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Abstract: In order to reveal the light response mechanism of Davallia mariesii, the growth, photosynthetic
characters and chlorophyll fluorescence parameters were measured under five shading treatments, including O,
25%, 50%, 70% and 90% shading. The results showed that the leaf type became large and leaf color deepened
with the increment of shading. Under 70% shading, the growth vigor of D. mariesii was good with hard glossy
leaves, low sporulation rate, and spore maturation delay. The contents of chlorophyll a, chlorophyll b and
Chlorophyll a+b increased with increment of shading, but decreased under 90% shading, the chlorophyll a/b, the
changes in light saturation point, light compensation point and dark respiration rate were opposite, there was
significant difference in light saturation point between deep shading and nature light. Among five shading levels,
the chlorophyll fluorescence parameters, such as Fm, ¢po, Vo, @0, TRo/RC, ABS/RC, and ETo/RC, reached up
to the maximum under 70% shading. Therefore, D. mariesii had the smallest light inhibition, the largest light
energy utilization, and the strongest photosynthetic capacity under 70% shading, so that it was helpful for the
growth of D. mariesii.
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AT TR M AT R, 2 i R
SRR, W/, UIBCRL, A AR H R,
T B S )R TR, T 3 P B I S U IO, {H
] BB K A R T Enl E G KR E A
I JHE B KPR L A 7 AR AR AL R R WARGE o S amst
TV R TR, WY I 185 M AR R
BIRKFW, RYWEYEKRKRE. EYES K
BABUMEEREL —. FRE%PRH LY
iRSe R SRR A AR, 2 IR 5 B
WA KRR . Frearsonk S5V RIT 71 4% 3 248
B TR AR K o RS2 B0 5 AR 52
BUR KSR m, e A K0, E st
FLARA, Fa5m K /N AT B 32 5 W A A T W0 R (T o
1M AN FAE Y 0 75 Je R AN ], @ B 1 AP A
] 4093 2> {44524 (Paeonia lactiflora) )4 (4%
W, YRR, T4 kB (Aucuba japo-
nica var. variegata)FlZL -4 ffi(Photiniax fraseri)ft:
40%3E B FOoE A xR EM, {4 (Lilium brownii
var. viridulum)7E 50%#11 75%3E i & R R
B, SSERAR I, IR POLIIAAL T R — 8
PR b et smate, m (e R
RBFEbRZ —o FEARFDEHEET, EYRHLRER
Wk, Feid . FEHEL. orFECSEET AT B R ek AR s
M2 KRS HF UKL, AT 4B R A 1) P 7R AR
1, R 2R 3B 1B G & Jin-test HdE 7
Wi, AR EDCIRE i iR
LA PSILAIFENA o A58 8 I AN R B ALBE, W
ML 2R R BURAE, 856 N FE 1) AR B AR 4L,
PRI AN A B B T3 i L 2B R A KR 4R
TR CARHE LIRS RIS H I, A
8 7~ v L 2 7R T R 6F o 5 P i S AL ) i A
T, R v L S 1 TR AR 1R
2%,

1 PRI ¥

1.1 pht

#5155 1L 3 15 (Davallia mariesii) 7 ¥k 258 %%
Ja, AR . T E A BN R A BITE 7
W, fE@EAN 25 cm, &N 20 cm, 5 NI
HERARAEIE LA 1), EREE R R
W 7C BT 9 B LRSS JE L (117°317 B, 24°38" N)ZZ 1
JERE A

1.2 A%+

P H AR I AR — BUR R AR 7 AT
25%. 50%. 70%. 90%AH1 0%4:):HEUERT AL T, 4F
MEFEW 3HER, BANER 10 ZiEk, B
30 7. ERH AL EER F T 37 b S () B R S
7, AR I A v AR 7 2 1R 7K 0 AT — F5I 1]

%Iio

1.3 FiE

ALK E o b B A L% 5E K/ — 3K
(1) 10 Fy b S AT HE OO 5E, BRI &7 A
M5, FERR 7 dIE 1Ok, DA R B R
27 Hma N 2R N2, RN E G i
JRRALTRIAREEE . Jon i A T g, ads
A P A, Mgl AT,
L 85

