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A Preliminary Studies on Photosynthetic Characteristics of Chlorenchyma in

Several Tree Barks
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Abstract: Chlorophyll content, photosynthetic rate and respiration rate were investigated in tree barks of three-
year-old twigs within tree species. The results showed that the chlorophyll contents and Chl a/b in bark chloren-
chyma were 0.0649-0.3460 mg-g' (FW) and 1.05-1.91 respectively, which were lower than in leaves or
needles of the same twigs. Net photosynthetic rate of chlorenchyma and respiration rate of stem were 0.21
(Pinus koraiensis)—2.06 (Fraxinus mandshurica) pmol (O,)-m™>s™ and 1.76 (Pinus koraiensis)-3.21 (Larix
gmelini) pmol (O,)-min-g" (FW) respectively. Light compensation point (LCP) and light saturation point (LSP)
of chlorenchyma photosynthesis in barks were lower than those in leaves of the same twigs, while apparent
quantum yield (AQY) of chlorenchyma photosynthesis in barks was higher than that in leaves or needles of the
same twigs. It suggested that chlorenchyma in tree barks was adapted to shade environment, and was tolerant
to shade light.
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Table 1 Chlorophyll contents in barks and leaves of different tree species

483K a ¥ & /mg g™ (FW) 4% b & /mg g (FW) 4¢3 B & /mg-g! (FW) IH4E% a/b
T Fof

L) BT i Bt i Bt i GaN
HHE 0.98+0.027 0.060+0.002*" 0.45+0.03 0.060+0.0078™  1.42+0.32 0.123+0.025"  2.18  1.05
kY 0.99+0.021 0.108+0.004*" 0.49+0.04 0.068+0.0025"  1.48+0.11 0.176+0.036  2.03  1.58
AR /S 1.07+0.054 0.036+0.003" 0.50+0.06 0.029+0.0041"  1.57+0.68 0.065+£0.002"  2.13  1.23
IRV 1.28+0.023 0.053+0.002" 0.560.07 0.030+£0.0031"  1.84+0.41 0.082+0.001"  2.27  1.77
b Bk 1.51+0.081 0.149+0.011* 0.94+0.06 0.089+0.0091™  2.46+0.13 0.237+0.096"  1.60  1.68
o 1.83+0.062 0.142+0.017" 0.81+0.04 0.091+0.0038™  2.64+0.11 0.232+£0.095™  2.27  1.56
WK 1.97£0.013 0.219+0.024" 0.94+0.01 0.115+0.0036"  2.92+0.23 0.333+£0.069™  2.09  1.91
AKHHMI 2.33£0.098 0.173+0.014" 1.21+0.15 0.173+0.0024™  3.54+0.51 0.346+£0.015™  1.92  1.00
WHY  2.65+0.011 0.085+0.002*" 1.27+0.11 0.055+£0.0021™  3.92+0.23 0.140+0.024"  2.09  1.56
S 2.93+0.024 0.100£0.012" 1.44+0.05 0.061+0.0018"  4.37+0.16 0.161+£0.098  2.04 1.64

R B L i e 2 5 L O B B 22 K1 (P<0.01) .
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Fig.1 Chlorophyll contents in barks at different age branches

of F. mandshurica and P. sylvestris
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Table 2 Net photosynthetic rates in barks and leaves and

respiration rate in stems of different species

WG4 3 /umol (0,)'m™s™ ] .

- TR umel (0 FeF
n . pmol (O,)min"-g" (FW)

WY 8.9240.25 1.78+0.22" 1.91£0.04
KM 9.35+1.35 2.06+0.12"" 2.14+0.97
14 11.56+£2.58 1.41+0.04™ 2.55+0.05
B 7.45+1.09 1.7340.34™ 3.08+0.12
MY 3.57£1.22 1.11£0.08™ 3.2140.15
RN 4.68+0.94 0.52+0.03™ 2.10+0.06
Fi ks 5.11+1.47 0.96+0.02*" 1.99£0.09
AR /N 4.98+0.83 0.21+0.02™ 1.76+0.02
Lyl 7.63+1.67 1.57+0.05" 2.37+0.06
B ik 7.36£1.69 1.4140.03™ 2.5540.11
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Fig.2 Responses of net photosynthetic rates in
chlorenchyma in barks of F. mandshurica and

P. sylvestris to light intensity

McGuire 55 2007) AL HAS A Fh -2 18] (R BLAN
7] o 1O APl - PR IR T 23 M BIMEAR K - T
A <BABERR<BE i< A< FI<AK it AI<fiFA <t 1
PA<BE I B <4IHA .

283 K HIATARS TRR (B BRI B (KD 5 250

Table 3 Photosynthetic parameters in barks and leaves of F. mandshurica and P. sylvestris

LCP LSP AQY Ao
T Fof
W Rz i B 1 - W Rz i W Rz -
7K 1A 21+3.6™ 73+2.3 152414 1130+53 0.83+0.117 0.045+0.001 2.97+0.230"  16.3+2.3
T 1849.2"  54+11.0 124£13™ 983+16 0.26+0.03* 0.067+0.002 1.0240.014™  76.8+1.2

B 5 I B A BB R 2 K (P<0.01)
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