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Light adaption of tissue-cultured seedlings of rare and
endangered Phyllitis scolopendrium

ZHAO Chao' ,CAI Yan', HUANG Xiangtong®,
DONG Ran',GU Defeng', YAN Haiyan'

(1 College of Horticulture , Jilin Agricultural University sChangchun, Jilin 130118, China;
2 Changbai Mountain Academy o f Sciences , Erdaobaihe, Jilin 133613 ,China)

Abstract: [Objective) This study selected the optimal light condition for Phyllitis scolopendrium tis-
sue-cultured seedlings to promote the cultivation techniques. [ Method) Three-year-old tissue-cultured
seedlings of P. scolopendrium were planted in pots to study the light adaptation by comparing the changes
in morphological indexes, chloroplast pigment content, diurnal variation of net photosynthetic rate, photo
synthetic light-response curve and chlorophyll fluorescence parameters under light shading conditions of
0% (T1,control 17 863—18 322 1x),56% (T2,7 520—8 253 1x),78% (T3,3 788—4 020 1x) and 97%
(T4,342—435 1x). The temperature was 25— 36 ‘C and relative humidity was 55% —65%. [Result] The
leaves of shaded seedlings were much thinner,the SLW were lower, the chlorophyll increased and the area
of new-fledged leaves ware larger compared to full light (except T4). With the increase of shading rate, the
daily averages of Pn, Lygs Py Aqv and @PS I fluctuated with increase first followed by decrease. All
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maximum values appeared in T2 and the minimum values appeared in T4. The Chl a/b, L¢psLepsRys Fv/
Fm,Fv/Fo,Fv'/Fm',qP and NPQ decreased with the increase of shading rate. The diurnal variation of Pn

followed a bimodal curve in T1 unimodal curve in T2,T3 and T4. [Conclusion] The best growth rate was

obtained under T2 treatment, and the most suitable light condition to P. scolopendrium tissue-cultured

seedlings was 7 520—8 253 Ix.

Key words: Phyllitis scolopendrium ;tissue-cultured seedlings;light intensity; morphological character-

istics; photosynthesis; chlorophyll fluorescence characteristic
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Table 1 Effects of light intensity on morphological indexes of Phyllitis scolopendrium tissue-cultured seedlings
) , BB T -
g ol LI H /cm? i Y It / . 2
b %fri T TE AL/ em M TR/ em 1 1“)4“’3& I AUy (fr}g cm™ %)
Single leaf area of . New leaves Specific leaf
Treatment Leaf thickness New leaves of take .
new leaves number . weight
sporangia number
T1 42.75+6.47 bB 0.44840.041 5 aA 10.842.77 aA 2.8+0.83 bAB 5.71+0. 380 aA
T2 65.05+7.17 aA 0.33640.035 8 bB 7.0+1.58 bB 4,4+1.67 aA 3.76+0.296 bB
T3 57.2147.96 aA 0.32840.033 5 beB 3.8+0.84 cC 1.8£1. 30 beBC 2.63+0.271 cC
T4 28.0542.04 cC 0.28040.037 4 cB 1.240.84 dC 0.4740.54 cC 2.194+0. 145 cC

TE R B P I AR 227 RSB SR AR A R/NE P8 3R0R 22 53 B35 (P<<0. 05) AR AR E PR RR Z R R % (P<<0. 0D, F

TP

Note: The data in the table are “means=standard” deviation. Lowercase and capital letters indicate significant different at P<Z0. 05 or P<C

0. 01.respectively. The same below.
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£t % a(Chl a) M4t % b(Chl b) fil gt £ E (ChD &

