AR HEDER 1994, 2 (2). 65—70
Journal of Tropical and Subtropical Bolany

REAFRANBILIE B L
L A5 R BT

ZIREF " WA
GEEMEREEXTFRFL, JH 510631

m E

AXHIRAR KT BEIRBE (Cymbidium sinense (Andr.) Willd) PR E A LFEHRA.
% NaHPO, Y [E AR, MIAE P A0 TYLBEAL. BRALAL. WIBE AR, BMEHE . MRy
BRSNS RREARABENES, RPUNBARREFRES. MURHNEBEESREEER
#3. 0. 20mmol/L NaH,PO, ] G347 £ B2 Mk KM ER. SR EOR. TYBERM
UHEESNeERE, MESEERENNSEEH. B, SR TEROEREIIRE,
HEFERRZIFLR.
%4apiE], B2, BOKT; Bbad; ZEAM: T WEHE
B2t (Cymbidium sinense (Andr.) Willd. ) XZRF 2, EREFIETHIE, BEHEAK
M, HERAASEFZ—., ENREEAESLR, 0ETHERIMTRTENER., FX2E
M EERAIIRY — LT AEMBRENBLAKEATNERENER, ERFRESY.F
XM EERRRERAAE T, SaBIURMBXENOBLEY. BARMBKILEWIE
By, BEEMBEK; FABERREEEEEHNERBERKTOERK, THBEE
2%,

R ERAWRrS

MEHERFEIE BRI ER RIS, #TRERE. B
MRS RIS, SFHNRLES, BEEKRESARVRREE, BIERETRH
NaHPO, R EERYSESF I, 4 14 ]K®.

MEHE ABESBOWESRAFTKFEDLEIFEONTE, BRULGUNERE
B AL A B AY VB e SIS LRI U7 B BR A b BRES B 15 0 52 # Barrett-Lennard %7
F¥k, EHRS RIS S BB HRESCrE, TSR AERBENE, EFEEE BMER
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GRATITIE

—. BtEx

REEBERE YIRS, B2, ERENMAMARARTHEM. REHANSHREERE
B%, BERERZ, ®lES, TRENREREMESRLEN, EREREES (H
1,

S EHBHL A WA S BUEEY R D H# NaH,PO YR EIK, THLBER . BISER. M
BONBERE GER). BREHBRILAY. BRESAERAEAARENEE . HATIRRE
AP AETE BB H i B — BT RUB ISR, A VBB, MIBEABR (3D &
—FEERREEY, FUBRRENER, BRRESEE, 10mmol/L NaH,PO, 4L 3H, 1
X ILERBEXT EE R 30 1%, REWEMBLEYFRERBELN . ARIURRE T, EERBNT
W EL TR, ATP BN TR, Eit, BEHRILEY (0 ATP %) MBREELY
&R WEEBR B R R TTRA, HABS IR B TR B B . BERAKERAT EBAUSY . BRBRET,
BREBRUTFAERSOBES,

®1 FEPUAFHBEHERLSHER (mg- 1008'FW) BIRW (LBEF7HA)
Table 1 Effect of different phosphorus levels on the phosphorus compounds content

(mg + 100g"'FW) in C. sinense leaves® (7 weeks after treatment)

INRE  BEE® MEARE RRCEC pmEs BB -
NaH,PO;, Inorganic . Inositol : n T:)tal
(mmol/L) phosphoric Phosphatidic ~ hexaphos- t:g -;nergy Hexose phos- amount
acid acid phate phosphate phate Nucleic acid
compound
0 10.614+0.27 7.79+0.14  0.4640.27 4.28+4+0.04 1.194+0.06  4.20+0.03 28.53
(1000 (100) (100) (100) (100) (100) (100)
0. 02 27.7144.29 9.21+0.32 2.15-+1.50 5.28+0.09 1.37+0. 11 4.36+0.08 50. 08
) (261> (118) (467) (123) (115) (104) (175)
0. 20 53.5940.89 12.424+2.46 6.31+%1.09 6. 60+0. 81 1.4740. 08 4.1740.11 84. 56
' (505) (159) (1372) (154) 124 (99) (296)
1. 00 55.9840.25 15.5040.54 9.7141.03 9.070.07 1.95-0.10 4.5530.04 96. 76
’ (528) (199) 2111 (212) (164) (108) (339)
10. 00 63.2740.81 15.5840.15 14.41+1.65 8.9740.10 1.75+0.05 4.8540.05 108. 84
’ 596 (200) (3133) (210) (147) (116) (381)

