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Effect of Prolonging Light Duration on Growth and Photosynthesis

in Leaves of Exported Ficus microcarpa during Storage

CHEN Xiaoling, WANG Wei, WU Xuee,ZHANG Yao,CHEN Qingxi”

(College of Horticulture, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: In order to relief exported Ficus microcarpa leaves chlorisis and defoliation under dark stress dur-
ing storage,with F. microcarpa(cion was Thailand banyan) as material and suppling light with fluorescent
lamps(28 W), we investigated the effects of different supplemental lighting time lengths(0—12 h = d ') on
growth and photosynthesis in leaves of F. microcarpa after 28 d simulative storage. The results showed
that: (1) When the time of simulative storage was 28 d, the defoliation rate and chlorisis index of F. micro-
carpa which were supplemental lighting for 0 h » d™' were 89. 64% and 0. 52,respectively. While the treat-
ments with supplemental lighting for 8 —12 h « d™' significantly decreased defoliation rate and chlorisis in-

dex. As compared with supplemental lighting 0 h « d ', defoliation rate of the treatments with supplemen-
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tal lighting for 8 —12 h « d" ! were 35. 7%,39. 19% and 26. 08% . respectively. And chlorisis index were
0.25,0.28 and 0. 19, respectively. (2) With the extending supplement lighting time length, relative water
content(RWC) of F. microcarpa leaves decreased significantly, while the specific leaf weight (SLW) in-
creased significantly. The Chl a,Chl b,Chl(a+b),carotenoid content, Chl a/b content, net photosynthetic
rate(P,) and stomatal conductance(G,) increased with the extending supplement lighting time length and
the treatments with supplemental lighting for 8 —12 h « d7' were significantly higher than that of other
treatments. While intercellular CO, (C;) decreased. (3)Correlation analysis indicated that a significant posi-
tive correlation was found between F. microcarpa leaf defoliation rate and chlorisis index during simulative
storage. Defoliation rate and chlorisis index were significantly negatively correlated with chiorophyll con-
tent and P, ,while they were significantly positively correlated with C;. And P, was significantly positively
correlated with chiorophyll content and C;. However it had an outstanding negative correlation to C;. The
study indicated that the measures of supplemental lighting time could significantly decreased F. microcarpa
leaf defoliation rate and chlorisis index during storage. The better effect of supplemental lighting time was
8—12 h « d" ' which were supplied by 28 W fluorescent lamp. Considering the cost,the fittest supplemental
lighting time of F. microcarpa should be 8 h+ d”'. And the long time of dark storage condition destroyed
photosynthetic system in leaves of F. microcarpa and made them photosynthetic rate decrease. It was the
major reason that photosynthetic pigment content which non-stomatal limitation factor decreased.

Key words: Ficus microcarpa ;simulative storage;supplemental lighting time;leal growth;photosynthesis
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Fig. 1 Respective images of defoliation chlorisis
index of F.microcarpa
From left:no chlorisis(First level,green) ,a litter chlorisis
(Second level, green-yellow) , secondary chlorisis(Third level,
yellow-green) , serious chlorisis(Fourth level,leaf with a slight
spots) ,more serious chlorisis(Fifth level,leaf with

brown spots) and withered(Sixth level)
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Table 1 The growth appearance of F. microcarpa leaves with different supplemental lighting time
G K i i HALHR B ARXT 5 7K = Lt &
Supplement light time/(h « d 1) Defoliation rate/ % Chlorisis index RWC/% SLW/(mg * ecm %)

0(CK) 89. 6445, 66a 0.527+0. 06a 80.5640.79a 4.32+0. 18e
2 84.73+4.68a 0.51£0.07a 80.0240. 88a 4,56+0. 20de
4 69.84+5.01b 0.4520. 08ab 77.55240.95b 4,750, 19cd
6 53.46=+3. 98¢ 0.397+0.05b 77.35+0.63b 5.01+0.21c
8 35.7144.55d 0.25+0. 04c 74.1240.71c 5.49-+0. 22ab
10 39.1942.32d 0.28-+0.07c 73.63740.58¢ 5.37+0.17b
12 26.08+2.02¢ 0.1940. 06¢ 72.8840. 62c 5.75+0.19%a

