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The Photosynthetic Characteristics of Nine Plants in Community of
Pinus tabulaeformis at Huoditang Forest Region

ZHANG Hong-xing, ZHANG Shuo-xin, LEI Rui-de
( College of Forestry, Northwest A & F University, Yangling , Shaanai 712100, China)

Abstract: The photosynthetic rate, chlorophyll content of nine plants, namely Toxicodendron verniciflnum, Carpi-
nus turczaninowii, Quercus aliena var. acuteserrata, Lindera obtusiloba, Litsea pungens, Sorbus alnifolia , Dendron-
benthamia angustata, Symplocos paniculata, Carex lanceolata, were measured in the community of Pinus tabulae-
formis at Huoditang forest region. The modeled parameters of light curve were given. The results are as follows:
(1) The diurnal courses of photosynthetic rate were single peaked. (2) The annual average net photosynthetic rate
was: T. vernicifluum > L. pungens > C. turczaninowii > L. obtusiloka > Q. aliena var. acuteserrata > S. paniculata
>S. alnifolia > D. angustata > C. lanceolata. (3)The contents of chlorophyll a, chlorophyll b and the total con-
tents of chlorophyll were the highest in C. turczaninowii, and the lowest in C. lanceolata. The differences of chlo-
rophyll content were not distinct in others. (4) Nine plants were grouped for feur classes under the modeled param-
eters of light curve: (DShade-tolerant & light loving species: T. vernicifluum, L. pungens, C. turczaninowii. 2
Neutral species: L. obtusiloka, Q. aliena var. acuteserrata. (3 Shade species: D. angustata, S. alnifolia, S.
paniculata. @Light loving species : C. lanceolata.
Key words: Huoditang; community; photosynthetic character; chlorophyll
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Table 1 The seasonal variation of environmental factors

o GARREN  WE  MdmE CO, KA
/pmol + m=2 - 57! /T /% /pmol « mol ~!
6 107.847 9 22.7147 54.6417 380.3577
7 100.610 9 22.8263 55.5393 346.108 0
8 28.6117 23.9651 76.6487 376.214 6
9 116.710 1 20.166 1 67.3349 387.818 1
10 24.164 8 14.1791 72.170 1 399.589 0
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Fig. 1 The diumal varation of environmental factors
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Fig.2 The diumnal variation of photosynthetic rate

Fig.3 'The seasonal variation of photosynthetic rate
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Table 2 The seasonal variation of photosynthetic rate in the plant leaves umol + m~2 + 57!

B % 65 7H 8 A L 104 TR
WM T. veniciflnum 2.2973 3.148 8 2.008 6 5.2930 0.843 0 2.718 1
BLER Q. aliena var. acuteserrata 1.049 3 2.024 6 0.984 6 2.3278 0.8304 1.443 3
AKXLF L. pungens 1.720 8 2.9179 1.131 2 3.360 9 1.306 1 2.087 4
MY L. obtusiloba 1.050 2 1.9715 1.257 1 2.2475 0.716 3 1.448 5
RYLEBR C. turczaninowii 1.9957 2.7343 1.228 3 2.620 4 1.376 0 1.9909
KRRk S. alnifolia 1.4212 1.7352 0.640 8 1.8900 0.5950 1.256 4
M VUMIE D. angustata 1.184 6 1.977 3 0.812 1 1.226 9 0.818 8 1.2039
{1 S. paniculata 1.5243 2.1727 0.642 5 1.299 1 0.691 3 1.266 0
el & 58 C. lanceolata 1.097 8 0.656 7 1.1100 0.594 0 0.655 1 0.8227
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Fig.4 The light resp of net pk hetic rate for different species
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Table 3 The model p ters for light resp of net photosynthetic rate for nine species

B % P o Lcp LspP Rd  BEKF BHAK
W T. veniciflnum 1229051 0.0677 5.4716 1905 ~ 1910 0.3650 * % 17
RIGHE Q. aliena var. acuteserrata 8.0852 0.0340 6.2581 2225 ~2230 0.2100 . 12
AEF L. pungens 9.2379 0.059 5 5.250 7 1625 ~ 1630 0.307 1 * * 14

424 L. obtusiloba 6.897 9 0.0387 11.9487 1760 ~ 1765 0.4470 * * 16
RILEE C. turczaninowii 8.1970 0.0617 6.9581 1290 ~ 1295 0.4180 * * 19
JKKIERK S. alnifolia 4.3509 0.0703 2.7308 540 ~545 0.1877 . * 16
WM P MLE D, angustata 4.602 2 0.0905 2.0535 455 ~460 0.1821 * * 17
{18 S. paniculata 4.9949° 0.0524 5.5609 900 ~905 0.283 0 * ok 21
Pigln- B2 C. lanceolata 2.103 1 0.0131 19.1998 1485 ~ 1490 0.2374 * * 15
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HEELSBH S, BEHYEX, BT EREYR
JNLAY 80 1,454 0.486.1.939 mg - g~' {BARRLL
MAAK ., WAAHRE a FEH0.934 mg - g™, W5}
EbEERN0.292mg- g MHGFEERN1.286
mg - g ', HHRE a FEL RS R BT, BT
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Wi £ B9 A PRAR &, RAAYIX OB A BB o

