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AR A L TR A 3 SRR L 43 i S AR R
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2.1 MFESHFUERNELR

A IR B A 1 BRI L 7 A e B Sb
b B O P T B 5 v B O s TR R B R e
B 5 . P9 b B A (B L A5 PP R B A5 B AR — R AN B oy
B RRIBRSM B PRS2 (H O 18. 61 mm., FAL
T 408. 9 g3 FIBRAMRI K S M ERZE A 13. 52 mm,
ARLE 321.3 g,
2.2 TEFEERX TR A

MR ATLUR BRI R 40 B B £E 50 d
Fe AW R T 25 Bk e A e Kb BRSO I 18] 46 4 Dl 33 d
A B GP Ml GE W i i T 2 BR A0 Fb Bz b B
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Table 1 Germination of seeds with and without seed coat

b 387 K

BRR (D BEE (W) EHEH (D)

Treatment GTL (&) GP (%) GE (%)

mode
BRI
Remove the 50.67 £ 2.33 43.33+3.33 16.67 £6.67

exopleura
PN RS
Remove the 33.67+3.67 63.33x6.67 20.00%3.33
mesosperm
%&Bud length
16 F 7} % # ¥Main root length

¥ J¥ (cm) Length (cm)
-

LBxep

Remove the mesosperm

Remove the exopleura
M7 Rz % i Situation of seed coat

B Al B A B XA Ll o Bk 4 A I B )

Fig. 1 Effect of skin situation on the growth of Cycas

miquelii O. Warburg seedlings
2.3 BENMFHEEAMPEERKNZN
H 3R 2 AJ 1, 25°C 1 T o A L o kA F T il &

WH L AFERE-15C) TR Fii k. bE R
BERYTE & Bl P & 2R 2 BT 3, 35°C &R i
K FIRH) 53.33% . 30°CH AT GTL Lk 35°C Hi iy
Ja 2 d. L BEEZER(P>0.05, 35CE&MUTF. f1T
B GE ik 23.33%. I 30°C /. (H K # 22 % (P >
0.05), GP7£ 30°C .35°C & F L E 27 (P>
0.05), WREEEHITE 30 — 35°C HRHE A A Ll 75 2k
THi %, WA 2 FrR,90 d &£ I8 8 F 7 8 & 1
35°C TR K B KT 30°C &AL B (P<<0.05),
MR ALIE K , R BITE 35°C &0 T REm b A 1l 95 2k 4h i
K

2 AARETHFHEER

Table 2 Seed germination at different temperatures

B B (D Bk () REFR (D)
Temperature GTL (d GP (%) GE (%)
25°C 0%0a 0%0a 0%0a

30°C 50.67+1.20b 46.67+8.82b 20.00%5.77b

35°C 47.00£3.21b 53.33+12.02b 23.33+3.33b
=i RT 0+0a 0+ 0a 0+ 0a

T < [R) ) 8] AS [) 5 Bk 2R 7R [] — AIF 58 % G2 9 A [) A 3L ) 22 S W 385 (P <<
0.05)

Note: Different letters in the same column indicate significant differ-
ences among different treatments within the same research object

(P<20.05)
) ##Bud length

14 b FE M KMain root length
¢ b
12k —
T : 7% %W
Z of T /
=
B, /
g —
=
K
4k
2+
0 A
35

i & (°C) Temperature (C)
AT B R AN [ b ) 2% Stk 2 (P <<0. 05)
Different letters mean significant difference among differ-
ent treatments (P<C0.05)
2 R BEX AL R R A B A R R
Fig. 2 Effects of temperature on the growth of Cycas

miquelii O. Warburg seedlings
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TERE L2 A HoAl 3 FlFE BT (P <<0.05) ., DAJEFE
AR T GE 50+  BEkAE RA L NER
2SS 5% (P<<0.05), ANREZEFEEML TR GP
MEH+>E L SBHRAE SSRGSV NI E
B BGE A A WA R & . WK 3 R L FE S
B RN A LIRS A T A R T R
F5 09 2 A L Rk 4 i e A R ) EAR K T W
#5(P>0.05),

