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fe FEACAMEIEIL 5 RUREMREFEM, & HARNT
Jos FACHE I B8 i pk L Vb BR R R A, 2330t 10
60 F1 100 Hif, HAEHrFDGENNL. A PR
B R H RS IR e
1.2 TIERENE

i i 2 RS = A HEAT, AEFH 25 ASD A+
) Field Spec Pro FR B4 /i il Obil
Y 350 ~ 2 500 nm) WEE 10 HIFR g,
A 50 W B2k o iR LT 4k e T A
1 70°, GUEIRES U5 10 1 T AR 150, JYEE
HREPOMIEEE Y 40em, JeLFER A A 100,
PR B AR, BOELB EAERIEEE R 15 em.
WHABNKEE 5 0k ihe, HARNE iz LAErh
T . RO R AT T AR IR IE . T 350 ~
380 nm 5 2400 ~ 2 500 nm {55 Mk LUARK, AHFFUALKT 380
~ 2400 nm B 1) SR OGIEREAT 73 A
1.3 TIEEKEIHN

B R R T EAZ 6.5 cm. 3% 0.5 cm JEHH
INFLA AT AR MR RN (T + R + g8
4CE, Wy, RERIE 0.01 @). KA LIRS SCE B
HARBKR R, B EN N E LAWK, H
E R B ANRA . B S NRT IR AU,
WEBERMmMAK S, X EHERAT T, TR+
o — o I AR S AT 8 S O S i, [) N R
R L ER GRLE + AEE + JEAGE, ). %
A+ EACE R s, NI IR S KR 0,

A
0 =27 1000 (D

1 3

AR MM SIS S X SR R 1) = A B K R AT
ST, I 250 g/kg B BLED, Sk SR NE
A 330 kg, DAURARSIE & 7 A K KT 350 g/kg
PR DG SO 2, JFHE I 50 g/kg HIZK A 22 )
Sk th & ATIAZE, AT (0 ~ 50 g/kg). 50 ~
100 100 ~ 150+ 150 ~200. 200 ~ 250 250 ~300. 300
~350 g/kg 7 MK EL o
1.4 SiEEdEmALE

HTIABFS s R, FHYR 04 1300 ~ 2400 nm fig
A B80RE G S A O A LSOOI ) T, AT Ar e AL
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1.5 fEBEN 5104
K 58 ANFEM T A EBIRES (39 AN FIEER: b
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1z G A g N PR T B, S B R AR 2 P E R
T PR FIINRE 52, e 2 BRABE 2R gt S MG UE e A v ik 22
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UE P 38 & 0 (coefficient of determination in cross
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Table 1  Statistics of soil organic matter in soil sample groups

FEARAY H AT ME HHUTX AL

FEAZL /M SN TEME FrifEZE i FEE [[E35°3 i £ Vg i

(g/kg) (g/kg) (g/kg) (g/kg)

ERFEA 58 3.07 62.99 19.78 13.85 1.31 1.44 -0.30 -0.34
FRREA 39 3.07 62.99 19.51 14.13 1.38 1.77 -0.26 -0.40
LSANWEN 19 3.49 53.26 20.37 13.62 1.27 1.43 -0.42 0.17

2.2 TIEXIERHERTIESKETIIFE

T A ) BEJ5 & T 00 20 8306 1% i 26 44 IR A
8L, W DAL R 20398 D 9 U W 1 498 s oo gt 2k
BEZK > S AR Ol (B 1D B 1 mr g, Bl 13
SOKEBI ORT 1 ~328.2 g/kg), il s R AR Wr
FeA, X5 3K G % . BEK 7 & =4
s i 2 AR AE 380~ 1200 nm (KA 4L /N, 1300
~2 400 nm ZZALEE K, 2 200 nm A 7K 43 W AU 455 Ak
590 HIELEGE LG MZEn &1, 500, 1400+ 1900
nm A [ R AT U PR R VAT 288 FEE it 7K 4 388 B g 38, 9001
1100, 2200 nm Pt F W IS 445 31— B o, (HAR Ak
BN

1.00

= = +3282g/kg
255.5g/kg

204.6g/kg
165.2g/kg
0.60 — = 123.6g/ke
- 86.5g/kg
=
X 0.40 +
0.20 |
0.00 L L !
380 680 980 1280 1580 1880 2180 2480
B (nm)
1 AEAKELFELERSEMEGELE LML

