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Abstract Phosphorus & an m portant element hat controls the process of plant life especnlly during its grow th phase

Low—phosphows n the soil usually leads to adaptve changes n plants Yuman Plateay beng its distributon range P inus
yunnanensis Franch reflects great capability of adapting to low—phosphows red soil Thereforg to study he effect of
different phosphoms on P s yunnanensis Franch  seedlings becan es an mportant reason to help unve il m echanian of
adaptaton towards low—phosphorus Present study was to analyze growth and internal P content of seed lings (P inus
yunnanensis Franch ) to various phosphorus supplies The seeds used to culture seedlings were collected fron healthy and
m ature forest of P inus yunnanensis Franch in X ushang Forest Patk Tonghaicounty Yunnan province China The results
of testwere as folbws (1) The groowth of Pinus yunnanensis Franch seedlings nchding shoot height(F =2 352 P =

0.067), taproot lengh(F =1 7753 P=Q 151), shoot bomass(¥ =1 359 P =Q 269), root bianass(F= 2 807 P =

0.035) and total bionass(F = 1 017 P=Q 427) dd not present substantnl d ifferences bew een d ifferent phosphoms
supplies (2) The range of seedling wot/shoot ratb wasKH,PO,> Ca (PO,),> A PO,> CK> FePO,. 44,0 and that of
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ntemalP contentwas KH, PO, > FePO,. 4,0> AIPO, > Ca (PO, ),> CK; (3) KH, PO, was better used by P inus

yunnanensis Franch. seedlings (4) The ntemalP content of root was alvays higher han that of shoot

KeyW ords phosphorug P inus yunnanensis Franch ; seedling growth envirorm ent
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pH s ( ). 4
6 ; ( ) 10 , 6 4
( KH,PO4 K-P) ( FePO4. 4H,0, Fe-P) (AIPO4, ALP)
(Ca3(PO4)2, Ca—P) N
( ) (Q 0% ) ( )s
( 20am X 10a@n X5 am) 300g Q 135g(  300gxQ 0% /2) ( 1)

1

Table1l P contentin the experinent of the effects of different pho sphorus on Pinus Yunnanensis seedlings

T reatm ent : F y (g) ’ (e
P source molwt P P dosage( g/pot) P content( g/pot)
T1 K-P KH,H0, 138 22 3% 0. 6029 0 135
T2 FeP FePO,* 4H ,0 223 13. 90% 0. 9712 0135
T3 AFP A PO, 122 25. 41% 0. 5313 0 135
T4 CaP Cay(POy), 310 20% 0. 6750 Q135
T5 CK - - - - -
2 2 2
10d 1, 10m 1 ( 2 10 ,
12
2
: (105C, 30m in) (65C, 8h),
) , . . 1989.
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2
Tabk 2 Culture solution in the test on Pinus Yunnanensis seedlings
M acroelenent( g L7 ) KNO;: 0. 5E Ca(NO; ) » 4H,0: 1 18 M ¢80, 7H,0: 0. 49 KC1Q 075
. o H,BO;: 2. 86 CuSO,* 5H,O: O 08 ZnSO,* 7TH,0: 0 22 M nCly 4H,0: 1. 8; H,M 04 Q 05;
M icroelment(mg L™ ") - -
FeEDTA: 20
® 10 The test content is 10 tines this standard ailture solution
13
: HNO;-HC D, , HC1 , ICP-AES
21
6 7 0~ 12 4CM , ,
3 , 5 , 12 4an,
7. O(m, N 5( ) s 8 l(ﬂl,
, , (F=2 35 P=0 067)
3
Table3 The height of Pinus Yunnanenss seedlings under differentP supplie an)
R epeat
T reaim ent Average
1 2 3 4 5 6
Tl K-P - 20 78 - 78 83 82
T2 FeP 10. 2 89 10 2 9.0 926 12 9.2
T3 AP 7.8 91 10 2 8 8 82 92 89
T4 Ca-P 12. 4 85 90 9.3 8 4 10 1 9.6
T5 CK 7.0 78 96 89 73 83 81
4 , 5 , 23 7am,
7. 6an, , : 40 ) 5¢ ) ,
15. 2an 16 Tan ) )
(F=1773 P=0 151)
4
Tablk 4 The taproot kength of Pinus Yunnanensis seedlings under different P supplies( an)
R epeat
T reaim ent Average
1 2 3 4 5 6
T1 K-P - 12 0 17 2 - 21 1 177 17. 0
T2 FeP 20. 5 17 8 189 21.9 21 7 22 4 2.5
T3 AP 19.5 21 8 19 8 23.7 12 3 19 8 9.5
T4 Ca-P 7.6 110 192 15. 7 18 1 19 8 152
T5 CK 21. 0 10 2 175 16. 9 17 1 14 1 16. 1
5 ;
2
(F=2807,P=0035) , (F=1359P=0 269) (F=1 017,
P=0 427) ,

