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Factors affecting the canopy spectrum of the alligator weed, Alternanthera philoxeroides ,
measured by a canopy imaging spectrometer
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Abstract: [ Background] The radiation of incident solar rays is the key factor affecting the plant canopy spectral reflectance. This
study aimed to evaluate the impacts of environmental conditions on the canopy spectral reflectance by the invasive aquatic weed, Al-
ternanthera philoxeroides, thus to establish the appropriate conditions for multispectral radiometer usage. [ Method ] The canopy spec-
tral reflectance of A. philoxeroides under different weather condition, instrument lens heights, solar elevation angles and leaf moisture
levels were measured by a multi-spectral radiometer. [ Result] All of the four factors examined affected the canopy spectral reflec-
tance significantly at 560 nm within the green light region, 660 nm within the red light region and 810 nm within the near-infrared
light region. [ Conclusion and significance ] The results indicated that the spectral scanning experiment should be carried out during
10:00 to 14:00 am in sunny days and the height of radiometer lens to canopy should be kept at 1.3 m above canopy, thus to ensure
modest solar elevation angle and dry plant leaves, because the plant canopy spectral reflectance in these conditions can keep steady.
The research could provide a basis for improving evaluation technology of the canopy spectrum.
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Table 1

Effects of weather conditions on the canopy

reflectance spectrum of A. philoxeroides

K 2 41 % Reflectance/%
Wavelength N Hz F, df, P

/nm Sunny day Cloudy day

560 10.02 £0.04a 8.51 £0.03b F=93047, df=1,8,
P <0.0001

660 9.76 £0.05a 6.57 £0.01b F=3475.44, df =138,
P <0.0001

810 25.15 £0.07b 29.33 £0.04a F =3000.44, df=1,8,
P <0.0001

F P ER AR = bRk s RATEORE R R /NS k)
TR P E(P<0.05, ANOVA: Duncan)
The part datas are Mean + SE in the table; Different small letters in the

same row indicate significant differences between treatments (P <0.05,
ANOVA ; Duncan).
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Table 2 Effects of instrument lens height on the canopy

reflectance spectrum of A. philoxeroides

e SRS i

Woclngh e o st ol F P
560 0.5 8.73 £0.02a F=161.45, df:3,16,
1.0 8.77 +£0.06a P <0.0001
1.3 10.03 +£0.14b
1.5 10.67 +0.02¢
660 0.5 5.07 £0.03a F =461.25, df:3,16,
1.0 6.31 +0.10b P <0.0001
1.3 8.68 +0.20c
1.5 10.41 +0.03d
810 0.5 45.51 £0.14a F=204.48, df:3,l6,
1.0 39.97 +0.10b P <0.0001
1.3 37.21 +0.08¢c
1.5 34.37 +0.09d

FPER B SV IE + AR W SRS 5 AR RN bk
FonZR P E(P<0.05, ANOVA: Duncan) ,

The part datas are Mean + SE in the table; Different small letters in
the same column indicate significant differences among treatments (P <
0.05, ANOVA: Duncan).
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Table 3 Effects of leaf wetness on the canopy

reflectance spectrum of A. philoxeroides

K JZ 5% Reflectance/ %
Wavelength Fof AR F, df, P

/nm Dry leaves Wet leaves

560 10.02 £0.04b 11.10 £0.01a F =880.15, df=1,8,
P <0.0001

660 9.76 £0.05b 10.75 £0.03a F =275.78, df=1,8,
P <0.0001

810 25.15 £0.07b 27.59 £0.12a F =316.33, df=1,8,
P <0.0001

R AT + AR s R4 T 80 5 B TR /NS B
FornES B E(P<0.05, ANOVA: Duncan) ,

The part datas are Mean + SE in the table ; Different small letters in the
same row indicate significant differences between treatments (P < 0.05,

