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, 0,60,90, 120 kg- hm™ 2, Table 1 Relationship between Chl-a and feature parameter
, 0, 133 4, 200. 0, 266. 7 kg - B b b (r+g br g
hm 2, NO, N1, N2, N3, 3 , , NO(L1) O 226 0 282 0 277 0. 393 0. 208
50 %, 35%, 15%, 4 NO(L2) 0629 0605° 0611° 0576 0 626
2007 7 2 2007 N1(L1) O 484 0 571 0.576° 0.579° 0 566
8 30 N1(L2) 0687 (0650° 0649° 0626° 0660
12 N2(L1) 0 578 0. 496 0. 504 0. 443 0. 536
N2(L2) 0875 0879°° 08 " 0654" 0931"°"
121 N3(L1) 0793 068 0691 0631 0717
EPSON EXPRESSION 1680 N3(L2) 0753 " 0846°° 0846°° 0874" " 0771""
(L1) * % *: dgnification at 5% and 1% levels respectively. L1:
(L2 ) 300DPI ) 1st leaf from the top; L2: 3rd leaf from the top. The same as
below
122 SPAD
A D (analytical spectral device) ASD Table 2 Codficients of variance of feature parameters
Fieldspec Pro FRTM SPAD-502 o different position leaves
) oV B b b(r+g  br b g
SPAD , , NO(L 1) 0283 0181 0197 0172 0218
20 L1 NO(L2) 0221 0117 0126 0101 0 148
L2 SPAD N1(L1) 0338 0231 0259 0223 0284
123 N1(L2) 0170 0088 0097 0103 0O 104
a i8] N2(L1) 0161 0130 0140 0134 0145
) N2(L2) 0155 0111 0121 0113 0129
105 o 30 min, 75 , N3(L1) 0189 0166 0181 0209 O 163
N3(L2) 0113 0052 0060 0131 0051
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’ 22
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(500 560 nm) , (600 700 nm) ) R, G B, r,g, b , B
(350 400 nm) , ( 3,
g, r, b (1 )

Table 3 Relationship between spectral parameter B, b value and spectral reflectance at different band

Yy X
B 390 470 nm NO y=- 1000 000x2 +27 221x- 160 42 0. 726 4
N1 = - 833 977x% +19 684x- 93 045 Q 7655
N2 y=- 1000 0002 +23 802x- 104 36 0 8024
N3  y=-1000000x2+25773x- 98 448 0. 789 3
b 390 470 nm NO y=3 017 7x2- 103 57x +1 199 4 Q7339
N1 y= - 2619 1x2+63 021x- 0 279 1 Q7520
N2 y= - 3594 3x% +75 722x- 0302 2 08303
N3 y=- 3948 8x2+82 48x- 0 307 7 Q 430 1
223 G>R>B, , )
, ( 2
(1) : (640 660 nm) (430 450 nm)
, , , ,G R
, , B ( 2
, (2 : (acwm)
R G , G CcM ,
B 4 CV =0. 052 512,
140 ,
120 De (3)
NVANVAN
5 1001 \ﬂ\/r /\
7 \_/—\R\/\\/\ ’
[
g 60} , ;
wn
401
B ) 23
20—, A T _/*—*\\-‘_
0

N3 N2 N1 NO , SPSS 13 0

Status of nutrient

Fig 2 Values of spectral parameters of , ( 4
rice based on the digital images ,
1: R;2: G 3: B , 94. 5%
Table 4 Result of the correlation matrix
F1(NO) F2(NOQ) F1(N1) F2(N1) F1(N2) F2(N2) F1(N3) F2(N3)
4. 921 0. 97 4. 607 1 037 4. 874 1 06 4. 67 1 006
| % 82 023 16. 159 76. 777 17. 285 81 225 17. 671 77. 835 16. 759
! % 82 023 98 182 76 777 94. 062 81 225 98 897 77. 835 94. 595
B 0. 126 - 0. 001 0. 767 - 0. 585 0. 139 0. 043 - 0 542 - 0. 035
b 0 221 - 0.023 0. 082 0. 252 0. 216 - 0011 0 321 - 0. 035
br+g 0. 222 - 0.024 0. 073 0. 26 0. 216 - 0014 0. 38 0. 041
or 0 26 - 0.027 - 0.692 116 0. 244 - 0.025 0. 332 0. 046
b g 0. 197 - 0022 0. 625 - 0438 0. 197 -0 01 0 411 0. 013

