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Parthenocissus tricuspidata Planch
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Effect of different nitrogen rates on Parthenocissus tricuspidata Planch seedling

growth and nutrient distribution
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Abstract Parthenocissus tricuspidata Planch is a typical woody vine plant in subtropical area. It is planted widely for
vertical surfaces landscaping soil erosion control and revegetation. However little is known about the relationship
between nutrient supply and Parthenocissus tricuspidata Planch growth. A hydroponic culture experiment was conducted to
investigate the effects of different nitrogen rates 0 0.15 0.30 0.45 0.60 0.75 ¢ L™' on Parthenocissus tricuspidata
Planch seedling growth nutrient use efficiency and nutrient distribution in different plant parts. Supplying high nitrogen to
Parthenocissus tricuspidata Planch significantly increased plant biomass. Plant biomass allocation ratios among root stem

and leaf were also affected by different nitrogen rates. For treatments supplied with nitrogen leaf accounted for more than
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50% of total plant biomass while stem and root accounted for less than 40% and 10% respectively. Increasing nitrogen
rate increased nitrogen content in root leaf and stem but did not have significant effect on phosphorus content. Supplying
nitrogen to Parthenocissus tricuspidata Planch reduced potassium content in stem and leaf because of dilution effect but the
trend with increasing nitrogen rate was not obvious. Leaf was the main tissue for nitrogen accumulation accounting for more
than 60% of total accumulated nitrogen in plant. Higher nitrogen rates reduced nitrogen use efficiency but increased
phosphorus and potassium use efficiency by Parthenocissus tricuspidata Planch. The results indicated that nitrogen nutrition
could significantly influence Parthenocissus tricuspidata Planch growth nutrient use efficiency and nutrient distribution in

plant tissues.
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Fig. 1  Biomass distribution Parthenocissus tricuspidata P seedling in
different N rates
1
Table 1 Parthenocissus tricuspidata Planch seedling biomass distribution under different N rates
N
N rates Stem dry weight Leaf dry weight Root dry weight Total weight Root/shoot Leaf/stem
/ g L7} / g plant~! / g plant ™! / g plant~! / g plant ™! ratio ratio
0 0.13+0.05 d 0.14+£0.04 d 0.13+0.05 ¢ 0.39+£0.14 d 0.48 1.07
0.15 1.68£0.19 ¢ 2.17£0.76 c 0.32+0.04 b 4.18£0.73 ¢ 0.083 1.29
0.3 1.86 £0.47 ¢ 4.17+£0.53 a 0.50 £0.06 a 6.54+£0.70 b 0.083 2.24
0.45 1.91 £0.51 be 5.11£0.41 a 0.55+0.02 a 7.56 £0.11 a 0.078 2.68
0.6 2.42 +£0.27 ab 3.92+0.26 b 0.37+£0.04 b 6.71 £0.26 ab 0.058 1.62
0.75 2.65+0.0 la 3.96+0.62 b 0.41 £0.05 b 7.01 £0.66 ab 0.062 1.49
0. 05 LSD Figures in the table represent means + standard error Different letters after

numerical values indicated significant differences at 5% level

LSD

the same below
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Table 2 N concentrations and accumulations in different parts of Parthenocissus tricuspidata P seedling under different N rates
N N concentration g kg~ N accumulation mg plant ~!
N Rates
/oo L-! Stem Leaf Root Stem Leaf Root
ko]
0 7.4x1.5¢ 13.0+2.6 ¢ 15.5+1.8 ¢ 1.02 22% d 1.67 36% d 1.93 2% ¢
0.15 9.2+4.2 ¢ 20.2+2.6 b 31.3+2.0 be 15.6 23% cd 42.7 62% c 10.2 15% be
0.3 17.3 £5.8 be 21.8+4.3b 32.5+4.6 abc 33.9 24% be 91.8 64% 16.4 12% ab
0.45 16.3 £5.8 be 24.0+4.4b 41.9+1.8 ab 30.1 17% bed 121.4 70% ab  23.0 13% a
0.6 22.0+5.3 ab 35.8+2.9 a 43.7+£5.3 ab 53.5 28% ab 122.6 64% ab 16.0 8% ab
0.75 28.4+11.7 a 39.3+3.7 a 49.8+2.0a 75.1 30% a 156.7 62% a 20.3 8% a

of total N accumulation in all plant parts

Numbers in parentheses are percentages of N accumulation in individual plant parts out
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Table 3 P concentrations and P accumulations in different parts of Parthenocissus tricuspidata P seedling under different N rates
N P concentration g kg™' P accumulation mg plant ~'
N Rates/
g L' Stem Leaf Root Stem Leaf Root
0 15.4+4. 4 a 38.3+x4.7 a 30.9+9.7 a 2.2 20% ¢ 5.3 8% ¢ 3.6 32% ab
0.15 8.2+1.0b 5.2+1.2b 7.8+1.5b 13.7 49% ab 11.6 42% be 2.5 9% b
0.3 6.0x1.4b 3.3+x1.0b 9.9%2.1b 11.1 37% ab 13.6 46% ab 5.0 17% a
0.45 5.3+0.2b 3.8+0.9b 6.6+2.3b 10.2 31% b 19.1 58% a 3.6 11% ab
0.6 6.1+0.7b 4.8+0.8b 7.2£1.3b 14.7 44% a 16.2 48% ab 2.6 8% b
0.75 4.9+0.4 b 4.7+0.3 b 7.0+£1.4b 12.9 37% ab 18.7 54% a 2.9 9% ab

Numbers in parentheses are percentages of P accumulation in individual plant parts out

of total P accumulation in all plant parts

2.4

8~15¢g kg 13 ~
22 ¢ kg™! 10 ~14 g kg™ 40%

4
Table 4 K concentrations and K accumulations in different parts of Parthenocissus tricuspidata P seedling under different N rates
NNRates/ K concentration g kg~ K accumulation mg plant~!

g L-! Stem Leaf Root Stem Leaf Root
0 38.6 +5.3a 20.4 +3.7a 28.2+6.7a 5.0 45% b 2.7 24% ¢ 3.5 31% b
0.15 21.9 +4.1b 13.9+£0.3b 14.6 £5.6b 36.8 51% a 30.3 42% b 4.6 7% ab
0.3 17.7 £0.2bc 13.6 +0.8bc 13.4 +3.0b 32.9 34% a 56.5 59% a 6.8 7% a
0.45 15.4 £1.5¢ 10.1+£0.7d 10.3 +4.3b 29.9 34% a 51.7 59% a 5.7 7% ab
0.6 13.8 +1.0c¢ 10.7 £1.2cd 9.2+2.1b 33.5 46% a 36.3 50% b 3.3 4% b
0.75 13.6 £0.3¢ 10.1 £0.4d 8.2+1.4b 36.1 45% a 40.1 50% b 3.3 5% b

Numbers in parentheses are percentages of K accumulation in individual plant parts out

of total K accumulation in all plant parts
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