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Abstract: Cymbidium ‘ Shuangyi Jinlong’ is a new variety selected and bred from the clonal variation of the hybrid or-
chid cultivar ‘Golden dragon’ by Fujian Bainong Ecological Technology Co. Ltd.. It integrates flower and leaf art, has
good germination, easy flowering and strong resistance, and has a high market demand. The rhizome and tissue culture
seedlings of Cymbidium ‘ Shuangyi Jinlong’ were used as experimental materials, and the orthogonal experiment was
conducted to optimize the influencing factors of rhizome proliferation and differentiation, rooting and seedling growth,
seedling cultivation and transplanting, in order to improve the seedling reproductive efficiency and seedling quality of
hybrid orchid, and establish a standardized production system. The most suitable medium for rhizome proliferation and
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growth was MS medium supplemented with 1.00 mg/L NAA, 0.10 mg/L 6-BA, 20.00 g/L sucrose, 1.00 g/L activated
carbon, 6.30 g/L agar, and 1.00 g/L peptone; the quantity value-added coefficient was determined to be 3.57 while the
quality value-added coefficient was found to be 4.63. The optima medium for rhizome differentiation was 1/2MS,
1.50 mg/L NAA, 0.90 mg/L TDZ, 100.00 g/L banana homogenate, 25.00 g/L sucrose 6.30g/L; the leaf bud differentia-
tion rate reached up to 97.78%, with a differentiation coefficient of 6.87. The best-performing medium for rooting and
seedlings strengthening was 1/2M S, 1.00 mg/L IBA, 100.00 g/L banana homogenate, 0.17 g/L KH,PO,, 30.00 g/L su-
crose, agar and 1.00 g/L activated carbon. After 90 days of cultivation, the average number of roots per plant was five,
with aroot length of 5.40 cm, a pseudobulb thickness of 4.35 mm, a plant height of 12.95 cm, and a fresh quality of 2.42 g.
The recommended method for transplanting tissue culture seedlings involves using water hyacinth : pine bark (V : V=1 : 1)

as the transplantation substrate after 21 days in vitro culture. The survival rate after 60 days post-transplantation reached
83.33%. Taking into account the impact of various factors, this study ultimately identified the optimal medium compo-
sitions at each stage and refined transplanting schemes. This provides a reference for establishing a standardized pro-

duction system.

Keywords: Cymbidium hybrid; rhizome; proliferation; differentiation; rooting and seedlings strengthening
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F1 EAXAEFE. NAA, 6-BA X HRIRZEE M 0
Tab. 1 Effects of basic medium, NAA and 6-BA on rhizome proliferation

4k 3 HA G IR NAA 6-BA BRI R fif [0 3 B AR A
Treatment  Basic culture medium  /(mg-L™) /(mg:L™) Quantity multiplication coefficient Fresh quality multiplication coefficient
T, MS 1 0.1 3.57+0.13 4.63+1.16%°
T, MS 3 0.3 2.77+0.06° 3.50+0.34°
Ts MS 5 0.5 3.18+0.11" 4.50+1.13%¢
Ts 1/2MS 1 0.3 1.62+0.18 1.08+0.31¢
Ts 1/2MS 3 0.5 1.98+0.03° 4,02+0.96™
Te 1/2MS 5 0.1 1.77+0.08 2.09+0.39°
T, 3g/lL b 2% 1 0.5 3.23+0.08" 4.14+1.01*
Ts 3gLEE 2% 3 0.1 2.90+0.18% 5.05+0.32%®
Te 3glL b5 2% 5 0.3 3.26£0.42"° 5.86+0.30°

E: FSIAR/NG PRSI 22 57 3% (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Fig. 1 Growth of rhizomes of Cymbidium ‘ Shuangyi HIEE 4 AR, R PR SO 2E ST R BORI 2 i A

