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Abstract Through the analysis of different storage temperature and time on the germination and vigor
index of the Bombax ceiba and Chorisia speciosa seeds, we aim to explore the effect of seed storage temperature
and time on the germination rate and seed vigor of the two species. Using the mixed seeds of B. ceiba and C.
speciosa, stored at 0, 4 and 8°C for 135 days, we tested the germination rate and vigor index of the seeds in every
45 days. TTC was used to test the seed vigor at the initial time and after 135 days storage. Under the same storage
temperature, the germination rate, germination potential and vitality index of B. ceiba seeds were significantly
different with the extension of storage time. The storage temperature and storage time had very significant
interaction, the seed vigor gradually decreased with the storage prolonged and the temperature increased. After

135 days storage, the germination rate of B. ceiba seeds is below 8.33%, and the germination ability is basically
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lost. On the other hand, there is no significant difference in germination rate, germination vigor and vigor index

of the seeds of C. speciosa after 135 days storage. There is no significant interaction between storage temperature

and storage time in the C. speciosa seeds germination. After 135 days of storage ,the germination rate decreased

to 67.47% of initial. Using the 1.0% TTC dyeing method can accurately reflect the seed vigor of B. ceiba.

The germination rate of B. ceiba seeds stored at 0 for 90 days is better than 4 and 8 °C . We can popularize the

application of TTC dyeing method to detect the seed vigor of B. ceiba. The best temperature to store the C.

speciosa is 0°C and the difference in germination rate of the seeds stored at 0. 4. 8°C is small.
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Table 1 Seed shape and thousand grain weight of B. ceiba and C. speciosa

9 4t /mm 4% /mm JEJE /mm TR /g
No. Seed length Diameter Thickness Thousand grain weight
7“.% 5.59+0.47 4.18+0.23 3.93+0.22 37.45+0.13
B. ceiba
TN
SRS AH 8.48 + 0.47 6.62 +0.45 5.47+0.52 14523 +3.36
C. speciosa

TE: SRR NI + bRz,

Note: mean = sd.
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Table 2 Germination rate and germinating viability of B. ceiba and C. speciosa

A e S AA
TP RRIELEE /°C I3 ] /d B. ceiba C. speciosa
Temperature Time YRR Y, IR, KR 1% REZFH %
Germination rate Germinating viability Germination rate Germinating viability
0 0 90.00+7.50 a 58.33+20.05a 35.83+433a 19.17+7.64 a
45 74.17+2.89a 57.50+13.92a 34.17+13.77 a 26.00+10.1a
0 90 4833+ 11.81b 22.50 £2.50 be 37.5+9.01 a 27.50+9.01 a
135 833+£520¢ 250+0c¢ 3583+520a 29.17 +10.00 a
45 76.67 +7.64 a 45.83 +6.29 ab 35.00+6.61 a 19.33+7.22a
4 90 1250 +5.00 ¢ 7.50+4.33 ¢ 27.50+9.01 a 21.67+10.10 a
135 1.67+2.89¢ 250+0c¢ 25.83+520a 2333+520a
45 38.33+3.82b 20.00 +4.33 be 3201 +2.50a 13.00+5.00 a
8 90 1.67+1.44c 250+0c¢ 30.83+12.33a 26.67+1521a
135 - 24.17+7.64a 1750+ 11.46 a

TE: SRITR NI + AerfEe | RSVEUE G AR 7 BERORTE P<0.05 KV B2 R, - Fo WML asmes, sy,

Note: mean + sd,different letters after the same column indicate that there is a significant difference at the P <0.05 level, - indicates

that the seed is rotten.
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Table 3 Results of the storage temperature and time to the TTC dyeing ratio of B. ceiba and C. speciosa

JE IR /°C. T i) /d ARG 1% SR SFAMRGL A LEAR /%
Temperature Time Dyeing rate of B. ceiba Dyeing rate of C. speciosa
0 0 920+2.0a 920+23a
0 135 347+83Db 82.7+83ab
4 135 28.7+113b 783 +6.1 ab
8 135 - 73.3+23b

T AR EIME + b2 |, RSV S AR FRERRTE P<0.05 KF L2553 - Fon M e &%k, YH.