MERRSENNE  ER2MARRAL
SR HENIHAT I SR S BRI E, AT
BB 7 PUE o

HERESHN E il FEREK 2 M H
&, 1% 1 AMEERA, FIA Li-6400 (E1#EAOE
A (Li-cor A 7], JEH)F 8:30-10:30, 14:30-16:30
BB AT A RS H N e . BN EREA
28°C, HIXHZE L H 60%, “<ifi N 500 umol s, CO,
WRFE S 400 umol mol™. S il 45 v & A 2ok
UFSREERSE E5E N 0. 50, 100. 200, 300. 400. 500.
600. 800. 1000. 1500. 2000 xmol m?s™*. F|FHE
1 X0 it 2% 18 1F 4 88 D8 pn(l)=a(1- 1)/ (1+y1)1-Rd,
H | L ETIIEERE, o WYIHRETHE, B
NETERE, y N o SHEMEKACEERFEZ I, Rd
NG AR, THEDGRAI A JERME L IR
W R RS

REHFZRRAESHNZE KA Hansatech
Handy PEA (Hansatech A ], J&[E )47 H-42 RV
SN E . FREHEFRH RIFHAK W 3
PR TS, TEBEALER 2  EEs A, WlE R
JrIEAREE 20 min, U ERTE] A 8:00-16:00, FEkE 2 h
MWE 1 IR PAMSRRRICHAIIAFH O-J-1-P %
PR TR R T AR R,
IS : FOL Fop s 3L Fyg s FM=Fp; Fv=
Ft-Fo; Vt=(Ft-Fo)/(Fm-Fo); V,;=(F;,—Fo)/(Fm—Fo);
Mo=4(F300 .s—F0)/(Fm-Fo); Sn=(Area)/(Fm-Fo).
B E P BCEE R po=[1-(Fo/FM)]: yo=
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ETo/TRo=(1-V)); 9go=ETo/ABS=[1-(Fo/Fm)]-yo;
Ppo=1-@po=(Fo/Fm). LLiEMEZ%: ABS/RC=Mo-
(1/V3)-(1/@po);s TRo/RC=Mo-(1/Vy); ETo/RC=Mo-
(1/V))-yo; Dlo/RC=(ABS/RC)~(TRo/RC).

1.4 ¥iEabs

% FH Excel 2003 # AT Iz 5 R DPS
3.01 BAFHAT BRI R I 7 Z 50 M, FR R LSD %)
% BA TR 2% A B ) 1) S 5 7 2 A 5% KT Bk TR
36 AL SEIILA R SPSS 17.0 BAFrAEL
] A

2 RS

2.1 EREX R W E A KR M

M LRI, MERH A T0%H), MK K,
HoE i B, HRON 9006 ALY, IX 5 6]
TRFEZES, H5HAMERCHENERREZER,
T FE R 0% 25% (] 1 22 S AN K o il 25 3 B AN
Wi, HTEABIG K, AL A A R S
e, X BRI SR U — AR B AR PR B IE B R
AL, BRI 5 1 A R B O R A 5 1) e
i W 2E R TR T B — 8 B o 7R AN [F)EE B
AREER, Enl R A R AR R K A
A HTASR, B8 A AN B3 &, AN IR,
M4 BB R ) 35 4% —25% 38 B T % 4% — 5093
B TSk —T0%IE R T ke, A B iRIR,

R 1P R AR A R

Table 1 Effect of shading on morphology of Davallia mariesii leaves

{H 2R B 90%KT, W X AR, gk, 1E
GG HROREE R B o 259% 0, Ll 2 i 1 i A oA
fi, KRR ZE, (EIERH LN 50%F1 70%HH, I
L HAA 6, R 0% R Aok, H
KA, RN 50%M 4 KA. fEUERH
FEN90% N, MR H K, ARKBRE. EA
FERH 2640 T, s Ui 3=, B
DLRIB (R ES Ry 6 A 4y, BEART[E] Dy 8 A 4. H4Ak
8 25%. 50%IE B FE (1) 96+ H B e g 6 H 4],
FCEAT TR A 8 H _BA); T 70% A1 Q0% i & 1)l
THIE N 6 H R f), 5 st (8] 4 50 4 8
HAo AR~ A), A I (A AR, RO .
B0 = A R R AR, A R e e R
B, N 87.87%, 70%:M I FE (1 Fr 7= 1 R A Ak,
XN 10.67%, AN[FIEERH AL BH 8] (1) = R A7 AR
W= 5.