Jinlong’ after 60 days of proliferation KRB, WS I0 P e 2 i 28 404k R 5k,

Bl EXEZNZERRIKRELTE 60d FEKBR

F2 EAXREFE. NAA, 6-BA WiRRZEBEZMARES TR FTES
Tab. 2 Range analysis and variance analysis of the effects of basal medium, NAA and 6-BA on rhizome proliferation

FEFR Index X2 Factor K,y Ka Ks R F
B LI T R AL N 3.172 1.79° 3.13* 1.38 83.15"
NAA 2.81° 2.55% 2.74° 0.26 2.40
6-BA 2.75° 2.55° 2.80° 0.25 2.33
T B 7 2R Rk S YSEEE 4.21° 2.40° 5.02° 2.62 13.96"
NAA 3.28% 4.19° 4.15° 0.91 2.05
6-BA 3.92% 3.48% 4.20° 0.74 1.07

T Ko Koo KefUREIXIERM 34K, RAWMZEM, FOATRRRZARTLIRN FE; RITAR/NG FRRRERDE
(P<0.05); "FmEFWEHE (P<0.01),

Note: Ky, Kz, K3 represent the 3 levels of each experimental factor, R is the range value, and F is the F-value of the inter-subject effect
test results; Different lowercase letters in the same row indicate significant difference (P<0.05); *" represents extremely significant difference
(P<0.01).

&3 NAA. TDZ. &M, BHYH M HRARZZF 2B 2200
Tab. 3 Effect of NAA, TDZ, activated charcoal and organic additives on rhizome bud differentiation

VP . PAVIZE: S AN ¥ en
4b 3 NAA TDZ R AP e HEIMEA T i
Treatment  /(mg-L7) /(mg-L™Y) Activated carbon Organic additive Differentiation Budinduction Bud height/cm
I(g-L™h rate/% coefficient
D, 0.50 0.10 0.00 100.00 mL/L # 7t 97.78+1.92° 3.80+0.06° 0.75%0.01°
D, 0.50 0.50 0.50 100.00 g/L F#E e 85.5625.09" 1.710.06 0.96+0.04°
Ds 0.50 0.90 1.00 100.00 g/L +E.Je 37.78+7.70° 1.06+0.06° 0.88+0.01™
Ds4 1.50 0.10 0.50 100.00 g/L + 5 56.67+3.33° 1.13+0.129 0.97+0.03°
Ds 1.50 0.50 1.00 100.00 mL/L it 88.336.01° 2.15+0.09° 1.31+0.05°
Ds 1.50 0.90 0.00 100.00 g/L FHEJe 97.78+1.92° 6.87+0.39 0.84+0.17*
D, 2.50 0.10 1.00 100.00 g/L FA 93.33£3.33%® 2.04£0.11% 1.20+0.15%
Ds 2.50 0.50 0.00 100.00 g/L +E.Je 97.65+2.04° 5.25+0.35° 0.77+0.09°
Do 2.50 0.90 0.50 100.00 mL/L #f 7+ 79.49+4.11° 1.52+0.14 1.17+0.06°

e FPIAFE/NG TR b B H 22 7 W 3% (P<0.05),
Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Fig. 2 Bud differentiation of Cymbidium ‘ Shuangyi
Jinlong’ after 60 days of rhizomes culture
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R AEAREUE & T AR B, 43918 (5.12+0.06) |
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(E 3)o XTRiA 2200 Won A LI I st A 5
MK, 100.00 g/l B e Xt iZ i F iy A AR B0
FACHEAEI (3£ 6). 1 100.00 mL/L AFR I DU X AR
KABKRIEHERN, Ry 894 #%k(2.1320.08) %
/b, {HHARK (6.2520.12)cm B EE K, Rs ik
IR, H(4.35£0.06)mm, BEET Ri. Ro. Rg;
1.00 mg/L IBA Fl 315 KH,PO, # 1) 1/2M S 1537
FEH TR A A4 o Ry MR 4 (13.75+0.20)cm
I T AN, 2.00 g/L 28 1 R B R A ik
A R i T it 4(2.42+0.02)g 5 3545 # , 100.00 g/l
FREPRA B TR . e, 22600,
IR B AEHOHE RO AP 15 7 2 Rs.

