How Far Is Far Enough For Optimal Corn Growth In PGC systems?
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Background

Objectives

How does the conventional cash crop farming system impact the

land?

Negative effects:
* Nutrient leaching
* Soil erosion

* Determine the application of starter nitrogen fertilizer on maize

Traditional annual cover crops can help mitigate these problemes,
their adoption is low due to several challenges:

*High labor demands
*Ilncreased costs
*Timing conflicts

Inherit limitations of traditional cover crops have hindered

implementation and promoted investigation
alternatives.

of more viable

Figure 1: Diagram showing cover
crops and corns root systems

The three main objectives:
 Determine the right cropping zone for maize in a PGC system.
e Study the morphological growth of maize in regard to proximity of

PGC.

growth, development, and final yield.

Classroom Applications

Connecting in a math classroom is the basis of understanding.

With this project you can use cross-cutting concepts:
* Analyze graphs and data

* Connect the relationships between the x and y-axis

Methods

* Split-plot design with two maize hybrids with different shade avoidance

responses and two fertilizer (nitrogen) levels.

* Maize rows are planted at an angle of 14 from PGC (Kentucky bluegrass)
* Data was collected on individual maize plants:

Abstract

Perennial groundcover (PGC) promotes soil health, enhances
nutrient retention, and improves water quality. A key challenge with
PGC systems is competition between the cover crop and the cash

crop. This experiment aims to identify the optimal cropping zone for

maize in a PGC system to reduce competition
vield.

and maintain high
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Emergence data

Plant height

Distance to PGC

Distance between plants
Stem diameter

Leaf dimensions
Chlorophyll content
Number of seeds

Seed weight

Light reflectance spectrum
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Results & Con

clusion

*We are currently in the third year of data collection, and the study is

ongoing.

*Results from the previous year indicate that planting maize 30 cm away

from the cover crop is optimal.

Height vs PGC Distance

300

¥
N
G
LE

; &
. §
" & 8 § :
&l ;. . . . .
* g .49 3¢
¥ Giﬁ ¢ §aé tel® geisl.ss g
> > - Gg o i Y- S L FYed |
. §85°8% 2§ tegtge 03808 0o $
i > - A bt 1 ;2 '$a¢°*® ?iﬂ LY
v®. 9 = S LT B * + ¥ =
= " PPTL ITY ¢ "M $
2 g =, [ ] | K] 'E'-S I.g"ig.&i = ,E_ . :G‘:‘-'ﬂ}
& R D . %._.:;.... E.ptE L i - 4 ..ii._.._. = o
200 ad ig & &8
* ok 342127 5% : P55 :% 9 4
& $3280 TTIIL L $2pcog “of,40 8 H5, $
goo0§gse 288.82"8 e s $o8
. ¥ Al | 2 &
3‘@ [ ] - % [ ] %* & - & Gi{} & i - &
e §88 3508 1T § g 2oy g2 8
: 5 4 & [ ]

Height (cm]
i

]
100 " *ﬁiﬂaggg _ﬂ:.g;

. * gPe *F4

%-:::-‘:h :gai g'i:'a ‘-": b4 -
b 4 r e R ; : 3
gt AT UG TR
- .-:- . E ; 25 & 5
$

L ] - ‘.Q{}

L

PGC

P value = 0.00944

i
WA
i

'\'-;' 'Q o =~ 'ﬁ'n
*_”i 8% ¢ 033870y ob 2 .

TR : %3

T X ; 8 B & #

¢?-§¢$¢ ooy $e° $ v 5 s
*8 § 1M T : $803
°§!g§ g§§§_ $§°. Sig * ¢¢ £ #

é | 4 . ¥ "

1132041332000 3¢ 3 1T B M-

* = L ] é‘ L = & L

by :

G
i T [ ] .;::.g 3
a gt &
Ugi 'a 'E‘? B T = = b
L X ¥ i [ ] e =
3*8 g -E-; = . i-q} A . il
LR ] e ® ‘G a ¥ > & '¢ GG
¢3¢§§¢ $o30 8805, fosose odists 8
34 $efit st ceoh 1YY
' !--a- é- Lo ‘ [l _"} =
® !gg L | ‘§¢? . *eet s
. i
l:::l .

L J

g {:}_:}

'il. & - * _? 2 i
i'gtii%%&g'i;figér_ég? 23 ?ié° $ .0

a0 [

PGC Distance (cm)

Figure 2: Relationship between plant height (cm) and distance from

Figure 3: Measuring the stem diameter.

Kernel Number vs PGC Distance
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Figure 4: The relationship between kernel number per plant and
distance from PGC
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Figure 6: My group finding
corn while taking data.

* Working in groups was highly encouraged in this experiment
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Figure 7: Me taking height and staging
data.

Future Collaborations

Figure 5: Drone photo of the plots, planted at an angle of 14.

Some ways | can incorporate my researcher:

* Presenting how much math is used in a research project
e Comparing conclusions

 Comparing students' p-test results

* Presenting math in a scientific research project
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