PaFVEY 4 4R 2024, 45(6): 1184-1193
Chinese Journal of Tropical Crops

AR ATME NIGE R ERFHMHL

L4 =
SR BT B AR A L XA A S RS RIS s, fRd =] 365051

M OE: BRSO AL R BE ik T R A O AR, ZE T RE I, RBUMHE A ZER S A R
BAK, HB AR R AN R IRERE, SRS R R A 7 SRS AT RO AE N T E AR, IEAE
B AMER, R Lo(3®)IES IR IR AL K7 6-BA. NAA R VRINYI LR . ThPEA AC PR A\ ZEBER
TGO S B B AR AR R o 25 SRR, R A R BOAS E FE R B IS L R SR A 12 MS+6-BA 3 mg/L+7 £ 1g 100 g/L+
FIME 30 g/L+AC 1 g/L+BiEH: 5.6 o/L. K577 4 A J5 , 2R B8 2F 45 R 40k 5.08. W 25 7 BT 25 S 22, 3 R ( 6-BA |
NAA., FER) MEKRKLFZN 6-BASNAASTFHEE, ERMEZNAGE T 6-BA XA H B R B3 m ik i 3% KF
(P<0.05) . ByE NN LS B A 3250 1/2 MS+NAA 1 mg/L+F# T8 100 g/L+1 85 15 g/L+35ig ) 5.6 g/lL, 5
2 A)E, AR AERMAERKEERECH 12.82, kS 12.66 cm, P 4.02 cm, “F¥ii% 11.80 %, F
PRk 1.67 g WMZE/THTRI 3FEE (NAA. AC. FHIR) MERIEREN NAASAC>EFAETE, TN K 56 2
Wy, 3FHEZE (NAA, AC. F#Ele ) XM EENER A Z 3R 3 o RAVPRIRAHOCHE /DT 45 SR 3R W, Bk S hkm .
MR rETE L ARECE N B E IEARSE (P<0.01) o AHIFZEE A7 bR b RO (R B 58 R A AR AR R EAT T AR, T R At
B R S A S B R B E R RS %

KR AM BN ALUESR; W AR

hESES: S682.31 XRAPRAERRD: A

Optimization of Proliferation and Rooting Conditions for a New Vari-
ety of Dendrobium Fenjiaren

JANG Jinlan

Sanming Academy of Agricultural Sciences / Fujian Key Laboratory of Crop Genetic Improvement and Innovative Utilization for
Mountain Area, Sanming, Fujian 365051, China

Abstract: Fenjiaren is a new Dendrobium variety bred by Sanming Academy of Agricultural Sciences for both orna-
mental and edible purposes. In factory seedling cultivation, it was found that Fenjiaren had slow cluster bud prolifera-
tion, low proliferation coefficient, underdeveloped root system of tissue culture seedlings and other problems, which
affecting the large-scale production of this variety. To improve the efficiency of factory seedling cultivation of the vari-
ety, the sterile seedlings were used as the explants, the effects of plant growth regulators including 6-BA, NAA, and
additives such as banana puree and AC on the proliferation of stem segments and the rooting of seedlings were studied
using Lo(3% orthogonal experiments. The suitable culture medium for the proliferation of stem segments of Fenjiaren
was 1/2 MS+6-BA 3 mg/L, banana puree 100 g/L, white sugar 30 g/L, activated carbon AC 1 g/L, and agar powder 5.6 g/L.
After 4 months of cultivation, the proliferation coefficient of the stem segment was 5.08. Range analysis indicated that
the primary and secondary relationship of the factors was 6-BA>NAA>banana puree. The inter subject effect test
showed that 6-BA had a significant impact on the growth rate coefficient (P<0.05). The most suitable culture medium
for rooting was 1/2 MS+NAA 1 mg/L+banana puree 100 g/L+white sugar 15 g/L+agar powder 5.6 g/L. After 2 months
of cultivation, the growth rate coefficient of the rooting was 12.82, the average plant height of the seedling was 12.66 cm,
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the average leaf length was 4.02 cm, the average number of roots was 11.80, and the average plant weight was 1.67 g.
Range analysis indicated that the primary and secondary relationship of the factors was NAA>AC>banana puree. This
study optimized the proliferation and rooting conditions of a new variety of Fenjiaren, which could provide technical
reference for the seedling breeding of new varieties of Dendrobium and other Orchid plants.
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Tab. 1 Orthogonal design of experiments of adventitious
bud proliferation

