B TR YRR 1994, 2(3),46—53
Journal of Tropical and Subtropical Botany =~~~

AEATFHEN BB L KR TR EHRT)

BRR BRE B

GEMBEXS@EFRE L, /M 510631
w R

BEHURTAARE, HREET 10mmol/L B FFHKFHEIRET, HLBREMBHK
MAEKER. TRAEERN. SR%%, EENERRST, BLEARSTRBTEAR, N,
PKEZEHAHN6: 11 9, HHAEBMEERMIE . 82575 (0 mmol/L) BAEH (0. 1mmol/L)
ABTERFE. BES, HABERRS, YEanmmai, 5% 10mmil/LB, Mk
KB, RARBNERARNRE, REBEHRE, HAERR, T8, BERRRER. £
FikY, Smmol/L APHEMREELTBEERRN.

T, B, W £K, KARE, FRAX

B2 (Cymbidiam sinense (Andr.) Willd. ) A FAHE. BREH. 7K. #¥. I 0. =
HEEXY, BEYNETFE, SKUEAE, HREFLE, FHTE|N, REIRAEE.
ETFELENTRERTR, TREUBZNHN, XEXHRES, AAMEZRERESR
ABREROHRETRES . ITERAAMFEBEEE, RORVATFRBREMNT R
B, AXERARENBEERBTMEREAHER, EFERESY. FXHERTH
KT E IR B2ER, FIE. IBERMEENEW, yBEZ4ERIFTEENR
BHEREE.

PR TT

MERERALE  HEKRIRETEEASHXCHE, EEFAREANERME
DEBES. HHBERBER, BARSEMES, L NaH,PO, R KH,PO, 1 KNO;, 5
YR 2AATE, 5 APHARBARE 5 HEAKTFHERET HEEFROMEEERD. 5
FEAKFE4HR: 0, 0.1, 1, 5, F1 10mmol/L KCl (L FRIE N Ko, Koy Kis Ks 1 Ko &b
#), #TEWRIFEHE.

FEHE HHERERARMEEKESLER, EREKMELL S+ 0 EM
A%, SHYMBEEEREEHRR. RSBUEANKE, HERNEABELANK, &
BT XIBAFILET . A EEPE AL Co AH NP, BRERMER LEFR
ek, HEEARA Arnon BWE. BAFHKEREEOFENE. B3 KT (RVY) £

IREHBRABUTRATE
1993—12—07 WCif; 1994—04—11 B E



F3H ERAS  AREKTFHEIRBZ AR R TR EEG YR 47

m&&ﬁ&ﬁﬁﬁﬁm¢Mﬁﬁﬁwﬁm.utﬂ%ﬂiismut.

LRER

—. thAE. SRR

AE1TR, BEERTHESRMIESHREFBTIHNE, MELEENRER, &
 REEMEREA. EFRHLEEET, BRUBERZCHFSEER, HKRZ, BRI,
RUBERERFNEEL KN, MRTOFTHEEIEEN N LR, FUARKFTED.
Eﬁ%%*ﬂ#%iﬁ&ﬁ"f‘ B2k N, P, K A FAMEL (B D, EHREK
;2§ j*ﬂiﬂﬁ’iﬂ]‘ﬁ&& RAREBETL, MASRUNHEIE, B2EHN, P, K
H’aﬁﬁﬂtﬁ'ﬁ?&ﬁﬂﬁfﬁ%. DAHEPRAE K BUIF A Ks SRR HRATNLPL K Wiy 61
9, BT, ﬁ%&iﬁﬁﬂ’iﬁi&ié@m#
™1 FRWAFFRESANNSE (TR

