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Abstract: In this study, the effects of different concentration and ratio of growth regulators on seed germination, rapid
propagation and in vitro flowering of Mengzia foliosa were studied. The results showed that the seeds had strong activity
and high germination rate at 105 days after artificial self-pollination, and 1/2MS+0.6 mg/L NAA+1.0 mg/L 6-BA me-
dium was more suitable for seed germination. Meanwhile, 2.0 mL/L 6-BA without NAA was more suitable for cluster
bud proliferation; and 1/2MS+1.0 mL/L NAA+30 g/L potato homogenate medium was the best for rooting and harden-
ing-off. In addition, 1.0 mg/L 6-BA+0.5 mg/L NAA+1.0 mg/L PPs3; medium had the highest flowering rate. Our results
not only contribute to the conservation and sustainable use of the species, but also provide important materials and
technical support for wild population restoration and reconstruction.
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WAL, R T AEEOR BB TR R =7 Fi b,
WRBR S, AT HE E A TE AL R ZE S AT i
JE A G DR AR A AT R T & R BT R B A
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AHFFE AT AR E 6-BA L NAA | B IF
Ymxt s A = AR Em, DLk 6-BA. NAA,
TDZ. 2,4-D. PPyg M FF AL, 1 6 it A
FEREFRELEL T, B — BRI EEARIER,
ANERT LR iz P b 4 R [l 05 R B2 S R A
SERF ST AR ALAS B, IR RE S H I A A s ALELT 5T A
25 50 5 R R R AL AR

1 #R5F*E
1.1 el

BER AR A =B N TR 05 H 22 R T2
¥,
12 Ak
121 #FHERA 5 HZHRERKT
Uk 0.5 h, SR J5 F W K 40K Fh 3 3R 18 K 43 W T 5 e
ALH#EAES . Z2REWMEMA M Irs:, T 75%iH
KM 30 s, SRJE & AR 20 19 0.1%F 0K
VIR Z 4 EE 10~15 min, JCE /K Mgk 5, JE4E

MR WK 5
122 #FHA (1) ARERBER TRk

T[] B RE BE  3 5, BLEE S I 28 B
YR B S50 85, 95, 105, 115 d. HIJFIH &
IR, AT R T 0.5 mg/L NAA .
30g/L JEME. 6.50/L FiE. 0.2g/L iEtEmx, pH
5.8 1) U2MS #5573k I, 4t 4 AL T A~Ay,

R FREEA 10 0, FEZY 100 RKifh 5, 43 silid
SR B RIAGE R F RE, HRE R SR, W
R BR =Wl R PP 2 AR T .40 100%.

(2) ANFEFEFRIEEXF T L], SEA S
FEHLLL MSHI 1/2M S A5t B8 I AINAS ] 4 B 1) NAA
M 6-BA, RHI Lig(4)IERZHRBEIT (£ 1), &
16 ZHFEAS B1~Bies, TELLHEFN 5, RBH 100 Kifh
T, Ff TR G Gt i R R R, TR R R

F1 HEMEXREER
Tab. 1 Orthogonal test table of sowing

K Level 1333 Mmedium  NAA/(mg-L™Y) 6-BA/(mg-L™?)

1 MS 0 0

2 1/2MS 0.2 0.5
3 0.6 1.0
4 1.0 15

123 AF¥IE KRG R/ATISE A 2SN
A BN IR, HEIR RN U2MS, B
ANEIHE NAA Fi1 6-BA, NAA Mk JEHA %
0. 0.2, 0.5mg/L, 6-BA ¥k E M E X E N 0.5,
1.0, 1.5, 2.0, 25 mg/L, NEMETEEA1EN
THRZH (CK ), 15 Mk C~Cys, HHZHALHE 10
AEE 150 3, 60d 5 ST,

