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Introduction

* N fertilizer in WOSR is crucial

— Effects on production and economy
» Seed yield and quality
« Energy balance = Energy in the seeds — Energy cost of inputs

» Gross margin (€) = Price of seeds (€) — Cost of inputs (€)

— Effects on environment
» Nitrate leakage

« Greenhouse gases (N,O and CO, from fossil energy)
« Other gases (NH; and NO,)
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Introduction

WOSR can uptake great amounts of N in autumn and winter :

— Earlier sowing dates result in increased N uptake (Dejoux, 1999)

— N uptake until the end of winter may be greater than 200 kg N ha-! (Van
Paemel and Reau, 1998)

N fertilizer may be applied in autumn only if a N deficiency at this
period would result in a decrease in the seed yield potential

— The efficiency of N fertilizer is lower in autumn than in spring (Van Paemel
and Reau, 1998)

— Nitrate leakage may increase due to the application of N fertilizer, despite
the great hability of WOSR to uptake N
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Introduction

* Is there a need for N fertilizer in autumn in WOSR
in order to preserve the seed yield potential ?

— N deficiency in autumn : is it observed very often ?

— The relationship between seed yield and N deficiency in
autumn :

 |If there is a N deficiency in autumn, does N fertilizer increase
seed yield ?

 |s there a relationship btw N uptake or NNI in autumn and the
yield increase due to N fertilizer in autumn?

 The objective was to answer these questions
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Material and methods

Experiments were conducted in order to study the effect of N ==
fertilizer in autumn when N nutrition in spring was not limitant m

Exp. n°1 (Colnenne et al., 2002) : accurate measurements of the evolution F@
of N status, to make sure that there was no N deficiency in spring

* Number of experiments : 1 in France in 1993/94 (exp. n°1.1) and 2 in France in
1994/95 (exp. n°1.2 and 1.3)

* N fertilizer :
— Inautumn : 0, 20, 40, 60, 80 or 100 kg N ha™
— In spring : in order to avoid N deficiency

* N status of plants was observed during the whole growth period
— Plant biomass and N% during autumn, winter and spring

— Calculation of the NNI according to Colnenne et al. (1998) : NNI < 1 indicates
than growth is N limited

* _ Measurement of seed yield
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Material and methods

Exp. n°2 (Unpub. data and Henke et al., 2008) : the lack of N deficiency
in spring was estimated from the response of seed yield to N in spring

Number of experiments :
— In France : 11 in 1994/95 (n°2.1), 4 exp. in 1995/96 (n°2.2) and 7 exp. in
1996/97 (n°2.3)
— In Germany : 11 exp. in 2005/06 (n°2.4), 10 exp. in 2006/07 (n°2.5) and 14
exp. in 2007/08 (n°2.6)

« Effect of a range of N in spring, with or without N fertilizer in autumn

N status of plants was observed at least once, at the end of winter

N treatments in spring resulting in Seed [ Ymx
higher seed yields were supposed to yjelq ) ] Zl?f Significa?t
be without N deficiency $] tr:eeSr;?T:VZI
— Max. yield was calculated : mean ot
of higher yields (5 %) f Ymx
: Naut
— Two experiments were not used,
because higher yields could not be ONaut ¢
determined (no plateau) , N fertilizer

in spring

i
FEEEIEELE ] ]
?I:;Pf Oilseed rape WOFkShOp — Berlin, 23-24 March 2009 Christian-Albrechts-University at Kiel




Experiments n°1 — Results

* A wide range of N uptake in autumn and winter
was obtained
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Experiments n°1 — Results

* In spring, NNI 2 1 in all treatments (data not shown)
* In autumn and winter :

— A wide range of NNI was obtained
— When no N fertilizer was applied in autumn, NNI < 1

— NNI = 1 during autumn and winter in only 2 treatments (100N and 80N) in
one experiment (n°1.1)
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Experiments n°1 — Results

 The N status of plants in autumn had no
significant effect (5%) on seed yield
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Experiments n°1 — Discussion

« Answer to the questions, in the conditions of the three
experiments

— N deficiency in autumn : is it observed very often ?
In the 3 exp., without N fertilizer NNI < 1 during autumn and winter

— The relationship between seed yield and N deficiency in autumn :

» If there is a N deficiency in autumn, does N ferti. increase seed yield ?
No yield increase, despite the N deficiency during autumn and winter

* Is there a relationship btw N uptake or NNI in autumn and the yield
increase due to N fertilizer in autumn ?