3 FAAERGHFHEER

Table 3 Seed germination under different substrates

Wi ()

- 9511 W & W (D REFEH U
)

Substrate GTL (d GP (%) GE (%
v+
. 62.33+4.67b 30.00+5.77a 16.67 = 3.33a
Sandy soil
¥t 48.33+10.17ab  53.33%5.77ab  26.67 % 3. 33ab
Loess .33+10.17a .33+5.77a .67+3.33a
gﬁi 33.67+2.73a 66.67 + 8. 82b 36.67+3.33b
umus
%\%F 40.67+2.73a  50.00%10.00ab  23.33+3.33a
erlite
YEL /N
(.w“j:. 44.67+1.33a  46.67*16.67ab  23.33+3.33a
Mixed soil

- R 5 ) A ) 5 B 3R 7R ) — BF 58 %0 4 9 R [ A 3L 1) 22 57 35 (P <<
0. 05)

Note: Different letters in the same column indicate significant differ-
ences among different treatments within the same research object

(P<20.05)

L D ivameastiength
g .l % %

»t wt  EmEt BHE REet
Sandy Loess  Humus  Perlite Mixed
soil soil
Ht FSubstrates

AN ) B R AN [ Ak B3 R) 22 53 4 35 (P <<0. 05)
Different letters mean significant difference among differ-
ent treatments (P <C0.05)
P03 B o Ll o5 Bk 4 AR K 1 B
Fig. 3  Effects of substrates on the growth of Cycas
miquelii O. Warburg seedlings

2.5 RRMFHEELFM
Hi e 4 AT, R O IR R 2O IR R 2 TR 3

AL AR A A F R R 22 F A #E (P >0.05),
JEHEAPE SRR GTL A e RF 220 IR L or 22 JE W Ak 34 43
FIARET 16 d 118 d. BAT 3 2 5 (P <<0.05); L
GP.GE Ml FHR2 e I8 FR 42 SR g kb B4 4 42 71, {8 T
BEZER(P>0.05, WE 4 frw, A 5887 i
RAE 3 FOLIRAAE TR IR E 25 (P>0.05),
EFF 2 R Y AR 35K T R 0O BB R e 22
TR AL B (P <<0. 05) . 4B #E R I MO IR & 0
KR A, AN R TR G A 6 PR RSk RS T b
AR H . BRI A Ll Bk AT R 3 T SR MO IR 2R
R ESAK.

x4 AAXBMFHEZEBER

Table 4 Seed germination under different light conditions

e R & WERE (D BERE (%) EHEHR D
Light conditions GTL (d GP (%) GE (%)

et I
Continuous light
(3000 1x,24 h+d™ "

T4 s
Continuous darkness 66.67+1.45b 40.00* 8. 82a 16.67 6. 67a
24h+d™H

Periodic light
(3000 1x,12h-d™

64.67+0.67b 40.00+5.77a 16.67 +3.33a

48.33+3.28a 53.33%8.82a 30.00£5.77a

TE « [R5 i) AN o) < 3% 7% [R) — B 50 00 4 P9 R [R) Ak 1 i) 22 53 1 38 (P <<
0. 05)

Note: Different letters in the same column indicate significant differ-
ences among different treatments within the same research object

(P<C0.05)

# K Bud length

12} b 7777 R KMainroot length
’g 10 -
£
on 8
5
A
&
Y o4t

b

FrEot R FE R JE 34 56 R
Continuous light Continuous darkness  Periodic light
Y6 M Light

AT B R AN [ b ) 2% 57 Bk 2 (P <<0. 05)
Different letters mean significant difference among differ-
ent treatments (P<C0.05)
4 IR L IR R Al B A R
Fig. 4 Effects of light on the growth of Cycas miquelii
O. Warburg seedlings
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2.6 BEHMIREIFFIHELZHENE

