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Abstract: To evaluate the photosynthetic characteristics of different canopy positions and to provide a photo-
synthetic physiological basis for pruning in an Erythrophleum fordii plantation, light intensity, light response
curve, CO, response curve, and the dynamic changes of photosynthetic factors were measured in different
canopy positions of an E. fordii X Pinus massoniana plantation. Also, photosynthetic capacity of branches in
different canopy positions was analyzed and a path analysis was conducted. Results showed that the different
canopy positions significantly affected on initial slope photo inhibition (P<<0.05) and maximum net photosyn-
thetic rate  (P<<0.01), and ranked as canopy C > canopy B > canopy A; however, dark respiration rate was

opposite. There was significant difference in the saturation light and light compensation point in different
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canopy positions (P<<0.01), the saturation light of higher canopy was greater, but the light compensation point
was lower. Initial carboxylation efficiency and photosynthetic capacity higher in the canopy were greater than
lower in the canopy with highly significant difference (P<<0.01), and the carbon dioxide compensation point of
different positions in the canopy was in the reverse order. The relationship between photorespiration and photo-
synthesis was parallel. Daytime change of photosynthetic active radiation, transpiration rate, and leaf tempera-
ture in the three canopy positions appeared as a single peak and the diurnal variation net photosynthetic rate
and stomatal conductance showed a typical curve with a double peak, but the time of the peaks was different.
The diurnal change of intercellular CO, concentration in the three canopies was consistent, as a “U” type
curve. The path analysis indicated that photosynthetic available radiation and stomatal conductance were the
key factors for the net photosynthetic rate in leaves of the three canopy positions of the E. fordii plantation. The
high canopy position’s photosynthetic rate, potential photosynthetic capacity, and photosynthetic material accu-
mulating ability were stronger, and less of the photosynthetic product was consumed higher in the canopy than
lower in the canopy, which could provide scientific guidance to determine the pruning intensity in E. fordii
plantation. [Ch, 4 fig. 5 tab. 18 ref.]
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Table 1 Model coefficient of light-response curve in different canopy layers
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Table 2 Statistical table of model coefficient of light-response curvein different canopy layers

- N e REOLA A P/ Ao L/ TR 1S I I W o % R/
5 J2 WA RER o Lo oo o o

(pmol -m2-s7") (pmol -m2-s7") (pmol-m2-s7) (pmol-m=2-s7)

jjZE A 0.033 971 £ 0.013 2 be 4468 6 = 1.12 BCe 1 067.17 £ 9.47 Ce 30.98 + 6.78 Aa 1.15 £ 0.33 Aa

)= B 0.049 884 + 0.019 6 ab 6.242 9 + 1.86 Bb 1 700.54 + 7.39 Bb 12.89 + 5.39 Bb 0.48 + 0.21 Bb

jE)2 C 0.066 298 + 0.021 8 a 14.733 5 + 3.61 Aa 1852.14 + 11.82 Aa 442 + 243 Ce 0.29 + 0.15 BCe




874 TN 3 N = o= R 2017 410 H 20 H

BERLINI GG BRI R ARG K, SR RO R, M R AR A X R AR AR R X
Y (4 AR R B el = s B ST 5, XGRS I AR IR A o B R OR N IO JZ R, (A
JERRIE I, MOCAME S AN, RUIBER SRR, BRI R E RET R, e A A BRI A O
5P 9k JRE Y TR T, N A e 55 016 ) ) T AR R ey
22 BARAINRATREZEEM K= &40 E 1R

i 3 A O R AB TERE R XS RN TTART o v I 2 MR (9 A AR R 2R AT U, BlE R
BOR HITE 0.99 VUL, BTSSRI 3 iR o AR N AR [ J2 R S P i 7 i £ -5 016 iy 1z
LA FMEINAZBE, B ARERDBTIE, dE A, &z BRERE C A1 P, (HAKH
Ao Y, 3AE)Z P RN, BRI (K 3).

®3 TRABEZSUBRITNH&INSGEIESH

Table 3 Model coefficient of CO, response curvein different canopy layers
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Figure 2 Light-response curvein different canopy layers of Figure 3 CO, response curve in different canopy layers of
Erythrophleum fordii plantation Erythrophleum fordii plantation
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Table 4  Statistical table of model coefficient of CO, response curve in different canopy layers
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Figure 4  Diurnal changes of photosynthetic parameter in different canopy layers
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Table 5 Path analysis between P, and physiological factors in different canopy layers
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