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H E:AEARR MNETFARAAFTANRBZEE N RBAT NI L2 L AP ALALEN
RAEA S REANTRBRBERA L TAAPELARBRALTRY BT —LEHHK(NDVI) L EHH &
(RVDESHFRLEBHBSHER PR IR L LA PHS ALY, 2RV, B4 XMW, 2 4. HA
K4 B BEAONFBERNEDSMZ M v, 8% KA EH w3 300 ke/hm’(— K EHAN) B, ERE TR B,
EMEKMYERBAELOSHERRMBRRB, S TAARBRHSEHERK;6 M EFHEHKS510~1100 mm
KA % NDVLLRVI4 8 #H B HE B 52 AR AR AL REE ¥R REF A MU BB O BAUREREN, B
544 MHEXBHBATEHAAHMAE, &% NDVI(560 nm,760 nm) 1 NDVI(660 nm,760 nm) 7 LA 2 4 £
AEREBILAFHELLE A UHEBAE>0.80, X EHHHAK >0.53,

XA : AN AEGHSIGKUBED R R R B HEBHEXK

PESHE: 5512.1;5158.3

K3 LAk, 7 0 B 208 35 12 05 T 0 BE B HE e
FEAR R LA SC 10 55 4 M0 0 8 O 2L B, 5 4 A WK F
BERAE WE BESTETERERRRENA
Hh BB, RRITHTMH, EFEk, B
BRERWUABRREEDEEFLHMBIEERE DB
BT/ ZaXE, FABUSTRAMBRE,

HEXASETUEERBEYARER, 5
eV B WA BT AHELHE, TURRT REEN
ZWitEtR, KBHIRRA LNEMKLEATERS
HER RS RE B FaHLE! -5, mHsan
HREMRREE LT RBRAEY R R R L
AR, EAEAZETHRETEERM LR
MARRAMEKAREFRE, St REAXTR
BERred B S BEREWAH AR U MBRENEIHR
RN, RBHEYMAH. FYHSASRSHMER
PAEEERHEHTRED, R HEEEN
LA BESATESEER B R HRHMHXHE
MEELD,

AR BELWELPE 6 MBAFTHPHER K
BRESNTRERBER SR URKRRT BT
A FEBASH NDVI,RVIS 8 s M S5 S
EPEMEWLLBENBEATROERE, HE
HAEEHEDLEANHSASEEE R RM
RUEMER BEERBEAESLIERAEKTER
BRI, B> ERKGCERE, #TENE

XREIRIAE: A

74 B 34 : 2009-06-10

X WA S : 1000-7601(2010)01-0104-07

5743 R B S 0 6 2 e 1 X 5 i e R R A,
FF 25 1 B REVE A T &/ R R R KT o9 B B B b
PR BRI RAREENMER TR, MR PER
RAKFHL 0 R REEBREKE.

1 MBEk

1.1 Rt

1.1.1 &X#hs RBREPERERTTRE
EERRY NTEALRENAHEHEEBES
(FRE 114°24' b4 35°01") , XX B2E T R 48
HYBRFERSIE. FTFHREKER 605 mm, F
AR 875 mm, FEHREN 13.9C,=0CHE
ES5100CHUE, THE M 20dER. BIRLEER
HEEFRYWRENRER L,

1.1.2 XBHH FE0~20cm tHEAEHNESE
% 10.3 g/kg, £ 0.730 g/kg, 285 1.39 g/kg, 24
19.2 g/kg, BB A 31.2 mg/kg, HELBE 13.6 mg/kg,
BALH 57.6 mg/kg, 13 pH 5 8.23, K/FEHF
S E 9023, 2005 4E 10 A 26 BIEF, BHE N 150
kg/hm?,2006 45 6 B 5 B Ik, 76 #3001 R ot it
Fd BE B2 45 (P,0s: 80 kg/hm® ) 1 5 B2 4P (K,0: 30
kg/hm?) o

1.1.3 JeHitit A3 1 NS HR A 2.4.8 R
B4y 3% 100,200,300 kg/hm?, FE Jg & B — WK H: Hi
AsAbE 3.5.9 % B i B & 4 %4 100,200, 300

W E IR E S LMBF T RRIR (973 3+21) (2005CB121103)
EEMT KR E0ITT), X, TEPIA 8L, FEAF LIHSIFRB ¥, E-mail: hangjunhua728@ 163. coms

