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B= (Cynbidium sinense (Andr.) Willd. ) HHLSHHIIRE, TERISTREERENER
B, EFERENFR (Smmol/L), HATTREM. B8, FEXNE SRS R LB BIM
Bn 125, 117, 127 §1 41%, TOERFMABREERSTEN X BB TR 4%/ 24% . BRE
RCHGERE. THEE. 28, FREERNEARNTESE, MTARAFERBREHRE.
PHENFERE, A RRERNNSEEESME (XHRER 15 4), Ml TERSELnE (b
MR 0. 8 ). FCAFRABEEKZTFHAMNSEEMLITIE, NS RELUR2ER
HREH=FER IR, .

XiE. B, &, BKEESY: AR FEBRMHEYE

B (Cymbidium sinense (Andr.) Willd. ) H-3i8, EWE, AUHEENE, hxBHE
RASKRFE, WEZANEZR, IXOHEBLENF SR TEARSE, SEAXES.
RFRABERES, SEHAFERBR, BES, BEREARER. ZTEH#—SHEITRE
KEMBZERBKLSYNESRSRYEH. KL, b TRRRYEREEERN XA,
SHAAEYRBETEX: MHREZEBREHENER, SEHRERE X, BHEIOF
PEAFRFKTFPIRHEEOEEEL, UMEAEXAEEEREEBR2 LK ETHHREN
YEM .
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M iR F0L B BEHBETIREERFBERP, 2MAESEZE0.0.1. 1,
5 #1 10mmol/L KCI (f&#F Ko Ko.1. Kiv Ks f Kio) B3EF W (Lo B R OFIEREMHRED +,
EXRZEHED,

REFHZE : '

BASHESRAT BUR. BREMHGTHE 0.1z, 80X ZEER, #HiE (B
AE M BRIFEERBKE), WA 10%NaOH HEMYE, S0 5 ml 0. 15 mol/L Ba (OH), 1 5 ml
5%ZnSO,, EFF) 50ml, B, IEHEESRARELAEPHE. REREESEA
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MERLAEONE. BEFIAN 2XHCKEIEY, HBREA 36 XHCUKBRAER, BE
ARfREMNEENTTERERSE.

ZEaESEAE BUR, BERZEMHE 0. 58, F 50 mmol/L BEER G WK (PH7. 0) 5
3, 4000 xg .0 10 min, RH 3K, WH ELHE®E, FF 25 ml, B 1 m! AN 4m, K
HTFEE 2h, 4000 xg B.0> 15 min, IERET 2 ml 9 0. 85%NaCl &7, i ErEL 0. 2 m1 37
B, 3% Peterson (1977) BXR Lowry 3:®#4T, F 650 nm b, U MBEHELIEGHE
B,

BESERSRIE BUR. BEREIMMNE0.58, J15ml 1045 ZEBHE, HEL T

T, EF 25ml, W 2ml TRAERYE, RH-HUAENERIEERTE, T580m4it

HEME., EAK, UIRERERIERERZ.,

RERBEEERE R reland FWHEHT. BUR. BERZEMM& 5. FEHH
o110 (w/v) MABR R, KIBHE., WY 100 mmol/L Tris-HCl & W #
(pH7.5), Hdr & 20% Z “BEFAl 2 mmol/L —Hi5FiERE . 25X 30 min, 8 R4 7t E, 25000 xg
BEL 10 min, FPHERHETFEBAOEE. RIVE 4 0.5 mmol/L ADP, 0.5 mmol/L PEP, 10 mmol/
L MgCl,, 50 mmol/L KCi, 0.1 mmol/L NADH, 3 BB EE. XTI ADP, %5
BL pmol PIERER - mg' & H R min'EHRKR.

