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Abstract: The common methods including testing of total N, stem tissue nitrate and SPAD readings
were used to diagnose the nitrogen (IN) status of cotton and recommend the nitrogen application rate.
However, due to labor requirements and high costs, these methods can hardly be applied to the cotton
in field condition. In recent years, with rapid development of remote sensing nearing the ground, dig-
ital image analysis method combined with plant test and yield measurement has become another choice
in crop nutrient diagnosis. Because N of plant shows obvious effects on chlorophyll constitutes and
content directly, nutrition could be detected through digital image analysis of plant canopy. Large
quantities of tests have been studied on spectrum character of plant canopy. But few of that were stud-
ied on cotton. Therefore, we are trying to research on spectrum character of cotton canopy through
digital image analysis method for N status diagnosis.

In this study, digital image analysis method, which combined with soil and plant N rapid test,
was studied for cotton N status diagnosis. The experiment was conducted within a multi-factorial field
trial with three levels of N under channel irrigation at Fenshou farm, Awati county, Xinjiang. The
possibility of using digital image analysis method for plant N status diagnosis was studied. The results
show significant relationship between color index of plant canopy and N rate, yield, total N, plant ni-
trate concentration and biomass. Compared with other canopy color index, the normalized intensity of
redness and blueness R/(R+G+B), B/(R+G+B) was much better because of its significant lineal

U %5 B #3:2006-03-10 EEB/ N EBEFHA980-) , &0, FEE B LT 4=, catherine_0903@126. com; *, FIAMEH
ESWA AL E 948 W H (2003-Z53) .EH MY B FHFT W E (NMS-Xinjiang200201) 1 40 F“Fa I 567 Ui 22 &
BRI R B



23 ERFF HERFEERAREREARERSH PRYEHR 107

inverse relationships correlations with N rate, yield at boll stage. These could be suitable indicators
for N status diagnosis. The plant canopy indexes of G and G/R were good correlated with total N con-
tent, nitrate concentration and biomass. They could be used for N status diagnosis at boll stage.
Results showed that digital image analysis method combined with soil and rapid test of petiole ni-
trate could be used for nitrogen fertilization rate in field condition. In this field experiment, when G/
(R+G+B) was less than 1. 16, cotton was in N stress state, did need more N topdressing at boll
stage in a degree; when G/(R+G+B) was 1.16~1. 18, cotton was in optimum N supply state; and
when N fertilization rate before boll stage exceed what the plants actually need, G/(R+G—+B) would
be less than 1. 155 and cotton was in surplus N at this time. However, many factors such as water
stress, crop variety, field weed, insect pests or any other factors affecting weather condition could in-
fluence leaf color of cotton canopy. These effects they brought were unavoidable in field condition.
Consequently, simply depending on results from canopy image information is not enough for nutrient
diagnosis and N fertilization recommendation. It is important that the integration of soil or rapid plant
test and digital image analysis method should be emphasized. On all accounts, more inspection and

test should be devoted to application of digital image analysis method on cotton nutrition diagnosis and

nutrient resources management.
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Table 1 N rates of treatments in cotton experiments kg « hm®
BE -l B E N B
Ab 3 N P, 05 K,O N P, 05 K,O 06-24 07-13 08-04
A B B 45% 100% 100% 15% 25% 15%

NO 0 138 72 0
N1 180 138 72 81
N2 240 138 72 108
N3 300 138 72 135
N4 360 138 72 162

138 72 0 0 0
138 72 27 45 27
138 72 36 60 36
138 72 45 75 45
138 72 54 90 54

1.3.3 &WE. WESEUN™ ZH=8mW
oy AR, W07k R/ X A ERR 2 R
— B SR ELCHBE SRR BB R4
BHEEGTEREE MR F=ZWRET. F., L&
30.,50,20 s e ut A Ak, W P A E AR
GRS RE. SRR AISRENX
WMELHRUEEREHREBET&.
1.3.4 HHEMAHFRE. REBPILE XXX
M Sony BHAHNEREETELFTHX 20
PR FATIH R, AN A5 R EH 6 A 16
) EHC A1 ERHGT A 21 B .28
A7 B, ARIEREREGE T, EREHE
RKEFGEMAMNRBEN T F 12:00~13:00 Z
R A LB T 1.5 m, PSRN S
M TE SR R R 30°~60° 48 , B E B B i AHL B
SRR AR, GRS FEERAE
1280X 960, KUHAHPLZEIE 4 RGB HE A H
%, JPEG # X AZM BT E L5, IR BF K
240 W@,
1.3.5 HHEEHGRLBEREES. BOEEERY
A% A Adobe Photoshop 7. 0 HHAY Histogram
BF., Bl TRmRMER T AERG TS
TRATBETRNEEEY ER, B AT RE
AR EFRGEBAMMT, AR EEE RGBT h3
PR ETERY, ERL G CEAEAEEY
B4 h ] f (Median Level) , B ERBRFHET
HERGXEF L (R)..&G) K (B)#EBE M
G5 (L) EE N & &K 5 03,
HEEL.