124 AREG  CRIHGEE RS RNSH =
ANV RERD B ORTR] ) A HOH T B 3R 3 . LRI RS 97 3
& 1U2MS, WIMARREARKZMERY K,

B Lig(@)IECIRIE (£ 2), ALK
P RIS FR Y R G 52 AR X A (CK ), 16
MAbFE Di~Dyg, 44 10 PEE S 100 #, 60 d
J I AR MR RORE L AR A

*2 EREBEZRIER
Tab. 2 Orthogonal test table of rooting and strenghening

K NAA HRY HRYWEL
Level /(mg-L™)  Nutrient Nutrient concentration/(g-L™)
1 0 i 10
2 0.2 SN 30
3 0.5 T 5 50
4 1.0 100

1.25 XETFL BHAZEHTEIE 2S5 RN 5
F 224 R 2R ARG TR 2 . DL 12MS 2l
FERRR IR, WIS FEHR B 24 6-BA
(1.0, 20mg/L ). TDZ (0.1, 0.5mg/L ) FIAK
# NAA (0.2, 0.5mg/L ), 2,4-D (0.2, 0.5mg/L ),
PR EE, 50N Z30M PPz 1.0 mg/L, DAY
Tl PPags AL BEAE g Xt FRZH ( CK ), 16 MAbBE Ep~
Ei, fdl 5AEE I 251, 90d 5 G iE:
B, HRIFERRIE AR . TAER=TF e a5
R AME R B x100%; 1E 5 f£R=1F % 1L 250l
W Z=%x100%,

126 #HA4M4 EI AR RIS H =N L
BN A KA BETE U2MS 555 A KR
I, b s AR . AR U IR
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ISR R 1/2MS, K33 m A
0.2 g/L itk . 6.50/L Bifls. 30 g/L FEbE, fi#4E
R sbrh S AN 30 g/l FHEESIH, pH ¥
5.8, I E R EEHIAE(25+£1)C, LB KN
12 hid, SEHEERE A 2000 IX.
1.3 #HiEAE

fdi 2% B T T v3.1 B e A ik g
3, 15 ] SPSS16.0 FAF AT R b B o >R HIHL [
R 7 22T LU AN [R) B 7 B0 3 X 71 & % 1
S5 R 2R3 5 2550 B LA AR [R) 15 37 3% Fh
TR R, DL SN [R]85 2R e B E EL X DA ZE S B %
A Him . RS TEZE LR IE H IR R
(RIS o R 1 Tukey HSD 5 i A ) 52 56 20 1Y)
WEMZS (P<0.05),

2 HERE55WH
21 ARRHAEINZRB=MFi5% 0

5% H 2T 0 R L & R R
(% 3), k5 85~105d HIFh+ 2 16, ¥ LT
T 3I4E 30d A4y, Wil b~ s S HsF [ ) 2 4
AR, Az A AR E 25 105d
AP T & RN 87.00%, BEET 115d 1Y
PPl &R, & REREER M R fetl, ##
¥ 115d BFhFEIGRTE, B &R EEE, (HE
KR WAL, H RS M RERZE b R4

®k3 AEMAEMFHGELE
Tab. 3 Germination rate of different maturity seeds

pm ERREEC LR KK W 4%
Treatment Days after pol- Days required for Germination
lination germination rate/%
Ay 85 29 58.00+3.40°
A, 95 30 63.00£6.05°
Az 105 31 87.00+1.14%
Ay 115 13 14.00+3.85°

W FSIAF/NG PR 227 B3 (P<0.05 ),
Note: Different lowercase letters in the same column indicate
significant difference (P<0.05).

22 AREFRENFE=MFHELNZN
BUARE Ry 105 d 15 H 2R RE R TR Rl R
FRAk b, by 16 ARG SR AR &, (A4 41l
ERAHEES (£ 4), Bis LbHAYE; 33T
( 1/2MS+0.6 mg/L NAA+1.0 mg/L 6-BA ) Wyl k&
R E, N 97.00%, fE 16 A4 H, 24 NAA %
FEARREINY, B % REE 6-BA W By T i mi kg ;