Table 1 K content (%DW) in Cymhlm m under vnrious l( level oonditions
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Fig. 1 The contents of N, P and K and their ratios in C. sinense with different
K level conditions (5 months after treatment) "
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Fig. 2 _Effects of dxfferem K levels on_growth rate of 2nd posm
(counted tromi bitside 1o inside) in C. sinense ¢
T2 FENKTHELEEMREBEN 1992, 7. 30).
- - stle 2 Effects of ditfetent K lcvels on"brown spot diseass (Gloaospmum orckideorutn)” =
occurred in C. sinense leaf (30th, July 1992)
s %ﬁﬁﬂfﬂyufnber of R AR 2EE ﬁﬂ#ﬁn
Treatment diseased leaf in different grades. .- ~Totat mumber of * Rate of disease - Dlsmemdex -
0 1 2 3 4 diseased feaf (¢79] %)
Ko 6 9 3 10 2 30 80.0 44.2
Ko 9 12 3 [ 0 30 ©70.0 30.0
Ki 22 7 | 0 S0 30 - 26.7 7.5
Ks 24 6 0 0 Lo 30 20.0 5.0
Kuo 20 7 ‘ s 0 0 30 33.3 10.8
R ARME Grade standard, :
0. JT¥® no disease, spot; W !
. HRARRED (<54 _E,/J\ (E§<1cm) Fewer (<5) and smalia (d.|am<1 em) disease spots;

2. HRWESTK Fewer and larger disease spots; -

3. HERMELT /D More and smaller discase spots;

4. PHERIEE TR More and larger disease spots.
BRE (%) =Rrt BB/ WMEB X100

: Number of disease Jeaf
Rate of disease (%) =m)(100

BIBEH (4) = (BRERBXERNRE) /AXSUXBRHERRME X100

T (number of diseasedr leaf X value of different grades)

[ Disease index (4 = S umber of Yeaf X value of the superlative grade

X100
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Table 3 Effects of différenit K levels on floral bud formation and flowering in 8. sinénse -
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Fig. 3 Distribution of K+ (%Rb+) in C. simense during reproductive stage
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Table 4 Effects of different K levels on photosynthetic rate and chlorophyll content in C. sirense

by =p sHgExak
Photosynthetic rate Chlorophyll content
pi: ] cpm * g!DW Rt mg * s"l-'W
C e e e e o Mﬁ-yﬁ Time ;fmtmtment . . .
T 4 months after treatmemnt. - <0 Y- o o SN s A
) . 3 months 4 months 5 menuu .
Ko 30. 2-0. 26+ . L2702 . . . 1.39%0.03 1.45:40.05
Ko\ 43.140.300 1.264£0.03 . LALE0.04 1.54£0. 04
Ki o 65. 0£0.28° 1, 3240. 03 i.i?’im 02 © 1.50:0.03
Ks 73.240.420 1345004 7 14gE60s 7 1.50£0.03 .
Ko 67. 840. 36¢ 1.38+0.02 1. 4940, 04 oo 164c0: 06

TRFAFBRRLAN P=0. 05 !i!ﬁ
Mecans within a column followed by different letters indicate sisnlfimt difference betwecn treatments -t Pa=0,05:
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Table 5 Effects of different K levels on respiratory rate (uiCOz » g!FWh-!) in C. sinense (5 months after treatment)

¥4} Part ’ Ko Ko.1 K: Ks Kio
R Root * 42.14+3.1 50.3+2.8° 58.2+2.4° v 62.3+4.1° "60.245.1°
H Leaf 36.7+5.6 46.6%£3.5° 54.243.8°* 58.9+3.1°" 58.14+£2.7%°

I, SBIN 5%F 1% B, Significant at 5% and 194 level, respectively
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Table 6 Effects of different K levels on root system vigor and leaf water content in C. sinemse -
. Tmmm' KIS S Root system vigoe ® Bt & 7K fk Leat water content ¥
(48 TTC » g FW k1) (% FW)
Ko 85. 3£5. 2 78.2
Ko.1 187.747.3° 80. 5
K1 220. 448.4* 81.7
Ks ’ 236.5+7.5° 85. 4
K1o , 225.816. 4° - 83. 8

a; WS 748 7 months after treatment b, &3S 54 H, 5 months after treatment
#*P=0.05 * #P=0.01

 BEAFRRENEER. RPREAMRRES, FUBREREXEFWHREESY K
FEEMAKS, R ERR, B, FREFARSEATRZICARBHEZPERER.
BTFEFERNARS KNZRERF, B8 = £ R4 KA, —Ifiﬂ"ﬁﬂ‘ EEE.
i 2N

BERWEAREKFRET, BT A ERERU Kb BRRUST, HEEER. BR
ERE. RREN. SHRER. ARTORSHRL K LERE, NEBRN., ERETHRM
TEEMFEAERGR, EHILY, Smmol/LAKFHERBUEBESTRENEKET.



