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Effect of environmental light intensity on the
morphological microstructure and photosynthetic
parameters in the cotyledons of Calycanthus chinensis

CHEN Mo-Shun, KE Shi-Sheng

( School of Life Science, Taizhou College, Linhai 317000, China )

Abstract: The cotyledons of Calycanthus chinesis played critical roles in forming annual seedlings. In order to investi-
gate the mechanism of light adaption of C. chinesis cotyledons, different layer adumbral nets were used in this experi-
ment, the light intensity were 4%,22% ,50% and 100% of full sunlight,respectively. The results indicated that with
the increasing of shade, the cotyledons showed lower light saturation point(LSP), lower light compensation point
(LCP), thinner blade thickness and higher chlorophyll contents. The cotyledons developed fully with the compact-
ness cells and the upgrowth vascular tissues, consequently, the maximal net photosynthetic rate (Pmax) and dark res-
piration rate (Rq) were highest under 50% full sunlight. When the light intensity was below 22% of full sunlight,
the cotyledons trended towards the shade-leaved structure. The present study indicated that the cotyledons of Caly-
canthus chinensis were tolerant to canopy.
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1.4%H; 2.50% 42K,

3.22%4 Y65 4. 4% EP. I PT. 44 ST BAAHL,; Me A,
Plate] Effects of the environmental light intensities on cotyledon microstructure of Calycanthus chinensis (XX100)
1.100% full sunlight; 2.50% full sunlight; 3. 22% full sunlight; 4. 4% full sunlight; EP. Epidermis cell;
PT. Palisade tissue; ST. Spongy tissue; Me. Mesophyll.
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2.50% 2N 3.22% 2% H; 4. 44X E; Xy, REE; Ph S8,

Plate I Effects of the environmental light intensities on main vein microstructure of cotyledon of Calycanthus chinensis
(X1 000) 1.100% full sunlight; 2.50% full sunlight; 3.22% full sunlight; 4.4% full sunlight; Xy. Xylem; Ph. Phloem.
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Table 1 Effects of the environmental light intensities on the morphological
microstructure parameters of Calycanthus chinensis cotyledons

4 K B 5% 7% Environmental light intensity (%4)

B8

Parameter 100 50 29 4
R B JE B Thickness of upper epidermis (um) 13.3941.75a 14, 364+1.93a 12.85+2. 13a 12,74+2.97a
WAL 40 B < Length of palisade cell (pm) 34,341+4.70b 46,544, 96a 42,3346, 04a 41,3645, 24a
WA E R Thickness of palisade tissue (um) 85.4+10.52a 79. 38:+5.51ab 72.5746. 74bc 61.56+20.70c
M 43 40 MU Length of spongy cell (um) 46.934-8. 15ab 52.16+6.78a 43.84+8.58b 43,4145, 37b

W44 21 BB Thickness of spongy tissue (um) 291. 6416, 22a 295.3+14. 14a 267.5+11, 26b 296.46+7.79%a
MRS %G 48 40 21 B BE 1L Ratio of palisade tissue/spongy tissue(%) 0. 29 0.26 0.24 0.2

TR EJEHE Thickness of lower epidermis (pm) 12.74+1. 82a 11.2342.28ab  10.90+1.56bc 9.18+1.63¢
FH B Thickness of cotyledon (pm) 388.26+9.85a 378.8+9.08b 357.3745.07¢c 346. 8949, 07d
F BB Thickness of major vein (pum) 72.27420.35a  65.17+15.00b 64, 26+8.03b 61.8449.07b

H BUER P L ARER, AT RERE AR FERREREF (P<0.05,Duncan’s ). TH.

Note; Data were mean+ SE. Different lowercase within the same line indicate significant differences among {our light intensities(P<{0. 05,

Duncan’s test). The same below
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Fig. 1 Chlorophyl! contents in the cotyledons of
Calycanthus chinensis under different
environmental light intensities

2.2.2 A RFABSEHETF RIS K

Yo E2ERW,ONEHRBTERNESEFH
BABLAEREMR RS ER B, R2AR
TH 2.6 f4n BT MR AALE EXRIR,
WAL TR 49% . HHb, 5000 & 6 R T B IF IR
HRER, RALATER, Y ERA BN THA
R A BEE OGOE B WS, e AME S A
PR FEAE x5 B B B8 A 7 ot B8 R S 063085,
BAROLIR T U548 B8 95 R I 55 06, AT 7T LARAE 4T
EEMHEER, 50202 BT SFLEH J A
CO, W R/t B B Rt 3R AL A
Kl CO, WM K. EWHMEASHEMNNENET
B B K, GG BN 5 agUREER.

3 3w

T o 2 A R RE 4. R
R LART RS H O E R A 550, T IH IR AW A
K. HE TR AT IO R A D RE s R i 4)
WRT L8R, £ J M R BATHE fUE
fIEERAEY BRAEROIE. THHES
HOBE AR  (H A M5 M B B 2 B A KRR OL IR I B
W, FE T R R R A B B B P E AN L B
— BETFHRENE—-FRET REHE. T AH



29 %

370
8

1.0
<7 6t 0.8
B S
e {;-o.s
| % %
ié 5-0.4
Ly L g B
X =2 @ Eo0.2
i =

100%  50%  22% 4%
60 60
7,90 7 ~ 501
&y 0 £ 0
;?E _'E_30 c % l.n 301
-ER 520 Irog 20t
10 10}

0

0
100% 50%

100% 50% 22% 4%

22% 4%

(umol = m™2+ s71)

kL Lsp

100% 50% 22% 4%

S ~240f § 003
3 ) s
| 2

i’i £180 #0.02f
S 3 N~
w £120 o

8= 2o.01
60 #

0 0
100% 50% 22% 4% 100% 50% 22% 4%

FKIMEHTR Environmental light intensity

B2 ARAERFEEETRERTHLEEANKEZHREH

Fig. 2 Photosynthetic gas-exchanged parameters in the cotyledons of Calycanthus

chinensis under different environmental light intensities
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