Note: mean + sd,different letters after the same column indicate that there is a significant difference at the P <0.05 level, - indicates

that the seed is rotten.
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Table4 Mean germination time and germination index of B. ceiba and C. speciosa

AR
TP REIELEE /°C g i /d B. ceiba C. speciosa
Temperature Time S HE ] /d P— S R HE ] /d P
Mean germination S Mean germination SR
. Germination index . Germination index
time time
0 0 48+0.6b 7.88+1.28a 38+04a 4.44 +0.82 ab
45 42+04b 7.75+0.88 a 33+0.1a 431+1.71 ab
0 90 52+04b 392+ 1.06b 33+05a 5.05+1.67 ab
135 82+13a 042+0.26¢ 33+0.7a 639+131a
45 36+03b 926+1.74a 36+0.8a 441 +0.90 ab
4 90 48+05b 1.10£0.51 ¢ 33+0.1a 3.71 £ 1.16 ab
135 73+0.6a 0.29+0.03 ¢ 36+02a 3.12+£0.70 ab
45 36+0.1b 445+0.52b 35+0.1a 2.95+0.28 ab
8 90 52+03b 0.26+£0.10¢c 36+0.1a 3.77+1.75 ab
135 - - 45+10a 2.33+099b

TE: SRITR NI + AerfEe | RSVEUE G AR 7 BERORTE P<0.05 KV B2 R, - R WML asmes, sy,

Note: mean + sd,different letters after the same column indicate that there is a significant difference at the P <0.05 level, - indicates

that the seed is rotten.
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Table 5 Seed vigor index change of B. ceiba and C. speciosa
N - A SRS AM
8¢ #1953 J[I’;aﬁﬁﬂ‘ B. ceiba C. speciosa
/C I/d —= - ——— " - ——
Temperature Time  HAKE /em it /mg AL Fi MARKE /fem T /mg A E

Seedling length ~ Dry weigth Vigor index Shoot length Dry weigth Vigor index
0 0 11.56 £ 0.69 a 324+19b  0.26+0.04ab 15.72+0.70 abc 122.8+19.1a 0.54+0.11a
45 10.75+046a 365x3.1ab  0.29+0.06a 1821 +0.87a 135.0x114a 0.57+0.18 a
0 90 10.39+0.48a 352+38b  0.13+0.03cd 163+035abc 1224+26a 0.62+0.20a
135 9.84+2.6ab 36.1+x2.6ab 0.01x00lde 13.76+1.39bc 110.2+122a 0.71+0.21 a
45 10.56+0.36 a 335+29b 0.34+0.08a 1747+ 120 a 1225+64a 0.54+0.13 a
4 90 994+1.58ab 345x19ab 0.04+0.02de 16.75+0.66ab 1354x129a 049+0.13a
135 6.68 +0.14b 183+1.0c 0.01+0e¢ 1344+0.75bc  102.0+52a 0.32+0.06a
45 1046 +0.53 a 29.8+3.5b  0.16+0.03 be 1745+2.10a  130.8+12.8a 0.38+0.03 a
8 90 11.17+£0.72 a 17.8+13¢c  0.01+0.01de 1629+1.10abc 126.8+12.1a 0.48+0.23 a
135 - - - 1323 +0.51 ¢ 113.6£0.8a 027+0.11a

e SRFIORAEE £ b, FFVEEEG AR FRERIRTE P<0.05 K E22 R B3, - oRARrE a8, iva.
Note: mean + sd,different letters after the same column indicate that there is a significant difference at the P <0.05 level, - indicates
that the seed is rotten.
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Table 6 ANOVA of the influence of storage temperature and time on the germination rate and vigor index of B. ceiba seeds

e . A e 3k T . ;
it Catidng RS - PIRANIE BRI AR pmn e
Germination ~ Germinating Mean germination Germination Seedling . _—
Treatment A . . Dry weigth  Vigor index
rate viability time index length
ISR B - - - - - - -
L 269.47 124.56 18.77 192.74 18.65 197.51 118.24
Temperature
8¢ =1in) - - - - - - -
! ‘ﬁﬂﬂﬂ 65.83 23.66 73.55 24.85 64.20 18.02 13.35
Time
SCILAE 18347 11.48 " 67.07"" 11357 231177 49527 6.02"
Interaction

T T HOR P<O.01 B XS,
Note: indicates significance at P <0.01.
o AHE RIS T S ARAR AT & 2 3 5 g0 L R 1Y
A R E3 90 0.999 8 F10.862 6, Bl TTC Hefn
LT DX AR A2 16 TR AR B A4 18T -
22 MFFEHEFAIEMEFIEHER
A3 R ZFRF R 3.6-8.2 d, VLS P
TP R ZERT A B 22 % (P<0.05), FEHE
FECES H) AR A, P38 A 2R I [RI UL AR 3 0 5 AR Y
K BEFE B I B TR A0 e vl B A B
(P<0.05), (3R 4). FmSEAMFIFF-35 % ZFEt[a]
H3.3-4.5d, PP F38 & ZERT ] S0 SR i) A0
BIEESAREE, W 135 d 78 0CI 1R 1%

" FIR P<0.001 HL B E LS.
™" indicates significance at P<0.001.

