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C
anola harvest requires appropriate tim

ing and m
anage-

m
ent of operations. Because canola is prone to shattering, 

harvest planning m
ust begin well before the crop is ripe. The 

longer a ripe canola crop stands in the field, the greater the risk 

for shattering by wind and severe weather. 

Shattering losses from
 severe weather can be devastating, 

ranging from
 5 percent to 75 percent of total crop yield. A

s a 

result, som
e producers prepare their canola before harvest to 

reduce the risks of shattering. There are four harvest/prepara-

tion m
ethods used in the southern G

reat Plains: direct cutting, 

desiccation, pushing, and swathing. A
dvantages and disadvan-

tages of each m
ethod are discussed in this publication. Proper 

staging is critical for all four harvest/preparation m
ethods.

Direct Cutting

C
anola is ready to be harvested at seed m

oisture content 

between 8 percent and 10 percent. D
elivery points will not 

accept canola grain above 10 percent m
oisture. W

hen canola is 

ripe, it m
ust be harvested in a tim

ely m
anner. If canola ripens 

and is ready for direct cutting in the m
iddle of wheat harvest, 

producers should stop wheat harvest and m
ove to canola. 

Producers should do this because canola is m
ore susceptible to 

shattering and it is a high-value crop.

W
heat harvesting equipm

ent can be used when direct 

cutting canola (Photo 1). C
anola is cut just below the seedpods, 

m
inim

izing the am
ount of green m

aterial entering the com
bine. 

D
irect cutting canola is slower than cutting wheat. The reel 

should be set as far back over the grain table as possible to 

reduce the effects of shattering by the header. The reel speed 

should m
atch ground speed. From

 a distance, the reel appears 

to gently pull the com
bine through the field. The reel should be 

placed just far enough into the seedpods to lightly pull the crop 

onto the grain table. 

Producers should begin with the settings for rapeseed or 

canola in the operator’s m
anual. A

djustm
ents should be m

ade 

based on what is com
ing out the back of the com

bine. Because 

canola seed is sm
all, it is a good idea to have a roll of duct tape, 

caulk, or axle grease handy to plug holes in com
bines and trucks. 

Check for grain losses ahead of the com
bine (shattering), behind 

the header (header loss), and behind the com
bine (tailings).

Begin with setting cylinder speed between 450 and 

650 rpm
, which is about one-half to two-thirds of the speed 

used when harvesting wheat. Set the concave clearances at 

¾
 inch in the front and ⅛

 to ¼
 inch in the rear. C

anola seed 

threshes easily from
 the seedpods. Fan speed should be set 

between 400 and 600 rpm
, but shaking the seed out of the chaff 

is better than blowing it out. Set the top sieve at ¼
 to ⅜

 inch 

and the bottom
 sieve at ⅛

 to ¼
 inch for proper separation. 

C
anola seed can be hard to see after it falls to the ground. 

C
heck for seed loss by placing a shoebox between seed rows in 

front of the com
bine and counting the seed in the box after the 

com
bine passes over it. A

bout 130 to 150 seeds per square foot 

equals 1 bushel (50 lb) per acre yield loss. Producers with rotary 

com
bines should follow instructions in the owner’s m

anual. 

D
irect cutting is a good m

ethod for producers with sm
aller 

acreages. Plant varieties with different m
aturities if direct 

cutting so all acres are not ready to be harvested at the sam
e 

tim
e. D

irect cutting is the only m
ethod requiring one pass 

through the field, but it is the riskiest harvest m
ethod because 

the crop m
ust rem

ain standing in the field until it has ripened.

Canola is an indeterm
inate crop and will have som

e green 

seedpods on secondary branches at harvest. D
o not wait for these 

rem
aining seedpods to dry down. H

arvest m
ust begin when the 

m
ajority of the field is ripe and ready for harvest. W

aiting until 

all seedpods are brown and dry will result in harvest delays and 

potential yield loss. Setting the com
bine properly allows green 

seedpods to be blown out the back of the com
bine. Stem

s rem
ain 

green while the seedpods turn brown and brittle. D
o not wait 

for stem
s to dry down before starting harvest. The decision to 

harvest should be based on seed color change and seed m
oisture 

content. W
hen direct cutting, expect som

e yield losses at the ends 

of the header as the com
bine m

oves through the standing canola. 

