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Table 1 Functions to compute vegetation indexes

AR SCHiR

NDVI= (Rs00 —Rs70) / (Rsoo + Rsz0) (16]
DVI= R0 —Rs70 [14, 17]
RVI=Rs00/Rs70 [14, 17]

EVI=2. 5(Rso0 — Re70)/(1+Rg00 +6 Re70 — TRuz9) [18]
PRI= (Rs31 —Rs70) / (Rs531 +Rs70) (14, 17]

RECI=Ry750/R710—1 [14]

H: Rsoos Reros Ruzgs Rssrs Rszos Ryios Riso 43 5 24 4 800, 670,
479, 531, 570, 710 Al 750 nm &k AV 2 I %
Note: Rgoos Rg70s Riz9s Rs315 Rs70s R710» and Rysorepresent the crop
canopy reflectance at the wavelengths of 800, 670, 479, 531,
570, 710 and 750 nm, respectively
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Fig. 1

Seasonal changes in the respiration of a single leaf and leaf respiration coefficient

(a); Reasonal of a single leaf; (b): Leaf respriration coefficient
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Fig. 2 Seasonal changes in the NDVI (a). DVI (b),
RVI (¢), EVI (d), PRI (e) and RECI ()
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<C0.001) #1 % % &, #il 40 NDVI 5 RVI, NDVI 5 RECI, HEEE(Pp=0. 032D MR, 5HHE., TEZRFERDE
DVI 5 EVI %, 7 (i A PR 22 16 77 46 8 2 (p<<0. 05) B i (p=<<0. 00D AHHKHK R,
W (p<<0. 00D M KK FH, #lannt /1S5 SPAD (A2 [H] 17

*2 MAMR5SE. NDVI, DVL, RVI, EVI, PRI, RECIL, SPAD ff, #&., T&. §KkE.
HER. LHER, R& 2K Pearson 18X 5347
Table 2 Pearson’s correlation between the leaf respiration and air temperature, NDVI. DVI, RVI., EVI, PRI and RECI, SPAD

value, fresh mass, dried mass. water content, area, specific leaf area and nitrogen content of leaf

$§gﬁ W AR K NDVI DVI RVI EVI PRI  RECI SPAD{f #&  F& &gkE M@ HLHEH
WA - 0.671
p 0.002
i r 0.595 0.554

NDVI r 0.016 0.196  0.669
p 0. 950 0.436  0.002

DVI r —0.076 0.014  0.078  0.003
P 0.763 0.956  0.759  0.991
RVI r 0. 047 0.220  0.655 0.939 0.139
P 0.853 0.381  0.003 0.000 0.583
EVI r —0.065 0.033  0.141  0.083 0.988  0.195
p 0.796 0.897  0.578 0.742  0.000  0.437
PRI r 0. 597 0.275 0.624 0.234 0.163 0.390  0.169
YA 0. 009 0.270  0.006 0.350 0.518 0.110  0.503
RECI r 0.529 0.329  0.801 0.608 0.039 0.698 0.080 0.891
P 0.024 0.183  0.000  0.007 0.877 0.001 0.752  0.000
SPAD {H r 0.099 —0.537 —0.061 —0.271 —0.180 —0.305 —0.205 0.105 0.022
P 0. 696 0.022  0.809  0.277 0.476 0.218 0.414 0.678  0.932
fif r —0.337 —0.693 —0.214  0.149 —0.121  0.054 —0.093 —0.234 —0.109  0.417
P 0.171 0.001  0.393 0.555 0.631 0.830 0.714 0.350 0.667 0.085
THE r —0.196 —0.757 —0.244 —0.100 —0.224 —0.206 —0.215 —0.144 —0.120 0.750  0.893
YA 0. 435 0.000 0.329 0.693 0.372 0.412  0.391 0.569 0.636 0.000 0.000
Tk r —0.290 0.045 0.092 0.602 0.142 0.592  0.200 —0.186  0.068 —0.585 0.399 —0.050
P 0.243 0.861  0.716  0.008 0.575 0.010 0.437 0.461 0.788 0.011 0.101 0. 843
- i r 0.161 —0.381 0.271 0.221 —0.084 0.157 —0.038 0.326 0.371 0.506  0.767 0.768 0. 180
p 0.522 0.119  0.277  0.377 0.742  0.533 0.830 0.186 0.129  0.032  0.000 0.000 0.474
wHms - 0.224 0.736  0.459  0.427 0.229  0.494  0.263 0.248 0.335 —0.860 —0.509 —0.792 0.497 —0.298
P 0.371 0.000  0.055 0.077 0.361 0.037 0.291 0.322 0.174 0.000  0.031 0.000 0.036 0. 230
At 7 0. 564 0.191  0.435 0.002 —0.356 —0.148 —0.310 0.298 0.329 0.450 0.058 0.288—0.372 0.502 —0.166
p 0.015 0.448  0.071 0.994  0.147 0.557 0.211 0.229 0.183 0.061  0.820 0.246 0.128 0.034  0.511
gi@ U:[ﬁ/l\ﬁééﬂ)a s %?%E(AT) N PRI\ RECI\ %L/E\ R( = 0. 1/120(1).0171\T+(),011>SPAD71. 131DMH-0. 001SLA)
A CND 8 [ 05 7 ] A 4D B R (RO 60 4 00 119 7 S [ L 5 (R* = 0.724, p<0.00D) (2)
(D1 BFAWAT) . SPADfE, IFR BT (DM | [t 2.4 R FER
CSLAD fy [a1 V3 J5 i 7T 452 400 0 1 I % 3% 80 (R 72. 406 (19708 5% PERIT J WP O T IR A b S TR 4

