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 E: URILE L WIS, FUHEEDAHILREUE R, ik S A PLIISOM) S BAHCHAR). 4(G). #(B)
Bita s, A £ 50 FIA(SMRM) AL W 45 AR (NNM) AT BT 407 ER A SOM A Bl Al 455k BB H
B BIE TR SOM & BEAYAHE RBANHE( || RN : R>G>B, 41k 0.67, 0.65. 0.50. JRUATHLNIHURIFF T 4L
EARIS, |r| BN, TIZEBRCT 7B, o BER. SR, EETHEFEE R, G, B B/ &R A& 0B T H
SOM &1 SMRM B!, Y1124 RIS P AR/ HM 0.43 ~ 0.50 F1 0.46 ~ 0.50, HITHRIRZE(RMSE) /34114 1.28% ~ 1.39%
H1.31% ~ 1.39%(P<0.001), H S XHEORIF -5 AR B S P05 R B R0 B 0 8 o I, R NNM AL T2+ R G,
B i b YRR B SOM & i, R 2 )28 A S b A 31 Y S+ SOM. Sl AT E 2 1] R* ¥4 0.49, RMSE 4 1.31%
1 1.28%(P<0.001), Fltt, SMRM F1 NNM #jEgil il B H 8RR R. G, B Bt iH SOM ik, HZ PRI E 4L
1 SOM Rt —E v HAE M TN ik
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Reversing Organic Matter Contents in Black Soils in Northeast China Using Digital Image

Technology
WANG Yadan'?, ZHANG Feng®, HU Wenyou®, YU Dongsheng?®, CHI Fengqin®, ZHANG Chao®, XU Yingde®’, YANG Shunhua?,
YU Yuanchun'", JIANG Jun®*, XU Renkou?

(1 Co-innovation Center for the Sustainable Forestry in Southern China/College of Ecology and Environment, Nanjing Forestry
University, Nanjing 210037, China; 2 Key Laboratory of Soil and Sustainable Agriculture, Chinese Academy of Sciences,
Nanjing 211135, China; 3 Heilongjiang Black Soil Conservation and Utilization Research Institute, Harbin 150086, China;
4 College of Land Science and Technology, China Agricultural University, Beijing 100193, China; 5 College of Land and
Environment, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: In the present study, digital images of black soil were identified by their red (R), green (G), and blue (B) color
components that correlate with SOM content, and then used to construct predictive stepwise multiple regression models (SMRM)
and neural network methodologies (NNM) for SOM content. Our findings revealed that the absolute value of correlation
coefficients (‘r‘) between each original color component and SOM content followed the order: R>G>B, with ‘r‘ of 0.67, 0.65
and 0.50, respectively. The ‘r‘ value increased after logarithmic and square root transformations, but decreased following
reciprocal and square changes. The determination coefficient (R?) for SMRM training and validation sets with and without
transformations fall within the range of 0.43 to 0.50 and 0.46 to 0.50, and the root mean square error (RMSE) ranged
1.28%-1.39%, and 1.31%-1.39%, respectively (P<0.001). Specifically, SMRM incorporating logarithmic and square root

transformations of R, G and B color components demonstrated superior predictive performance and higher accuracy.
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Subsequently, multi-layer perceptron neural networks using original values of R, G and B color components successfully
estimated SOM content, with R° of 0.49 and 0.49, and RMSE of 1.31% and 1.28% for the training and validation sets,
respectively (P<0.001). Therefore, both SMRM and NNM provided effective estimates in SOM content for black soil using its

digital image. Our findings provide an operational prediction model for the rapid assessment of SOM content of black soil in

northeast China.

Key words: Black soil, Soil organic matter; Digital image; Stepwise multiple regression model; Neural network methodology
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Fig. 1 Distributions of SOM contents and sample sites of black soil
in northeast China
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Fig. 2 Acquisition and treatment of digital image of soil sample
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Table I Correlations between R, G and B color components and
their transformed values with SOM content
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