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The objective of study

to assess the UAV-derived multispectral vegetative indices for spring
wheat genotypes most useful for estimating grain yield and nitrogen
use traits under contrasting growing conditions

Materials and Methods Mean daily temperature,

The field trial ¢

* Located at the Stende Research Centre, Institute of Agricultural 38'8 R
Resources and Economics, Latvia (57.18927N 22.56187E); 15.0 : *

¢ Two consecutive seasons: 2021 and 2022; 10.0 s

“ Split plot factorial design with 2 randomized replicates with 2 N 3-8
fert_ilization levels: 75 kg N ha?! (N75); 150 kg N hc_':rl (I_\I150) as ' May June July
main plots and 16 wheat genotypes as subplots with size of 10
2 e 2021 -e-2022

Trait measurements ___

< Total nitrogen (N) in soil (0-20 cm depth) in early spring and Precipitation sum, mm
mature plant samples were determined by Kjeldahl method. 200

* Grain yield (GY) and N use related traits NUpE, NUtE, NUE 150 ]

< UAV-based multispectral data at three growth stages (GS21, || 100
GS65, GS73) by DJI Phantom 4 Multispectral (20 m altitude 50
maintaining 85% frontal and 75-80% side overlaps among l_ﬂ l_ﬂ H
Images). 0

% Multispectral vegetative indices: RNDVI, GNDVI, NDRE, RECI, June - July
NGRDI 02021 ©2022
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Linear correlation (r) between NUE and its
components; *p<0.05;**p<0.01

Variables 2021 2022
NUpE NUtE NUpE | NUtE
N75 0.878** 0.325 | 0.674** |10.389*
N150 0.876** 0.080 | 0.602** |0.490**

Descriptive statistics for grain yield, t ha

Linear correlation (r) between grain yield and N
use related traits; *p<0.05;**p<0.01

Descri- 2021 2022
ptives N75 N150 N75 N150
Average | 4.67 | 5.13 6.10 6.35
min 3.75 | 4.37 4.79 5.08
max 5.71 6.08 7.25 7.26
S 0.45 0.43 0.76 0.63
Variation of NUE in two N levels ey
Z 28 __140.3
:5'-230 ! 24.4
= 20 ==
= 10
20
N75 N150

N use related 2021 2022
traits N75 N150 N75 N150
NUpE -0.076 0.397* | 0.040 | -0.137
NUtE 0.490** 0.004 | 0.404* | 0.427*
NUE 0.180 0.446** | 0.354* | 0.275

Variation of NUE in two years of
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UAV Imaging data: variation

Vegetation indices

Function

NDVI  [Normalized difference vegetation index [N content, biomass

GNDVI |Green normalized difference vegetation index|{Green biomass, Chlorophyll
NDRE |Normalized difference red-edge index |Greenness

INGRDI [Normalized green red difference index [Yellowing

Contribution of different sources of variation (%)to total variation of VIs an S
Early milk stage (GS73)

Source of | Beginning of tillering (GS21) Middle of flowering (GS65)
variation | NDVI | GNDVI | NDRE | NGRDI | NDVI | GNDVI | NDRE | NGRDI | NDVI | GNDVI | NDRE | NGRDI
Genotype 37* 26* 20* 58* 19* 31* 22* 12* 30* 42* 42* 15*
N level n.s n.s 1* n.s. 3* 7* 13* 1* 2* 6* 6* 1*
Year 43* 56* 55* 19* 65* 49* 49* 80* 50* 14* 14* 77*
G x N n.s n.s n.s n.s n.s n.s n.s n.s n.s n.s n.s n.s
GXY 10* o* 10* 10* 3* n.s n.s n.s 5* n.s n.s n.s
N XY n.s n.s n.s 1* n.s n.s n.s n.s 1* n.s n.s 3
GXNXY n.s n.s n.s n.s n.s n.s n.s n.s n.s n.s n.s n.s
NDVI NDVI _GS73 NDVI _GS73
0.9 == 0.90 08e|| 09 70.85
0.8 0.88 == 0.85 ol |l o.ss 80—
0.7 10.81 0.80 0.74 T Re10) 0.82 1
0.75 0.8 | +
0.6 1 0.76
05 O-YOHWHHHH
04 EO'LM | | 0.65 TR PR L 0.7 ‘ ‘ ‘ ‘
GS21 GS65 GS73 S5535535355:5535¢3 N75 N150 2021 2022
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Correlation between traits

Multispectr

Linear correlation (r) between grain yield
and multispectral vegetation indices

2021 2022
stage | alindice | N75 | N150 | N75 | N150
NDVI 0.20 | 0.07 | -0.13 | -0.41*
GNDVI 0.21 | 0.14 | -0.10 | -0.40*
GS21 | NDRE 0.07 | 0.20 | -0.03 | -0.36*
RECI 0.07 | 0.20 | -0.04 | -0.37*
NGRDI 0.18 | 0.00 | -0.20 | -0.44*
NDVI 0.44* | 0.56** | 0.27 | 0.19
GNDVI | 0.51* | 0.60** | 0.30 | 0.18
GS65 | NDRE | 0.58** | 0.62** | 0.30 | 0.17
RECI 0.58* | 0.62** | 0.28 | 0.16
NGRDI 0.27 | 0.43 | 0.10 | 0.11
NDVI 0.58* | 0.70** | 0.50** | 0.40*
GNDVI | 0.59** | 0.70** | 0.51** | 0.38*
GS73 | NDRE | 0.64* | 0.72** | 0.52** | 0.39*
RECI 0.64** | 0.72** | 0.52* | 0.39*
NGRDI | 0.53** | 0.67** | 0.39* | 0.38*

Linear correlation (r) between NUE and
multispectral vegetation indices

—

"INGRDI_GS73 h

RECI_GS73 F— 0.546

1 0.489

NDRE_GS73|——O'551

1 0.482

GNDVI_GS73 —

NDVI_GS73 _

-0.2 0.0 0.2 0.4 0.6
02021 N75 2021 N150 02022 N75 @2022 N150

*p<0.05;**p<0.01
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