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Light responses of 18-year-old China fir shoots in relation to shoot

ages and positions within crown

ZHANG Xiao-Quan, XU De—Ying (Research Institute of Forest Ecology.Environment and Protection, Chi-
nese Academy of Forestry. Beijing 100091.China)

Abstract: Stable and dynamic light responses for net photosynthetic rate of 18-year-old China fir shoots
with different age and position within the tree crown were measured under optimum temperature (30 =+
10 C) and humidity (70% £+5%) for photosynthesis and normal ambient CO,(350+10X10 °V/V). Re-
sults showed that Pn. photosynthetic saturated light intensity (PSLI) and light compensation point
(LCP) of shoots decreased from upper crown through mid-crown to lower-crown while apparent photo u-
tilization efficiency (a) increased. With the aging of shoots, Pn, PSLI and LCP also decreased while a in-
creased too. After a certain period of darkness treatment, a photo induction process was required to get
maximum Pn. However the length of induction period depended on sudden light intensity, shoot age and
position within the tree crown. The higher the sudden light intensity, the longer the induction period. The
induction period of shoots at lower crown was shorter than mid-crown, and that of current shoots was
longer than 1-year-old shoots. It is suggested that different stable and dynamic responses between differ-
ent positions were related to micro-light environment which shoots acclimated in a long term, while the
differences between different shoot ages were associated not only to physiological activities of shoots but
also resulted from acclimated micro-light environment.
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Table 1 Photosynthetic characteristics and fitted parameters for light responses of net photosynthetic rate
for different age of shoots at different positions within China fir crown
Position . Proax } PSLIV LCPY
within Sho(o;)agc (pmolCO, » m ™25 1) “ o R (pmol * m™2%s™ 1) (pmol *» m~2s~ 1)
tree crown
O(current) 8.1985 0.0282 1. 0812 0. 9961 1800 22.70
Upper 1 5.7703 0.0318 1. 0905 0. 9960 800 16.07
Crown 2 4.4921 0.0311 1. 0702 0.9956 800 9. 80
0 7.0062 0.0293 1. 1045 0. 9860 1200 23.77
Middle 1 5.2746 0. 0330 1. 0849 0.9914 800 13.02
crown 2 4.4255 0. 0383 1.0721 0. 9945 800 8. 04
0 4. 4407 0.0349 1. 1005 0. 9836 800 12.18
Lower 1 4. 0466 0.0418 1. 0977 0. 9974 500 9. 20
crown 2 3.3069 0. 0458 1. 0656 0. 9906 500 4.59
@ Estimated by the trend of measured data points ;@) (2) Calculated by

.70% +5%.,CO,
10X105CO,, temperature 304+1C,

equation; (2)
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Table 2 Variance analyses of Puax.@.LCP and PSLI for 3 age classes of shoots at 3 positions within crown
R
Independent Dependent MS df error MS error F-value
Position within crown 2 9.5634 4 0. 7985 11.9773*
Shoot age Prax 2 7.4848 4 0. 7985 9.3740" "
X Position X age 4 0. 7985 18 0.4293 1.8598
Position within crown 2 2.4821 4 0.1523 16.2927*
Shoot age a 2 1.9284 4 0.1523 12.6586" *
X Position X age 0.1523 18 0.1614 0. 9438
Position within crown 2 1. 0965 4 0.2018 5.4345*%
Shoot age cre 2 4.7738 4 0.2018 23.6603" **
X Position X age 4 0.2018 18 0.0622 3.2438" "
Position within crown 2 94. 0370 4 4.5926 20,4758 7 7
Shoot age PSLI 2 98.2593 4 4.5926 21.3952%**
X Position X age 4 4.5926 18 9.4074 0.4882
* F0.10(2,4)=4.32, Fo.05(2,4)=6.94, Fo.01(2,4 Fo10(4,18)=2.29, Fo.05(4,18)=2.93, Fo.01(4,18)=
4.58
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Fig. 3 Responses of net photosynthetic rate (Pn) of China fir shoots with different ages at different positions
within crown when PPFD changes from darkness to sudden high light starting at Omin. Pn was measured every
10s. Shoots were fully induced under PPFD of 1000pmol * m~2 « s ! followed by 30min drakness
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