WASETH AR, YRy T3>T2>T1>T4, %
W Bl 2 4 50 RESE 2 0% 98 55 . 6k R 4H 5% T DL
I B o0 o S 28 Ok 1 O 55 06 1 W R FH LA B
559 6 AEDGIE G 25 Y A0 T A5 1 L I B o
SRR A WZ . K T4 4 ot 2
RO RIERAL, OISR a/b HEM, 5 T1
AbBEAR L, T2, T3 Ml T4 4b B Chl a/b {545 F
M T 6.4%.8.9% H1 10. 2% (P<C0.01), 3 i B
W TR S PR G RAPIR, R 0. 197~
0.205 mg/g, A ¥ 8 2 & T X | T1 4 3 (P <
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Table 2 Effects of light intensity on chloroplast pigment content of Phyllitis scolopendrium tissue-cultured seedlings

b3 M2 a/ M4 b/ Mg/ MR a/b EHE PR/
Treatment (mg - g™ ") (mg+g™ (mg+g 1) Chlorophyll (mg+g D
Chlorophyll a Chlorophyll b Chlorophyll a/b Carotenoid

T1 0.729+0.023 cC 0.33340.027 ¢BC 1.062+0.028 cC 2.19240.025 aA 0.149+0.012 b

T2 0.793+0.026 bB 0.38740.021 bB 1.180+0.023 bB 2.05140. 022 bB 0.205+0.013 a

T3 0.98740.027 aA 0.490=40. 031 aA 1.468+0.033 aA 1.997+0. 029 ¢BC 0.20040.014 a

T4 0.58740.037 dD 0.29840.035 cC 0.08540. 041 dD 1.969+0. 036 cC 0.19740.016 a
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Fig. 1 Diurnal variations of photosynthetic indexes of Phyllitis scolopendrium
tissue-cultured seedlings in different light intensity
£33 FAECXBEEXNIAKREAES Pn BHERXER AREN G
Table 3 Effects of light intensity on daily averaged Pn and solar energy use efficiency of
Phyllitis scolopendrium tissue-cultured seedlings
Ak 3 Hot A MR H¥ME/ (umol « m™2 « s71) JEREF R/ %
Treatment Daily averages of net photosynthetic rate Solar energy use efficiency
T1 0.547+0.08 bB 0.25740.03 cC
T2 0.837+0.10 aA 0.8640.02 aA
T3 0.35£0.12 bB 0.65+0.02 bB
T4 —0.13£0.06 cC —1.33+0.07 dD

L ik T g 7 g 2 ) 7 AR B R AR — B B A R
SRR 3 AN B, Ot A A RUR S (PAR)
/NF 50 pmol/(m* « B, B PAR (3 Pn PRis
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I TR E9 O B B GE N M. R W ROR
(Aqv) B T4 AbBRELARAN , HoAy 3 A4k B TC 1 3% 2%

F(P>>0.05),

~0-T1;-T2, A& T3, %14

. sﬂ)
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0 2(I)0 4(I)O 60IO 8(I)0 1 OIOO 1 2I00 1 4I00
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Fig. 2 Light-response curves of photosynthesis for

Phyllitis scolopendrium tissue-cultured

seedlings with different light intensities
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Table 4 Photo response curve of Phyllitis scolopendrium tissue-cultured seedlings with different light intensities

JetE AL/

PN

[FLE 3

[ESN- s

& 7% 3%
T ﬂlﬁ . (pmol + m™2 « s71) (pmol « m™% « s71) (pmol » m™% « s71) (pmol + m™2 « s71) %M§¥)&}:
reatmen Lsp Lcp Ry Prax a
T1 80656 aA 8143 aA 1.45040. 054 aA 1.993+0. 325 cB 0.026 840.001 3 aA
T2 617132 bB 38+2 bB 0.93040. 048 bB 3.809+0. 267 aA 0.027 34+0.002 1 aA
T3 533468 bB 3542 beB 0.82240.061 cB 3.2274+0. 386 bA 0.025 640.001 4 aA
T4 31024 cC 33+2cB 0.45040. 023 dC 0.84540. 237 dC 0.019 740.001 2 bB
2.5 ARAXBEEMNMNABRAEHEHRELXS T2.T3 b3 A BB B 9l 8 %, i T4 Ak
gz b A P PSIT RS MERE TR, ULBHIE A B2 . PSTI 82 FR

