D000 http://iwww.cqvip.com|

JO 78 H # Guihaia 23(2):175— 180 2003 4 3 8

tFIERR S BHBER I
HEE, SIH, 28

(EMFEBEDRE, HITKEE 317000 )

B OE. NETFHEPAABHBRAFEMHAT THR.EREXN: (DBXSERHIHAERKRENER,
MM CO: IEM B H#BERSH A ERMAR, PFHE CO REMBRAP NS ERFNBREERZE
SIARAEENLE, EPREROHBELEHME, FFES. LEAARRULESF 7: 00 HBRH,TF
B, UEXZEHLEF. (OBRLSEREEREN 25~30 C,BEASERIBH MBS E T RMWH MBI . (329
CFRMMEN 890 pmol m?2 s, RIME FHEN 0. 032 5, kML RN 44 pmol m? s BE XS T RBHY
W, S AW/, BEXAERBEHIE, KILEAHAFRLEF. (O 29 CTHERMMERT, RAEBEN
0.035 1,COz 4% A4 173 pmol mol!  fRF HE FHRMMER , RICBE T H,CO: #MELATF .

KR RS BHE; XKW EFEEH; XEW

fESHEES. Q45.79 SCEEERINED . A CEEYRE . 1000-3142(2003)02-0175-04

Photosynthetic diurnal variations and responses
to light in leaves of Heptacodium
miconioides seedlings

KE Shi-sheng, JIN Ze-xin, LI Jun-min

( Department of Biology, Taizhou college, Linhai 317000, China )

Abstract: The photosynthetic diurnal variations and responses to light in leaves of Heptacodium miconioides
seedlings had been studied. The results are as follows: (1)The diurnal variations of net photosynthetic rates
(A)exhibited a twin-peaked pattern. The diurnal variations of internal CO; concentration(C;)were just oppo-
site to A. The increasing of Ci at midday showed that the decreasing of A was mainly affected by non-stomatal
restriction factors. Respiration rate(R)was highest at midday, and its diurnal variations exhibited single-peak-
ed pattern. Solar utilization efficiency (SUUE) was highest at 7:00 and lowest at midday. SUE increased gradu-
ally in the afternoon. (2) The optimal temperature to A was between 25 C and 30 *C. Photoinhibition of pho-
tosynthesis would aggravate under high photosynthetic active radiation(Q)and high temperature. (3) Saturation
light intensity in leaves of Heptacodium miconioides seedlings was 890 pumol m? s! at 29 °C, while apparent
quantum yield (AQY) was 0.032 5 and light compensation point was 44 pmol m?2 s at 29 °C. r,; decreased
with the increase of Q,but it increased a little when the Q were higher than saturation light intensity. (4)Car-
boxylation efficiency(CE)was 0.035 1, and CO; compensation point was 173 zmol mol! under saturation light
intensity at 29 *C. CE decreased and CO; compensation point increased when Q was higher or lower than satu-
ration light intensity.
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£ F7E (Heptacodium miconioides) 25 ¥ M 7|y
AR BELAHMPMRAREAY, A REFEMN,.2E
FEMHBBLSRTHN 2 Y. AHEFEHRL. GFF
HXWIIKRE WL F B EFMER LTS
EFHAT TR, AR ENEE I
EBHAERRETHLH N EXBBERRIRBOR
Bl L FHELAEY, L FHEMBFFERSGENEZRE, B
FEREHAME, T/ L FHBT VT HERBF
. ANIEELFHSE . BEYH L FHMHE &
iTEE. fILREW-EFHE—BN 3 AR
Rrt,11 ARGigeE e, —FEFRERPHA TR, L
FREERY A RBJE, H 930G 3Rk 85
ARPFPHOTE, R FEWRRR HmkEK
BREEMMY. XE I EEERIL@RIISN,121°
06'E), 4R 1 098 m, /& I il 2 MM IR 1 1R, 4F
FEZK & 1 700 mm, FEIAEXTBBEL 855 LA £, B
RRSELEN, KL, 25 L, 8RB HE
FRZEWME R, HAE LG E AN 2 000
pmol m? s'ZEGMERA 200 pmol m? s EAH, HEE
1% » BB 5T L F 36 Xt 6 B8 2% 4 ¢ vl BL & R .
F T 1058 Xt 3 75 BR e AR Y Kb B 55 AR A vl 0L 0 8 R
AR, RITEHRUWET L FIHER PN
EHHR,FEXRERMAT . RIFREABEETF
B IEAEE , PR IT-£ F I P06 & 1 A6 m
B, AEFHMBERFMEHAEETERRUASSE.

