK. NPK. NPKM il NPKS 4t fit) 35835 i 25 52 B0 AR ALL A 2
AR, BIJeTHR, BEJSE— BN N ORERAE N AR S, RRER. BARIN S, P ab s iR
JEZAERRAE 7 HEL 8 HIAFIE(E (2021 4F NPKM ALERFI4L, 789 HIABEE) , ML 1 A8 12
HPFEEREAL (2022 4 CK. NPK. NPKM 4bFFI4L, 782 HBEERM  EmEmiEE, CK. NPK.
NPKM 1 NPKS AbF 358 5 5 AR A0 5 ] 43731 M 32.70-36.11°C 130.77-34.68°C31.99-34.10°C 1 29.97—
33.10°C, 3 PR 55N 33.92°C. 33.08°C. 32.99°CH1 31.21°C, DL CK AbHf%, NPK 4k
FEIL K, NPKM Fl NPKS % CK ALEE ) BIBEAK T 2.74%H1 7.99%, % NPK AL FE 7351 FEAK T 0.28%F1
5.66%. fEARIEM B, CK. NPK. NPKM #l NPKS AbF 3835 FF AR AL Y1 4378 7.15-11.49°C. 5.93—
9.70°C. 6.23-9.74°CH1 6.16-11.49°C, L3F-33iR B2 43508 9.34°C. 8.18°C. 7.89°CH 9.22°C, Hr
PL NPKM AbEE K, NPK AbHEH K, NPKS % NPK AbFE$E T 12.67%. K E, CK. NPK.
NPKS. NPKM &b () - 53 FEAR IR RS, 3 4P 24173719 21.30°C. 20.69°C. 20.23°C. 20.08°C (]
3) o AU, KM A A LA SRS AR H R T R B 2 R T PR OIRIR B s KRS AT 4 F e
FEARIR I 2 Z2 A R T 1 s 40300 .

2.3 FHEBRRIEN

TEAREAR BRI ES AR b, AETE R 53 i B R FE A s R (1 O . BV &, SRR IS BT
[E B 2020 4F 4 H 24 H 18:30 2 2020 4F 5 A 5 H 19:00, B 2020 4 12 A 20 H 9:30 % 2021 4F
1 H 20 H 11:00. Z7E4HE S 508, BRSS9 WatchDog 2900ET #4810 %A AE FiR
B ) B3 P R A W R B o A T P 5 BSOSO SR R GGV R B AT, 1 A A R A B 1 3R
B R RERINIC R 57 RE ORI E PR AT 8Os 2 2538, (R 2, BT W7 i e 5%

o B R, 2026, 11Q2) |7



CER) 20202022 45 54K B 35 T AR e AL B 2R IR Sh SR 5

esfEE 299

K HERZ A R &AL, b IR B B I e BB AT VAR Bl B X B T B, FEAERT LE T
2020-2022 FF[FEHE (4-5 ALAK 12 A-IRE 1 HD BISGEFME, AR K. KBRS & 08 S
FER BEINTRI, X ZAERSEZA AR, B8, BRI, X —
SEFEIE B BRI T BRI AL 4 R R . FELL, O EE R AR G BT A SE R, DAE A
FAAEAS FH ARSI R B B8 70 40 1 AR 1 S AR R PR A

—e—(CK —#—NPK @+ NPKM =i NPKS

0 i i L i
ISC TN TN YC R YC Y 16 RN 6 S SR 6 S SR SC SN ¢ TN ¢ TN SN 6 T S S (B
(=] (=] (=] (=] (=] (=] (=]

3 N e SO e TR v SR v TR s SR v S v S SR v SR v SR oo S SR 5 S S 6 SR N SR
I < T~ T = T = T = T S S G g [T T S R R 1

Hr 4 S B o H S B O 4o 4 1 R S s S« N -
e I V. S i O o S S [/ B 7 S T S
o e S e O o ot [, W o e S iR e s R S
Jl J0 a1 0 Jn < J0 a0 a0 O O O a0 a0 a0 a0 oan o
o o |

i [h)

