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Evaluation of high-quality provenances of Dendrobium officinale suitable for

greenhouse cultivation in northern China

Li Hongyang'?, Huang Yugian', Li Xin', Hu Qing' , Ren Jianwu'
(1. School of Biological Science and Technology, Beijing Forestry University, Beijing 100083, China;
2. China Inspection and Certification Group Shandong Co. , Ltd. , Qingdao 266073, Shandong, China)

Abstract: The variety breeding work has a basic supporting role and a promoting effect on the quality and efficiency
of the Dendrobium officinale industry. The morphological traits (biological characteristics) , quality traits (active ingredi-
ent content) and regional adaptability (stress resistance) of 6 high-quality provenances of Dendrobium officinale were sys-
tematically studied. The differences among different geographical provenances were compared, and the screening system
of excellent varieties was established by analytic hierarchy process. The experimental data showed that the stem compo-
nents of different germplasms of Dendrobium officinale were different : R1 germplasm presented the highest polysaccha-
ride accumulation (30.41%), R2 germplasm possessed the maximum mannose content (25.47% ) while R5 germplasm
had significantly higher crude fiber content (8.21% ) than other seed sources. Under the conditions of natural low tem-
perature in winter, R6 germplasm showed the best stress resistance, with a frost damage index of only 6. 19 and a single
clump sprouting of 8 new shoots, demonstrating strong ecological adaptability. Through the comprehensive evaluation of
analytic hierarchy process (AHP), R1 germplasm obtained the highest score (8. 860 2) in the development dimension of

fresh food products, while R6 was the best germplasm of potted type and obtained the comprehensive evaluation value of
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9.673 8, which became the preferred material for horticultural cultivation. Through comprehensive evaluation, the best

target varieties suitable for the production of Dendrobium medicinal materials were screened out, which laid a foundation

for the breeding and cultivation of new high-quality resources.

Key words: Dendrobium officinale; provenance; cultivar; analytic hierarchy process
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Table 1 Basic information of high-quality provenances of Dendrobium officinale
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R1 Wi P IT
R2 YLPE E 1
R3 VLV 8

R4 I RANT:VSYS
R5 LRI G
R6 LA

27.5°N~27.7°N
28.4°N~28.7°N
28.2°N~28.5'N
28.8°N~29.0°N
29.3°'N~29.5°N
31.0°N~31.5°N

118.8°E~119.5°E
117.9°E~118.2°E
116.6’E~117.5°E
119.5°E~119.9°E
119.8°E~120.3°E
112.7E~117.2°E

W/ m FR/C AR R /mm
1320 17.4 1760
1240 18.0 1841
1080 18.4 1882
1210 17.1 1474
900 17.0 1350
1450 14.5 1832




AR + 253 -

2 XWHE
2.1 WEHMEHR

ARG AE R ZE R AT R G WA [ A R
B AR e bR T 25 0 L3R E
15T 2R ZEH S B E AR JES
SRR RO R AWK R B EE) EHi6S
25 % B R A s i PR AR B TR 43 2 (AR R
K98 LU A 3. 0 %] 43y 7% i ALY G ik A ) (8 3R B
B RHRRAE (A 58 ) 5 6 o R AE 3 200 5 A €5
JE M BE R IR 5 B

W8 7 1 R FH M 5 e A 45 A i O8I 44 3%
P58 Pk 3 B v R L 68 R 5 ORS 9 €8 25 OB 2 B
€0 T8 B 14 B 1 T 0 A2, B RR B ST M ZE AT A AL g
TE B 5 B HL TR 25 T 25 R A AR Ti A 0 B 265 22 i id
FLIE PR AT % 5, K B LS8 AL 2 X 22 R B S AR S
2RO I R AR R RURRAE UEAT AT R 5 R A I 7
1, 22K S HCR A B R, i 25k R R St
K T A AE B R A 0] U AR RS it kg A
Bk A AR IR AR IR AR AR AT SPSS 21.0
Gt B AT 25 R T LR R R 4
TR  F PP AT S BE ML I 6 D FEAR N B AR
SMRAE W2 A2 50 L AS TR AR E
2.2 AR AEEZHMNE

B EEER B A Rl B 2R R VU T U
0.5~1 cm /B — 11 4b B (L4 60 °C Bt T =10
) >Ry i T8 B A P IE SR AR G S, 8 T TR
.