1 #HHfmyE

2000 3 AAEWILAREG W FER L FIE
MMREERBS 3 FEELTFHELAER . BRIANEA
W,z B S b Hb, B AR BB . 2001 4E 5 B A
TR, STEAEREN A KREMAMY 5~6
MR B, SRR E . WA E X%
TEKk LKL, ELE 1 AL RFFLFKGFER.

FEREE ADC A d &A™ LCA—4 BIFE#H
EABNEWERGEX £ FHE A HITABE
W, W e R AR SRS . RS, NE
L 7:00~FH18: 00 FE1 h WEREHEAR
WA (Q/pmol m? M) MR REH A B HEH
(Q,/pmol m? s*) HHH EK(ACCO;)/pmol m?
sT) L BERE IR B & (R (CO; ) /pmol m? s'), H &

(6,/°C) KR,/ C) M fMKIKE 2 (A, /mbar) | %
K CO; #&E (C,/pmol mol™ ) HgrE CO: ¥ E (C./
pmol mol" Y M FLFH J1 (r./m? s mol” ) By H 2,
HEESIERAOAERAMAR(SUE=A/Q). LK
EXRUHTUEARICEBEBET L FHEMAFT AFR
Xof ot ¥ B A e B B L BRB AT RS IR BB E R
WA Q RFFAE 700£20pmol m? s, WE AW E
5 83hiAY#S CO; IEJy 350410 pmol mol™
FIARXHRE R 406 3%, MAXEGMERGENE
BREAVHZBENBEEE 19~40 C,2~3 C
H—AWEHE, BTHRESFE S min, WEMH IR
Bt a3E SIAMHESME CO, R, B A
sELENME R, EHHIBEN 29 C, B CO,
W BE R 350410 pmol mol” , MXTBEE N 40% +3%
M0, W e vt A6 E 1 RJEE B, 8 O TR L
KBBMELREL M Y EECHE W T ERAT LG
AR M 1100 pmol m? s" H B 0,386 THH B
27 100~300 pmol m® &' |85 Y6 F UNF 160pmol m™®
s1) 2k 20~30 pmol m? s, A Y6 F:F4E 3 min,
WENBIR—RIIAGEREHTHHABELES
HE SIEAMEE CO, IWES, TWHE —RE
FTEFHMAFREREE NREEER XA
BHEEIMAEPNTHRAEREBRRNE FRE
(AQYOS® i H A, TEXE M 29 C,MExt
BEN 40X E3NEFGET . MEARREGEREH
T FHEMRICEERX CO, WREE AN R, R 17578
EHBRH 4 HR 400£20,700+20 F1 1 200+ 20
pmol m? s, Y& W ERABREARFMHS CO,
WE.MEARESR CO, IRE THFXSEENM
] CO, WEE, LAt EEX RFIHE CO, WEF
ITRERBRBRAEZ R (CE, it & CO, #h£
FLECE
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®BZ,5RMEE CO, IERMK. B LXSRABES
BRI RA R TIPS BRI, M 5 IR
EFALEMAKKEZE K, ZFAT 11 : 00 EHK T
FAREERME. REEIIEMN FRKIE . BREST
A STFLBE I XK, & 13 00 B — /i