B3 2020-2022 F£HIREFET
Figure 3 Soil temperature changes from 2020 to 2022
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Figure 4 Analysis of soil temperature quality control results
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Abstract: With global warming, soil temperature has become an important factor affecting soil fertility and
crop growth. As an important soil type widely distributed in southern China, the temperature conditions of
red soil directly affect microbial activity, nutrient mineralization, and the nutrient absorption efficiency of
crop roots. This, in turn, plays a crucial role in crop growth, nutrient transformation, and soil ecological
processes. Therefore, it is particularly important to carry out temperature monitoring of red soil. The
experimental site is located in a subtropical monsoon climate region, and the soil type is red soil, with
Quaternary red clay as its parent material. The cropping system consists of a wheat-maize annual double-
cropping rotation. This dataset includes four different fertilization treatments: CK (control, no fertilization),
NPK (nitrogen, phosphorus, and potassium fertilizers), NPKM (nitrogen, phosphorus, and potassium
fertilizers combined with organic manure), and NPKS (nitrogen, phosphorus, and potassium fertilizers
combined with straw incorporation). From 2020 to 2022, continuous monitoring was conducted at fixed
points using the WatchDog 2900ET monitoring equipment equipped with the SMEC300 sensors. Soil
temperature data were dynamically collected continuously at a depth of 5 cm every half hour, with the 24-
hour mean values used as the daily soil temperature record. From 2020 to 2021, soil parameters were
simultaneously measured using a soil parameter meter to determine soil temperature, soil moisture, and soil
conductivity. This dataset encompasses multidimensional monitoring data, primarily including red soil
temperature monitoring data collected from 2020 to 2022, as well as meteorological observation data such
as air temperature, relative humidity, precipitation, wind direction, wind speed, dew point temperature, and
solar radiation during the same period. It also includes supporting data on soil nutrient content (nitrogen,
phosphorus, and potassium), crop yield, plant height, and 1,000-grain weight, representing indicators of soil
fertility and crop growth. In terms of data quality, the accuracy of the core soil temperature data was verified
through the highly significant correlation between soil temperature measurements obtained from two types

of equipment. All meteorological and soil monitoring work was conducted in strict accordance with industry
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norms and standards, effectively ensuring the reliability and consistency of the entire dataset. This long-term

continuous dataset of red soil temperature and accompanying monitoring data provides reliable support for

revealing the evolution of the red soil microenvironment and analyzing the dynamic changes in soil fertility.

Keywords: long-term location experiment; organic manure; straw returning; red soil temperature;

meteorological data

Dataset Profile

Title

A dataset of red soil temperature dynamics from a long-term fertilization experiment

at Qiyang Station from (2020-2022)

Data corresponding author

CAI Zejiang (caizejiang@caas.cn)

Data authors

ZHANG Lu, LIU Lisheng, WEN Shilin, WANG Boren, CAI Zejiang
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Geographical scope

Qiyang City, Hunan Province (111°52'32"E, 26°45'12"N)

Data volume

11.86 MB

Data format

*xls

Data service system

https://doi.org/10.57760/sciencedb.j00001.01764

Sources of funding

National Science and Technology Basic Resources Survey Project (2021FY100504)

Dataset composition

This dataset is provided as a single Excel file, containing 9 worksheets. The specific
naming and detailed information of each form are as follows: (1) The “Trial Site
Information” worksheet records site-related information, including site name,
geographic location, elevation, and other fields, providing basic geographical
information background for the entire dataset. (2) The “Soil Basic Properties Before
Trial” worksheet covers baseline soil property data from 1990 prior to the
establishment of the long-term fixed-site experiment, including soil pH, organic
carbon, nitrogen, phosphorus, and potassium content, reflecting the initial soil
conditions at the start of the experiment. (3) The “Trial Design” worksheet records the
experimental design, including treatment descriptions, fertilizer application rate, and
straw in corporation practices, providing essential information for understanding the
experimental framework and treatment settings. (4) The “Soil Temperature Raw Data”
worksheet records raw soil temperature data at half-hour intervals using the WatchDog
2900ET monitoring device, including fields such as recording time (to the minute),
treatment, and soil temperature. This worksheet contains a large volume of data,
providing detailed and accurate raw soil temperature information for subsequent
analysis. (5) The “Soil Temperature” worksheet records soil temperature data from
January 1, 2020, to December 31, 2022, and is linked with the “Raw Soil Soil
Temperature Data” worksheet and other related sheets through fields such as Date and
Treatment. The data in this worksheet are derived from the processing and aggregation

of the raw data, facilitating users to efficiently obtain soil temperature information for
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specific periods. (6) The “Local Meteorological Data” worksheet records daily
meteorological data (from January 1, 2020, to December 31, 2022) corresponding to
the soil temperature data, including fields such as time, temperature, relative humidity,
precipitation, wind direction, wind speed, dew point temperature, and solar radiation.
It is linked to the “Raw Soil Temperature Data” worksheet and “Soil Temperature”
worksheet through the Date field, facilitating the analysis of the effects of
meteorological factors on soil temperature. (7) The “Soil Temperature, Humidity, and
Electrical Conductivity” worksheet records soil temperature, humidity, and electrical
conductivity data at different time points from December 8, 2020, to October 28, 2021,
including fields such as Date, Temperature, Humidity, and Electrical Conductivity. It
is linked to other related sheets through fields such as Date and Treatment, supporting
investigations of soil environment changes during the monitoring period. (8) The “Soil
Fertility and Crop Traits” worksheet records data on soil nutrient contents (nitrogen,
phosphorus, and potassium), as well as wheat and maize yield, plant height, and 1,000-
grain weight. These data are linked to other worksheets through fields such as Year and
Treatment, and can be used to analyze the relationship between soil fertility and crop
performance. (9) The “Field Description” worksheet records the definition, units, and
specific measurement method for each field. It is linked to other worksheets through
Sheet Name and Field Name, enhancing the interpretability and usability of the dataset,

and facilitating data querying, analysis, and research from different perspectives.
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