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Effects of shading on the photosynthetic characteristics
and chlorophyll fluorescence of the endangered
plant Yunnanopilia longistaminata

YANG Guan-Song. ZHANG Ai-Li, SHEN Shi-Kang ",
WU Chun-Yan, WANG Yue-Hua, SHEN Yi

( School of Life Sciences s Plant Science Institute, Yunnan University » Kunming 650091, China )
Abstract: In order to provide the scientific basis for the species conservation and sustainable exploitation and utiliza-
tion, the effect of different shadness(0,50%,65% and 80% shading) on the photosynthetic characteristics, chloro-
phyll fluorescence and stomata structure of an endangered species Yunnanopilia longistaminata were studied. The
results indicated that net photosynthetic increased at 50% shading but decreased at 80% shading. The transpiration
rate and stomatal conductance increased at both 50% and 65% shading,which was helpful to photosynthetic process.
Meanwhile, both of net photosynthetic and transpiration rates of the plant were suppressed as a result of the stomata
limitation and the increase of the intercelluer CO, at 80% shading. For the chlorophyll fluorescence parameters, the
maximal photochemical efficiency (F,/F,) and the actual quantum yield of photosystem [[(®pg) decreased signifi-
cantly under 80% shading. Shading treatments also decreased the stomatal density and stomatal index.
Key words: Yunnanopilia longistaminata; shading; photosynthetic characteristic; stomata structure; chlorophyll

fluorescence parameters
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Fig. 1 Diurnal variation of photosynthetically active
radiation density of Yunnanopilia longistaminea in

different shades treatments
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Fig. 2 Effects of shades on diurnal variations

photosynthetic rate of Y. longistaminata
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Table 1  Effects of different shading treatments on photosynthetic characteristics of Y. longistaminata
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- Net photosynthetic rate  Transpiration rate  Stomatal conductance . Stomata limitation
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(pmol CO, * mol ' %55)
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2.3 IETHAIENHEMMHREXARSHHOZMN

2.3.1 R B 3 A 22 st A PS5 BR800 &
Qe AS[ED T Ak B AL R SRR I R PS T SEBROG
b 2E R (D ps ) FE R LR 15 L A 30 I
AR o AELA [) 38 ' b 35 A9 B SR D sy 1 BRAIR A 114 B ]
AN T o 36 T A B A ARG A HE B %) I ) 4 A S . 0 B 2H A
10:00,T1 2 12:00, T3 W4 14. 00(E 6), 50 %
B (T3PS SE PR AL 2= R (Dps ) B 2 55 T 3L
EALFRLE LT 80 Y HERT (T1) A PS 1T 52 B 6 Ak 2 3%
R (Qps ) W AL T HE AR,

232 AR EFAENSHEENF,/F, 0% MNHAE
7 ATLLE X A R R A B ) FL/F, B A2 fE
M4k 2 HARRL A B b F, 8:00~10:00 % &b FH 4
YA B, 1000 J5 il R R, F 1200 A

T REAS[A] IE B A% 1T R SRR  RALRRE A Y R
W, 55 6 BRZH A LY L 3 B b 3 AR T SRR i
FL %5 FE LR b SCFL 8, T L i R 09 L B BE RN R
A AL T 5 A 3 o i g A, L 3 T Ak
HN ALY A 4 5 0 IR 2H 25 R oA B (P
=>0.05) (5% 2),

3 WwH4Ew

A [5) ) A 0 0 A S AR SR P 5 SRS [A] . R
AT DL AR O o B | P B 0 R L o I L 4R e A
KA A R B A L i — 2D S e A ) O B R &
MER R R TE, W4 i 55 (Camellia sinensis) |
LA (Trollius chenensis) 25 HH Y 1 ¥ 06 & 3 R
(H 8 Ak 4, 2007; B & & %, 2012), [ iR 2 A



810 I -

34 %

(Thuja

x2 EHLEMEEMMAESIASENZE

Table 2 Effects of shades on the stomata characteristics of Y. longistaminata leaves

pogil SAEE (4 » mm?®) P (pm) B (pm) S AL ()
Treatment Stomatal density Vertical axes of stomata Horizontal axes of stomata No. of stomata per leaf
2 (CK) 5.91+0.39a 18.814+1.41a 15.5242.08a 1294.29+94.09a
Full illumination
80V W (T1) 4.7940.25¢ 20.7940.45a 15.9940.89a 1049.01495.21ab
80% shading(T1)
65 %I (T2) 5.2840.19b 19.92+2.32a 14.40%+1.50a 1156.324102.74ab
65% shading(T2)
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