TEIRAG LA BEE R VR 3G i, GTL 2
B I 5 cm SHIE 1 cm .3 cm HIFEE
E2S (P<<0.05), H¥IE 5 cm MR F MK K,
B AAEESE, IR 1 cm 58 3 ecm A9 GTL.GP,
GE¥ X B FEZR(P>0.05 ,HH% 3 cm By GP,
GE B THIR 1 em AbHR(E 5), M & 5 A %1,90 d
Ja A B GH AL BRI FERK TR EER
(P>0.05),fH 5 cm A& T ERKME 1 cm.3
cm MG B EER(P<K0.05, Fi,.1 cm.3
cm (VR AL BRER S A A L IR R AR
£5 AEAEMREMTHEER

Table 5 Seed germination at different sowing depths

HE (em) BRI (D WRE (%) R ()
Burial depth (cm)  GTL (d) GP (%) GE (%)

1 48.33+2.33a 33.33+11.55a 13.33+3.33a

3 50.00%+3.05a 43.33%£5.77a 23.33%+3.33a

5 66.00+1.15b 36.67+23.09a 16.67+5.77a

- [F 3 18] R[] 2B 32 7R 6] — F 28 % 4 9 A ) Ak R ) 25 57 1 3 (P <<
0.05)

Note: Different letters in the same column indicate significant differ-
ences among different treatments within the same research object
(P<<0.05)

#KBud length
16} F MR KMainroot length

K B (cm) Length (cm)

HR (cm) Buriel depth (cm)
AN JF) kR R A ) Ak HLR] 22 v 3% (P <C0. 05)
Different letters mean significant difference among differ-
ent treatments (P<C0. 05)
5 G A L5 Bk 4l A K S
Fig. 5 Effects of burial depth on the growth of Cycas

miquelii O. Warburg seedlings
2.7 TEESKENMHFHEZOZMN

A TR A S K &S 80 % B, L &
MR TR S, 75 S KE 40005 20%
b, GP 5 GE ¥ TR #F 2 5% (P >0.05),

GTL fE7E 3 2 5 (P <C0.05),40 % + 4 & /K & 4b
BGTL B4, AT 40 26 1Y% 7K 5 4038 B A Ll I8 kA
THIEGR6)., HE 6 %, 40% 85 K &A1l
TR K AR K S 20 % 0 b B 7 7E B 2
5 (P<C0. 05) , & 0 F 4 AR K af

*6 FETEGKEMFHRER

Table 6 Germination of seeds with different soil moisture con-

tent
TEARE OO grpnrp 0 BRE OO RER N
content (%) GTL (d GP (%) GE (Y0
80 0+ 0a 0+0a 0+0a
40 43.33+1.33b 36.67+13.33b 23.33+3.33b
20 50.67+2.33c 43.33%3.33b 16.67*3.33b

TE « 5 51 ) AN ] < 5 3 [R] — B 50 00 4 P9 S [R) Ak 81 i) 22 5 g 3 (P <<
0.05)

Note: Different letters in the same column indicate significant differ-
ences among different treatments within the same research object
(P<20.05)

#KBud length
18+ F AR KMain root length

K Ji (cm) Length (cm)

j:i;oé‘ﬂ(% (%) Soil moisture content (%)
AN IR} B F R AN [ Ak 21 R) 22 57 2 35 (P <<0. 05)
Different letters mean significant difference among differ-
ent treatments (P <C0.05)
&6 L3 KR A Il R R A B A R
Fig. 6 Effects of soil water content on the growth of

Cycas miquelii O. Warburg seedlings
3 itig
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Tt 117 & % 56 5 IR L A K R A v U T B AR
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A 1L 5 Ak S iR R AR R 9= 9 10 — 15 min, FEHH
W SENUNE U i 8 7 T G S N
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4 it
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TREF 40 00 09 F 35 R . Ol IRORIHE RO 2 b 1 i



I ARZFERFR,2022 £,38 %, % 1 #8 Journal of Guangxi Academy of Sciences,2022,Vol.38 No. 1

b BER A TP BT R B A n . R FF 35°C ZE £ 1Y
B0 e L 8 L b B b O R IR O 40 0 Y
eSOk R 1= 3 em BRI H T HAE R A K

&% ik

(1]