Advantages of direct cutting:

Best opportunity to deliver N
o. 1 quality seed. 

O
ften results in the highest oil and seed yields. 

U
ses sam

e equipm
ent as wheat harvest. If using a draper 

header, a cross auger m
ay be advantageous. A

ny platform
 

header can be used. 

Best for tall, thick canola stands with seedpods that are 

laced together. 

A
ble to harvest during hot, dry conditions and still m

ain-

tain high-quality seed.
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Unraveling the Physiological Puzzle of Maize Yield 
Formation and Plant Nutrient Uptake Processes 

Grain HI Grain Nutrient 
Uptake= 

GY * %Nug  

Source: CYMMIT 
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Historical N and Grain Yield Changes 

USDA Source; Pioneer Website 
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Historical Plant Density Changes 
(Corn Trends from 1983-2012) 
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Plant Nitrogen Uptake Dynamics in Corn 

Ritchie et al., 2005 

50% 

75% 

20% 

25-30% of total plant N uptake coming from post-
flowering period.  



 

GAP #1: Study of the grain yield and plant N 
uptake relationship 

 

 

GAP #2: Investigation of the association between  
 plant biomass and N partition to the grain 
 
 

 

GAP #3: Evaluation of the N Use efficiency (NUE) 
through its N Internal (NIE) component 

 

GAP #4: Quantification of the grain yield response 
and N uptake at different N rate levels 

GAP #5: Is high-yielding corn related to NPK ratios? 
GAP #6: Are grain nutrient removal values constant? 
GAP #7: Post-flowering N uptake changes  
 
 

Study of physiological changes over time: 
Plant N Uptake - Scientific Knowledge Gaps. 
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Setiyono et al., 2010; Wortmann et al., 2009; 2011 

Relationship between aboveground biomass 
and accumulated N at physiological maturity 
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Gap #1: Relationship between Yield and N uptake 
Review Paper: 100 reports (~3000 treatment means)  

Hybrid Era (1940-1990 vs. 1991-2011) 

Community-Level 
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Ciampitti and Vyn (2012, Review Paper, Field Crops Research 133, 48-67) 



Gap #1: Relationship between Yield and N uptake 
Review Paper: 100 reports (~3000 treatment means)  

Hybrid Era (1940-1990 vs. 1991-2011) 

Plant-Level, adjusted by plant density 
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Gap #1: Relationship between Yield and N uptake 
Review Paper: 100 reports (~3000 treatment means)  

Hybrid Era (1940-1990 vs. 1991-2011) 

Plant-Level 
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Ciampitti and Vyn (2012, Review Paper, Field Crops Research 133, 48-67) 

Grain yield vs. plant N 
uptake relationship 
was very similar for 
both OLD vs. NEW 
corn hybrids. 

NEW ERA presented a 
slightly greater 
efficiency (higher 
slope) and lower N 
uptake to reach 
maximum YIELD 
(but similar plateau 
for maximum YIELD 
and N uptake). 



FLOWERING: Plant-scale Vegetative N vs. Grain Yield 

 

 

Vegetative N status was tightly related to the final per-plant 
grain yield achieved at maturity. 

Prolific and 
Semi-

Prolific 
Materials 

Sayre, 1948 
Chandler, 1960 
Karlen, 1988 

Ciampitti  & Vyn, 2012 
Ciampitti et al., 2014 

Balboa and Ciampitti, 2015 
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Gap #2: Dry Matter and N Partitioning at Maturity 

Review Paper: Hybrid Era (1940-1990 vs. 1991-2011) 

Ciampitti and Vyn (2012, Review Paper, Field Crops Research 133, 48-67) 
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Gap #3: Era Effects on NIE and Grain N Concentration 
Review Paper: Hybrid Era (1940-1990 vs. 1991-2011) 

NIE 
Grain Yield

N uptake
 

Ciampitti and Vyn (2012, Review Paper, Field Crops Research 133, 48-67) 

NIE 
1-Grain %N  

2- NHI 
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Gap #4: Yield and Plant N Uptake versus N rate   

Review Paper: Hybrid Era (1940-1990 vs. 1991-2011) 

~15  
Bu a-1 ~30  

Bu a-1 
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GAP #5: Is high-yielding corn related to balanced nutrition? 