BEAR, 5 2253 M AR K 56 25 % F (AR
L BRI AL g X Ak {1 % 25 VR 38 5 i S I 3
VR P X (e il 2 J2 8 0 £ IO £ 5 Tl S S A, 4%
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Tab. 4 Range analysis and variance analysis of effects of NAA, TDZ, activated carbon and organic additives
on rhizome bud differentiation

F84R Index [K % Factor Ky K, Ks R F

S fk % NAA 0.74° 0.81° 0.90° 0.16 32.04”
TDZ 0.82° 0.91% 0.72° 0.19 42.10""
R 0.98° 0.74° 0.73° 0.25 92.07"
YERS IR IE7] 0.89° 0.92% 0.64° 0.28 110.55™

YIS NAA 2.19° 3.38% 2.93° 1.19 87.51"
TDZ 233" 3.04 3.15° 0.82 48.34""
T AR 5.31° 1.45° 1.75° 3.86 1109.20
A HLE ) 2.49° 3.54° 2.48" 1.06 89.53"

R NAA 0.86° 1.04* 1.042 0.18 12.78"
TDZ 0.97° 1.01° 0.97° 0.04 0.73
R 0.79° 1.03° 1132 0.34 37.45”
E=R IRy L] 1.08% 1.00* 0.87° 0.21 12.96"

Koy Koo Ks RREBFIAIHE RN 340K, RAWEE, FRFERRBIBEIRE RN FE; RITARNG FEERRER BE
(P<0.05); "#/RZEHFEE (P<0.05), "#FR2EFHEE (P<0.01),
Note: Ki, Kz, K3 represent the 3 levels of each experimental factor, R is the range value, and F is the F-value of the inter-subject effect
test results; Different lowercase letters in the same row indicate significant difference (P<0.05); " represents significant difference (P<0.05),

and " represents extremely significant difference (P<0.01).
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%5 IBA, BHFEMH. KH,PO,. EABMAREEHERTENZM
Tab. 5 Effect of IBA, organic amendments, KH,PO, and peptone on rooting and strengthening of histocultured seedlings
qba IBA LI KH,PO, R iﬁﬁ LitSIS i fifs 25 JEL 2 Piss fif o £t
Treatment /(mg-L™) Organic additive  /multiple Peptoirle Rooting Root length P_seudobulb _Plant Fre§|1 qual-
/(g-L™) number /em thicknessmm  height/cm itylg
Ry 0.50 100.00 mL/L it 1 1.00 3.10+0.18° 5.30+0.13" 3.81+0.05°  11.95+0.22° 1.49+0.04°
R, 0.50 100.00 g/L FHEJR 2 2.00 3.65+0.05" 5.33+0.15™ 3.58+0.10° 12.27+0.36°  1.62+0.04°
Rs 0.50 100.00 g/L + 538 3 3.00 2.58+0.03"  4.02+0.12° 4.10£0.22®°  11.31x0.16" 1.28+0.03°
Ry 1.00 100.00 mL/L fisi+ 2 3.00 3.06£0.19°  4.89+0.13° 4.25+0.10 12.25+0.23°  1.60+0.07™
Rs 1.00 100.00 g/L FHHEe 3 1.00 5.12+0.06° 5.40+0.12° 4.35+0.06" 12.95+0.11°  2.42+0.02°
Rs 1.00 100.00 g/L £ 5 e 1 2.00 2.63+0.16°  4.05+0.12° 4.16+0.18%°  12.66+0.28° 1.56+0.12
R; 1.50 100.00 mL/L A7t 3 2.00 2.13+0.08° 6.25+0.12° 4.23+0.13° 13.75£0.20°  1.66+0.06°
Rs 1.50 100.00 g/L FHEJe 1 3.00 5.08£0.08" 5.14+0.07° 4.15+0.10®°  11.05+0.13" 2.02+0.03°
Ro 1.50 100.00 g/L + 598 2 1.00 2.57+0.10°  3.890.15° 3.91£0.18™  11.12+#0.25° 1.25+0.05°

e R E/NG FhEF R AL B E) 22 57 % (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Fig. 3 Growth of Cymbidium * Shuangyi Jinlong’ tissue

culture seedlings after 90 days of rooting and strong growth
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FEWG RN, LGRABRENAERIRE, YR
HIFW R R REIE

