—vergreen trees do not maximize
Instantaneous photosynthesis
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Table 1. Major pools of N in foliage and their relationship to total N
oluble protein, Rubisco, chlorophyll and non-protein compounds were extracted and measured as described in ‘Materials and methoc
Thylakoid N was estimated as total Chl * 50 (Evans 1989). Data are means of three replicates; standard error is given in parentheses

N (%eoftotal N] protein(®) (mgg") | (%o oftotal N Nimgg') N (% oftota

Nrate Total N Sol protein =~ Protein N Rubisco Rubiscm’Ch| Rubisco N | Rubisco/Sol  Thylakoid Thylakoid N | Non-protein Non-prote
necies Nform (mm) (mgg?) mge')  (feoftotal N)  (mge')  (mmol mol

grandis NH, 05 61(04) 143
8 169(12) 314 92: 207(37) 9.8(05) 79(04)] 9608 | 319 153

NO, 05 46(02) 145(0.3) 501(25 24(00) 3202 8705 | 17(1) 093

8 06(L5) 208(60) 348(10.01) 32(0.1) 3300 Ss6(L.)| 15 122

akea prostrata NH; 05 3.6(0.5) 155 68.7(9.5) 65(02) 269(09)] 30142 424 {n:m

(13) 372033 2602 3803) 7105 18@2) 085
(
(
(
(L6

8 10.5(0.9) 359(8?] 549(133) 109(06) 121005) 17401.5) 307
(
(
04 (
(
(

08 14(07) §022(002) 3502
0(1.6) |4.89(1.60) 28.9(9.3
20(2.2) |0.21(0.04) 45(09

13(2.3) |0.85(0.02) 8.9(02

8(0.9) |0.18(0.01) 4.9(0.2
11(0.9) |0.95(0.09) 9.1(0.9
10(0.4) [0.23(0.08) 4.6(1.5
15(0.9) |0.70(0.08) 53(0.6

13(0.9) §3.00(0.45) 10.9 (1.6
14(12) §231(0.09) 10.8 (04
1423) |2.28(0.65) 12.6 (3.6
14(05) |1.55(0.05) 74(02

0

NO, 05 50(02) 222(68 T71.2(21.8) 7.7(04) 20007)] 258(L1)] 35(6) 045

(0.
(0.2
(0.1
(0.2
(0.
12(0.
(m:r
8 132(02) 354(3.1) 43137 7404) 4703 9407 | 212 197(0.1
(0.2
(0.2
(0.
(0.1
(0.
(0.1
(0.
(0.2

Jjuncea NH, 05 27.6(0.9) 12)  609(72) 182(03) 6502 11004 17¢@) 352
8 21.4(0.9) 515 52) 459(39) 106(02) 43| 83(04) 17(1)  3.08

NO, 05 18.1(L0) 743(68) 658(6.0) 146(03) 690 13509 2002 261

8 209(12) 104(8) 80.1(64) 105(03) 44| 83(07) 10(1)  3.00

4]

torquata 97(0.8) 93(L5) 155(24) 49(03) 7.1@D]| 8509 | 53(8) 087(0.08 9(0.8) |0.57(0.18) 59(19
. rubicunda 163(0.8) 159(3.6) 156(3.5) 47(02) 24@1)| 4802 307 251 15(1.1) |1.69(0.25) 10.4 (1.3
aemula 86(0.7) 289(21) 539(43) 6001 46@D]| 11709] 21(2) 164005 19(0.6) |042(0.08) 49(09

ibbertia 13.8(0.8) 293(3.00 33935 220(06) 89(02) 26.6(1.6) 75 (8) 307 22(1.2) §0.73(0.12) 5309
-andens

- decipiens 10.7(0.5) 299(3.6) 449(33) 136(04) 44(0.1) 21.2(L0) 45 (3) 3.E40. 36(08) J0OT7(0.15) 72014
. calophylla 15.6(09) 542(10) 555(104) 8&7(04) 25(0.0) 9.3(0.5) 163} 434011 28(1.0) JO48(0.02) 3.1(02
. camaldulensis 103 (L0y 479043 743(74) 155(14) B85(0.8) 24.0(24) 32(3) 220002 2107y JO61(0.00) 5900
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Table 2. Ay, expressed per unit leaf area (umol m™

s!) and leaf dry mass (nmol ¢! s™'), and C; measured at ambient CO;
_eaf temperatures 25-30°C, PPFD > 1500 pmol m? s-'. The minimum concentration of Rubisco required to support 4,,,, was estimated from th
(inetic constants given by Woodrow and Berry (1988), and compared to the actual measured concentration of Rubisco (Actual/estimated conc.

