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R4 FAABAEFAARTHRAEERLEKHEM (n=5)

Table 4 Effect of different medicaments in different concentrations on mycelium growth of pathogenic bacteria (n=35)

HRLEEE HREE  WER

LRALEEE MEEE  WEE

& HE/ % % A HE/ %
Y Efg/em  HB/em /% P Ef/em  H/em /%
S50%EHA 0. 100 0. 40 3. 60 100. 00 0. 025 1.08 3.30 89. 29
0. 050 0. 40 3.10 100. 00 0. 020 0. 96 2.72 87.54
0. 030 0.40 2.22 100. 00 0. 010 1.68 2. 60 58.25
0. 025 0. 40 3. 30 100. 00 #gE—E 0.100 0. 40 3.60 100. 00
0. 020 0.48 2.72 96. 88 0. 050 0. 40 3.10 100. 00
0. 010 0.54 2. 60 95. 68 0. 030 0. 40 2.22 100. 00
BB 0. 100 0. 40 3.60 100. 00 0. 025 0.42 3.30 98. 38
0. 050 0. 40 3.10 100. 00 0. 020 0. 48 2.72 96. 89
0. 030 0. 40 2.22 100. 00 0.010 0.58 2- 60 95. 02
0. 025 0. 40 3.30 100. 00 PE_HE 0.100 3.12 3. 60 24. 89
0. 020 0.50 2.72 96. 62 0. 200 2.68 3.10 25. 26
0.010 0. 61 2. 60 94. 50 0. 250 1.89 2.22 27.52
HERER 0. 100 0. 40 3. 60 100. 00 0. 150 2.86 3.30 24. 88
0. 050 0.40 3.10 100. 00 0. 050 2.51 2.72 14. 85
0. 030 1.22 2.22 69. 80 0. 030 2.45 2. 60 11.21
0. 025 2.84 3.30 25.94 | WZ® 0. 100 3.18 3.60 21.97
0. 020 2.61 . 2.72 7.92 0. 200 2.71 3.10 23.58
0.010 2.54 2. 60 4.56 0. 250 1.91 2.22 25.98
B}E-B 0. 100 0. 40 3.60 100. 00 0.150 2.91 3. 30 22.24
0. 050 0. 40 3.10 100. 00 0. 050 2.59 2.72 9.33
0. 030 0.58 2.22 93.17 0. 030 2.52 2. 60 6. 06
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Leaf photosynthetic characteristics and its response for light intensity
of three species of Dendrobium Sw. in Huoshan County
CAI Yong-ping!*?, LI Ling?, LI He-sheng', LUO Bing-shan', LIN Yi?

(1. College of Plant Science, Huazhong Agricultural University, Wuhan 430070, China; 2. School

of Biological Science, Anhui Agricultural University, Hefei 230036, China)
Abstract: Objective To investigate the suitable light intensity of plant growth of Dendrobium Sw.
- through study on photosynthetic characteristics. Methods The photosynthesis curves of light intensity,
chlorophyll fluorescence parameter of different light intensity and inductivity of non-photochemical quench-
ing of chlorophyll fluorescence in 3. 0 X 10* Ix on three species of Dendrobium Sw. in Huoshan (D. huo-
shanens, D. candium, and D. monili forme) were determined. Results Three species of Dendrobium Sw.
were shadow plants for their response on light intensity, light saturation point, light compensate point,
net photosynthesis rate, and apparent quantum efficiency are lower during photosynthesis. The photoin-
hibitory effect was formed on Dendrobium Sw. leaf when they grew in more than 4. 0X10* 1x. Conclusion
Although three species of Dendrobium Sw. in Huoshan grow in (0.2—2.0) X 10* Ix normally, they are

suitable to grow in (2.5—3.0) X 10" Ix instead of growing more than 4. 0X10* Ix.

Key words: Dendrobium huoshanens C. Z. Tang et S. J. Cheng; Dendrobium candium Wall. ex

Lindl. 5 Dendrobium moniliforme (L.) Sw. ; light intensity; photosynthetic characteristics; chlorophyll

fluorescence parameter

BUAMEBEBENZRPEM  BERXRESR
FRASJGRAEY L N ZHEFEEFRESM
Y, MAESHEERT DM, Z N ERAE. B
HEZ 5 TE 300~700 m ML X, £ RKFEFH L
AENEEL, URARBHENNTE D, ¥5E
B ORFHEYERE R B TIEREG K
BRGERERBERE, MW RER AEH T4
W R LR, S A MR BT EBEE P B AL
BRSSO R T A s AR B AR 2
VREHF RN AERETEERN THRE
WA MEATRESEAR Bl TXEERKFREL
1 B A T A AR R BT AR 2 5 5 31 2 3 A £
BRAFREHEREED, RE T ABOATRE
FHAMBWRY

. HEY R R B O AR FT AR O & R AR
#t L AT R A B A R T Z OB H
R P, BAE B A RER BT, AL 5 .
BLARELXEFHEED™ S, HAEEY R
138, B BRI B, XL B A B BURD) . AR
BRFEEILE 3 Fh 7 A 6-A B R0 53 wi L i 2R %
Foxt eI AR AL B WL, K T A L A R RS
HRF AR HERKE.

