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BEA =k TR S, — WK% 175 K&K LLUG . S0 B i ARGA 2.4 J7 hm®, i b P XU VL — 7l
“ER AL AR AN IR BRE AR AR R T AR E AR, B B AN R . ANH P JE S X XN R AT
AT AR KBS I AR DUMCGHE 5% I8 R AR bR A SR B W AREE . Kk B R iR N Rl . FRGE . SR AL
FORRMRIR IR AR 220532 B0 T KRG T IZ &, =k P XA T B e, AR AR 55 R 3k 46 260, JLrif
A Cupressus funebris W) T2 FF ., MFF/KIFERE R, T Z 4040 T =W FE X4 300~1 000 m AL,
FrB b IX 76 DXCARAR P (5 AR A L, DRl Ik 8 3 TR bR R R PR T oA S S AT A4 e bt ™ o, 4
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30. 767, WEHK 200~300 m, BERE/NT 57, J@ T AR IR I = KU, AR 18 C AL, AEYREKE
M1 100 mm ZE A7, BEMUAR Y R SRR, BHIE g 10 4F, BB 0. 5. LI N RIRMER S+, )RR
30~40 em. HEIH R R BCH 5 PC R B Y S F 2013 AF 4 H W00 BIAE MIACRR T AR Ab 23 Hh
ATREO R, £ 5 S 2 mX 2 m FEHL. SRJE R AR R SRR 2R, BT KL, ATEE 12 em, BREE
6 cm, R 3~4.5 com. WIRISEATH HUK > FBR R H, 2 8 AWIxt 2 AR & 3E 476 A& 4E .
1.2 XEHFHENNE

FH Li-6400 #2651 FHI - R S8 (LI-COR, USA), 7505 W IR KA E H R &1 F 4280 Y
M R A SECE A, B FIET AP B A E 5 bR R AR IR IR R 43 . AR AR | 0 BE I B T AT
Wi, A 6. 00 % 18 00 A 2 h Ml 1 Wk, RFIEIC % 6 AUEUE. E S EBAIT G EGHEE(Pn) | 7
R (Tr) . AL (Gs) . ] CO, W (CoH RIREN T, Wi baa 8 S (PAR) . KR CO, HJE .,
RAWEE (Ta) . 2 SAHXR B (RH) » 50 10 8] 09 2R 58 A H A2 40 0L 1B 1. 6 RE R 803 (LUE) 2 it 5 1
WA 1) i JBE JR D' A A AR S e 0 T E A, RO A 3R 5O A A AR BT (PAR) 19 U (E. /K 43 R &80%
(WUE) J R R 45 28 1 — 8 s 1K 2 AR CO, &, BI & 3l 3R 5 28 1 0% 1 H (.

S i 7 iy £ B E IR B4R 9. 00— 11: 00, SR Li6400 Y6&ME & RS LED 21 # % I i%
12 M EAE RS (PARY B BE . 43 %1k 1 500,1 200,1 000,800,600,400,200,150,100,50,20
O pmol/(m” « ), 5 1 000 pmol/(m* « ) B W I PAR #4775 F, FH& R E B PAR 5 Hl M &
MR AT E, EHE 3 K. 2 IE CO, WEKE N 400 pmol/mol, M E RN 30 C. £ 0~
1 500 pmol/(m® « ) H i ¥ [l 4 il /F Pn-PAR St 17 i £&. St 57 lly 26 >R FH Farquhar 5570 48 1 19 5
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CO, M i MR A E R H Li-6400-01 Witk CO, B HEATRIR CO, #EE, #55E PAR 25 1 000 pmol/ (m® « s)
VR g e . M= PR 30 °C. CO, WRIEBE N 12 A~/KF. 4359 k. 50.80,100,120,150,200,400,
600,800,1 000,1 200,1 500 pmol/mol, &M 400 pmol/(m? « &) B W AR #4715 S, HIREE N CO, i
JE 90 BB ) s R Rk e AT A, A 3 k. A A CO, Wi Nl 28 305 DG i B 28— e, AR Y CO, 1
F A e KGR P CO, RILFER(CCE), CO, M (CCPY | CO, M Fll i (CSP) Fl ¥ I 1) 38
F(Rp).