EH.LLEXEAHNBHESEH . MR BRETRE,. LKA
I XK. 1B 16 : 00 JF, X AREH I . K7LHE
HBRAR. FRESER BT, FIREYMH B
KB ERFEREENEY 8 FERRI AN E
SXRAEILBHED M NHARAE SEETRAEES
FLIR &) PIA AT HE EHE CO, REERRIL, mE H
HE CO. IEHE. LFHEEHMNRFETTFNE
(10 : 00~14 : 00) fiifa] CO, EWE (5 9 : 00 #
H), RABR S FHREMIFEHR T CO. AR

£1 FARSEERFXEHFEAEL
Table 1 The diurnal variations of A and related index
Reh BIE R B P I 3 3 Haia) CO. ¥ BE SLEA JEREF A%
Time (A/pmol m2 s1) (R/pmol m2 s'1) (C; /pmol mol!) (ry/m? s mol1) (SUE /mmol mol!)
7:00 2.4740.13 1.09+0.07 259.5+14.2 19.36+0.73 12.93+0.69
8:00 5.58+0.19 1.39+0.06 219.2+15.4 15.2440.79 8.13+40.71
9:00 6.3410.27 1.59+0.10 202.5+13.9 11,87+0.67 5.15+40. 38
10 : 00 3.91+40.21 1.90+0.09 241.5+17.5 9.461+0.66 2.48+0.18
11: 00 2.161+0.16 2.0540.12 293.6+16.8 7.57+0.49 1.2410.11
12 = 00 2.33+0.18 2.20+0.10 299.0+14.6 13.57+0.76 1.2810.08
13 : 00 2.46+0.15 2.69+0.11 287.5+t16.4 15.60+0. 64 1.43+0.07
14 : 00 2.7410.16 2.414+0.16 244.8%£12.1 14, 40+£0.75 1.814+0.10
15 : 00 3.53+4+0.21 2.23+0.10 218.4+%11.7 12.00+£0.71 2.7610.12
16 : 00 2.80+0.19 2.121+0.08 231.9+49.3 15.30+£0.73 3.16+0.15
17 : 00 2.2240.13 1.58+0.09 228.3+10.8 26.07+1.89 5.5040.27
18 = 00 0.3610.05 1.331+0.06 308.6+18.4 39.281+2.68 6.51+40.41
SE- 3] Mean 3.07+1.60 1.88+0.49 252.9+36.0 16.64+8.56 4,36+3.52
£2 FEEFHEHEL
Table 2 The diurnal variations of environmental factors
=g FHEAEAHEH HERBMASAREHN FTRCO%E Ak REE EREE AR BE
Time (Q./pmol m2 s1) (Qi/pmol m2 s!) (Cy /pmol mol!) (A./ mbar) (0,/°C> G /C>
7:00 234+13 191+12 401.6+1.65 1.511+0.08 20.110.21 20.9840. 24
8:00 779+25 68623 392.2+1.54 3.73+0.13 24,440.19 25.69+0.29
9: 00 1 3991446 1231445 366.9+1.71 7.7410.38 26.3+40.22 28.53+0. 32
10 : 00 1 855457 1 578+51 363.1+%1.27 9. 6410.31 27.5%0.21 29.9240. 26
11 = 00 1 980+49 1742146 347.2%1.62 11.68+0.58 29.410.19 31.9140.23
12 : 00 2 078156 1 829+50 351.5+%1.30 7.2510.45 32.210.24 34.9140. 27
13 : 00 1 956+£95 1719483 360.1+1.28 7.161£90.59 34.6+0.21 36.49+0. 32
14 = 00 1719471 1 518+64 354.241.49 8.7110, 46 34.010.26 36.89+0.28
15 : 00 1 452+86 1280172 347.5%1. 36 9.56+90.51 30.240.29 32.52+40.39
16 : 00 1025+76 8861+ 66 349.5+1.42 6.4810, 44 29.310.26 30.58+0.33
17 : 00 459 £39 404134 352.9+1.59 3.8110.29 28.310.31 28.54+0. 30
18 : 00 62127 55+24 360.9+1.38 1.144£0.12 25.11£0.36 25.04+40.42

