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Study on Light Response Characteristics of Chlorophyll Fluorescence Comparison in
Seedlings of Different Provenances of Styrax tonkinensis

ZHAO Xun,LI Yin-gang, LIU Xin-hong
(Zhejiang Forestry Academy, Hangzhou,Zhejiang 310023)

Abstract; Taking six different provenaces of Styvax tonkinensis as materials,the light curve of chlorophyll fluorescence of
Styrax tonkinensis were measured with LI-6400 portable photosynthesis system and comparatively analyzed, for
comparing the light response characteristics of chlorophyll fluorescence in seedlings of different provenances Styrax
tonkinensis. The results showed that as the illumination intensity increased, photosynthetic responses curves of actual
photochemical efficiency (PhiPS11), Photochemical quench (gP), and Photochemical efficiency in the light (F'/Fm')
dropped, while curves of Non-photochemical quench (NPQ), Photochemical rate (PCR), Electronic transfer rate (ETR)
ascended. There were non-obviously differences in PhiPS2, Fv'/Fm’,qP,ETR and PCR,of these provenances except for
‘Yong’an of ‘Fujian’.

Key words: chlorophyll fluorescence;light response curves;Styrax tonkinesis ; provenance ; domestication
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L2.2 hiefiiks AR EHERE LKA,
B TR RAER L, SR A L (3 IEAZ T, AASHEAE
B R IR(CKD , 36 10 Mb B, A0TE 9 IR E . 403
e 2 FENLHES , i RO AL BE AR I BET LR 1. &R
SIFTEi R R GEE”, F A& 460 g/ke) , BEAL Ak 2E 4l
BRBRES (Ff VLI ™, & HA AL — 8% 120 g/ke) .4 AE R 43
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x1 HEBE &b 28 Bk Berig it
Table 1 Experimental design of fertilization treatments
MAEAE  AEN)/ge &1 BIE@®0) /g A HEO)/ge !
0 0 0 0
1 0.5 0.55 0.45
2 1.5 1. 20 0. 90
3 2.5 2.50 1. 50

L2.3 JufeBals M 2011 45 2 A 25 HIFIR K AE
FOERE TR, B RS, R T & B 402
O PR SEORLE R R, FH AL S ZF-2 BR BT G H

FERE ., B ERTE B 45 % 70% , LA4 6 B8 Fo it BE
BFETEANEE 9 4.

L3 THWE

L3.1 HEmAFEIERNE ESLEERBEITR
TH5 Ab B ARk R L TF AL BRAR T AR 80 T8 P K A 2T
WRE ST 9 bk, BOFIE.

1L.3.2 MRRESENE BRSO R G
S~THHMEM GRS E. AERFER1: 1/ 80X%H
B Z BB DR E MR R a 5 b E RS, 7E54
HERE E BB AR . 2 EBK RATALYLYD SR , ¥95)
TR AJERREL 0. 200 g A EZERE . fnA 25 mL $2BUK
AR 35°C MR GIEFM+, BALRE 12 h, it
B A B B T HG R, 7E 663 F 645 nm £ BB,
SRHEGEE M bMSE, SIKEE.

1.3.3 JeR4ERNIE F4 A 12 HGQEHE)S 46 d,BEXR)
14:00~1500 K2 E LI-COR 25477 1 LI-6400 {H#
FOEEMESCNE & f8tn, A F G R (P,) K5
AR (T ] CO M (C) SILRE(G) , FAL B L
R R 3 R TIE e R EEWE 5 K.

1.3.4 M ZEGE NI EHBEE N E A A
LI-COR A R] ) 6400-40 2GR 2 M E M F NS EL. 6
TERTIECMIRE KR EE 200,800,1 500 pymol » m™* « 7',
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BE R DPS f1 SPSS 11. 0 #4453, £ E L
Duncan FE M EH.
2 HRESW
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i RBRAE SR B R F K CE TR R By B K 37.5%.
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FESRAIMALAL T LR DR 454 . AP B A 7T LU
o A E S S TR A I AR AR T 3 A R Bk
P E IR E A4 KB T EERERYE.
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Table 2 Effects of different substrates on the growth of
Cordiocrinum giganteum
e Pk BARRIE B P K SERFFIEREL
Average plant Flower number Inflorescence Average flowering
Substrate
height/cm per plant/ 2% length/cm days/d
S1 105. 7042. 37d 12.154+0. 69c 13. 7640. 28b 19bc
S2 121.30+3. 21bc  11.7840. 72¢ 14.1740. 12b 17¢
S3 117. 3042. 16¢ 14.32+0. 92b 14. 2340. 15b 21b
N 145. 424+3. 61a 17.21+1.13a 16.19+0. 48a 24a

