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Mechanism of Pinus yunnanensis seedlings root response to phosphorus

deficiency under controlled conditions

DAI K&i-]ieI'Z » SHEN You-Xin'*? ’ ZHOU Wen—]unl ’ DENG Yun* , LTU WEH-Y&OI (1. Xishuangbanna Tropical

Botanical Garden, CAS s Kunming, Yunnan 650223 China;2. Central South Forestry University, Changsha, Hu' nan 410004 China;3. Graduate
School of Chinese Academy of Sciences,Beijing 100039 China;4. School of Life sciences, Yunnan university, Kunming, Yunnan 650091 China).
Acta Ecologica Sinica,2005,25(9):2423~2426.

Abstract : Phosphorus is an important element that céntrols the process of plant life, especially during its growth phase. Low-
phosphorus in the soil usually leads to adaptive changes to plants. Yunnan Plateau, being origin and its distribution range,
Pinus vyunnanensis Franch. reflects great capability of adapting to low-phosphorus red soil. Therefore, to study such
mechanism of adaptation towards low-phosphorus becomes an important reason to understand basic resource utilization.
Present study was to analyze root response of seedlings (Pinus yunnanensis Franch. ) to various phosphorus levels looking at
the root morphological characters, like biomass and root/shoot ratio. The test results showed that both the length of taproots
and the root/shoot ratio increased as phosphorus supply decreased to 0. 5mmol/L. However, the number of lateral roots and
the biomass did not show any particular change. Further analysis indicated that, under phosphorus deficiency, growth
continues maintaining root biomass by assuring dry matter allocation to the roots. Conclusively, such an adaptation by the
seedlings does not depend on its number of lateral roots, rather on the increment of taproot’s length.
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Table 1 P content of the test on Pinus yunnanensis seedlings under phosphorus deficiency

A FH Treat

T (TCH%)
(NO-P)

T(ZH)”

Ts (CK)

T1 Tz TS T4 TS T?

ment

2.00000 0.50000 0.12500 0.03125 0.00781 0.00195 0.00049 0.00000 0.00000

P & & P content(mmol/L)
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_ _ ‘ Fig. 2 Number or lateral roots of Pinus yunnanensis seedlings
Fig. 1 Length of taproot of Pinus yunnanensis’ seedlings under
, _ under differentphosphorus supplies
different phosphorus supplies
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P=0.207).
2.2 AEBLBEKFToERGENRREYER

-—4— T K Dry weight

Ho2MWER XY, EAEBRUENO2T 7 M EEBP . BKEMN 12 _ g 8% Fresh weight
mmol /L B 0. 0005mmol /L LI F AT 4000 Z . ERE  _§ ool
6 TARRETE 0.788 ~ 1. 026g/Bk Z 8, T H R £ 7£ 0.168 ~ m:ﬁ 0.6 |
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T1 T2 T3 T4 TS T6 T7 TS T9
&b BR Treatment

EHREETER S EFAROBE, FBEN 7 A [ 4 8
BAEVEWERAHE (Fapse=0.378, Prus—=0.887; Fusx
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Table 2 biomass and root/shoot ratio of Pinus yunnanensis’ seedlings under different phosphorus supplies

HEMRAEE TERTHE

REEH g RTHE EHTHE .
: . . . HERAL TEBHELL KBS KB ¥
A 1 Fresh weight  Fresh weight Dry weight Dry weight
Fresh root/ Dry root/ Increase of Increase of
Treatment of root of shoot of root of shoot , _
(o find. ) (o /ind. ) (¢ /ind. ) (o /ind. ) shoot ratio shoot ratio fresh root/ dryroot/shoot
ind. ind. ind. ind.
8 & & & shoot ratio( %) ratio( %)
T1 0. 902 4.721 0. 238 1. 212 0.191 0.196 3. 24 16. 77
T2 0. 8§33 4. 501 0. 188 1.116 0. 185 0.168 0. 00 0. 00
T3 0. 842 3. 988 0.184 . 1. 063 0.211 0.173 14. 05 2. 98
T4 0. 889 3. 698 0. 208 1. 031 0. 240 0. 202 29.73 20. 24
TS5 0. 885 3. 020 0.210 0. 825 0. 293 0. 255 58. 38 01.79
T6 0. 788 2. 187 0.168 0. 655 0. 360 0. 256 94. 59 52. 38
T7 1. 026 2.147 0. 183 0. 648 0.478 0. 282 152. 97 67. 86
T8 0.538 0. 588 0.151 0.227 0. 915 0. 665 389.19 295. 83
T9 0. 336 0. 328 0. 094 0. 094 1. 024 1. 000 453. 51 495. 24
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