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KA1 129. 5 mm. FI KA SEAT RS RAR . BEMEK B0 R . oI5 L.
1.2 s

AR E RS BT OE R, KB et Toe Y A B AR 0 T A AR — AR AR AR G 2 8 em
Zidi) s RRIGEETUR B (B RE MWW 220K, B S @M MA4ER ., mEaWMmMETR) . KB EA
JRR . FAER TR . R R (R E A NLE Y BB ST W OTR) . KE G EE AL &
ZREFITER) . MR A B A PR E 7 ac e ft, PRFFE SR 205, TSR RPN 5 5 1. A @l i A
LA R h B M AR A Sk A A IR B R AL
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IR TE 2017 4F 7 7 S8, SR H] 10 em>X 10 em 8 F5 SURHA ST 00000, 005 6 DA FE. P1: m (3
D o m OB + mOKE)=1:2:1; P2: m(BE#E) : mORW D = m (BB =1:2: 1; P3: m(H#&) *
mIARERE) =+ mORJE) =12+ 15 P4: mCEH) = mUSWE) : mOKE)=1:2: 1; P5: m(E ) + m(Fi
WD = m (BB =12 22 15 P62 m (B )+ mGR D + m ORI =1+ 2+ 1. DL m B = mOKE) =
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I EE FH Excel F 4 EAT 8048 48 7 & 3, R DPS B4R 047 7 220 0. R SR ok BlE A7 25 A 1F
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107. 100, & Kb 3RXS 4 BUA b SR IACR AR BT &, DL P4 4b PR 3%, %8 CK 4275 58. 306, [AFE, A b
PR REAT RO i BB R A AR RO S RE . RAE A B Y CK B2 R A BAT G S, H KL
AL, P1.P2 Al P3 AR BRARER CK AT Frigfin . F¢ FCISL D AT BE R IX 3 Mol 56 [ T5c 077 40 A5 A T s T 2 £ - 5004
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b 7 B i/ cm ZEM/em i /em 38/ cm R S BUSLTE 2/ %%
P1 14.0£0.1 abc  0.73%£0.03 ab 5.940.3 ¢ 1.64+0.06 ab  4.0£0.01 a 70.5% 40. 021 be
P2 15.541.2 ab 0.93%0.03 a 6. 7£0. 5be 1.740.09 ab  4.340.3 a 71.5% 40. 021 be
P3 16.140.9 a 1.00£0.10 a 7.0+0.3 bec 1.740.2 ab 4.340.3 a 85.0% +0.028 a
P4 13.6+0.2 abc  0.73+0.03ab 7.9F+1.0ab 1.9+0.2 a 3.0+0.6 a 83.5%+0.007 a
P5 14.341.0 ab 0.83%0.12 a 8.7£0.7 a 1. 6£0.07 ab 3.0%0.6 a 78.0% 40.071 ab
P6 13.1£1.1 be 0.940.12 a 6.5+0.4 bc 1.5+£0.07 bc 3.7£0.7 a 80.0% +0.042 ab
CK 11.4+0.3 ¢ 0.5+0.06 b 4.2+0.4d 1.240.06 ¢ 3.0+0.6 a 61.5%40.021 d

. BPFRFERRFEL Y CK 19255 B4 %28 L (p<<0. 05).
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83.1% ., HAKMIYS CK 23 WA HA G243 . bl W, U0 55 AR i) 414 35 J50F 384 Jon e
AT AR B R ZE AR B . B PL AR BRI R SERS AR AL, FLA AL SR B A0 E R R SE Y3 n . Hi
PL P2 (R s8R e o B R, A8 CKO3 N 35. 6265 J & W2 P4 A RO e AR, b CK 3 69. 206, {A454b
PR U A At R B B ISR AN B, B 22 R BA ST 5 S, ATRRSE A AR B i B i 3

