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Study on seed morphological characteristics and viability determination method
in Apocynum spp. and Poacynum spp.
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Abstract: Seed morphological characteristics, 1 000-seed weight, and viability measurement methods were studied using
eight genotypes of Apocynum and Poacynum in Allahak Town, Altay City, Xinjiang Uygur Autonomous Region. Results
showed that the mean seed length of Apocynum venetum was 2.75 mm, with a width of 0.68 mm and thickness of 0.49 mm.
Among the seven Poacynum genotypes, seeds of the genotype with purple spotted medium flowers were longest, with a
mean length of 4.51 mm. Seeds of the genotype with green stems and white flowers were widest, with a mean width of 0.90

mm, and seeds of the genotype with green stems and white flowers and P. hendersonii were the thickest (0.61 mm). The
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length, width, and height of the eight genotype seeds ranged from 2.75 to 4.51 mm, 0.68 to 0.90 mm, and 0.48 to 0.61 mm,
respectively. The purple spotted medium flower was the largest genotype and A. venetum was the smallest genotype. 1 000-
seed weight ranged from 0.38 to 1.32 g. All genotypes had brown seeds, but P. hendersonii had the deepest color. Seeds of
eight genotypes were characterized by non-dormancy seed germination with a short germination time, which could be used to
determine the viability quickly. When viability was measured by tetrazolium staining, all tested seeds showed impermeable
tetrazolium. The seed coat was cut vertically after a pre-wetting period of 12~ 14 hours, then cut seeds were dyed for 12
hours. The identification criteria was 80% staining of seed embryos. This experiment mainly carried out the research on the
morphological characteristics and viability measurement methods of Apocynum and Poacynum, which can provide a certain

basis for the identification of venetum seed viability, large-scale planting, and seed breeding
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Table 1 List of tested species and seed collection times

o SRR [A] "R B
55 (B2 L[ R N o
Serial b Speci Genot Collection time/ Save time/
erial number pecies enotype (YYYY-MM) month

G, BB A. venetum ZIF/ME Red stem and little flower 2018-09 3

G, JEH1E Thick leaf and medium flower 2018-09 3

G; a9 4% Slender leaf and medium flower 2018-09 3

Gy SLBEH AL Purple spotted medium flower 2018-09 3

H K P. pictum

Gs 2L H4E Red stem and medium flower 2018-09 3

Gs FAFH1E Green stem and medium flower 2018-09 3

Gy FHFF H1E Green stem and white flower 2018-09 3

Gy KM E B P. hendersonii 2017-10 14

1.1 MFRESHESTRNENE

Bl KN SE ¥ S RA TR R A
J& > M BE AL E 30 R0 R T, (E A H T SR U A
R R (T HERR, SF2000, A8 E N 0.01 mm) & A
—Ri M FKE. EEMER, REITEMFH
PR TERERIERE .

FlFFoRLE W 7k R B R bR AE (AT
e e EEMWE) (GB/T 2930.9-2017)°" thg
R H R B e TR, NS IR BT R 4
BE ML EL 100 R Ak FAE N —ANEE, HHH 8 AN E
2, HETFRFNKRNEGE -ELZMHFHEE
R 22 0.001 g), THE H 100 RLFF 1 17 22 & & A
TRAW, YEIEMWERRZEREHME, #H
SR PR TRE. BT 2 A0ER A RRE RN
AR AERABHEY M 1. %8 GB/T 2930.9—
2017 H P s AGGRUERT P 53 2 FiE, S A
T A 5 R BV 4.00
1.2 #FEFHMUE
121 KFRE

Bl kIR R R IR 4K b R ZE I Ik
(TP %) 1537 LK EL 4% N 90 mm ) 151 T2 Bt 35 4%
FRIL, JELARA 90 mm & HEJEAR. H5FF%MF 25 C fH

E ORI/ EE A 120120 B, A 4b
Wi 3 REE, BEEREME T 100 K. W5
THaR I SR 7% 1 /K 9 0 B AR = AR A R ACIRES 3%
72 51 A TR IR B IR IR, DUIRAR
e Bl R K BE R T A T 2 mm 9 B A ) B
#E, BERAD XA T R H AR IR IR
B, JF SO b 8 28 W K DL DR RR R CEF IRIBIE B K
IR HEAT 28 d, SEBr b DL SE 4 d A A T
THE RIS SRS . WA, BERE 3 h B —IK
W RGO, SGiit 48 h IR 1500, 48 h J5 &FFe —
KRG — WK ARG RN, FGitd— =L
KiyHE, WEE8 -E2 S| M TRk F R
(germination percentage, GP) /& % ¥ %I (germination
index, GI) 1 *F~ ¥ 85 & i} [A] (mean germination time,
MGT).

