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Table 1 Quantities of carbon and nitrogen invested for male inflorescence,
cupule, pericarp and inner seed

Tissue

C (mg)

N (mg)

Male inflorescence
Cupule

Pericarp

Inner seed

Male inflorescence
Cupule

Pericarp

Inner seed

Male inflorescence
Cupule

Pericarp

Inner seed

Male inflorescence
Cupule

Pericarp

Inner seed

Male inflorescence
Cupule

Pericarp

Inner seed

11.25 (2.34)
223.90 (79.78)
22.46 (4.21)
70.66 (11.22)
17.34 (3.38)
254.92 (27.20)
29.46 (1.15)
61.70 (7.77)
18.51 (3.74)
236.17 (34.57)
24.00 (3.79)
66.73 (9.08)

9.82
211.56 (0.95)
22.13 (0.078)
64.86 (2.88)
11.25
267.30 (2.26)
24.65 (0.19)
66.70 (1.58)

0.73 (0.18)
2.47 (0.88)
0.23 (0.14)
4.50 (1.01)
1.00 (0.19)
3.38 (0.36)
0.37 (0.21)
3.44 (1.18)
1.26 (0.26)
2.97 (0.30)
0.18 (0.043)
3.58 (0.87)
0.58

1.35 (0.45)
0.18 (0.018)]
3.46 (0.11)
0.76

2.52 (1.37)
0.23 (0.06)
3.68 (0.45)
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LETTER Parameterisation and validation of a resource budget model

for masting using spatiotemporal flowering data of individual

trees

Abstract
Tomoyuki Abe,"* Yuuya Tachiki,? Synchronised and fluctuating reproduction by plant populations, called masting, is widespread in
Hirokazu Kon,' Akiko Nagasaka,' diverse taxonomic groups. Here, we propose a new method to explore the proximate mechanism of
Kensuke Onodera,' Kazuhiro masting by combining spatiotemporal flowering data, biochemical analysis of resource allocation
Minamino,' Qingmin Han*' and and mathematical modelling. Flowering data of 170 trees over 13 years showed the emergence of
Akiko Satake?* clustering with trees in a given cluster mutually synchronised in reproduction, which was successfully

explained by resource budget models. Analysis of resources invested in the development of reproduc-
tive organs showed that parametric values used in the model are significantly different between nitro-
gen and carbon. Using a fully parameterised model, we showed that the observed flowering pattern
is explained only when the interplay between nitrogen dynamics and climatic cues was considered.
This result indicates that our approach successfully identified resource type-specific roles on masting
and that the method is suitable for a wide range of plant species.

Keywords
Carbon, climatic cue, clustering, Fagus crenata, mast seeding, nitrogen, pollen coupling, reproduc-

tion, resource allocation, synchrony.

Ecology Letters (2016)