®2 FRABEERMEETHERKNENE

b3 PR /em ZEH/em MK /em M58/ em MR R A B BB 5/ 06
Pl 13.94+0.4 a 0.73£0.09 b 5.4%1.0c 1.2£0.3 ¢ 2.34+0.9a 75.0%40.0173 b
P2 12.4%0.2ab  1.01£0.15ab 8.0£0.2 a 2.1£0.4ab  2.3%0.3a 74.6%%0.0144 b
P3 10.3£0.3 be  1.0£0.06 ab  6.5£0.1ab  1.6£0.06 abc 2.0£0.3 a 71.5%20.020 b
P4 8.8+1.1c 0.7740.12b 7.440.06a  2.24+0.06a  2.0%+0.6a 80.2%+0.012 a
P5 14.9%+1.3 a 1.3£0.09a  6.1£0.4ab  1.8%0.2abc 2.0E£1.2a 83.1%£0.011 a
P6 9.7+1.1bc 0.82£0.06b 6.420.9ab  1.420.1bc  1.7£0.9a 81.3% 0. 006 a
CK 8.52+1.3 ¢ 0.7140.09b 5.940.06 c  1.3F0.2c 2.0%+0.5a 59.4%%0.012 ¢

T B FRFER RIS CK 2% 5 BA G555 X (p<<0.05).
2.2 AEAERMEMARERENIM
2.2.1 ARAFA AL/ TEREZRE LG A

M1 AT LU s B a BUA R U, PSR BE Ry R itk R B ok 0. 855 mg/g. b CK ) 0. 690 mg/
g 23.9%, RER FMEH MR TR ILIEE. P2 B M S R R b — EE R HEF R
FIRCRAEE I . AT m (R ) = m OIS ) = m M) =1 = 2 ¢ 1 MR lr. SR A RERE . 4%
fob T AT RN ) R R T AR R AR L, DL P6 AN PS A FEAYME FESCR LA W, AR A CK i 22 R
ANEAG I FE L LU P6 AR AW B, 0. 749 mg/g, X CK (% 0.322 mg/g. ¥ fm 1
132.6%. MULEY, BL R mREBRD) = mBARTEZ) = m ORJE) =1+ 2 = 1 WYL fe A R T 08 B A i 4 3%
Bt b r PR T £ FORAE . USRI R Bk 1) R T A R T A BUA b A R A AR R TN I A R Y
D)2 S oA e R S B
2.2.2 REVA AT FAY B AT AR E R

M 2 AT LU s 25 A0 3 AT AR o 4 B0A AT i b & i 4, UL PL ORI PS5 &b 3 Y 42 3 OCR
R, 5 CK R EAS %R s M CK kG, P1ARFRK 0. 022 15 g/g /i CK (19 0. 002 35 g/g
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25 8.4 4%, P5 ALFEH 0.017 94 g/g. i CK 1 0. 002 35 g/g 29 6.6 1%, VLB m (B + m WA EZ) = m
OKEY =17+ 2+ 1 {5 B0 48U kT 7 PEb AR B2 S0 A A 4 1 o B 10 02 1 Rl i) 2B L I B At %
AR PRI RIS 2285, P2 ORI P3 AL FRAT — & 1 0 AR . B8 CK 40 B FEAR 2. 200,49. 9% 5 T P4 b 3K
0.021 28 g/g, th CK f150. 004 01 g/g@ith 2y 4.5 £, 470 A2 SERCR. BEIH R IC Lo m (RE )+ m (B
BIED = mORE) =1+ 2+ 1 A R T WA U R PTIsPERER A R.

