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Introduction
The sugarcane aphid (Melanaphis sacchari Zehntner) (SCA) is a
major economic and invasive pest of sorghum in the United States. The
SCA is widespread, seasonally occurring in all sorghum growing regions
and can cause yield loss and difficulties while harvesting (Bowling et al.
2016). SCA outbreaks in sorghum displays temporal and spatial
variability making this aphid difficult to monitor and manage.
Unmanned aerial systems (UASs) are quickly becoming an effective
tool in precision agriculture and insect pest monitoring. These systems
are capable of autonomously capturing spectral data through on-board
sensors to assist crop producers. One commonly used plant health
metric is the normalized difference vegetation index (NDVI = (NIRred)/(NIR+red)) (With 2019). NDVI has previously been used with some
success to detect SCA in sorghum when SCA densities were far greater
than needed to cause economic damage (Stanton et al. 2017).

A field experiment was conducted in South Texas in 2020 to answer
the following questions for the sugarcane aphid in sorghum:
1. What is relationship between sugarcane aphid pressure, NDVI,
and yield?
2. Will measuring NDVI at smaller buffer distances improve the
strength of significant relationships?
3. How do these relationships change over the growing season?

May 26

June 9

June 23

6/15 days post-infest

20/30 days post-infest

34/44 days post-infest

A

A

A

(1096)

A

(2980)

B

A

A

B

(54)

(1096)

(1096)

Buffer
Distance
(cm)

(54)

Buffer
Distance
Buffer
(cm)
Distance
(cm)

(54)

Buffer
Distance
Buffer
(cm)
Distance
(cm)

(147)

Regression Analysis
May 26
June 9
June 23
Response
Predictor df
R2
P
df
R2
P
df
R2
P
Aphid Pressure NDVI @ 10cm 1.59 0.017 0.323 1.54 0.002 0.768 1.59 0.000 0.892
NDVI @ 25cm
0.003 0.681
0.000 0.982
0.001 0.801
NDVI @ 50cm
0.005 0.592
0.006 0.571
0.001 0.835
NDVI @ 100cm
0.001 0.871
0.019 0.318
0.088 0.021
NDVI @ 10cm 1.59 0.019 0.292 1.59 0.063 0.053 1.59 0.007 0.527
NDVI @ 25cm
0.045 0.104
0.154 0.002
0.034 0.161
NDVI @ 50cm
0.004 0.637
0.183 0.001
0.022 0.257
NDVI @ 100cm
0.004 0.621
0.158 0.002
0.012 0.407
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Both RGB (natural color) and multispectral UAS images were
collected using DJI Phantom platforms once per week after SCA
infestations. NDVI was calculated at 4 different buffering distances
(10cm, 25cm, 50cm, and 100cm) from the infested plant. NDVI values
were corrected to be more representative of the sorghum vegetation by
dropping values < 0 (With 2019).
The effectiveness
of SCA infestation
1
treatments were
assessed using
0
mixed
linear
NDVI
Value
models and the
significance
of
relationships
were determined
using regression
analysis.

SCA infestation treatments were successful at increasing the
aphid pressure on infested sorghum plants. However, the aphid
densities seen in this study were lower than previous UAS studies on
the SCA.

Overall yield, NDVI, and aphid pressure were highly variable, but
showed significant relationships in need of further study. UAS
technologies have made significant progress towards field
implementation and effectiveness in some areas of agriculture, but
the variation inherent in the field makes implementing UASs to
monitor SCA populations difficult. For now, sorghum producers
should still be prepared to go out and check their fields for aphids.
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A) Representation of SCA infestation and aphid and yield measurement scheme . B) NDVI was
measured at multiple buffer distances for each flight.

Both RGB (A&C) and
NDVl (B&D) imagery
achieved subcentimeter
resolution.

June 23
df
P
2.54 0.007

Question 3: The relationships were variable across the growing
season.
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Yield x NDVI
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June 9
df
P
2.49 0.007

Question 2: The buffer distance at which NDVI was measured did
not have a major effect on the strength of the relationships found in
this study.

Aphid Pressure x NDVI

A) An alate and apterous SCAs. B) The underside of sorghum leaf covered with SCAs. C)
Sorghum with a light SCA infestation. D) Sorghum suffering from a heavy SCA infestation.

Plants with aphids and yield
measurements

May 26
df
P
2.54 0.001

Question 1: Significant relationships were identified between NDVI,
yield, and SCA pressure. However these relationships were variable
across time and weak (highest R2 = 0.18).
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This experiment used sorghum plots (4 rows x 12 m) replicated 4
times. Each replicate contained 15 plants where SCA pressure was
manipulated with 3 SCA infestation rates, 1) no aphids infested (low), 2)
~2000 aphids (medium), and 3) ~ 4000 aphids (high) over 2 infestation
dates. Precise geo-locations of each aphid infested plant was
measured with an RTK GPS device. SCAs were counted weekly on the
infested plants and one on each side within the row. SCA counts were
converted to cumulative aphid days (Hanafi et al. 1998), and ln(n+1)
transformed to represent aphid pressure. Yield as the average weight
(g) per head was measured at the end of the season for each plant
where aphids were counted.

ANOVA Analysis
Response
Predictor
Aphid pressure Aphid Infestation

Yield Aphid Pressure 1.59 0.078 0.030 1.54 0.042 0.133 1.59 0.613 0.745
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*(untransformed cumulative aphid days), different letters above boxplots identify significant differences, lines identify significant relationships (p < 0.05)