K 2% Factor
K ;
Level 6-BA/ NAA/ HHER
(mg-L™) (mg-L™) Banana puree/(g-L™)
1 0.0 0
2 0.5 50
1.0 100

122 MW ARESRR R L)ELIK
BT (3 2), Pk A AR i B R e
HKALFRLL 12 MS+HEBE 15 g/L+3iE# 5.6 g/l
FAR TR, pH 5.6~5.8, AHH4LFN 20 #k 2~3 cm
MW —ANEE, B0 5 M EYEER,
2R 2 ARG AR A Kol A2 (1),
GAEH LR (P PSR T/ZNZ 168.3—
2023 { WK Tk B A R e LR A iR 5 34y b
TR ) B I TR R EIEAR . B3R AT
I o H=N4/Nsx100%, F=Wi/W,x100%, H £~ E
FET R, Ny Fm A T RREL, Ns 2R B
B FRAPTTR, W RREBHRE TE, WoFkR
MR,
*2 EREFETKBIGIT

Tab. 2 Orthogonal design of experiments of
rooting culture

K # Factor
7K - .
Level NAA/ Wt ACH HHE
(mgL™)  (mg-L™")  Bananapuree/(g-L™?)
1 0.0 0.0 0
2 0.5 05 50
1.0 1.0 100
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1 7(5.08), AbH 4(4.75), H - FRERALE,
LA IR R R KRNI R 5, b
B A BT AL 7: 6-BA 3 mg/L+FAE
J¢ 100 g/L .

WENHTas SRR, 3R A KHEE R
PSR N . 6-BASNAASTEFEYR, X ZEFRN
KK R . NAASG-BASTERETE; X HI5Y 2R A
KN . 6-BASNAASTREATE . A5 K (H
KANTATRN, A RS ZR AN PRI Bl R A A
2l 40 AsBiCs: 6-BA 3mg/L+7£57E 100 g/L .,

&3 6-BA. NAA FIFER X MHE AN ZRIEHEA R0
Tab. 3 Effects of 6-BA, NAA and banana puree on the proliferation of stem segments of Fenjiaren

Qb3 6-BA/ NAA/ R LR STV EY KR VRS
Treatment  (Mg:L™) (mg-L™) Bananapuree/(g-L™)  Growth rate coefficient ~ Bud growth rate/% Multiplication

1 1 0.0 0 5.16+0.19%* 85.00+0.15% 2.82+0.09%48
2 1 05 50 6.10+1.78™" 51.00+£0.03"8 2.49+0.10*
3 1 1.0 100 2.34+0.11* 33.67+0.06" 2.46+0.19"
4 2 0.0 50 3.80£0.37** 84.09+0.08% 4,75£1.03®¢
5 2 05 100 5.09+1.10™* 68.33£0.10°"® 4.13+0.44°°ABC
6 2 1.0 0 5.98+1.19™* 55.67+0.05"8 2.82+0.40%48
7 3 0.0 100 12.38+2.37%® 88.49+0.07°® 5.08+0.72°
8 3 05 0 7.25+0.99"* 74.33+0.08"® 4,37+0.34°°ABC
9 3 1.0 50 5.75+0.59%* 70.47+0.09°8 4,35+0.17°°ABC
Ka 13.64 22.28 18.36

