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Abstract: [Objective 1 To elucidate photosynthetic characteristics and the relationships with leaf nitrogen content and
nitrogen allocation in leaves of Torreya grandis at different position and different leaf age, the light response curve, CO,
response curve, specific leaf weight (SLW) , chlorophyll content of apical shoot (A) and side branches (S) leaves at
different leaf age were studied. This study aims at providing a theoretical basis for the further development of the high yield
cultivation. [Method] We measured the light response curve, CO, response curve, chlorophyll content, leaf nitrogen
content of the current year leaf, one-year-old leaf, two-year-old leaf of different position under natural conditions.

[Result] The results showed that LSP (light saturation point) and P, (maximum net photosynthetic rate) decreased with

max

increasing leaf age. We also found that chlorophyll content, leaf nitrogen content per dry weight, the fraction of leaf

nitrogen allocated to carboxylation (N_.) , the fraction of leaf nitrogen allocated to bioenergetics (N,) , photosynthetic
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nitrogen utilization efficiency (PNUE) decreased while SLW increased with increasing leaf age. Moreover, a significant
negative correlation was observed between PNUE and SLW. However, there were no differences in P, , Chl content, N,
N.s N,, N, PNUE and SLW between the apical shoot and the side branch at the same leaf age. [Conclusion] The result
indicated that the net photosynthesis rate had distinct differences with the increasing leaf age, which would be mainly due
to the differences in Chl, V., J, .. Compared with the current-year leaves, the relatively older leaves invested more
nitrogen to cell walls relative to photosynthetic structure, correlating with leaf toughness, with less nitrogen allocating to
N.» N,» N, causing a decrease in photosynthetic rate and PNUE. There were no differences in photosynthetic
characteristics between the apical shoot and the side branch at the same leaf age. This study clarifies the reason for the

different photosynthetic characteristics and their relationships with leaf nitrogen content and nitrogen allocation in leaves of

different position at different leaf age, which is vital for increasing the fruit production of T. grandis by adjusting material

investment, distribution pattern and improving photosynthetic performance.
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Fig. 1  Photosynthetic response curves of net photosynthetic

rate (P,) in leaves of different leaf age of T. grandis
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Tab.1 Simulation parameters of light response curves of net photosynthetic rate in

leaves of different leaf age of T. grandis

-2 -1
pmolem " s

o 8 g
P R LCP LSP

Leaf age Leaf site e d
C ik Apical branch (A) 6.82 £0.72aA 0.79 £0. 14aA 21.87 £1.73aA 513.97 £36. 74aA
% Side branch (S) 6.75 0. 77aA 0.75 £0.07aA 17.35 £1.69aB 452.39 +25.86aB
C+l Tii k% Apical branch (A) 5.26 0. 44bA 0.81 £0. 16aA 24.13 £2. 18aA 415. 68 +41.50bA
4% Side branch (S) 5.60 0. 48bA 0.71 £0.2aA 20.78 £4.71aA 438. 68 +52. 18aA
C42 Ijif% Apical branch (A) 3.87 £0. 68cA 0.59 £0. 09aA 23.65 £3.47aA 375. 15 £56.34bA
4% Side branch (S) 4.02 £0.27cA 0.71 £0. 13aA 23.05 £2.78aA 345.97 +38.04bA

O FBERRLE0.05 KV EZRRFH . NG FRERR WAL A [ 3 2 1) K5 5 RER R A @ AR W G2 2 1] o Different letters

denote significant differences under different position at the same leaf age (uppercase letters) , and at different leaf age at the same position (lowercase

letters) . F [d] . The same below.
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Fig. 2

The chlorophyll contents in leaves of different leaf age of T. grandis
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Tab.2 The modeled photosynthetic parameters based on
analysis in response of photosynthetic rate to
intercellular CO, concentration in leaves of

different leaf age of T. grandis pmolem *s~'
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THELEZES & LL S B G0 0 E %D

e iz y I AR
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Tab.3 Nitrogen allocation in leaves of different leaf age of T. grandis
BH C C+1 C+2
Parameters A S A S A g
/\“'M/(mg°g’]> 21.6 0. 84aA 22.7 £1.91aA 18.4 +1.33bA 18.5 £ 1.73bA 14.2 £1.22cA 14.6 = 1.52cA
NC/(g'g’]) 0.068 +0.01aA 0.070 £0.01aA 0.047 £0. 002bA 0. 050 £0.001bA 0. 039 £0. 004bA 0.046 £0.01bA
Ny/ (geg™") 0.020 £0. 002aA 0.021 £0. 003aA 0.015 £0.000 4bA  0.016 0. 001bA 0.011 £0. 002cA 0.015 £0. 002bA
N,/ (geg™") 0.044 £0.01aA 0.05 0. 002aA 0.036 £0. 004aA 0.039 £0. 001bA 0.037 £0. 004aA 0.037 £0. 000 4bA
N,,‘/(g'g’]> 0.13 0. 02aA 0.14 +0.02aA 0.10 £0. 001bA 0.10 0. 003bB 0.09 £0.01bA 0.10 £0. 01bA

£4 Ny .No.N,.N 5P, 2B #EEHH
Tab.4 Regression and correlation coefficients between

Ny Ne )Ny>N, Ny and P

B A% HIR AR H
Parameters Slope  Intercept Co.rrt‘alanon P
coefficient (R)
Ny an 0.003 -0.033 0.95 0.001 0
NP 0.920 -0.021 0.97 0. 000 4
Ny n 3.070 -0.022 0.90 0.003 6
Ny 2.000 -0.053 0.85 0.009 2
NP 0.530 -0.031 0.97 0. 000 4

max

kEREH AME (PNUE)

[F) — Ip 37 S AN 5] k5% 2 T i o k6 ) 389 1
Fr iy PNUE 5 R B # 3, 36 2 45 78 (C) 7 1
PNUE W& T 14 (C+1) f1 2 44 (C +2) nf
Fol A (C+ 1) 52 44 (C +2) M2 i i)
PNUE JG 1 25 22 %5 TiA% (A) R &L (S) 2 1a) iy
PNUE [f] #fJC 12 3% 2 5 (K 4A) o 5 HEM: J () PNUE
5L SLW 5 &2 540 X OC & (8 4B) .
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denote significant differences under different leaf age at the same
position at 0.05 level, ns denote no significant differences under

different position at the same leaf age. T [i]. The same below.
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Fig.4 PNUE and its relationship to SLW in leaves of different leaf age of T. grandis
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