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Photosynthetic Characteristic and Biomass of Four Species Seedlings of
Rain Forest at Different Altitudinal Gradients in Xishuangbanna, China
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Abstract: The seedlings of 4 dominant tree species of tropical seasonal rain forest, such as Pometia tomentosa,
Barringtonia macrostachya, Myristica yunnanensis and Knema globularia, were transplanted at three altitudinal sites
(low 600 m in Menghin; middle 1 100 m in Caiyanghe; high 1 600 m in Mengsong) in Xishuangbanna. The
parameters of photosynthesis and biomass of these seedlings were measured. The results showed that the low
temperature at high altitude caused dormancy or photosynthetic system destroy. The maximum photosynthesis rate
(P..x) and dry biomass of four seedlings declined significantly along the increment of elevation. The diurnal
change pattern of photosynthetic rate of four seedlings at low and middle altitude both showed double-peak type,
which the first peak appeared at 11: 00~12: 00 am and the next peak at 4: 00~5: 00 pm, and the first peak was
higher significantly at low altitude than that at middle altitude. Except for K. globularia, the root biomass fraction
(RMF) of seedlings of the others increased with the increment of altitude. It is concluded that the biomass and
photosynthetic rate of these seedlings are mainly limited by temperature, which is the potential reason that these
species disappeared in rain forest community at high altitude. Furthermore, It is an important characteristic adapted
to limited environmental temperature that RMF of four seedlings increased with the increment of altitude.

78 H 37 :2009-02-05 ¥ B :2009-07-22

HETE VAR B H; A E TR RIS H (0800093); EH % H ARSI H (30170168); FEAHEBEARAIH LR
KT H (KZCX1-SW-01) B

* WilAE# Corresponding author



520

CAVE

Key words: Tropical rain forest; Seedlings; Photosynthesis; Biomass

LBRACALTT 5 BE 7K R SO T 8T BRAMORE
U E Sy 8 2 R T R I IX, BRI
Tt IHE K B AR R R 4 A LA A
KRR BN AU RS . ABFTE R, MR
IX AT PR 5L L X o 52 WA R G B VR, S A XA
PIRHR B AR P PR ™

R AAK S BRI S 1T LB s R BE IR 9
PRI , 2 S SR U S ™ o A Y Bl
B BOW SR8 AL Al foe U o AR LSOt
YRR 2 T BRI AR R, 1 T e A
TR TR AL, SR B 4l 1 T T S RIFIARE K
W Hio Gunatilleke S HFFE T W TH R X Pl RRAR
ST K FETCRRE  , £ R DI REREIR A ¥, 4
AR R R RS T R e X
AN IR BE LAR BG4 B oAt A BHIE AL
TIBEFE T AT A AP ELH U 4 B0 T M) o
B E LR IR0 BE L RG34 T A0 A B BT
FAIGRZ o ABFFELLBON [ P TEBE L, 1P U
WA TR AR 4 B 2B R IR 06 B R v A
Yy R TR, BRI AT BEAR B2 1 R A8 4 ML
i, S Rt 2T AR I R L 3 AR Pl 7R
7 2k W e AL SR P

1 5T HuAE L

AR SEHG AR HLA TV LA 49 (21°09' ~22°36'N,
99°58' ~101°50'E)&l£ SEEHI L BhK 3 #o PEM
PN T 1 I rd T 4%, S g DAL DR 3, ¥
K 475~2 429.5 m" ARG BELRS BERENT . K
37 B VR A, 2R TR RS W (EFE R 1
A~WAE2 J,TZHE3~4 JJ,0ZE5~10 ). B1E
FEHA T VRN G4 Fti it bl 19 ) % 1.(21°58"
N, 101°12'E), #4K 4 600 m, 3= Bk 3 387 Sy Bty

ZE AR SRR A 0 A7 F R SR B [ AR b
X 4 (22°30"~ 22°38 N, 101°7'~ 101°15'E)Hi kb %< H
WA bR, %K 1 100 m, ZHH 2L P IX R 1) W44
WA YR R R Pt , R B I A Z X 4
WEITAK, %E4R 1 300 m DATT IR IE W, AR A
AT AT NI, R A TE R L Gk A
VEHR T AR KRS T I BRI R 2 B2 4
YT AR , 38 52 PR IR Y 58 ™, — 2 SO
WO RS = W E & (Baringtonia
macrostachya) /N £ 36H (Knema globularia) %5 €,
AREFESAR IS o Bl AR A7 T 75 SR 44 VY B S5
fEF 4 S B 1K (21°27'~ 21°34' N, 100°25'~ 100°
35'E), #4R 1 600 m, FHv 282 35 B Avny 1130 WY
MO, 3 AMREIN ARG B IR 109,
2 BRIk
2.1 EEre

eI 4 Rl By 19 T ARAR B, 2808 7R g TR
(Pometia tomentosa), == M £ 8. = m W & 5%
(Myristica yunnanensis ) RI/NH-20GRIK S . 456
0 W2 PO Ot At 240 R AR DL PRy 5 2 g
W —R R W R BT B R G
M5 T RE A BB, A BB REBHT B AR
PRYIX AR 1100 m 4bo =P KRNI
W BB T RIRERE AR 2 E iR sFr, =
P A SN TR 3 2 B A, X s
Rh FZEA AR FEVDU R AR 900 m LAF I¥ Xk