D A e W N

-3

52 | M A meg

8 ®F X M

FIRELEYRAURKRE. BHREEYEINAXR. X, HFHEEME, 1985, 62—66

HRE, WEMR, EA¥. BEHAANEESHEATR. MHER, 1992, 34 10), 771776

P HHEREERZ RS B, 2WNS HYBRREAWEE. MEES. JX, R HARY, 1983, 119—136
RN, PEEE. SEX. FEKERHEE, 1991, 10

IR, RN HYHEXE. LK, REHMEH, 1985, 164—170

Gearig, MBS, BEVS, FERNKBEABIBH RN SSR=RNE Y. i EEER, 1989, 15 (2) 191—
197

(BB, BET. HYWEAELXR. R WHRW A, 1984, 217—252

8 MBS, KB WSENRSANBEERIWHES. SWEWFR, 1994; 16 (3), 285—290
9 WEMA, RIEW. xﬁ**ﬁﬁﬁﬂﬂ&:&&&t&;gizﬁﬁwlm. P T AT YR, 19935 1 (1), 71—

10
11
12
13
14
15
16
17

18

19

77 N

TR, XTFZM “BERE” —AZRE, PEXE, 1952; '2; 22—23

Cibes HR, Cernuda C, Loustalot A J. Vanills physiological studies. Puerto Rido Fed Expt Sta Rpt, 1948;°21—23
Gass R L. The effects of potassium on disease resistance. In; The role of potassium in agriculture, Madison; 1968; 221—241 ~
Mengel K, Kirkby E A. Principles of plant nutrition (3rd od), lnwmdaul?oush Institute, Worblaufen-Bern; 1982; 417—
419 v T

Peoples T R, Koch D W. Role of potassium in carbon dioxide assimilation in Medioap sativa L. Plant Physiol, 1979; 63, 878-
881 :

Poole H A, Seeley J G. Nitrogen, potassium and magnesium nutrition of three orchid genera. J Amer Soc Hort Sei, 1978; 103,
-485-488

Poole H A, Sheehan T J. Effects of levels of phosphorus and potassium on growth, compasition and incidence of Ieafmp die-back
in Cattleys orchids. Proc Fla State Hort Soc , 1970; 83, 465-469

Poole H A, Sheechan T J. Mineral nutrition of orchids. In; Orchid Biology, Reviews and perspectives Il (J. Arditti ed). Cornell
University Press, 1982; 197-212

Wen Z Q, Hew CS. Effects of nitrate and ammonium on photosynthesis, nitrogen assimilation and growth of Cymbidium sinense.
J Singapore Nat Acad Sci, 1992; 20; 4-6

Withner G L, Van Camp J. Otrchid leaf analysis. Amer Orchid Soc Bull, 1949; 17, 662-663



°

LR ERAF AFAAKFRANRBEERRTNEZN LW . 53

INFLUENCE OF DIFFERENT POTASSIUM LEVELS ON GROWTH,
DEVELOPMENT AND PHYSIOLOGY IN CYMBIDIUM SINENSE
FOLLOWING POTASSIUM STARVATION

Pan Ruichi ~ Chen Jianyuan =~ Wen Zhaoging
(Research Center fof Chinese Orchids, South China Normal University, Guangzhou 510631)

Abstract

Cymbidium sinense (Andr.) Willd. plants were cultured hydroponically in nutrien't‘~
solution at different K levels following K starvation in order to compaxé their growth,
development, disease resistance and some physiological clharacters.‘ In normal culture
condition, the content of K was mote than that of N and P, the ratiq of N, P, K was
6 1 1 9. Therefore,attention should be paid to K fertilizer in cultivated C, sinense. Plant
grown at K deficient (0 mmol/L) or low K (0. 1 mmol/L) medium showed inferior
growth, fewer flower number and much brown spot disease. If plant grew at normal K
supplied conditions (1,5 or 10 mmql/ L), hfgher ratgé of photosynthesis , respiration and
stronger activity of root system occurred. Those plants grew rapidly in leaf, existed 2
considerable number in flower and low rate in leaf brown spot disease. Authors suggest
that 5 mmol/L of K is suitable for C. sinense growth. v ) )

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

Photosynthetic rate; Respiratory rate