HEERESEHAE BUR. BRI E 55, BFRIUEY 25 mmol/L BEBRE
(pH7.5), FEHE 5 mmol/L B2 B8, 5 mmol/L EDTA-Na,, B 7E 20 ml B4R ERMKREL, i
¥, 25000 xg .0 10 min, EHEWEIYEIZEUK . BRI IRBE IS HE T 2 4K Sherrard 73,
T 530 nm L HATE. =EXRUEIZKE NADH, LA NaNoO, 1EfRHER L.

U ERERE LEEASE UV—2100 E5h—a RIEHE T E. BORZH Beckman
RE®E (G EFEOV. FIEFEEQN Serva A7 5. ULREHEL 3 KLU L.

—. BK{tEHER

MEL1AR, BXhANERESBELENFNERTAS. 24853 ™A, TR
HRELENERIYE, KBRS MAEZRNK, LBF T MAZRREBE. HPUKH
EFRERE, KoRZ, EAIMLE K, KM Ko) BETR. ERRFKFLES, |
RERZENZFEETEER, RKZ, HED.

WAL S, ARSI BETREINE. AR —LEREN, THEEESTEELX
LHEFEEAETES (H D, THEEERGERENEEREAR, AEHEY, BEHF
KFFE, ERERBEAMHEESENE. ESSEZANTEEE S BLREBRERS,
BKZ, HERK.

MR PR FRETREET RS A E S A REN MU TRE R D XTES AR
AR HERRO: B 600 RFRF, 50—-60%NEHF, LT SOUNRRESHEN.

REHEGER, B2EaEnadRign. £R—NES, K 48 E K AEAEH SRR
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Fig. 1 Effects of different K levels on contents of reducing sugar and
soluble sugar in Cymbidium sinense
M2—4 EHEED
Fig. 2—4 symbols are the same as those in Fig. 1
1 FANKFMBEHEGTENETSENPHTSEHER
Table 1 Effects of different K levels on the % of reducing sugar/sofuble sugar in leaves of C. sinense
» =2 & [
Ko Ko.1 K) Ks Kio
Time of measurement
REEZITH
3 months after treatment 51.8 31.3 25.0 22.5 26. 3
REE5AA
5 months after treatment 65.6 48.6 33.3 32. 6 36. 4
SHHEFTMA
7 months after treatment 80.0 62.5 27.1 25.0 28. 8
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Fig. 2 Effects of different K levels on contents of starch and cellulc;se in C. sinense
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Fig. 3 Effects of different K levels on protein content in C. sinense
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Fig. 4 Effects of different K levels on free amino acid content in C. sinense
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=. FRRYBTIHRERE I

ME TR, LRI, BEEANFRMEEEER, XBEEREFKFHET
RIBERE . Kb ZMIEERN Ko 4EH 12—17 F (& 2). JIRHAERESHHRBRKE
& tE 2 IEAESC , Besford R SE M i N ERER MBS TEHE1E DB 4 & By —MER . RN
MITEECXRFRIIRR . BRENHRERMEEERK, T8&, HEH.

®2 FESKFTRENERIGHYNERSIEOBLE QEES5AD
Table 2 Changes of the activities of pyruvate kinase and nitrate reductase at different

K levels in C. sinense (5 months after treatment)

M % # % B

Enzymic activity Organ Ko Ko.1 K, Ks Ko
it L4 fw 5.542.2 21.4+4.8° 53.349.1** 65.747.2°° 66.645.3°°
Pyruvate kinase BRE

uD 10.942.7°  27.043.0*+ 31.846. 4%+ 33.743.0°"

(umol * mg-! protein Pseudocorm + * *
mint) {Lf 2.640.9 12.941.8* 38.144.8°* 41.846.1°* 44.043.5°
—— f?oot 0.7840.31 1.0140.16° 1.1540.42* 1.25+0.29°  1.20=0. 25°
Nitrate BRE )
reductase Em= 0.6440.21 0.8540.28° 1.0440.29°+ 1.14:0.22°° 1.0940.25%*
(p;mol N'012’ .
g FWh) i'Lf 0.55:£0.12 0.75:0.33°  0.8840.10° 1.04%0.27° 0.9940.18°

