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N IS essential — amino acids and
proteins

ERothamsted Eqpanmental station, 1997, 1978
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Mote: two cysteines form a disulphide bridge.



N uptake and assimilation
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N assimilation - root
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N assimilation - root
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N assimilation - root

_ ,.f'—_' NO73

A

/ Plastid |
[T NDy == NH " - Amiing
|' i acids
i
I"n.fl,j_}_,' NH,* _.__.-\.TII:ILIH_]
"\ ] acils

L e

MOy === No,

| Vacuole

H'I.H'Jl "'-rl'.: 1 : . HI‘_.‘-

nitrate ammonium

o NO; and NH,*
actively taken up
by transporters

o NOj;™ reduced, and
transported

o NH," attached to a
C skeleton (GS)



N assimilation - root
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N assimilation - leaf
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N assimilation - leaf
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Atmospheric NH; deposition
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Atmospheric NH; deposition
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Atmospheric NH; as N source

proteins
amino acids
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GS - glutamine synthetase — high affinity for NH,*




Atmospheric NH; as N source
underlying physiological processes

series of experiments with
Brassica oleracea (curly kale)

exposed to a range of NH,
concentrations (O - 8 ul I'1) for
one week

controlled environmental
conditions

in nutrient solution, with and
without nitrate




Atmospheric NH; as N source
underlying physiological processes

o contribution to the
N requirement for
growth?

o effect on root
NO;* uptake ?

A. Castro, 2006



Atmospheric NH; as N source
underlying physiological processes

Total nitrogen content
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Atmospheric NH; as N source
underlying physiological processes
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Atmospheric NH, as N source
contribution to N nutrition

Control 4 ul It NH,
+ NO,- - NO, + NO,- - NO,-

Biomass S (1.19°) 0.292 1.17bc
Biomass R | 0.24P 0.35< 0.102 0.35abcd
DW % S 8.92 174 12bc 122
Total N S 618° 4142 917¢ 803d
AA S 14b 92 73d 64d
Total N R 317¢ 2022 348¢ 339°¢
AA R |[112 132 24¢ 55

Experiments with B. oleracea, grown in nutrient solution,
+ and — NO,-, fumigated with 4 pl I-t NH; (Castro, 2006)

S shoot; R root; biomass production in g; N and amino acids (AA) in umol g1 FW

Plants can grow well with NH,* as sole N source



Atmospheric NH, as N source
contribution to N requirement for growth

N requirement for growth can be defined as
N = (RGR) X N¢ontent

requirement

In which RGR is the relative growth rate
g gt day

4 ul I-'1 NH5 as sole N source can contribute
considerably (70-80%) to the N requirement
for growth

in agreement with theoretical calculations (Stulen et al, 1998) and
Raven (1998)



Atmospheric NH, as N source
effect on root uptake

Does fumigation with reduced N compound

4 pl 1"t NH; reduce root - |
NO,- uptake? et
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Atmospheric NH; as N source
effect on root uptake
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Does fumigation with
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Atmospheric NH; as N source
underlying physiological processes

o contribution to the N
requirement v/

o effect on root uptake

.\/

o nutrient vs toxin? both

o mechanisms of NH,*
toxicity?




Atmospheric NH,

proposed mechanisms of toxicity — evidence?

1. Insufficient “detoxification” capacity
— Nno evidence

2. Shortage of sugars?



Atmospheric NH,

shortage of sugars?
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The impact of NH; on
soluble sugar content in
shoot (a) and roots (b).
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2. “Shortage of sugars? — no evidence



Atmospheric NH,

proposed mechanisms of toxicity

1. Insufficient “detoxification” capacity no evidence

2. Lack of sugars for the assimilation of NH,* no evidence

3. Cation imbalances — impaired root uptake ?
4. Ethylene response

experiments in nutrient solution
[NH;] O — 8 pul I

yearly average concentration:
6.6 ug m3—9.3 nl I

51ug m3-8.0nl

peak concentrations:

> 2 ul I

soil/root compartment



Atmospheric NH; — nutrient or toxin?

nutrient

detoxificatl
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The role of NH,; In plant functioning

With the current knowledge on the impact of
atmospheric NH; on plant functioning it is hard
to establish cause-effects relations.
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The physiological basis of the phytotoxicity of
atmospheric NH; is still largely unknown.
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The role of NH,; In plant functioning

With the current knowledge on the impact of
atmospheric NH; on plant functioning it is hard
to establish cause-effects relations.

The physiological basis of the phytotoxicity of
atmospheric NH; is still largely unknown.

There Is no clear-cut transition in the level of
metabolism of the absorbed atmospheric NH;
and its phytotoxicity.

The effect of atmospheric NH; on plants might
be strongly dependent on the soil nutrient
status.
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