EHLAESR : K HESH . E-mail: jbzhang@ issas. ac.cno
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KRES  L/DNFFHE TR I T AR5 R A WAL 105

kg/hm® BB BB = 6:4 5 THRATFEF YA ;
AbEE 6.7.10.11 ZRIBF i B R B 0 M
B, EARERHEARE, AAGEHARNE
ko BIETFEERABUHEA, HESEL HEK,
BAEEHE IR, DPEEH 20 n®(4 mx5 m), B
X4 HF . :

®1 EFMRERLGEHTR

Table 1 Fertilization rates of experiment in winter wheat

nm -1 il .} IR R
Tosatoents Predress Topdress Total N rate
(kg/hm®) (kg/ba’) (kg/hm?)
1(CK) 0 o 0
2 i 100 0 100
3 60 40 100
4 200 0 200
5 120 80 200
6 120 5% 176
7 120 ° 73 193
8 300 0 300
9 180 120 300
10 180 52 232
1 180 % 219

1.2 RBSENIERRRTHEIENAE

ARRBHEETERANE 6 M HBIFENE
FHr BTN E EF B (2006 £ 3 A 13 H).
WA (2006 453 A 26 B) . ZHBH (2006 £ 4 A 10
B). 8 (2006 4£ 4 A 19 B).FF1E 3 (2006 4F 4
A2 B)FABE(0064FS5 A 15 H)., BEKH
%% W & R FI £ B CROPSCAN /A &) HF #1 &9 68 #8 X
£ ESH{X(MSR - 16) , X i% 76 Bl 452 ~ 1 650 nm,
16 43k Bt (460, 510, 560, 610,660, 680, 710, 760,
810, 870, 950, 1100, 1200, 1300, 1500, 1 650
nm), {2 MMG MR 31.1°, RADMBRERE, BUE
B R E S 4E R £ % (DLC Model 000, CROPSCAN,
Rochester, MN) 5@ i COM £ O A B, BZ
SRS BRI R R R R SRR
LREE—-NATABTKENFT L, WERFELY
BEREPR, SHEET, WEHBEEFHEZH
XK, BN PRERKEHGERRER 94K, B
FEHERFZX M HEME, WENEY 10:00 ~
14:00, B ETEEEREA 1 m,

itk i B 5 R ZE S /DR F BB 20 om x
20 em fRFRYEHLBR, ST, oF O, 208 05 00 E o
SEBEE B THEBEHEYHEFEZSTE 275 nm
#1220 nm f UV - 1601 B SM AHE L ERK
BHE REHAEAEESASE.

1.3 LHEREHRENNTR

RE ML AT A T RA RVINDVI 7]
UBBERRHRGE W, B3 RREEN
H RS RE R HBEUR  NDVI R B B4R
B MR K AR GHE L RRHEHR
R EBEYEREXAMSEREH, EXNAZIR
Mo ATHATRAEHEERT RO TR, WRE
FRZGTREEBSHOERRE, HE—&H
BURBORB PR, R 2 A K RERERRE
FElsl,

®2 HAHBENRERURSGE
Table 2 Vegetation indices and formulae

¥ Vegetation indices HH AR Formula
{1 B2 B NDVI) NDVI = )I:L"__’!'-_‘
NIR + R,.‘
BB WA 3 RVI) RVI = %!.’5
red
S L RO B GRVI) GRVI = ’_fﬂl;
o
45— L BB B CNDVI) enpvi = Fvm = Rir
Ryig + Ryreen

2AMPIEB(DVI) DVI = Ryg — Ry
BH—LHEEK(RDVD) RDVI = / NDVI x DVi
Ryg — aRps = b
PVl = B2 —

FEHHEHRB(PV) e

a(Ryig = aRpz = b)

H BB (TASVI) wRug + Reg = ab)

TASVI =

H:RINERHE o MO HTHRERY.
Note: R represents reflectance, while ¢ and b mean soil linear coefficient .