R e A B S [ 24 8 ) (2020 4 IR —35)
AHSCRLAE Y, 25 v Z 0 & o] DUl oL R -6 R H
AT B WORUE 5 43 B, T H R R S 1 DU R T [ it
2 LRI 1) 1 50 €8 3% 3 (HPLC ) i#F A7 $2 BUORN
ST 5 R T AR VAR () RELET 4 5 12 o0 A7 O vk ELAR R
1EZ B 5 oML 25 48 00 5 ) (GB/T 5009. 10—
2003) £ AR LG PAT o BT T 45K D FE AR (20 H
B ORLZF 4 ) | Fi P il o3 28 s ST T R AR R A
FEAR YU E 6 41 FA7 050 DA i 2 B i 2% .

2.3 RBiEpH

2015 4F 12 J % 2019 4F 3 J , X} 6 4> F U5 A i
A VR B DU 22 R A RS O R AT IR A R
Handy PEA i #5 2 AH 9 9 S AR CIRAS-2 i 445 5K
J6 A E R D 2 & g0 A7 00 90 % 0 1 F 58 & R
1 V5 5 ORIV B 2R 8. MR I VR I DR L o)
FEMNER, OH AHIER , EHRERL RS
II 19/ Rk %80 % F,/F,=0.828, M i ¥ GE 48
0PI Inst. =3.5; 6 & 1E M # [/ 4k & B 9 Bir Be

I, 4t 5 & 2 14 10:00~11: 00, %64 1 R
P,=1.6 pmol/m?/s; 1 9 « A8 AR AXA™ 3 01 028 1
PR SR #B % ¥ (F,/F,=0.808, PI Inst. =1.6,P,=>0.8
pmol/m?/s) ; 39 : AH R P E LU R i i b 252 VR, &2
i A R R S E 46 5 £ A (F/F,=0.78, PI
Inst. =1.0,P,=0. 3 pmol/m?/s) ; 5 %% : bk A 2E %
VLB 52 R, 32 R0 JRy 3 3R o 25 A R A
B .0 W IF % (F,/F,=0.58, PI Inst. =0.5, P,.=>
—0.8 pmol/m?/s) ; 7 4% AH BRI i 2832 VR , %2 TR
R R B R Ay AR A D M R TR E g
W5 4K (F,/F,<<0.58,PI Inst. <<0.5,P,<<—0.8
pmol/m?/s) o VR E 8 H =100X 3 (45 % 9 % F #f
O AR R BAG ) /I8 2 R 50K R 5 I B A AR
YA -

2.4 RRaAmSFENEHidhiEL

JZ UK 3 BT vk R A 2 2 4 P T 5 40 B, SR
BT A AT R B R — R AT S R
B A 85 R PSR o B T 3k o I DR SR 7 15 0 AT R
A B A AE Y8 15 98 DR Ak 40038, Sk A S O kR R
PP & #2417 Rb ik TR,

1) ST 3 B )2 IR 25 0 o AR AR Ak B A ik A A I A
PERBER HAR, 2% L RKE W AW REET 2Rk
PEAG IR ZO6 B AR 2 (A) 7 b R (AL) 5 7 4k 7
(A2)PIRYENE . T RGN, @S T 3404
FIZ(C) 43 B f AR (C) LFy BHEIR (C2) (X
B W PE(C3) o 8 /> B 2 Bk PP 0 A &
FE AR IR 2 B AL S T ZE AT A B (PL) LR RRAE
(P2) K 4B TE 25 (P3) 5 il iz P R 4 B2 1o 75 2 0 & i
(P4) H & B & 5 (P5) FIMLER 4k % & (P6) 5 X 388
IO P 4 B 4 45 B FEVE (P7) FIBA N K 8T 28 %0 (PS)
SEY R BRI R 2,

