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Abstract: Tetrastigma obtectum is an evergreen or half evergreen vine species of Vitaceae family with great potentials to
be used for landscape greening. Leaf morphology in T. obtectum was comparatively studied using epidermal maceration
and paraffin methods. The result indicated that T. obtectum had large average leaf area(23.1 ¢cm’) and small leaf mass
per area(4.4 mg - cm™). The blade thickness of it was about 195.5 wm, with underdeveloped palisade tissue. Large gaps
between the cells of both palisade tissue and spongy tissue were good for T. obtectum to decrease the light transmission

loss and improve the utilization of luminous energy, showing the suitability of shade and humid environment. With the
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aid of LI-6400 portable photosynthesis system and PAM-2100 portable chlorophyll fluorometer, the study on photosyn-
thetic physiology was made. The maximal photochemical efficiency of PSIT (0.818) was high, which was helpful for
light-harvesting. At the same time, the high non-photochemical quenching could be favorable to dissipate excess light en-
ergy,, which protected the photosynthetic tissue, and mitigated the effect of environment on photosynthesis. Its diurnal net
photosynthetic rate in leaves showed a single peaked curve without midday depression. The peak value of net photosyn-
thetic rate was 3.691 pmol + m” - s occurring at about 14;00, and changes were close to the variations of photosynthet-
ic active radiation, air temperature, stomatal conductance, transpiration rate, but opposite to internal CO,
concentration. With the increase of net photosynthetic rate, CO, consumption increased significantly leading to the de-
crease of internal CO, concentration. Meanwhile, the daily average value of instantaneous water use efficiency was 3.056
wmol « mmol™, fully embodied the strong utilization ability in water and weak light, and could keep high stomata aper-
ture as well as high photosynthetic capacity. This showed that T. obtectum prefered to grow under shady and humid condi-
tion and had some tolerance to drought, without cold resistance. It was suitable to be planted in south China as urban
climbing greenery plants. In addition, the 1-2 a hardwood cuttings and new born twigs of 7. obtectum were used to do
rooting experiments, treated with a series of IBA solution, which showed that the cutting age and IBA solution affected
rooting rate obviously with rooting rate from 65% to 100%. Rooting rates of 1-2 a hardwood cuttings treated with 300
mg + L' and 500 mg - L' IBA were distinctively higher than the new born twigs at the same concentration. The highest
rooting rate of 1-2 a hardwood cuttings reached 95% under treatment of 300 mg - L' IBA, while the new born twigs
without treatment by IBA was the best combination with 100% rooting rate. In a word, T. obtectum grew quickly with
high rooting rate under cutting propagation, and this technique could speed the fine variety breeding of T. obtectum as
well as the improvement of seedling quality. The results are very useful for cultivation, exploitation and utilization of
T. obtectum in urban vertical green landscape.
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Fig. 1 Leaf anatomical structure of Tetrastigma obtectum
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Table 1  Morphological characteristics of Tetrastigma

obtectum and Bauhinia corymbosa

- J23) (82 B *
Eit o P
Tetrastigma  Bauhinia
Index
obtectum corymbosa
L AR 4.4 9.0
Leaf mass per area (mg + cm™)
2 AR 23.1 7.5
Average leaf area (cm”)
i J5 195.5 185.5
Blade thickness (pm)
A 4 20 4.5 45.0
Thickness of palisade tissue ( m)
/MK EE 891.7 200.0
Distance of intervascular ( pm)
TR 116.5 224.0

Number of stomata on the lower
epidermis (No. » mm™)
e w7 R T SR B A A A A8 SR U T 2R 44,2009,

Note: “ * 7 means morphological characteristics of Bauhinia corymbosa come

from Li et al, 2009.
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Table 2 Chlorophyll fluorescence parameters

of Tetrastigma obtectum ( mean+SE)

FAT Index Kl Value
JEFRLE I OB ERCR 0.818+0.015
Maximal photochemical efficiency of PSII (Fv/Fm)

JERGE IR 0.310+0.044
Actual photochemical efficiency of PSII (@, )
TR K 0.602:0.043
Photochemical fluorescence quenches (¢P)
A TOEHEK 2.705+0.313
Non-photochemical fluorescence quenches ( NPQ)

KA R FRCR R, M 3.056 wmol - mmol ™
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Fig. 2 Diurnal variation of photosynthetic active radiation (Par) and air temperature (T) (mean+SE)
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Fig. 3 Diurnal variation of net photosynthetic rate (Pn), transpiration rate (7r), stomatal conductance (Gs)

and intercellular CO, concentration (Ci) in leaves of Tetrastigma obtectum ( mean+SE)
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Table 3  Effects of different cutting ages and

concentrations of IBA to rooting rate

o BAGH R Ly THRK  BHGRK
R AR :

Cutti Rooting Mec . Mean root  Maximum
utting treatment rate nearryllbr oro length root length

e (mg-L") (%) umbe (em) (cm)
AR 0 100Aa 10.9Ad 3.0Aa 12.0
A 100 85Ab  14.5Acd 34Aa 120
New born 300 85Bb 15.4Ac 2.6Aab 9.0
twigs 500 70Bd 24.1Ab 1.8Ab 7.0
800 80Ac 32Aa 2.9Aa 9.0

1~24F 0 90Bab 9.5A¢ 2.0Aa 13.0

AR 100 75Bc 14.6Ab 23Aa 10.0

1-2a 300 95Aa 17.1Aab 2.2Aa 115
hardwood 500 85Ab 21.7Aa 2.2Aa 13.0
cuttings 800 65Bd 21.7Ba 2.2Aa 10.0

e =30 B AN ] K5 SR AR ) A ARR) R BE (8] i e 1124 22 3k P
<0.05 ; A JR)/NE TR R AR RHEREAR I ) 1) 5E 3124 22 535 P<0.05,

Note : Within each row, different capital letters within the same concentration of
IBA indicate significant differences between cutting ages, while different lowercase
letters within the same cutting ages indicate significant differences for IBA
treatments at P<0.05.
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IBA ¥ B 1 It e, H AR MRS T i IS AR, 7E 300
mg + LI IKF] 95% ; M S 4E A4 A AN 28 IBA #2135 B
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4 Hib
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HINRIAEE A — i R8T, AN JE 3 A A T
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I3 AT S —FPMEAS I B B 24
Y, T TR %S H G SR 24k, ] H
Tt ER A BT AR R PR gk, [l T
AT 7 2R AT P B0, AR A5 v AR LA
TR,
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