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Growth and Dry Matter Accumulation of Liriodendron chinese Provenances
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Abstract:  Soil culture experiment at two phosphorus levels was conducted to study the relationship between phosphorus
environment and growth as well as dry mater accumulation of six classical Chinese tulip tree provenances from various areas . The
result showed that phosphorus supply would accelerate the growth and dry matter accumulation of Liriodendron chinese , which
would adapt to phosphorus starvation by increasing root-shoot-ratio and the relative value of root parameters. The western
provenances were observed to grow better at two phosphorus levels than the eastern ones . The response model of phosphorus was
varied with the provenances tested .t was found that Tongdao of Hunan and Wuyishan of Fujian were less sensitivity to phosphorus
with high phosphorus efficiency and productivity , while Shaoyang of Hunan and Suichang of Zhejiang were more sensitivity to
phosphorus with low phosphorus efficiency . Well- developed lateral root system and more fibrous roots under low phosphorus was
perhaps one of the important reasons for the provenances with high phosphorus efficiency .It was preliminarily determined that
Liping of Guizhou was an excellent provenance with moderate sensitivity to phosphorus , while Tongdao of Hunan was superior

provenance with high tolerability to low phosphorus stress or high phosphorus efficiency .
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) Tab.1 Height growth of six provenances of L .chinese
S at different phosphorws levels
( P < 0.000 1) Provenances - P/cm +P/cm - P/ +P
Suichang ,Zhejiang 7.1 13.3 53
’ Wuyishan , Fujian 8.1 12.3 66
« 1. Lushan Jiangxi 9.8 18.6 53
, Shaoyang , Hunan 7.4 18.7 39
Tongdao , Hunan 10.9 18.3 60
’ Liping , Guizhou 11.2 22.8 49
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Tab.2 Dry matter accumulation and root- shoot- ratio of six provenances for L .chinese at different phosphorus levels
Dry matter accumulation/ g Root- shoot- ratio
Provenances - P +P - P/ +P - P + P
Suichang ,Zhejiang 0.173 0.839 20.6 0.42 0.39
Wuyishan , Fujian 0. 449 1.152 39.0 0.38 0.29
Lushan , Jiangxi 0.317 1.043 30.4 0.43 0.25
Shaoyang , Hunan 0.185 1.198 15.4 0.52 0.27
Tongdao , Hunan 0.505 1.367 37.0 0.40 0.31
Liping , Guizhou 0.330 1.200 27.5 0.50 0.26
( p) Significant level 0.003 6 0.698 5 — 0.269 5 0.014 0
° b
5 (p=0.0140), 0.26 ~0.39 s
7.1 %~48.0%. s s
36.8 %, (p=0.2695) . .
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1) Tab.3 Number of fibrows roots and lateral roots of six provenances

for L .chinese at different phosphorus levels

Number of lateral roots Number of fibrous roots
Provenances
° 5 - P +P - P +P
N Suichang ,Zhejiang 5 15 54 142
3 Wuyishan , Fujian 15 21 97 231
( ) - Lushan , Jiangxi 12 17 28 197
> ° Shaoyang , Hunan 8 14 22 180
Tongdao , Hunan 16 22 115 276
Liping , Guizhou 12 18 73 293
( p) Significant level 0.000 1 0.135 4 0.000 1 0.243 4
b
239.91 % 57.35%, s .
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Tab.4  Root volume ,total length of lateral roots ,tap root length of six provenrdnces for L .chinese at different phosphorus levels
Root volume/ cm’ Tap root length/cm
Provenances - P +P Total length of lateral roots/ cm - P +P
Suichang , Zhejiang 0.345 1.16 31.6 114.9 11.7 20.7
Wuyishan , Fujian 1.165 2.14 102.1 143.1 18.3 15.3
Lushan , Jiangxi 0.620 1.80 91.8 113.5 18.1 16.5
Shaoyang , Hunan 0. 405 1.20 56.0 123.0 15.9 15.6
Tongdao , Hunan 0.895 2.59 113.2 195.6 17.5 20.5
Liping , Guizhou 0.699 2.12 85.5 141.5 20.6 16.1
(_p) Significant level 0.001 1 0.054 6 0.000 3 0.101 7 0.228 4 0.261 6
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