FR&EDFIE, MEd FHEEREN, Er FXEE
FA BRI 67 A0 oF R S 3RO (R AL R &D
B K. Berry" A, B 5 CO, ¥ E.
Rubisco(RuBP ¥ {L.E§) Xt CO. i3 /1. RuBP(1,
S-2-HMMEBEEBREURSENHNEBRALBE

K. EmRARR., P45 CO, KEHE
BREAE T 29 50 pmol mol™, 5% t 2 ¥ i 4 3 34 h]
MM — 1 RE. b FHREHMN R AR
DELBER, PFRE. IR EEERET
P, MXCAAXBHHMRE (BEAZA 1 829 pmol
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m? s'),AE X ZEH LT, N&XEKE, FHHGEFR
F% %K 4 mmol mol" Z£ 4, ALK EE R I B &
ARt FHEEHEKEEBNEERA.
2.2 FEAXEBREH TIXE 1EA M IR B A

KEERR—ITTAERNEBESTRE, AL
EHESAGERUIHFRESE . A EE.. AR
BEBERVMEX, XZXARRBRE.EB.ESHENE
FE.TRADEBREINRAEFRER. REFEXRE
ZETHEEHARREEF, ARRELFHE L
AVERERELAGFTHEMB. Y560 BUEHN HiE
VI EERRMER, BREZEESILHANEEE
T, EMNFHIESERBMR XY Ewm. EILIR
ERNEEUEHT.BREM EFHEFIESERY
Q/pmol m? s =0 Bf-A B g B P 3 AR ) 4 82 i 40
Bilfn. ARSEEREHN T, L FHEEHET
HtE HEERIERFZEH A K,400 pmol m? s
700 pmol m? s T B E R FELE 26~30 C, T 1
400 pmol m? s FHEIERETE 25~29 CL,IEE
EERBEHNT . BEREEHTRE. KRTEE TR
BRE FERERPRFETHE. £ 19~40 CTHR
EFEHE.AERENASEFRERE LR, BRT
34 C,mEMPIREE VR, W T 34 C, BEIPRE
EEABR., ERECETEHBEHT . B AFHEER
FHEBREASTHE BRI T HAMENE, T HE CO,
WEREMOEBERFII ) . RPEEEEHES
THREEAECEEMHALE, HEERENAEK
WM, EELYBER T M4 CR,.LHEaE%E
EE TRKEEE HE S (400 pmol m? s') M LB
ETHHE.
2.3 L FHEENEERANWAE

BEAT B )66 B R A 6 i B U K AT LA 3R AR B et
A EEAMGER JEIME R PR ERMEBWE TR
BENXESH. NUEMBEERTLUEL,29 CE
CFHEHIEEERANERRE. £29 CTXE
YER B eman WA 2. A, NhFE W, L FEE B
BRI L KR E MR GWL) , Hif
FJE®HK 890 pmol m? 57, B 2:B BKEEA K
BEHRHTHECGERE SRR EBEHVERBER Y
BOHARMIRMEBE FHE,{EHR 0.0325, LFk
HERBTFHRSARFMGT -—RHEAYNERETF
B H(0.03~0.05) " P AL 4L F T PR, ZHA-EFAEF
FXCEERBE DB, R AEKZE. NE 2:AfE
2:.CHILVEY, , YA FREHBL MRS,

23 %
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Fig. 1 Response of A to 0; under different Q in leaves
of Heptacodium miconioides seedlings
@®:R; B:Q/pmol m? s1=400; A:Q/pmol m? s1=700;