M2 6-BA Wk BEAHRIET, A NAA MR EE i & %
B, Hip Bo Ml Bys BUHH &R 4LIT, H Bo WA &
FAUKTF Bis; 4 NAA VJEH 1.0 mg/L B, MS
REFR IR & REAR, By I Bg MU &R0 N
5.00%71 9.40%; >4 6-BA ¥kJiEH 1.5 mg/L i,
1/2M S 5557 HE i W] & 2645 TR AR . A3 5 ] AT,
FERMIEFRIE . NAA . 6-BA %52 [ 22 Fh 7l & 5%
W A 7E W E M R (P<0.05), X =INER F
HRBL, SEURFN—F ] & R0 R/ NIT Ry JE a5 5%
5> NAA > 6-BA,

R4 AEEBEFEXNFE=ZMFHENZM
Tab. 4 Effects of different medium on seed germination
of M. foliosa

WhE ERUEFRIE NAA - 6-BA [ &
Treatment Basic medium /(mg-L™) /(mg:L™) Germination rate/%

B, MS 0 15 87.20+3.60%
B, MS 0.2 1.0 41.20+8.05%
B MS 0.6 0.5 15.20£6.70"
B4 MS 1.0 0 5.00+3.16°
Bs MS 0 0.5 77.80+5.38%°
Bs MS 0.2 0 35.60+6.53°
B; MS 0.6 15 65.00+4.46°
Bs MS 1.0 1.0 9.40%4.77°
Bo 1/2MS 0 1.0 96.40+0.60°
Bio 12MS 0.2 15 93.40+1.86°
By 1/2MS 0.6 0 5.20%3.25¢
B, 1/2MS 1.0 0.5 57.40+5.59°%
Bis 1/2MS 0 0 89.40+4.99°7
B 1/2MS 0.2 0.5 62.40+4.86™
Bis 1/2MS 0.6 1.0 97.00+£2.00°
Bis 1/2MS 1.0 15 79.404.61%°

e FAIARNG FhEFRR 25 B (P<0.05),
Note: Different lowercase letters in the same column indicate
significant difference (P<0.05).

*k 5 MFEHALEEBERELE
Tab. 5 Testing of inter subject effects of seed germination

s 05 Al FlBEE 55

Source  Sumof squares df Mean square P
FEAhEIRAE 18635513 1 18 635.513 31.640 0.000
NAA 28 840.438 3 9613.479 16.322 0.000
6-BA 4132.813 1 4132.813 7.017 0.010
R2E 43 584.425 74 588.979

23 ARMBREMNFEZNFIEHEN RN
5 R FRERNS 20 30 d B R BURBREE
K UG I oy A B SR vh e BRI ER 25 22 704k
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BCE L ABIGSHIE B A5 L U R oA HLB W ®6 AEBMRREXEREZMFRAEIH M
WHET . PRIAE R ZEAME i 2 5 BT N2 Tab. 6 Effects of differ_ent hc_)rmone conc_entration on
WRAL T 5 U2MS M S B . % NAA A cluster buds proliferation of M. foho\sa
_ Jib NAA 6-BA B

1 6-BA X ZEMAFE A 5EM] (K 6), SR ENR, Treatment  /(mg-L™) I(mg-L™) Proliferation rate/%
BAL BRI SE A 22 AR BAT R R R L S 58, R G 0 05 21.34+3.41%
T NAA FIl 6-BA 1) CK 4LAGHIAR 5 15 T U e - Mo
PR AL ER ; CoF Cy 1 3 THABALFE, 241 Ce 0 2.0 47.33+11.90°
AFRRTRIN NAA; Cq AbBIRIMBIRER, K c 0 25 18012571
47.33%, JL6BARIKIE N 20mglLs WIME O ;1o B oreTor
RbFEZH T, Cs AT R ALy 18.01%, H: 6-BA Cs 0.2 15 30.66£11.12%
VANV g 2.5 mglL , Ca il Co b BF R VRAN NAA & 02 29 200225837
TR R (3 7), RRWEERT NAA XM . 05 o5 37,3445, 72%
LRGN AR B (P>0.05), Wi AIREE Cua 05 10 20001442
9 6-BA XM ZERIGH IR E R 1% (P<0.05), o o i~ S
24 AEKE NAA REFYXNREZERT Cis 05 25 37.99+8.78%
AL CK 6.00+1.84

