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Effect of shading on photosynthetic characteristics and chlorophyll fluorescence

parameters in leaves of Fritillaria cirrhosa
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Abstract; In order to evaluate ecophysiological factors and strategies of photoprotection, parameters of photosynthetic
physiology and chlorophyll fluorescence were measured in leaves of Fritillaria cirrhosa exposed to different light conditions.
The process of the same kind of experiment was introduced in detail. Results illustrate the curve of diurnal changes of
photosynthesis in two peaks. Under shade conditions maximum photosynthetic rate (P__) increased by 31.1% , internal
carbon dioxide concentration (C;), 10% (p <0.01), comparing with in full light. The numerical value between the light
saturated point ( LSP) and light compensated point (LCP) also increased 331.5 [ umol/(m™s) ]. At the same time, the
apparent quantum yield (AQY) and stomatal conductance ( COND) increased markedly. Dark respiratory rate (Rd) and
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Vapor pressure deficit ( Vpdl) decreased remarkably which benefit the accumulation of photosynthetic products. The
efficiency of energy harvesting ( F'v/F'm) ,photochemical quenching of chlorophyll fluorescence (gP) ,electron transfer rate
(ETR) and Psips2 increased by 14.7% (p <0.01), 8.8% (p<0.01), 10% (p <0.01) and 24.2% (p >0.05)
respectively, suggesting good use of available light. Under these conditions photochemical efficiency ( Fo/Fm) increased
slightly , with minimal damage to photosynthetic structures. This suggests that growth of F. cirrhosa is not seriously affected
when cultivated under conditions of full light. When natural light intensity is beyond LSP, photodamage of Fritillaria
cirrhosa was avoided by increasing levels of non-photochemical quenching ( NPQ) which dissipates heat. Plants under
extreme environmental conditions or if more than three years old “shuerzi” are intolerant and their? leaves become reduced
in size (becoming narrower) so as to resemble those of two year old plants “yipiye”. It is likely that this adaptive strategy

reduces leaf surface area and hence reduces possible damage to photosynthetic structures.
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Fig.3 Light response of photosynthesis in Fritillaria cirrhosa leaves in different time
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Fig.4 Light response of photosynthesis in Frizillaria cirrhosa leaves grown in full light and 50% daylight
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Table 1 Changes of photosynthetic parameters of Fritillaria cirrhosa leaves grown in 50 % daylight and full light

$54% Parameters JEEEE Shade(50% ) 43¢ Full light P
BANESHME(P,,,) pmol CO,/(m?+s) 23.98 £1.71 18.29 +3.09 0.001
HEEE(Trppa) pmol H,0/(m*-s) 5.12 £0.67 4.03£1.02 0.23
BEPPIR (Rd) pmol CO,/(m? +s) 1.1420.75 2.15£0.92 0.16
BARNE THFE(AQY) mmolCO,/mol photons 0.067 £0.002 0.064 0. 003 0. 093
eI (LSP) mol photons/ (m® +s) 1662 1256 1345 £224 0.28
JeHMa 5 (LCP) pumol photons/( m? +s) 14.04 +3.28 28.5+11.54 0.016
MERH (R?) 0.995 £0.003 0.997 0. 001 0. 006

Yol N FHME + Ar¥E(R 2 (data = mean £ SD) , B 10 K (n =10)

2.4 IS5 E A B TR B A
FEEACRE B B B WM 5 SRR CO, 3R T 208 T RIWKE, Koo AR AR
BAAR, HREMZIE T SRR ERE T HRM/D. BRET BT Z583E K Cond HETRE,
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Fig5 Response of COND, Ci, WUE,Vpdl to light in Fritillaria cirrhosa leaves grown in full light and 50% daylight
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FYR—BNTF 0.8 ~0.83" AARZAKLHHW, NERBIEE , BE MR T Fo/Fm EHLTFER
TR, U B AR T M8 2 BAEME . BAREE T Fo/Fm (O8N 1.7% BABR REB
/NEIIEE RCRAE AT DL = A B R BRI AL 2R B 22 3], AR SCI8 Pl B )1 DU 0 B 3R i 31. 2% 54518
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W WA T oP R T 8. 8% , ¥R PSIIFHE) B 05 PSIT 7 o0 9 EL A58 i, PSIL o & s & |
T, B R R R T AR AHEE A AL BB TS 4L B ETR LB 28N T 10% , f T7EX B HLM B
RSB BN, 3 SR SRR BE IR, 8 A T RL I BT BRI B RE , IR X B T OB R B9
BN Psips2 1806 ARG TR 8 7 Tt SN B LL ], WA )1 D0 8 PS T 3 33 T 24.2% , [
HIEH T e e B K B

BEAR 50% BIEREAE)I LA b A2 AR B M I, 208 T B BCA Z 20 B AL RNE , 5B LB AF BT
5 JETE DML DA BR 5 R RS ZROE R T TR T S P SR , Horb SR — s R i i i dhe
B BHUE 2 RIRER 206 NPQ HERE TN T 48.7% , 380 il T3 — &,

®2 EHMEETIRSHFHEERLSH LR
Table 2 Comparison of chlorophyll fluorescence parameters of Fritillaria cirrhosa leaves grown in 50 % daylight and full light

Z: ¥ Parameters EEEH Shade(50% ) 45 Full light P

YAk 25 %R ( Fo/Fm) 0.822 £0.01 0.808 +0.089 0.007
BRERIONE(F'v/F'm) 0.563 +0.036 0.491 £0.032 0.000
JeALEE K (gp) 0.694 +0. 055 0.638 +0. 115 0.000
JEFeAbBEER ( NPQ) 1.500 % 0. 605 2.231£0.797 0.000
B L% % ( ETR) 146.923 +8.98 133.515 £17.75 0.077
PS T 3¢ ¥ ( Psips2) 0.390 +0. 037 0.314 £0.041 0. 000

Yol FHME + Ar¥E(RZE (data = mean 2 SD) , R 20 K (n =20)

3 &g

BIAE AR IR N IR, S A BRI, 5 R AR IA ™ BHA R TR G 3 4 1 , e AR e
B SR B I R (ST AR B ) B 2 S F B A A0 , B S B f BEAE R A . B B T LA I
B LR, MR B R T HBOE AR

(1) EFE BN N A (P ) B R EWE TRE(AQY) . B R G (PFD) S B
(COND) BN COYREE (Ci) BEHEIN, B WPIL B AN H 205 S 5 SRR, VLI A IR A 7=
HFRE,

(2) BN TIA 22 B HIE , St AP R EBIBIR, F'o/F'm gP ETR., Psips, 3 I 8.2 , Bi03 B 15
A BT R 6 BRI AL, 4281 L R R R — A

) E¥IBRT )N EEES RSB K R0 2 Tk AR B 16 AP BIBER .

(4) JIILREME BB/ S B 18T ORRAR T 1 X3RS MRl , 7 T I e s b A S B B

B340, SR A E AL TR A KT L)1 R A A 22 SR T 5 B RAII Pt
B8 b T AT SR T R 0 R B s A e B 01 U AR 2 T 7R, Rt R A K R B R K,
W2 P A REVE B R B R4k ) | P R 5200 B 250 2, )1 BB B4 (“ W LT N KT 288 ” W B i 336
B, b HE R T 2R E B —UTr” BB, 454 B SRR BRI, R 38R LR A, TTRRR I I
BRI BN IS , SIS0 5 SRS
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