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Leaf nitrogen allocation of evergreen and deciduous broad-leaved tree species
and their relationships with photosynthetic capacity in the two habitats
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Abstract: Four leaf functional trait indexes [leaf dry mass per area (LMA), leaf nitrogen concentration per unit mass (N,,s5),
leaf nitrogen allocation proportion in cell wall (N,,/N,) and mass-based maximum photosynthetic rate (4,,.,)] were
measured in 18 evergreen and an deciduous broad-leaved tree species from Taibai mountain-peak open habitat and from
Schima superba forest understory habitat in Tiantong National Forest Park. The results showed that Amass of the trees was
lower but LMA was higher in the open habitats than those in the understory habitats. N, and N.,/N,, of the trees were not
significantly different between the two habitats; deciduous tree species possessed smaller LMA, N.,/N,, and higher Amass
than evergreen species, and the photoinhibition happened severely in open habitat for the evergreen tree species. More
nitrogen was used to protect the photosynthetic system and defense system. LMA was negatively correlated with Nmass and
A nass» While it was positively correlated with N.,,/N,,; A,..ss and Nmass were positively correlated in both habitats. Our results
indicated in the understory habitat, the evergreen tree species showed adaptive strategies characterized by persistence and
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maintaining survival, extending leaf lifespan and increasing N investments in cell walls, but in the open and dry habitat the
deciduous tree species showed adaptive strategies characterized by high nitrogen-use efficiency.
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F1 RE2NEE 18 MRBARKEYMH FIEFR LMA Nyusss Now/Now T8 Apss
Tab.1 LMA, N, New/Ny and A, of the leaves of 18 dominant woody species in the two habitats of Tiantong

Hh s, Yy EVAIE Sk LMA/(gm?)  Nmass/(mgg')  Ncw/Nm/(%) Amass/(nmol-g's™)
S T H A Rhus chinensis D 43.98+1.24 22.84+1.32 3.1240.14 172.69+7.34
[ITpLY:SS Litsea cubeba D 58.18+1.75 19.61+0.68 2.23+0.08 155.26+3.66
K Clerodendrum cyrtophyllum D 75.85+0.87 10.87+0.92 3.24+0.05 72.65+6.43
i AT A Carpinus viminea D 81.29+3.66 15.14+0.35 2.98+0.11 115.80+5.03
HER Sassafias tzumu D 81.78+0.80 18.21£2.16 5.1940.12 147.4244.49
MR Choerospondias axillaris D 82.84+4.35 12.72+0.28 4.02+0.17 94.3246.52
&1Ly Styrax confusus D 114.91+3.84 13.45£1.75 3.65+0.23 103.67+6.23
4 Quercus fabri D 128.99+5.65 9.64+0.37 6.15£0.09 61.16+3.45
¥ Castanopsis fargesii E 137.30+4.49 12.01£0.94 7.6240.56 85.63+4.12
KAt Castanopsis carlesii E 142.32+5.05 13.16+2.11 5.41+0.19 73.80+6.59
=I#H K Cyclobalanopsis sessilifolia E 171.24+3.73 8.044+0.54 6.46+0.22 64.15+3.07
AKAif Schima superba E 191.2048.05 10.910.42 7.08£0.41 51.54+2.44
SPRMEEARAE R 109.16+13.22 13.99+1.26 4.76+0.52 99.85+11.57
b JEMFLRYS  Rhododendron latoucheae E 65.62+1.18 21.63+0.37 4.37+0.20 138.72+11.43
i L S Castanopsis carlesii E 75.90+0.55 18.57+1.77 6.89+0.17 179.55+£7.22
fikk Lithocarpus glaber E 83.72+1.04 12.85+1.49 7.23+0.35 94.34+3.86
HRAE Rhododendron ovatum E 87.36+3.53 9.94+0.14 4.34+0.26 74.27+3.74
LA Symplocos sumuntia E 97.97+3.89 18.09+0.41 7.094+0.28 115.86+5.13
PN Schima superb E 108.44+4.13 13.7442.30 6.43+0.43 98.37+3.71
AR Eurya rubiginosa var. E 117.3243.75 8.47+0.97 5.80+0.34 77.3845.48
attenuata
HE A Loropetalum chinense E 125.91+7.58 9.36+1.59 7.22+0.25 83.75+3.63
A Rhus chinensis D 43.10+3.26 17.63£1.05 2.79+0.07 211.44+5.05
N Clerodendrum cyrtophyllum D 37.08+2.09 16.32+0.31 3.72+0.14 223.36+4.84
i AT A Carpinus viminea D 51.55+0.44 14.27£1.73 3.26+0.32 197.05+8.46
SPIEEARAE R 79.99+9.01 14.39+1.28 5.38+0.52 135.83+17.19
7E: E: ‘% %¢Evergreen broad-leaved; D: 74" 'Deciduous.
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Fig.1 Comparison of LMA, N,,,s, N.,/N,, and A4, between the dominant tree species in open (n=12) and understory (n=11)
habitats



