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FF O A A B A RS S R 20 R LA it >k fR 4P Fn g
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SO BRI HEAT G o B BRI B 5 5 A S8 X
SR H AR EEROR N AT B AT R A . E
S S ) R v & B S D BR AR A AR U P

TERR L H U 11 A ERI R S8R L AR IR
SR R IR T 9 AREBEA AL 11 A8 BRI .
1.2 FL4FENE

I 7 Bk AR BH T )5 T % 1 b 2 R 5 R L e Hh
#HOIFGE T R AR, R A ORLE SR T L
BRI TR E L 11 A ERR P 5 4l Fh IR A
J& - BEHLICH 100 Rk 1 4. A 8 WK iHA M T 1
PIA AriE 22Dl 8 5 BB AT TR, R
BLIBCHS 100 RLFeh 5, A AT bR - RO 62 4 i b 19 4
FE T8 RE LR R KRR S dE bR, A
3K,
1.3 MFHEHFENE

FEFEIR 25 °C .80 %6 AH X ¥ B (RHD I N T 15 5%
AR EAT B RS iR T R B 24 h WS¢ 1R,
KA K A R OL RN & 2R L K 2 0 35 R TR AR 35
FN R B —F L B © W R R IRl kB H
KRR, R ZER(GR) L HH(GP) B & I i
(GTL) (B B F 82t 0] (GD) 4 A48 5 K 7 5 oC 5 1
VA2 1Y b 0 R R

TERN - H & 28 80K 3 i W 3R 119 GPs 7E
REHRMESL 5 d kK ZFEEARNT A+ S 500 1/100
BFFR RN 19 GR; W & 50 I 46 228 1 R fh 1 & 2F
FIBHE S GTL 28 1 R0 FP - & 2138 56 25 52 14 8]
B GD, RZFR5EZFHRITRE AT .

REERCY) = IEH R R FRE/ S8 F 1 8
RiEL X 100%

RZEHCU) = 153 W Y IE B K 2 TR R/
SR T SR X 100%
1.3.1 BEXNTELAMATHLAT R

T BE B B 4 ) 5 B 25 CHE IR .20 — 30 C A
15— 25 “CAR IR 10 — 20 °C A8, dhit 4 DREE &
ASBREEE A 3 WK, B U UL B - 50 KL Tl R TR B
AT 10 U AR A B 7R L AT K
1.3.2 ZAbar R b4 LA SAF Ak

Koo E IR R FEHT 25 CHE KB .=
Tl [6] 40 0 3% Sk O CGf D (24,48 h, 3 AN H6 45
523 YR A U B T D T 50 K7 8 Ak B G 4 BT
ATE IR 25 °C .80 % RH (5 3546 b 15 35 W22,
1.3.3 A TELAERFH LA

PR 24 h B0 I A2 Bl 7L X R 7 0k AT
P B8 AT S A B L A b B R AL RS F 3
YR 5 UK 6 BUA V6 b 1 50 R, K Ak B G 19 B T A TR
25 °C .80 % RH [R5 3548 15 95 M 2%,
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1.3.4 BAREFASAE LSBT H LG YA

Ve HL 25 W2 Fl 24 b i Bl T, 40 1R AE 3
A T2 T D8 4K B 1 5 LR 1B YD (452 0.8 mm
FL I I I T Ak B B A o 3 0 300 T £ A 10 4 R At
RZRIEIE 3 d B4 1 UK UB AT, K 35 3% LAY 2 7
fEE 25 °C.80% RH BYEE I b R IR g%,
1.3.5 #FEBEHMTELEHHTHLG "

TE IR /IS — B OB 1 6 1 - 3 AT 2 Ak
J& A0 BT T IRV 100 d AR (4 °C) UKAR I
100 d #1365 d J& » BUH E A7 R A& 25000 8 I s
FP IR AN 24 h 5 TR B )2 8 T U8 4K Y 35 5% 1L
WL E TR 25 °C .80% RH MR FRAE H RT IR ULEE .
1.4 #HELE