1 #HR5FE

1.1 dreiEFRSAE . ZRHEABLEORERED
By 3 Fh Gk B LA B (CUFR KL Dendrobium huo-
shanense C. Z. Tang et S. J. Cheng .8k K A fl D.
candidum Wall. ex Lindl. #1481 & G &t D. monili-
forme (L.) Sw. F 20034 11 A 7 HEBH AR,
HAF 20 cm, NHE 25 e B EOA KA I, B4
SHLCETEMBEAMEKNAET . ¥ MEH;
2004 4F 6~8 A EBFER/D—H . KERGFH A B
FEAEFZEE 3 o BT & A B iRl E , AL H
MEEE 3~5 &, 41 E.

1.2 FE

1.2.1  Ho% A X W% wm b i & W E:
CIRAS—2 E# XA W E & 4 (PP-System A 7,
REDWE A B A KEE CO, SR H ., BN
457K (CO, X 350 pL/L), WAl RIT, @
VA AT 5 = 22 (8] ¥ BE R 278 B3k R | Ot
R. HMERERRE 25 C,HXEEN 602, M5
HAGZHEWME. 45 WE 5.0X10°.4.0X10%,
3.0X10%,2.0X10,1.5X10*,1. 0X10%,0.5X10%,
0.25X10.0 Ix IR T HE A FHE(Pn), B — KW
EA~6REHE . RELHAR-EE MR, A Pr Xt
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F e O i 2% i B R EP 43 B AT M A SR A8 R W
BTHERUQY)  Pr NE KA HEER,
1.2.2 MHRIESHEWHWE FMS—2 EHHH]
H (X (Hansatech 24 8], EED W EH R ERH NS
. B8 Genty UM FRIITIHE ., AR H AR
T ML ARFE 10 min, B 55 06K 1 % 5 W R A 4R 6
Fo, T Bt 0 Bk b 6 WU A8 B K98 Fom, BRESHE R
JHJE 2 AR TR R S I S A A Bk ok, AR FOR A
TERT B KT Fm' AR FIR)S 3L B BB S 41 5
NMABIERAN XA BB RN F A ERN Fo' =
Fm' —F) ,Fs BRAET WL 5B EE SRR
BEMERESE. CUER KRR P =Fm' —
Fs)/(Fm' —F) A ER KRB NPQ= (Fm—
Fm')/Fm' ,PS 1 JE 3R F 123 M b F5E R
Fo'/Fm' ,PS T e FRHREREAFRTF TR
OPS 1 =(Fm' —Fs)/Fm’,PS 1 WIEIGH 4 F
£ FEE ETR=0PS 1 XIXaX f, i I BRE 3
T A EER @ SRR IR BOR R He B, B R 80%, f
R EPS T WA LE,7E C MY HEHE N
50% . Jetk2E RN MAFEBANAS A Prae= Fm' —
Fs)/Fm' yD,u.=1—Fv' /Fm' TR0,

BER 25 CAHXNRER 70%, 5 HIFEANLE
B (1. 040. 1) X104, (2. 540.1) X 10%, (4. 0%

0.10) X 10* Ix & FALHE 4 h, B¥3E N 4L 3 10 min
S5 E AR RERESEORER 25 C, 3R
R 70%, FEATEHEIE 3.0X10 1x ZH4T A
fsbi 75 7 AL 28 10 min, 30 s JE il A Mo R R Ak
BRESSR. 815 s WE K BHRWE 14 K,
JLRIAT 225 s,

1.2.3 MERFBREY¥EHRHONE REIHE
KRN EA-BL AR AR, B FR
WELELEFENES KREHE, SLEWNE 15
MR HE, HEESBNEM 80 WEIRER,
756 4 BT E , Arnon A ITHE

2 BRESW

2.1 AL a1 R R EER M B 2R - A et
FobAEBEXEBBMWMRE (K D, EIL 3 MG
X R B R A & , S A M S B 1R
FEBRTHEREERP, OMBETHERETF
R (AQY) EREAK , /B B AL H My X S5 W meg g . HL
FETER B 22 52, 4 B2 0 ok ok B2 A S R A AR bt A
R B AME SR, AT E R 7ER B AR AT
BBEAERK. AEABHEEAR KB P.L.H
AQY B PR HEEM, KR AR ERE, PRI
SoXATEEEKENERE(TFEEBHNREEZ—.
2.2 RFEDERAIEXT A B AR EH A G ER