GAP #5: Higher yields requires a more balanced nutrition, 

NP (5:1) and NK ratios (1:1), and more nutrients.  

Total Plant N:P 
Ratio 

Total Plant N:K Ratio 

2006-12 yrs USA (150 bu/a) WORLD (80 bu/a) 

Data Points 253 341 

NP 4.9 5.3 

NK 1.1 1.3 
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N:P Ratio : N uptake
P uptake

 ~5:1 

~0.9:1 N:K Ratio : N uptake
K uptake

 

Mean = 6.1 

Mean = 1.1 

GAP #5: Is high-yielding corn related to balanced nutrition? 
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GAP #6: Grain Nutrient Removal Coefficients? 
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Review Investigation 

NEW ERA 
(1991-2011) 

OLD ERA 
(1940-1990) 

OLD ERA 
(1940-1990) 

NEW ERA 
(1991-2011) 

Effects on vegetative and reproductive N uptake versus the 
reproductive shoot N remobilization? 

GAP #7: Shoot N remobilization was more associated with  

vegetative rather than with reproductive N uptake (≠ trends). 

GAP #7: Post-Flowering N Uptake 
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GAP #7: Post-Flowering N Uptake 

Pioneer website 

Greater post-flowering N uptake was observed when OLD vs. NEW corn HYBRIDS 
were compared. Overall an increase of 30% of post-flowering N UPTAKE. 
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Plant Nitrogen Uptake Dynamics in Corn 

Ritchie et al., 2005 

50% 

75% 

20% 

30-35% of total plant N uptake coming from 
post-flowering period.  

5-10% +N coming after 
flowering time  

Pioneer website 



Conclusions: Most Striking Findings 

• GAP #1: On per-plant basis, nutrient uptake at maturity had not changed 
between Eras despite changes in modern hybrids. 
 

• GAP #2: Nutrient harvest indices followed very closely the dry mass 
partitioning (grain vs. stover).  
 

• GAP #3: Improvements in NUE were primarily resulted from nutrient 
dilution in the grain fraction of the plant. 
 

• GAP #4: Improvement in historical yield were also accompanied by greater 
fertilizer N response. 
 

• GAP #5: N:P and N:K balanced ratios => high-yielding corn. 
 

• GAP #6: Grain nutrient removal varied with the yield production scenario 
(not a constant factor). 
 

• GAP #7: Greater post-flowering N uptake for MODERN corn hybrids. 
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General Conclusions 
- From the REVIEW analysis:  

- i) newer hybrids presented greater tolerance to N deficiency 
and responsiveness as the N rate applied increased as 
compared to older materials. 
 

- ii) superior NUE (also NIE) for newer materials can be 
explained by a lowering grain %N as compared to older 
genotypes. 

 

© IA Ciampitti, K-State Univ 

- Implications on the MANAGEMENT side:  
- i) As plant density increases, then dependency on N supply 

(soil + fertilizer) is much higher.  
 

- ii) greater post-silking N uptake is reflected to a greater N 
demand coming after flowering, increasing N dependency 
for high-yielding corn productivity. 



In the Path of finding the solution for the Puzzle 

High N 
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Productivity 
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C
anola harvest requires appropriate tim

ing and m
anage-

m
ent of operations. Because canola is prone to shattering, 

harvest planning m
ust begin well before the crop is ripe. T

he 

longer a ripe canola crop stands in the field, the greater the risk 

for shattering by wind and severe weather. 

Shattering losses from
 severe weather can be devastating, 

ranging from
 5 percent to 75 percent of total crop yield. A

s a 

result, som
e producers prepare their canola before harvest to 

reduce the risks of shattering. There are four harvest/prepara-

tion m
ethods used in the southern G

reat Plains: direct cutting, 

desiccation, pushing, and swathing. A
dvantages and disadvan-

tages of each m
ethod are discussed in this publication. Proper 

staging is critical for all four harvest/preparation m
ethods.