2 SRS5a0M0

2.1 BMEHIBIRNESROHER

B AL/ ES BRI EAEABETHSA
MBSATENZL. TUEH, AEFHIAR
B A&NEBEBFBERETRARGEFHLAT
WERN40.29 gk, LB T BEE] 14.01 g/kg; 18
HHWMESAN 172 mykg, AR TER 1260
mg/kg) o BLSM, MR AR S EEKE R R M
TF 5, 25 2 & N 300 kg/hm?® (— K HEHEA ) BF &)

T A TREBIERTH) . XEAEY B ERS SR

SERFEMEMERNEMMEER LT, YA
BB —ER)T, 4 438 i RAEA PUE KRk #
A BERERIEF R, E2FEFHEL,
ENEEETETHMERTES2RSER
iR EFMK, R AP R X R B X
B B3R BB BEKY. XPEEKBERS



106

TR AP

$8%

BRE5L2RABWBUXRMESNEFYHHER FTRRBEHERBRYTHNKE.

& % W Reviving stage

2000

& ¥ ¥ Jointing stage
r=0.8634" W

2000

4 1500

-N

4 1000

£ (g/kg)
Total N
[
(=3

—a— 2% Total N
—0—TH#H R NO,-N

& B(mg/kg)
NO,

4 500

0 PP S S S W S VT S )
1 2 3 4 5 6 7 8 9 1011
it 2 Treatments
22 ¥ ] Booting stage
sor r=0.8432" 7 2000
“l 1500 3
-]
B £ z
gé 30 | E v
€3 1000 & S
20 g
—— 2% Total N
10 b ) 1 s00
—0— AR NO,-N
o 1 i 1 1 1 1 1 1 [l 1 o
1 2 3 45 6 7 8 9 1011
4 B Treatments .
FF4E W Flowering stage
50 r=0.8229" 7 2000
1500 ~
—~ ]
22 EE
Ckc &
< 8 1 1000 ()
K3 B’
“- w0 =
3
—— 2 & TotaiN ] 500
—0— W& & NO,-N

1 2 3 4 5 6 7 8 9 1011
& 2 Treatments

4 1500

7 1000

B A& M (mg/kg)
NO,-N

~8— 2% TotalN /
10 —O—FHZAR NO,-N

W
=3
o

RS U SR WY T S R SR SR |

123 456 7 8 91011

4 % Treatments
50 s Headmg“stage - 2000
r=0.8562
“r 1500
£z 39 »fd E’ =
] - 'n
B E 11000 & &
& 3 *®
20 W =
10T —8— 2% Total N 1500
—O0—WAER NO,-N
L 1 1 1 1 i 1 L A A
0 0
123 456 1789101
4 5 Treatments
2% 91 Milk stage
501 r=0.7787" 2000
aor 1500 ~

—a— 2% TowlN |
—0—T ﬁlﬁ NO,'I-N

1

1 2 3 4 5 6 7 8 91011

4t 2 Treatments

Bl FREHFMENMENRSRSLEAAROTL
Fig.1 Change of NO;~ ~ N and total N content in different growth stages of winter wheat

2.2 FREARKFETENTEKEHIE

B 2 R4 /DR IER i RALE N200 B2 K 4 R
MEFH B AR RAAFER L, T RUE H, &/
RERE WL THEREND HERIREMK LY

BN RATHERGERKEWN, EERHEE

A] )6 560 nm P B8 B B R 5T, FE ST 4T 5 X I
(760 ~ 1 300 nm) 5 51 2t M X K. HARTH
B ERTEIRL AN A R 5T R (Z R
RH YT HHI 9.27%); 7E7] ROLEBRA FTRER,
EFEE R/ CEHREE 0.32% ), NI K 5T RE
LA KR K, W BN EF YRR, X

RAFBRNEHENELIERNRBEERR
Ko BHAERANRBREHRLEBYTHRT
2% ~3% . HAMA/NETREETLINBBR MR
RRERBK, T H 5 % B 8 A B B e RO 35 A9 870
nm 1 950 nm FH BT 1 100 nm, i 7] RATEE AR
HELEFHEBEM 2% ~3%. XEHTEHE, &
NEE B SR K B EE R 5t 3 T 6 1) A AR 4K S
EMAENESFAGEORBES ABERHAZET
WA EE RE, EOHNK B RS R E /N T
WREEENERH H K, BEEH, MEFHIA
B, &/NE R R 5T % 6 X AR &b 3 A i L AL
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460 660 810 1200
# K Wavelength(nm)
~O— &% i Reviving stage —K— it # ] Heading stage