10f o SENF 0.00200¢ o IV
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N b b E a g & a
on < s Y 3
& L N N %R 5 0.00200f ‘ N .
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2.2.3 ARARAFEAEHTERE O RE LG R

M3 AT LU . £ AL PRI RR 3 o & B Al MR I BT L. PL.P4 F P6 Ab B CK By 22 R B A
Giibegam SO, JULL PA F P ARHR A R BB 4. 43 B b CK & 130, 8 %6 F 115. 4%, ] WL m (5 = m (BAR
B s mORE) =1+ 2+ 1 3BT A R T 4 80A MR 9 o] 4 8 1 BT i Lo i SRR, DG 2 e iy L 5L
BRI RE 0y, 7E— B bt R AR i o A JE A AR RE ). XTI A SRR UG, BR PS AR AR . LA
FAIE CK W2 R ABRA St 252 L. PS5 A3 A a] i M 8 (8 & ol 0,018 mg/g. X CK /Y
0.007 mg/g it 157. 1%, LA, B m(FR) = m WA R = m (BB =1+ 2 = 1 (3L 55 F
T MR PR AR TV T AR T R ER T S W2 R T AR R T R T L SR AR e )
2.2.4 REVAF @A K POD B & M 64 %0

I A AT LU 45 A3 4 B0A it i POD B P 09 52 e 2 22 8 55, s BRI P AR Iy - PL,
P4,P3,P2,P5,P6,CK, Hrf P1 43y POD [ % PE 58, 9 37. 97 pg/min; P4 AbHR 2. K 37. 94 pg/
min, —F 5 CK WERHEAGIEE L, 55045 CK [ 21. 53 pg/min & H 76. 4 %0 76. 200, 360 45 b
PRI BE A [) 12 B b (2 3 4 BUA it POD il 35 Pk 09 35 I, F — 20 32 5 46 B0 MM AR 0 e Pk, T 04 T A ik 45 Ak
Y POD BT M S SISk R P3,P5,P2,P1,P4,CK,P6. Hh P3 fl P5 4b ¥ 5 CK 2% % HA %3t
SRS, LLP3 AR R BUREH. R 56. 99 pg/min, # CK [ 38. 17 pg/min & 49. 3%, 1fif P6 4 AL T
CK1.6%. LRI, fA M T A R AR A N POD i I P4 42 55 00 36 BT 7 2 m (B © m IS F2) wm
(ORJE) =12+ 1, KB REAR IF w5 WA fHT 0 v 0 $2 71

00401 s AT 70.00p o G4
5 0.030 F a i a T N 4
£ N 1 ‘8 50.00f \ §
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2.2.5 ARRARAFHA G A SOD B & M 69 % v 250.00 0 SEATR
DI 5 AT, 45 4 39 4 U i SOD i mEEAR
(WS B PLBIS, SRR CR I 00w g e g -
M. ST PLARSREEIR B 196,22 e B CK MY 2 5500 | N §§ §§ SRR IR
5210 e FW v, s ok A 2 N NG N NN NE N
et s mmisorios. ey 3TN N NN NN N
162.53 pg, H CK K 10.8%. M ULFE K, m (H 50_00_ §§ §§ §§ §§ §§ §§
) ¢ m(ﬁﬁ)ﬁ&\) : m(7j(+ﬁt):‘1 : 2 Lﬂﬁ%ﬁﬁfi 000 §§ §§ §§ §§ §§ §§ §§
AR F A BUA BHE R SOD il 1% M 09 $2 5. 5 e CK Pl P2 P3 P4 P5 P6
Fifihiii & . P3.P4,P5 fil P6 kb 5 @5 F CK, H &+ R
RAAGHFE L, X AEE CK A BT L. B5 RREKRHA L SOD &y F

Horh P6 b B AT, SRR 192,54 pg, B CK g Hh 14. 2%, T s m(BB) = m (AW ) = m(ORJB) =
1: 2 1 PSR B FI e M4 ik SOD il 36 4 1) 2 555 .
2.3 REZHEHWHIEH