2) K 35 PR LU A B B O R AT R R HE Y
K% o XFF 2 o2 FHE AR )2 52 i 12 H bR 25
F 38 FH O H A i A U B R A W B <
ST AR EX HARZE(A-C) LA R IE 452X LR 2
(C-P) B XL 36 R, e 2000 BLA0 3 6 £ 80 b5 4 ok 78l
A L 1) 1) 8 A I W7 R (4% 1% 44N ) o R AR
TEAR S T SAA ) i, HE 7 IR AT — SR 5

NZWEHF 5K T . LKL Hbn, T8
MBS 25 A R R B AR A U E O
HEAT SHE 7 AR 36

A)FOIEIE S bR HE R A o o T R S 0 E IR
(9B Bz A FRHRASAG AR 77 75 oKL 256 SCER e i B K ik
TIE B S b e B SCHRE | i) 5 TV o0 bR, DL 3.



- 254 - 0T BH A 3l B A 7 IR AR R 10 Bk B L T AR R T
R2 BREAMRMEBETENERAZENEREN
Table 2 Hierarchical structure of provenance evaluation system of Dendrobium officinale
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Table 3 Scoring criteria for specific indicators of Dendrobium officinale provenances
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Table 4 Comparison of qualitative traits of Dendrobium officinale from different provenances
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x5 AEMESKEABRESHERBFLENLLR

Table 5 Comparison of quantitative traits of Dendrobium officinale from different provenances

s 2K /em Z2f/mm 2K /em 4 /em it 58/ cm
R1 17.9543.27" 5.8840.58" 1.86-£0.31™ 5.0540.70%" 1.62+0.22"
R2 13.8442.97¢ 6.2440.74" 1.47+0.28" 4.26+0.48" 1.510.27/
R3 12.634+1.71" 4.434+0.66"™ 1.17+£0.23% 3.7840.53% 1.4240.217"
R4 23.75+2.93M 4.094+0.57"¢ 1.95-£0.30™ 5.1840.65" 1.380.28"
R5 15.6542.14" 3.574+0.36 1.3940.27"* 4.46+0.71" 1.4940.23%"
R6 15.174+1.62¢ 4.61+0.70™ 1.4140.25" 4.1940.44" 1.534+0.214"

FHIME 16.50+4.40 4.80+1.12 1.5440.38 4.4940.75 1.4940.24

o KE F R P<<0. 01, /NG ¥ B3R P<<0.05,

Note: Capital letters indicate P <Z0. 01 level, and lowercase letters indicate P <Z0. 05 level.
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Table 6 Comparison of the content of effective compo-

nents in the stems of Dendrobium officinale from different

provenances
G ZHE/ % T/ 1 btk Y
R1 30.41+2.64"  24.35+1.13" 4.62+0.57%
R2 28.74+2.73""  25.47+0.93" 3.6040.44"
R3 25.14+2.34%  17.67+1.67™ 6.764+0.88"
R4 22.81+2.26™ 18.80+1.73°""  4.6840.54
R5 23.55+1.95% 21.53+1.05" 8.21+0.93
R6 26.3942.02"  19.664+1.70""  4.88+0.44“

FYE 26.17+3.52 21.24+3.18 5.46+1.68

T KRG F IR P<0. 01, /NG F KR P<C0. 05,
Note: Capital letters indicate P << 0. 01 level, and lowercase
letters indicate P << 0. 05 level.

3.3 REARE K B AR RE M

6 AN U5 VR I ORI A R B B LR DL 2
To 7SN R, 64 Fh IR 1 R 5 Ot
JKF-20.000<0. 05, BUAFEAE . 3% 2% 5% o Levene J5
25 ST PRI R, VR R O DR AR ) 4L ) 2% 5 1
BT (P=0.705>>0.05) , & W] 2 4~ 48 45 7 6 4> Fl i
] 1 7 25 B0 2 SR M Bk B 2RI T £
AT AT . ZEH RS R T A R IR
WL 2ZR BB E.