TR PR 3 AT = bR UEZE s [R5 B J5 AN ] /NG 7 B R AL B Z [ 7E 0. 05 JKSPA77E 0 35 22 57 T Il

Note:Data are means® SD(n=23). Within a column, values followed by different lowercases are significantly different among treatments at

0. 05 level. The same as below.
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Fig. 2 The effects on defoliation rate of F. microcarpa under different supplemental lighting time
x2 AEAMAEEKTERTZEASBHIEREENTK

Table 2 The pigment contents of F. microcarpa leaves with different supplemental lighting time

s PN MK o At ”1’%? b i MR E (atb) & i 5% a/b WA ;:m? MR
gpplement Eght Chl a content Chl b content Chl(a+b) content Chl a/b content Carotenoid content
time/(h+ d™1) /(mge+g 1) /(mge+g™ 1) /(mge+g 1) /(mge+g™ 1)
0(CK) 0.68+0.09¢ 0.27+0.02ab 0.95+0. 11cd 2.50+0.06h 0.13+0.01d
2 0.7140.08bc 0.2840.02ab 0.9940. 06bed 2.5940. 14b 0.1440. 01bed
4 0.697+0.05¢ 0.22+0.02¢ 0.91+0.07d 3.10£0.07a 0.14£0.01cd
6 0.80+0.05ab 0.25+0.02b 1.0540. 06be 3.0940.11a 0.1540.01abed
8 0.83+0.04a 0.26+0.02ab 1.09+0. 05ab 3.1140. 06a 0.16+0.01ab
10 0.8440.03a 0.2640.02ab 1.10£0. 05ab 3.1940.02a 0.1540. 0labc
12 0.88+0.06a 0.29+0.01a 1.1740.06a 3.0140.18a 0.16+0.01a
x3 AEMAEEBKTEUMNEASBHAISEIBSHNETL
Table 3 The gas exchange parameters of F. microcarpa leaves with different supplemental lighting time
F AN Holt G R AL E MiiE] CO. #e B2 7N A
Supplement light P, Gy C T,
time/(h«d™1) /(pmol » m ™2 « s™ 1) /(mmol * m % « s 1) /(pmol « mol™1) /(mmol e m 2 « s 1)
0(CK) 1.90+0. 40c 6.27+0.78f 327.34435. 66a 0.2240.05¢
2 2.097+0. 43¢ 9.51+1.51e 281.75+25.23b 0.8440.11b
4 4, 6440.76b 15.48+2.07d 175. 46 420. 31c 0.8740.09b
6 4,.6540.52b 17.96+1. 88¢ 109.51420.01e 1.3740.09a
8 5.34+0.61ab 31.0943. 15a 75.78414.56f 1.5940. 16a
10 5.30+0. 72ab 26.10+2.95b 122.51420. 39d 0.8140.19b
12 6.12+0.67a 31.92+4. 11a 70. 26410, 74f 0.6140.23b
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Table 4 Correlation coefficients of defoliation rate, chlorisis index and photosynthetic parameters

of F. microcarpa leaves treated with different supplemental lighting time

S WHE R TREGOLAR SRRl T . .
Item Defoliation rate Chlorisis index Chl(a+b) content ~ Chl a/b content " ! 3 !

&M% Defoliation rate 1

# L4850 Chlorisis index 0.99" " 1

-4k % (atb) F ik Chl(atb) content  —0,89* * —0.91*~

42 a/b {4 Chl a/b content —0.79* —0.71* 0.47 1

P, —0.94"" —0.91** 0.71 0.91 1

T, —0.63 —0.54 0.42 0.73* 0.65 1

Gy —0.69 —0.61 0.48 0.73" 0.71* 0,97** 1

G 0.95" " 0.90* " —0.75" —0.90" " —0.97**  —0.80" —0.84"" 1

e x4 5I37R 0,05 A0, 01 7K iy 82 35 A 56

Note: * and * * showing significant correlation at 0. 05 and 0. 01 levels, respectively.
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