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Fig. 1

Comparisons of spectral reflectance (a) and first derivative spectra (b) of

Quercus mongolica canopy under long photoperiod treatments
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Table 1 Canopy spectral indexesandred edge parameters of Quercus

mongolica under long photoperiod treatments

. il auih aih

Ab B NDVI  ChINDI PRI P - H
TI1LIN1 0.747  0.229 —0.067 0.016 698 0. 484
TI1LIN3 0.803  0.340 —0.040  0.015 700 0.533
T2LIN1 0.781  0.297 —0.044  0.013 699 0.436
T2LIN3 0.811  0.361 —0.057 0.011 701 0.403
T3LIN1 0.760  0.343 —0.052  0.014 700 0.513
T3LIN3 0.787  0.266 —0.107 0.014 699 0. 435
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L1 RKOGJEIAL 3 N1: SR F i +0. 0205 N3+ B it F it
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Note: T1: Controlled temperature treatment; T2 Increasing temper-

ature by 1.5 ‘C; T3: Increasing temperature by 2.0 C; L1
Long photoperiod treatment; NI .

Nitrogen application +
0.0%; N3: Nitrogen application +100. 0%
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Fig. 2 Comparisons of spectral reflectanceand (a) first derivative spectra (b) of Quercus mongolica

canopy under controlled photoperiod treatments
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Table 2 Canopy spectral indexesand red edge parameters of
Quercus mongolica under controlled photoperiod
treatments
< il il FaRvi]
b NDVI ChINDI PRI s
L B R AR

T1L2N1  0.738 0.316 —0.023 0.013 700 0. 470
T1L2N3  0.769  0.336 —0.038 0.013 700 0.448
T2L.2N1  0.814  0.364 —0.042 0.014 700 0.497
T21.2N3  0.813  0.354 —0.046 0.012 700 0.426
T3L2N1  0.823  0.357 —0.047 0.013 700 0. 456
T3L2N3  0.826  0.360 —0.028 0.013 700 0. 490
e T1: X RREEALHL; T2 4R 1.5 CAHL; T3: #iR 2.0 C;
L2 XM AL P s N1. SR #itE FH & +0. 0% N3 JR %
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Note: T1: Controlled temperature treatment; T2: Increasing temper-

ature by 1.5 ‘C; T3: Increasing temperature by 2.0 C; L2.
Controlled photoperiod treatment; N1: Nitrogen application +
0.0% ; N3: Nitrogen application +100. 0%
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Fig. 3 Comparisons of spectral reflectance (a) and first derivative spectra (b) of

Quercus mongolica canopy under short photoperiod treatments
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Table 3  Canopy spectral indexes of Quercus mongolica and

red edge parameters under short photoperiod treat-

ments

< a4 A a4

Ab g NDVI ChINDI PRI pupes o i
TI1L3N1 0. 705 0.342 —0.016 0.012 701 0.456
TIL3N3  0.754  0.358 —0.020 0.012 701 0.463
T2L3NI1 0. 822 0.385 —0.015 0.014 700 0. 547
T2L3N3 0. 781 0.350 —0.015 0.011 700 0.414
T3L3N1 0.753 0.255 —0.019 0.015 695 0. 487
T3L3N3 0. 825 0.404 —0.003 0.013 701 0. 500

e T1: X BV BE AL 38 T2 39U 1.5 CA3; T3: iR 2.0 C;
L3 SOG R4 N1: JREGE A4k +0. 0205 N3+ IR it J i
+100. 0%

Note: T1: Controlled temperature treatment; T2: Increasing temper-

ature by 1.5 °C; T3 Increasing temperature by 2.0 C; L3:
Short photoperiod treatment; NI1: Nitrogen application —+
0.0% ; N3: Nitrogen application +100. 0%
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Spectral Characteristics During Leaf Flourishing Development of Quercus
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Abstract Plant growth is an important indicator of environmental changes. Under the global environmental change pattern, it is
particularly important to study the impact of multiple environmental factors and interactions on plants. In order to explore the
spectral characteristics of plants in response to environmental changes, to explore the impact of environmental changes on plant
growth, and to realize remote sensing monitoring of plants, this study took the dominant species of Quercus mongolica in
Northeast China as the research object, and analyzed and studied different photoperiods, temperature and Changes in spectral
reflectance characteristics of the canopy of Quercus mongolica during its leaf development period caused by the interaction of
nitrogen deposition. Plant growth is an important indicator reflecting environmental changes. In order to realize the monitoring
of plants by remote sensing, this study took Quercus mongolica, the dominant tree species of Northeast China, as the research
object, and used a simulation test to analyze the influence on the canopy spectral reflectance of Quercus mongolica in 50 % leaves
the unfolded stage. The simulation test was carried out in a large-scale artificial climate room and was set up with 3 temperature,
3 photoperiods and 2 nitrogen deposition interactive treatments. There were 18 treatments with 4 replicates in each treatment.
When Quercus mongolica entered 50 % leaves unfolded stage, three repetitions with small differences in each treatment measured
spectral reflectance, and used the FieldSpec Pro FR 2500 back-mounted field hyperspectral radiometer to measure the spectral
reflectance. Analyzed the spectral reflectance of the canopy of Quercus mongolica with different treatments, and selected NDVI
(Normalized Vegetation Index), Chl NDI (Normalized Chlorophyll Index) and PRI (Photochemical Reflectance Index) three
commonly used spectral indices as auxiliary analysis. At the same time, to calculated the first derivative spectrum to obtain the
red edge parameters. The spectral reflectance trends of Quercus mongolica in 50% leaves unfolded stage of different treatments
are roughly the same, which are in line with the unique spectral reflectance characteristics of plants. There is a small peak in the
range of 350~680 nm, the reflectance of 680~750 nm rises rapidly, and the reflection platform enters after 750 nm. The results
show that: (1) Photoperiod had no obvious effect on the spectral reflectance of Quercus mongolica canopy; (2) Increasing
temperature reduced the spectral reflectance of Quercus mongolica canopy at 350~750 nm; (3) Nitrogen application reduced the
spectral reflectance of Quercus mongolica canopy at 350~750 and 750~1 100 nm; (4) The interaction of temperature increase
and nitrogen application significantly reduced the spectral reflectance of Quercus mongolica canopy; (5) And the first derivative
spectrum can indicate the red edge characteristics of plants. The results can provide a theoretical basis for monitoring

phenological changes and the analysis of influencing factors.
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