B T R F BB T AR T 4K
WA RETR, B T BERE"WNEREES®

AbFREE R, FHIE A LA R 8 8l R.G.B
HECAEERARAEE . ACFHRRERLRES
WRFER A . DOLEME L4 E RUGUHE
G.HUE B D& S RERELMHE G/L.&%
546 HE G/R. &6 S5HL HKE G/B; Q%)
A G/ (R+GHB) AR fE R/(R+
G+B) . WtirHEi{E B/(R+G+B),

R IR I Excel fl SPSS & 4 i1 8 4
115

2 HR 5440
2.1 BIEARXMBEREENLYERKSFTHERRT

RELEREW, AEAREXNHIEREE LR
MRUEAEREEWH. IMAREFTFHREARS
MERESEEGEESHZHMRR, RAES
R ABRNERF,G/L.G/REZEHFR
BERNREAMEXXLR, P G/L.G/REMEE
REMEMETENBEE;G/BH R/(R+G+
BEAMHEARZA AR EENREMMHEAXR
#,MB/(R+GHBHEBAMHE, SAHERREZ
HAHREENRETEMLRR,

Wang Ke %07 ¥ 4 3% 409 Thomas &M
RIBFR 45 RIESE , FEE RE EFRK LIRS 1F
WREN A BRI R A RETRES,
AFRREFRKELZRAE R FREZREE,
R R BB e iE Rt , KIBREER2
W Y R S 1% I B O 520~550 nm,630~690 nm
A 760~900 nm"™ , £ k4 600 nm HI 800 nm"#!,
78R 760~900 nm,630~690 nm Al 520 ~550

amt® |



23 ERFF HERFEERAREREARERSH PRYEHR 109

1.09
1.09
EL 08
4%1. 08
%1. 07
1P * o
,,ull. 07
i y = —5.0 <107x+ 1. 0845
106 R = 0.6203"
1' 06 1 1 1 J
0 100 200 300 400
AR/ (ke hm 2
.37 r
B
1.3¢ - *
1.31
o
51.28
e
5 1.25
i
s 1.22 P
®i9 -
v = —0.004x + 1.3021
116 R’ = 0.4711"
1 13 1 1 J
0 10 20 30
HiE R/ (kg-hm D
0.310
0. 305
S
0. 300
&
L}g
320, 295
£
0. 290 y = 3.0x10%x +0. 2941
R* = 0.6291™
0. 285 ' . . '

0 100 200 300 400
B/ (kg-hn D

)
puEY
P
ﬁl‘
,,ul 1.14 * o
i
.13 y = -8.0x10%x+%. 167
L1 . R’ =0.4859% ,
X 0 100 200 300 400
MEE R/ (kg-hn®)
0.335
1A
0.331 ¥
m
0. 327
@l
l‘é
3R0. 323
&
0.319 y = —2.0 x10°%x+0. 329
R* = 0. 4087
0.315 ' ' : '

0 100 200 300 400
MER/ (kg hm 2

1 BEELH KBERESS M EEREGREMSHENXR

Fig.1 The correlations between N supply with color values of cotton canopy at blooming and bolling stage
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Fig.2 The correlations between canopy R/ (R+G—+B) .B/(R+G+B) at boll stage with yields
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Table 2 The relative coefficients between canopy color parameters and total N under different N supply
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G y=-0. 0665x+161. 833 0.421**
S R y=-4.9724Ln(x)+154. 002 0.266"
G/R y=5.0X10%x2-0. 0010x+1. 2010 0. 400"

Hex % ,0.0l KPTFEREE; *,0.00 KFFEFEZHCTRD.

2.4 BEEGERSHESEA MMM AHEERRE
RE

AT, UHEAMRERE IR ITNARESR
REZ WA H 2R R KB RNA .
G, M BR T BRER VR B R S IR, 2 A7 B R AL FE %
REMERREFLWIHT mK AT, 725480
HHWHREERENXR L. MEENEEEE
A A& 5 45 (G/(R+G+B).G/L.G/R.G/
BIMEZERERMBENREAMLLR, &
Je18 G 5 W BR Eh vk B2 (| B SR A R 56 R 3k

B BEKFETAHRMEM AR EH L,
R.G 5M-WRmEERER YR B 2 M A B 3 A R 1 A M
KRR, LR, G {HFfE 75 BR £ v B /Y 3 i i
TR, G/R 5HRTHBRE YR B A5 R T FH ki
LKWACR I, HETR, SHEBREEFRL
Wi AR AR, B B 5 AL B R (GLG/R) IR AT 3
IREERERLH, AW E S PMAENE
FERRN. XE5EIIMELTFRAHMZAL,
Adamsen % (1999) B FA RS M PLIRE T & /&
MREZEES AN G/R EHGRIGER AR EE



23 ERFF HERFEERAREREARERSH PRYEHR 111

WIRMERER X E S /DR A SR EEL

B —AbAE B 5 18 BOR TR B OC M

x£3 FTREEXETHECREGEVSHSHAHBARBENRERY

Table 3 The relative coefficients between canopy color parameters and nitrate concentration under different N supply
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Table 4 The relative coefficients between canopy color parameters and biomass under different N supply

EFH BERGREAESHR EPEF:-$:1) R &
w8 B y=-17. 901Ln(x) + 269, 468 0.425%*
G/(R+G+B) y=0. 0170Ln(x) +0. 2514 0.546**
B/(R+G+B) y=-0. 0286Ln(x)+0. 5035 0.442%*
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Table 5 The distribution of cotton canopy G/R under different N treatments at boll stage
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