2.2 EHEXHSERSERTH

BE BT AN B =, L A R St R
as I ZRE b FI4REK a+b #BE DI N R, H
TEIEIE 9 90%HT, A TR, mirt4rE a/b M
BUR By, TEIERAFE N 90%M H BT [l (3R 2).
H R FE 50%-. 70%- 90% ) Ab R 5 %6} 1A (4 6 HR)
MR 2, RAGELFERESEHET, W
REMRS FR BB, Rl R R b S i,
fiimr L 2R G PR T RO RSB R B RE 7T . (EAR
FESSt, X HA—E IR0

JERH Shading

0% 25% 50% 70% 90%
K Leaf length (cm) 28.61+2.07cC 35.00+1.52cC 46.46 +3.35bB 59.97 +1.97aA 55.87 £2.69aA
H-%% Leaf width (cm) 16.34 +0.75¢D 19.1341.24cCD 24.39+2.07bBC 32.56+2.67aA 27.51+1.94bAB
BAA T FR - B 16.88+0.08aA 16.75+0.08aAB 16.49 +0.06bBC 16.34+0.06bC 16.0240.14cD
Fresh weight of unit leaf
area (mg cm?)
% Tincture # %% Yellow green W4k Light green %% Green W4k Deep green Zx{f Green
it Texture i Hard brittle @i Hard brittle WA, HGHE Hard, shiny 588, J65 Hard, shiny 3, ZZ# Thin, soft
K Growth vigor 7 Poor 7 Poor — i General 4 Good A7 Worse
71 Spore H Have # Have H Have H Have H Have
FEHffA] Sporetime 6 7 ) EarlyJune 6 J LA EarlyJdune 6 J 4] Early June 6 Hd4) MiddleJune 6 J 4] Middle June
Tt T LI 7] 8 f I-#) Early August 8 H I-f1) Early August 8 -4 Early August 8 A+ H) Middle August 8 J ~4J Late August
Spore mature time
S e 87.872.79aA 70.90 +1.69bB 42.103.08¢C 10.67 +1.63dD 20.1142.16¢E

Spore rate /%

[FIAT B Ja AN R R 5 RN S B 3 IR R 2 3 (P < 0.01) AR 2% 22 57 (P < 0.05). FIAl.

Data followed capital and small letters within line indicate significant difference at 0.01 and 0.05 levels, respectively. The same is following Tables.
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Table 2 Effect of shading on chlorophyll contents in Davallia mariesii leaves

R Shading Chla(mgg™) Chlb (mgg™?) Chla+b (mgg™) Chla/b
0% 1.33+0.04dC 0.33:£0.04bC 1.67+0.08dC 4.01+0.3%A
25% 1.52+0.10cBC 0.46+0.06bBC 1.98+0.16cB 3.35+0.23abAB
50% 1.78+0.06abA 0.63+0.06aAB 2.41+0.01abA 2.86+0.37hcB
70% 1.90+0.062A 0.73+0.02aA 2.63+0.07aA 2.60+0.07cB
90% 1.70+0.02bAB 0.640.04aA 2.340.06bA 2.65+0. 18bcB

2.3 WREX A RHE KR W

It S A A L AN IR, i L SR A A D
VAT e e ORGP G 5 5 R f i ds, oL
T T R 8 SR AT e 1 R 1) ) ' M R s A AR A O 2
Z5H (R 3)o AN G R MR E T RER AL
JeTtmE TS, STy T0%N, #F5H

R 3 EHR RO E S H R

BRI, oK I RS 5001 1 AL 2 1 47
FEAR 2 725, (5 A MR B A AR B35 2 57
£ Q0L RIS, R e A I R BUAE T f, 1X
FRER BT R A TR BB, KRR E
HAERTOLRE L, SEULERENAL, NI
TR EES

Table 3 Effect of shading on photosynthetic parameters of Davallia mariesii leaves

iR Shading LSP (umol m2s™) LCP (umol m2s™)

Pmax (umol CO, m2%s™)