g R UM HEF : R6>R2>R1>R4>R5
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Table 7 Comparison of freezing injury and recovery

growth of Dendrobium officinale from different provenances

i 5 4 K NS
R1 8.10+1.99° 7.0041.58™""
R2 7.62+1.56 6.80-£1.64""
R3 14.29+2.06" 4.40+1.14%

R4 10.24+1.63" 6.8041.48M"

RS 12.3840.78"" 5.4041.14™

R6 6.1941.23™ 8.20+0.84"
FE 9.80+3.21 6.43+1.74

KRG FHRIR P<L0. 01, /NG 83 R P<C0. 05,
Note: Capital letters indicate P <<0. 01 level, and lowercase
letters indicate P <<0. 05 level.
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Table 8 Al fresh food type judgment matrix and consistency test

2% Eig C1 Cc2 C3 WE(W) E9% EiEg i Pl P2 P3 (W)
Al-C C1 1 1/7 1/5 0.075 1 Cl-pP P1 1 5 5 0.714 2
C2 7 1 2 0.5917 P2 1/5 1 1 0.1429
C3 5 1/2 1 0.333 2 P3 1/5 1 1 0.1429
S A= 3014 2, CI=0.007 1 RIZ0.514.9 B A.=3.0000,CI=0,RI=0.514 9,CR=0<0.1
CR=0.013 8<20.1
C2-p P4 P5 P6 BE(W) C3-p P7 P8 BE(W)
1 5 3 0.637 0 1 5 0.8333
1/5 1 1/3 0.104 7 1/5 1 0.166 7
1/3 3 1 0.258 3
Ao =3.038 5,C1=0.019 3,RI=0.514 9,
G CR—0.037 5= 0.1 16 46 A =2.000 0,CI=0,RI=0,CR=0<20.1
K9 A2BFIAIMERES—BHERLR
Table 9 A2 potted plant type judgment matrix and consistency test
=9 Eig C1 Cc2 C3 AL (W) IZE EiEE P1 P2 P3 (W)
A2-C Cl1 1 5 1 0.454 6 Clp Pl 1 3 3 0.600 0
C2 1/5 1 1/5 0.090 9 P2 1/3 1 1 0.200 0
C3 1 5 1 0.454 6 P3 1/3 1 1 0.200 0
6 Ane=13.000 0,CI=0,RI1=0.514 9,CR=0<20.1 K 1 Aue=13.000 0,CI=0,R1=0.514 9,CR=0<20.1
C2-p P4 P5 P6 KE(W) 3P P7 P8 BE(W)
1 3 3 0.600 0 1 1/3 0.250 0
1/3 1 1 0.200 0 3 1 0.750 0
1/3 1 1 0.200 0
o 46 Ane=3.000 0, CI=0,R1=0.514 9, CR=0<20.1 56 A =2.000 0, CI=0,RI=0,CR=0<20.1
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x10 EHREPHTEREANSHFE
Table 10 The total sorting value of the standard layer P
for the target layer A

ESI LY

2 B A1REAE He2 A2 FEAE HE
Pl 0.053 6 6 0.272 8 2
Cl P2 0.010 7 7 0.090 9 4
P3 0.010 7 7 0.090 9 4
P4 0.376 9 1 0.054 5 6
Cc2 P5 0.376 9 4 0.018 2 7
P6 0.152 8 3 0.018 2 7
I 0.277 7 2 0.113 7 3
s P8 0.055 5 5 0.340 9 1
i CT0-0114RI=0.345 C1=0,R1=0.2809,CR

3,CR(0.033 2)<<0.1 (0)<<0.1

FAT LR G PR PR A U R LA ff £ Y
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ISl BLE BR B A i A A TS E RE
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x11 AEMEHKRABSEEITENE
Table 11 Comprehensive evaluation value of Dendrobium

officinale from different provenances

%5 e T /4y TR/ 5y
R1 8.860 2 8.6554
R2 8.428 8 8.073 6
R3 5.465 4 5.9550
R4 5.597 8 6.427 8
RS 4.999 6 5.709 6
R6 7.9378 9.673 8
4 i it
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