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lab B HEAT I 6 6 1 B0 7 3 AL B (SG)'
1.2.2 3 Feth AL ELABRFWGNE
It A A : CIRAS-3 i #5 X O A L (PP-Systems Com-
pany, Amesbury, MA01913,USA) . Il & it F 9 1 6
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Fig.1 Turfgrass spectral reflectance( REF)
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Fig. 3 Original Spectral Correlation Coefficient Plot
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Fig. 4 Modeling results of partial least squares method
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Fig. 5 Partial Least Squares Modeling Variable Selection (VIP Method )
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Fig. 6 Partial Least Squares Modeling Variable Selection ( VIP Method )
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I AR R AE 3 R G0 T 1K R R Ok 1Y F N B 4
v, PRI o BRI 8 R AR R AL, 50k
FY 11 ( PSID)RCRAREL &, © % 2h o 1 T 9 Ak 45 Fh
SR A D aEt ", an ok e e 25 1R G 1k 2 A
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75 1V A FH 2 4 R A D9 B4 K 3 3 o A 3R 1l A K
Ryt i AR RN RAR L, Hh X
FLIF AT AL RN F BT e B LTk B
FIE Z1 A6 10 K25 256 LU 1 7 B L % (SR) B8k & 3
J2 i )2 W ) 6 G A RUR S APAR D& BE 1 ARAL
SR A OB bR e rp r e Dk B R gk rhon &
F a Ml b 7ELZLOG rh s UM I (690 nm) , T 3T 21 Ah X 3,
(850 nm 22 A7) == B2 /2 41 Jifd B ik 1 H80 G (B S Fads 55
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Simulation and estimation of photosynthetic

parameter of turfgrass based on hyperspectrum

LIU Tong',DU Xiao-cun*,JI Tong’,JIANG Jia-chang™
(1. Xi'an Siyuan College,Xi'an 710038, China;2. Gansu Grassland Technology Promotion General Station , Lan-

zhou 730010, China; 3. College of Grassland Science , Gansu Agricultural University ,Key Laboratory for Grassland

Ecosystem ,Ministry of Education, Grassland Engineering Laboratory of Gansu Province,Sino-U. S. Centers for

Grazing Land Ecosystem Sustainability ,Lanzhou 730070, China)

Abstract: [ Objective] The photosynthetic parameters are important physiological indicators for assessing the

growth status of turfgrass. It is of great significance for turf maintenance management to explore the simulated estima-

tion of turfgrass photosynthetic parameters based on hyperspectral technology. [Method] In this experiment, three

commonly used turfgrass species, “Hongxiang tall” fescue (Festuca arundinacea cv. Hongxiang) , “Bailingniao” pe-
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rennial ryegrass (Lolium perenne cv. Bailingniao) , and “Kentucky” Kentucky bluegrass (Poa pratensis cv. Ken-
tucky) , were selected as experimental materials. During the vigorous growth period of turfgrass, spectral data of turf-
grass canopy, net photosynthetic rate (P,) , and transpiration rate (T,) were measured using the SOC710VP imaging
spectrometer and the CIRAS-3 portable photosynthesis system. The original spectral bands and vegetation indices sig-
nificantly correlated with the two photosynthetic parameters were selected through pot experiments. Partial least
squares (PLS) regression models were constructed , and the Variable Importance Projection (VIP) method was used
to screen important spectral bands and vegetation indices with VIP values 1. 2 in the PLS model. [Result] 1) A to-
tal of 54 original spectral bands (435, 450, 460, 475, 490~550, 560~565, 590~725, 990~1000 nm, 1 015~
1 030 nm) and 9 vegetation indices (GI, NDVI,NDVI1670, CI, PSRI, NRI, SIPI, PRI, SR) significantly correlated
with P, were selected. Among them, the absolute values of correlation coefficients between the original spectral band
at 460 nm and the vegetation index CI were 0. 46 and 0. 77, respectively. A total of 115 original spectral bands (435~
440 nm,450~1 010 nm) and 7 vegetation indices (SIPI,SR,NDVI,NDVTI,, MSR;;, CI,DVI) significantly corre-
lated with T, were selected. Among them, the original spectral band at 475nm and the vegetation index SIPI had the
highest absolute correlation coefficients of 0. 61 and 0. 54, respectively. 2) The PLS regression model for Pn had a
variance explanation rate of 75. 24 % ,a model fitting accuracy (R”) of 0. 95,and a root mean square error (RMSE) of
0.1, while the PLS regression model for T, had a variance explanation rate of 73.43% ,an R” of 0. 73, and an RMSE
of 0. 5, meeting the requirements of inversion. 3) According to the VIP method in the PLS regression, the optimal in-
dicator for estimating P, was CI, and the optimal indicator for estimating Tr was SR. [ Conclusion] The PLS regres-
sion spectral inversion models for the net photosynthetic rate and transpiration rate of turfgrass provide a more conve-
nient solution for the assessment of turfgrass photosynthetic indicators.

Key words: hyperspectrum ; turfgrass ;net photosynthetic rate ; transpiration rate ; partial least squares model
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