Rd (umol CO; m %) AQY (mmol mol™)

0% 589.33 +19.50aA 38.00+4.58aA
25% 493.00+26.23bB 31.00+3.00abAB
50% 413.00+31.10cBC 25.00+4.58bAB
70% 381.33+24.99cdC 21.33+4.50bAB
90% 324.67+25.70dC 18.67 +6.51bB

4.600.25¢C 0.78+0.046aA 0.017+0.002cC
5.33+0.17bBC 0.68+0.036abAB 0.025+0.004bcBC
5.80+0.14bAB 0.61+0.031bBC 0.034+0.004abAB
6.53+0.32aA 0.49+0.035¢cC 0.046 +0.006aA
4.7140.18cC 0.350.045dD 0.035+0.005abAB

LSP: JGUAIAR; LCP: JLaMErT; Pmax: FrKi G Ea; Rd: B FFIES; AQY: FRME T,

LSP: Light saturation point; LCP: Light compensation point; Pmax: Maximum net photosynthetic rate; Rd: Dark respiration rate; AQY: Apparent quantum

yield.

2.4 JEBIRMPUEM SRR TS B IR W

FoMFm iR 4 AT, AFEEDT B K
R SRR 7O (Fo) e s — B, 2B
THiE e N, fE 14:00 ik Flfe i, # 16:00 TFE, X
RYIBEAE SN IR EEADCIR SR B AT i, HIRRE AR
FHURMREEIE 2 . 1T 16:00 I H5RFFMC, Fo BT
B, ZXRHIELENEE TOLRB SR . £
— IS %, Fo BEIERAFEEE AR 2BUE T )5 BT
AL, LA T0%IE I L 1 eIk, 0% B LI I
Tto Fo lge s, &6t PSIT B Fr 2R FE 44

R4 IR LA A SRR BT AG PO (Fo) BRI

SN E G Tz —, R\HFERE N, HTEH
W AR fll e AL RE E LD . Fo (Y H 35738
et 23 H S NG BT, H 90%IE R T
Fo 15 H At B B Ab B () AA AR AR B 3 22 e, FLAMIEE 7K
T H) 25 AN B 3 (R 5), X 0] Re S fE AR BE I I IR 1R
T, SRR SRR T A B 2 BRI AR O
ZWReE. 3K 6 7] L, 7£ 8:00. 10:00. 14:00 F
16:00, A [FJEERH 7K~ (1) e Ll 2 15 S 3R oK
()7 38 19 2 B (P IR 22 328 T s a4, 70%
M A B ey, 9093 R 1A AT BRAI,  50%E [ Ak 2

Table 4 Effect of shading on chlorophyll initial fluorescence (Fo) of Davallia mariesii

JETH Shading 8:00 10:00 12:00 14:00 16:00
0% 4 586 +188.57aA 4 989+233.56aA 5289 4266.69aA 5363 +258.75aA 4 893+218.88aA
25% 4 220+183.26abAB 4 403+238.07abAB 4 638+323.68abAB 4794 4217.47abA 4 376 +243.02abA
50% 3902+200.19bAB 4096 +196.77bAB 4 607 +170.44abAB 4 877 +226.83abA 4 2744282.12abA
70% 3679+293.73bB 32384299.00bB 38224243.75¢B 4 493 +294.00bA 4 048 +263.91bA
90% 3962 +252.29bAB 4 1404209.35cC 4 344 4257.82bcB 4 847 +326.97abB 4 804 +309.52aA
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f4E 12:00 IR B, X AT RS 3 PSIE RN R 48
AR . Fm R ERAG, 22 2D iR BUEE
bz —o AFRBERIACHEA RN 2 Fm {85204

Ko Fm { HFHEHE 20T G R AR 3 (R
5), H 50%. 70%ifEFA AL 1) Fm 5 46l R 47 7E
S ETE T

R 5 MR o Ll A4 SRR UE PO (Fo) AR K5 (Fm) BISE )

Table 5 Effect of shading on chlorophyll initial fluorescence (Fo) and maximum fluorescence (Fm) of Davallia mariesii