Ka 14.87 21.34 15.65 R.{l: A>B>C

Kas 25.38 14.07 19.81 KT AsBiCs

Ra 391 274 1.39

Kps 1.69 2.58 1.60

Kpz 2.08 1.93 2.05 Roffi: B>A>C

Kps 2.33 1.60 2.15 BHATE: ABiCo

Ry 0.21 0.33 0.18

Ke 7.77 12.03 10.01

Keo 11.70 11.61 10.99 R.{H: A>B>C

Kes 13.82 9.65 12.29 B2 AsB1Ca

Re 2.02 0.79 0.76

T FIFNEERE ARG F R R AL R 22 5 2 (P<0.05), R KEFRERR A H R 22 0 3 (P<0.01); Ko Famd: Kl
R, RFRAKMERBNE; KR RKIR, REFESKFRNME; K FRRHHRE, RFRHIEREINE.

Note: Data followed different small and capital letters within column indicate significant difference extremely significant difference at
0.05 and 0.01 levels by multiple comparison, respectively; K,represents the growth rate coefficient, and R, indicates the range of growth rate
coefficient; Ky, indicates the rate of sprouting, while R, indicates the range of sprouting rates; K. indicates the multiplication coefficient, while

R indicates the range of multiplication coefficients.

FRER RS (£ 4) RI, NAA FIFE#E
Text b NZEBUEFER A 23, 6-BA XA K
JE R B IA E 7K T (P<0.05), XK ZFARY
S IR KT (P<0.01), = X5 REGY

A E R E R . 6-BASNAASE YR . A [al4b 3
(IZEBEM S B IR 1, AR R KR
T R B HIAL T 7 (8] 1Gy. Gy ) ZEBEH
MZEZ | . KL, BETREEE fefd:
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Tab. 4 Test of inter host effects of stem segment proliferation

bt K75 T 2475
Source Dependent variable Type Il sum of squares of Ms F P
16 IE AR Y AR R AL 98.108 6 12.263 1.335 0.289
KR 0.606 6 0.076 2.345 0.063
HTE F AL 7.085 6 0.886 0.506 0.836
e AR REL 966.368 1 966.368 105.176 0.000
KR 12.438 1 12.438 385.389 0.000
B 369.408 1 369.408 211.093 0.000
6-BA AR R AL 82.326 2 41.163 4.480 0.026
KR 0.493 2 0.247 7.645 0.004
T EA 3.183 2 1.591 0.909 0.420
NAA AR REL 6.873 2 3.437 0.374 0.693
KR 0.018 2 0.009 0.286 0.755
HTE F AL 1.455 2 0.727 0.416 0.666
TR R R 1.010 2 0.505 0.055 0.947
KR 0.053 2 0.027 0.822 0.456
YT EY 0.094 2 0.047 0.027 0.973
RZ2E AR R 165.387 18 9.188
KR 0.581 18 0.032
B 31.500 18 1.750
Bt AR B R AL 1229.863 27
K2R 13.625 27
HTE F AL 407.993 27
W IE B ST AR R AL 263.494 26
KR 1.186 26
HTE F AL 38.585 26

BN i H, L

Ar~lp AL 1~9 ZEBH ARG L (P A~ WHEEILIE AR, Ao~ WA UG HRE ) o
A;-1, represents the proliferation of stem segments treated with 1-9 (where A;—I; was viewed from the front of the tissue culture
bottle and A,—I, was viewed from the bottom of the tissue culture bottle).

E1 #MEAZEREBEERER
Fig. 1 The proliferation and growth of stem segments of Fenjiaren
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HI3R 5 AT, AERHUEE BB TR 3 7Y
AP 7 (12.82), AbFE 1 (6.69), kbFE 8 (4.94),
ARBE 7 M S T A AL B A HRA TR
3NHA B AL 3 9( 93.79% ), AbFH 7(93.33% ).
A3 2 (93.04% ), —HEEFARE; IrTF
TR 3R T 7 (9.42), AbFH 1 (8.82), 4b
FH3(853), AbH 7, AbH 1 — KM ERAEE,
LA AR R G LRI TR,
S EAEENEMR I AL 7: NAA 1 mg/L+75 £
J¢ 100 g/L .,