K H SPSS 18. 0 B A4 %5 A [A] b 3R o+ 8 & 4
P25 AT LR R 7 2B (ANOVA) Gt 45 3 LA
SEYME £ FRifE 2 (Mean £ SD)FER

A e (] 1), mE 1 A, BRBEK A 7.86 -
10. 65 cm, ¥{E M (9. 44 £ 1.10) cm; KT )5 BR R &
h 28.72—44.08 g, ¥J{H }(35.88£4.10) g; F i &
b 20.32-28.78 g, H{H N (23.87+2.36) g; il E
9 1.56—3.38 g  BI{H M (2.47 £ 0.51) g; Hkifp ¥
H o 0.012-0.018 g, ¥J{H (0. 015 + 0. 002) g; H
SR FHCH 531 — 711 kL, -3k 616 i, BREL Y H P
Bz 5/ A8 5 R AU 0,09,

2 HREHMW
— \, o I HIIRAY AT & B
2.1 REWABKRHIE BT U AL ERE &
fﬁim‘/&\*ﬁﬂ@ﬂ%%% IEH;J‘JE}I:/; , b&“%z& ETJ‘BR%ME\:Zi Flg. 1 Cone morphology of A. yuanbaoshanensis
F1 TELAERRISFE
Table 1 Cone characteristics of A. yuanbaoshanensis
ST HE A BRI/ (em) BRI E /() Rl /() il /() PORLFP /(o) FURFFHY CRD
Statistical Cone length/ Cone weight/ Seed scale Middle axle Single seed Number of seeds
indicators (em) (g) weight/(g) weight/(g) weight/(g) per cone/(grain)
Range 7.86—10. 65 28.72—-44.08 20.32—-28.78 1.56—-3.38 0.012-0.018 531 -711
Average value 9.44+1.10 35.88+4.10 23.87+2.36 2.47+0.51 0.015%0. 002 616
Coefficient of variation 0.11 0.11 0.10 0.11 0.14 0. 09
H 2R 2 AT, JC IR A2 I BkOR 5 R b7 4K 2.2 TEULAEHMFIFE

S HRE AT 2 A A AE 2 I IE A SRR AR R L E
A2 Hi HE B o 9 BROR 23 7 2 B 1 Rl 1 A R
BRKLA AT

F2 TELAEKRHMEZ EAERXME
Table 2  Correlation between cone characteristics of A. yuan-
baoshanensis
spm pmmrn TR IR
. . Number
Cone Single seed SR
; . of seeds
weight weight
per cone
Cone weight 1 0.928" " 0.916" "
Single seed weight 0.928° " 1 0.711°
Number of seeds % x
per cone 0.916 0.711 1
Note: " indicates significant difference (P <C0. 05)," " indicates ex-

tremely significant difference (P<Z0.01).

TTEINBREZHMF R, 2 8% 6. BA6 =M
U By Fa KRR (] 2) A ) T B s HE . 3k 3 7T
AL IGR IR 2R F K BN 14. 14 - 19. 51 mm, 3
AR (17.02%1.16) mm; 58~ 7. 23 - 10. 21 mm.,
PI{EH R (8. 86 £0.60) mm; /&K 1.66 — 2. 52 mm.,
PIE N (1.97 £ 0.17) mm; Fh 7 T kB 8 4 15.2 -
23.3 g, ¥ N(19.3+2.5) g; MK K 5.17 - 8.53
mm, ¥ {H K (6.99 + 0.66) mm; F# % K 3.94 —
6. 66 mm,H{E N (5.30£0.55) mm,
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A indicates seeds,B indicates seed scale,C indicates axis.
F2 mELWREMTIES
Fig. 2 Seed morphology of A. yuanbaoshanensis
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®3 TWEWLREZHFRHE

Table 3 Seed characteristics of A. yuanbaoshanensis

2.3 mELAEMFHEELENE
2.3.1 BEMLELASRTFHEGH A

P26 4 AT 3R R X OC S L A2 B R B & R TR
W W AR B T 7E 15 - 30 CHBEH & .
Fod B R IR 25 ClER, 4 FREAAET, 10 -
20 °CAR AL BN Bl 19 & 2F R 5 HoAh 3 AT B Ak 21
Z A A B 25 (P<C0. 01) , 75 1% 728 i kb B R & A
SR a1 N U R oY R K N I R
THik. 15-25 CARTRAL LT A & 2R3 5 Hofth 3 Fh
B R EEF(P<0.0D), HEHRE W74 3 d
FA I & B T 0T B e B D AN IE BRI K
FEHEA e ZEJE W v, 25 °C e TR 1Y & 25 1% G0 AR
FesE BT & 2F B 22 B R 2R R IRtk 25 CHE
BEE AR IR 2.