ANOVA : Duncan).
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Table 4  Effects of solar elevation angle on the canopy

reflectance spectrum of A. philoxeroides

waﬁigm W 2 5% v

Jom Measure time  Reflectance/% T

560 10:00 10.02 £0.0la F =854.96, df =3,16,
12.00 8.82 £0.03b P <0.0001
14,00 7.45 £0.04d
16:00 7.91 £0.06¢

660 10.00 8.80 £0.02a F=581.60, df =3,16,
12.00 7.03 £0.04b P <0.0001
14.00 5.99 £0.07¢
16:00 7.01 £0.05b

810 1000 36.48 +0.03a F=228524, df =3,16,
12.00 30.31 £0.03b P <0.0001
14.00 23.35 £0.04c¢
16 :00 22.40 +£0.07d

F RSB AT = AR ; RSB 5 R [N - B
FnZER P E(P<0.05, ANOVA: Duncan) ,

The part datas are Mean + SE in the table; Different small letters in
the same column indicate significant differences among treatments (P <

0.05, ANOVA: Duncan).

3 HFithitit

AN IRV R G T 5 S5 R A S 45 P 25 D Tl 2 3R
B —E W22 5, IR DG #4818 iz A
HA LW 2 RDGIERAE . FH 2061 & BB R
SR A ROPR DL A R R A L, AT A
AT RO 5 R A R AR 2 R



- 294 - WAL Journal of Biosafety

5520

W A5, A B Ok BTz 0 N T CRR AR S A5
2006; JrLrse M RA,1998) .

1T 2005 4 1 SR 4R 106 1 Bt 2
Ve 2 G B A 3, PRI, R BA 6 B A S5 e A
SRR RN EE AR, CAHREY, R
oA I R AR B e R A 0 2 R ) T 2
SR EERZE, W Adcock et al. (1990)iN K,
=IO VER T JZ 61 S 3 A TR RS 0 ;s
D IRAGFAN RS T I 8 1 5200, D63 R A AR AR
X Rl B R AR N BEAT, I 7E S5 LI 8] P 58 L
DABEAR S B A S 5 8 55 1) 28 A 0 0 56 2 i 33 %6
ISZIN . FRELE AR (2005) AFSEIESE , 6T Eca R 5
U T AR I 7 £ 4T Pinter (1986 ) #F 58 &
B, 2 R R AT LS I8 B 114 D' 3% S S S5 e
R AL LLAME B WA . % . Guan & Nutter
(2001) fF ¢ % B, Pt TH 002 2 i 100 3 165 hm 55 46 A
Medicago sativa L. 2615 ) [ 3 %

SR O AE ) I T S it 2 B B ) — Bk
560 nm FRFIT 2R XCELAT 5 R OGS TR, 660 nm
LXK BT R, MAEFE ATZLAMX 720 nm
BBOGIE R IG SR E T R IR AL A X 4EHFAR
R DTS A 3R (FREL A, 2005 ) o HTARIAITFE 23k
Hg X 560 nm Z1EX 660 nm FTZL4MMX 810 nm 3
ANFRIE D BEEAT G35 20 A (TR 2L 55,2005 5 SR BB
45 2002; FRARFERIKASE,2008) , K1, ANHFSE B
X 3 MRHER BORIRI 0 2 G R SO 25 0
THROEEGIEINA R

AWFFE R, TEA = BRI K G4, 250
T HOEE BYOGTE SR ARAE 3 SRR B By BAT
B 22 5 R RARAE R G 1% ) 1 1) 52 i KR
T 22 06T 43 AN FH TRDUL I B A28 2 A A% 4R K iR
B2 g B2 ARk B 2SO T RO
JEGTE R AR B A W3 R 5 £ 560 F1 660 nm
W B, BEA A AR ARk T, 250 3 O 2 0 B4
RABEZ 325 5 (A 7E 810 nm i Be i 45 R 4 5 Z A
B o F R B0 250 2 1 B R JR AR B D DB i
SRR 3 S, T2 S SR AR M W N I
fe TR TR B AR 3 S A A [R] B R E S
DR RO, e B BH g B2 A1 X0 25 0 ¥ - 7T
TEJETEA BB RS A b Aok . R, 7R fd
FHZ GBI (8 B Be) M 25 0 3 1 HE I 2O
TR I, NS VB B TC 2= 1 R, 36 A 4L
P RAEHE] K 10:00 ~ 1400, DU R 1E ) A B

