PYALA Y43 . 2014,34(1) :0162—0168
Acta Bot. Boreal. -Occident . Sin.

NXEHS :1000-4025(2014)01-0162-07 doi:10. 7606/j. issn. 1000-4025. 2014. 01. 0162

EENAEASHEREREZ TN

K OF.E B.ERAKZEGESE

NP AL 2 el 2 B » DU HE 22 625014)

W OECRAA T RO AS R AR B MR (75 % .50 %6 F1 250 206 I8, L&t B O A X H B AR EH .
Jea R B R IO S B R . SR W] (L) B I B AR B8 0, A ZE kR TR AR AR AR B R AR
B MR A RIS O G AR (P BB EECT,) RILFE (GO B CO, 3 EE (Co FEAR , LR
fECLOThE - Py TR 3 25 AT RE S AL IR . (20 A 7R RE 45 F T #9640 R A b B2 A5 s 0P I R R
Wik » 3 B 1 2o Ol MR e 194 A B I L] 5 FC DG A A R 7E 600 ~1 200 pmol « m? « s7H L OBRMEE RUTE 29, 89~62. 95
pmol » m™% « 7' ,CO, #ME S FE 78. 16~89. 41 pmol + mol ™', CO, M A S 7E 1 100 pmol « mol ™' 245 . ¥ 7 M & ik
73 13.06~25.63 pmol « m™% « s, X it By 3 17 3 R 452 98 L DB IR AN CO, ¥k BE XS HOu 3 BE D B Bk (3) %Ak
BRI R YOS EER R A AERME T (G0% R 25% kOt i PST 28 T 4% D6&1EM
JEH) S A B2 B O S T AR R B, PR R A F B AR Y HOE IR A R R
(7526 206 IR REA 3k HOG A A TR A G I ] L AR ARG B L AR 26

KB H b e AR s RO

HE S ES:QI45.79 XHkAR SRS A

Effects of Shading on Growth and Photosynthetic
Characteristics of Rosa hybrida

ZHANG Yong,CHENG Yi, WANG Qingming,ZHANG Yunting, TANG Haoru”

(College of Horticulture, Sichuan Agricultural University, Ya’an,Sichuan 625014 ,China)

Abstract; The effects of different shading treatments (25%,50%,75% and 100% of full sunlight) on the
growth, photosynthetic characteristics and chlorophyll fluorescence parameters of Rosa hybrida were exam-
ined in order to know the growth and physiological responses of R. hybrida to light regimes. (1)1t has been
found that with the decreasing light intensity, the leaf thickness,and flower diameter and flower formation
rate decreased,while the Chl content increased. The net photosynthetic rate (P,),transpiration rate (T,),
stomatal conductance (G,) and intercellular CO, concentration (C;) all decreased with the decreasing of
light intensity, while the stomatal limitation value (L,) increased. (2) The light compensation point
(LCP),light saturation point (LSP) and dark respiration rate (R,) also decreased as a mechanism of phys-
iological adaptability to light decreasing. The adaptability of R. hybrida to light was wide because the LSP
was 600~1 200 pmol * m * » s~ ' and the LCP was 29.89~62.95 ymol * m * + s ', The CO, compensation
point (CCP) was 78.16~89. 41 pmol * mol ', the CO, saturation point (CSP) was about 1 100 pmol -
mol ' and the potential maximum photosynthetic capacity (P,) was 13. 06 ~25. 63 pmol + m * « s ',

which indicated that light intensity and CO, concentration have greater impact on photosynthesis rate. (3)
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The chlorophyll fluorescence parameters indicated that with the increasing of light stress,the reaction cen-

ter of PS] was destroyed, photosynthetic electron transform capability was weakened and photosynthesis

was restrained. It is indicated that R. hybrida is a sun plant with shade tolerance. Moderate shading (75%

of full sunlight) can improve its photosynthetic capacity and the flower quality,and reduce the photoinhibi-

tion in R. hybrida.
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Table 1  The growth and development of R. hybrida under different shading treatments

A HE i E-ill Ry R M5R i R AL
Treatment Plant height Stem diameter Leaf thickness Chl content Flower diameter Flower formation
catme /em /mm /pm (SPAD value) /em rate/ %
> R
S 54.07+4. 06b 11.7142. 62a 1475247, 38a 38.33+0.58b 7.96+1. 14a 62.78+1.57a
Full sunlight
s N e
7204%7]6““ . 62.60+7.81a 12.01+1. 38a 135.6447.25b 41,70+1. 21a 7.59+1. 28ab 59,5442, 36ab
75% full sunlight
0 N HE
0% RKM 55.20+4. 76 0.76%1.65ab  112.56+6.35bc 42,1040, 62a 6.9740.78b 56. 64-+1. 58b
50% full sunlight
$ 0 N HE
25/ &kl 5. 9746, 18¢ 93740, 40b 109. 847. 40c 437040, 15a 6,070, 95¢ 50. 162, 06¢

