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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 showed 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 t0 0. 007 81 mmol * L! for P. yun-
nanensis seedlings to tolerate phosphorus deficiency.
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BEEHAGIBENEELR MY ELERT
BPEEARNYE. KRESR—SEYKEERN
AL, Bl KB R G T . RENBE MR, U
M FREXT LK ERER R (BEL%,2000), TR
B+ B FIAR 2B S0 RY 3 b0 ) 2 51 AR W 3T BRBE a8
KITE R ¥ R W 2 — (Fohse %,1998) , LBt ik S BUE
VRGN, EFRE LN (EFESE,
2004) . EER,F KM Y)E DR B 5 A B A
3B K R M B 5 a0 K N 3% (Bertrand, 1999; 2
¥§ ¥ %, 2001; Frank, 2001 ; Gyaneshwar %, 2002;
Chen %,2002) , AZSiX BB O X &R, RiITHEHY
TR E S A BBV, T K EE YA B B
J1, FRERER A A L EBER B

=B (Pinus yunnanensis) VA = 5 5 JR AR IR
MR, DPHEAESZHERERY 700 (RIE
H%,1987) , KX LM R RA G THRIEMWE
RRES S EAGHEFERTRAENMRBOEL
(RAEHE%,1987; F3CE ,1996) , B3 Ll v AR RY ok
WAMEEZNAMRA, ERETEREBEET ZH

FAL#EMN. BRTETZEARRESIERR LB
MEEHSHOARERIMES XEREE,
2005) , B4 KT = r AR X I BR 31 B2 B AL 75 T B9
HEMRELSARE, ACHELIAAREKET = H
MYERNERER, UZERGEERBRBATH
C7/b- 9S8 L 3t P EAPO R GRS A Pl 3
A4k, LUBIR Z 5 H B R Bl I X SR BT 4a 7

1 M#EF %

EomEEEBEFLRALIEAN, REBEN
BMBRAFF., B FERSRNDRHERRY, 2
JE P R B 4 8 B A\ 2 B 36 7R AN R B b 3 K S 33
FWM BRI P HFTIESE, L IRE 9 MRLEKFE,
HP T, W EBBWEHREERTEEFE D, 8704
HSRER,.BMEE@EIDE 4 %NE.6 MFE
AWM. 5. MEHAERER. #EHXFER
B, TEMNREREESRE (105 °C,30 min) HF
(65 C,8 h) g I X FHRE.

R1 ZHASHEBBESEABSR

Table 1 P content of culture medium
Ts Ty
T T T, T. T T T
AbF Treatment 1 2 3 1 5 6 7 (%8 No-P) (5514 CK)
P & & Content (mmol » I'1)  2.00000 0.50000 0.12500 0.03125 0,00781 0.00195 0.00049 0. 00000 0. 00000

BEREERA - RITHELBKEHERE. 5
ERRNEFBERE T : KETE (g« L) :KNO;:
0.51; Ca(NO;), » 4H;0: 1. 18; MgS0O, * 7H,0:
0.49;KCl:0.075, Bt & (mg - L) H,BO;, .
2.86;3;CuS0O, » 5H;0:0. 08;ZnSO, « 7TH,0:0. 22;
MnCl, - 4H,0: 1. 81; H,Mo00,: 0. 05; FeEDTA.;
20, B’-%ﬁﬁl NaHzPos vi%%m'ﬁ 5 dEﬁ&“‘Zke

2 HERE4H

2.1 BEYBNTL

Z B PA ST B B A W B T IR VBB R B A PRI
T FEE, LT HER ARLE(T.~THOHEEY
BEM 1004 FRERT 56.62%, FRETHiE—%, 1
B(TOMZEH(THOLAHENERAHNTHERET
26.07% /M 12.97% (K 2). HWEMFTERENR, 2
HONMEEABEYVENERR IEEF (F=
13.262" " ,P<<0.001),7 M ABLHESEMER
ERWR I B E(F=5.254"" ,P=0,.001), fiH &

oMM T A ERAE T ERSERR L
R4 B35 ) 0. 193 1 0. 325, FEE K TF 0. 05,
2 FTRABLEAETZELASENEYRBERTLL

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

Bk ¥ ME AdEyREd R H

Plant h
Trﬁﬁem height I\:)‘;nl;lszr Sf ?:tg:; Root/ ?hoo‘

(em) (4)  biomass(%) ratio
T 14. 89 2.23 100. 00 0.196
T, 16. 29 1.81 89. 93 0.168
Ty 14. 47 1. 60 86. 00 0.173
T, 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
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¥WEM 2 mmol « LTF£F] 0. 000 5 mmol « L"BLF,
FEAE T 4 000 4%, BR ALY B IKARIFEO. 168
~0.238 g/, BRENRALEYERAERRTH
REEYBRB T0XUL . RAEYEELERESR
BWARBRESE D, R, E4AXREE
N, ZENHERALEYENRAREERBBIRE
BREETERHA MBI, ABRENN 74
FABEARAEYENERAHA R (F=1.057,P=
0.412) MAAYVEBEARFEREEHNAKFE. R
AEXBR(TOMSH(THOFRNMNGEE REEYE
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Fig. 1 Biomass of Pinus yunanensis seedlings
under different P supplies