HRPEIAER T EE AR, REF R 2R B FP<0.0D);
T,
Note:Each value is the mean= SE of nine replicates, and the super terms with in

each column indicate significant difference between means (P<C0. 01). The same below.
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Table 3 Effects of different fertilization conditions on
the growth of Cordiocrinum giganteum
A e SRR BRRIE A B HEFK SEEIFF KRB
Fertilization ~ Average plant  Flower number  Inflorescence  Average flowering
condition height/ cm per plant/2& length/cm days/d
NOPOKO(CK)  80.13+1. 16h 8.85+0. 32¢ 8.3440. 37 1le
NI1PIK1 90.24+1.23g  9.87+0. 26cd 9.45+0. 21d 12e
N1P2K2 154.16+1.78b  14. 98+0. 24a 15. 95+0. 55a 23a
N1P3K3 118.51+2.18f 13.1740.59b  12.35+0. 62c 20b
N2P1K2 125.68+1.76e  10.35740. 31c 14. 53+0. 59b 14d
N2P2K3 165.18+2.21a  15.2140.43a  16.48+0.47a 24a
N2P3K1 145. 3742.75¢  10.43+0.51c  14.3240. 37b 19b
N3P1K3 135.184+2.14d 12.2140.19b  14.06+0. 32b 17¢
N3P2K1 158.17+3.11b  14.0640.39a  15.89+0. 63a 23a
N3P3K2 92.37+1. 41g 9.46+0. 34d 9. 5440. 34d 16¢
F4 TEAXBEAMNFERBEERPTW
Table 4 Effects of different conditions of illumination on
the growth of Cordiocrinum giganteum
piiE s S YRk RS BRRIE A B K F-EFFAEREL
Illumination ~ Average plant  Flower number  Inflorescence  Average flowering
condition height/ cm per plant/ & length/cm days/d
NG 111.30£3.21c 9.1240.71c 10. 0430. 65¢ 9c
SERHRE 45% 174.21+3.52a  17.86+0.63a  17.2140.47a 24a
SERHRE 70%  135.4642.78b  12.1740.54b  14.49+0. 35b 16b

2.2 EBAXTEFEKREAM SR GBI
A48 B AR B S0 B2 6], AR K A B R B
BERFCRS . EHE A5 BAEKAHRER ab Al
R R A BT L B R 62. 496.50. 350
58. 96 s MERHE 700 AbPIAERR A IR K a b FIE MK

B B LU IR A 3 0, P 3B 43 B Lo X B 18. 206,
12. 09670 16. 496 HIMGAT L, 35 BE (4 K 4 B 18 % 175 = vt
BRI LI SRR’

x5 ARAAXABEZFUHNFEXRES
HEERSEHFM
Table 5  Effects of different conditions of illumination on the
chlorophyll content in leaves of Cordiocrinum giganteum
mg/g FW
JeRE &AM 4R a 4% b R AR
Tllumination condition Chl a Chl b Total Chl
20 G D 1. 3210. 047¢ 0. 54970. 024b 1. 870=0. 032¢
SEEHBE 45% 2.145+0. 082a 0. 82540. 032a 2.970740. 072a
JERERE 70% 1. 561+0. 052b 0. 6154-0. 016¢ 2.176£0. 054b