25% full sunlight

T R R T A B ER (n=>15) 5 RSN R /NG 78405 0t BAR B Z [ AE 0. 05 /K778 % #E2 5 (P<<0. 05) . T,

Note:Data in the table are mean®SE(n=>15) ; The different letters in the same column indicate statistically significant difference at 0. 05 level(P<C0. 05). The

same as below.
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Fig. 1 Net photosynthetic rate-light response

curves in leaves of R. hybrida
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Table 2 Gas exchange parameters in leaves of R. hybrida under different shading treatmentss

fhgm «iﬁ§ﬁ$ /Tl?lg;%l;“f iﬂ%ﬂi? Ji L((b 353 AU /ké}@][jﬂ%iﬁ%
Treatment / (pmol « m? . s~ /(mmol « m?es )/ (mmol » m? . s 1) /(umol « n?’z s h) L/%A /(pmol » mol 1)
2968 Full sunlight 7.65+0.17b 0.19240.02a 4.16+0. 21a 304.59+4.12a 21.74+1.08b 2.08+0.04b
75% 4618 75% full sunlight 8.5240.37a 0.19840.01a 1.084+0. 16a 303.92+1.78a 22.2440.29b  1.8940.008c
50 %408 50% full sunlight 6.65+0.15¢ 0.13640.01b 2.83+0.09b 301.31+1.89a 22.3140.18b 2.16+0.09b
25 %496 25% full sunlight 6.11£0. 18¢ 0.12540.01b 2.8040.13b 286.6242. 89b 26.5940.78a  2.414:0.06a
R3 AEEBEGTAFHLEEGRLBESH
Table 3 Photosynthetic parameters of R. hybrida under different shading treatments
fhT SR LM BRI A EE LR SIES FWETFHE
Treatment I‘SIJ B I‘CF B max d AQY -
[(umol*m % +s 1) /(gmol+m ?+s 1) /(umolem ?+s 1) /(umolem 2+s 1) /(umol+ pmol 1)
2618 Full sunlight 1 205.7+102. 6a 62.95+5.47a 11.25+0. 24b 2.3340.22a 0.04940.007a
5% &3 75Y% full sunlight 1189.5+85. 4a 19.49+3.56b 12.76+0.17a 1.96+0. 14h 0.045-0. 003a
50 %4688 50% full sunlight 789.6+53. 4b 37.56+3. 42¢ 8.84+0.11¢ 1.83£0. 26bc 0.051£0.012a
25% 468 25% full sunlight 649. 4434, 2¢ 29.8942.37d 6.63+0.15d 1.6540. 30¢ 0.0424+0,012a
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Fig. 2 Net photosynthetic rate- CO, response

curves in leaves of R. hybrida

x4 AEEHEXEGFTAEH CO, MEMESH
Table 4 The CO, response curves of R. hybrida under different shading treatments

Ab 3 CO, 1 F1 A5, CO, M BRACE WEERRIEARES
Treatment CSP CCP CE , P,
/(pmol « mol™ 1) /(pmol « mol™1) /(pmol + m™% « s71) /(pmol » m~2 « s 1)
4568 Full sunlight 1135.9+102. 4a 84.83+1. 24b 0.0447+0.0003b 17.5240.27b
75% 426 75 % full sunlight 1 050. 8498, 5a 78.16+1. 16¢ 0.0579+0.0004a 25.63+0.18a
50% 458 50% full sunlight 1143.2£104.7a 88.38+1.57a 0.024240. 0002¢ 14.5840. 22¢
25 %46 25% full sunlight 1094, 4499, 6a 89.414+1.12a 0.0212+0. 0002¢ 13.06=+0. 15¢

x5 AEAEBEHTAFHAHEZERALSH
Table 5 Parameters of chlorophyll fluorescence of R. hybrida under different shading treatments
b LD NP A A5 PST & KOb A 2 30% PST W eI 1
Treatment F, Fn F, F,/Fy F,/F,

45688 Full sunlight 0.47740, 27c 1.906+0. 15¢ 1.429240. 14c 0.748+0.002¢ 3.00020. 081¢
75% 4R 75% full sunlight 0.48540.17¢ 2.72940.08a 2.24440.07a 0.82240.003a 4,62740.085a
50 %408 50% full sunlight 0.57440.29a 2.55540.12b 1.9800. 09b 0.77140.002b 3.37440.056b
25% 408 25% full sunlight 0.55140.13b 2.40540.06b 1.8540.07b 0.77040.008b 3.36740.057b
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BB ERAN(P<C0. 05) . F, R840 5 4 3% 45 5
I 2% F1F, Bt 5506 PS I GAk 2 75 v
P LA T PSR OCRE s M 206 AT H %
Fo, #F, BAR Ul PSR 28 T 4% .66
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