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B LR IRI KOG FR g g R P e L], L S PST R 2 R DA O
(] ATP/NADPH % 32 4 M0 20438 il 06 R 2l (38 21 W 7% 328 (10 RE LA 0 O g ier, [a] I,
K=K L CO, AL B R Ra At Fotaae B, LN A AEREIHLEIOE ST, Sl
CO, HIFA ] 72 e 1) 1 55 06 R G TG R 2t 3 R L AR 3 AR SC RO 4Ly 00 i e 300 s ok 52
CO, /e #L R, WM F 6 & R A8 W) 35 B2 8% W B -1,5- B BR  (ribulose-1,5-
bisphosphate, RuBP) & & sl #% Wi B -1,5- B R A / N %M (ribulose-1,5-bisphosphate
carboxylase/oxygenase, Rubisco) %536 P 1520,

Rk, AWFFELLH N E 0T (Solanum melongena L.) HiRKS, ZEANIFE AP R 12
1T CO, MR ERARAL AL BE, 855 & F 48 5 ot 42 i 2 24 AR A B 28 v A% 366 bR 00 1F) A 3 B0
ST T AT EMIRGRESE, UGS 31852 CO, B k4R 3l i RE L K 3L 52 e
Py, I RSB S LA ST, hEha 65 R AT 55 E SEfill .

M5 H*
HIga

AR 1. T 2006 45 12 1 1 HAT2010 4E 7 J 15 HAET bR\ K2 H OB IR =
FERE W, 2007 4F 3 H 1 HA 2010 4F 8 J 15 HARKL, 5 P ek J2 T038F 0 3804 55 AR 1)
78.2%, IO EE, PRFFIE R (AR = NIRELE 28~30C H+32°C, HIMMEEN 12~
10C H€10C, HEARZE ML MBEIT. 70071 2007 4F 4~5 IR 2010 4F 9~ 10 H B
TR
SR ENE

KM Ciras-2 H# RO R4 (JEE PP Systems A 7)) #EATEN 2064 K LA S50
SEo AT MY Ciras-2 MBS N IR ERE, KtAnt % 5 CIRAS-2 EHUIER S MR A
(15 130 cm 2k 35 cm, BARSTIAIBE 4 2.27 s A A0S A 300 s 0 SR AR (L4 5ok & i %
(P~ AALRIE (6 ZBEAE (E). MEAENMtE Tl E%E (PAR). %ﬁ
(T)~ "HlL (7))~ Mﬁ#ﬂwmmf(C)ﬁHW%wm@ AABIRIE (C) B
FHREAR TSRS 3~ 4 AT Ik 3 IRE R e .

Yo TR (PAR) AR (T) KIS R Ciras-2 WE RS HAT. CO, KEM
TR AR CO, St A AR 45 A e A48 07 kAR

CO, IREM KT (L k12

AT . 75 PAR=(1500+9) wmol - quata/m?-s Al T=(29.9+0.2) CF, CO,#JE (C,) Mrik
A BRI T C,y SR EE NN BRI 1 oo BYBRAR S AR 3R )5 70002, M3 <OdIE ¢,
Y IEN 5. 180, 360. 540, 720 #1900 pmol/L CO, 14k 600s (1 P, KasE) Ja, KR
A EIE C, UM, H Cp 4 1100 pmol/L.

ﬁ@ﬂ:ERM#B%Hmmmqmwwsﬂnﬂm&n@tT,QM&M%%%@
Jivko, MR C, 35N 8 pmol/L CO, (154K 600 s (Ff P RE) Ja, SSARFH himiE
Co Sk, H o235 3000 600, 900, 1200, 1500 F1 1800 wmol/L.
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AEEI: AF PAR 43 5] % 300, 600, 900. 1200, 1500, 1800 pmol -quata/m?-s Fll T=
(29.9+0.1) CF, C, B kA4 AbH 75 v 2 MR iE C, 326 15 wmol/L CO, 154k 600 s
(F5 P R&E) J5, SSREHOAIEIE C, AMk, IL C, A 1200 wmol/L.