il F Seed il Seed wing
S o KE/mm) RE/Gem) BE/(mm) BETRE® g S/ (mm)
Length/ Width/ Thickness/ Thousand seed Len;‘th /) Width/
(mm) (mm) (mm) weight/(g) (mm)
Range 14.14-19.51 7.23-10.21 1.66—2.52 15.2-23.3 5.17-8.53 3.94-6.66
Average value 17.02%1.16 8.86+0.60 1.97+0.17 19.3+2.5 6.99+0.66 5.30£0.55
Coefficient of variation 0.07 0.07 0.09 0.13 0.10 0.10
%4 BENTEUALMTHEOEM
Table 4 Effects of temperature on seed germination of A. yuanbaoshanensis
R RHR/ %) R ZEH /U BRI/ (D W R FFZEm ]/ (D
Temperature GR/ ()0 GP/ () GTL/(d GD/(d
Constant temperature of 25 C 35.60+2.40 A 30.40+2.23 A 1 18
Change temperature at 20 — 30 C 33.20+3.61 A 28.40+3.06 A 0 19
Change temperature at 15— 25 C 33.40+5.74 A 15.60+5.08 B 3 16
Change temperature at 10 — 20 C 0B 0C 19 0

Note:different uppercase letters in the same column indicate extremely significant difference (P<Z0.01).

2.3.2 BFAFRE ) AT E L A AT LR

e N EIRO ST A I Ry A R O W R e RT3 A
(£ 5), HET CK 41,32 Fhib B 5 0 Fh 1 % 2F 66
B4 BT B T: . ELRP 19 0 & B BE R R ] 3
MER . H 26 24 h Fh TR ERW B ES T
HABPLH (P<<0. 01, HFh 78 K Fe el M i K, &
R L 12 Fh 48 h BIRN FAE 3 414 Bl & 2 A
T5e 95 U BH A 5 ) 30 A0E 498 sk (] T AR R
L. HIL. 2R 24 h A A F o E IR AT
%

2.3.3 AR LASRFHLGH A

TR A A A S - R 2 RRORN R 2 R
R IE HWG 0 8 A I A R 3 Sk i ] A (R
(KR 6) . HTEH 6 KIFM W &, BLWI T = 1% A2 (1) Fh
AN B A0 B o) A B A R R . B2
AL 5 R R R I A R 120, JF 5T 8 d
KRB KRR RN 90%, P fE LM &M PR T &
ZEHCONIGER , H R ZFAT R, R, AL B R T
JCFE IR A1 1
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Table 5 Effects of soaking time on seed germination of A.

yuanbaoshanensis
B i)/ B AN B e
(h KA/ (N REEHR/ ey W/ )/
Soaking GR/ (Y% GP/(%) GTL/ (d)
time/(h) (d) GD/(d)
0 (CK) 35.60+2.40 B 30.40+2.23 A 1 18
24 62.00+4.43 A 31.20+6.89 A 3 31
48 38.20+4.41 B  41.20%+4.50 A 4 22

Note:different uppercase letters in the same column indicate extreme-
ly significant difference (P<C0.01).

Fo6 MBI TELLEMFHEMNZN

Table 6 Seed wings on seed germination of A. yuanbaoshanen-

sis

it 31 AN %4
Treatment KR/ (YD) KR/ YD /() Seifal/
of seed GR/(%) GP/(%) GTL/ (d)

wings (d) GD/(d)
No seed .