* —4E HEH Y =1 3rd leaves of one-year-old shoot

BB A A R BB R RS, E RS B, B RVLBEER, T R ALE, U
FEREMFESFEB ., AE 2 TR, Tt umol - g FWmin " 2 pmol + mg™'protein min' 37K
BV ERER RS TS, MEBOKEAE, 1. BEREM Y O REP IR R R Z R,
10mmol /L ¥k BF BH R A9 S 15 1L (UM 4 F X BB AY 11—13%, TN 14—28%, BRERERS, &
28—45%, BIMLTTR, MUBRREBEESAREERMX. RITAK, ERBENZBEE
BE, TRSFEEAEROHE, RERN—FERNYE. Besford®iky, RIEHREEMEHE
AN EY R R M EEE{LIEF. KE 2R, 0. 20mmol/L A E AR &AM, &5
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EHERAB TR, FERXONEEREREEHBRR, 18 0. 20mmol/L NaH,PO, AT FEE
FHEB=ERKHER, BRETHEIHMBIREFRMELER, AHRLE—SHR.

¥2 BEMERMEBEILETRARERERPOHEL (LEESTH)
Table 2 Changes of acid phosphatase activity of C. sirense in different

phaosphorus levels (5 months after treatment)

K vE BEREAHBS 15 2% Acid phosphatase activity

NaH,PO,, pmol » g 'FWmin-! <+ pmol » mglprotein min-!
ol /L — —
(mmol/L) 1 BRE  —EEdt SEdk R BRE A A
Roots Pseudocorms  1-yr-old leaves 2-yr-old leaves Roots Pseudocorms  1-yr-old leaves 2-yr -old leaves

0 1.50(100>* 3.74(100) 8.79(100) 5. 51(100) 156. 09(100) 354.17(100) 773.09(100) 464.59(100)
0. 02 1. 03(69) 3. 60(96) 6. 41(73) 3.69(67) 101.58(65) 260.30(73) 444.52(58) 228. 48(49)
0.20 0. 57(38) 2.76(74) 3.57(41) 1.71(31)  56.60(36) 193.28(55) 199.89(26) 78.66(17)
1.00 0.32(2D 2.39(64) 3.37(38) 1.62(28)  36.04(23) 104.64(30) 181.87(24) 68.47(15)
10.00  0.20(13) 1. 69(45) 2. 50(28) 1.02(20)  16.79(11) 100.12(28) 182.75(24) 665. 49(i4)

B B /NS = 0 2nd leaves counted from inside to ocutside
» FH T4 relative Vs

= BESERNEAR

ERBREt, BEAREBRENHHOFEEERSERS. MERRENES, FEEER
ERARROESE (&3, RONEEEREBAERBIEMK, 0. 02mmol/L 4 £ H, B
REREENEETRE., ARHERHAY, B, RONEEERSIIE. XTRRARBE
R IFEEER T ERMAEE.

®3 TRAWRAFHBREHREREHNVEORSENEE (XEBF 44D
Table 3 Effect of different phosphorus levels on the contents of

free amino acid and protein in C. sirense (4 months after treatment)

e BT B XK B Free amino acid (ug N » g 'FW) % 5 5 Protein (mg * g''FW)
NaHzP04
mmol/L ® %z A ] ERE oA
Roots Pseudocorms Leaves Roots Pseudocorms Leaves