[ (2) Do WML (3 F P 0% O OT U R0 5 AT i S Pk i A I RE . O AR ORI A R Ok 1 Ok 4 M
Fi U RIOE U 3R MG AT 10 U A0 W7 2R 0 O SR L T 500 A T K B TR A A L R
BE AT B E T R SRR B 0.996 0 A . BUAEL O FPED R R RS A O
1196 1, AEHHE 1t 1AL 3Ca )], SR Mt 2R AER AR R TGRSR, TR
U IO 2 KR A R 19 RMSE, MAE, AIC FIl BIC . R . A9 52698 b7 3K 26 48 67 b 2 S0 0 1 0 g

W A%, i ME 595 MPRTE A B, i A P SR B R A NEIR R GR 2.
R = 0. 029C<0,015,\T71(). 304PRI—0. 388RECH-0. 019N) ZIKE:[:;EEP s imuk—‘éjtg an—ﬂ? %ﬁ%ﬂ/ﬁ H;‘f I‘Eﬂlﬁ)t-‘ﬁ%imﬂ%ﬁ;f

(R* = 0.604, p << 0.001) D (R] CHp 29D B3 R 00T 220 W% R S I IR R A Al B i IR —
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Fig. 3 Relationships between the observedrespiration of a single leaf and respiration coefficient

and the modeled respiration of a single leaf and respiration coefficient

(a); Reasonal of a single leaf; (b): Leaf respriration coefficient
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Relationships Between the Leaf Respiration of Soybean and Vegetation
Indexes and Leaf Characteristics

WANG Jin""?, CHEN Shu-tao" ** , DING Si-cheng' ?, YAO Xue-wen' *, ZHANG Miao-miao" ?, HU Zheng-hua®

1. Jiangsu Key Laboratory of Agricultural Meteorology, Nanjing University of Information Science and Technology, Nanjing
210044, China

2. School of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China

Abstract A field experiment was performed to investigate the relationships between the leaf respiration of soybean and
vegetation indexes and leaf characteristics. The respiration and respiration coefficient of the first, second and third leaves from
the top at the different growth stages were measured. The normalized difference vegetation index (NDVID), difference vegetation
index (DVI), ratio index (RVI), enhanced vegetation index (EVI), photochemical reflectance index (PRI) and red edge
chlorophyll indexes (RECI) were obtained from the hyperspectral method as well as the leal characteristics of chlorophyll SPAD
value, fresh mass, dried mass, water content, leaf area, specific leaf area and nitrogen content were also determined. The
results showed that the respiration of a single leaf and respiration coefficient had obvious seasonal patterns. The seasonal mean
respiration of the single first, second or third leaf from the top was (0.157+0.019), (0.16240.014) and (0. 14240.010)
mg » d ', respectively. The seasonal mean respiration coefficient of the first, second or third leaf from the top was (0. 638+
0.072), (0.67840.082), (0.6424+0.076) mg + g ' « d ', respectively. There were no significant (p>>0.05) differences in
the seasonal mean leaf respiration and respiration coefficient between the first, second or third leaf from the top. There were
significant ( p<C0.05) differences in the seasonal patterns between the different vegetation indexes. The relatively high RVI,
EVI, PRI and RECI appeared mid-growth stages. The seasonal patterns of RVI, EVI, PRI and RECI showed a single unimodal
curve. The SPAD value, fresh mass, dried mass and leaf area decreased with the decrease in leaf position except for at the
beginning growth stages. The leal water content decreased with the growth of leal growth. The respiration of a single leaf was
highly significantly (p<C0.01) correlated with the RECI and nitrogen content. The respiration of a single leaf was significantly
(p<<0.05) correlated with the air temperature and PRI. A model based on these four factors explained 60. 4 % of the variation in
the respiration of a single leaf. The respiration coefficient was highly significantly (p<C0.01) correlated with thedried mass and
specific leaf area. The respiration coefficient was significantly (p<C0.01) correlated with the air temperature and SPAD. A
model based on these four factors explained 72. 4% of the variation in the respiration coefficient. The present study showed that
the leafl respiration of soybean could be linked with the hyperspectral vegetation indexes and the leaf characteristics. The seasonal
variations in the leafl respiration and leaf respiration coefficient in the different positions could be effectively modeled with the

hyperspectral vegetation indexes.
Keywords Soybean; Leafl respiration; Respiration coefficient; Vegetation indexes; Leaf characteristics
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