2.2 BRI SEST

2003 4£ 9 J , 7EHIE (600 m). SEBHI (1 100 m)
RIBIAR 600 m)43 3 e O AR 2 B AR H AR 4l
B R, LA BR Yk 52 | Bk 2 AL 48

F13 P RBESREE (2003 )
Table 1 Climatic data on three plots in 2003
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& 1
Pt . I T — i
. Annual Mean temperature
Plot Altitude annual Mean annual RH (%)
precipitation in Jan. ('C)
temperature
11+ Menghun 600 224 12746 86.3 16.6
MU Caiyanghe 1100 198 14939 850 141

B Mengsong 1600 16.7
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Fig. 1 The light response curves of four seedlings at two altitude sites on Jan. in 2004
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F2 2004 ££1 A4 FEERSERRINEHENERNSH
Tablke 2 Simulation parameters of four seedlings on Jan., 2004

Y Species B3 Parameters {%¥53R Low Al H%ER Mid Ak,
HERB M JEAME A LCP (umol m?s™) 188 £3.1a 13.0 £43b
P. tomentosa FEHIAI A LSP (umol m?2sT) 466.6 +41.5a 3542 553D

BREAEHR Py (pmol m?s™) 446 £0.14a 2.05£0.11b
REIPIEESE Ry(pmol m?2s) 1.22 £0.06a 1.11£0.11a
“HEE JEAME A LCP (umol m?s™) 175 +9.0a 170£103a
B. macrostachya  JEHFI R LSP (umol m?s) 12784 £233.6a 11571 £1359a
BREAEHR Py (pmol m?s™) 3.68+027a 3.410.152
IR EH Ry(umol m?s™) 1.09 £0.09a 1.08 £0.06a
TR JEAME A LCP (umol m?s™) 119 £10.5a 109 +40a
M. yunnanensis FEHIFIRL LSP (umol m?s?) 730.5 £126.7a 640.5 £44.0b
BREAEHR Py (pmol m?s™) 2.68 £0.152 1.79 £0.04b
REIPIEESE Ry(pmol m?2s) 1.10 £0.09a 1.08 £0.03a
JINHLLSEAR FeHMER LCP (pmol m?s™!) 12.1 £5.8a 100 £4.5b
K. globularia JEHIAI S LSP (mol m?s!) 608.7 +68.2a 4933 +483b
BB HH Py (mmol m?2s!) 3.50 £0.13a 1.69 £0.05b
IR EH Ry (mol m?s7) 1.10 £0.06a 1.10£0.05a

Bla A R R B B F 2 7(P=005), Data followed by the same letters are not significant difference at

0.05 level. F3%[d, The same as Table 3.
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Fig. 2 Diurnal changes in Temperature of leaf chamber (Tair) and PPFD on Jan., 2004
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Fig. 3 Diurnal changes in photosynthetic rate of leaves of four seedlings on Jan., 2004
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Table 3 Biomass allocation of seedlings of four species at three altitudes sites on Sep., 2004

HiHy Specics FHE fRAFIR R R
Characteristics Low At. Mid Atk. High Ak.
BEFRM BAEYE T (g 15434182  565253b 7.0%16¢c
P. tomentosa R RMF (%) 205+19a 199+15a 289 £2.0b
BARYE SMF (%) 420+29a 329+22b 429+19a
AR LMF (%) 375+12a 472x1.1b 283 +3.9¢
PR BAYE T™ () 240+73a 9.13.1b 49+1.7c
B. macrostachya R RMF (%) 14.1 £2.0a 20.6 £3.8b 246 +44c
BARYE SMF (%) 306+12a 328 +4.6a 250 +2.9b
AR LMF (%) 553x1.7a 466 +6.0b 505 +4.8¢c
AHIREE BAEYE T™ (g) 50%09a 69+16a 27+06b
M. yunnanensis PR S1 RMF (%) 37.7+38a 385+19a 458 +4.0b
BARYE SMF (%) 429+15a 363 +3.3b 431 £4.6a
AR LMF (%) 195+5.1a 25.1+4.8b 112 +18¢
JNH-2E Y6 BEAYE ™™ (g) 3008a 29£07a 1.1+02b
K globularia ARSI RMF (%) 292 £3.6a 255£13b 25.0 £3.0b
BEYRDE SMF (%) 382+10a 367 +49a 63.1 £63b
M- A LMF (%) 326+4.0a 378 :47a 119 +4.1b
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