—2x— ik ¥ B Jointing stage  —@— JF7E W) Flowering stage
—— ZEWN Booting stage  —+— 3, ¥ 41 Milk stage

H2 FRENBEDERBARBGEHR
Fig.2 Characteristic curves of canopy spectral of winter
wheat at different growth stages and N levels

AR EYEKAFBREWR K, B WA kK
HEMX L, AXRBNBRIBEE. FYEELE
TSk B it i [ 59 3 , Bl 808 A B 9 3 i i 4R
WETRARBAEFHE, BEHERERRMNY
i, R K. B3 AR HEALE (B AR
BHAHRBA)RHES R N WELE, FFE
HEEN A RABEMRREARETH RN,
HKESRERBEKX, £/PETERKHEEN R
BRI Y : (N100 - NO) (P339 1.34) > (N200
~N100)(0.82) > (N300 — N200)(0.67) , Wi #E 3 4L b
X 48,388 i W 7 : (N200 — N100) > (N100 — NO) >
(N300 - N200) ., BNk EEEN HgmE N, K
WEFREEEE, 705 AR5 RECE I, &5
R SR AR L 34 00 , DA T o LR S R AR R R . B
REN 300 kg/h (FFRRBA) WL ERHRER
T B AL 4% 6L IE 37 48 R, Wi &b 3 300 kg/hnd® (— WK HE
WA ) 200 kg/hm? (43 %5 WA ) 76 3 40 5 X 38 &L
FRILFHF(BIBRFIN ), BAXH N EEEY
HEEMSESTENAY, AT BB —KEmAE
W7o 5m A ) PR R MR A
2.3 AEVBEBROBR
23.1 ¥ABEAMELSHBKLREGXR Y
TEABFERKETMRESENES R, XH&
EEPMEREBRSHBASBRNMEXSTE
B, 28 B 57 WE# B (510 ~ 710 nm) AL 4 5
K41 500 nm 11 650 nm 2ERAHFXXE, 5iFEL
S BT 760 ~ 1300 nm 2 IEMX(E 4 Fim). A

EHF BB, ZES510~1100 m ZHANSHERR
HE5LAEEMEREFHX, 1200.1 300,
1 500 nm 11 650 nm AL AEXPEM B R, FFY,F
JH 510 ~ 1 100 nm S 3 BY )2 5 32 B8R ] LA M 0 £ W AR
B B 35 8 2 K o

—— NO

R4 % M%)

Difference of reflectance

# & Wave length(nm)

H3 FEARKEENERERSRS
THRRLERNEEMR
Fig.3 Diffe of refl b
levels and NO of winter wheat

other N

1.0

0.5 -%
0.0 L

46/ 660

HMXRN

Correlation coefficient
s

810 1200

0.5
{ # K Wavelength(nm)
-10t

—a— 8 %5 W) Jointing stage
—— 3 B ) Heading stage
—en— 21, ¥4 Milk stage

—o— i& ¥ #] Reviving stage
—— ZH 1 Booting stage
—o— JF{E % Flowering stage
M4 EMEFAETNRELRBESES
HxEmsROHEXE
Fig.4 Correlogram of single wavebands spectral reflect to
total N at different growth stages in winter wheat

RXNEBEBIHEESAIBRERBERIHEN
MY SR SEHEBRFROMEXER (X
3), HWXRH, TRAEEREHERMHXEEH
B RGR, (BT 40 M B B ) R I AL M A e B A
FHXRIIBREE KT, ,
2.3.2 ERAABHEEEKSAIEHKSRTEY
¥ % EMBK 560 nm LK 660 nm FiF L5 760
nm R F BB, HE NDVI,RVI,GNDVI.GRVI,DVI,
RNDVI.PVI.TSAVI 8 i B BB . R E
MNEAPMEHEGLEANHERSEMOXR BXER
BRE 4. PN s HLEHBIEESSRBESL
MEBANMETFHRRERBEFRX, M LEHFHE
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FEBR R B

