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Physiological response of Phoebe bournei seedlings with different
phosphorus supply levels to natural low temperature

WANG Dongguang, YANG Jinchang, LI Rongsheng, ZOU Wentao, YIN Guangtian
(Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China)

Abstract ; [ Objective] To determine the effects of different phosphorus supply levels on physiological ac-
tivity of Phoebe bournei seedling leaf under natural low temperature. [ Method] Single factor pot experi-
ment was set up with eight phosphorus levels, and following fertilization the seedlings were left under nat-
ural low temperature. Photosynthetic and other physiological indexes of the leaves were measured and an-
alyzed. Cold resistance of the seedlings was assessed by principal component analysis. [ Result] Under
natural low temperature environment, all the positive and negative indexes indicated clear and gradual
trend with the increase of phosphorus levels. net photosynthetic rate( Pn) , stomatal conductance(Gs) ,in-
tercellular CO, concentration( Ci) , transpiration rate (Tr) , water use efficiency ( WUE) , proline content
and SOD activity of P. bournei seedling leaf peaked at a phosphorus level of 30 mg phosphorus per seed-
ling, and their values were 3. 09 pmol - m?-s",0.023 mol - m? s, 350.18 pmol + mol ™"
0.32 mmol * m™> - s, 9.69, 41.58 pmol + g 'and 332.03 U - g ', respectively. At the same phos-
phorus level, MDA content (3.77 pg + g~') and stomatal limitation value (Ls, 0.34) were the second
lowest. The highest cold resistance score was obtained at a phosphorus level of 30 mg per seedling based

on principal component analysis. [ Conclusion] The optimum phosphorus level is 30 mg per seedling for
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improving cold resistance of P. bournei seedlings.

Key words: natural low temperature; Phoebe bournei; phosphorus; physiological response; principal

component analysis
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Fig.1 Changes of temperature and moisture in the natural environment from 10 to 12 January
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Fig.2 Photosynthetic physiological characteristics of Phoebe bournei seedlings with different phosphorus treatments

http://xuebao.scau.edu.cn



104 1

[ S A NI S S

837 &

Sy R B AR 1Y 2. 69 .3.29 .2.90 1. 88 il 1. 54 3%,
MTAFLERAIME (Ls ) (B 1E) W55 R f5 T2 35, e fik
{809 0. 34, SR Bt Y 50. 75%

L5 220 Wil F1 . PA QhPRAG Pn | Gs 3 5 T H:
flAb B, P3 P4 Al PS5 AbEEfY Ci 8 % & T H Ak
PR Tr {E P3 P4 . P5 P6 A1 P7 Z R JC g & %5 ,H
3 T H A AL CK P ARFRAY Ls 35 o T HA
AbEE;WUE 78 P4 5 P2 P3 2R EE R HE E & T
oA ab3, iSRS, AR T A RN
T A AR BB SO A AR
2.3 AREBEHGEEEEAM AR,

SEMERN Y LES(SOD) &R FNE

MR AT LU Y Bl R A4 K i T, Il

FR T A SOD 1 M 2 e T JE BEAR A e i

*x1

TR A SR I T

ANTRIE 25 (405 (4 1 Al 1 A I e Bl R o A A
BEFES, P2 P3 P4 PS5 P6 AbFRMIH AR & &Y
WE TR, 0 X IR 1.64 1,67 .2.72
2,54 1.77 f%, H b P4 kb B (B Z it 44 30
mg + B ) A AR A R IR R A R . TR
(i)l 2 ALh 3T (%) o) A ¥ A I 7 R R £, R PO PT
Qb PR T a0 FRAER 35 40, oAl 4 R T
XA oy O i A AR AL Rl P3 (R 4G
22.5 mg - ¥k ) AU X BRAY 50.22% [ Al T A
J SOD {4 {3 5 T X BEBE /K- 19F P2 P3 P4 FlI
P5 (W 2 {45 4 W) 4 15. 0,22.5.30. 0 Al 45. 0
mg - ¥k 1) AL, 43 O X IR 1,30, 1.67 1,69 Al
1.32 fi5 , Hor P4 LbBRAY R AT - SOD 1R i

AEBEKFAE S AMEE. W LS SOD FHErm"

Tab.1 Proline and MDA contents and SOD activity of Phoebe bournei seedlings with different phosphorus treatments
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Tab. 2

with different phosphorus treatments

Cold resistance scores of Phoebe bournei seedlings

BEALER iRk (mg - BT 134 HE#2
CK 0.00 -3.22 8
P1 7.50 -1.64 7
P2 15.00 -0.73 5
P3 22.50 1.42 3
P4 30.00 3.26 1
P5 45.00 1.62 2
pP6 60.00 0.30 4
pP7 90. 00 -1.00 6
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