@Q/umol m? s1=1400

8] CO, W L7, ¥4 3 £ R T T M, %0 it ot
WS EBMTHREARRME T CO, 4R A £ £
Fot AEIE A TS T MR B MBI 3R R, R H
K& HBIBH WBBEMEME. HTHRMEE
R SRR, TG T B8 B A AR R IRZE 1
000 pmol m? s’ AT, AL FHAEHHRIBE
T 3ct R b, DO 2450 B DA ARG o 5 T OELBEE L R /DS
7k 43 25 FO AR B 6 BE R T 3, BB M El. M 2B
RIENEF B, % y=0 Bt x A48 BP0 6 #h A2 4.
EF BB B2 A 4 44 pmol m? s, He JLEYBH
HAYEY , R FRHRM, AR ERS N
FRIN L Sh A 4 b TR R B 0L, 35 B OB & R R T4
RIETS, 3 BB TR TR K, 8 R BH®RE,
AL TFHMBEREFRIHE, SR GRS,
AT EFRMBNSEEEERE, XRAEHE
M, R MERENRERRNO?, XTHESHEK
RO ERZ—.

SILR—A % IS E T BUREARE A
BEEBERAGRO, SILFBRAE R T H BS54
OB B S , 3 i T2 S 9 R B PR A O ZE E IRLAY
B0 T B0 P4 5 SUFLOE B RE VR 40 K 43 O S B, 16
16 i Tt 43 2 7k T S BOHL 0t BAR BE 7K 40 5 SR8 f
B. SITHBRUKEREBB RO KL, RE
WK MR R EOY . 29 CF,ENRE
BB S IR, LB AW/ (R 2:D), 84
K EIRHHE D, %964 & 2088 41 8t 700 pmol m? s
LG S FLBE 1 R A 48 Ok, T 0% 4 #E A9 Y6 30 0
.
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24 FRAXSAREHTELFRER RS ERY
CO2 Wi RZ

CO: RAGHERMESRE, SPMEER
Co &HENABEANEEZRFBER . HEE=ZRT
CO, M EEHIREAR, 51RMME CO, & BEKEAR, M 89
b6 R EHTFE, 2§ A/pmol m* 57 =0 B, i8]
CO, EMRE CO; FhE A, LA Yo/ R —fglE CO,
WAL, AR BRI R, CO, #
ERMAUBREGRHEYASRINERESH.
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7E 29 *Cht,400 pmol m? s! (K65 B %48 5).800
pmol m? sTEFYETR) F 1 200 pmol m? st GBI
KR T, L FHEMPNEERM CO, WL % 3. &
AR T, L FHEEHMTFHRAEBERRST, CO,
FMERBRIGGAR TR R FHRMEAR,5IEE
AR T [, CO, M2 S TR B THRADEER, U XM
HE, JERE IR R, (A RABEI/NBETE,E CO,
*b%,ﬁﬁwﬁﬁjﬁo
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Fig. 2 Response of A, C; and rs to Q in leaves of Heptacodium miconioides seedlings

x£3

TEAXEFHNEBHTLFEEMXLEGER CO: M

Table 3 Response of photosynthesis to C: under different Q in leaves of Heptacodium miconioides seedlings

# 1k Z% Carboxylation parameters

Q/pmol m2 s1 =400

Q/pmol m? s1 =800 Q/pmol m? st =1 200

ERF B (AC) y=0.028 9 r—5.924 5 y=0.0351 r—6.0723  y=0,030 5x—6.649 0
Regression equation (n=11,R2=0,9451) (n=10,R2=0.939 6) (n=11,R2=0.915 2)
AL Carboxylation efficiency 0.028 9 0.0351 0.030 5

CO2 #hE 3 (gmol mol! ) CO2 compensation point 205 173 218

3 HXiE
A SCHE I X FAER HIY6-S B #ERE Y6 R A
e . B HINT 4.

EHPHRKT, ETHERMT A EEER

HAR{L R X", 58 1 B BE LS 97 00,55 2
BEFE T 4 15 ¢ 00, IR W BAEF 4 11 2 00~12 ¢
00, B JEAREI L 9 £ 00 TREMR K. MR CO, ¥
EHAHABREASHASERMER . BEPFHIA
H B FR7E, JBIE CO, dEMBHREN, XYWL
T R ot & R 4 A R B Z SR
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HERMRW, FRSCEE BB MR, 18
Fe& fER B CIM G N B, 6 PP 3 aR B P IR R
HE RN 2 i ph 2%, B A B IE 4, lRT 3R 5
BEEI-XPHESHE. L FHEAHEM R RXE
FIRBEURLE7: 00 EHANEE, FF 11 : 00~
13 : 00 Ay EREF| FI R B, LS B LT, 8
RAEREF AR, TRE L FHAPHERERN
FERA.