L

FH&HEA SRS RNHEXREERAFKR, 5
WBERAZEFR. 5LATEHAL HERAEHE
EHEMOHEXEEZ PEPHXER/D 15% ~
20% B 5% B EKE,DVI R HE, Fril, &

By HE. e TEBX, BRRA TSAVI,
RNDVI b i B R M E R AT ITRER
B RE Y R R R K E, {H NDVI #9415 08 B b
TETWUBHER,

£3 SMEHIBIWSASRELFRRHBHHEXYE
Table 3 Correlation between single wavelengths and NO,~ ~ N at different growth stages

¥ Wavelength(nm)

EHH
Growth 510 560 660 760 870 1100
slage r RMSE r RMSE r RMSE r RMSE r RMSE r RMSE
&M Reviving stage -0.60 0.13 -0.62 0.16 -0.5 0.23 057 0.33 0.5 0.39 0.5 0.32
R B Jointing stage ~0.75 0.09 -0.74 0.13 -075 0.17 0.71 0.54 0.72 0.70 0.70 0.58
2383 Booting stage -0.72 0.06 -0.72 0.11 -0.74 0.11 0.52 0.5  0.55 0.71 0.52  0.67
Y Heading stage -0.77 0.06 -0.80 0.10 -0.85 0.11 0.77 0.54 0.77 0.73 0.75  0.67
FFIER Flowering stage -0.74 0.05 -0.77 0.09 -0.74 0.09 0.8 0.43 0.8 0.63 0.83 0.5
MW Filling stage -9.70 0.11 -0.74 0.20 -0.77 0.16 0.66 0.21 0.78 0.3 0.71  0.35
B Note:n=33,r505=0.349,r0., =0.449, F . They are the same in the following.
%4 BRHEPENSENMELR WHESAHEXYE
Table 4 Correlation coefficients b g indices and total N,
NO;~ - N, chlorophyll at different growth stages of winter wheat
Y Growth stage NDVI GNDVI RVI GRVI DVI RNDVI PVI TSAVI
£ Total N
E B W Reviving stage 0.87 0.87 0.90 0.90 0.85 0.86 0.87 0.85
R Jointing stage 0.87 0.88 0.86 0.89 0.88 0.87 0.88 0.86
Z 3841 Booting stage 0.90 0.89 0.78 0.83 0.69 0.90 0.87 0.9
383 Heading stage 0.89 0.89 0.93 0.90 0.86 0.89 0.90 0.88
FIER Flowering stage 0.94 0.95 0.96 0.96 0.94 0.94 0.95 0.93
MY Milk stage 0.97 0.9 0.93 0.92 0.85 0.97 0.97 0.97
WHAEE NO,” -N
EH B Reviving stage 0.60 0.62 0.64 0.65 0.60 0.59 0.60 0.59
H W Jointing stage 0.74 0.75 0.78 0.78 0.74 0.73 0.76 0.712
Z Y] Booting stage 0.76 0.74 0.67 0.69 0.59 0.76 0.73 0.76
B Heading stage 0.88 0.86 0.82 0.82 0.81 0.88 0.87 0.88
" FFIEH Flowering stage 0.75 0.79 0.84 0.85 0.80 0.74 0.77 0.74
FLAH Milk stage 0.80 0.79 0.72 0.73 0.71 0.80 0.80 0.81

SZEZEBULER, KW FREFET R 560.660
nm HLLLSF 760 nm 44 T R A NDVI 5 8 & /h
EMHEBFLATEABSATR(ES) ., B
EFH NDVIX 2B AMERANBEKEUSHA
HTRBE, FEPH AN HEATRES AR
FRRIF, MEFRAR, Y LBHUE R*>0.81,
Bk EEKTE, ME PEMELETHHBES
WAMEH. NEFHBIARM, NSRS

Wk BEKY, BEPLE EAMBEE, LABR
EKF, ATHBKRMEERLR, HAERAEAS
RERLPEEETT RN LRI LAERER
WA EREIA BN EREEERIRHLNE
ERMXHMBER XEREBEARAERYAL
BAEANAPERRALBRAES ERIEFBHHELT
BAOERR, RF 2T, RIS,
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%5 £MEFEEFHE NDVI(560 nm,760 nm) ,NDVI(660 nm,760 nm) it LS M RAHSE LS ROHUGH A