3 it
31 EXERREMBENHZMES

T 2R ARG SR A MS, 1U2MS,
KC. VW, PM., & GIE (WfEE 15 =%
25 ) R—865 2 %R Ak BB R AL
KB BB S HbRBAT, X AR IR 3L 7
RWAR, AR, MS 53534 B T 2458
WAL AR ZE S AIGE, TEE 2 SHEAHT
FORZEE FRAE K, T 1/2M'S 5 55 5 ) xof MR 25 434
BB B N s SR Z RS, 1/2M S
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: 6 IBA. BHLAMY. KH,PO,. EEBMNAEHERTIHEZEWHRESTREFTESH
Tab. 6 Range analysis and variance analysis of effects of IBA, organic additives, KH,PO, and peptone on rooting
and strengthening seedlings

FEAR Index H % Factor K4 K, Ka R F
HEAR B IBA 3.11° 3.60% 3.26" 0.49 41.69”
AHLE MY 2.76° 4.62° 2.59° 2.02 828.96"
KH,PO, 3.61° 3.09° 3.28" 0.51 44.76"
HEMK 3.60° 2.81° 3570 0.79 133.44”
WK IBA 4.88° 4.78° 5.09° 0.31 14.14”
EERIRAY LY 5.48% 5.29" 3.99° 1.49 381.60"
KH2PO, 4.83° 4.70° 5.22° 0.52 42.40"
HE 4.86° 5.212 4.68° 0.53 41.28"
1 g =5 )= e IBA 3.83° 4.26" 4.10° 0.43 22417
AHLE I 4.10° 4.03° 4,06 0.07 0.60
KH,PO, 4.04° 3.91° 423 0.31 12.08"
¢S 4.02° 3.99" 417 0.18 422
R IBA 11.84° 12.62% 11.97° 0.78 30.21"
AHLE MY 12.65° 12.09° 11.70° 0.95 39.80"
KH,PO, 11.89° 11.88° 12.67% 0.79 36.02"
A 12.01° 12.89° 11.54° 1.36 82.25"
G o o IBA 1.46° 1.86% 1.64° 0.40 99.88"
HOLE Y 1.58° 2.02° 1.36° 0.66 287.36"
KH2PO, 1.69° 1.49° 1782 0.29 57.27"
&R 1.72° 1.61° 1.63° 0.11 8.83"

I Koy Koo KefRESIEREHER 3 KT, RAWEME, FRFERRBIMBEIRE RN FE; RITARNGFEFRRERDE
(P<0.05); "#/R#EFBE (P<0.05), "FRZEFHEE (P<0.01),

Note: Ky, Ky, K3 represent the 3 levels of each experimental factor, R is the range value, and F is the F-value of the inter-subject effect
test results; Different lowercase letters in the same row indicate significant difference (P<0.05); ~ represents significant difference (P<0.05),
and " represents extremely significant difference (P<0.01).

R7 FENBERBRERNAEEBREEENZID
Tab. 7 Effect of refined seedling time and transplanting
substrate on transplanting viability of tissue
culture seedlings

wa  TRE BRI triE %

Treatment o9 Transplanting medium  Survival rate/%
time/d

Y, 7 KE 71.67+2.89°

\L 7 JKE MR (1:1)  90.00£5.00%

Y3 7 AR Kz : R (6:4) 45.00+8.66

Y 14 kG 75.00£5.00° B4 Z£XEZWNELRAEHEGHBRIES

Ys 14 KE MW (1:1)  93.335.77° 60d EHIAEKIER

. . c Fig. 4 Growth of Cymbidium ‘ Shuangyi Jinlong’ tissue
Y 14 N AR 6:4) 76.67+7.64 . !
° M*”Jg i ( ) * culture seedlings after 60 days of transplantation
\Z 21 KE 78.33+2.89" and cultivation
Yg 21 JKE MW (1:1) 83.33%7.64%
> 3 A fs B >
Yo 21 MW - B (6:4) 80.00£8.66™ S TR HSE R B R , P K JCHLER AT (it
NEOS== S [/ |~ Py =1