4% % E = }A% Eé ﬁq QJ A Iﬁ] i% ?% = ’ Xﬂ%@’ Eozte:[ﬁjDﬁinge\rE]:JI\fNjfj gffi?fe(s:;g?jltmn indicate
NAA FIAS[FE TR BN 58 H =22 AR A 52 i significant difference (P<0.05).
ZEREH, Dis Hi R /2MS+1.0 mg/l NAA+30 g/L £ 7 NEHEEEAERERE
T EAPAN RS A 22K e, . Tab. 7 Testing of inter subject effects of cluster

buds proliferation

KRR EOS B TIALI (% 8). e —— XOPOIams
9 WA, FHEREREM2ZES (P<0.05), HFF Sol;;’ce Sum of squares dfx Mean square F i

Prxh5E H AR RAREGE 520 K T NAA, 30 g/l NAA 15.920 2 7960 0014 0.986
+ G HE A A MR AR, HOR S 10 g/L, 6-BA 7927.236 5 1585447 2.854 0.017

+ T AT 30 g/l R A AR ; 30, 50 mi/L W% 84426832 152 555.440

R 8 ARRE NAA REFUXNRABZ 4@ E KM
Tab. 8 Effects of different concentration of NAA and nutrients on seedling growth of M. foliosa

Qb3 NAA B IR (SN i HR A i
Treatment I(mg-L™) Nutrient Nutrient concentration/(g-L™)  Root length/cm Plant height/cm Number of roots
D, 0 R 10 2.96+0.90% 4.83+1.33° 5.85+2.66™
D, 0 ¥k 30 3.34+1.05% 4.80+1.63™ 6.45+2.35"
Ds 0 +5 50 1.64+0.67' 3.09+1.61%" 3.21+1.43°
D, 0 e 100 3.94+1.13% 4.43+1.56™ 5.10+£2.04%
Ds 0.2 T 30 3.02+1.27°% 3.26+1.53"" 3.91+1.57%9
Ds 0.2 BTk 10 2.60+1.01°9 2.24+0.63" 3.49+1.36"
D, 0.2 +5 100 2.36+0.83" 4.24+2 07" 4.7142.05%
Dg 0.2 HHE 50 2.57+1.20%9 4.17+1.73%% 3.68+1.39'
Do 0.5 HHE 50 2.50£0.85%%" 4.26x1.53"% 3.82+1.39%¢
Dio 0.5 MR- 7K 100 2.89+0.99°% 2.97+1.09" 3.73+1.41%9
Dy 0.5 +5 10 4.04+0.85% 3.98+1.77% 4.93+2.20%
Di» 0.5 FH 30 2.18+1.14% 3.88+1.45%10 4.24+1.27%
Dis 1.0 g 100 2.86+1.23°% 2.83+£1.07" 3.69+1.80'
Dy 1.0 MK 50 3.53+1.16™ 6.81+1.03° 5.00+1.46%
Dis 1.0 +5 30 4.34+0.97° 6.91+2.21° 9.90+3.04°
Dis 1.0 T 10 2.01+0.82" 3.44+1.43%" 3.04£1.25°
CK 0.88+0.07 1.67+0.10 1.71+0.10"

e FSIARVNG FRERR 225 % (P<0.05),
Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Tab. 9 Testing of inter subject effects of rooting
and strenghening

b w T g B4
df

Index Source Sum of Mean F P

squares square
K NAA 49.439 3 16.480 16.516 0.000
EIY)  319.573 4 79.893  80.071 0.000