RS ESHITE

BAHEAE V, 2% von Caemmerer™[{) 7715, tHH AN V=PA+RY(1-T*/C). Hr, P,
S E I E, RO TIERFIIR R, I it 4gfk CO, 43 R CO, #ME AL, G R
Ml CO, K JE. XH, Z% von Caemmerer /7 AN [130 2.33 FIK 2.3 1HH T FHIS 4L
I'*=38.6x1.3772, R =0.02x80x2.46M>", 4k, A4 T rubisco B IR EN 127 K K
K K=260%2.2479 FNEAS) J1 47K R 8 K=179x1.631,

SR ERAFESHITE

A B GEed h Bh A 2E A 20 25 g LA R SCER R rubisco FRAK / 0048 1 fish S S (1) 1 5
12 BEREAE Rt L PGA T J5URI% 22 (9 RuBP P2 22 0k T2 v 88 fRT A0 b 42 4 Wl fid S
IS (RS ) 2 Rk Bt R s HERIE O G-
G=h (s +0) (5 +01) (5 +24 10158 +0457) [ (5 +0) (5 +020) (5 +05) (5 +050) (550,5) (5 +0,6) (5 +0,7) (5 +0,5) (5 )

(20 W5+ @) ]

X, s B4 Laplace BRI LR, o HILMHEARMR. ¢ HRZMHE 7L L,
wo=ky ©,=0.8333kes wu= (ki)™ 2= (hKoAk)[2(hke)): @us 0pn Dps Oy Dss On
Win Oggn Ogn Wao M L TP by g oo v ky 5 K Kv K O I REGEE, Hp, K=
etk ks K=(haths) iy K=(kytho) koo

M CO, B8R 50 8 A% 33 6 50 IR 5 B0 0, (542 w,s+0,), AT LA T 3h e A (R
GHHESH. Hob, RGEMBLE R ={(no)/(m+(Ino)?) 105, LHLJE ARIE G HE 0=
4/(¢t)~ BRBHRG IR oFo,(1-)" FI 855 T=1/0,. B E o 3= % R P s 6% iy
RV AR R RS R IR LU AT R AT IV o, Ay 0 355 R 2 b e 45 S 8 TR 408 B I AR RRAE AV 8 2
Q2% 5%) JeHZ A (BIRRZSA) B ZE e o

A TRV CO, BB RT i Ol G IR G REE R SE I, 51N CO, B BRI 5 5 1Ak 2
GMEERIEN, DA(Co=Ch)/Co+(Cud/Ca) *(Co/Cat) - (PARIPAR ). it C, A CO, B K I 2
Ko Co 2l CO, BYERIIBT AL, PAR GG BN AR IR, Cuon Con PAR, 73 5A Cyin
Con PAR RBWE S IEOGEIRY I L&

ERE50H
CO, B BR#2 2 33 i F 3 & sh 75 e Bz HHAE 89 520

WERSCESH, KRBT h CO, MR Nl Tl A A (P) H R %
(Vo) MIBhaAHERE, ol W W52 CO, kit sisgm (B Do M 1|, 8&H CO,
YRS £ (C,=5 X 180 wmol/L), 5l P, MV i MK Ak MBEA CO, Bkl sif
TFE (€,=540. 720 B¢ 900 wmol/L), P, 1 V, 3% HL G H T A bt
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Fig.1 Effect of CO, step starting point C,; on the dynamic course of net photosynthesis rate P, (A)
and carboxylation rate V, (B) in eggplant

Kl 1 v A EE R BT PG R AE A AT R WY, 24 CO, B BR Mk R AR (C,=5 B
180 pmol/L) I, HFIHIHEL TALK, RGMH)E 24 ¢ TEPJE BRIG IR o, F1FH JE 4
G o WS, BHRGRIZ (B 2). RN 2 70, BE% CO, ikt ST, T
SEIUPEAGES, HAE CO, Y BRI L C,, 83T 360 pwmol/L LA LB T f/lh, 1hikE# CO, B
PR AT, & o, Bl oy W RILHE &S, HAE CO, Mk Mk st ¢, #id 360 pmol/L A
L, ST R, W o, o 8GN R,
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Fig.2 Effect of CO, step starting point C,, on the damp coefficient ¢, natural oscillation frequency for

undamped present w, damped oscillation frequency wy4 (A), and time constant T (B) of photosynthetic
system in eggplant
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(K3). W3 HIL, CO, B ERMY A% s (Co>900 wmol/L), 5l P, AV, P IS 5 kot
1, MBEE CO, M BRBY &5 1 FEAK . 7E Co=900 wmol/L K, P, M V. R &% WM M C,<