HER§ Shading Fo Fm
0% 5024 +314.4aA 15 2754206 9cB
25% 4 486 +227.9abAB 17 737 £240 5bcAB
50% 4 351+392.0abAB 19 463 +157 3abA
70% 38564+467.9bB 21 093 +100 9aA
90% 4 4194394.9abAB 17 806 +141 6abcAB
6 RO R LL A AR R AR KR S (Fm) I RZ TR
Table 6 Effect of shading on chlorophyll maximum fluorescence (Fm) of Davallia mariesii
T Shading 8:00 10:00 12:00 14:00 16:00
0% 12 2334616.3dD 17 658 £700.9bB 14 538+583.5dD 15 391 4+636.5cB 16 559 +802.4bB
25% 14506 +478.7cC 18 723+681.1bB 21 068£726.6aA 17 355 4656.8bB 17 035626.1bB
50% 19 362 +602.0bB 21 566 £800.2aA 18 520 +700.6bcBC 20 3534690.2aA 17 515+501.1bB
70% 21 695 +806.2aA 22 167 £821.0aA 19 8104678.7abAB 21 5454662.0aA 20 2504949.8aA
90% 20 136 +660.1abAB 18 072 +829.2bB 17 254 +689.8cC 16 527 +678.5bcB 17 0424+611.1bB
BT R B LE AFGEY AR AR, HAGHALE S PSIL R T %1K Qa T

X LSRR D ARG L AR RERRE
AR BFEREE R MANF (R 7). gpo RANECAIEAL
AR, MEEIBIREE IR R, opo TN, 70%IE
197 FEE I a2k 1 B K, 3% W G IR HLOG BE R AL Ak 27 BE Y
R B, (R Q0% B FEI T B, X AT REREEMK
FE85E R, il ko8 TG REIT FERUR 2 fE
B, R 5RRMHT ARG E T AR oo, MIEFHH
PN, Qo W5 I8 B BE (G AN T o6kl 7 90%IE T
I G0, RS 4G IR A @po 521225 72
St o FEADEHEAE T, Bl 3 oL & (1 g
Mt R GG RIBIR, ZRDEME], b

BT ERHXT LA T AU AR 20 LA AR

WiE, wolHEUR, FHAEMERGACFFIEIN, yo H I
K, 2 TO%IMERF N, F 7438 58 ) fe ey » HERF 50%-
70%-. 90% 5T 25%. 0%IH]f] yo R R E % H.
oo INERH T HFALERE 778, RS
Ppo~ o I EEIAAH R, # 72 b A HE RA 7K1 (1) 3
. BRI GRS, HHEE 70%IUERE
A e, R AL EE S A IR (R @go S AN 2 25 22
Ft o IX R BN A R B TR A 5 R Y
FHAIE S AERARB ARSI, R &l =E 2 B
e PRI T A 5 3 e BRI I R B T AN E A AR
K, 700 2 HAR0E B AR KL IR

Table 7 Effect of shading on quantum yield and energy allocation ratio in Davallia mariesii leaves

JERH Shading Pro Yo PEo Ppo
0% 0.667 +0.042cB 0.399+0.013cB 0.282+0.019cB 0.33340.042aA
25% 0.744 +0.029bAB 0.441+0.012bcAB 0.370+0.018bA 0.256 +0.029bAB
50% 0.775+0.027abA 0.476 £0.032abA 0.397 +0.015abA 0.225+0.027bcB
70% 0.817+0.025aA 0.497+0.018aA 0.424 +0.022aA 0.183+0.025cB
90% 0.749 +0.039bA 0.464 +0.023abAB 0.402 +0.018abA 0.251+0.039bB

HiEESH  BEIETACT RN,
ZH ABS/RC. TRo/RC. ETo/RC #5245 LFFfE
PRI 5 (R 8), LB /K-T N TO% M A £

57, 90%IERAR T RE, MARER B B L FERLRE
=1 Dlo/RC N ZHAH R LRI, ABS/RC AR
RHANL S NHLOIRI I ERE, TRo/RC AR B
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Sz FFCARTER IR I T )R Qa I RE R, ETo/RC ARG H:
(DA AR ERVE /N D) RIS N L i) S R X VA
L ORISR G RERR Z » T BT S B R AR B

% 8 L SRR FEA [FIE AL B ELs S MO 1

/b, HOGRERIAI R, ) A% R AL S R
WfeEmZ . EMAEREEERME S, HOLRE
A R G AR

Table 8 Changes in specific activity parameters of Davallia mariesii under different shading treatments