4 Zip5itie
BN S BRI LRI Sy

R AMABEER RO FHR AR " X5
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o WefHHBUESE R B LB ZTE R A & Y B ik
WRAFA 25 XEERKAZMFETEL
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Table 4 The average chlorophyll content of the plant leaves during the growing season mg-g!
A Hg%a MHE#ED HEE AR a/b
B T. veniciflnum 1.783 0 0.7917 2.571417 2.3622
ik Q. aliena var. acuteserrata 1.7973 0.730 4 2,52717 2.487 4
KLF L pungens 1.9430 0.900 3 2.843 3 2.2550
R4 2 L. obtusiloba . 2.0005 1.0357 3.036 2 2.0202
R HER C. turczaninowii 2.1653 1.462 7 3.627 9 1.648 7
JKMGAERK S. alnifolia 1.759 8 0.7151 2.474 9 2.566 4
Ak WY HRAE D. angustata 1.509 5 0.596 7 2,106 2 2.5375
1M S. paniculata 1.563 4 0.634 9 2.198 3 2.476 3
’ Ptk & C. lanceolata 1.453 6 0.4857 1.9393 3.0455
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Table 3 Index weightiness of water quality estimation in different waters

JKEE R B Zn NO; -N NH; -N cd Pb CODer BOD; DO
K 0.092 0.008 0.366 0.009 0.042 0.154 0.042 0.288
AR 0. 104 0.023 0.296 0.032 0.056 0.146 0.031 0.312
M1 K 0.066 0.029 0.167 0.023 0.027 0.290 0.128 0.270
ki 2 W 0. 069 0.034 0.172 0.017 0.033 0.314 0.117 0.244
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Table 4 Comprehensive estimation results of water [2] GHZBI-1999. 3% KIF BB IRAE(S]. EHEARBHP L.
quality in different waters 1999.
A % 7 _ (3] EHE, BHR. BLUTAS A & RETK IR 1w K]
KRXR —— v AR PULAKBE 24,2003, 18(4) :14. .
K#i#1 044 0.5 0 0 0 I (4] LA, TANAE, BB, 25, J0 ACHL S AKX BEM AL & R A
WM 0.56 0.44 0 0 0 I BPHHFE[)]. K LB 55% 4 ,2000,20(6) : 18-22. .
Al ¥y 048 052 0 0 0 I (5] 3ohi 5. 230 bR B AR ) AR A3 ARV HA B 9 o 1y s B 3
Kkib2 iy 0.28 036 0.36 0 0 I KT F 0 B X (). PL AR B i, 1984,1(1) 135
KREZEFKKERBT 1%, 42.
KRR BRI, A 1 ST 2 A KK (6] W HAHGE RN S m (AL L LR
e S R I A S R AT
Ko v AR 19 SR K AR K R Me Cas 0y i pommen g 1000 M. Bl KO,
NH, HE S8 BXBERESESTA®12 X 1990,
¥, K.CODecr ,BOD, .NO, & &M FEH HKX K (8] MIHR, BB £ TEMBCEHKRS )] XIRKRE
FZE R i #1,2003,36(1) :8791.
9 GB5749-1985. H 14k bR S]. [#4 Ly 83 .
B2 [9] o TSR AR AR AE( S]. R SR B
(1] BRI 4 Mol i 3548 & i 45 1k A R BT 4 B X A 4R
( 35 24 ) [D]. 44k : PILA AP K ¥,2003.
(6] M Jy, Whh3, rhdisr. PURMET s b RP 4l S LU B OB A (14] Cis8, 4000, FH0EL ZUR6E HRERBE[J]. &
FEPERUBIEIEG A KR SRBE RS N[ )], A 94,2002, 22 A4z, 1991,10(6) :30-33.
(6) :901910, (151 Sibue, vosoid, il , 4. AR A R lI]. Mt
(7] 5SS, 50, SEHBL. JCHASE AR DX R MR O B ¥4 0628 B2 ##t,1996,38(4) :283-286.
FHAEIBFELJ]. BUALAR B, 1996,11 (34 T) :65-70. (161 o, Fdmk, ML, BRARICA M MARTE B LRE CO,
(8] BRI, KWL, IRAIBCKMEM SR X RIOBIR[I]. Al AR ()] RSO REF A RBREIR) ,2002,26
FLEEIR, 1984(2) 148, (4) :67-10.
[9] Amon D L Copper enzymes in isolated chloroplast[J]. Plant [17] Boardman N K. Comparative photosynthesis of sun-and shade-
Physiology, 1949 ,24:1-15. plams{ J]. Ann. Rev. Pl. Physiol. 1977 , 28: 355-360.
[10] REFTH M. B4 BSCEA R —— R 5 R Bk A [18] Hirot T. Physiological and ecological analysis of shade tolerance
SERERBBIFE M]. KGR JE50 B AL, 1983, of plant[J]. Botl. Mag. , 1964, 77: 3-9.
[11]  FEH5. ARG DI RE BE b M]. Jbst Bl [19] bR, Hedkte. REVBRRA I 4% 4K K 3% B Sk 4 K 4
KR4k, 1986. FRRHMAE D], Aol BHBOE TR, 1984 (6) :7-10.
(12]  dAPRY, 5 R LRk, S R AV M. Jbs.dsgsy (200 e BARICOMMSWRETM]. Jit LM #E
7 i aL, 1983, RSk, 1989.

(13)  ERE. R KK A MRGE E IR ST