*» M e x P 5 19X R REAKTF, Significant at 594 and 1% levels, respectively
UD; ®AH, Undetected

HXTREENHRE RBE RO AR . XK FRETIINE, EP LK 48
BiE, KobBNBEATR, SERRSETAAEER. ROWRTRBEERR, BRE
Rz, HEH (F2.

iR

A LREERTH, HERBIERAERMAEENEI, ANTEEE. . FERM
EORFSEELX LAWASE, CFRBEVHEEERSBUZRH TR, BRREZLFRE. o
WA, . WEEAERVEORNERELESE, FERNEEFIHTHA.

BENHETEES, RREXLFREZHFR, SR AT L RRF TP ERD, BF
UERBCEBZARNFRE, RRAEHE. 480X OMA AR, RIOTWSEL AN
FESR. SRR/ TEEESBUENRRRYMEEES S s, 228 ZEAFRE
(&3, HE—-PHRESF.

FIXOREFREHEEESMEFR, ERWR, B, ARHER AXEY, FREFRR
ZHHNERMEORSE, ARHAERAFTREYAER. ERARAFRETREEMNR K T
AR Ko, ATREEN KoK E 28, BRMEEEFM Ca, Mg M N AR, ATIEmITDTF
.
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B3 BEGARRRNHETE
Table 3 Physiolgicat diagnosis of K in C. strense

H H B K £ K R K
Item Deficiency K Low K Sufficiency K

Pyruvate kinase
activity in leaf

HAEKESR (%) <1.§ 1.6—2.3 >2.5

K content of leaf

TN/ BEE (%)
%4 of reducing sugar/ >80 50—60 <50

soluble sugar

o R PTEB ME t
<8 9—23 >24

(umotl » mg! protein min-?)

ARERSHA S TENE. B THREBZHAASERSE, AU HEEERSE,

IRRFIR, BrLAREIRMURNER R . SEREEWEENEEAR, MINERIURERE, FHit
HRIER=MFEE, £EEH, WKL, BETHAMREARHIE. FXEHEME
MRPTEEEa R, MNEBEE, BIEBK, SREAHRZERGE, BREXMRIT
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INFLUENCE OF DIFFERENT POTASSIUM LEVELS ON
CONTENTS OF CARBOHYDRATE AND PROTEIN IN

CYMBIDIUM SINENSE FOLLOWING POTASSIUM STARVATION

Chen Jianyuan Pan Ruichi Wen Zhaoging
(Research Center for Chinese Orchids, South Clina
Normal Uriversity, Guangzhou 510631)

Abstract

Cymbidium sinense (Andr.) Willd. plants were cultured hydroponically in culture
solution at different K levels following K starvation. The contents of carbohydrate and
protein as well as some enzymes activities m various growth periods had been mea-
sured. With increasing K concentration » the contents of soluble sugar, starch, cellulose
and protein in plants treated with 5 mmol/L KCl were increased by 125, 117, 127 and
419 respectively than those of the control. However, these KCl treated plants had re-
duced by 44 and 24 % in the contents of reducing sugar and free amino acid respective-
ly than those in the control. Pseudocorm was the major organ for storing reducing sug-
ar, soluble sugar, starch, protein and free amino acid, but cellulose mainly distributed
in leaf. When K was sufficient to plant requirement, the activity of pyruvate kinase in
leaf increased by 15 times as against the control, and nitrate reductase was also about
1. 8 times the activity of the control. The possible reason for K promoting growth, de-
velopment and disease resistance in C. sinense was discussed. And, three methods of pre-
liminary physiological diagnosis for K nutrition in this plant were also suggested.

Key words; Cymbidium sinense (Andr. ) Willd. ; Potassium; Carbohydrate;

Protein; Pyruvate kinase activity