134 Ak, S PR AESTH ZRAE BRI SR NI SO RE IR AR 5

09

mE A
s +
0.8 - T_’%ﬁ: E
; 1

< o7k I
0.6F
0.5 '

H™ 3t M

A5

B2 2MEEEFHETENHSEEM Fv/Fm &
Fig. 2 F,/F, values of the leaves of the deciduous and
evergreen species in the two habitats.

e T V& B A (p<0.05); FE2FHAEBE SRR, T
T A e 35 S 35 1 10 SR AR R, P SR B
Anmasy I BB B0 SR BRAR TG B0, ELYE B b Ay 76
S AR AR ) 2 S JE 3 (p<0.05) 6

FJ/F, 02 W W) & 15 52 26 e 1 — AN 23
febx, HAHAE0.8LL R R 2 2D, 1513
BoR, TEW ML AZEE N, SRR ORIV IR ) A7 A
e, Ju IR AT E N F/E, B N T 0.8(F/F,=
0.70), JEAIHIE IR G
3.3 MREMRERXER

HEBIR, 2R ST, Nuasss Amass 5 LMA

24 RZA =0.580 P=0.049

[F) 35 5 2 3% DU 9 (P<0.05); Neyw/N,, 5 LMA S 535 1E
AR (P<0.01); MLMAFAFIN, AN AELE NN, B
BRTWHAEL FE2FESET, AT Novass & 15
IEAHKR(p<0.05), HAEAH IR Npuss FITE DL K, AR N AT
1 A s WS 121 T M AE B (813) 0 T AN El4H i) DL
FITA T T B8 Folt 555 B T A s Noass I 5 350 S8 5 AH
K(P<0.05), I HAEAARIRIN, oG SO N, V& HHHY
Tl S A7 2 1 ) A s T
4 it
4.1 ARIEEFHTRBHBT FIERE LR
R Frn] LA I 22 Rl g At o LA E BN 7
(RVRFAE,  DLIE A [R] AR B O65RIG A4k, B, i
HRIEAIE S AL W S8 S PR 55 7 1) — AN (R AR,
PR A PRI P S OGP 1) 016 B e S ATL 0T 8 7
R A AT AR S B . LMAZEAE (1) S 7 i AR
T B R WY R IR IS IR G RE r Fabr 2
— P2 LA R, SCE P AR K 4
T 1875 00 5 K (1977 E ) B 1Y I e A A N T,
TE S FEROR . AR/ NI, ANIE 06 AR
A3, g v ORI S AR 1 LMASS B AS
[F) A 355 P G5 R BRI T PRI, 3 5 22 B0 5 &5 SR AT

8r R=0.604 P=0.0Q5

o A T MY 0
A o AMHT o ° e
B RO — - (LT 6f o .
Eﬁ o Moy St (AT 8 A
g 12} . Z 4l L7
= A N A % A
2 o Od ~ z GO , 4
2 AN A
“ 6 L %
I . g I
R=0364 P=0.004 R*=0.770 P<0.001
0 L L L L ] 0 1 L 1 L ]
0 50 100 150 200 250 0 50 100 150 200 250
LMA/(g'm™) LMA/(gm™)
240¢ 240 ¢
0 R =0386 P=0.041°
~ 2= —~ o
130! R*=0.792 P<0.001 2 1g0l A
T T A/
2 o0 A% o
=] ]
g 120} g 120 ‘o
= £ iﬁ}
Z Z o A
< 60} i & 60} IV
R*=0.668 P=0.001 R=0922 P<0.001
O 1 1 1 1 1 1 1 1 1 ]
0 50 100 150 200 250 % 5 10 15 20 25
LMA/(g'm™) Ny /(g ™)
B3 (AN T (ZES)2 MESRRBM FIEFR LMA. Ny Now/No T Ay, BIHIXFR

Fig. 3 Relationships among the LMA, N5 N./N, and A,,,, for the dominant species in the two habitats
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