W22 T e SRR, 3 AR X AR K TR R 4K
IR R : NAASACSEEE, XA %
FIRIMKIR N . FAETSNAASAC; X TR A5
MR Ky FEEVESNAASAC, HAELF K (AN
AL, A TR R AL AR LR AT TR A R
“H4 4 A3B1C3: NAA 1 mg/L +7F 578 100 g/l

FARMEISOV AL (£ 6) FMH, NAA, AC Al
TRV IME AR Y AR B, = F g
KU R BRI R K NAASAC>F
Je o ANEIALEL /N A AR B0 UL IR 2, AhBE 7 (&

2G1. Gp), HERRELTHALLL R,

&5 NAA, AC MEBEERIHMEANERIF I
Tab. 5 Effects of NAA, AC and banana puree on the rooting of Fenjiaren

Ab TR NAA/ TG AC/ AR AR R AL GG LR PR
Treatment  (Mg:L™) (g-L™ Bananapuree/(g-L™)  Growth rate coefficient  Qualified seedling rate/% Drying rate/%
1 0.0 0.0 0 6.69+1.05%2 81.24+0.01° 8.82+0.10°P%
2 0.0 0.5 50 4.91+0.51%2 93.04+0.03% 7.60+0.15"8%
3 0.0 1.0 100 3.02+0.72"% 89.93+0.02% 8.53+0.255¢P«
4 0.5 0.0 50 4.84+0.45"2 91.04+0.05% 7.34+0.16"2
5 0.5 0.5 100 5.22+1.11"% 92.99+0.03%® 8.28+0.18ABcrxd
6 0.5 1.0 0 4.65+0.44"2 85.03+0.06™ 7.95+0.22ABCabe
7 1.0 0.0 100 12.82+6.51%° 93.33+0.02% 9.42+0.52¢
8 1.0 0.5 0 4.94+0.15" 91.39+0.03%® 7.80+0.23/BCac
9 1.0 1.0 50 2.21+0.36"° 93.79+0.03° 8.54+0.195¢P«
Ka 14.11 24.35 15.68
Ka2 14.62 15.07 11.96 R.f: A>B>C
K. AsBiCs
Kas 19.97 9.28 21.06
Ra 5.02 3.03 1.95
Kos 264.21 277.42 257.66
Kus 278,51 265.61 277.87 Bk : AsBiCs
Ro 4.77 3.94 6.74
Ker 24.95 25.58 24.57
Ke 23.57 23.68 23.48 R.fH: C>A>B
K. AsBiCs
Kes 25.76 25.02 26.23
Re 0.73 0.63 0.92

o FVEEE R A RNG SRR S R3] 3R 25 5 3 (P<0.05) Itk 2% (P<0.01); K RRAERKBEERI, RREREK
R 22: Ko TR IUBTE LR, R FRIUBTH RN 2 KRR TR, RFRITTHRMME,

Note: Data followed different small and capital letters within column indicate significant difference extremely significant difference at
0.05 and 0.01 levels by multiple comparison, respectively; K, indicates the growth rate coefficient, and R, represents the range of growth rate
coefficient; Ky indicates the ratio of high-quality seedlings, while R, indicates the extreme difference in the ratio of high-quality seedlings; K

indicates the drying rate, while R; indicates the range of drying rates.