T — R B P RN BERE 2R . A B M S W 1 3 T R — R R 2R e . BT LA, A SRR
PR T8 bR F0 A BRAE A5, R IR @ R B AR B S AT SR B T NFR 3 AT, AU fiRh A b 3 DTN 4
bRt % HEF 455 9. P1,P4,P2,P3,P5,P6,CK, Hrfr, P1 MV S e, 7. 147 3, SR8 A HESE —
T ZE WIS CK, P00 10332 4. i B AT 45 Ab B0 PF 0 F8 i 45 HE P 45 5 4« PS5, P4,P2,P3,P6,
P1,CK, P5 AR £5 A PF4r e, R 7. 161 5, SRR sREUEHEFE S — . FRIMECR A s MR CK 54
VEOr R, A 1,221 6. mER, m B : m AR D = mORE) =1+ 2 = 1 (35T oA A T 46 B0 Y
HEREE, MR FHEDL m (R R = m(BARED = m (BB =1+ 2 = 1 JEF{2 JF1F F e,

£3 TRERLEXNFEHAMOSSITEHN

% AW W@ POD  SOD 44

A b ke Eyil IR LA O QO T e PR BRI BTN 4 HER
P1 0.5532 0.4600 0.3778 0.6667 0.7692 0.3830 0.0000 1.0000 0.9375 1.0000 1.0000 7.147 3 1
P4 0.468 1 0.4000 0.8222 1.0000 0.0000 0.9362 0.1286 0.6402 1.0000 0.998 8 0.6113 7.005 3 2
P2 0.8723 0.8600 0.5556 0.7778 1.0000 0.4255 0.6971 0.3835 0.6250 0.1721 0.5757 6.944 7 3
%% P3 1.000 0 1.000 0 0.6222 0.777 8 1.0000 1.0000 0.0429 0.3355 0.1875 0.498 2 0.0000 6.464 1 4
P5 0.6170 0.6600 1.0000 0.0000 0.0000 0.7021 1.0000 0.787 3 0.1250 0.1137 0.661 7 5.6669 5
P6 0.3617 0.8000 0.4000 0.5556 0.5385 0.7872 0.448 6 0.3436 0.8750 0.0937 0.246 3 5.450 1 6
CK 0.0000 0.0000 0.0000 0.2222 0.0000 0.0000 0.528 6 0.0000 0.0000 0.0000 0.5816 1.3324 7
P5 1.000 0 1.000 0 0.2308 0.6000 0.5000 1.0000 0.476 2 0.218 6 1.0000 0.7102 0.4257 7.1615 1
P4 0.0439 0.1017 0.7692 1.0000 0.5000 0.9091 0.3810 1.0000 0.7500 0.1544 0.8317 6.4409 2
P2 0.608 2 0.5085 1.0000 0.9000 1.0000 0.6061 0.0238 0.0987 0.7500 0.483 8 0.158 4 6.137 3 3
?ﬂé P3 0.2790 0.4915 0.4231 0.4000 0.5000 0.6364 0.2619 0.0000 0.5000 1.0000 0.8020 5.2938 4
P6 0.1850 0.1864 0.3846 0.2000 0.0000 0.9394 1.0000 0.284 0 0.5833 0.0000 1.0000 4.7627 5
P1 0.843 3 0.0339 0.0000 0.0000 1.0000 0.6061 0.1429 0.3162 0.0000 0.1595 0.0000 3.101 8 6
CK 0.0000 0.0000 0.1923 0.1000 0.5000 0.0000 0.0000 0.1038 0.0833 0.0309 0.2112 1.2216 7
3 3 i