1.3 #H\Ht

R 5 B0 PE B Microsoft Excel 2000 4 #E47 4211, OriginPro 7.5 #E47/E® . S 4081 54 SPSS

17. 0 HEAT 7 25 53 B 6 S o7 il 2 1) 48145
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2.1 AEWEEZEGHTHEEXEBTURHE

WK 2a s, BEAE A SGE LG, 2 FhEREE 2500 R 09 2F B 0t & 3R (Pn) H 246 3 2R B B9 X ”
Mz, WaETE 10: 00 LSS — I, I E W TR, HAEE (p<<0.05), & 12: 00 HHBHMH“FIK”
MG, RIGWHE A 14 00 I ZASWE(E L T8 o W M B AS e AN R E AR B B, AR
R LT A, A IR BE 2 IR SR R R E P (HU AR R W R 25 e, b RS
SV E TR R (p<<0.05), HTE 14: 00 B BL, AR REA R ZFH S TH AN EE (p<<0.05). E 2b
il 2¢ 43 ) R B2k AL (Gs) FIZE B B AR (Tr) B9 H 284k, MR 2R B 1 Gs M Tr {8 H 2843 52 0 5
X7 2R, 2 N SEE A —E, ¥E 10 00 Al 14 00 HBLIEME. Wi P4 A Gs A Tr {5 H 254k
PR AN AR ZR . 2 AN SECE 10 00 HBL T BB AW, (Bt fE R B e R 58 . R
JE Gs, TP 5 SR B0 B T T R AR B, B 3Z 3 1 /7 B 45 A G IR SRR s e L A S AT R 2 0t
He. TEA WA B, BPARE 0 Gs B Tr (H SR B35 TART 2 E, X 558 B0R 0y 6o Al A ¢, anl&l
2d fiw , BtigE B R) A SR, 2 R Ak A fLTE] CO, MREE (Cid H AR B4 5L 0T A0 < Bz il 26, I s 40 B Ak
TR CiEY RS TEAMEE (p<<0.05).
2.2 AEAMEBEEZEHETHEEREFAREMASFALELTK

W 3 R, 2 MEREE S0 T 2 EOGRER &% H AR AR 200 iy 3”2, 76 10: 00 Fl 14 00
IPLEAE , AP A BT R R R FEAS IR B, ARTR E B B OGRER I 8 38 1 2w TR AR B (p<<0. 05). Ak
2 B K o R R H AR A BB g il 2R L FE 12 00 HBRIEAE 5 i BF A2 B A K43 R RCR H AR {
W R i 2, 78 14 00 I BLIEMH. BB R, AR R WK 0 RN E & TRANE , THAEF, &
h3fhzZ, HER T E(p<<0.05).
2.3 AEINEEMGTHE Pn-PAR N5 $F1E

S 7 T 2% i B TR 0 0 A 3 R I O TR R R A T AR A A R, AR 9 R FH AR 1M WU 2R B Farquhar
RERYHEAT M oyt LG (& 40, 45 i 2 Bl 254 T 19 2FE & Pn-PAR M 60L& RORAE R 4F . U6 e R AL
PIik#) 0.99 DL E(GR 1), 24 PAR /T 400 pmol/(m® « )i, 2 Fh2 1) Pn {5 Y B & 658 09 38 in &2
H%Z% EFt, 1M PAR iK% 400 pmol/(m’ « &) 5, HEOL G H K FAZE, B T FRRE, JFA
PAR ik#| 1 200 pmol/(m* « s)BF, 2 Fp 55 8 N 0 2F E P (H 34 AH B GO . B0 H 32 2] 7 % 40 6l 1
.M FEFAMYE E AR A TEOL G HR M RA B THEMWZER, MTFEEAESLBRTY
3w T AR E (p<<0.05). i@ Farquhar BRI HL G, 53] 2 R4 R 20 B B9 & K6 G 8%
MG TR RS AR SR A DR A O B E I S E (R DD AP RE R B . AR T
e Y e KOG B | RO RO I IR I 3 B WY T ARk B MR R B O R ARG
LN R X W AR T B Ah o L
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B3 AERELGTHEEAEANARENAKSFALEZATWL
R1 ARFEEETHEE Pn-PAR M XS
— RREOLAER/ FME FROR/ M I 3 2%/ TEAME A/ TR A A/ LA e R AL
MR R
[pmol » (m* » ) '] (mol * mol™) [pmol » (m* « ) '] [pmol * (m* «s) ' J[pmol * (m* + ) '] R*
M 12.57 0.058 2.3 911.4 0.997
I 41 12. 06 0. 045 6.6 1078.9 0. 999