( 43.20+2.64 A 15.60£2.20 A 5 33
wings
With seed 57 9019 99 A 10.40+1.20 A 5 33
wings

Note:different uppercase letters in the same column indicate extreme-

ly significant difference (P<C0.01).
2.3.4 EARARNAELABHTFHLGY A

AN 5] 4 R 5T 0 T8 5 L A2 B P I R R
BEEWGE D . TEAUR LR ITF LR 25 7 520 2
d#f%k . BHEFENG5.60+1.59) %, BEH TUIK L
fFh 5 (P<<0. 05) , 4RFR LAY Rl ¥~ 4 2F B B Kk §f
2 N i) B e 2R A2 R b PR B A L I AR R L Y
bR e 2TV VRE S L RS R A R
Z AT ILF IR A2 A1 K .
x7 BERAERMETELREMFHLZNOZMN
Table 7 Effects of bed substrates on seed germination of A.

yuanbaoshanensis

P TR0 . IR 100 d R 365 d AR T & 2R
T E 25, HARR T 365 d i Fh 1 5 = IR It
100 d BYFh¥ % 28 HAUAH 25 0. 804, 15d W A It IF 7k A
BT AT DAY RLCHE R T B 2 s DR AR Rl T R 2R
i

xR 8 MFEUR AN E X T E LS M F iR B &0

Table 8 Effect of storage temperature and time on seed germi-

nation of A. yuanbaoshanensis

I 6% Aok 3 KR/ ()
Storage treatment GR/(%)
Fresh seed of the year 55.60+1.59 A

Store at room temperature for 100 d 35.60+2.40 B

Store at 4 °C for 100 d 43.60+7.25 B

Store at 4 ‘C for 365 d 34.80+1.65 B

BRI Wk ek

BIREI s/ BEB/CH W/ B
bereate GR/(%) GP/(%) GTL/ (D
substrate (d  GD/(D
Paper bed 55.60+1.59 a 30.40+2.74 a 5 22
Sand bed  44.40+0.59 b  14.00%1.21 a 7 31

Note:different lowercase letters in the same column indicate signifi-

cant difference (P<20.05).

2.3.5 AFF A AT E DA H AT R0
Hi e 8 TT AL, AN ] A I R ik J3E R0 A i) o Foft 7 i 42

A R, A HR M BT E RN 100 d 9 AR

T2 lE] A R 25 5 (P <<0. 01, B K I = NI

L2 TEAERD T IR 00 s S BUR 28 R AR, T H A 2 B 2L

Note:different uppercase letters in the same column indicate extreme-

ly significant difference (P<C0. 01).
3 itig
3.1 TELAEMEIFESSLEEMEMILER

THB 53V A2 o A ) 1 b - o e AR AR 2, o 5
FEE X SHASNEYFREAL, BEsmd
BRORAE A 38 OHfE A6 A T ME AL 1380 B30 #5283 A
SACIRIEATE AN ERT VIR E AN OF 31 KNSk
¥y A FEOR K R AR AL A 08 A 1O A
FPRERNFE S5 AR, I R AR 298 42 @ A 40 v A7 R v
2 CA. sibirica ) JRITLE 2 (A, faxoniana ), %1%
VRS AE AT A [F) R FE 09 A B R BIR s V2 A2 R0 A 1Y
FI SR B O IR S b AR R A R A R R
W, — R dl o AR 7/ g R KR R AR A 3E A AL L
ZRUE VRS ol ok AR R R NP R AR
AEIS I TRNTIRES AN S 08 AU Hi o N £ S
B ARz R R AR L K 8806, M T FEARAIR L 3 7E
10 A pez . Bk, 2 1T AS R85 Fh 38 B
BERARIR , RISV AZ I T HA T4 A K ARG e 2
1) Hby XA BB LE 8 45 5%, A0 A7 7E B AF 45 S R 42, ik B
HWELSFHEGRREZARITHAR™ . LR
A4 38 2ok RUIBE ) S5 R o DR I R 3N, 5 S KL R
SR /NE R TAL 36 B+ B /D RE & 5 ) H S
ZEWT R o Rl FTEAS R RS A P 1 5 B
B A2 2 R R R s 75. 79 %0 . R S B E R
T T DR e 25 W R RE B R

