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A Simulation of Diuranal Variations of Photosynthesis of C, Plant Leaves

Yu Qiang Ren Baohua

(Insrirute of Geography, Chinese Academy of Sciences, (University of Seience and Technology of Ching,

Beiiing 100101) Hefei 230026)

Wang Tianduo Sun Shufen
(Shanghai Insiituie of Plant Physiology, {Institure of Atmospheric Physics,

Chinese Academy of Sciences, Shanghai 200032) Chinese Acadery of Selences, Beijing 100081

Abstract On the basis of earlier studies of coupled stomatal conductance, photosynthesis model, an
integrated photosynthesis—transpiration—stomatal conductance model generalizing the interrelation be-
tween and regulating mechanisms of the main physiological processes is developed. The midday depres-
sion of photosynthesis caused by environmental facters, such as solar radiation, air temperature and
humidity, is simulated by numerical method. The results are as follows: (1) When the boundary layer
conductance decreases, midday depression of photosynthesis and transpiration will be enhanced, but
stomatal conductance will increase as a feedback. (2} Under certain conditions, the optimal temperature
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for transpiration is higher than that for photosynthesis, and the optimal temperature for stamatal
conductance is lower than that for photosynthesis, When midday depression is caused by high tempera-
ture, the extent of decrease in stomatal conductance is the largest and that of transpuration the smallest,
The duration of midday depression of stomatal conductance is the langest, and that in franspiration the
shortest (Fig. 53 (3) V', and stomatal conductance are two coniradicting factors, which determine
transpiration. Transpiration increases with increasing ¥ oy initially, but when ¥ pa €xceeds a certain val
ue, it will decrease with increasing V 4 caused by a rapid decrease in stomatal conductance and
concomilant increase in leaf femperature, (4} When air temperature exceeds a certain value, an increase
of solar radiation will cause increasing leaf temperature and the deepness in midday depression. {5) The
decrease in ¢, / ¢, in midday suggests that stomatal closure is a important factor causing midday de-
pression of photosynthesis.
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(1) 2P, B A ER,)

Jo=ax aX Pulp,—T)/pi+ 2TN), (AL
R g 2 TR EAHRREH AR (066), x & CO, B{LBA KB 2% (0.06). [ EXY
r=0, /. (A2)

Hb B H%S% (2600), HBET{. i RuBP 4K T Rubisco B{LHMELNHLE. O, ikH
¥ (209hPa), pi= Px ¢;. PHXSE (1000 hPa),
(2) 3% Rubisco ML AER (J)
Jc= Vm(pl_' r)_/lﬂr"'Kc“"‘lOzJ/Ko)], (A3)
Vo R IR L Rubisco MR KREMEE . K, HK, 7512 Rubisco F R CO, f1 0, fIKE
FH. V. TR
Vo=VFmll+ expl(— at+ 6T}/ (RT O, (A4)
Hrg, pHBY, a=220KTmol, 6=703Imol ' K™} ¥, 100 umolm s, R HHESEE
#.
(3) XEFEPRUIAAMENG,): EABRBERALERNEMN CO, WEFH LSRN -
#,
I=V.7/2 (AS5)
W THEASERNTARSETREAENEE. RiFL. J AL HAER. BTHFE. HiR
e/
8= S I INIF LI =D {A8)
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BT — A+ IO+ S =0, (AT}

RAPARCO,MBREHES, J,BFHER. 0. f RAKREN, S9N 095 098, BEER
(Rg15V, BHFXE, B

Ry = 0.0015) . (A3)

maEE Y
Ag=A— R,
BH¥BHK., K, tHEBETE. ERHOER B
K= KyQi ®VN, (A9)

K B KESHRA (25°C) SHE. X, K A0 MR K21 12057

B4 LT BT G LT AT LT AR ST L T AT LT R DR I ST LT AT B R T B A AT 40 VT e e T L T AT AT 0T

FRBRSFASRRLR W NE S EHTHE

HERPEUA EHAKX. BHAEANEE, CTASHRETH SERSERESRIEA
HARETERRFEXSHAEXRENEREN. Hit. EFRBIHI BAE FENERL— 8
AR R R 2 B SUR 0 b I G B S ) TR MR A B ST AT T A o o R D KR O
%®.

FEBEE TR, HOHATXNHERBRORNEHAXTR. RHTD
K #ZEH. #FFRAKR4URAE SHEESLRRNRERE KB o NRE--E HBH
AW ATURZUMA, 19985 A L2 FABTHE, FRTFHERSOOmBERES. #
X EHSELLAE. 22 TSR SREZESELNARFNNER. TSA WO
LF:guE 1853, 0

HIFEEER Y 4700 m, SHEES BRTREREE. sSHEEREPRIBE Y 60%. 6 B
MU E S0 em LT ARLE, ZANMARKHFRELERNESL. ANANFAENTASS
¥, A S 5HEHE, TRTEL20m WMIBHIFHEEY 15 m B 9 ¥, MGEIIEIHITY
FHEEAAL, HARTER TSRS TE AXNAKSURESEAENRTKLEE B REHSA

HMASHARERNEE T RTHHAFRAHMAN UAT-| REARGERE{. *E Radian 4
AH) LAP-3000 RIE R A S MBEL{X. ADAS-2 RESERASCHNMNBREE, HTTHE.
AR AM=STEER NAREH. AEAPRER. BHEE SERNSHESHANEN. Bx
BAALIER. i, mERRESE KTEMORSEN. RETRETROCRYEE. AHTRT
42 KR WM IE %

VUMARCFAXERETOSLHE, SROMH T UMM EEHH AR, FH 83BN
BFEE. BENBREEERKMERS 4T, SEXLMEESM Y 2XTRTE. PERKERX
SEEMCTHRE MBS, RETEMN. S BERBREKER
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