5% 6 1 VL4225 A DR S PO R A5 SR AR S5 R Ak 1189
F 6 MMEN AR I8 O AR I
Tab. 6 Testing the intersubjective effect of rooting of ‘ Fenjiaren’
b A7 T 24575 il df Ms E P
Source Dependent variable Type Il sum of squares
B IE KR A K BB 116.816 6 19.469 0.989 0.461
K2R 0.015 6 0.002 0.345 0.904
T Y 0.000 6 0.000 0.086 0.993
Fadiie) A T R AL 976.350 1 976.350 49,621 0.000
i = 20.028 1 20.028 2784.461 0.000
Y 0.060 1 0.060 623.089 0.000
NAA AR R 51.094 2 25.547 1.298 0.297
K2R 0.001 2 0.000 0.048 0.954
Y 0.000 2 0.000 0.009 0.924
AC AR R R 39.194 2 19.597 0.996 0.389
KR 0.013 2 0.007 0.934 0.411
T Y 0.000 2 0.000 0.077 0.786
HHER AR R AL 25.407 2 12.704 0.646 0.536
i = 0.001 2 0.001 0.085 0.919
Y 0.000 2 0.000 0.239 0.633
W AR TUE R AL 354.167 18 19.676
KR 0.129 18 0.007
Y 0.001 18 0.000
Eit LRSI FY 1 1430.620 25
KR 20.735 25
B 0.122 25
EIE BT LR STYEY 470.983 24
K2R 0.144 24
0.001 24

i AR

Ar~lo AL BE 1~9 /N AR ARIE B (e A~1 WA BEIRIE TR, Ax~lo MBI ).
A.—1, represents the rooting situation of seedlings in treatment 1-9 (where A;—l, was viewed from the front of the tissue culture bottle, and
A, was viewed from the bottom of the tissue culture bottle).

2 MMEANERBER
Fig. 2 Rooting situation of Fenjiaren
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FREE (12.66), M (4.02), MR%C (11.80),
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WP ZERARE; WS 1 (4.60), AbFE 2
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(P<0.05); MfRE S540F 1 (055), 43 2
(0.63), 4h¥ 3 (0.68), #b¥ 6 (0.78), Ab

8 (082). Ab¥ 9 (076) % 7 &K
(P<0.01), H54b¥ 4 (1.29), 43 5(1.30)
£ R % (P<0.05), AP 7 fY=EH (2.54), it
58 (0.84), %k (7.60) AR (5.30) fii T4
=, S5m0 8 (2.72) 2R AR
=, a5 HMeER AR, TSR
Wb 5 (8.40) ZRARE, WK SHKEEALH
2(552) ZRABE,

I (3R 8) KB, PkE Stke . M
K. o, MREEREEFEMAX (P<001), §
ML R TR G

R7T ERERBERK
Tab. 7 Phenotypic traits of rooted seedlings

Lh bRs M LIRS i 5E 45 (SIS et _Eﬁﬂiﬁ
Treatment  Height/cm . Stem L eaf _Leaf |eaf Root Root S ng_le plant
diameter/mm length/cm width/cm number length/cm weight/g
1 9.10+0.57* 2.14+0.15°5°®°  3.44+0.26 0.60+0.03  7.60+0.40"°*  3.64+0.77  4.60+0.60°®  0.55:0.05"
2 10.22+0.54* 1.86+0.12"2 3.40+0.30 0.70+0.07 6.40+0.40" 5.52+0.99 2.80+0.86"*  0.63+0.11"*
3 10.34+0.54% 2.02+0.02°5% 3.26x0.19 0.76+0.05 6.40+0.24"2 3.78+0.46 6.20£1.43**  0.68+0.09"*
4 10.84+2.76® 2.48+0.14%5°"  3.16+0.80 0.78+0.20 7.50£0.29"%*  3.80+1.10 5.60£2.06"*  1.29+0.195<"
5 11.62+0.20® 2.54+0.13%¢ 3.76x0.13 0.88+0.07 8.40+0.60%° 4.80+0.37 7.20£1.98"5°  1.30£0.145"
6 9.90£0.51% 2.14%0.12°5®c  3.92+0.19 0.74+0.04 6.80+0.20"* 3.70+0.60 3.00£0.55**  0.78+0.05"%2
7 12.66+0.62° 2.54+0.26%° 4.02+0.32 0.84+0.05 7.60£0.00"5%® 5.30£0.41  11.80%+1.07%¢  1.67+0.28%°
8 11.54+0.62% 2.72+0.19% 3.94+0.17 0.68+0.07 7.00+0.32782 5.26+£0.55 5.80£0.86"*  0.82+0.08"%*
9 10.84+0.42% 2.14+0.14%8°%°  3.34+0.29 0.72+0.06 7.00+0.45"82 3.86x0.18 6.60£1.47°%® 0.7620.11"%2