area - 0107 1 015 0. 336 - 0221 - 0.031 1012 0 069 1
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(3) : ,
80 % 4 ) 30 : '
, %% S 2] S
PCl, 48 PC1 10 - S
PC1 PC1 E ool T
(CV=26165), PC1 = ( 100 20 30 40 50 60 70
! PC1 B The number of s'zunph\
4 Fig 3 Disribution of the resuit
F(N3) = - 0.542B + 0.321b + 0 38(b/ (r + @) +
0.332( ) + 0 411(b g + O 069area . (F=93 782) 005(5.'92
F(N2) = 0139B + 0 216b + 0. 216(b/ (r + @) + 0.00) , 4
0.244(0r) + 0 197( g) - O O3larea - NO: (524 818): N1: (8 18
F(N1) = 07678 + 0.082b + 0 073(0 (r + @) - 417 45). N2: (1741 30.38): N3: (- 9 05 3 97) |
0.692(b 1) + 0. 625(1 @) + 0. 336area : NO: 74 9%; N1: 52%; N2: 84 7%; N3:
F(NO) = 0 126B + 0 221b + 0.222(b/ (r + @) + 7506
0.26(Kr) +0 197(K g - O 107area
24 '
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— Y Cr G 3
Ce RGB YIQ
(1) :
¢) ’
Y=03R+06G+0 1B ) ’ ’
G =B-Y ) ' .
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G [16]
G . 48 '
4 [ F(NO) , F(N1) , F(N2) , F '
(N3)] , ’
y=0 016 9% - 1 219 5x- 61 515(R =0 79) '
25
109 ,48
, 61 3 '
4 ,
[1] ScafeM A, Stevens KL. Commum. Soil Sdi. Plant Anal. , 1983, 14(9) : 761.
[2] lida TN, Noguchi C K, Terao Ishii H. Journa of the Japanese Society of Agricultural Machinery, 2000, 62(2) : 87.
[3] <haf PC,LoryJA. Agron,J, 2002, 94: 394.
[ 4] Dougas E, Karcherand, Michael D R, et a. Crop . , 2003, 43: 943.
[5] CHENGJiajuan, JI Shourwen, et al ( , , ). Transactionsof the Chinese Society of Agricultural Engineering(
) , 2000, 16(3) : 115.
[6] SUN Ming, LING Yun( , ). Transactions of the Chinese Society of Agricultural Machinery ( ) , 2002, 33(5) :

75.




8 2175

[7] WANG Yuan, HUANGJingfeng, WANG Fu-ming, et al ( , , , ). Spectroscopy and Spectral Analysis(
) , 2008, 28(2) : 273.
[8] LI Hesheng, et a( , ). The Theory and Technology of Plant Physology ( ). Bejing: Higher
Education Press( : ), 2001. 123.

[9] BulanonD M, Kataoka T, Ota Y. Biosystems Engineering, 2002, 83(4) : 405.

[10] TianL F, Saughter D C. Computer & Hection. in Agric. , 1998, 21(3) : 153.

[11] YU Feng, ZHANGBIn, ZHAN GJunfeng( , , ). Journal of China Agricultural University ( ),
2007, 12(4) : 67.

[12] Charles Edwards D, Stutzel H, Ferraris R, et a. Annasof Botany, 1987, 60: 421.

[13] Anten N, Shieving F, Werger M. Oecologia, 1995, 101: 504.

[14] Vouillot M, Devienne F. Annalsof Botany, 1999, 83: 569.

[15] Milroy S, Bange M, Sadras V. Annals of Botany, 2001, 87: 325.

[16] ZHENG Yong-me , ZHAN GJun, CHEN Xing-dan( , , ). Spectroscopy and Spectral Analyss( ),
2004, 24(6) : 675.

Diagnoses of Rice Nitrogen Satus Based on Characterisics of Scanning
L eaf

ZHU Jinrxia' , DEN GJinrsong*? ", SHI Yuarryuan' , CHEN Zhulu' , HAN Ning' , WANG Ke''?

1. Institute of Agricultura Remote Sensing and Information Technology Application, Zheiang Universty , Hangzhou 310029,
China

2. Key Laboratory of Zhegjiang Province Agricultural Remote Sensing and Information System, Hangzhou 310029, China

Abgract In the present research, the scanner was adopted as the digital image sensor , and a new method to diagnose the status
of rice based on image processi ng technology was established. The main results are asfollows: (1) According to the analyss of
relations between leaf percentage nitrogen contents and color parameter , the sensitive color parameters were abstracted as B, b,
W (r+g,brandy g. Theleaf position (vertical spatial variation) effectson leaf chlorophyll contents were investigated , and
the third fully expanded leaf was selected as the diagnosisleaf. (2) Field ground data such as A SD were collected ssmultaneous
ly. Then study on the relationships between scanned leaf color characteristics and hyperspectral was carried out. The resultsin-
dicated that the diagnosis of nitrogen status based on the scanned color characteristic is able to partly reflect the hyperspectral
properties. (3) The leaf color and shape features were intergrated and the model of diagnosing the status of rice was established
with calculated at YIQ color system. The distinct accuracy of nitrogen status was as follows: NO: 74 9%; N1: 52 %; N2:
84. 7%;N3: 75%. The preliminary study showed that the methodology has been proved success ul in this study and provides the
potential to monitor nitrogen statusin a cost - effective and accurate way based on the scanned digital image. Although, some
confusion exists, with rapidy increasng resolution of digital platform and development of digital image technology, it will be
more convenient for larger farms that can aford to use mechanized systems for site-specific nutrient management. Moreover ,
deeper theory research and practice experiment should be needed in the future.
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