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Balanced Nutrition and Crop Production 
Practices for Closing Grain Sorghum Yield 
Gaps
B. McHenry, V. Prasad, and I.A. Ciampitti

Summary
A field experiment was conducted at the North Central Kansas Experiment Field near 
Scandia, KS, in the summer of 2014 to evaluate diverse cropping systems approaches 
to closing sorghum yield gaps. Yield gaps can be understood as the difference between 
maximum and attainable on-farm yields. The approach taken in this project is system 
wide, rather than focusing on one factor and its interaction. The factors that were tested 
include narrow row spacing; plant population; balanced nutrition practices, including 
various timings of nitrogen, phosphorus, and potassium (NPK) and micronutrient 
applications; crop protection with fungicide and insecticide applications; plant growth 
regulator effects; and the use of precision ag technology for maximizing yields, includ-
ing a GreenSeeker meter (Trimble Navigation, Westminster, CO) for more precisely 
determining fertilizer nitrogen needs of sorghum. Grain sorghum yields ranged from 95 
to 125 bu/a in Scandia under dryland conditions. One of the lowest yields was obtained 
when common practices were implemented (treatment 10), with an average 103 bu/a, 
whereas maximum yield was registered with the “kitchen sink (all inputs are applied)” 
treatment (treatment 1), with an average 115 bu/a. Notwithstanding the lack of treat-
ment difference, the grain sorghum yield gap from a common practice to “kitchen sink” 
was 12 bu/a.

Introduction
Kansas sorghum producers face low attainable yields. Grain sorghum is one of the major 
crops grown in the state of Kansas, and closing yield gaps will increase short-term pro-
ductivity. The latter can be achieved via implementation of better genotypes and best 
management practices. This project quantifies the diverse interactions that can maxi-
mize yields by considering several factors in farmers’ decision-making processes.

Procedures
At the location in Scandia, KS, the plots were set up with 5 replications with 11 treat-
ments in each replication. A randomized complete block design was used for the grain 
sorghum treatments. The plots were 10 ft × 50 ft, or 0.01 acres. Sorghum Partners 
NK7633 hybrid was used. Measurements for plant characterization were taken at the 
V5 growth stage, flowering stage, mid-reproductive stage, and at harvest. The measure-
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ments taken included: plant population stand counts, leaf area index (LAI) at V5 and 
flowering, chlorophyll (SPAD) readings at V5 and flowering, canopy temperature at 
flowering, aboveground biomass and nutrient concentrations at diverse growth stages, 
and grain yield and its components (grain number/head and seed weight). 

Results
Yield information is expressed in bushels per acre at 12.5% moisture content. Yield 
was collected from the central two rows (30-in. row spacing) or four rows (15-in. row 
spacing) (5 ft × 50 ft). The treatments evaluated in this location did not present any 
significant difference for the yield factor (Table 1, Figure 1). One of the lowest grain 
yields, 103 bu/a, was obtained when common practices were implemented (treatment 
10), whereas yield was maximized at 115 bu/a when the “kitchen sink” approach was 
employed (treatment 1). Although treatment was not statistically significant, the grain 
sorghum yield gap was 12 bu/a when high (treatment 1) vs. low (treatment 10) input 
costs were compared.



Kansas State University Agricultural Experiment Station and Cooperative Extension Service

3

Kansas Field Research 2015

T
ab

le
 1

. D
es

cr
ip

tio
n 

of
 so

rg
hu

m
 tr

ea
tm

en
ts

 im
pl

em
en

te
d 

in
 th

is
 st

ud
y 

T
re

at
m

en
ts

1
2

3
4

5
6

7
8

9
10

11
Se

ed
in

g r
at

e
O

pt
im

um
N

or
m

al
O

pt
im

um
O

pt
im

um
O

pt
im

um
O

pt
im

um
O

pt
im

um
O

pt
im

um
O

pt
im

um
N

or
m

al
O

pt
im

um
R

ow
 sp

ac
in

g
15

 in
.

15
 in

.
30

 in
.

15
 in

.
15

 in
.

15
 in

.
15

 in
.

15
 in

.
15

 in
.

30
 in

.
15

 in
.

N
 p

ro
gr

am
G

S
G

S
G

S
St

an
da

rd
G

S
G

S
G

S
G

S
G

S
St

an
da

rd
G

S
Fu

ng
ic

id
e/

in
se

ct
ic

id
e

Ye
s

Ye
s

Ye
s

Ye
s

N
o

Ye
s

Ye
s

Ye
s

Ye
s

N
o 

Ye
s

M
ic

ro
nu

tr
ie

nt
s

Fe
, Z

n
Fe

, Z
n

Fe
, Z

n
Fe

, Z
n

Fe
, Z

n
N

on
e

Fe
, Z

n
Fe

, Z
n

Fe
, Z

n
N

on
e

Fe
, Z

n
PG

R
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
N

o
Ye

s
Ye

s
N

o
Ye

s
St

ar
te

r f
er

til
iz

er
N

PK
SZ

n
N

PK
SZ

n
N

PK
SZ

n
N

PK
SZ

n
N

PK
SZ

n
N

PK
SZ

n
N

PK
SZ

n
N

P
N

PK
SZ

n
N

P
N

PK
SZ

n
C

hl
or

id
e

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

N
o

N
o

Ye
s

G
re

en
Se

ek
er

 +
 N

N
o

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

Ye
s

O
pt

im
um

 se
ed

in
g r

at
e =

 8
0,

00
0 

pl
an

ts
/a

; N
or

m
al

 =
 5

0,
00

0 
pl

an
ts

/a
; 1

5 
in

. =
 n

ar
ro

w
 ro

w
 sp

ac
in

g;
 3

0 
in

. =
 w

id
e r

ow
 sp

ac
in

g;
 G

S 
= 

G
re

en
Se

ek
er

 m
et

er
 (T

rim
bl

e N
av

ig
at

io
n,

 W
es

tm
in

st
er

, C
O

); 
 

St
an

da
rd

 =
 co

nv
en

tio
na

l N
 ap

pl
ic

at
io

n 
(w

ith
ou

t p
re

ci
sio

n 
ag

 te
ch

no
lo

gy
); 

Fe
 =

 Ir
on

; Z
n 

= 
Zi

nc
; P

G
R

 =
 p

la
nt

 gr
ow

th
 re

gu
la

to
r; 

N
 =

 n
itr

og
en

; P
 =

 p
ho

sp
ho

ru
s; 

K
 =

 p
ot

as
siu

m
; S

 =
 su

lfu
r.



Kansas State University Agricultural Experiment Station and Cooperative Extension Service

4

Kansas Field Research 2015

125

115

105

95

85

75

Y
ie

ld
, b

u
/a

8641 10

Treatments

2 3 5 7 9 11

Figure 1. Sorghum grain yield under diverse cropping systems approaches at the Scandia 
Unit of the North Central Kansas Experiment Field. See Table 1 for treatment details.
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