T PR NG AR I B (P<0.0S). JHURESIOIE IS, JEOh, AR NAA REDIG AL

Note: Different lowercase letters in the same column indicate ﬁéﬁﬂfﬁ%*ﬁﬂk%iﬁﬁﬂ]ﬁ{ﬁ s {?ﬁj]l] éﬂﬂﬂ@ﬁ‘%%‘f
ignificant diff P<0.05). 2 N _ PRSI .
significant difference (P<0.05 6-BA RESEHE MK 111 PR 76 AR B 5 i 2E 4 75

BRIy MS SRR R CR I, 5 25 WREEM NAA FIMIRVKBE (1) 6-BA BEATHUIR 2550 85
f P. K &EET MS BiFRsE, SilIAss 2 IR, HER BORAR T EA K IR AR 2R
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51
g 25
ﬁ ab a
g 201, c
g5
=8
3z
£3
Ky
o
2
<
>

~ EHkEem  BEMYE SHE/mm  BAY O BSEEEEmn O 8RR

ab be

Ab3H Treatment

ANF NG FRE R R 7] —F8 AR AN R AL B R] 25 5 2 % (P<0.05 ),
Different lowercase letters indicate significant difference between different treatments in the same indicator(P<0.05).
B 5 HEkEEERERMNAEEBRERKAZME
Fig. 5 Effect of seedling refining time and transplanting substrate on growth of transplanted histocultured seedlings

EATTR 42 A8 2 XU 4 e AR AR R 25 1 5 5 e S ik
=, Hi gy 2L R 6-BA 1 52 IR fe /)N
X—Z5ip 548 =403 A (C. ‘Hong Mei Ren’ ) x
FE 240 ( C. kanran ‘Yang Gui Fei’ ) 2252851t
#r AR T ST S R — B
32 ZEXZWMREFHUHNEZMESE

AR R FINA I 24 3R 2 8] B AH ELAE F R 45—
Loy N a= B 1= 7/ R NS TRV S B A o
FOTE AN A4S AR ST B R ) e B A 2 K %
NAA Fl4ififi 2L % TDZ #4156, NAA 1 TDZ
XiF 44 28 24 X2 4 T I ARARZE 2R 40 L R Ao fE FR 5
P R A ZE A K O, NAA B
FOSEIAEON , BB NAA TERMRIEAISK A H
I S A A O L 2 A1 1 4 TRD 2 B
N TIRR B BB A I, 305 I 2 i B8 A 348 Jon i e
Wtk X TFIE Y EAA T LB 45
BT, AT 38 B % 75 3 v g IR A S
W T AT A R 2 [
TP e (o 4% 5 5 R AR AR A I PR B A1 0 A A
ek, BHTHIE® A KM, EFEEy Rt s
W B E SR BT, DT BR AR 5 A el . AR
AR T3 — XA, I R B S R 2R A%
MZEE R BRI L, 52EmmIE . R rEff
EZE ORI TR T, A Em K]
S8 o ey b Ak B R R0 A5 T AR M
YER, (R ZEPesA K . bAh, FERGFREEPIR
IMEE LB R 2% . IR . IR . oK
b & YR 4y R 4 SR M R Sk R . BFsT
80.00 g/L FHAEJEA M T E %% 7% ( C. Jade Hare
‘Yuxiang' ) #4365 100.00 mL/L #F A R T
Jess i 2 2T ARWFS W] 100.00 g/l
T A F T 4258 22 HURZE M 2R K

