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Abstract: Rhododendron is a world famous ornamental garden plant and has significant economic and ornamental
value. Light has an important impact on the growth and development of Rhododendron. However, the studies on the de-
mand and adaptability of Rhododendron are scarce. In order to understand the demand and adaptability of Rhododendron

to light, 3-year-old plants of Rhododendron cv. Furnivall’s Daughter were used as materials and the effects of shading on
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leaf anatomical structure and photosynthesis were studied. The results were as follows: The impact of light intensity on
the stomata density of Rhododendron cv. Furnivall’s Daughter was not obvious, and the stomatal density ranged from
299.70 to 327.22 mm™. However, the stomatal size and the area of stomata apparatus were significantly influenced by
light intensity. The plants of 100% and 30% full light intensities had the minimum and maximum stomatal size, respec-
tively. As the light intensity decreased, the thickness of leaf, palisade tissue, sponge tissue, as well as the thickness of
adaxial epidermis and abaxial epidermis decreased so as to improve the light use efficiency of leaves. The plasticity anal-
ysis showed that the plasticity index of mesophyll-related parameters such as leaf thickness, abaxial epidermis thickness,
and the thickness of palisade and sponge tissue were higher, while that of stomatal-related parameters such as stomatal
density, stomatal length and width were lower, which indicates that mesophyll tissue plays a more important role in the
process of adaption to different light environments. The analysis of light response curves and photosynthetic parameters
showed that the plants of 100% full light intensity were inhibited and damaged by strong light, and the plants showed the
lowest light saturation point (LSP) , net photosynthetic rate (P, ), photosynthetic rate at light saturation point (P, ),

max

P.., G, T and light use effi-

stomatal conductance (G,) and transpiration rate (7). After shading treatments, P, ,
ciency (LUE) were improved. Compared with other shading treatments, the plants of 30% full light intensity not only

had the lowest light compensation point (LCP) , dark respiration rate (R,), but also had the highest LSP, P,, P,

no max

G, T. and LUE. The above results suggest that the optimum light intensity of Rhododendron cv. Furnivall’s Daughter in

Kunming is about 30% full light intensity. In the cultivation and application of Rhododendron, we should take some

shading measures to meet the optimum light conditions for its growth.

Key words: Rhododendron, anatomical structure, photosynthesis, light
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W A SALGEWIE B BEIEIE, 1, L, L,, Ly, 22810 100% .53% .30% Fl 17% 4608, FIE .,
C,. fllZ; A, R PT. 244, ST. BARHL; A, FHRE; S. A,
Note: A. Stomata; B. Cross section. L, L,, L, and L; are 100%, 53%, 30% and 17% of full light intensity, respectively, the same below.

C,. Cuticle; A,. Adaxial epidermis; PT. Palisade tissue; ST. Spongy tissue; A,. Abaxial epidermis; S. Stomata.
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Fig. 1

Micrographs of stomata and leaf cross section of Rhododendron

cv. Furnivall’s Daughter under different shading treatments

AL BER A 3 A, ALK (SL) PR AL 5
(SW) DI It 5 308 ISP 52 85 1 8 Jomn iy 38 m , B> <AL 4%
AR (A,) AR AL T AR 20 e (A,) i 18 35 3
J, e DL L, Ak B Ak 00 L R R AL R B
R(FED),
2.2 AR E AL B AT B M A4 AE B9 820

B LA B S Rl ev. Furnivall’s Daughter M- J fiff
LA WL 1. B, 6 IR 0 i 7 JRE B A B 1Y
S RIN Lo Ab BAR BRI R B )R o) S T
L, L, L AR FEHIFE 13.9% .22.1% .22.7% ; " kv I
TR h 2 EAEA R, TR B 1 A0 M
R ARRECR, B A R AR
BE& GOR B s, b 3 R IR R B W A, 1B A
PR RT3 25 5 . MM 20 SR 24 4 4R 32
BE ' BRI B2 Y R IG5 W 35 R R i 3, BXO6sR T
Rt U, LAl PR 20 2R B2 4300 Bk 3 v T
L, L, LA BRAEFE 9.39% . 16.73% .19.63% , ¥ 4

HAUE B4y ) W S T L Ly, Ly Ab B R BR
19.27% 29.22% 26.43% (% 2) .
2.3 S WLALES M B S5 M S ME R AT B TR B 4

Xof 4 A4 BRI R 25 R4 REAE ) T S S AT 2 B
W JERRE R R R R MR 2 SR B N 4 4 41
JERE B AT B T 0.15, fARZ R | B
JEEE AL 0PI ¥ M8 7E 0.10~0.15 Z 8],
HApASH AT SRR 5034 /NF 0.10(5K 3)
2.4 i BA XTS5 L AL BS S m R # 2% 5 52 i