Fig. 1 Reflectance spectra and continuum removed of samples under

different soil moistures

2.3 TIEBH RN IEREMEREK ST

W SN AT B i 4, SRR 5 TG PR
DU A RN BUEREAT ARG 387, 18 2 {87 T 380 ~ 2400
nm PEHN TR (n = 58) HHUTOW R E L —
M e AR G . DIAE G I A2 2%, 2% >250

g/kg KR, HE 2 AT, MIOG R bt S
AKE G INESEIEE N ERES . T g S
FEKER 150 g/kg B, AHRXREEFFLIE N, 5K
A 100 ~ 150 g/kg I AH G FR Bl Ko 75 K KT 150
glkg J&, MRXFREDED, X5 TIEEAKE KR, mK
SRR RSO 55 T A USRS Y A G, K 2
EATFE Y, 380 ~ 1300 nm HIEAHLTE — Mot
T 1 2 (A O R AUBE K 23 AN, 1T 1300 ~ 2400
nm AHSCPEREZK 3 AR AR, sy i H 380 ~ 1300,
1300 ~ 2400 A1 380 ~ 2400 nm — /I BEE i 7 4
HUT TR A A

2.4 BEERKIEZER

AN BEAS ] F 3875 7K i PLSR AU S 390 1IF 25 41
W3 2. M 2 1) R%. SEP LA}z RPD ¥ft nf LLFE Y,
3 AN BRI RIS S8 LA B 3K 4y 38 iy 5
PRSI0 E R A, X 380 ~ 2 400 nm YR,
5 KE N 100 ~ 150 g/kg I 7 (A ML T A 75
RPD KT 2.0, %FF 380 ~ 1300nm B, HMA -1
B2 T HRMWNBBGEH, & /KEHN 100 ~ 150, 150
~200.250 ~ 300 g/kg I RPD KT 2.0, %1~ 1300
~2400 nm B, AR T R H AT A AN BB,
BRI TR e, B 7K &2 50 ~ 100+ 100 ~
150 H1150 ~200 g/kg I, #i% RPD ¥R T 2.0. |
K EHIT 200 g/kg 5, B4 RPD {EHIY/N T 2.0,
BN 300 ~ 350 g/kg IR TN 45 HLE A L 6
fHo XL AR, TEES/KE/NT 200 gkg A H]
T HUTTT .

T LE4: 380 ~2 400, 380 ~ 1300+ 1300~ 2 400
nm < MEBIRIESE S, KL 1300 ~ 2 400 nm &7
MIAS A /K TR R H0&E 87K E 50 ~ 200
g/kg B[] RPD {HI KT 2.0, FRUZHBUE BT
T T AR A LB o

AR 1 300 ~ 2 400 nm Y A HLUFRA 5
AT AT HUT TR, B 10 2 e ik, KKk 50 ~
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Fig.2 Correlogram of logarithm of organic matter under different soil moistures from 1% order differential spectra
*2 FREKETELEAKE PLSR EEMEIELERE
Table 2 Summary for different spectra range PLSR model under different water contents
B KR R gt 5T FEAL I TIE
(nm) (g/kg) FEAEL SR R, SECV FEAH R% SEP RPD
380 ~ 2 400 AT+ 39 5 0.63 9.83 19 0.73 7.25 1.88
50 ~100 39 7 0.68 11.11 19 0.69 7.86 1.73
100 ~ 150 37 7 0.69 12.38 18 0.85 5.98 2.34
150 ~ 200 39 6 0.79 8.25 18 0.84 7.22 1.89
200 ~ 250 38 5 0.58 8.88 19 0.53 9.87 1.38
250 ~ 300 39 5 0.59 10.64 19 0.51 10.01 1.36
300 ~ 350 36 4 0.68 10.08 19 0.78 12.92 1.04
380 ~ 1300 AT+ 39 7 0.37 12.01 19 0.56 10.06 1.35
50 ~100 39 8 0.48 11.61 19 0.70 7.97 1.71
100 ~ 150 37 8 0.62 10.95 19 0.88 4.92 2.77
150 ~ 200 39 6 0.57 10.75 19 0.81 6.61 2.06
200 ~ 250 38 5 0.53 10.22 19 0.76 7.70 1.77
250 ~ 300 39 6 0.60 9.53 19 0.79 6.51 2.09
300 ~ 350 36 4 0.57 10.77 19 0.78 7.92 1.72
1300 ~2 400 AT+ 38 9 0.71 9.78 19 0.63 9.93 1.37
50 ~100 37 4 0.49 11.60 19 0.82 6.02 2.26
100 ~ 150 36 5 0.43 14.36 18 0.86 5.50 2.55
150 ~ 200 38 5 0.45 11.71 18 0.87 6.40 2.19
200 ~ 250 38 5 0.32 12.03 19 0.30 12.47 1.09
250~ 300 39 4 0.28 13.26 19 0.61 9.59 1.42
300 ~ 350 36 6 0.67 9.09 19 0.66 11.93 1.13
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Fig.3 Comparison of measured and predicted soil organic matter