[2]

(3]

(4]

[5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

FE ZARME Ry AR . 1 R TR AR B A A 4 S B —
HOLI]. H 243 ,1999(5) : 4-11.
oKk, 2 A, R B S5, vh IR R R R 1 4 2K 2 AT
PR RERLT ], 1LV U3 R 2 2= i (A SR B2 1D . 2005
(2):73-77.
WAk TS5 Lk b M A PR (D] BT
TG K 24,2019,
BT XL TV AR 44 M. b s B 2 R
2010.
R NGRS T EE S MM
T VERREHOR AL, 2011,
BFF. TP AL IR R A AR 98 R R A N G 28 2 T AR
(DI ) il k22,2009,
BLflE P, P AR SR R BUIR S AR xS L] P Ak
b 3 A B %), 2004, 23(3) :33-36.
BEE & PoR, D=, 5. B A W) 0 M %0 H R
FE[J]. PTG AR 2R Be 3 4R . 2007.27(2) : 33-36,40.
T 05 . A L5 R B A AE 95 4k 2 32 R O 8 (TR 4D
[0, 30 H 4 B2, 2014 ,43(3) :264-265.
FERYT BT, SR 75 kR A W 1) B b 2 o i A
FE[J]. MM 2B, 2001,18(5) :615-622,604.
FRAERY 225, R, WA IR B M N F R AN E
TARE R R G 38 XLC//h EA Y 2 2 kA 42
E Z Al R AR 47w L B R IR B IR AR A . SR
Joft 4 [ 5 A 2 R S B ST B . b [ R o
42,2007 :2.
I, 2B, 3R R 48, AN R B BB AL B
B WFFE ,2002,24(3) :370-376.
MG I 4 Rk AN 2 3R 4 O0C R I ISSR 4 BT B 43 2o
WF5ELD]. BT ]~ P K2 ,2008.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

AR B RV X 4. 3T RAPD 20 # B9 b [ 3R 48
AR R O RIRVI LI VA #2011, 31(2)
167-174,226.

FHITF L WK S22 R 55 WS A R LR 9 Ak AR T &
g ]. FF,2014.33(2) . 26-29.
RSB BRI & 2 R
w5 &R ECT ], Mol B2 ,2018,54(4) :174-185.

HBEE. BFHRALER SHME KR B 2% W,
1982,9(2) :49-53.

PNVEL AT A T RE N RO 2T AN RS R R T B R A R
M [J]. 2ol Rl 2 ,2021,49(9) 1 116-118,129.
R, BT, 25 5. SR R 1A BT
R H A 858 38 M 43 A LT . #Rly S Bl AR 2 4l
2016,24(1) :71-79.

SRt HIEE T E MY G S EA T T
KREL ] A& 2EA475,2010,29(2) : 233-237.

T L SRR K, T LR, AL TRLRE O R R K 43 X B2 H
WA R R FARR T & R B2 [ ], AT, 2020,39(2) .
15-20.

SO ] B, T ANE S WSS A £ B 2R T &
B AR SR ELT ], = A I 58,2009, 31 (1) - 42-
48.

INE R A S RUAR S5 R B I e - 5 e R
8 b T 25 R0 [R) b 3 S5 o b 0 & 4 s e [ .
= F BT 5T, 2007,29(3) :351-354.

XIE . Rk e A AR (D], B 7. ) 78 K2,
2007.

EPH, S HE R, S I Ak, S5 14 Fhoeb [ iR RGN FhORE B
A EFE M T EHA R R A 2R
£ ,2020,28(3) : 385-400.

IV A7 43, XA L 45 WG A 1 7 95 Ak 7 %
BHADRL ] BRI ,2019,47(2) :117-119.
IR R L, AR T AR SRR T R RS L] A
¥.2018,37(2) : 75-77.