A ' 7 T 42 A S AE W O B R 1
febR. 4 ANALERMY PR 5R 1 AR fb R AL, Y
PAR X T 200 wmol - m™ - s}, P Fli# PAR (1%
TN GE S, R RS PAR (365 | P3G N K 2%
P2 e R SRR BB BN R E (B 2. A)
ME 2. H A LUEH, ANFEGER P BB T 8%
S LOEL,>L>L>L,

G T BESCIR AL s P R AHZAL



806 oW MY 396
#1 ERXSEWLHES®F cv. Furnivall’s Daughter S FL4F1E #9 %2 1
Table 1  Effects of shading on the stomata characteristics of Rhododendron cv. Furnivall’s Daughter
. AL ALK E AL BAAS AL T AR AL TR T 4%
shfm?ﬁ% 0 SD SL SW A, A,
ading treatmen (4~ mm?) (pm) (pm) (um?) (%)
L, 322.05+£9.13a 11.44+0.24b 7.00+0.12ab 576.12+8.00b 19.67+0.59a
L, 299.70+6.77a 11.90+0.31b 6.74+0.25b 611.91+£10.36a 19.69+0.96a
L, 327.22+8.62a 13.06+0.18a 7.37+0.11a 622.47+9.50a 21.58+1.41a
L, 324.27+£13.01a 12.84+0.32a 7.37+0.17a 592.78+11.74ab 20.37+1.46a

. Ly L, L, L4k 100% .53% 30% F1 17% 4688, RS h AR 28R R 7E 0.05 K VF-225 83 . TR,
Note: L,, L,, L,, L, are 100%, 53% , 30% , 17% of full light intensity, respectively. Different letters in the same column indicate signif-

icant differences at 0.05 level. The same below.

*x 2 EMAXE WLAES ST cv. Furnivall’s Daughter At | % &1 45 1 B 22 M
Table 2 Effects of shading on the leaf anatomical characteristics of Rhododendron cv. Furnivall’s Daughter
- L R R BRI TREEE A £ 2R AL LR
SEE BA Ak P s Cuticle Thickness of Thickness of Thickness of Thickness of
. Leaf thickness . . . . . . . . . .
Shading treatment thickness adaxial epidermis  abaxial epidermis palisade tissue spongy tissue
(pm)
(pm) (um) (pm) (pm) (pm)
L, 458.07+7.46a 3.74+0.18a 30.31+0.96ab 14.45+0.41a 146.83+4.79a 261.74+6.54a
L, 402.25+10.32b 4.10+0.21a 30.80+0.86a 13.31+0.62a 134.23+3.31b 219.45+9.19b
L, 375.27+£9.49¢ 4.23+0.17a 30.84+0.63a 11.40+0.40b 125.79+3.67be 202.55+8.39b
L, 373.24+5.98¢ 3.97+£0.21a 27.48+0.58b 13.16+0.45a 122.74+2.67¢ 207.03+5.67b

% 3 S WHESRF cv. Furnivall’s Daughter I 5 Z5 9 45F(E R F] 2B 1580 5 4

Table 3 Plasticity index analysis on leaf anatomical characteristics of Rhododendron cv. Furnivall’s Daughter

A5 ik CIRZECER 0 A5 gk AP R AL
Variable Plasticity index Variable Plasticity index
M JEFE Leaf thickness 0.19 SALKEE SL 0.12
fIRZERE Cuticle thickness 0.12 ALIEE SW 0.09

I- % J2 JE B Thickness of adaxial epidermis 0.11 AL SD 0.08

F 22 B¢ JELBE Thickness of abaxial epidermis 0.21 A S AL A, 0.07
M2 2 ZUEE ) Thickness of palisade tissue 0.16 AL E % A, 0.09
TFLR A SR JE Thickness of spongy tissue 0.23

fROEsR T, G A T, BE 3 658 138 I g g n ; =55
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LA 6 M T BESHT LAL,,
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JGHREF IR (LUE ) Bl & ' i 35 fin 80 38 i
IS 0 Bt SR A B N T A, 4 S Ab B L,
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Fig. 2 Effects of shading on the light responses cuves of photosynthetic parameters in Rhododendron cv. Furnivall’s Daughter
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Fig. 3 Effects of shading on the photosynthetic parameters in Rhododendron cv. Furnivall’s Daughter
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