W2 38 9 6 2 H0mT AP S ofE B S e A 4
FIEE RGN AT oz B E, ks fr
/S PSRRI 68 7 AL 0% (Fv/Fm) (PS 1 ¥ 76 1
P (Fv/Fo) PSTT KRR (Fv'/Fm") Jefb# K
FH (qP) R AR Ak 2 K R B (NPQ) ¥ B )6 e 5
BEW /N R R R B BR T4 kb3 R B B (P <
0.05) 4k, Hi 4y 3 A~ b P ¥y A5 Ak AW L BB T1.,

x5
Table 5

e TR (OPS 1) Bifi b 2% HE 5 5 A I 55 52 5 3
JE R KB IMR R T2>T1>T3>T4,T2 kb3
AR E T1, T3, T4 Ab ¥R AN T 3. 5%, 4. 2% F
19.5%., T2 4b By OPS I fix . £ W %L T
PS 1 AT W i 6 R v FH T 4k 24 SO ) B 2 3k
JERE e, RIX ' R 0 A b

AEXBEETHARAEENHERRESH

Chlorophyll fluorescence parameters of Phyllitis scolopendrium tissue-cultured

seedlings with different light intensities

b 3

Treatment Fv/Fm Fv/Fo Fv'/Fm' qP NPQ dPS |
T1 0.79440.001 2 aA 3.84840.32 a 0.73740.003 a 0.926740. 048 aA 0.56140.11 a 0.62140. 055 ab
T2 0.79140.000 9 aA 3.787+0.28 a 0.73540.009 a 0.87540.052 aAB  0.383+0.08 ab 0.64340.049 a
T3 0.78440.001 3 aA 3.69440.34 a 0.7334+0.006 a 0.836740.053 abAB 0.346+0.09 b 0.617+0. 048 ab
T4 0.74640.001 5 bB 3.10140.35 b 0.72440.005 a 0.74340.055 bB 0.29040.13 b 0.5384+0.052 b

3 TheS%E

TE—EVL N Y 2l A B A AR B A 7
T A 18] 5 A8 R A1 5O IR PR 95 00 AR L A 5RO R AR

2 B o T BR U /0N I JRE | L R O S AR
A+ 5556 IURH B 068 T 3R 2 5% 1 7E A [7] Dl Hit i
JEFWRIM T R AR, A5, T2,
T3 4b##5 Chl a.Chl b.Chl &2 E MK &K
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e T 00 2 A B SR T 2R 47 3 B A 38, L% IR
SRR T AL i T2 kb3, A0 rf T1 Ab 3
(18 016 BE B J3E dR R  FL MO 5 3 R H AR Al 52 XU
i 2, 6 B L BEGR JEE  m J2 F BOR A TR G
#8488 13:00 B ) PAR IR T1 b 38X}
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A T R B
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& PSILEWIGAE 5 AL AL = 58 Al P a1 1) o 22
S8, JE I8 W 30 A5 1 R R A AR Ak L — ik
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HEW T 3% — A5 1 T4 4b 2R 4% 9% 0 2 801 B AR
Fv/Fm FFERT 0. 75 LR 2 22 WA 8 [ 5 B 0 4 bk
SR T A B R IR

T4 b FLAY T4 & & Pn H ¥ (H. P UL K
Ay (HEH A 3 AN b FR B 3 (P<C0. 01) FEAIK . AL
FEB S AT B AL IS, 3R B Ak B Y % IR R R
FE T A2 X IR 2 15 B A IR AR K . OGRS
T S FE A AN L DT UR 55 I R R R AR O
REMIBE . A FE R L IR & x4y &
55966 BV A il 25 8 R P i R R L 4 Syvert-
sen SO BESEAR H L 5906 B A T Rubisco M & 8T
B BHAT T CO. LT 1% 38 5 1Y 1 B2, I3 2852 i fiE 4)

XF G RE W, FBP w5 192 16 il S SBP 5 2 1k i 1) 715
PR R 23 5 M At 3 A2 56 8 1 W

ZEA MR 4 AL AR FE AT D& B, T2 Ab B A Er A
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