No relationship, because no effect was observed

 More results are needed to generalize the conclusions
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Experiments n°2 — Results

* N uptake at the end of winter in the experiments in France :

— A wide range of values when no N was applied in autumn : 14 — 82 kg N ha'”
* 27 —50 kg N hat in experiments 1.1 to 1.3

— N fertilizer in autumn resulted in 0 — 47 kg N ha' " increase in N uptake
* 34 — 62 kg N hal in experiments 1.1 to 1.3
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Experiments n°2 — Results

* N uptake at the end of winter in the exp. in Germany :

— A wide range of values when no N was applied in autumn : 5— 115 kg N ha'”

* 27 —50 kg N hat in experiments 1.1 to 1.3

— N fertilizer in autumn resulted in 0 — 88 kg N ha' " increase in N uptake

* 34 — 62 kg N hal in experiments 1.1 to 1.3

Experiments n°2.4 (05/06)

Experiments n°2.5 (06/07)

Experiments n°2.6 (07/08)

N uptake at the end of winter (kg N ha-1)
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Experiments n°2 — Results

* Nitrogen Nutrition Index (NNI) at the end of winter in the
experiments in France :

— A wide range of values when no N was applied in autumn : 0,35 - 0,99 *
* 0,61 — 0,77 in experiments 1.1 to 1.3
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Experiments n°2 — Results

* Nitrogen Nutrition Index (NNI) at the end of winter in the
experiments in Germany :

— A wide range of values when no N was applied in autumn : 0,82 - 1,32 *
*0,61— 0,77 in experiments 1.1 to 1.3

Experiments n°2.4 (05/06) Experiments n°2.5 (06/07) Experiments n°2.6 (07/08)
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Difference in yields when NNI ONaut < 1

Experiments n°2 — Results

Little increase in maximum yield due to N fertilizer in autumn :
— The yield increase was statistically significant in only 3 exp.
— The average difference in yield ranged from 0.08 to 0.15 t ha™’

This small effect could not be only explained by the lack of increase in N
uptake (< 10 kgha1) nor by the high NNI in some experiments

Difference in yields when NNI ONaut = 1

Number of experiments

14 -

12

10 A

B QNaut - QONaut >= 40
0O B [30 - 40[

B [20 - 30[

O [10 - 20[

] B QNaut - QONaut < 10

ORI R R S

Difference in yields (t ha-1)

Average difference = 0.08 t ha™"’

Number of experiments

14 -

12 A

10 A

B QNaut - QONaut >= 40
@[30 - 40[

O[20 - 30[

o[10 - 20[

B QNaut - QONaut < 10

S5%

L
Q

™ N N > >
(} XQ{.“') XQ.v XQQ.D XQ.6

. XQ‘ . XQ . . . .
Q- N Q" oy Mo o>
\Q. \XQ¢ \XQ¢ \XQ. \XQ. \XQ.

N

Difference in yields (t ha-1)

Average difference = 0.15t ha™"

* With QNaut — QOaut = 10

Oilseed rape workshop — Berlin, 23-24 March 2009

Christian-Albrechts-University at Kiel



Experiments n°2 — Results

 The effect of N fertilizer in autumn tended to be greater
when N uptake at the end of winter < 50 kg N ha™'

* No consistent tendency with NNI (data not shown)

Difference in yield between Naut and ONaut
Experiments with increased Nutptake due to N fertilizer in autumn = 10 kg N ha’

N uptake at the end of winter in ONaut (kg N ha1)
[0 — 25] [25 — 50][ [50 — 79[ [75 —100]
Number of experiments 7 16 12 10
: Mean 23.9 26.8 31.6 19.0
Increase in N uptake
-1
due Naut (kg N'ha™) | g4 125 10.8 21.3 5.1
L Mean 0.18 0.15 0.03
{ Increase in yield due
-1
Naut (t ha™) Std 0.11 0.22 0.18
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Answer to the questions, in the conditions of the experiments

— N deficiency in autumn : is it observed very often ?

Experiments n°2 — Discussion

In France, at the end of winter NNI < 1 in 20 exp. / 20 exp.

In Germany, NNI < 1in 16 exp. / 35 exp., but N deficiency may have
occured before the end of winter

— The relationship between seed yield and N deficiency in autumn :

» If there is a N deficiency in autumn, does N fertilizer increase seed yield ?

On average the increase in yield was only 0.08 t ha'!, when NNI_ONaut < 1 and
increases in N utpake = 10 kg N ha™’

* Is there a relationship btw N uptake or NNI in autumn and the yield
increase due to N fertilizer in autumn ?

The yield increase tended to be greater when N uptake at the end of winter < 50
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Conclusion

« The effect of N fertilizer in autumn on seed yield :

— On average the effect was low, because of either little increase in N
uptake in autumn and winter, or little effect of the increased N uptake

— It was greater when N uptake at the end of winter < 50 kg N ha-!, but
with a great variability

* Moreover, the efficiency of N fertilizer in autumn is lower
than in spring (Van Paemel and Reau, 1998), and there is a
risk of increased nitrate leakage

« Hence, N fertilizer in autumn should not be recommended

« Further studies are needed to better understand why there
iIs sometimes an effect on yield of N fertilizer in autumn
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