A BB BB /N(F=3.083,P=0.011), {H2n4
VEBHEEFBEERENRRTAAELRERK, 2
AHEREYEME—-BW MBS, BB 7TF
BT ~THOBR,ZBEYWEN 1000 TS
T 53.47% , W B TRETHE ¥, EH(THOATH
(THORAEMERSFFRERT 18.73% M 7. 76%
(BD., FESWESRIER,I MEERZEHAYE
MERRNIEE(F=13.637"",P<<0.001),7 4%
BUAERETAYVENEROR IEE (F=
5.656"* ,P=0.001), #— M5 EH, NREB
BHEAKFT, RS AEYESETHAEYES
8] FETE AR B & MM 2 (Kendall’ s taub ML A% r
=0.926,P<C0. 001;Spearman’s rho tHX &% r=
0.988,P<C0.001) ML 7] A % & (1=160. 713, P<
0.001,y=0.106-+ 1. 089x) , 1% B = BI ¥4 4 & 19 34
VBRI F B ENRERTM TREIERHZEM
Y B A BB AP TSI RN,
23 BAEYBERENEN LN SE

mEFR, E TS A S Y B RS 5 BBk
WE R BRI T REX —2fb s A REARSEMEY

BARSRAEYENZT A YERE WS
SHAAME, BAERR M BLEAKFT, SEYE
EREMEN LS RAR. REEYELHEEY
BB TF 14. 42%~50. 00% Z 18], \ T, Frih, bl
ERREBRENRKRK, RAEYEBLEEVENK
Bl—ERm, NBREN LL2%ENITHEEK
50.00%: IR EMHAEYB S SAEVEBNLBILT
50.00%6~85.58% Z 8], A T, Frifi, BEE SRR MBENE
ERREEZXHEYERSEAYEN A —ERB/D,
MBI R 85. 58 %% B T BAKAY 50.00% ., BAYE
ERFAMEN AR, 8 2/ B HNIRE
HFEZ AL, N T, FFiR, BEE B BRI FE
i ARFEEL M 0. 168 AN F] 1. 000, £b 3 ] B 2 HAR
B2 (F=10.529"" ,P<<0.001) (& 1),

AEBEEKF T ZEMSERAEYWEME
HEYBEEESAYE R G AT RS,
BB ET , M T EURRETEYEN
RO ERERELFRIFRRAEVELELERNK
TR AN E .
2.4 BEAMEFR

R2EAMNT, A - AEABLEKETEE
A Bl EE R 0 Bl 4 IR VR UK I A PR IR T R AG, 230
9 AN EEIE] B9 £ K (F=20. 580°* , P<C0. 001) 1 7
ANE R A ) 2= R (F=4. 925" * ,P<C0. 001) # 4%
HBE . EIHENELERSETEYBMBAYE
RSB A & . [RET, B 55 3R VOB B O P&
R, 1 K& W RUFERBEA LRI,

3

BANEEYERNTZEELSYHARR
4 MERUZMHELSS5HEYEARAKNES AT
B, R SEEYEY R MR, Flin, Bk
ENEBE0 mg « L)REKBKBE .5 mg + L)
Bt,25d G, I EB KR A ARBNEER 3 S
EERAEME SBT3, 33% F1 6. 34 % , (KBS EUR K
BafPSEMF=ER 55 T 30 76%
22.39% (Z=4E%,2004) s BB K4 T (P LR ¥R
29 0.125 F 0.5 mmol « L), 7k Ml 47 & 4 ¥ B %
/NP P A7 R (1 mmol « L) B S4B
R 57% M 45% (R E%,2004), R, FERHEK
FHEREDENTYRRREEEHMG. 5%
~193.9%) , AR MBS BN B R E K
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B T B K0 B M3 6 (IR 4 55, 2004) , TEA K
B, ZEMSENETEYBRMEEYEYMESE
FERBEENRERTAZED, SR EHEEFR
B ¥k BE B R AR T PR A

HY&IEHRELFERSDARERTEDER
(RO)FEM Ef T M4 R, X8R/ C
¥ B8 (Hilber 4,199, HUMBEEBREH
SRiEMEBEAE, EXHETEHEY AR, R
RO, PR A 2 B (P 3R ¥ B8 0. 125 mmol
« LYf10.5 mmol « L), KM= ESEAE
WREB TR EH LRSI EYENREAAE
(REE%,2004); TER BEELRE H 4 A KD 6 MR
EXRREYET M Ok EH5,2004) ; RBEIH A XF
KE BB TN ERY AR N (EE
%,2004); GEMB. Z HHNENTYREEREM
BEK - Y AR T P IS BT EE 8 58, 2004) , MZEASE
B BREEMGENET A YEREIERRBEIK
EHREEATNEERK BERALEYEHRAEMESR
RRER B RRRIRT 2 B0 A R A B e, B B 4 R
M7TARRALERNREEYENERFAHE, R
REYBEARBELBRNKE., B2, K
BA T, ZEMYERELNESEERURK
Y B RTERE .

EALZRS, ARABLAEKET ZEMNIEH
BAEYE EAEYE BREWERE I NMEHEE
HWERBREE AT NERLEEIMNEFHREE.
B —SBEIFESTHITEERR M EEYE.
ZHAYER BREWFERANEERHTESIWE
R ATHEELTLEEHERFOR BME LTS
H3AGE2.B D NAT ET, K T AE—4H,T,
BT EZET AF_H.T, T, E=H. BER,T,
BT RA—THEMBERESR, M FRABEM
BT MT, SHE7T /M ERLERNHESF. X5
Bt TEX HMBR B 0. 031 25(T,) ~0. 007 81(Ts)
mmol « L' Z (B sk MiE, T EE — = mss
SHEBE A WA RE. UXMEREAR . @04
B XTI BE 8 B 2 Wt 7 B 8RR, 3 E U b B R
BRI I8 T 4E+F A A T B AT RN B BRI

5% Lk :

EXE. 19%. Z@ M) BH. ZBH ¥ LR, 228—
260,420—429.
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