FEfn, BLAE BT ) Bo Yy i LR K E 228K,
T REARR T i 3R B X 0 A 52

&% 3k

HRR, PSR, IR A, T, AR AT . 2004, FR [ £
HIFIRAI L B A HOR. TR ), 24(3) .5 - 8.

PRI , skt 4, B 55, 28 JH JE . 2006. 1=y ) 3i 1 8% e ) o
YER R F R . AL fF B R, (2) :388 -391.

TrELsE , PRA. 1998 15 )it 15 228 SR A4 ey 0 v A T 5 25
. EIEHAR SR 13(1) :68 - 76.

PR, AR SR 1996. 51 A il S0 B i 25 0 3 1
EWFGE. TREAEA, (1) o1 -4,

BRERE, E . 1994, 23 0 3 7 5 Ty A f 4 F R i B
SR FE. A WIBiRE i, 10(1) - 11 - 14,

Thiiie. 2005. FIET 5 /) T1 50 /NG SR YE. AR
SIRARFR I E ) S st Bl i, 715 -739.

TRLLPe AR, IV Hiy, T, BAORR, bR SE2E. 2005, 22 5 XF /)N
AT OGRS E RSB SE. AR ,31(2) (21 - 26.

TRREIZE ARIEN , AT A AR, 2005, 250 3 TR0 A fEH 5
B B0 5. A OR,31(3) 14 - 18.

EH), L. 1987 JRIE FE A W B I s LSt Y A
PN R BEZERT, (2) :32 - 44,

FRUET, FN WRIGE , VB3 IR, s . 2002. F 50 7K e
JETEFFER M BT 5. b S0 2 2l AR B2 R
20(1) .73 - 84.

SRAEZF. 2009. Hh [ FZEARYIFN KA R E 55K/ T30,
R, B, R A ARIIFST. Jat: Bl bkt 26 - 31

s A, B 2008. AN [ AR T 0] 4 /N A2 G T R A o i 2
RN R WETE. 14,39 (3) 586 - 592.

AT, 5K i 2. 2000, BEESEIGARIBIAT. ALaT B L.

Adeock T E, Nutter ¥ W and Banks P A. 1990. Measuring
herbicide injury to soybean ( Glycine max) using a radiome-
ter. Weed Science, 38 : 625 —627.

Buckingham G R. 1996. Biological control of alligatorweed Al-
ternanthera philaxroide the world’ s first aquatic weed success
story. Castanea, 61 232 —243.

Guan J and Jr, Nutter F W. 2001. Factors that affect the quali-
ty and quantity of sunlight reflected from alfalfa canopies.
Plant Disease, 85: 865 —874.

Jr, Pinter P J. 1986. Effect of dew on canopy reflectance and tem-

perature. Remote Sensing of Environment, 19 187 —205.

Miller J] R, Boyer M G, Belanger M and Hare E W. 1991.
Seasonal patterns in leaf reflectance red edge characteristics.
International Journal of Remote Sensing, 12. 1509 —1523.

Schooler S S, Yeates A G, Wilson J R U and Julien M C.
2007. Herbivory, mowing, and herbicides differently affect
production and nutrient allocation of Alternanthera philoxe-
roides. Aquatic Botany, 86 62 —68.

Vogt G B, Quimby P C and Kay S H. 1992. Effects of weather
on the biological control of alligator weed in the Lower Mis-
sissippi Valley region, 1973 —1983. USDA Technical Bulle-
tin, 1766 143.

(FERE.ZE)