SEUE A R A KA R, KE HABORME N, A SR AR R R
Iz W 2 — o (DR A O B — SR AT B SR AR AR R D BLE IR AN RAENE O, AS 1L v S A A ) Ak B
LA A A A D0 B AR PN 2% 0 A B B 28 LS B L A T R N AR 8 e A e I RRE RO M BB T AR AR
PR O R Y e A AR O BRSNS A A 4 U R R T D O o R R A R 4R
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Hah Wi B AT 16 R X — 2R Bt — B, A . AR B HE T B A AR 4l v 45 0 AR 4 B 42 B R
(Y X SR T WY A5 AR A AR 22 BE A I T o R T L AR AE ORMR K B R e . 4 B R 7
A SR R AR R T AR S R AR AR R IR B EOR L 1K A I L. B R AR S W — A A DU
BHIR . AR AT/ RS, A S B E MR . PR35 o A S 2 S5 AT e mT LA o 66 S5 v 3% 20 (9 i 26 LA
Fe AT 8% 43 00 B i eP R A i Ak B A AR A LR R AR R B LR TR
PR VA 1) B T AR B AT L R BT TR B EREE T AE R B4 i B CK B4

W R i LR IR S R RO S AR A B B R BR R . B BUa B 5 Ps AR FITR & T CK. i
Y A SRHON 2 P6 AR BRAF I CKL B RE 9 LR AT BE = oh TS [ R 0] ) A R R P BIr B, mT o PR L AT 1
AR AR A PR P9 SR REVR Y TR R . AT A R AT N . S D R R B ROK AR IE T RE . T Y
BARIE T, E IR IR RE R L SRR AR W B 0 S R PR DI PRRE . IR E AR, X 5 RS
ARSI AR 3 SN R ARBRAT B T8k e A A AR K R 2 IR AR Bl POD A1 SOD i 1 5 Bk 1 4T
WPE R EA SCOC AR . AR TS5 15 . I RR i BB B s T A M . B X R B A& I RE T . T
JEL AR B h 5 A RS SR . REAS A HERL AR A AR S . AT 4R v T .

SERRWT . USIAT R L K L RO BIBIESE R R A o A R TR CRA B B UK D BB [ A
JEE b e DU MREAY BE R ARCR  A (RERARAE . T SRR RBEE AT AT m (D ¢ om
B = mOKFEY =122+ 1T WZEFRECTT A7 M T & 8Ca B B e A K T om (5O = m R R+ m
BRI =1+ 2+ 1 B de A A T I WA ML A it A 2R G, 4 A AR R e A fifd 0 J30) A 3k T R AN ) R 5 6 o
b FERAROR A AR R L AT L TR AR B FEAS R s POD A SOD B PEEOK, Hrasi Py
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Effects of Different Substrates on Growth and Physiology
of Two Species of Dendrobium

HU Xiao-jing's ZENG Yan-ying', AO Fei-xiong',
GUAN Yuan-jing', DU Zhong-you*s, GONG Jie-fang®

1. Agricultural College of Guizhou University , Guiyang 550025 . China ;
2. Guiyang National Agricultural Science and Technology Park Management Committee ., Guiyang 550018, China

Abstract; In this study. Dendrobium nobile and Dendrobium findlayanum were used as experimental ma-
terials, with fungus residue, pine bark, peat, sawdust, coconut bran, water moss as the cultivation sub-
strate, to study the effects of different proportions of cultivation substrate on the growth and physiology of
two kinds of Dendrobium. The optimum substrate formula for the growth of two Dendrobium species was
selected, which laid a foundation for the large-scale production of the two species. The results show that
the substrate with fungus residue, water mosspeat and coconut bran could increase the survival rate, bio-
mass of the two Dendrobium species to different extent compared with the conventional substrate (pine
bark + water moss). According to the comprehensive evaluation of membership function, the substrate
formula of pine bark: moss = 1:2:1 was the best for the growth of Dendrobium nobile seedlings, while
the substrate of peat: pine bark: coconut bran = 1:2:1 was the best for the growth of Dendrobium find-
layanum seedlings. Moreover, these two mixed cultivation susbstrate can effectively increase the chloro-
phyll, soluble sugar and soluble protein content of Dendrobium nobile and Dendrobium findlayanum seed-
lings, enhance POD and SOD activities, and improve plant stress resistance.

Key words: Dendrobium nobile ; Dendrobium findlayanum ; growth; physiology
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