TREHAFHHERERTFREFAE,ERF
HEBYEH T, EFHRBAPTA B A EEEE
BEEZEHNRAR BERELE25~30C, BAEEK
BHT  AEERBBCME, HEERE AR
W mE . 29°CTF b7 M 1 ot A 3R A 6w B
H 2k R EW, KA FIE5R 890 pmol m? s, &
MEFHEEN0.0325, L FHMNERBRFHESH
REBGT—HREYHNENE FRERMLLEFTR,
RHEFIERACEREIRS. YHAEEREH
ARG, A RN T REHCMHGIE,
HEENAABZBEH WO EBECME ME . B, &
ETFHEEPHAOREEE D, EREXRTELIEHE.
+ FREEHIEAME R AN 44 pmol m? 57, EHEF
AT, ST M KA FARA AL, FEE
ANERMYURIET . H-EFAFMFRIRBEK, H AR
RAE, BE8 & FHEFMBPERFEPREZSOE, FIRBIR
SCRAEFEE MENEREHNEREY, X
BESIBEFHBEN—TRE. EELEHRIE
SRR, SFLR BN, Mt 2 B RA ST Eat 700
pmol m? s' LUE , S ALBH I MHE W K. 7 29 THIME
BT, EFHEBEWH A RRERERES,CO,
AMESBAR R FEMOLE, R ERT R, CO, #h
£ S TR T TR, T 6 10 0 B . o o 0
R EE R E/NBETHRE.E CO, HESAFAER
K.

L FESGRERE &SN HARE
HitME, EHERA = 4 ¢ 10 G R R BER B
L TFHETERE—FI ., ER-ETFHEBLENIREEAE
TR EZHEM . 0 AR, S B ER B
Z U5 EFRAMERMEHFIEEFEX,
H R FREAREV S ERLHELE
HEMME MEERPE BN ERLERA, R
AR EFRAEFHEEKPDBEEER /D WREHELE
FE A KBS, 7E 5 ¥ AR o S (B RS LB
Wi, HFLTFHENARAMK,. EHEIS . BME

7K R SR A4 UG 7 ) . B » A B 3R S5 HE I SR A0 W R AR
MET L, EFREUSHERMES . AR AR
TEEE AORBOBSEELHOER S, X
WHERE ML TN > ATEEEBE /N, R ABEE
YRRz —. BEEARESNOE—SmME, £
FAEBL 475 i RSB 45/ . BB IR A IR B e
BB A RAR A T AR A SRR 3, BRAR
FRESBZMO RKE. Bk, 8aFX -t FHES
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950%. FTEFRHERHKMBEFHEERT —EH
BACAE R, R T 5 T Bk, 3T BRF F B9 AR BR , AT
RETHEE. W IBA F4 KK LB 78

EBERBRHAER.
OBFHEFENEAGHERKAVBE W, £
FAMREAR T PREREERKEME L REE,

a4 EENOFFBHLIUMRTFHEZZRHEEKER

Table 4 The germination rate and seedling growth of the seeds in different storage time

o @ ad =] sb BHEECRD EHEHEOCD RAERK) FymBiom) FHHKH(cm)
Storage time Sowing seed Germination Germination Average Average
Treatments . .
(a) number seed rate diameter height
W4F In a year H#% Sowing directly 100 29 29 0. 405 62.66
Y44F In a year 80 THKEM 14 h 100 69 69 0.489 77.70

Dip in 80 C water for 14 h
3 H#% Sowing directly 100 77 77 0.483 78. 16

80 CT#HKBM 14 h

Dip in 80 °C water for 14 h 100 74 74 0.386 80.23
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