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Study on photosynthetic physio-ecological characteristics of five broad-leaf species. Hou
Fenglian, Ji Zhaoxing and Ding Mengjuan (Jilin Forestry College, Jilin 132011). -Chin.
J. Appl. Ecol. ,1995,6(supp. ):14—18.

Studies on photosynthetic physio-ecological characteristisc of Juglans mandshurica,
Frazinus mandshurica. Betula phatyphylla Tilia amurensis and Phellodeadron amurense
show that photosynthetic capacity and nitrate reductase activity of different tree species
are increased with increasing young leaves growth and chlorophyll content. In clear days,
the diurnal patterns of B. platyphylia and F. mandshurica photosynthesis show a two- "
peak, and other three species one-peak, but on the confrary in clear days after overcast
and rainy. In cloudy days, the photosynthesis curves of five species are similar t0 light in-
tensity ones. Nitrate reductase activity is positively correlated with the photosynthetic
rate during yound leaves growing. The relative air humidity is a limiting factor for utiliz-
ing light energy except for the influence of light on the photosynthetic rate of different
species.

Key words Juglans mandshurica, Fraxinus mandshurica, Photosynthetic rate, Chloro-
phyll content, Nitrate reductase activity.
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Fig. 1 Diurnal patterns of photosynthetic rates of differ-
ent species in clear day.
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Fig. 2 Diurnal patterns of photosynthetic rates of differ-
ent species in clear day after rainy.
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Fig. 3 Diurnal patterns of photosynthetic rates of differ-
ens species in cloudy day.
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Table 1 Variation of chlorophyll content in development process of young leaves of different tree species

wo# T8 B A r-4 K -3 & Chl. content(mg * g")
Species Date FH&D{‘ Light demanding leaves BA 4 i Shade demanding leaves
(month “nimgE s BERbL & I b TERa Dfﬁ# b & it /b
< date)  Chl.a Chl. b Total a Chl. a Chl. b Total a
H # 5.10 0.619 0. 255 0. 874 2.4 0. 625 0. 258 0. 883 2.4
B. platyphylla 5.15 1. 227 0. 438 1. 665 2.8 1.183 0. 488 1.671 2.4
5. 20 1. 547 0.512 2.059 3.0 1.576 0. 685 2.261 2.3
5.25 1. 554 0.515 2. 069 3.0 1.572 "0. 683 2.255 2.3
® B 5.10 0. 667 0.272 0. 939 2.4 0. 687 0.276 0. 963 2.5
T. amurensis 5.15 1.193 0. 452 1.645 2.6 1.195 0. 498 1.693 2.4
5. 20 1.755 0.615 2.370 2.8 1. 740 0.916 2. 656 1.9
5.25 1.745 0.611 2. 356 2.8 1. 744 0.917 2. 661 1.9
b:7% 1% 5.15 0. 749 0. 288 1.037 2.6 0.755 0. 309 1. 064 2.4
J. mandshurica 5.20 1. 088 0. 375 1. 463 2.9 1. 069 0. 436 1.505 2.4
5.25 1. 884 0.628 2.512 3.0 1. 963 0.892 2. 855 2.2
5.30 1. 905 0. 635 2.540 3.0 1. 969 0. 891 2. 860 2.2
7Kl 4p 5.18 0. 605 0. 237 0. 842 2.6 0.579 0. 241 0. 820 2.4
F. mandshurica 5.23 -0. 950 0. 325 1. 275 2.9 0. 933 0. 406 1.339 2.3
5.28 1.453 0. 482 1. 935 3.0 1.483 0. 706 2.189 2.1
6.2 1. 469 0. 488 1.957 3.0 1. 491 0. 708 2.199 2.1
RED 5.18 0. 331 0.138 0. 469 2.4 0. 350 0.152 0. 502 2.4
Ph. amurense 5.23 0. 698- 0.388 1. 086 1.8 .0.724 0. 402 1.126 1.8
5.28 1.218 0. 677 1.895 1.8 1.335 0. 954 2.289 1.4
6.2 1.239 0. 688 1.927 1.8 1. 321 0. 944 2. 265 1.4
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Table 2 Variation of maximum photosynthetic capability
in development process of young leaves of different tree

species
®Wo W FH A ot - BAAERt
Species B #i Light demanding Shade demanding
Date leaves leaves
(month g4y HFH BAXK XFW
cdate) AHE T OE OAEX F K
Max. PFD Max. PFD
photo-  (umol  photo-  (pmol
synthetic photon  synthetic photon
rate m2s1) rate m-2s1)
(mgCO, (mgCO,
dm2h1) dm2h)
B # 510 3.2 756 3.3 756
B. platy- 5.15 6.6 910 6.7 910
phylla 5.20 30.6 1344 31.2 1344
5.25 30. 4 1344 31.2 1344
¥ | 510 2.4 518 2.6 518
T.amu- 5.15 4.8 588 5.2 588
rensis 5.20 21.4 672 21.8 672
5.25 21.4 672 21. 9 672
AR 5.15 3.4 756 3.4 756
J.mand- 5.20 7.6 900 7.5 900
shurica 5.25 31.1 1260 32. 4 1260
5. 30 31.4 1260 32.5 ,1260
ki 's5.18 3.1 700 3.0 700
F.mand- 5.23 8.2 868 8.3 868
shurica 5.28 22.9 1232 23.2 1232
.6.2 23.1 1232 23.4 1232
HED 5.18 2.1 420 2.5 420
Ph.amu- 5.23 6.3 490 7.0 490
rense 5.28 18.9 588 19.2 588
6.2 18.9 588 19. 2 588
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Table 3 Variation ‘of nitrate reductase activity in devel-
opment process of young leaves of different tree species

wmw RBLEIREES N.R.A
?;Citt H (pgNOzg'h-1
Date [ e

(monthLight deman- Shade deman-
» date) ding leaves  ding leaves

8 ¥ ~5.10 0.225 ' 0.225
B. platyphylia 5.15 0.508 0.505
5.20 2.201 2. 206

5.25 2.204 2.213

® B 5.10 0. 107 0. 111
T. amurensis 5.15 0. 348 0. 352
5.20 0.519 0.524

5.25 0.521 0. 532

B 5.15 0.272 0. 260
J.mandshurica 5.20 0.516 0.512
. 5.25 2. 698 2.722

5.-30 2. 704 2.725

7K g 1 5.18 0.315 0. 302
F.mandshurica 5.23 0.772 0. 785
5.28 1.831 1.898

6.2 1.838 1.892

%3] 5.18 0.184 0.194
Ph. amurense 5.23 0. 392 0. 404
5.28 0. 903 0. 987

6.2 .0. 912 0. 992
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