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Effect of Shading on Chlorophyll Fluorescence Characteristics of
Viola variegata and Clematis heraclei f folia

DONG Yanna', LI Lianlong® ,GUO Sijia' , ZHAO Shuo' , LIU Dongyun'
(1. College of Gardens and Tourism , Hebei Agricultural University,Baoding, Hebei 07100032, Beijing CCI Archictural Design Co. Ltd. ,Beijing
100192)

Abstract: Taking Viola variegata and Clematis heraclei f folia as test materials, the effect of different shade degrees on
two kinds of plant chlorophyll fluorescence parameters were studied. The results showed that,with the increase of shade
degree, the chlorophyll fluorescence parameters Fv/Fm, Fv/Fo,Fv'/Fm' »@PSRII, qP, ETR of Viola variegata increased
too,while the qN decreased gradually, which reflected the strong adaptability to light of variegated violet; with the
increase of shade degree,the chlorophyll fluorescence parameters Fv/Fm,Fv/Fo,Fv/Fm’ ¢P,ETR, ¢oPSRII of Clematis
heraclei f folia increased first and then decreased, while the gN showed an increasing trend after the first decreasing,
which reflected that Clematis heraclei f folia had a certain degree of shade tolerance.

Keywords : shading; Viola variegata ;Clematis heraclei f folia ;chlorophyll fluorescence parameters

83

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- EHRIEFF - 1m0

wF @ ¥ 2016019):83~88

b R PTRERRE ) 5 [FIBTBF 5 i O KB L & R 2 80w
63 T O 7 S D O 5 2 T R B AR PR e AL, LA
NREETRERI R R ETREESE,
1 #Rl5H*®
1.1 RIS AN

REHALF T MNHEH = X E P 428 57 M
ALl i el AR R 2 B 5T B A B 4 I, b At R £2113°16, L
4 23°7' MK 118 m, FFHEE 21.9 C,F &K E
1 696.5 mm,4E-3 H HB% 1 800 h L F, +3EHALK
O3t B A — A IR o A T B A B
L2 REekR

PR Y R O KR BN R, L 22 MR, F
2014 FFIGSE ) FPF, i R R TR S LRI AL 44 L3R 1.
1.3 K
L31 KEEZZEHRAEERE RPMAETT MG

o X R FH () — A 39 8 Ao ) 7 o R AT St R
BB 60 £k,20 Bk 1 AV/DNX,3 WER . /MX ] L 243
KELRF BT HITRE. 2 ERKELT H
FHIELIG 5 14.21.30 RBHRIAE KR L2 B0 16 F 1915
DU AR HAE TR R H S S 1 9
AW, 4 WO E 2RI TR FIER 2 B ERBIEF
IR R IE 48 /N A5 i R BRI AR 5 3 G, B SRR
IEHE I RIBAE /DN WA 1/3~2/3 HBZE 4 6E R,
R BUKBORAEEE 4 L WA EL,H 2/3
MR R AR KA RE R 55 R, A AR AR R B O, ek

O H e IR, T — (T X 1
I.D. XC I.D. XC 1.
(TD e ¥ Ep e <3< - Rl D.