by optimal model
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AR SCR i oS — TR (TR I T AN [R) - 45 K
LA HUR P 4 SR W b R S K R )
B, 3 R AR . Lin 25RO IS KR
FEAE “URFHE”, “IRFYE” 2N, T3 Ae bl 145
FOKER ML, FIEEKELRT “IHFUE” B
398 S S FR A B 3 K R BN . ANIFST
() 35 K BN T 350 g/kg, 248 KN 0 ~ 350 g/kg
I 1 398 1% e S 26 B 5 A B 3 I BRI, AR B R S
Bt .

CUE T I AR s Z W R AR, A
LIRS A . Hunt S50 R B Fe WKL
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7 3t SV o M AR Tk S A I s R ek S
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LB, AR SRS ER AR, Sk
B KBRS, BT E VLR &4 bl
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-8 v i £ PR A B 3 KR B g e A AR
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B 7K 2 68 338 A 7K S 15 4D ) I A o 5 4

Morgan 213 F H ] JE0IR 1= (LK #: -5.8~0
MPa). TR 1y HRECRPETT - KT BE R 15y
ST - e MU A TE L, A &R B KR Nk
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Stenberg 22O\ Ay ¥ 3 A T RN L AT B,
{RUELENLEE FICIRAERERE, N Re AR T3 MLk T
TNKS 2 G B, T 1700 nm A1 2 000 nm- PRz LA
J 2300 ~2350nm, {HIE 557K 5 R 7R 1) B3
AHR AT H

YEF N LSRR /N T 200 g/kg 0] H A%
TGN, R TR 5 A USSR R SR KA
JErarg, JLRAHR. 200, AHRKEKIE
o A HUTALBR K 3 e ma f i, A —
FEEE EHIAT WU IS N . T AT MR AR S8 AN T
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Effects of Soil Moisture on Determining Red Soil Organic Matter

Using VIS-NIR Diffuse Reflectance Spectroscopy

WANG Miao'?, PAN Xian-zhang', XIE Xian-li', WANG Chang-kun', LIUYa', LIYan-li', PAN Jian-jun’
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

2 College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The effect of soil moisture on the determination of red soil organic matter (SOM) is a theoretical basis for the rapid predication of

SOM in the flied. Spectral measurements (350-2 500 nm) of soil samples under different moistures were conducted in a controlled laboratory

environment and partial least-squares regression (PLSR) was used to establish SOM prediction model. The results showed that the correlation of

SOM and first order derivative reflectance firstly were increased, and then decreased as soil moisture increased, the highest correlation occurred when

soil moisture was at 100-150 g/kg. Spectral regions of 380-2 400 nm, 380—1 300 nm and 1 300-2 400 nm were selected to establish SOM prediction

models under different soil moistures. The accuracy of prediction model were increased firstly and then decreased with the increase of soil moisture.

Using 1 300-2 400 nm to build SOM prediction model could avoid the influence of iron oxide and get highest prediction accuracy. The results

demonstrated that when soil moisture was less than 200 g/kg, SOM of red soil could be predicted by PLSR using first order derivative reflectance in

1 300-2 400 nm under a controlled environment.

Key words: Red soil, Soil organic matter, Soil moisture, Partial least squares regression



