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Two-way nitrogen transfer between
Dalbergia odorifera
and its hemiparasite Santalum album
is enhanced when the N,-fixing host
effectively fixes nitrogen
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Dalbergia: Another most valuable timber tree

''''''''

. 2
''''''''''''

e Traded for >300 years
00|14 [[Ni][*1{: B8 ¢ Over-exploited
Brazilian rosewood e Banned in the Red List in 1992




More valuable Dalbergia rosewood

A 16th Chinese Ming
Dynasty compound
Back side of a guitar wardrobe made of Chinese

(4,000 USS for Brazilian rosewood) 'huanghuali' rosewood



The most expensive Dalbergia odorifera

Q L3 W . 600 years old

¢ 10 m length

e ~100 cm breast
diameter

e -3 tones

@%ﬁf—%% e USS$ 30 million
WWW.HSW.CN (1’000 Usslkg
or 1.0 USS/g)

http://news.hsw.cn/system/2014/1117/180250.shtml



~ Acacia.! Acacia (6-y'old)
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>1.0M RMB or ~0.2M US

per Dalbergia odorifera

Barb wire

-
-.-.-\
A concrete prison

'i*;;;;Tran§pirafion/respi%%iaon or blockhouse?

A tree name
label or an
epitaph?
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Dalbergia odorifera: the best partner for sandalwood
growth comparing with other 3 paired plants and itself

Host species Height Diameter Shoot DW Root DW Total DW
m o 5 g ]
A. confusa 121£0.01ab 817£034a  28.71£6.86ab 10.78£2.76ab 39.49£9.55ab

1459=0922 47.39£0.34a

§.70=1.08a  3280+9.21a

D. odorifera 36=0.13a

B. polycarpa 080£003c  SA7=049¢  702:088c  210£04lc 9111254
D. duperreranum ~ 0.8420.05¢  515£050c  17.95£694bc  5.80£2.79bc 23.7429.08¢

No host 117=0.14b  6.67=038b  20.05=0.61b  §43£3.12b 28.48=3.17he

o Nz-fixation: Lu et al. 2014. Tree Physiol 34: 1006

~44% in Acacia confusa but ~50% in Dalbergia odorifera
o Leaf & root total N were significantly higher, while >N were
significantly lower in Santalum album



Experimental design for two-way N-transfer between

veraia odorifera and San’a/un album seedlings

Pair name N-donor N-receiver Nod Code
Non-nodulated Calberain Santalum B S
(Dnee- /S pair)  Santalum albergic 52D
Nodulated Dalbergia Santalum + pned+ 5 G+

(D"°<*/S* pair) Santalum Dalbergia + G+ 5 pnod+

14N supplement to leaves of both N-donors and N-receivers

was ceased when plants were 6-months-old, and then only **N
was supplied to leaves of N-donor for another 1-month



0.15% N (99.0 atom% !°N) leaf labeling

15N solution

‘.F

Lu et al. 2013. Tree Physiology 33: 464-74




Plant d5N (o/oo)

i a, x Y
b,y <)
2 ﬁ o
B Partner or Host Q L 3
(] - b Q
- Parasite S 3
X S
N
i N,-fixing partner v, X o, Y
B,y Non-N,-fixing partner
1 g )
> =
)
" S 1 a D, X
o a, X o,
< i |
e ~50% N,-fixation Lu et al. 2014. Tree
i in Dalbergia 8_,_X Physiology 34: 1006-17



Relationships between biomass production and N content
of 7-month-old Dalbergia (0) and Santalum (A) seedlings
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7% of 2-way N transfer (A) & N in receivers derived from
transfer (NDFT,B) in 7-m-old D. odorifera/S. album pairs
A 60r B 100 ¢

Transfer to Santalum Transfer to Dalbergia Transfer to Santalum Transfer to Dalbergia

a, X

Nitrogen transfers (%)
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(a, b): between treatments for the same plant species
(X, y): between species for a given treatment Luetal 2013. Tree Physiology 33: 464-74



Amount of 2-way N transfer (A) and net N transfer (B) in
7-month-old D. odorifera/S. album pairs
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(a, b): between treatments for the same plant species
(X, y): between species for a given treatment Luetal 2013. Tree Physiology 33: 464-74



7-year-old in south China o Paired rosewood
. not only improves
the growth of
sandalwood, but
also offers, itself,
another high-value
wood to the world
market




Summary ¢~50% N N,-fixation
WGewdee. in Dalbergia odorifera

e N, -fixation plays an
Important role in N-
translocation either to
non-N,-fixation or to
N,-fixation partners

e Paired rosewood not
only improves the
growth of
sandalwood, but also
offers, itself, another
high-value wood to
the world market
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