IR Shading ABS/RC TRo/RC ETo/RC Dlo/RC
0% 12 33743 169.0eD 4 2554266.9cC 31234278.0cC 5817 +260.8aA
25% 14 548 +229.3cC 5640+321.00B 4305+227.2bB 4331+233.2bB
50% 16 331+289.0bB 7 850 +164.6aA 5830+188.2aA 37404217.2bBC
70% 18 474+260.7aA 8 4304245.33A 6 374 +261.2aA 3 047 +245.0cC
90% 13248 +261.8dD 5084 +216.5bBC 35234221.0cBC 6 043 +185.6aA

3 FHRAIT IR

MY KK E . AR RSN
FHEEEM, KRR, BT Y
o, mElEER R, AR . 70%MERT R
MR KA, HEREE, WA LE, i
o PG, SO RER, R PR R AR AR, R
70%3E B /K5 R T L FE R AR BT
KW mEl=E A 5 2 ik, ke, @A
JEE AT IR B S OB A AE TR A, B AR ) TR AR
A FOW B A — g S, A1 g,
A AR T A BT R AR i SR, o LS
SO /), 17 HG 7 A AR T B 2 v WL B A0
FfE . UGB R, 70%2 47 (R B A
FIF-EH—Fki 4% (Paris polyphylla) (1) 4= K A4 R Rk
SRR, RIS B REE ;g EPaT
FEW, NN 79%~61% NA R TIR)E 5 A3
(Bergenia emeiensis)E K& 7 REEEPIRIE 75%
KR 4 AT 2 HE (Torreya grandis ‘Merrilli’) T2 )
ARKKRE EAFIHEPI N 5006 i i A R T B
A% (Rhododendron moulmainense) 4/ i it 4E K.

TE A 2RO BGRB8 0 Ot g 1 3 3
AR EHGP, HRICREI B, BRI
AF L £ I T ARG AS LR, Shi 252
R TE & FE AR o] LAgME R R R T
R BRACH AR FE 2 vk =% . AR,
£ 18%~50%JG M T, MBI K, fEos
T AR /N2 Cooper 45 PBUR T 2 29 it o
R, YN TERSER IS, W R
Z b5y FC 5 38 n Rk AR T D FAGES B, AR
I B GTR A IRIS TTIG i, EL A R 3G m

B AT K. RAeREPURIE, LiEw
Wb R AR KN 45 TIERR, MR T TR LR D
T B FNTE 25, R A ) T AR 3G
SRR AR T AR o

AR S R AR R A . AT
GERRM, BEEERHACERIR I, &l ek A
2R3 av b il a+b FEAZIIGINIIESE, 90%
WERAI R T B M2 alb (AL 5 2 M, iX
3 I8 5 6 FR B K — Fh P9 £E R B . Wittmann 256
(IR LRI, FEEE RIS T, 8 H 2 5 hn
2R 2% S BRI xS S Re A IR AR ST o T S 2R
alb [EaI, FIHMEEER b SR nEE KT
S a EIEINEEL, AR T Y IO
B, s R AT e b B, LRI (Juniperus
Sabina) 4l i (I 44 % a. b 1 a+b & EFELE 1)
g LT, MR alb MR FREESE . MRS
TN I SRR N R K, R R
SR ) — R AR T

A BB Re A A R ARG RE AR AR, Sk
MO R (LSP) . JEAME S(LCP) . e K e Al %
(Pmax). FEIEGEZE(R). AQY & R WG REF FH %
MEZESH. AR REN, BEEEIREEZ RN
R, mhl 2B H R LSPL LCP 1 Rd ##/b, 1 Pmax
T AQY #B RIS G R ES, 1E T0%IE
T, Pmax 1 AQY #RiAF fi . X B LI mt 7t
RO, MR T T M A B (Distylium
chinense) ™ A f¥] Pmax. Rd. LSP il LCP %%k, H.
BEAE R FERE RN, XA FRARIN T PEFEFE 1Y
s BEIER KPR 3G I, A A Ve BAR ) LSP. LCP
2 R R, Pmax 24THE RIS, 1w
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