hip: / Avww.

ecologica cn



4081

5

Tablk 5 The biomass and root/shoot ratio of Pinus Yunnanenss seedlings under differen t P supplies

Treatm ent Shoot bim ass( g/ ind ) Root bianass( g/ ind ) Totl bian ass( g/ ind. ) Root/shoot ratio
T1 K-P 0. 2801 Q 0596 0. 3397 Q 213
T2 FeP 0. 3197 Q 0338 0. 3535 Q 106
T3 AP 0. 2719 Q 0475 0. 3194 Q 175
T4 CaP 0. 3034 Q 0551 0. 3585 Q 182
T5 CK 0. 2904 Q 0485 0. 3389 Q 167
: KH,PO,  (T)) : FePOs 41,0 ,
A ]PO4 Ca3 ( PO4 ) 2 3
5 ANOVA
6
6 ANOVA
Tablk 6 Analysis of the effects of different pho sphorus on P inus Yunnanensis seed lhgé grow th
It K
an Sum of squares df M ean square F Sig
Betveen Groups 13 706 5 2. 741
Heicht W ithin Groups 32 630 28 1. 165 2 352 Q 067
o8 Total 46 336 33
Betveen Groups 120 386 5 24. 077
T  lenath W ithin Groups 379 842 28 13. 566 L 775 Q 151
proOtIensh 1 otal 500 228 33
Betveen Groups 1. 250% 10~ 2 5 2 500% 1073
) W ithin Groups 5 150% 10~ 2 28 1 839x 103 1 359 Q0 269
Shoot bim ass
Total 6. 400x 102 33
Betveen Groups 2.239% 1077 5 4 478x 10" %
) W ithin Groups 4.467x 1073 28 1L 595x 10 * 2 807 Q0 035
Root bim ass
Total 6. 706%x 103 33
Beween Groups 1. 352x 1072 5 2 704x 1073
. W ihin Groups 7. 446% 10-2 28 2 659x 103 1 017 Q0 427
Total bian ass
Total 8. 798x 10”2 33
22
7 .5 , 1 5 , KH, PO,
> FGPOZ 4Hzo> A]PO4> Ca3(PO4)2> CK,
1 ( Tl ) KH 2PO4 R 4
, 3 2 98~ 4 86 , 3
§ 40~ 11 65 FePOs 41,0 APO, Ca (PO4), 3
163 . 4
2 5 2 2
1 5 (7
3
31
R 5 , KH , PO,
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, : KH, 1O, 3 ,
[15]
7
Tabl 7 P content of Pinus yunnanensis seedlings under different
’ ’ P supp lies
) ) (gke!) (g kg
Treatm ent P content P content
’ ) s R of shoot of oot
) Ca” Fe' Fe&' Al TI  (K-P) 5. 88 23 53
, 9%% , T2 (FeP) 1. 97 2 80
, , « T3 (A}P) L 35 227
»[16] T4 (CaP) 1. 21 202
T5 (CK) 0. 93 Q 98
32
33
[13]
CK> RP> FeP> AFP> CK+ P, CK> RP> A}P> Fe-
P>CK+P , > > >
>
> > > > ,
[ 1]
Q 03125~ Q 0078Immot L' :
34 )
’ ( ) ’ ’
| 14]
[14]
5 (R /B) ’ : KzH PO4
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) > C M eP( ) > SSP( ) > FA ( )> K( )
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