T FFEEREARNE T RS T80 R 22 5 3% (P<0.05) Ik 3% (P<0.01),
Note: Data followed different small and capital letters within column indicate significant difference extremely significant difference at

0.05 and 0.01 levels by multiple comparison, respectively.

A~ g Ab R 1~9 AR .
Al represents the rooting seedlings in treatment 1-9.
3 MMEANEIRSE

Fig. 3 Rooting seedl

ings of Fenjiaren
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Tab. 8 Correlation analysis of phenotypic traits of rooted seedlings
FAVHEAR M= -4 SN 58 HRAL i3IS B bR =M
Phenotypic traits Height Leaf number Leaf length  Leaf width Root Root length  Single plant weight Stem diameter
PR 1.000
% 0.639" 1.000
LIRS 0.795" 0.757" 1.000
- 5E 0.773" 0.684" 0.678" 1.000
HRAL 0.478" 0.327 0.317 0.492" 1.000
(SIS 0.460" 0.257 0.298" 0.357" 0.182 1.000
LRy i 0.571" 0.284 0.415" 0.622" 0.641" 0.184 1.000
ZEH 0.371 0.108 0.234 0.190 0.346 0.310° 0.607" 1.000

H: TFRBEMRE (P<0.05) , "ERAWBEFHME (P<0.01) .

Note: " indicates significant correlation (P<0.05), " indicates extremely significant correlation (P<0.01).

3 itig
31 6-BAXIMMEANZERIEELINEE
AL IR, 5EERZEMIEIR A L
ZEBONE TR IR A R A AR, L, A
E ZEI I A R IR R D A R 2R B R Y R
AT HHME A ZE B AP T 12 MS+HEBE 30 g/L+AC
1 g/L+3 g #) 5.6 g/L+6-BA 3 mg/L+NAA 0 mg/L+
FFEUE 100 g/L ¥EFRHEnT, 3458 R 5T ik 5.08,
15 S Rk 88.49%., 6-BA & T E A T, 6-BA
EN=3 7 R SU 3 S S A ST
B BE K. BEE 6-BA WETHE, XBEAE
TR A KR L KR A R B
ZFE . M 6-BA WA, WIHAKBEE NAA
WREE TR RRAIG, REIAE SR NAA 24
R AE o 3K — ASFE AR A AR B IR A 2
WU R B, ZEMe P 2L BN E 2R S . Al
R 3 LS R B A Rk IR, FEANE SR
H I RE R B, 6-BA X AN 2 25 1 175 53 RN BE 1Y) 52 1)
EH B, 4 6-BA MRS 2 mg/L i), %
R ikF] 92.9%, {024 6-BA VN 1 mg/L
5 3mglL i}, HE5H R BB FRE T 43.5%~47.9%
15 31.8%~35.2%. 3 [l 2 P2 ) R A Bk e A fRHIE
SR R, MAd ] MS+0.8%5 il +3% i B +0.1
mg/L NAA+1 mg/L 6-BA 8537 3L, nlfli gk i 7 fipt
ZEMARE R BGAE) 2.13, i E Y 6-BA HAES T
ZHZEE, B8 SEAS N AR,
AR 3 mg/L 6-BA {4 a] fifi 2575 544
B Z B R R AT, BT R RE AR TR
1] BE 5 AR I 7 2E ST B B N v vk B A
FERA K, FAEPXAE N LB A (1

L, UEAEVRMKE N 100 g/l B, ZEBEFEGET
TVH A K RS TR e . ZEE IR P
B A MR 25 Bed g v AR BRI R . I, &
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