GP= (W KM=/ M T HE) x 100%;

GI= ) (G,/ D).
KA DN R KB, G ONH R BT 5 & R
D, W5 R RT3

MGT= () n; t)/ N
b g 9 MCRES T 4 1 I ) B R Y A R R 3L,
n NG RIEA o K EE, N A 25 AR B k1)
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SR I € i Al L TP G N 61 5 Al O BT
B, DS TR A B B

2) Jeta eSS AT, WPk 1) Fh A AT AT
Wb REY), Rk B R AE R 2 1/4 TR
DIREAN B AU, B A7 6 G0 R A G\ ) 8 Ao £

3) Jettn: 3 FhALER A — DN EE M 1.5mL
R, I 0.1% B DY MOE IR &M, 1E
30°C MK NI, WAMWERLEHRE, 42
B R G €0 00 R AR 2 I D i 4T 0 N & R £
A

4) %58 . TR Gy 05 1) Fh 1 FF 5 ph e+
1§, 2 MDY M 5E o A AR )T 8 bR
HR A R A PR B G (R AE, B8 B — RSP T
M NA AN IR T, R e TR A AT
2R E e SRR AR S D DA

1.2.3 AT
K H Excel 2013 #H 47 %85 4511, FIH SPSS 21.0
HEAT B3R K B 5 R R T ZE 0T .

2SR50

2.1 FFRSEFENE

PHRME AR T, 5. EEZEEGEE
ZR (P<0.05). EEETM, PAAMKE E K H
HE i T e 2 8 JE 2 R (P> 0.05), 5 At 3 5]
Z B Z 5 (P <0.05). % fi Bk A 7 b A BE R
N, PP RGE, PRI 2.75 mm, TN
0.68 mm, /&N 0.49 mm. i F R DS BE A A8 1) b
TR, HAKL %, E5nly4.51. 0.85 F10.55 mm:;
NE MR AE R o, KK %, Eanlh
3.03. 0.81 F10.57 mm (£ 2). £ TR EFH, BRA
JBR J 55 B i A6 T JE it TR R 2 18] T 22 e, HL A R TR
B2 AP REER (P<0.05). Zi% 1A
FURRBR T 33 B €, oo UK 3 R A 7 B 6
R (K 1),

22 FFEESN
221 KEFRE

KRG 4 R BN, B R s AT R ¥ 8 A

BRI B (R F - 1) R R A, HL A SR R Y

*2 THMRBMBEMRKE 8 MERBM T HSHE

Table 2 Morphological characteristics seeds for 8 genotypes of Apocynum and Paocynum

144 Species

J¥*5 Serial number TFIE 1 000-seed weight/g

£ Length/mm % Width/'mm  J& Thickness/mm

BATH A. venetum G, 0.38 + 0.20g 275+ 027f 0.68 +0.07d 0.49 + 0.06d
G, 0.82+0.29d 3.30+0.21d 0.81+0.07b 0.59 + 0.07ab
G, 0.73+0.28¢ 4.15+0.36b 0.76 + 0.08¢ 0.48 + 0.05d
G, 0.80 + 0.29d 4.51+0.56a 0.85 + 0.08b 0.55 + 0.06¢
FRK P. pictum
Gs 0.96+0.31b 3.89 + 0.43c 0.83 + 0.08b 0.56 + 0.05bc
G 0.70 + 0.27f 3.03+0.25¢ 0.81+0.07b 0.57 £ 0.05bc
G, 0.86 +0.30c 4.40+0.32a 0.90 + 0.06a 0.61 £ 0.06a
KK P. hendersonii Gy 1.32+0.36a 4.04 +0.41bc 0.85 + 0.09b 0.61 £ 0.05b
R AIAE) NG FRER R A A ZE R B Rl 2 (8] 22 52 B (P < 0.05); Giv Gy Giv Gys Gsv Ggs G G HIMRRSAMNANHERIEE A, PRk 157
5l FES

Different lowercase letters indicate significant difference between the different ecotype at the 0.05 level; Gy, G,, G3, Gy, Gs, G4, G7, Gy indicate 8

genotypes, respectively; similarly for the following tables and figures.
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Figure 1 Seed morphology of 8 genotypes of Apocynum and Paocynum
Gy, Gy, G3, Gy, Gs, G, Gy, Gy 70 HIANER 8 NIERI T, BLARIFZR 1 FTol; TR
Gy, Gy, G3, Gy, Gs, Gg, G7, and Gg represent eight genotypes, as listed in Table 1; similarly for the following tables and figures.
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222 AETE 1

ZR D AR R AR E 1 8 AN B AT, TR
TR 12~ 14 h BRIX BRI, 5 DIak BAS 45 35 # 7
IR . TR B RTHE & 1) 3 R v, AT AT Ak
I R I ARGy, BB AR Bl 1 R R AN 3 DY
M g €0 3 (1 2)0 A U] Ab B G B 7 e iRk 1) A 16 h
ey, HIRFumdetaiek, Y)ragee 18 h 3R,
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et (A 12h, HEEANRGEIGS] (B12). 2l 8 il
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3