NIEEFY,CRHREFFHHRIMRELL D R EE
SFYLCroASEBREL

x1 SRKEERR

Table 1 Information of Catharanthus roseus G. Don in the experiment
£ R T4 p3 Eics LTI KW
No. Name Source of material No. Name Source of material
CR1 CRAIR®RE % E Goldsmith /A #] CR12 CRIHER A EEZERATHE
CR2 CRALBEM 2% Goldsmith /A 7] CR13 SRk EEZRAH
CR3 R’ 2% Goldsmith /A 7] CR14 RPEAE EEZRAH
CR4 CRREEEE % E Goldsmith /A #] CR15 RV RT EEZERATHE
CR5 CRPLEP 2 2% Goldsmith /A 7] CR16 R EEBILEIR EEZRAH
CR6 CRArEae’ % & Goldsmith 2AH] CR17 RPHRAE EEZERATHE
CR7 SR EEMBRALIR EEZEAH CR18 i TS YN Cd EEZRAH
CR8 CRFFER LR EKEZEAH CR19 AL E’ #%[H Floranova A H]
CR9 R BALE KEZERAT CR20 AR A 3%[H Floranova /]
CR10 RSP EEZEAH CR21 P AR BB A #[E Floranova A 7]
CR11 RIS EEZEAH CR22 RV rRaE’ EEZRAH
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Table 2 The disease index of varieties of Catharanthus roseus G. Don after infected with Phytophthora nicotiana
1&E LY Disease level r——
45 No. 4% 14 X The 14t day 4% 21 X The 21th day 45 30 X The 30t day
Disease index
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
CR1 20 0 0 0 0 18 2 0 0 0 6 0 2 4 8 0. 89
CR2 20 0 0 0 0 12 2 4 0 2 4 2 2 1 11 1.05
CR3 19 1 0 0 0 10 0 0 2 8 0 0 0 0 20 1.31
CR4 18 2 0 0 0 17 3 0 0 0 0 0 0 0 20 1. 23
CR5 18 2 0 0 0 17 2 1 0 0 2 3 0 5 10 1. 01
CR6 19 1 0 0 0 18 2 0 0 0 0 0 0 0 20 1. 22
CR7 3 1 0 3 13 10 0 0 2 8 0 0 0 0 20 1. 66
CR8 5 3 3 4 5 0 2 2 1 15 0 0 0 0 20 1. 80
CR9 19 1 0 0 0 17 2 1 0 0 0 0 0 0 20 1.23
CR10 15 2 0 0 3 0 2 0 0 18 0 0 0 0 20 1.74
CR11 15 5 0 0 0 2 0 0 2 16 4 2 2 1 11 1. 38
CR12 14 4 2 0 0 2 0 1 3 15 0 0 0 0 20 1.71
CR13 18 2 0 0 0 0 0 2 2 16 0 0 0 0 20 1.70
CR14 17 2 1 0 0 0 0 0 0 20 0 0 0 0 20 1.75
CR15 18 2 0 0 0 0 0 0 4 16 0 0 0 0 20 1.71
CR16 15 5 0 0 0 0 0 2 4 14 0 0 0 0 20 1. 70
CR17 13 1 2 1 3 0 2 2 1 15 0 0 0 0 20 1.73
CR18 14 5 1 0 0 0 0 2 1 17 0 0 0 0 20 1. 66
CR19 15 5 0 0 0 0 0 0 2 18 0 0 0 0 20 1.74
CR20 17 3 0 0 0 4 1 1 0 14 0 0 0 2 18 1. 58
CR21 8 2 4 2 4 0 0 0 0 20 0 0 0 0 20 1. 84
CR22 17 3 0 0 0 2 0 1 3 15 0 0 0 0 20 1. 69
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Fig. 1 Variation of soluble protein content in leaves of Catharanthus roseus

G. Don after infected with Phytophthora nicotiana
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Table 3 Variance analysis of soluble protein content among different varirties
R F {4 F value P& P value
% f HmE  ERET IR k] R RERE R IR k] R
urece O
. DF Before Early stage disease =~ Mid-stage disease ~ Later stage disease Before Early stage discase =~ Mid-stage disease  Later stage disease
variance
planting infection infection infection planting infection infection infection
#hF Variety 21 15.58% * 5.62% * 6.42* * 5.22%* <C0.000 1 <C0.000 1 <C0.000 1 <C0.000 1
FHH Replication 4 0.22 1.58 0. 98 0.77 0.028 6 0.198 5 0.102 8 0.087 6
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Fig. 2 Variation of soluble sugar content in leaves of Catharanthus roseus