Direct Cutting

C
anola is ready to be harvested at seed m

oisture content 

between 8 percent and 10 percent. D
elivery points will not 

accept canola grain above 10 percent m
oisture. W

hen canola is 

ripe, it m
ust be harvested in a tim

ely m
anner. If canola ripens 

and is ready for direct cutting in the m
iddle of wheat harvest, 

producers should stop wheat harvest and m
ove to canola. 

Producers should do this because canola is m
ore susceptible to 

shattering and it is a high-value crop.

W
heat harvesting equipm

ent can be used when direct 

cutting canola (Photo 1). C
anola is cut just below the seedpods, 

m
inim

izing the am
ount of green m

aterial entering the com
bine. 

D
irect cutting canola is slower than cutting wheat. The reel 

should be set as far back over the grain table as possible to 

reduce the effects of shattering by the header. The reel speed 

should m
atch ground speed. From

 a distance, the reel appears 

to gently pull the com
bine through the field. The reel should be 

placed just far enough into the seedpods to lightly pull the crop 

onto the grain table. 

Producers should begin with the settings for rapeseed or 

canola in the operator’s m
anual. A

djustm
ents should be m

ade 

based on what is com
ing out the back of the com

bine. Because 

canola seed is sm
all, it is a good idea to have a roll of duct tape, 

caulk, or axle grease handy to plug holes in com
bines and trucks. 

C
heck for grain losses ahead of the com

bine (shattering), behind 

the header (header loss), and behind the com
bine (tailings).

Begin with setting cylinder speed between 450 and 

650 rpm
, which is about one-half to two-thirds of the speed 

used when harvesting wheat. Set the concave clearances at 

¾
 inch in the front and ⅛

 to ¼
 inch in the rear. C

anola seed 

threshes easily from
 the seedpods. Fan speed should be set 

between 400 and 600 rpm
, but shaking the seed out of the chaff 

is better than blowing it out. Set the top sieve at ¼
 to ⅜

 inch 

and the bottom
 sieve at ⅛

 to ¼
 inch for proper separation. 

C
anola seed can be hard to see after it falls to the ground. 

C
heck for seed loss by placing a shoebox between seed rows in 

front of the com
bine and counting the seed in the box after the 

com
bine passes over it. A

bout 130 to 150 seeds per square foot 

equals 1 bushel (50 lb) per acre yield loss. Producers with rotary 

com
bines should follow instructions in the owner’s m

anual. 

D
irect cutting is a good m

ethod for producers with sm
aller 

acreages. Plant varieties with different m
aturities if direct 

cutting so all acres are not ready to be harvested at the sam
e 

tim
e. D

irect cutting is the only m
ethod requiring one pass 

through the field, but it is the riskiest harvest m
ethod because 

the crop m
ust rem

ain standing in the field until it has ripened.

C
anola is an indeterm

inate crop and will have som
e green 

seedpods on secondary branches at harvest. D
o not wait for these 

rem
aining seedpods to dry down. H

arvest m
ust begin when the 

m
ajority of the field is ripe and ready for harvest. W

aiting until 

all seedpods are brown and dry will result in harvest delays and 

potential yield loss. Setting the com
bine properly allows green 

seedpods to be blown out the back of the com
bine. Stem

s rem
ain 

green while the seedpods turn brown and brittle. D
o not wait 

for stem
s to dry down before starting harvest. The decision to 

harvest should be based on seed color change and seed m
oisture 

content. W
hen direct cutting, expect som

e yield losses at the ends 

of the header as the com
bine m

oves through the standing canola. 

Advantages of direct cutting:

Best opportunity to deliver N
o. 1 quality seed. 

O
ften results in the highest oil and seed yields. 

U
ses sam

e equipm
ent as wheat harvest. If using a draper 

header, a cross auger m
ay be advantageous. A

ny platform
 

header can be used. 

Best for tall, thick canola stands with seedpods that are 

laced together. 

A
ble to harvest during hot, dry conditions and still m

ain-

tain high-quality seed.
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