33 EXEZAEHERTHEHEWEZE

FRAZ 22 41 BV A AR HOH T AT AR AR . R
oo REEEEREE | bR, B SR AR bR W
I, RS ER 1.00 mg/L IBA XF 435 R
Ml A, TEPHIE B A IBA REAEIEXUZ 4 e 4L i
AR . 2582 K6 AL o IR R 2R I 5
BT AR A BA ¥ H 0 LA % 1 A KR S 3 4
YEHT, 0.50 mg/L IBA 5 T K6 LA,
IR A L KHoPO, by 3 (i 40 A mT LA 1F
AR RAE K AR 2L R T, e, W
WA WS AE MS B 5% 2 i A ) B Al B4 S
KHoPO, i, 455 Wl FH 3 %511 KHPO, R B
X458 A BRI ARG | IR | bR B
J e A B AR SR o AR T A S
FHEN ., Wi EmyAa Y, el A H .
it B 2 JU 5 N T AR O s 7 2 ] s i T
R A A Bt 2 il R R A i 3 9 22 AR IS 46 R I
T W) A BILES ) X5 6 XU 4 e A ARk T 1 A
MRE, MR B B R R, A TR
/R R NI OR = S ST A I |
100.00 g/L FA VeI 1.00 g/l & A W [FAE F i
AR T AW AR . 14, IBA . KHPO,.
B PR 04 5 X A ARHE 1 45 8 s 1) 2 e e I A
o R, MEA AP I R 2 R B R AN
W XAIGAE R E R Tt A AL 2
B, AREYE . MBI XT i % A4 ( Dendrobium
pulchellum ) F) =24 A4 K i e /N3 A A
A RS
34 KERBEBEERMNEZZZAHEER
Esd:ub=A1

MR T RS A A M 4H 55 % 2 A RS A Y
T RPN AR ST A R R I ) B R T Y
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% 46 &

AR BAR N SR 2, KR R &
21 d FFEAIKE - R (1: 1) BRI AT
AR A R AR AT R R i A K
RE o FEBRIE T AT BoR, BB
FLAR K BE TR0 2 A M T /N 9 2R KPP A
FERREIR Bk — 4518, ik & 5L 5 AR K fE 18
SR, BAMERES, AF TR AR AR AR K
LA - BERE (6:4) MRS LM E K
PR, MELLORIR . KE - MR (1:1)
AL LR A A KB SRR L RE PR AR AR 1 77
AL, DRI I R AR I A B AT R R K
RS

4 Zig

A5 38 3 1 28I 90 % 4258 22 AL 4 e 41 1
PREE B B ny B TR o AT ORI, AT &S G
I LT X R ZE R A B W AR R RS, O e %
W B s 7 i, () IR M v o T) S A R ik o
MEAET 2o

(1) FEARREFRIE AL 2 A R ARREE IG5
() R R Z . MR ZE A Y Bl B IR L
MS+1.00 mg/L NAA+0.10 mg/L 6-BA+20.00 g/L Jif
B+1.00 g/L 1% 1:5¢+6.30 g/l BiillE+1.00 g/L 2 11 -

(2) NAA, TDZ. i . AHLE I XA
PREEWZE A KA B 25 m, Hrh Gt
WEEE 2R, Rk 172MS+1.50 mg/L NAA+
0.90 mg/L TDZ+100.00 g/L 74 J¢+25.00 g/L EEdH
+6.30 g/L BEAG 1Y 25 7 35 35 B AR ZE 28 Al
RIhf o

(3) AEMLH W RO B 1 B 3R 22 1U2MS+
1.00 mg/L IBA+100.00 g/L F#£Ye+0.17 g/L KH,PO4+
1.00 g/L #& [15+30.00 g/L EEAE+6.30 g/l Biiig+
1.00 g/L 7 PEs¢ .

(4) WZEeRHAREHHE 21d FHARTEK
M (Ve v=1: 1) BT SURET

2% 3Tk
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