5@ R A 2 A E IR A L e ILid 2
1) 25 LA R o A 53,7 V63X AT RE 55 R Fik 9 BRCR BT &
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AR AR T R ER R R R, M E R
PR ey TN AR Y A A A e ol 1T R =g | | R A ]
FER R R F R R, SRR A, F Y TR &
}(19.3+2.5) g (£ 3),EKBFTHEBLHRERIEE
20 2 £5 AR T35 AR BRI ¥ K2 FhF 1 6026 /2
Ao ROBLRR 30 H & A T 22 08 3R AN ) B, Tt
7 52 28 A2 KT L J0 5 LA A2 1 ol 1 4 26 U 56 A
P BT IR TR 22, BloRE AS 8 40 L B 5 R
> X A] B SR R BT E IR A2 R8T kB8 ) 58 ) — 3

JTCE W R FEAGR AW 10 A s A%
W BT I R TV, AR BB A BT A AR R
ERITE IR A B B F IR B R, A TR E, S BT
TLA% RE 0 A R 9™ 9k B8 7 5855 A0 3 Pl A B e 2, 7
1R RS R TR i R R MR AT A BELAS T
it Hb . H 283 WK RV 0 < Sl ) R s A A AR 4y
T 7 A 3 5 K A 75 K B B 3 R T o R K
o A &, MR e . T E IR
MK Ay 218 L R A A B B B A L 4 s
PR AR TERRAE S S M S . ik, th R e %
LUV A2 b 1 Wi K R 1 2 ol A ST A O 2 T A
Bk I 22 A1, 8 7 BRI, 0] 7R B R T SR RS Ml A
Jiti o 8 32 ol 1) 9 LA AR RN 2 2
3.2 wMRELAEMFHANESR

H AT K 22 50000 £ A8 W) 35 3 A7 AE Y [R) B8R b
HAIG T 2 R ZF AN R T 1 ) 1 R A R AR A
FLSR AT S i 1) 40 1 A AR AT A 2 0 o B A 1 G
R AN A 8 B0 (R A L M L 2 R AR
AOFEE: & Y L R T R K TR TR AZ R LK 4yt
HE T30 A% 1 S B I T S

T EL A B AT DA R D A 0 A AR BT
MR K, B 3 TR T &2 ot A s,
{HL sk v B8 A I 1 I B AR R 2R S S BOR P R T R
W, AW E 4 AR BB S & L. ot E 1
A F1E 15 - 30 ‘CHH & R4F AL T 15 “CHAAN
K TE 25 CHEEM RS T, f 74 K i b, FR 82 4% 2F
RIS (R« 38 B e KR R B s T AE 10 — 20 °C
AR P BT T G AN R ZE R R R 2R
S A ) e B R o LA 2, 1 B A I A IR R S
il 76 F WL A2 FhF 19 W7 & L i 25 “CfE IR 3 R F ot
WA AR F e,

K G5 J2 5 W T 52 LA AZ B T R B GBI I R
T EL R IR b A 3R T LAER AR R R LR S R R AR Y T

JBE S ST LA i A5 P A MR Y A2 48, 0 b T R
ARNEESE I LG, R T I PR kR AR R T
PRIETCH LV AZ Tl 385 B A 3 b ] ], A AF 90 3 3
AR )R R, SRR B BT CK 4, R Fh Ak B
A H T ICE AT 7 1Y B A o AH IR A g ] R
) T b 7 R0 R 8 A B R A R B ) 7 AE
1K TTF R A2 BT S I i TR SE G, AR IR A 48 h
) ol -2 ol 00 K 2 B | R 5 (H R R S R R
fIC, MR A 24 h f R 78R & 28 A, B R R S
[, R Ff 24 h B4 A T oo % I A2 F 1 19
] &

% M B gE R W Rl T] B 23 R A BT IR
K s L3 5 A 400 ) ) B T S e b B k. 9 L0
LTI e o I, R Bk (Kochia prostrata) 722 M
AT 03T WK B RE i 40 2 J5 23 30 ) B 5 oK
AR R SR A ORI L U S ANER I EL S PN
T AR AL Sl 1 AR Gl v 2 A5 5 A 0 R ) S5O )
JCE R AZ M 1] & AR WFFE R B 1~ A7 T 2533 4k
B, DL A VR S 0 R S5 SRR B 2 R B
25 W I AR ] U AR e . BOAR
ZME W R TR ZFRA —E BT, H R P
AR E SR AETE B B - BB BB AAE N T8 F kA
T WE S TS 5 W] B S0 L JC VR I T AR SR
FAFE SRR A E A R TR 0 A R 23 b
HNAHTFATEHNS%,