Data are means of three replicates; standard error is given in parentheses

N rate A SLA A (8 Actual Rubisco Estimated Actual/estimate
Species Nform (mM) (umolm?s')(em’g’) (nmolg's™') (umol mol) (mgg™h Rubisco (mg g ') conc.
. orandis NH, 05  86(0.8) 685 500(56)  206(5 2.6(0.2) 3.5 (0.4) 07
8 72(1.8) 685  495(122)  208(20) 9.8 (0.5) 1.6 (0.8) 6.2
NO, 05  S8(0.6) 685  396(40)  197(11)  2.4(0.1) 2.7(0.6) 0.0
8 16.1(2.1) 685  100.9(143) 188 (4) 3.2(0.1) 7.2(1.1) 0.4
Jakea prostrata NH: 0.5 53(04) 566  208(24)  282(5) 6.5(0.2) 1.3(0.1) 5.0
8 136(1.8) 566  772(102)  204(2) 10.9 (0.6) 4.6 (0.6) 24
NO; 05  69(.1) 566  39.1(63)  283(8) 7.7 (0.4) 1.7 (0.3) 45
8 177(2.1) 566  100.1(12.0) 234(12)  7.4(0.4) 5.3 (0.9) 1.4
/ juncea NH, 05  207(1.5) 391  809(59)  214(11) 18.2 (0.5) 4.6 (0.3) 3.9
8 71(5.0) 391  278(19.5)  193(16)  10.6(0.2) 29(22) 37
NO, 05  119(48) 39.1  464(186) 182(24)  14.6(0.3) 32(1.1) 45
8 215(22) 391  841(86)  211(15)  10.5(03) 4.9(0.2) 22
;. torquata 145(4.6) 323  47.0(148)  182(3) 4.9(0.3) 3.2(1.0) 1.6
X. rubicunda 108(22) 1241 1345(273) 206 (6) 47(02) 7.9(1.6) 0.6
2. aemula 57(04) 425  242(15) 189 (6) 6.0 (0.1) 1.6 (0.1) 38
Jibbertia scandens 69(03) 1085 75227  190(5) 22.0 (0.6) 49(0.2) 45
. decipiens 78(05) 609 47427  207(11)  13.6(04) 28(0.2) 4.9
C. calophylla 08(0.1) 724  712(0.5) 199 (9) 8.7 (0.4) 4.4 (0.0) 2.0
. camaldulensis 76(02) 510 387(0.8) 199 (3) 15.5 (1.4) 2.4(0.1) 6.5

Rubisco
1.4-6.4
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Rubisco

(Chabot & Hicks 1982, Chapin et al. 1990, 1991,
Reich et al. 1995, 2006)
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Figure B Decrease in photosynthetic rate after reaching its maximum value for several
bread species groups. Species: (1) Picra glauce, (2) Pinus thunbergii, (3) Pinus ponderosa,
() Pimis pumila. (3) Adnus hosula. (6) Foprlus waximouicdii. {7) Betula maximowicziana,
(8) Quercus mongolica var. grossevala, () Fagus crenata, (10) Rubus, (11) Larix kampferi,
(12) Abies mariesit, {13} Abies veitehii, (14} Larix decidua, (15) Clevera japonica, (16} Aucuba
Japonica var. bereafts, (17) Acer saccharum, {18B) Abies sacharinensis, (19) Fagus sylvalica,
{(20) Crypotomenia japunica, (21} Pinus svlvestris, and (22} Picea abies. (Redrawn from Koike

4l 1991)  Reich et al. 1995, ( 1991)
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