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Abstract: Seedling stage is the most sensitive and vulnerable period of the individual life cycle on the environ-
ment. The update, survival and growth of young trees influenced larger by the change of light radiation. This
paper focused the study on the change rule of young tree leaf photosynthetic characteristics and chlorophyll
fluorescence kinetics characteristics along with the change of light intensity, which were three species, Pinus
thunbergii, Pinus tabuliformi, Pinus densiflora. The goal was to investigate the three species’ adaptive strategy
to different light environments through building shading to mimic the open place, gap, understory (i.e. 0%, 46%
and 81% sun-shading) and provide theoretical for natural regeneration and long-term management of planta-
tions in north China. Variables including P, (net photosynthetic rate), T, (transpiration rate), Eyy: (water use
efficiency ), I,. (performance index on absorption basis), S,, (normalized total complementary area above the O-

J-I-P transit), W, (probability that a trapped exciton moves an electron into the electron transport chain beyond
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Q. (electron transfer mediators) ), Wy (probability that a trapped exciton moves an electron into the electron
transport chain beyond Qg (electron transfer mediators) ), ABS/RC  (absorption flux per RC  (per Q4 reducing
PS 1T reaction center) ), TRo/RC  (trapped energy flux per RC), ETo/RC  (electron transport flux per RC) had
been measured. The results showed that: For the photosynthetic parameters, the photosynthetic parameters of
three Pinus trees were significantly different (P<<0.05) and P, was the largest with P. densiflora seedlings. P,
T, and Ewy of P. thunbergii decreased with the shading degree increasing; P, of P. tabuliformis reached maxi-
mum under 46% shading degree with 7, and Eyy; reaching maximum under 81% shading degree; P,, T, and
Ewue of P. densiflora showed no obvious differences. For the chlorophyll fluorescence kinetics parameters, the
L Sow Wo, Wi, ABS/RC, TRo/RC, ETo/RC under different shading degree of the three Pinus trees were signif-
icantly different (P<<0.05). Ly, Su Wo, Wre, ABS/RC, TRo/RC and ETo/RC of P. thunbergii had the same rule
with the photosynthetic parameters; L., ¥, Wi, ABS/RC, TRo/RC and ETo/RC of P. tabuliformis reached
maximum under 46% shading degree with S, reaching maximum under 81% shading degree; The chlorophyll
fluorescence kinetics parameters of P. densiflora wasn’t significantly different when the shading degree changed
(P>0.05). In general, P. densiflora had the strongest ability of using weak light and could adapted to various
light environments; P. thunbergii grew well with enough light while P. tabuliformis grew well in light shaded
gap. [Ch, 2 fig. 2 tab. 28 ref.]
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Table 1  Photosynthetic parameters of 3 pine species under 100% light regimes
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Figure 1  Photosynthetic light response curves of 3 pine
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Figure 2 Photosynthetic parameters of 3 pine species under different light regimes



9533 LA 4 oA BRI 3 AR AR A R R SOE 2 R R 647

RO G R ZE IS A | ] AR Atk JBE R 23 B3 ) S B 46% 585G > 81 %3 ' > X R L 81%
I >46%3H 6> X B 46%0H ' > Xf B> 8 1% G AL, AN R SE 45 140 T 7K 73 FUR AR 22 5 A8 1 3
(P>0.05), 46%i 41 T FIH R85 SR gh B 15 ob & ol R f 28 1 s R A R WL R T 25 A
B (P>0.05), 7K45r IR AE 469086550 F I 2 5 o VSRS  THAS . SRIAFEATRDG IS T
E A RIES B AT LIE 1, SRAS Gl B0 S s A8 Ak (1938 A8 )k, RSN B 5 JAR h AT — 2 1Y)

M EHRE Ty, 7E 46%MEYE A1 T ICA MR RE T B0 5 ARAR SRR B PR 5, REAS AR G 3t 7 6 15 A A0 i A A1
A 1F T A A7

2.3 ERXHMR. BB, FRREMEFRASHOZNE

-2 R PG AT LA — i R BE b S W BRI R XA A 52, DR 4 R IO S BRI IR A M 5 71 LA
PS I 0 A9 AE P06 & HUF G BRBE IR E AL o EYE AR T PSIT SR H s K2 32 (A0 18y 22 A K% R 3 30 1
LI 2 7R o PEREFR R Lo FOVDGA MU BARZS AR FIIIAR B PERERS RO TR 4%, 7E 0.05 /KP b 22
SR E . AR AR RAR BV RE R K2E N B3 (P>0.05), {ELR HE O BE 1 1901k RE 5 XA
AN P RE 48 BOA B35 1Y 22 7 (P<<0.05), 1E 46% 8 RIS B K5 o W 19 14 RE 48 £ 22 5+ A B . (P>
0.05). 3 FHFAMFEMEEARMET , PSITSZARMI M 32 (R 3 (PQ) B 25 8 (S,) 3978/, AN QuitE AR 14 146 i
AR T, SRARFIMAA S 22 W, ARAATEWI Ak, JRAN L IR AN oRAL PS IR AYRE BN Q15
2B 2 Qu MY (Vo) K PS IR A BE 5 M Qu 153 B PS T AR (W) 22 57 1.3 (P<<0.05), 34 PS I
ARAYRE RN Qu L33 Qu BURICRMT T I AR AN BRAL , (HU2 PS IR AU RE AN Qu 1238 3] PS T AR i Tl
FAFIRAR o BT AR, JAs PSILAARAY RE LM Qu LB ) Qp AN PS I AR A AE B Qp 515 5
PS T AU 5 I FAE 46% 6 45 1F B 8RB 5 AR KA R PS IR A9 BE i AN Qu 1% 18 21 Qu YRR
PS L4 3R A Bt M Qp 1L 38 3] PS T IR0 AS 32 B A5 A 1 5 i

3 A B A G O A PR B SO PG IR M B BE B (ABS/RC), i 4R A9 RE it (TRo/RC) A K T HL 1%
12 1 e (ETo/RC) A 35 1Y 22 53 (P<<0.05) o AR A H7 S 07 Lo Wi« il 3R e v 1% 186 1) i 0 249 R T

K2 AREEXFZFHX SN REMMREMHFERLSHBIZI

Table 2 Effects on snapshot chlorophyll fluorescence parameters of 3 Pine species under different light regimes

4 b ¥ Ly S v, WPre
POPIE 15317 +2.851 Aa 22383 £ 1.583 Ab  0.741 £ 0.024 Aa 0.187 £ 0.018 Aa
RAYIN 46%1E 't 14.008 + 2.436 Aa  21.288 £ 1.960 Aa  0.713 £ 0.022 ABa  0.180 = 0.012 Ab
81%iE 't 13.876 + 2428 Ab 16.793 £ 0.729 Ba  0.692 + 0.002 Bb 0.136 + 0.006 Ba
X I 15.743 + 1.398 Ba 31.881 + 0.763 Aa 0.715 + 0.033 Ba 0.199 + 0.035 ABa
HHEVN 46903t 18.761 + 2.375 Aa 23.692 + 0.605 Bb  0.768 + 0.012 Aa 0.217 £ 0.017 Aab
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81%i )t 1.019 + 0.062 Aa 0.859 + 0.047 Aa 0.629 + 0.033 Ba
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