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N in plants; A key to crop production

* Primary nutrient affecting plant growth
« photosynthesis (chlorophyll)
* biomass structure (protein)
* metabolism (enzyme)
« energy production (ATP)
* reproduction (DNA, RNA)
« N deficiency
* Yellowish green leaves, smaller plants, lower yield
* N excess
« Dark green leaves, large plants, susceptive to diseases



N Forms in Soil and Plant Availability

— Organic N ~98% [Plant Unavailable*]

Inorganic N ~ 2% [Plant Available]
—  Ammonium N (NHEN)

et

Nitrate N (NOSN)

* Plants can absorb small amounts of organic N and some crop plants can do more
than others
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Organic fertilizers Mineral nitrogen is readily 1 - Nitrogen in plant residues adds to
taken up by plants C AN A the organic nitrogen in soil

Mineral nitroaen A small portion of urﬂunic nifrogen Organic nitrogen
g can be taken up by plants 98% nitrogen in soil

(nitrate & ammonium)
2% nitrogen in soil

NITRATE LEACHING MINERALISATION
Leaching can move nitrate Microorganisms convert urﬁunic nitrogen to mineral nitrogen,
from the root zone into waterways which is readily taken up by plants

(Soil Quality Pty Ltd. 2019. http://soilquality.org.au/factsheets/soil-nitrogen-supply)
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Richard Smith: Dry organic fertilizers Mike Cahn: Nitrate in irrigation

water

Richard Smith & Joji Muramoto: Liquid organic fertilizers

Rammy Colfer: Industry perspective iop- Muramoto: N management
:n Qr@rxc strawberries

-

Rob Mikkelsen: P & K in organic
production

j/gen in plant residues adds to

Tim Hartz: Soil and tissue test, the orretaeE el T N

N & P management in organic - Er|c Brennan: N from cover crops
MperdUCtlon A emnll nartian ?nl: araanic nlirﬂgen Orgdnlc nltrogen
Ineral nifrogen —— Tim Bowles: Roles of 98% nitrogen in soil

(nitrate & ammonium)

2% nitrogen in soil soil microbes in

plant N & P uptake

NITRATE LEACHING MiNERALISATION
Leaching can move nitrate Microorganisms convert organic nitrogen to mineral nitrogen,
from the root zone info waterwavs uhuh.u.tmdﬂy_lnkm un hv nlants

Daniel Geisseler: SOM, crop residues and amendment N mineralization
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Nitrogen fertiliser Mineral nitrogen is readily

taken up by plants Nitrogen in plant residues adds to

the organic nitrogen in soil

Mineral nitroaen small portion of urt;lunit nitrogen Orgdnic niirogen
(niirale&ammcnigm} can be taken up by plants 98% nitrogen in soil

2% nitrogen in soil Direct uptake of organic N
by crop plants
NITRATE LEACHING MINERALISATION
Leaching can move nitrate Microorganisms convert ur%nnic nitrogen to mineral nitrogen,
from the root zone into waterways which is readily taken up by plants

(Soil Quality Pty Ltd. 2019. http://soilquality.org.au/factsheets/soil-nitrogen-supply)




N uptake (mg pot ")

Soil Biology &
Biochemistry

PERGAMON Soil Biology & Biochemistry 32 (2000) 1301-1310

www.elsevier.com/locate/soilbio

Possible direct uptake of organic nitrogen from soil by chingensai
(Brassica campestris L.) and carrot (Daucus carota L.)

Shingo Matsumoto®*, Noriharu Ae®, Makoto Yamagata®
“Shimune Agricultural Experiment Station, Izumo 693-0035, Japan

SNational Institute of Agro-Environmental Sciences, Tsukuba 305-8604, Japan
CHokkaido National Agricultural Experiment Station, Memuro 082-0071, Jupan

Received 8 April 1999; received in revised form 8 September 1999; accepted 16 February 2000

30 - W Ammonium sulfate (AS)
CORapeseed cake (RC)
EControl (without nitrogen)

Spinach also showed a
similar trend with
Chingensai (= Bok Choy)

Pimento Leaf lettuce Carrot Chingensai

(Green pepper) Grop sposies (Bok Choy)



PEON: phosphate buffer-extractable organic N

Extract with 1/15 M phosphate
buffer

MW: 8,000-9,000 Da

Bacterial cell wall absorbed to Fe
or Al in soil?

Found in xylem sap in chingensai
and spinach

Non-mycorrhizal plants;
Amaranthaceae, Brasiccaceae
Qualitative evidence only
Contribution to overall N uptake
unknown

(Matsumoto et al., 2000a, 2000b)
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Nitrogen fertiliser Mineral nitrogen is readily
taken up by plants

A small portion of urg’unit nifrogen Organic nitrogen

Ml.nerql hitrogen — can be faken up by plants 98% nitrogen in soil
(nitrate & ammonium)

2% nitrogen in soil

NITRATE LEACHING MINERALISATION
Leaching can move nitrate Microorganisms convert ur%unic nitrogen to mineral nitrogen,
from the root zone into waterways which is readily taken up by plants

(Soil Quality Pty Ltd. 2019.
http://soilquality.org.au/factsheets/soil-
nitrogen-supply)




Rhizosphere Priming Effect (RPE)

The stimulation or
suppression of soil organic
matter (SOM) decomposition
by live roots and associated
rhizosphere organisms when

compared to SOM

decomposition from rootless

soils under the same Microbial biomass
environmental conditions &em:me ”
(Cheng et al., 2013) v :;nr:e';?iz(:tﬁnl\)l

Soil organic matter

(Yin et al., 2018)



Highly variable;
— For C, -50% to +350%
— For N, 36-52% (soybean

and sunflower) (zhu et al., 2014)

depending on climate,

plant, and soil variables

No studies on RPE of
vegetable crops and
strawberries just yet

Rhizosphere Priming Effect (RPE)

Microbial biomass
& enzyme activities

: Priming (C & N
VW mineralization)

Soil organic matter

(Yin et al., 2018)
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