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Table 1 The 17 fertilization treatments in the field experiments

56 W g 5
Serial No. of the fields

it NE A 2 77 X

Fertilization treatment

Serial No. of the fields

I H S it NE Ak 2 77 X

Fertilization treatment

Xt e
CK

4l {4k I8 (5 Bt FH i ) Chemical fertiliz-

2
er (CF)
3 33 000 kg x hm =2 +70% fLE Pig
manure 3 000 kg x hm =% +70% CF
. 42 3 000 kg x hm =% +70% LA Cat-
tle manure 3 000 kg x hm = +70% CF
S $3% 6 000 kg x hm =2 +50% fL I Pig
manure 6 000 kg x hm ~* +50% CF
. #43% 6 000 kg x hm % +50% {L A Cat-
tle manure 6 000 kg x hm =2 +50% CF
FEFF 6 H + 100% L AE Strawincorpo-
7
rated + 100% CF
W+ £ 4R 10 +100% fLJE Strawin-
8 corporated + straw decomposing agent 10
+100% CF
T H + £ER 20 + 100% {6 AR Strawin-
9 corporated + straw decomposing agent 20

+100% CF

33000 kg x hm =2 + 36 +70% fL I Pig
10 manure 3 000 kg x hm =% + Straw incorporated

+70% CF

43¢ 3 000 kg x hm ™2 + i FH + 70% 1k A
11 Cattle manure 3 000 kg x hm ~? + Straw incor-

porated +70% CF

$%3% 6 000 kg x hm ™2 + R H +70% {LJIE Pig
12 manure 6 000 kg x hm ~? + Straw incorporated

+70% CF

4% 6 000 kg x hm =2 + & H + 70% 1k it
13 Cattle manure 6 000 kg x hm ~? + Straw incor-

porated +70% CF
AN A YL LI E A 1 800 kg x hm ™2
14 Compound fertilizer ( Pig manure compost +

CF)1 800 kg x hm ~?

A FEMNE A HLICHLA £+ 1 800 kg hm ~> Com-
15 pound fertilizer( Cattle manure compost + CF) 1

800 kg x hm ~2

MG HLEHLE A 3 600 kg hm =% Com-
16 pound fertilizer ( Pig manurecompost + CF) 3

600 kg hm =2

4 ZEHENEATHLIEHLE & 3 600 kg hm ~* Com-
17 pound fertilizer( Cattle manurecompost + CF) 3

600 kg hm ~2

1 . CF FoR AL AL 5 #Ljiti F £ Note: CF represents the convential application amount of chemical fertilizer
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Fig. 1 NIR spectra of 4 soil samples randomly picked

o P L RT0, DG rh W Wi S B, X E
BN T T LA A T e R T e
g3 LB AU AR L R TR TS L IR 2
HAUAR B A0 WO 8 SRR R R R T DGR T
A BRI 2 55 06 14 i 41 S5 14 9n 4 20 R O 21 A
il E R R, LT AN AL TR R T
FALEME B, BARSR B il S Ho b &2 2%,
I AR XE 4 G o 3T 2 A I8 S SO 1 i AT e i T
M, AEIT ZL AP 635 an e oK B 19 A5 B b S BR TE AL
RSN e = N L A SRR DR R T =N
7 B AL T 2 T (W e e/ 3 vk ) 1 S 4 5l
i 2275 8 43 A O3 R M v X b 9 BT A AR B 9 0
B AT U
2.2 AEEIELENTEREMEXUZED IR

BEDLIEIC 102 4>+ JeAE ah /B WACIEFEAS , R T
9 34 DNREAAE S B AEA . 8 2 O &% 3 o i 4
o A A A I I R AS g A 2 BT,y BT 2 TR
R 5 OB bR A7 TE S 8RR A, T SR T A e /)N
T3k (PLS) 454 38 L8 IE 3% ( Cross-Validation ) #
SEARCIEREAS 1 Al 2 O 12 SN E S 08 4% 2 20 41Ok
T AT ST I AT 14 3 £ A0 O 3 B T ) A TE AR A
N2 B e A i o

T TR AR R A SC R B R 2, kR 2 W)
MRS EHSMALLZE, 2ATESKALZ
], & E SRR 20, pH 5 2R & & Z L
RO 5 i S pH Z ) XA AR R W AH S

R2 ITEREEFENEXRY

Table 2 Correlation coefficients (r) between soil quality indices

LR R A
i 25 e - _ '
Electricity pH Available Available
Total carbon Total nitrogen C/N ratio
conductivity phosphorus potassium
2= Total carbon 1. 000 -0.469 0.711 0.526 0. 627 -0.072 0.786
4% Total nitrogen 1. 000 -0.942 —-0.425 -0. 860 0.368 -0.777
A b C/N ratio 1. 000 0.515 0. 882 -0.366 0. 868
%
1. 000 0.387 -0.075 0.555
Electricity conductivity
pH 1.000 -0.239 0. 825
R
1. 000 0.010
Available phosphorus
A
1. 000

Available potassium
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Box-chart diagram of the calibration data set
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Fig. 3 Relationship between measured and predicted values of soil quality indices for the calibration data set
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Fig.4 Relationships between measured and predicted values of soil quality indices of the soil samples for prediction
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RAPID EVALUATION OF SOIL QUALITY THROUGH A NEAR
INFRARED-PARTIAL LEAST SQUARES (NIR-PLS) METHOD

Wang Chang Huang Chichao

Yu Guanghui’

Ran Wei Shen Qirong

(Agricultural Ministry Key Lab of Plant Nutrition and Fertilization in Low-Middle Reaches of the Yangtze River, Jiangsu Key Lab for Organic

Solid Waste Utilization, College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract

In this study, a total of 136 paddy soil samples were collected from 17 different fertilization treatments of

two short-term field experiments in Jintan and Zhangjiagang, the main grain production region in the middle and lower rea-

ches of the Yangtze River for near infrared (350 ~2 500 nm) -partial least squares ( NIR-PLS) regression analysis. Based

on the analysis coupled with the cross validation method, a model was established for quantitative analysis of the total car-

bon, total nitrogen, C/N ratio, available potassium, available phosphorus, electro-conductivity and soil pH obtained by

near infrared diffuse reflectance spectroscopy and traditional chemical analysis. R®, determination coefficient value, and

RSC, ratio of SD ( standard deviation of chemical analysis) /RMSECV (root mean square error of cross validation) are two

criteria for evaluation of the model. Results show that for the total carbon , total nitrogen , C/N ratio and pH, R® was 0.
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94, 0.95, 0.97 and 0.92 and RSC was 4.31, 4.35, 5.60 and 3.37, respectively, suggesting that the model is good in
prediction. For available potassium, R* was 0.81 and RSC was 2. 23, indicating that the model is good, however, for a-
vailable phosphorus and electro-conductivity, R* was 0.22 and 0.37 and RSC was 0. 16 and 1.31, respectively, demon-
strating that the model is not so ideal. To sum up, for paddy soil, relevant quality indices can be rapidly predicted through
NIR-PLS regression analysis.

Key words Near infrared spectroscopy; Partial least squares regression; Soil quality; Model
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