W% 1340.015 1343 0.998
HE NAA 425.283 3 141761 63.212 0.000
EIY 542,129 4 135532 60.435 0.000

2% 3011.834 1343 2.243
AR NAA 491.185 3 163.728 49.255 0.000
HEIY) 1266.742 4 316685 95269 0.000

¥ 4464272 1343 3.324

BBF7KFN 100 g/L FAESIR WA R TAMR, B
R+ G ZE, NAA XTI &S KT & 3R
Y, 1.0mg/L i) NAA G H T4 224K, Daa.
D5 AbFRZ % 1 15 o 2 v T LAt b 3L
25 ARHEREMNFREZREAENZNMT
TESEH ARG T 2 B, W 30 g/L
TSP B I EY AT B S, e
WA AL s 3= DA N 30 g/ FAE SOk
PRIEFTFAE, CK ZUARTIN . A fdt: | e 2

NS GUE IR N ey i P N R T = S S 1 -3
ANEIBE RN AL ZF AL R I AL 2 . A3k 10
AL, FEIIN PPass MIZIET, B AMBRIGAEZE S
RN IE B AL R 0 2w T HAL AN, 2L
EAEIE IR . A ZF ARG Ol B (K’ 1), By
By, EsdigRItmybmiyyie K H R AT 2~4 2%
16 (1A, T H A FRELAL P T AERE SN 1
FE 12 (K 1B); 5 Eg XA, RN PPass
1) CK BEFRILLN i TCAL 28504k s U AR ] ik B
# 6-BA i, [ EsAKTF{E, NAA 5 6-BA 41 &4t
I ZE LR B EN T 24-D 5 6-BA 454
M, HAEREIERMEAL; & 2,4-D M35 FHREL
P BR Ee Sb, AEZFS- LRI LT HAd AL
M, HAEREIERES; TDZ X5 A 224828501k
WAMEHVEN, 0.5 mg/L TDZ b3 4 1E FH 50 5 1
WEF 01mg/l TDZ, HHAILEWIE R &S T &
6-BA S5 FERAL I, AT LI TDZ &3 InsE [
AP T 2,4-D W5 [ 2RSS —
ERINHIER . %n 0.5mg/L TDZ #1 0.5 mg/L
NAA i) Epp AbHREEFRIE | 2 i FFAEIR TS M AL AR
mHAERSE (K 1C); #hn 0.1 mg/L TDZ i
0.5 mg/L 2,4-D [ Eqq AbBEREFRIE 140 B9 A0 IR
BN H AL 2 P A RS B 2 (& 1D ).

R 10 FARABERENFEZXEFENZMN

Tab. 10 Effects of different hormone concentration on in vitro flowering of M. foliosa

b B 6-BA TDZ NAA 2,4-D PP M FE B IF L%
Treatment /(mg-L™")  /(mg:L?)  /(mg-LY)  /(mg-L?)  /(mg-L)  Flower bud differentiation rate/% Normal flowering rate/%

E 1.0 0.2 1.0 20.00£8.94%% 60.00£24.49®
E, 1.0 05 1.0 132.00+4.90° 84.29+6.97°
Es 2.0 0.2 1.0 40.00£10.95™ 70.00+£20.00%
E, 2.0 0.5 1.0 32.00+£10.20° 63.33+18.56®
Es 1.0 0.2 1.0 8.00+4.90% o°
Es 1.0 05 1.0 0° 0°
E; 2.0 0.2 1.0 8.004.90% 20.00+£20.00™
Es 2.0 0.5 1.0 4.00+4.00% 20.00+£20.00™
Eo 0.1 0.2 1.0 4,00£4.00% 20.00£20.00"
Eso 0.1 0.5 1.0 4.00+4.00% 20.00+20.00"
En 05 0.2 1.0 64.00£4.00° 80.00+8.16°
Ew 0.5 0.5 1.0 12.00+4.90% 20.00+£20.00™
Eis 0.1 0.2 1.0 0° o°

(= 0.1 0.5 1.0 8.00+8.00% 20.00+£20.00"™
Eis 0.5 0.2 1.0 8.00+4.90% 40.00+24.50%°
Ese 0.5 0.5 1.0 52.00£17.44" 52.00£22.45%°
CK 1.0 0.2 0° o°

