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Abstract: The results in this paper showed that there were significant differences in total biomass, root bio-
mass and plant height between treatments of Pinus yunnanensis seedlings under different phosphorus supplies.
As phosphorus supplies decreased, total biomass, root biomass, plant height as well as the number of bud of
P.yunnanensis seedlings decreased. A significant positive correlation and a linear regression were borne be-
tween total biomass and shoot biomass. The total biomass decreased in accordance with the phosphorus sup-
plies mainly coming from shoot biomass. The study show ed that no obvious decrease happened on root bio-
mass as phosphorus supplies decreased, and so the root biomass maintained at a relatively higher level, and P.
yunnanensis seedlings under phosphorus deficiency ensured their livelihood by increasing root/ shoot ratio and
maintaining root biomass at a relatively higher level at a cost of decreasing shoot biomass. It also made clear
that there may be a critical content of phosphorus around or from 0.031 25 to 0. 007 81 mmol * L' for P. yun-
nanensis seedlings to tolerate phosphorus deficiency.
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Table 1 P content of culture medium
Ts To
Treatment T T2 Ts Ta Ts Te T+ ( NoP) | CK)
P Content (mmol ® L-l) 2.00000 0.50000 0.12500 0.03125 0.00781 0.00195 0.00049 0. 00000 0. 00000
) 9 7
(g L") :KNOs: 0.193  0.325, 0.05

0. 51; Ca(NOs)2 = 4H20: 1. 18; MgSO4 * 7H20: 2

Q 49; KCLl: @ 075 (mg * L") : H2BOs:
2 86; CuSO4 * 5H20: 0. 08; ZnSO4 * 7H20: 0. 22;
MnCl2 « 4H20: 1. 81; H2M00O4: 0. 05; Fe EDT A:

20 NaH:POs3, 5d
2 HEREGHAM
2.1
D) Tl s (Tl"‘ T7)
100% 56.62%, ,
(T+) (T5)
26 07% 12.97%( 2) ,
9 (F=

13 262", P< 0.001),7
(F=5.254"" ,P=0.001),

Table 2 Biomass and root/ shoot ratio of Pinus
yunnanensis seedlings under different phosphorus supplies

i Pl_ant Number Change Root/ shoot
I'reatment  height of bud of total i
(cm) ()  biomass(%) ratio
T 14.89 2.23 100. 00 0. 196
T2 16.29 1.81 89.93 0. 168
Ts 14.47 1. 60 86.00 0.173
Ta 14. 06 1.40 85.45 0.202
Ts 13.80 0.58 71.38 0.255
Ts 11.94 0.13 56.76 0.256
T» 11.63 0.25 56.62 0.282
Ts 6. 63 0.13 26.07 0. 665
Ty 5. 18 0.00 12.97 1..000
2.2
7 2
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Fig. 1 Biomass of Pinus yunanensis seedlings ’
under different P supplies 9 (F= 20. 580" , P< 0. oor) 7
(F=3.083,P= 0. 011) (F= 4.925 ", P< 0. 001)
7 P
(Ti~ T7) 100% )
53.47%, , (Ts)
(To) 18 73% 7.76% 3 B
(D ,9
(F=13.637 ", P< 0.001), 7
(F= )
5656 °,P=0.001) , , ,
, (10mg=* L") (0.5 mg+ L)
(Kendall’ s taub r ,25d 3
= 0 926, P< 0.001; Spearman’ s rho r= 3.33%  6.34%,
0.988,P< 0 001) (t= 60 713, P< 30. 76%
0 001,y= 0 106+ 1. 089x), 22. 39% ( , 2004); (P
0.125 0.5mmol* L"),
, p (Immol* L")
2.3 57%  45% ( , 2004) ,
) (39. 5%

~ 193.9%),



186

26

( » 2004)
( 0 ; C
(Hilber ,1991),
, (P 0. 125 mmol
L' 0.5mmol* L"),
( . 2004) ; 6
; ( » 2004) ;
(
12004):
( , 2004)
7 )
9
, 7
4
, 4
3 ( 2 ): T Ts Ts , T4
Ts T , T's To , T4
TS ’
,Ts  To 7
, 0.031 25(T4)~ 0.007 81(Ts)
mmol * L' R
. 1996, [M]. , 228
260, 420- 429.

) ) . 1987. [ M].

Bertrand 1. 1999. Dynamics of phosphorus in the rhizosphere
of maize and rape grow n on synthetic, phosphated calcite and
goethite[ J]. Plantand Soil,211( 1): 111- 119.

Chen YL, Guo YQ,Han SJ,et al. 2002. Effect of root derived
organic acids on the activation of nutrients in the rhizosphere
solll J]. J Fore Res, 13(2): 115- 118.

Fohse D, Claassen N, Jungk A. 1998. Phosphorus efficiency of
plants. I. External and internal P requirement and P uptake
efficiency of different plant species[ J| . Plant Soil, 110: 101
- 109.

Frank W.Smith. 2001. Sulphur and phosphorus transport sys
tems in plants| J|. Plant and Soil, 232(1) : 109- 118.

Hilbert DW, Lariguaderie A, Reynolds JF. 1991. The inflir
ence of carbon dioxide and daily photorr flux densityon optr
mal nitrogen concentrations and root sgoot ratio| J|. Ann
Bot, 68:365- 376.

Li F( ), Pan XH( ), Liu SY ( )., et al.
2004. Effect of phosphorus deficiency stress on root mor
phology and nutrient ahsorption(

Y[J]. Acta Agron Sin(
),30(5): 438 442.

Li HB( ), Xia M ( ), Wu P( ). 2001.
Effect of phosphorus deficiency stress on rice lateral root
growth and nutrient abosorption(

)[J]. Acta Bot Sin( ), 43
(11):1154- 1 160.

Liao H( ), Yan XL( ). 2000. Adaptive changes
and genoty pic variation for root architecture of common bean
in response to phosphorus deficiency (

)[J]. Acta Bot Sin(
),42(2): 158- 163.

Mi GH ( ), Xing JP( ), Chen FJ(
2004. Maize root growth in relation to tolerance to low
phosphorus( )[J1. Plant Nu-
tri Fert Sci( ), 10(5) : 468- 672.

Gyaneshw ar P, Naresh Kumar G, Parekh LJ,et al. 2002. Role
of soil microorganisms in improving P nutrition of plants[ J].
Plant and Soil, 245(1) : 83— 93.

Shen YX( ), Zhou WJ( ), Liu WY ( ), el
al. 2005. Soil phosphatase and P availability in rhizosphere

), et al.

and norr rhizosphere of Pinus yunnanensis(
Y[ J]. Ecol Environ(
),14(1): 91- 94.

Wu (( ), Fan ZQ( ), Wang ZQ( ). 2004.
Effect of phosphorus stress on chloropgyll biosynthesis, pho-
tosynthesis and biomass partitioning pattern of Fraxinus
mandchurica seedlings(

Y[ JI. ChinJ Appl Ecol
( ), 15(6): 935- 940.

Xie YY( ), Zhou ZC( ), Jin GQ(

2004. Root morphology and dry matter allocation of Masson

), et al.

Ping: response of different provenances to low phosphorus
stress(

Y[ J]. Fore Res( ), 17(3) : 272- 278.