7B S RHAE R YR B4, XA T
S B A LB N R . BT EOR N AR AN E

55 W) R VG R T AL 3R B RR SE 1 D e R A
PPN e 5 BB oR, 2R P AR AT K A
2.75 mm, %N 0.68 mm, /&N 0.49 mm; 1 (K&
7TANFEDI AR DU BE R AR M R K, O 4.51 mm,
B A ®TE, N 0.90 mm, A E LMK FH R
)&, 9061 mm. Hop, KB AE N oK 2R R
B, R ANEARNERE, BmETE, BA 5%
E, THRERN. B, HARYEHFMHAR T F
T8 B R 52 BB B S AL B . BRI B
S RGBT TR] WSO ST S SR B ) AR SR R I S
mPO, B Ll 8 ANEERR T R T A A 2 . SR,
AT LA RLFf - 00 /N RS AR S 5 50 1) ] SE AR A
Tt A3 7 ) e ARG T A P b A i JE RN 4 A
AR Y, A R TR R R R,
A AN RN, T k& R A8 &
(A5 77 (100%), 1 RR g B DK - B RR A 1~ A2 3% )
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Figure 2 Effects of dying the seeds of 8 genotypes of Apocynum and Paocynum using three cutting methods
A IR T AN Qe Bt B EO9R FREDIIN Qe B Bt C B9l T U0 G A L .

A, staining when the seeds are not cut; B, staining when the seeds are cut transversely, C, staining when the seeds are cut longitudinally.
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Table 3 Germination rates of 8 genotypes of Apocynum and Paocynum within 48 h

RI& I [A] Test time

FLiE4 Fs
Species Serial number 36 h 39 h 42 h 45 h 48 h
BAWR A. venetum G, 23.00+2.51a 71.00£2.00a 98.00+2.00a 99.00+1.15a 100.00 £ 0.00a
G, 3.00+1.51ef 18.00 £ 1.52¢ 65.00+ 1.53¢ 74.00 + 1.50e 80.00 + 1.52¢
G3 11.00 £ 1.00c 46.00 £2.08b 82.00+1.53d 87.00+2.08d 93.00 £ 2.00b
Gy 4.00+0.57ef 43.00+£1.50b 87.00+£1.52b 91.00+1.15b  95.00 +0.58b
H#k P. pictum
Gs 15.00+1.15b 37.00+1.00c 83.00+1.14cd 88.00+0.58¢cd 92.00 £ 1.00b
G 5.00+0.57de  20.00+1.53¢ 76.00 +£2.00bc 90.00+ 1.52bc  91.00 £+ 6.65b
Gy 7.00+1.15d 35.00+1.53¢  75.00+1.52bc  90.00 = 1.51bc  91.00 +2.00b
KMH-ERR P. hendersonii Gy 2.00+058f  24.00+1.53d 54.00+1.52¢ 75.00+2.08  80.00 % 1.52¢
O & %% Germination W “E¥5 /7 Viability
a a ab a b b @ ab a
100 ab b b a 100
90 | ¢ 90
C
< 80 80 .
g 70 F 70 S
‘é 60 | 60 é
L S
8 50 50 =
M40 - 40 wo
i& 30 + 30 #
20 | 20
10 10
0 1 1 1 1 1 1 0
G, G, G, G, G, G, G,
FEFIBY Genotype

3 ZHMBENARBES N ERELFREETED

Figure 3 Germination and viability rates of 8 genotypes of Apocynum and Paocynum

ANTR] /NG B R IR AN [ 22 R 2 () 22 R R 3 (P < 0.05).

Different lowercase letters indicate significant difference between the different genotype at the 0.05 level.

e R TS 70, B DUOR 7R R S Rl s 1R A
SPIEM K R, B AR T B 5 R
ik, MERAENHITRS M TEIAxR, HE
AN R, R BRI
AR SRR Pl i 4 R T A AR
R, X —HEWRE ST ELREL, 2 REAR
ALy BOAS TR A B Sk AF R AR R A O, EAS
BE— B BRI TC o M3 A2 3E 3 E T3 VA T HE

W 5E A5 ) =2 BN T

VFZ I T BT FA R, AT — L
T A = AR 7o AEAR R b 7 B A 75 558 R
FEMII G54 (iR BT . /R &) B K R
I ARG RE R, SR TERBR KL T
B2 RMHIE R GR, oy EE R AL 48h N
REF HRZFFRIBE] 50%, R T AERIRM k.
Grime %5 "7 8% B« He 3 5 & ”(rapidly-germinating)
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2% Y #k References:
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N TR T i v Y e e g D N 2 B A R AT AR
JIBIF I J5 1%

4 it

Z 2 A R R A R 8 AN R B R K
B AR AR TE B A 0 AE 2.75~4.51. 0.68~0.90
F10.48~0.61 mm. Fi #H AL 4 5 B /£ 0.38~1.32 g,
Fifi Wl FEEY N E . SRR T8RP
FE R P Bh 85 R ORFAE, B ORI A48, AT
SRR 2 S WM AR 1. ARTE 1IN e i
W AUIVIRE A R, TRIERS (A 12~14 h, Befans
W24 12 h, %7€ bRl A 71 80% 56 4 Je .
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