I FSIARFR/NG F 8RR 225 3% (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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A: —HIZ4E; B: IEWITE; C~D: fE2EWIE; E: 106dF1; F: 115dFi 1.
A: A stalk with several flowers; B: Normal flower; C-D: Flowers malformation; E: Seeds of 105 days; F: Seeds of 115 days.
E1 RAE=MFRAEFERS
Fig. 1 Seedsand in vitro flowering of M. foliosa
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SR Z B, 5 A 2% 105 d TR
[ A (B AE), T 115 d YR T IR4E /N | i e
AR (AR ), F TTC ¥ WO Fp T T Yt & B0,
85. 95, 105d MyFPFARPLgE e (s, 1 115 d HyFP
T HRA DTG, B @R Eigk .
Rtk , 115 d A FR i & 2T AR 5 R IE PR
VR4 ol e 7 A e o e s A Vg g o
TCHEARA 22 Fh T IRRE A 120 d I & R, Bl
JE BTG, #) 210d Y, Bk REN 0, 5 H 2
B AMEAR R, AL RO = LT A
H Al Aefs 2000 R I8 A IR, DR i A g 31 0
RIEARIFHP B RARE . B FAE 115d LIS

il

(R % R AR 0 LIKRIE H AR TT 2L Bt ]
Ja GLR T — R LAE . 1/2MS R 3231
P & B8, BRI ER o G SR 5 A R T 52
2R &, X553 TEEXE 2R TR &
WFFE4s R —2, NAA il 6-BA HYAS [F] 9k B 2 &t
SR &, 1/2MS+0.6 mg/L NAA+1.0 mg/L
6-BA 355 5Ll K KR m ol 97.00%, T 105 d
BRI TAE 1/2MS+0.5 mg/l NAA 1535 3 1y il &
Ky 87.00%, £ NAA WREHEGEEN T, i
AT B AR ) SR AT BE SRR VR N 6-BA . AL,
REFRILEL X 58 [ 22 PP T i A SR
5% H 2R & 5 Bk ZE S Ptk At 44k
BB, 762k 2 B AT LASE o 8 AR K R0 % R
BREEFEAT GG AL TR, (FHAE 0 5 41 UK AR A
PERCE, AT REXG A B A S AR IR A A 2
10 2 20k Hh v B &) 1 AT A 2R B R B Oy
ARG, HAZEERH:, REMMERK . 55/koink
WALIG . TEAA LU TR, Ao 24K Tl
] 10 B 1717 o 1 ol r 7 N [ L
BHED P51 AR FIR S L dLA Rk B A
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Ao 5% [ 22 ANZERITEIA S0 45 5 % B, 2.0 mg/L 6-BA
Xt A ZE S B AR R e A, X S 4 A o e 22 1)
NZFIGFE AR W MR — 8, BB, HIE
SABHETFIIN NAA, I 2238 T5 G0 NAA Al
TDZ. Wikt RY =2 A ZEHEGE 5 22 2.0 mg/L TDZ Al
0.2 mg/L IAAM | 552 4 2K, 4R K % NAA fig
PR A K ARA . BRA KA 4h,
—SERIRE Y, R . FE. £ SER.
FEbEIR 5, X SR Y28 1 4180 — 2 A
HARKEN. 5. FEM LS8 ZHHTF 2
RHEY R HLUR 5% . 1.0 mg/L NAA Fl1 30 g/l + &2
H5EH LG ERE T R A A, XS SRR
5 22 By 2 K i T S I 30 4 30 o 26
—F, =REEME 2T E 100 g/L + =R AT 0.1 mg/L
NAA

ZHZE IR LB, AR HmE
FEW R 4 d T AE AT — R HEVE R . e
WRIEMR RN, HERZER . M98, WTHREZE PPass
PRI AR ZE M A, SRR AT AL R X
A B L HE 2 IR P TDZ 5
PPass 414 A B A B AL LR 1 I 245 SR — 3. 52 A
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