2.4 FAERBEEGTHE Pn-CO, N

WE S fiR, BEE CO, MBS, FRT AIEF AN B 0ot Al R R B i ka5, Jothsi B2k b
Tt RIGEETHE . BaaTREE ., MR ELA. 2 FhEREE A0 T AL E MR CO, WRIE &M Tt f xR
MR THBMZER, W EEAES CO, WRE T8 Em TEINEE (p<<0.05). il LA ANTHA
T AR AR AR X CO, MR R AE S50 CR 2). MR EE CO, WRBH I KiE A ER . CO, &1k
R R ER K CO, MRS BB B FEFAM R R, MR T 2= CO, #ME S BALTE AN EE, W
Z5RE AL, BR BRI CO, AR,
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x2 ARAFEFZFHTFE Pn-CO, MEEXSH

. CO, R RERAHE/  CO, RILEFR/ I IR 3 R/ CO, #ME CCP/ CO, 1 & CSP/ y
780 L ‘ . , A e R
[pmol * (m* + &) '] [pmol* (m® »s) '] [pmol* (m® *$)™']  (pmol * mol ") (pmol * mol™")
HF 16. 89 0. 326 12. 88 20. 14 448. 47 0. 995
L@ 13.65 0.193 16. 63 58.56 412.02 0.996
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3 GRSt

S VR R A A T R SRR, VAP A A R SR BE T AW M BE B, WOGA H AR Ak AT DL S
WA E A HAE RS MORARR FOEFAh 2 B BRI A6 00 TR B 20 Bt 5 R H AR AL 2 2R B A XL
e 2, 75 12 00 VRGO PR BLER , RIS P& BITE 14. 00 HBUIE(E . 3 i 38 ME 0 A 45 4 ey
WPAhf AN 3 MR R A B T R A, O — KRR — A, SRS R R R
T AL R PR R AR AL R IR B AL S BE R RERHLAE 1T CO, BNz 5 J5 2 J2 Rt 1A 440 i
AR T REAE CO, M FALRE J1 8055 . MM HIE] CO. ¥ BE T+ 5. MIAMK N S Y A0 By i i AL 5 B A
ZE M AT I WY S R R T A E] CO, W BE L 2 35 AR, BT AR I SALOC T R BT CO, B R I
D e . AT B R AR R R BUN AR TALBR IR R AT R Gs (EAE R 5 SR B [ml
Tho B s TP A Gs HRB M B T EEryEE, S22 7 A4 i B o IR PF RS2, T
IERURINE NS0 U R0 e 33 I I N 11 e &)1 °1 N 4 Sy =B | 11 = R = 1 B SO O S
WP AL 5, T FER) BUR S OB R R 5 5 BUM R R RS B IR A 25 M7E AR S, AR 2R R
(1) Pn.Gs 1 Tr {H BRI T BN, SO= PO SREERRAR TOUE A RS . (AT RS T A S
JCREA AR MK S R S 2 AR UE DG & VR T IE 3 A7 A BOE AR K

DA A 5 OB AN T 20 B AR O BB 2 5 0 5 45 1 56 R 19 L BRAN T BRI 545 bR . RERE B WA 4y it
Xt 55 56 A5 B A I RE T . — MBE BN D610 AN G RG2S B B A R T AR . S 2 T B A
T A R B DI A A e %0 L 00 X G B 00 O R iR 5 T DTG A B R L LR A R AR Y
LA X6 O BB 3 O P A L RS 2 B R O R A SR AR R A S B AR T SRR L B AR O R
5 A e T Z TR B B O RE R T IX 8], EUARTR 2 SO H AR, AR T i R R T s i e 2 R AT O
AR, BES P R AR I RO G RE T, D3 Ah . AKTR AR B B R e A R WL RO IR I )
AREJ R T RPN A, TR ROCR SO TR O A 1 TR G RE A AR T R X 5 8 B R I fE
T3 R SR U e ) AR R A OGS RIS BIAR T A B0 S O RO R T RE DR . B S Bt
RE e AL AR A B0 1 22 B P ) ISt B AR R G 19 2% 16 k3 TR DL AL SE = v B Y. AR
JCHE AT T ARER 5 T B PSIT R L (9 6 15 10 1 B & AE RSt M T AR, A5 LB,
Y PAR #iid 1 200 pmol/(m* « $)J&, 2 Bl A& AF T 94 I 2 Z O HIAEAT . B DUAKR 4% R 36 T LLRH £
S Z 5 Xt B R . A e B A A B Ak R RO O LR 52 B