Table 5 Regression equations b NDVI(560 nm,760 nm), NDVI(660 nm,760 nm) and total N, NO;~ = N of
aboveground at different winter wheat growth stages
LU s RERK maKE R RN
Growth stage egression equation R Regression equation R
NDVI(560 nm,760 nm) NDVI(660 nm,760 nm)
£ Total N
EHE B Roviving stage y =109.12x% - 91.82x + 55.134 0.82 y =64.755% - 52,96 + 46.65 0.81
W Jointing stage y =147.732% - 145.38% + 56.55 0.81 y=173.47x% - 220.65x + 92.74 0.82
2% Booting stage y= —467.342% + 765.55x - 287.9 0.84 y = -385.81x% + 718. 53x - 308.94 0.86
##Y Heading stage y = 367.452% - 556.39x + 222.78 0.85 ;=354.21x’-535.4z+214.5 0.86
FIEM Flowering stage y = 1.66¢% 341+ 0.91 y =264.332% ~ 408.34x + 169,35 0.92
ABH Milk stage y= -138.581% + 218.87x - 70.72 0.94 y= -109.43x + 213.07x - 86.558 0.95
WEE NO,” -N
BB Reviving stage y =3823.2x% - 3584.9x +2423.7 0.53 y =2566. 12 ~ 2519. 6x + 2206.8 0.53
AW Jointing stage y =2631.32% - 3080. 5% +2351.9 0.60 y =2335.51% ~ 3136.9x + 2503.4 0.61
Z P Booting stage y = ~ 12870x” + 20957z ~ 7087 0.61 y= -122812% + 228742 - 9201.1 0.61
#H3H) Heading stage y= —9249.41% + 14912x ~ 4613.2 0.79 y =1573,7x"%¢ 0.80
FIEW Flowering stage y = 1875327 - 26571 x + 10608 0.79 y = 2200427 - 36096 + 15990 0.72
B Milk stage y= ~ 139152 + 19535z - 5566.8 0.74 y= - 1689612 + 27679 ~ 10048 0.75
3 & KY , BEERERMGE L EBIRERA. X

1) ZAEMETHEERN, ERET R
S8 B S R B RAR , 780 405 KR 0 R S R R
AR, FRHEBER S RAETRAX B EK,EHE
AN BERS, REREAINKEAETRAER,
BEPEFHL

2) BEFHEYERAERAI X BRI K 5 R
FHABRRHMmE R, BYEARE M —ER
B, 413 XK BTREE. W W Ed B A 500.1 650
m RHRS5LA BEREAMAE, HEEa
B (760 ~1 350 nm) WEEMHX, B HRBBE
510~ 1100 nm RFRG5L BB LR EEHE
ERR, EMEBFMNHEXUEETL2A BHXBRE
EHRRX, E—77 W6 FE 45 B B4 R 9 NDVI F0
RVISBMNRES BAHE X R TR BB H 4 560,
660 nm F1 760.1 100.1 200 nm A S HIEHBHEER
AR, 54 ML NDVI(560 nm,760 nm) &£ NDVI
(660 nm,760 nm)¥K 2 ,

3) HMJL# % LB F GNDVI A

TSAVI 5% 5 & 19H %5 NDVI Bl RVI R A S

¥x5,H DVIBREE, % NDVI(560 nm, 760
nm) \NDVI(660 nm,760 nm) kil & 2 BAAHEEF
B NLAEDNRERAHIY AT 0.80, HFEE4E
BHABRERPEH MK, MHERYIUSER
BeRE HENRBETHNOBEITRESE

AR R R R DEMRRRER,
EAFAEYLARHERATERITARRERM
R RE KRN ERERFEL.

% TR:

[1] Blackmer T M, White S E. Using precision farming technologies to im-
prove management of soil and fertilizer nitmgpn[]]. Aust. J. Agri.
Res. , 1998,49(3) :555—564.

[2] Prasad ST, Ronald B S, Eddy D P. Hyperspecrtal vegetation indices
and their relationships with agricultural[J]. R Sens. Environ. ,
2000,71:158—182.

[3] Osbome S L, Schepers J S, Francis D D, et al. Detection of phospho-
rus and nitrogen deficiencies in corn using spectral radiance measure-
ments[J]. Agron. J., 2002,94:1215—1221.

[4] Osbome S L, Schepers J S, Schiemmer M R. Using multi — spectral
imagery to evaluate com grown under nitrogen and drough d
conditions[J]. J. Plant Nutr., 2004,27(11):1917—1929.