£1 BLUB3HAMOEKEMAESHEGLs,n=15)

Table 1 Photosynthetic characteristics and growth of three species of Dendrobium Sw. in Huoshan County (x+s, n=15)

- KHAER AR BREAEHEE TR FHE IR R ® R Tl
/X10% Ix /X104 1x /(umol * m~%+s71)  /(mol + mol™!) /(umol*m=2¢s™1) /(mgeg™) /(em+#HK™1) /(mg+ZED)
HEAM 0.2164£0.008° 2.097+0.108° 3.0740.07 2 0.022 640.003 0.8540.04 ® 0.53+0.02° 15.7141.32° 3.56%0.17°
SEAM 0.25340.011° 1.437+0.091° 2.0840.04 b 0.012 240.002 ® l.44to0.11° 0.4940.03 % 6.9040.61> 1.11+0.10°
BUAR 0.263+£0.018° 1.713+0.124 b 2.2640.08° 0.013 040.005 > 1.0540.07 % 0.4640.05% 5.5840.27° 0.81+0.06°

a,b HRA—FIHAZRRRERARE, FHRFRREAERBF; THRRRK

Same letter of a and b in same row indicated that difference was not significant, different letter in same row indicated that difference was significant at P<{0. 05;

following two Tables are same
SN T #—5 THREILAFIEEEL
MmN AE R BB Sy . Rk, BUE B T AR AR
JEIRALEE 4 h FHOE A EERMHRETNSEEL.
M 2 T, RG3R AT, BEE AL 3 ORR 3 0 A et
F&EEAEE LT, 2. 5X 10" Ix HBRET LA &
RE A, KF] 4. 0X 104 1x JLBM X H FF T M. 7 ol
R 6 8B A T B R B A 43 (Prae) ZEIR
BTG, EE R, P R T4 s A
W Wi B 6 BE T SRR B 4 4 (Do) TEMR B IR T 88
i, BEE LB, D, X HE . ERIFNHET,H
BEARE D EB LAk REARE.

MG BRAS BT I CGR 3, A#H

B PS 1 B4R (Fu' /Fm') ,PS T R BT
BB FRFFRE@PS 1M FREKERK
(gP) ¥ lE & Ak 38 6 58 B9 386 1 1 38 /0, 58 B9 3 m =
BTABPSIR¥EETA, M:2.5X10%1x 5k
BT REARLEEAM.BLARK OPST 444
H1.0X101x FFET 15.28%.13.17%.15.38%;
4.0X10 Ix BB 8 1. 0X10* Ix FET
86. 60% .76. 76%.76.13% .

ETR . NPQWE % 4b ¥ 5% 3% & 38 hn 1 3% fn ,
4.0X10* Ix Je3E BT XA T TR, 2.5X 10 Ix B3R
e SR ER . BEUABIMETRG N
1.0X10* Ix 9 1. 448.2. 421.2. 115 £5;4. 0X10* Ix
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£2 TEAXREBLEXNEMHEELEGEFECP) RUERHAS Pru) MAKBE S (D) MBI (xLs5,n=3)
Table 2 Effects of different light intensity treatments on Pr, P, and D,..

in leaves of three species of Dendrobium Sw. (x*s, n=3)

L2 BEAM ELas
LEAR
foxaery Tl Prae Drae o/ el Drae Pt Prac Drue
m=2es71) m~2e571) m~2es71)
4.040.1 3.0040.41°  0.06140.004% 0.81840.043°  2.0040.36%  0.0514£0.002° 0.796+0.037°  2.1040.18°®  0.08940.007® 0.70740.028
2.540.1 3.0740.39°  0.21940.016°® 0.55340.041°® 2.0840.25°  0.254+0.021 %> 0.5024£0.033°> 2.2640.22°  0.239£0.018*> 0.511+0.045 =
1.040.1 21040275 0.38140.042° 0.45240.021>  1.8040.33%  0.38440.019° 0.41840.028> 1.6040.12>  0.3764+0.038° 0.38140.024°
£3 FAXELENAHHEHEREXSHOMM G +s,n=3)
Table 3 Effects of different light intensity treatments on chlorophyll fluorescence parameters
of three species of Dendrobium Sw. (x+s, n=3)
. Ab & HRRRAESH
/(X104 1x) dPS 1 Fo' /Fm' gP ETR NPQ
WEAM  4.0£0.1 0.05140. 003 ® 0.19440.011 % 0.282+0.013 " 29.33£1.37° 3.966+0. 215
2.540.1 0.31610. 041 * 0.44740. 027 b 0.4270.037 * 45.3646.24 ° 4.1234-0. 368 *
1.0+0.1 0.37340. 035 * 0.58240. 029 * 0. 609=40. 041 ® 31.33+4.54° 1. 65540. 097 ®
SRAM 4.010.1 0.06640. 004 ® 0.18240.015° 0.26640.019 * 22.184+1.93° 3.768+0. 301
2.540.1 0.24740.018 2 0. 504 0. 037 ° 0.51940.037 ° 57.754+4.88 ¢ 4.05240.329 *
1.01+0.1 0.284+0.022 ¢ 0.548+0.034 * 0.471+0.026 * 23.86+£2.04° 1.371£0.085 ®
BlLAM 4.0%0.1 0.09040. 002 ® 0.29340.018 ® 0.28940.021° 30.241+3.96° 2.9034:0.186
2.540.1 0.31940. 026 = 0. 492+0. 031 0.5574:0. 048 66.99+5.85 ° 3.42640. 247 *
1.040.1 0.377+0.033 2 0.619+0.037 ® 0. 608+0. 047 * 31.6742.69 * 1.35040.102

