2016, 37(2): 365-371

Chinese Journal of Tropical Crops

1,2 1 1 1*
’ ’ )

PEHERAS YRR THEEA R EEERE
bom A B m R M M A =R 666303

2 R A HBEARNE], =dHELA 650220

1

, , 4 (560,
900, 1200, 1490m) (Plukenetia volubilis) N .

; (=1200m)
(<1200m), o )

, o (560 m)

(NSC) NSC (900~1490 m)
. NSC N o s
S727.3 A

Leaf Traits, Plant Growth and Seed Chemicals of Plukenetia
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Abstract Leaf photosynthesis, anatomical structure, plant growth and seed chemical compositions in the rainy
season were measured in Plukenetia volubilis cultivated along an altitude gradients (560, 900, 1200 and 1490 m)
in Xishuangbanna, in order to unravel the differences of P. wolubilis plant’s growth and the yield component
between different altitudes. The results showed that the maximum net photosynthetic rate had no difference
between the four altitudes, while the stomatal conductance and respiratory rate were significantly lower, and water
use efficiency were higher in high altitudes (=1 200 m) than those in low altitudes (<1 200 m). With an increase
of altitude, the stomatal density decreased significantly, while stomata size had no difference in both adaxial and
abaxial leaves. The total biomass, fruit biomass, aboveground vegetative biomass, underground vegetative biomass
and leaf area index of plants decreased, while the specific leaf area and specific root length increased with the
increasing of elevation. In 560 m, non—structural carbohydrates (NSC) content, nitrogen pool and NSC pool in roots,
stems and leaves were the highest, which indicated that the plants in high altitudes (900-1 490 m) showed the
growth limitation due to carbon source deficiency. No significant differences were observed in the content of seed
chemical compositions (NSC, fatty acids, protein and polyphenol) between the four elevations. It is concluded that
biomass and yield difference of P. wolubilis along an altitude gradient was mainly attributed to carbon source
deficiency. Seed chemicals of P. volubilis are relatively stable in the rainy season.
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Table 1 Nutrient conditions in soil along an altitude gradient
fm pH (g/kg) (g/kg) (g/kg) (g/kg) /(mglkg) /(mglkg) /(mglkg) /(emol/kg)
560 5.64 7.56 0.57 0.243 12.13 40 1.73 47 8.07
900 4.64 15.06 0.75 0.192 7.41 108 3.68 80 7.27
1200 5.33 35.56 1.65 0.526 6 147 0.55 91 18.05
1 490 4.95 35.46 1.92 0.616 20.74 179 21.57 341 16.47
1.2 Li-6400
1.2.1 X33t °
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Table 2 Leaf photosynthetic variables of P. volubilis cultivated along the altitude gradient
/m [pmol/(m?-s)] /[pmol/(m?+s)] /(pmol/mol) pmol/(m?-s)] /pmol COY(m?-s)]
560 (20.66+1.89) (0.64+0.14)a (33.30+6.30)b —(2.38+0.22)a (58.12+5.26)a
900 (19.56+1.77) (0.70£0.09 )a (28.37£5.10)b —(2.48+0.20)a (46.01£1.69)b
1 200 (17.80£2.17) (0.39+0.08 )b (46.44£5.54)a —(1.82+0.10)c (46.10£5.61)b
1 490 (18.80+0.67) (0.55+0.06 )ab (34.73+£3.87)b —(2.12+0.12)be (54.52+4.99 )a

(p<0.05) . -

Note: Different letters indicate significant differences for each trait between different altitudes (p<0.05). The same as below.
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Fig. 1 Leaf anatomic traits of P. volubilis plants cultivated along an altitude gradient
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Fig. 2 Nitrogen (N) and non-structural carbohydrates (NSC) concentrations in the
vegetative organs of P. volubilis plants cultivated along an altitude gradient
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Fig. 3 Nitrogen (N) and non-structural carbohydrates (NSC) pool size in the vegetative organs
of P. volubilis plants cultivated along an altitude gradient
( 2.4
/ ) , (1200 m  0.40; ,
1490m  0.40) (560 m  0.31; 900 m . . N
0.22) ,
o ( 4
3
Table 3 The whole—plant traits of P. volubilis plants cultivated along an altitude gradient
m /(g/plant) /(g/plant) /(g/plant) /(g/plant) /(em?g) /(m/g)
560 1570.1 a 4903 a 14120 a 86.2 a 551 a 2449 b 53.6
900 12770 b 285.7 b 12313 a 457 b 5.17 a 2558 b 55.9
1200 591.8 ¢ 235.6 ¢ 5434 b 484 b 3.13 b 270.1 ab 57.1
1490 5274 ¢ 209.1 ¢ 506.6 b 20.8 ¢ 270 b 284.2 a 59.4
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Table 4 Chemical compositions of P. volubilis seeds along an altitude gradient
/m / / / / / /
560 (3.50+0.46)a (0.45+0.17) (3.95+0.64) (41.9+2.76) (24.8+1.97) (0.13+0.03)
900 (3.06+0.40)a (0.46+0.06) (3.52+0.43) (43.7+4.23) (28.12.14) (0.1120.01)
1200 (2.80+0.18)b (0.31+0.13) (3.11+0.26) (44.9+0.60) (27.4+0.77) (0.15£0.05)
1490 (2.54+0.72)b (0.52+0.10) (3.06+0.63) (40.4+1.09) (27.9+1.21) (0.1420.04)
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