600 wmol/L I, P, F1 V., iz G0 T AW .
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Fig.3 Effect of CO, step order point C, on the dynamic course of net photosynthesis rate P, (A) and
carboxylation rate V, (B) in eggplant
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Fig.4 Effect of CO, step order point C, on the damp coefficient ¢, natural oscillation frequency for

undamped present w, damped oscillation frequency w4 (A), and time constant T (B) of photosynthetic
system in eggplant
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Fig.5 Effect of photosynthetically active radiation PAR on the dynamic course of net photosynthesis rate
P, (A) and carboxylation rate V, (B) under the CO, step change from 15 to 1200 pmol/L in eggplant

Kl s v, MBS REEAT IR G RFAE AT ol WL, SEIUKCEX G R E R (Kl 6) 5
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AN, G @R Z . PAR XIS TEE KL T I g AR 2RI B R, /E PAR=
600 wmol - quata/m?-s I}, T K. H4b, PAR X THLJE ARIE G IR o, ML IR Z IR w,
A IPIE NI R
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Fig.6 Effect of photosynthetically active radiation PAR on the damp coefficient ¢, natural oscillation
frequency for undamped present w, damped oscillation frequency w, (A), and time constant T (B) of
photosynthetic system under the CO, step change from 15 to 1200 pmol/L in eggplant
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(P<0.01, KW 7). Fig.7  Relationship between disturbed intensity D,
and damp coefficient { of photosynthetic system in
eggplant

BRI ENZSINFIESE S S8 R IR EIHLE

KA COIRSE C, ARG NS 51 RERAAT 25 C, IR T iy, JET SIS v, BRI, X
2R A TR T ER (rubisco B 5 RuBP & &4K) WIRIEHFE. MEYt T ER /Y
ANFEE IS, IR VBRI, AR BLHDE RGNS . Kk, CO, BrikAz
TG g Wi N L] S ER R B v FE R A b 28 AN P A OC . IXAE R R SCIA TR AR
24T RuBP [V FEH A AR AN o) R, AR R R SO i 1 B A 7 ) PGA 1)
B B 4R T P4 RuBP i RE I8 S it L =1,

T FR G0 S i i B A A AR R AR D' & 2R GE - Al s N B ) 2 B S
BEAREAY B CO, B BR Wi Y A% 336 o b (4R 9 5200, w] LATH S0 T 3h A6 & IR G R IE S 4L
FEAFOCE B RGBS R A M E T (25 T JoB e HARIRGAE o, FE1E).
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Abstract: With the constitution of dynamic biochemistry model containing a key of feedback controlled
system, which was on the basis of oscillation unit in the transfer function, the characteristic parameters of
oscillation in dynamic photosynthesis by CO, step-transformation were analyzed in solar greenhouse eggplant
treated by combination of CO, step starting point (C,) and order point (C;) with different photosynthetically
active radiation (PAR). The results showed that dynamic course of oscillation of photosynthetic rate (P.,) and
carboxylation velocity (V,) which was translated from P, through stable photosynthesis parameters was
significantly violent due to the increase of time constant (T) and decrease of damp coefficient (), natural
oscillation frequency for undamped present (w,) and damped oscillation frequency (wg) of photosynthetic
system. Analogously, under the condition of C,=900 pmol/L and PAR=900 pmol-quata/m?-s, the phenomena
of oscillation was more marked accompanied the lower ¢ . Consequently, the photosynthetic oscillation could
occur in combination of lower ¢ and upper T. Conversely, it could not display in combination of upper ¢
and lower T. However, the moderate ¢ and high (or higher) T were the critical conditions needed for
occurring of photosynthetic oscillation. In our experiment, the critical quantity of photosynthetic oscillation for
C., Co and PAR was 300 pmol/L, 900 pmol/L and 500 wmol-quata/m?-s, respectively. Meanwhile, the negative
relationship (r=-0.858"*) between disturbed intensity (D.) by CO, step-transformation and damp coefficient ({)
of photosynthetic oscillation system can be described by exponential equation.

Key Words: Dynamic photosynthesis; Oscillation; CO, step change; Damp coefficient; Oscillation frequency;
Time constant
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