FesmE 4Bk 1.0 X 10* 1x B9 93.62%. 92.96% .
95.49% ., 2.5X 10" Ix JEimEY . 4 B A Bk B2 A it
BUAREK NPQ 48K 1.0X 10 Ix 4 2. 491,
2. 956, 2. 537 f;4. 0 X 10* Ix H 3R Bt 43 B K 1.0 X
10* Ix B9 2. 396.2. 749,2. 148 £, HEEHLAT IR B
J A B, Johnson A g M AEBURE J1 A — 24
YR h R EE R, TS —Fh R b A KRS
TR T RO o BT AL 5 AR AR AR O BE B D R T 2
B, RSB T . FEARNAEBRAER THREA
AR X T RE R H BB E MM B R T ALK,
BEEBEEMERER. “REVERZ —,

2.3 3.0X10'Ix BT A FFERIES: Y
BAEBFHBRERERKAEA 3.0X10' 1x BWELT,
ARy ®PS 1 ,ETR ,qP HET R, i Fv' /Fm’
BERAE. XEFENWARARBAREE, RN P
DR FEEE P PS T 3244 U R4 BR 3% 14 (Q.) 31
B B3 IR, | R A0 R R RETE B K IR BE B DA 3R
KEst. B TR LA, ¥R TFERRIZT.
BEJS B TI6 A FERMHET  MASE FHIEA K
RAL BT R, Qa X EH A4k, 1B LTI,
PR R K, S Fo /Fm B TR, OPS 1,
ETR,qP Z#i EFt. 7ERTFEEMFR, B R
PR pH B3, X2 B T K8 ApH M 3Eetb#
PR W=, B, NPQ Z#i EF. 3 min LAJE, &0

REFAERTEN, AR F NPQ &S Fu'/
Fm' IESFAHR . 1XFRHA 3. 0X10* Ix 3R IET , AR
R B VNA R REST, X Fo' /Fm' BEARE
NPQ MR, #E B E L6 B8 7 T RT3 2 1L
JehE. MEIE 3 FAMLENS,3 min UG, &5
R A EH,OPS 1 ,ETR,Fv /Fm' ,qP K&K
AR>BUARS>HEARLE NPQ MK AR
Bliam<#igkan. A1,
3 itig

oA AT IR A LB 3 R AR
FA AL, A KOB5R — M 0. 2X 104 ~2. 0X 10* Ix,
2.5X10" Ix HBRAHEE M G RERAESHEMLE
B, A BHE 2.5 X 10* Ix Y63 BT B KA Ml Hig
HAEEEFRZIFW, HEERABEKERILE
#EB,3.0X 10 Ix BERET . AR RoLE M
DB BIF AT RS, 4 Fu' /Fm' AR, NPQ #
O 3% 0, #EH R 6 A BB D T RE T HE 2 R RDLRE AR
3R T A SR eI 2 R A iR e i R P 4
PLED S AR RS R TR ART K
POEMEIBEEAR PST HA¥BFHERYPTH
B —f AR, RPABTLAENRE 2.5 X100~
3.0X10* Ix MR ALK, 4.0X10* Ix BHOLH, f1
fHEFo' /Fm' \OPS 1 MqP 2B TR, B FHEBK
MK ENPQIE IS8 , K B8 K B A5 B0 7 1 #8
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Fig. 1 Inducing process of non-photochemical quenching of chlorophyll fluorescence of three species
of Dendrobium Sw. under 3. 0X10* Ix light intensity

BB KE R, RBUEREMH , R ABAE
HAENRBAT 4. 0X 104 Ix WHEHE K,

EWLE 3R A AR, K LORAME
TEMREE T EARUZ B FH R, LA ESC R R %R,
TE 2.5X100~3.0X 10 Ix BT, A BB BIF KX
mel B BB S M, AR A TRIBN AT EANAT
B3R, AT MR (KT 4. OX 10 OB A B E
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