Study on Seed Germination Characteristics of Rare and Endan-
gered Plant Cycas miquelii O. Warburg

LIANG Gengyun'?, TANG Jianmin',GU Rui'?,ZOU Rong', QIN Huizhen', WEI Xiao'

(1. Guangxi Institute of Botany,Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences,Guilin, Guangxi,541006,

China;2. College of Tourism and Landscape Architecture, Guilin University of Technology,Guilin, Guangxi,541006,China)

Abstract: In order to better protect Cycas miquelii O. Warburg resources and expand C. miquelii O. Warburg

population,C. miquelii O. Warburg seeds were used as the test material to study the effects of with seed coat
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or without seed coat,temperature,substrate, light, burial depth,and soil moisture content on its germination
rate. The results showed that the germination rate of removing mesosperm was 63. 33% , which was signifi-
cantly higher than that without removing seed coat (43.33%). The seeds did not germinate below 25°C ,and
the seeds could both germinate at 30°C and 35°C. Moreover the germination process and growth rate of seed-
lings could be significantly accelerated at 35°C. The germination rate of seeds in humus soil was the highest
with 66. 67 % ,there was no significant difference in the germination rate of seeds sown in perlite, loess and
mixed soil,while the germination rate was the lowest in sandy soil. There was no significant difference in the
effect of 20% and 40% soil water content on seed germination rate of C. miquelii O. Warburg, but cycad
seedlings treated with 40% soil water content grow better,and the seeds did not germinate under 80% water
content. The seeds of C. miquelii O. Warburg should be harvested when they were basically matured, pre-
served or sowed in time after drying in shade. The best germination conditions were to remove the meso-
sperm from the seeds, the temperature was 30 — 35°C, the substrate was humus soil, and the soil moisture
content was 40%. Light and burial depths were not necessary conditions for the germination of C. miquelii
O. Warburg seeds.

Key words: endangered species; Cycas miquelii O. Warburg;seeds;germination characteristics;optimal condi-

tions
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Study on Extraction Technology and Antioxidant Activity of Fla-
vonoids from Tetrapanax papyrifer

ZOU Rong' ,SUN Feifei'*, QIU Dequan'®,JIANG Yunsheng', MENG Meiging'",
LIANG Minling'*

(1. Guangxi Key Laboratory of Plant Functional Phytochemicals and Sustainable Utilization, Guangxi Institute of Botany.Guangxi
Zhuang Autonomous Region and Chinese Academy of Sciences., Guilin, Guangxi, 541006, China; 2. College of Pharmacy, Guilin
Medical University, Guilin,Guangxi,541199,China;3. College of Agriculture and Food Engineering,Baise University, Baise, Guan-
gxi,533000, China)

Abstract: In this study,the single factor test and response surface test were used to explore the optimal ex-
traction process of ultrasonic assisted extraction of the flavonoids from Tetrapanax papyrifer. On this basis,
the content of flavonoids in the stems pith and leaves of the three areas of Laya,laya Ergou,lLeye County,
Baise City,and Emei Village,Nandan County,Hechi City,Guangxi Zhuang Autonomous Region,China, were
determined and analyzed,and the antioxidant activity of flavonoids in vitro was studied. The results showed
that under the conditions of ultrasonic power of 300 W and frequency of 40 kHz, the optimal extraction condi-
tions were as [ollows:Material-liquid ratio of 1 : 50 (g/mL),ethanol concentration of 20% , extraction tem-
perature of 70°C ,and extraction time of 70 min. The extraction rate of flavonoids was 1. 62%. The flavonoids
content and antioxidant capacity of Laya Ergou were higher than those of the other two regions,and the elim-
ination rates of + OH,DPPH « , O, « were 19.35%,63. 21% ,55. 65% , respectively. At the same time, the
flavonoids content in stem pith of T. papyrifer was significantly higher than that in leaves. This study pro-
vides a data reference for the development and utilization of the flavonoids resources of T. papyrifer.

Key words: Tetrapanax papyrifer;flavonoid extraction;response surface method;antioxidant; ultrasonic as-

sisted extraction
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