G. Don after infected with Phytophthora nicotiana
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Table 4 Variance analysis of soluble sugar content among different varirties
R F {4 F value P14 P value
% f Bl AT B HTH B B E FEAH AT B HTH B B E
ur.ece © DF Before Early stage disease =~ Mid-stage disease ~ Later stage disease Before Early stage discase =~ Mid-stage disease  Later stage disease
vanance planting infection infection infection planting infection infection infection
Rl Variety 21 42.19%* * 18.32% * 10. 15 % * 9.18* * <0. 000 1 <0.000 1 <0.000 1 <0.000 1
FHH Replication 4 0. 96 1.71 1.76 1.56 0.098 6 0.183 7 0.204 4 0.185 6
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Table 5 Variation of POD activity in leaves of Catharanthus roseus G. Don after infected with Phytophthora nicotiana
Eies FEAHAT RRRTI R RBwIEH
No. Before planting Early stage disease infection Mid-stage disease infection Later stage disease infection
CR1 11. 94-0. 7ab 11. 740. 7abed 9. 740. labed 9.141. 7abc
CR2 11.540. 7a 10. 4+1. 2abede 11. 9+1. 9ab 9. 240. 9abc
CR3 10. 94-0. 7abede 9. 8110. 15bcde 9. 17£0. 9cde 8.2+ 1. 1bcdef
CR4 11. 1+1. 5abc 12.540. 3a 8. 98+0. 02cde 8.0+ 1. 6bedef
CR5 10. 740. 5abede 9.3%1. 5de 11. 140. 7abe 10. 040. 8ab
CR6 10. 33-0. 5bede 10.2+1.6 9. 2%1. 2cde 9. 2+0. 8abc
CR7 9.1+£0. 7de 9.4+0. 4de 8.1£0. 1de 7.3%1. 5cdef
CR8 9.0£0. 8e 9. 7£0. lede 7.1£0. 5ef 7.7£0. 1bcdef
CR9 6. 3+0. 9f 5.9+2. 1f 5.9+l 1g 5.2+0. 3g
CR10 9. 7£1. 3cde 10. 240. 4abcde 9. 7£0. labed 8. 37£0. 9bcdef
CR11 9. 3+0. 9cde 11. 740. 9abed 9. 97£0. 7abed 10. 740. 5a
CR12 10. 7+1. 5abede 10. 640. 4abcde 9. 7£0. 7abed 7.0=£1. Ocdef
CR13 10. 741. 3abede 11. 640. 2abed 10. 02+0. 4abed 8. 0£0. 2bcdef
CR14 9. 3+1. 9cde 11. 0%1. Oabed 10. 140. labed 8.5+ 1. lacde
CR15 10. 241. 4bcde 9.1£1. 9de 9. 5£0. 7bed 6.4+0. 4ef
CR16 10. 610. 6abcde 8. 2+3. Oef 9. 97+2. labed 6. 6+0. dedf
CR17 10. 3+1. 1bcde 10. 9£1. 7abed 10. 342. 3abed 8.4+0. 6bede
CR18 10. 040. 2bcde 12.140. labc 9.1+1. 3cde 8.1740. 5bedef
CR19 9. 7£0. 3cde 10. 340. 3abcde 8. 6+0. 6de 6.0+1. 2{g
CR20 9. 340. 1bed 11. 4+1. 4abed 12.0+2. 4a 8.140. 9bcdef
CR21 11.8+1. 4ab 12.4+1. 6ab 12.1+1. 1a 7.7=+1. 5bedef
CR22 11. 040. 75abed 12.740. 3a 9. 043. Ocde 8. 9=+ 1. 5abed
T FAFVBE G R F/NE F 8 30m 22 57 .35 (P<<0. 05), F Al
Note: Different lowercase letters in the same column indicate significant difference at 0. 05 level,the same below.
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Table 6 Variation of PPO activity in leaves of Catharanthus roseus G. Don after infected with Phytophthora nicotiana
EiRes RERE R BOR R B P B
No. Before planting Early stage disease infection Mid-stage disease infection Later stage disease infection
CR1 2.940.4 3.4740. 4cde 3.6+0. 3abc 3. 9740. 3abcde
CR2 2.24+0.1 3.2+0. 1defg 3.9+0. 2a 3.5740. 6def
CR3 2.740.2 3.4740. 2dce 3.94+0.3a 3. 670. 5cdef
CR4 2.940.3 3.7+0. 4bc 3.240. 5bedef 3. 6740. 2cdef
CR5 2.340.2 4.0+0. 3ab 4.0+0. 5a 4.340. 4a
CR6 2.740.2 4.3+0. 4a 4.0+0. 6a 3.6740. 1cdef
CR7 2.140.7 2.9+0. 3fg 2.5+0. 3gh 2.8+0. 2gh
CR8 2.140.2 2.9+0. g 3.0%0. ledefg 2.5+0. 3hi
CR9 2.240.1 1.7 £0. 2§ 2.0+0. 2hi 1.840.1j
CR10 2.5+0.2 3.4740. 2cde 3.6=40. 5abc 4.17£0. 2abc
CR11 2.4740.1 3.6+0. 4c 3.7%0. 2ab 4.4740. 3a
CR12 3.1£0.4 3.140. 1defg 2. 9740. 2defg 4.2+0. 6ab
CR13 3.040.1 4.2+0. 1a 2. 640. 5{gh 4.2740. 2ab
CR14 2.3%0.3 2.9740. g 3.9740. 6a 3.4+0. 4ef
CR15 2.0£0.3 2.140. 2h 2.57+0. 3fgh 2.6+0. 3h
CR16 1.940.3 2.2740. 1h 2. 7%0. 2efgh 2.47+0. 1hi
CR17 2.1£0.2 3. 140. 4defg 3.3740. 3abcde 3.8+0. 6abcde
CR18 2.4+0.3 3.140. 2defg 3.140. 1bcdefg 4. 0£0. 2abcde
CR19 2.7%0.5 3.440. 2a 3.87+0. 3a 4. 0£0. 3abcde
CR20 2.2+0.1d 3.2740. 2defg 3.370. labede 3.97£0. 5abcde
CR21 1.940.4 2.970. 5ig 3.440.4 3. 6£0. 3cdef
CR22 2.440.2 3. 240. 3defg 3. 140. 5hedefg 3.54-0. 1def
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Physiological Responses of Varieties of Catharanthus
roseus G. Don After Infected With Phytophthora nicotiana

WANG Wei, HE Manmei, NI Jianzhong, LIU Wen, DAI Seping
(Guangzhou Municipal Key Laboratory of Landscape Architecture, Guangzhou Institute of Forestry and Landscape Gardening, Guangzhou,
Guangdong 510405)

Abstract: 22 Catharanthus roseus G. Don varieties were cultivated in this experiment to study physiological responses of
varieties of Catharanthus roseus G. Don after infected with Phytophthora nicotiana. The results showed that most of
‘Taipingyang ’ Catharanthus roseus G. Don varieties were classified as low resistant variety. The varieties ‘Kala’showed
higher resistant than other series varieties. Several biochemical indexes were tested after different periods when varieties
of Catharanthus roseus G. Don infect with Phytophthora nicotiana. The results revealed that the soluble protein content
had the same change trend with resistance level,and the soluble sugar content and resistance level seem to be negatively
correlated. According to the research results, the activities of PPO gradually increased with the change of damage time and
there were no significant difference between the activities of POD and resistance.
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