2.3 X AEKRE S RER R

ot AR (Pr) AT RAEY) 66 B ) I E Z 1847
HIZR 6 AT, 45 0 IEAAL T T e G R B3 T H
B2 A, IR TR Ul B K 7R T R
RE G EBEBEERKER NEEAEGSHKRE,
A5 VOERAAL TR K T A 28 BB R (T ) B AL E (Gs)
v T AR K 706 , ML A CO, e BEMMIE T H &
2 M3, H A IR A TR R iR R T 706 ERAAL 2
A5 VORISR T KA A I 28 S R N5 , A A 1A K 43
BN, SRR AR YR s T 5 R CO, Yk BE 3
TR CO M IR T 3h T A6 & 1R R
Ao BE ST A 3 't R R A A AL T BE AR BB ALK
VA 3 BT A AER T AL A A BT A

x6 AEIEEX AR A XS RN
Table 6 Effect of different shading treatments on the photosynthetic characteristics of Cordiocrinum giganteum
B S BRELAHR Pn HEHEE Tr Jaie) COz ¥R BE Gi SILFHE Gs
Illumination condition /pmol COp « m=2 « s~1 /mmol HoO e m—2 « 571 /pmol COz « mol ! /mmol HyOQ e m—2 « 571
A 4.17+40. 12¢ 2.65+0. 07c 175.514+5.17b 0. 68=0. 03¢
B 45% 13.780. 15a 4.9540. 06a 136. 143, 19c 2.5440. 06a
SEREE 70% 10. 12+0. 21b 3.724+0.13b 352. 345. 26a 1. 2740. 04b
=7 AEIEHNABEAHEERLNSHHT M
Table 7 Effect of different shading treatments on the chlorophyll fluorescence parameters of leaves of Cordiocrinum giganteum
B S /NI Fo BRI Fo BREFHE Fo/Fn PSI & F20 3% Ppg HAFEFEK gP

Illumination condition Min fluorescence Max fluorescence

Max quantities efficiency quantities efficiency Photochenical quenching

Eoinid 535. 474+ 2. 54b 2 215.47+12. 13¢
SERHRE 45% 421.17+3. 15¢ 3 123.31+14. 36a
SERHRE 70% 581.14=+2. 31a 2 637. 21410. 57b

0. 4431=£0. 0010¢ 0. 276 £0. 002¢ 0. 31840. 002b

0. 815440. 0021a 0. 47540. 004a 0. 452+0. 006a

0. 654340. 0012b 0. 338+0. 002b 0. 32140. 003b

2.4 P EAE KA A AR

T RIEE N E f /NI (Fy) I KR (F,) &
Pl ANk T & (F,/F,), 45%H 70 %815 &b
) F,/F, {8 0.8154,0.6543 B . & F & B K
0.4431, F,/F, 28708 T WA /N, A2 F
FAE R AR 0 5 , T 76 B 38 T B B RIS, DR B 4 6 R
HERZ2DEIE ., R, F,/F, 2R T E& PSIR N H

DIEREFAHS R B K PSIG AEH H AR, Sk PSII
FFSGRERIBE F , U BA-2 6 IR A B8 S T 52 Mt AR R A O
AE AY BE 7, T 3E B2 114 3 1 BE 2 e A bR X Ol BB B A A
BR.
3 HitHihig

B R AR R, B IE R RER BT E
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Effects of Different Cultivation Measures on the Growth and
the Flowering Characteristics of Cardiocrinum giganteum

ZHANG Fan,LIU Min,ZHAO Jing-long, DENG Jie, YU Ting
(College of Landscape Architecture,Sichuan Agricultural University , Wenjiang , Sichuan 611130)

Abstract; Taking Cardiocrinum giganteum as test materials, the effects of different substrates, different fertilizer
proportions and different shades on the growth and the flowering characteristics of Cardiocrinum giganteum were
studied. The results showed that the average plant height,flower number per plant,inflorescence length,flowering period
of substrate 4 (40% garden soil + 30% perlite + 30% humus soil) were the highest, the growth and flowering
characteristics of Cardiocrinum giganteum plants fertilized with N ¢ P ¢+ K=2 ¢ 2 : 3 proportion were the best. In
addition, under the 45% shading treatment, Cardiocrinum giganteum had high relative growth rate, net photosynthetic
rate, transpiration rate, stomatal conductance and low concentration of intercellular CO,, and the physiological
characteristics of Cardiocrinum giganteum were generally better than full sunlight treatment or in 70% shading
treatment. While excessive shade made a low photosynthetic rate, and reduced the growth. Therefore, the reasonable
cultivation measurements of good matrix, rational fertilization and moderate shading were the keys for introduction and
domestication of Cardiocrinum giganteum.

Key words: Cardiocrinum giganteum ; proportion of substrates;formula fertilization; shading; photosynthetic characteristics;

domestication
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