0 289.1747.71 748.01+11. 24 236.7943. 27 25.4240. 41 24.33+0. 56 16.05+0. 30
0.02  532.67%14.70 588.554+17.32 125.61+5.25 24.8510. 06 28.81+0.32 19. 4540. 28
0. 20 445.29+5. 48 432.78+10.11 94.8142.73 26, 88%0. 65 34.301+1.86 27.70+0.73
1. 00 494.644+3.72 422.7949.79 103.79£11. 12 25.01£0. 61 42.0540. 63 45.963-2. 02
10. 00  467.46419.63  458.64+3. 24 173.3845.78 26.97+0.12 39.41+0.25 27.5440. 07

» —E A B RES  2nd leaves of 1-yr-old shoot

RIRY, HAETRKTRRN, MEZHNEORSREF LRAEW, EBEHEY
MERENH A FEORNETE. RBEN, BREATAHEORSERE, BERKEY
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BE, EHRSEBEE. 1. 00mmol/L 4LITRHATIHE, SERFHRIKTH, EORTR
By TR, BT, SBRATABLAKEE, HHRED, REZ-TRHREAKE M
L. BFHEARBIEPOBYAS, FUBREETRN, BORAAEE, RARSE
HFEEAERYY.

=, gt EEEREY
BEHESRAESYRBRENMEXM®, KNE 2 LUE S, SBEKIRREIMR
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ROE B A RS S BRR, MEBKTHRE, TAEESBBEEAS, Immol/L
B E)ARF S, 10mmol/L BT NIBEH TR, BEREMNTAEESERS, HKRZ, THA&RIE.
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Fig. 1 Effect of different phosphorus levels on Fig. 2 Effect of different phosphorué levels
total phosphorus content in C. sinense on soluble sugar content in C. sirense

TR BB AL T A B 22 0 R R & BAL SRR & B LAELL, BIREE B
B EFTEE, 8 10. 00mmol /L 4L IBIUBE B T M. BERZEM R A 8952 FHE & B Ommol/L 4
B, YEEHKREN, XFHETATEESEALL Ommol /L R TREL (H 3. £
EHEBEBRTOERESERS, B EEN LR/, EREEEEE G gk
TR EEA LR ERER.

EFEWNSE, RBERBREAT SRS, MERKEES . ERTEAHHL . R
WREMESBESHBERLET, ZATHE B O, FABEHENGEAR, BXEZRK
£, HAHK, BRS, MERSHEHBKLE DS BALRAM FEayds, TR
HRERBZHBRNERRICHESEE.

A ERZRBAKLSYMEERTUE L, ERBSRBAG TEROBZT ), HE
RERNTBEESRENTE, SRR/ THEE LEREFRS. B/ TEERLE
BB T e SRR RIS B Y IR AR R LA 3% . Fredeen S OCHRE , INBRE SRR AR
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INFLUENCE OF DIFFERENT PHOSPHORUS LEVELS ON SOME
BIOCHEMICAL CHARACTERISTICS IN CYMBIDIUM SINENSE
FOLLOWING PHOSPHORUS STARVATION

Liang Xuye Pan Ruichi
(Research Center for Chinese Orchids, South China Normal University, Guangzhou 510631)

Abstract

Influence of different phosphorus levels on some biochemical characteristics in phos-
phorus-starved Cymbidium sinense (Andr.) Willd. was studied. It was found that the
amounts of inorganic phosphoric acid, phosphatidic acid, inositol hexaphosphate, hexose
phosphate, high-energy phosphate compound and nucleic acid in plant were increased to
different extent with increasing NaH,PO, concentration. The acid phosphatase activity
negatively related to phosphorus concentration, and NaH,PO, at 0. 02 mmol/L may ba-
sically satisfy the requirement of the plant growth. We observed that leaf had lower con-
tents of protein and soluble sugar and higher contents of free amino acid and starch during
phosphorus deficiency. Hence, the reduction of plant height in C. sinense plant grown in
Pi deficiency medium may primarily be caused by the deficiency of protein.

Key words; Cymbidium sinense (Andr. ) Willd. ; Phosphorus compounds; phosphorus

level; Protein; Starch; Soluble sugar
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