[5] WEH L% BXE.$ AABRCHSEEREEXRK
F2BEOUFESHI]. BREKKEZER(BRBER),
2006,35(2) :123—128.

[6] Daughtry CS T, Walthall C L, Kim M S, et al. Estimating com leaf
chlorophyll concentration from leaf and canopy reflectance[J]. Remote
Sens. Environ., 2000,4:229—239.

[7] Brogen N H, Mortensen ] V. Deriving green crop arca index and

canopy chlorophyll density of winter wheat from spectral reflectance da-
ta[J]. Remote Sens. Environ., 2002,81:45—57.

[8] Scotford I M, Miller P C H. Applications of spectral refl tech-
niques in northem European cereal production: A Review [J].
Biosyst. Engin., 2005,90(3):235—250.




110 TR R LB L BIE Y

Response of the spectral reflectance to total N and NO;~ — N of winter wheat

ZHANG Jun-hua"?, ZHANG Jia-bao®
(1. Applied Research and Development Center for New Technology , Ningxia University, Yinchuan 750021, China;
2. Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: In a field experiment that was conducted at six typical growth stages of winter wheat, we measured total
N and NO; ™ ~ N of above ground and canopy spectral reflectance in different N status, then analyzed the correlation be-
tween the single wavebands, NDVL/RVI and other vegetation indices that visible light and near infrared combined and to-
tal N, NO;~ - N concentration. The results showed that total N, NO;~ — N of above ground and canopy spectral re-
flectance in near infrared increased with the increasing of nitrogen rate until 300 kg/hm’(applied one-off) ; There was re-
markable correlation between single wavebands from 560 nm to 1 100 nm, and the correlation coefficient of vegetation in-
dex was higher than single wavebands reflectance and increased from reviving to filling stage gradually, and the former
was obviously better than the latter; The ability of NDVI/RVI of 560 nm and 660 nm in visible light and 760 nm, 1 100
nm and 1 200 nm in near infrared combined were better than other wavelengths. NDVI(560 nm, 760 nm) could estimate
the content of above ground total N and NO; - — N accuracy. These results indicated that canopy spectral reflectance
could be used to non-destructively monitor N status in winter wheat.

Keywords: winter wheat; total N; NO;~ — N; characteristic curve of canopy spectral; single wavelength; vegeta-

tion index

(L#¥ 82 X)

Effect of two amendments on nitrogen transformation and its related
microbial during cow manure composting

MA Li-hong, HUANG Yi-mei, LI Xue-zhang, QI Jin-hua, ZHAO Zhen-zhen, LI Ping
( College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: The composting experiment was taken to study the effect of fungi and chicken manure on changes of sev-
eral main nitrogen forms and it’ s related microbial during cow manures composting in aerated static piles. The results
showed that high-temperature period was longer and increasing extent of pH during cow composting adding fungi and
chicken manure was less than that in control. The maximum ammonia volatilization of high-temperature period in control,
adding fungi and adding chicken manure treatments were 413, 197, and 216 mg/(kg*d). Ammonia nitrogen content was
increased in high-temperature period and then decreased. The addition of fungi decreased the maximum ammonia nitrogen
by 18.0% than control, and the addition of chicken manure increased the maximum ammonia nitrogen by 10.5% than
control . In thermophilic period, maximum nitrate nitrogen content in adding fungi and adding chicken manure treatments
were 1.85 and 1.71 times of control. At the end of composting, organic nitrogen content decreased by 19.1% and total
nitrogen decreased by 21.6% than initial stage in control treatment, while organic nitrogen content increased by 4.5%
and 2.2% , and total nitrogen increased by 1.7% and 5.5% than initial stage in adding fungi and adding chicken ma-
nure treatments. The addition of fungi and chicken manure were beneficial to accumulation of amino sugar nitrogen and
amino acid nitrogen, and formation and retention of organic nitrogen. In the whole process, ammonifier was the most.
Ammonifier and nitrifier in adding fungi and adding chicken manure treatments was more than in control treatment. In
thermophilic phase, denitrifier in adding fungi treatment was more than control, and nitrogen-fixing bacteria in adding
chicken manure treatments was more than control. During cooling stage, nitrogen-fixing bacteria in adding fungi treatment
was more than control.
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