Medrano 5 Ay s CO, FMEE AR B PR 8 B AT ¥ 4 7 3 o L™ d o IR R, AR CO, A2 il
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WRHAERE B & R AR, AR WA R EE R CO, AME S B FEANER, JEAMAR TR
FHU T & MG HR A CO, RIBFCE. — AR, CO, WLy i £k P ol thAH%, B CO, BRILRE S
RuBPcase (R HibE 1, 5 - BERR R AL HE) 1) 1% PR L2 IE A G, AF58 K 150 B 12 il 19 45 ot B 22 0 ok oo, F T
PR RS GERT . 2 FRREE A0 12 B AR MR CO, W BE A Tt & s R R B T B B 1 2%
S, HpR R REAES CO, WE N W Em TEINER, X — DU TR N MR S 48 Tk B
) CO, FI R,

FAARMRIE 2 0] DL RH £ 52 2= 53 06 x5 AR 2 B 00 B, w8l SR & A B 1k 2k B O A LA 52 340
F M AE— R B AR T AR R OGE A R S, 3mSR AR AR (9 2 g 8 58 ot
P A B AR EARH Sk B 5 A BOLRE R AR . Ko FUHRCE R CO, R, e R uE 26 & 7E B IE &
HEAT. PRI, AE =02 P DXRAARRR T Al B, A 3 Bt v) LS 2o B bR e 2 U/ N TS AT, 4R v AR O R
BEE, WIAME 0 Az A AR P RSN, SE D AR R RO B, PRIE R B IE R A K
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Researches on Photosynthetic Characteristics of
Pinellia ternata Forest under the Cupressus funebris
Forest in the Three Gorges Reservoir Area

FENG Dan-lan, HUANG Xiao-hui, GENG Yang-hui

Chongging Key Laboratory of the Three Gorges Area Forest Ecology Protection and Restoration/

Chongging Academy of Forestry , Chongqing 40003 . China

Abstract: Taking the Pinellia ternate in the field as control, we studied the photosynthetic characteristics
of Pinellia ternate under the Cupressus funebris forest. The results showed the following. 1) The daily
variation of net photosynthetic rate of Pinellia ternate that in the field and under Cupressus funebris forest
both presented an atypical double-peak curve. 2) The net photosynthetic rate (Pn), stomatal conductance
(Gs) and transpiration rate (Tr) of Pinellia ternate under the Cupressus funebris forest in each period
were all lower on the whole than that of Pinellia ternate in the field, however, the light use efficiency and
water use efficiency of Pinellia ternate under the Cupressus funebris forest were higher significantly. 3)
Under the same light condition, the net photosynthetic rate of Pinellia ternate under the Cupressus fune-
bris forest was significantly higher than that in the field. The maximum net photosynthetic rate, apparent
quantum yield and dark respiration rate of the former were all higher, while its light compensation point
and light saturation point were both lower obviously. 4) Under the same CO, concentration condition, the
net photosynthetic rate of Pinellia ternate under the Cupressus funebris forest was significantly higher
than that in the field. The maximum net photosynthetic rate when CO; concentration saturated, CO, car-
boxylation efficiency, light respiration rate and CO, saturation point of Pinellia ternate under the Cupres-
sus funebris forest were all significantly higher than that in the field, but the CO, compensation point was
lower obviously. Accordingly, the canopy layer of Cupressus funebris could block the irradiation of strong
light in summer to Pinellia ternate, and meanwhile, it reduced the photosynthetically active radiation in
the forest, however, the Pinellia ternate under the Cupressus funebris forest could improve its light use
efficiency, water use efficiency and CO; use efficiency by means of adjusting its physiological metabolism,
and then ensured its normal photosynthesis.

Key words: the Three Gorges Reservoir Area; Cupressus funebris forest; Pinellia ternate; photosynthetic

characteristics
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