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PHOTOSYNTHESIS, GROWTH AND DEVELOPMENT
IN VANILLA FRAGRANS CULTIVATED IN
DIFFERENT SHADE DENSITIES

ZHANG Neng—Yi'. DAO Xiang—Sheng’. LI Cun—Xin'

(1 Kunming Institute of Botany, Academia Sinfca, Kunming 650204)
{2 Xishuangbanna Tropical Ecological Station, Academia Sinica. Menglun 666303)

Abstract In order to study the physiological effects of shade plant Vanilla fragrans  (Salisb. )
Ames. on different lipht densities. Gas exchange and chlorophyll content of leaves and
vegetalive and reproductional growth in  Fanilla fragrans cultivated in different shade densities
were measured and compared. Main resolts are concluded as follows: (1) The young leaves
express marked CO, release from respiration in the 90% shade density. In 30% shade density,
both of young and mature leaves show photosynthesis inhibition for different levels: (2} The
leaf photosynthesis carbon gain in 50% shade density is the highest. Followings are 30%,
70%and 90% shade density respectively; (3) The plant vegetative growth potential decreases
with the shade density increases,- and the values in 30% and 50% shade densities are very
similar; (4) Numbers of flower and bean pod decrease with the shade desity increases. but the
average bean weight and length in 50% and 70% shade densities are superior.
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Fig. | Environmenial parameters in the experimental plot for different shade density treatments
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Fig. 2 CO, uptake rate, stomatal resistance and transpiration rate for young leaves of ¥ anilla fragrans under

different shade densities in different reasons.
2a: measured in Mar. , 2b: measured in Jul. 2c: measured in Oct. A: 30% shade density, B: 50% shade

density, C: 70% shade density, D: 90% shade density.
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Fig. 3 CO, upiake rale, stomatal resisiance and transpiration rate for mature leaves of Vanillz fragrans un-

der different shade densities at all seasons. 3a: measured in Mar. 3b: measured in Jul,

30% shade density, B: 50% shade density, C; 70% shade density. D: 90% shade density.
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Fig. 4 Chlorophyll content and Chl. & / b ratio for leaves

of Vaniffa fragrans under different shade densities.
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Table 1 Net CO, uptake for young and mature leaves in  Vanifla fragrans in response

to different shade densities
B8 COy SR )
ot b [ 3:4 3 H Mar 7 A Iul 10 B Oct $ﬂﬁ; .
€an o
Shade bt 53 | it FE A b it | H& 3
leaf net CO, uptake
density L-P D-P L-P D-p L-P D-P *
on the whole day
1{30%} 34.68 21.40 46.15 —8.63 16.84 45.43 58.62
ot 2(50%) 35.43 23.85 42.74 —-5.71 27.76 45.74 58.27
young
3{70%) 35.84 20,75 16.77 —4.39 37.33 11.58 40.49
leaves
4(90%) 34.57 24.01 -1.43 —-13.80 10.59 15.456 23.13
1{30%) 34.68 [19.97 33.13 78.15 43.92 90.836 133.57
Gt 2(50%) 49.10 116.93 3422 94,25 48.03 21.49 144.87
Mature
370%) 33.71 L00.16 19.45 75.24 39.93 89.30 119.26
leaves
H90%) 22.35 85.83 2.42 58.19 2902 73.98 92.99
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Table } Companson of growth potential in Vanilla f ragrans among different shading conditions

A B
Shade density

FLE. L:ogE EY ¥ T4 Y 39 T =¥ K TR ZBK Lo
Ob. ime  Yine L{cm) Node VineL(cm} Node VineL{cm) Node VipeL{cm) Node

1987.8 5109 27 &7.8 26 43.9 17 44.7 18
- 1988.9 512 52 250.3 5t 132.5 36 161.8 34

1(30%) 2(50%} 3(70%) 490%)

X3 FTANKTEEZFEREEN L

Table 3 Comparison of blossoming and fruiting in  Fanilla £ ragrans among different shading conditions

B R FiEHGH FFIER(F) IR
Shade density Blossoming planis Flowers Fruits
1(30%) 68 7323 5723
2(30%) 65 5B8Q ) 4560
3(70%) 35 1517 1208
4{90%) ] 236 148

R4 FTRAWNEETEEZREDEHE>~EREE
Table 4 Harvesting yield & quality of fresh beansin  Fanilla fragrans among different shade densities

e BEE =1 Bk K FHER FH¥EE
Shade F. bgan Yield per Auerage Average
density yield (gh plant (g} weight (g) length (cm)
1(30%) 17385 2557 7.6 13.8
2((50%) 16461 253.2 8.3 14.3
3(70%) 5375 153.6 8.3 14.4
4(50%) 860 143.3 7.4 14.6
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