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Effects of Shading Treatment on the Leaf Morphology, Structure and
Photosynthetic Characteristics of Gynostemma pentaphyllum
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Abstract: The changes of leaf morphology, structure and photosynthetic characteristics of Gynos-
temma pentaphyllum under different shading treatment were studied through the experiment in
the field and the basin containers. The results revealed that the leaf morphology, structure and
photosynthetic characteristics of this plant cultivated in above two ways appeared similarity. The
leaf morphology and structure were largely affected by light intensity. Under shading treat-
ments, it presented shade leaf features with large size, dark green, thin thickness of leaf blade,
palisade tissue and spongy tissue, and undeveloped vascular bundles compared with those under
full sunlight. Meanwhile, the contents of chlorophyll and net photosynthetic rate under shading
treatment were higher than those under full sunlight. Available data indicated that G. pentaphyl-
lum is of sciophiles, and shading treatment benefited the growth and development of this plant.
Key words: Shading treatment; Structure; Photosynthetic characteristics; Gynostemma penta-
phyllum
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Table 1 Effects of different shadings on morphology and structure of Gynostemma pentaphyllum leaves

B RENR 2 1 40 7 R emty ARG MBS ) BRERE i) ey o EES
Population Cultivation  Shading treatment Leaf area?  Thickness Thickness Thickness Vascular
op n g treatmen eal are of leaf of palisade of spongy bundle
£ H R’ (CK) Kk
5 B *H Full sunlight(100%) 8.52+1.0c 20016 ab 60+7b 10016 ab 60+7d Developed
5 leaflet Field e gE L34 7.
Web shade(30% of CK) 12.10+1.3a 140%7d 6016 b 505 ed 120+6Db Developed
£ HR(CK) ik
7 et *H Full sunlight (100%) 7.41+1.1d 190x6b 46x5c 115+4 a 40x3e Developed
7leaflet  Field R -
Web shade(30% of CK) 10.514+1.2b 120+8e 30+8d 60+8 ¢ 50t4e Undeveloped
£ HR(CK Rik
Full sunlight(100%) 6.99+0.7d 210+7a 12045 a 601t6c 200+15a Developed
7 7t R W™ — A%
7leaflet  Basin  Web shade(30% of CK) 5 60E0.9¢c 180%7¢ 60£5 b 90£6b  66.743d ypgeveloped
WEEW — A%
Grass shade(10% of CK) 7.87+1.2cd 115F7e 4245 ¢ 40+6d 105+13 ¢ Undeveloped

WL RPRIEN 10 RIAMOTHE RESHFHRTSSRERBES  FANNEFBRRIE0. 01 KELEREE,

Notes; Data in the table are means of 10 plants. The letters mean SSR significance, significant at 0. 01 level for the different small letter.

The same as below.
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W7 Ahmh 288D . 6. B 0UERA T S SERR IR (7 /288D 7. 2R T AR AR SR HE (7 /28 ED
1.G. Pentaphyllum (7 leaflet) in field under full sunlight; 2. G. Pentaphylium (7 leaflet) in field under web
shade; 3. G. Pentaphylium (5 leaflet) in field under full sunlight; 4. G. Pemtaphylium (5 leallet) in field un-
der web shade; 5.G. Pentaphyi!lum (7 leaflet) in basin undr full sunlight; 6. G. Pentaphyilum (7 leallet) in
basin under web shade; 7.G. Pentaphyllum (7 leaflet) in basin under grass shade

1 FEETRE TSR 5 REImE G Rk M Fr . <00

Fig. 1 Transverse sections of the leaves of Gynostermma Pentaphyllum under different
shadings {showing the midribs and blade, X 400)
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Table 2 Effects of different shadings on contents of chlorophyll*® (mg.g ' FW)
E REF K HEgERaE HE K a/b
Population Cultivation Shading treatment Chl a+b Chl a/b
2 H R (CK)
5 /et XM Full sunlight (100%) 1.226+0.02 b 2.278+0.03d
5 leaflet Field
Web Sha?emk%?); of CK) 1. 286+ 0. 01 ab 2.306+0.03d
£HRECK)
7 /ho *H 0.80340.01 e 2.57240.04 b
7 leaflet Field Full sunlight (100%)
Web shel Il K 1.35040.01 a 2.683+0.04 a
il K
Full ﬁﬂiﬁic(u))o%) 0.86940.01d 2.6510. 03 ab
7 /Nt AR
7 leaflet esin Web shats (305 of CKO 0. 895+0. 01 d 2.683£0.02a
B B
Grass shade (10% of CK) 1.045+0.04 2.48340.02 ¢
» FIMERRR 1.
* *What need notes refer to table 1.
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Fig.2 Daily changes of light intensity and leaf
temperature under full sunlight
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Fig. 3 Daily changes of net photosynthetic rates of Gynostemma pentaphyllum in field under different shadings
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Fig. 4 Daily changes of net photosynthetic rates of
Gynostemma pentaphyllum (7 leaflet)
in basin under different shadings
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