Tt = & 2 1 0 38 1 U K 20 VD A A T e AN [
PR B DR B T3 B ARHRE K BE R, BLAT B R A 5 A
VAT DA 5 A A 58 4 Wl oK 4 s i HL YR 22 )
2 BRAR il E R . AR SR R 40K By
TCE W R ZETEMR, B R 220, 88 R KK
2531 AR PR TR 0 el P 0 O Mk PR R A, W L)
PR FETC T IV AZ Y b 2 U BE 5

Fofr 5 B 06 P A A 5 R R L I T DL R b 545 K
AT R K B R R O 2 7™ SR R T A 1 R
BT 3R ARIR PR B T R 09 0 W AR HT R T FE 57
SRR OR OC S A R R T R 100
dJE B P T B A ZF R T T 29 400658 T 4 °C
IR A BT T 100 d J5 &3, Bl 7 19 & 258 T B
T 200025 A, U BRI PR A A T DR A Rl T 1935 T 5
B A FAE 4 CARIRIT R 365 d Ji & . H & 2 6E 1112
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Study on the Seed Characteristics and Seed Germination Charac-
teristics of the Rare and Endangered Plant Abies yuanbaos-
hanensis

WANG Ying"?,WEN Shujun®, LUO Dingming’ s QIN Yanchuang®,DING Tao'*" ",
LIU Shinan'""

(1. College of Forestry, Guangxi University, Nanning, Guangxi, 530004, China; 2. Guangxi Key Laboratory of Plant Conservation
and Restoration Ecology in Karst Terrain, Guangxi Institute of Botany,Guangxi Zhuang Autonomous Region and Chinese Acade-
my of Sciences. Guilin, Guangxi, 541006, China; 3. Rongshui Miao Autonomous County Yuanbaoshan National Nature Reserve

Management Center, Liuzhou, Guangxi,545300,China)

Abstract: Abies yuanbaoshanensis is a rare and endangered plant endemic to Guangxi. In order to further ex-
plore the seed characteristics and seed germination characteristics of A. yuanbaoshanensis ,this study analyzed
the fruit and seed characteristics,and used germination control experiments to determine the seed germina-
tion ability. The results of seed characteristics of A. yuanbaoshanensis show that the cone length is (9. 44 %
1.10) cm,the cone weight is (35.88 = 4.10) g,and the number of seeds per cone is 531 — 711. There is a sig-
nificant positive correlation between cone weight and single fruit seed number and single seed weight. The
seed has a length of (17.02%1.16) mm,a width of (8.86 % 0.60) mm,a thickness of (1.97£0.17) mm,a
wing length of (6.99 £ 0.66) mm,a wing width of (5. 30 £ 0. 55) mm, and a thousand-grain weight of
(19.3+2.5) g. The seed abortion rate of A. yuanbaoshanensis is relatively high, with empty seeds accounting
for 53. 7%. The results of the germination characteristics of A. yuanbaoshanensis sceds show that the opti-
mum germination temperature is 25 ‘C constant temperature,and the seed does not germinate below 15 C.
The germination potential significantly decreases at 15— 25 °C (P<C0. 01). Soaking seeds is beneficial for the
germination of A. yuanbaoshanensis seeds,and the germination rate of seeds soaked for 24 h are significantly
higher than those soaked for 48 h (P<C0. 01). The seed wing has no inhibitory effect on the seed germination
of A. yuanbaoshanensis ,but the seed germination ability is stronger after wing removal. Paper beds are more
suitable for the germination of A. yuanbaoshanensis seeds. Low temperature storage can maintain the activity
of A. yuanbaoshanensis seeds and prolong their lifespan. Therefore, the seeds of A. yuanbaoshanensis are
soaked for 24 h under the condition of wing removal and placed on a paper bed at a constant temperature of 25
°‘C ,which is more conducive to their germination.

Key words: Abies yuanbaoshanensis ; seed germination; germination characteristics;endangered plants;environ-

mental factor
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