R E = T 8°CIN
23 BAREKEMFNIEHLER

AW EZF9dIE, MARKE R 6.68-11.56 cm,
B o P AR B B B IS (R (R S G T
KK BB NI, 76 4 CIFk 135 d F i AKES
HHEERD T AR K JEAE B E 225 (P<0.05) (3
5); WL 45 d FIARMR AR TR i & 25 5, I
Ji 90 d LA L AR AR T 25 A B3, i)
TR H, A IR R A TR ] A S
ARIGE R B E2ER, OGN TR, WS
TS AR 16 1 R R
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Table 7 ANOVA of the influence of storage temperature and time on the germination rate and vigor index of C. speciosa

seeds
S S %Zigﬁﬁ S Ll e S e
3 S S it L L 7t S DT
Germination Germinating . Germination Seedling . .
Treatment s Mean germina- . Dry weigth Vigor index
rate viability . e index length
tion time
I SR B
AR 2 0.39 0.03 1.61 0.13 34.47 13.31 0.95
Temperature
TSR, " -
! ﬁ‘frﬂﬂm 2.68 1.44 2.83 7.39 0.36 0.36 6.58
Time
SCE{’EFH 0.61 0.06 1.19 1.87 0.20 1.77 1.46
Interaction

TE: 73R P<0.01 B2 5, 7T SRR P<0.001 MRS
™ indicates significance at P<0.001.

Note: " indicates significance at P <0.01.

EWAEAMKZF G, HAKE R 13.23-
18.21 cm, W73 45 d 1 A B 5 K, AR [R] I 8 I
JIE Bt I B (R JE G, ORI R R
(P<0.05), HAKEZ TGS (£S5, HEAT
Tt MG IR E R AR E .

AR T~ AN [R5 I 55 RS ] o 1 & F
b CRZEFR . RZFHSE) M AR asEis (TR
TG JIREE ) AR R 25 (P<0.01), [F]
s 032 5 Y ST () A B[R] AP A (o 25 5
A ek 8 R B[] 38 A 5 ) A AR - 2
P AT R (326 ). JEHN S A BT I 2 %
P RIENR (K2R, RFEHE) WA BEY
e, ELX B AR B RN o A AR 3 R B
PR I P S ST ] 229 5 i) 5 T S AR AT b
REFMBEARR (£7),

3 HS%R

Fh e 2 i DA P 45 S F AR, YA AR
A7, B R R A ST TR ST AT A LR
AEFETE S, WEORRE  WR] 2S A R R A A
R S5 s i 1% 07, WESE e 86 R IV i &
AN S, R R TR, B R
JRIE Y. IR0 CIEAMF T 90 d 1Y%
ERFNE IR BR E & T 4 CWE, 55k 5
N TG A Toona sinensis FT-% 2E5% 5 CIV7EL
LT 10 115 C RIS BEFE A Ll
Idesia polycarpa Fh 1 % 2% 4 CIV i E AL T H 9K
W EW 2 I H e rh SR I, AT A
NAFAEZE S | BRI S AR R B, Ho k2%
ZRARE, MR A BRKRE—E KR, &

WG BEETE B, PRERN T & U, AR R €
SAMFFEKEZKR, ABRREINETES), &
KPR ], T B — AT .

BTG TR BOR R T R 2R AN R Sl
AR AT RERRBLISBE T AN P AR R
SRR ARSI S AR A B AR 25 A R B,
[ A AR R R A Fl 7, BRI ROR [R) I 8 2%
R BRI, HOE SRR AR A, 5T
HIATE S8 BOS TT R R T I08, P i K 4k v
T HAT B o R0 K BUAS [R) IV 98 35 3 R s ]
X ARARTE AR BAFAEMN B 5 25 5, 55kl 45
N VB B iR 45 R 2 )

Toft < ol 5005 52 SR Aol R 118 A7 0 AR R o s ] 452
s, AE ST, K2, MAR
s ARG 58 T S R B B A R 2R R
35.83%, HERmioE " R AE RN 99% 22 R IK,
WLt 2R MR 90% /)N, 22 5 5P SR A
FERAR W4 FISR BRI ) AR, A A 225 . H
FRmi s AR AR T FARRAT 30 d, FEMIRIE
Pl SRR T A R 2F TR 24% LU L, UCHABS
Fl,

Toft s B e P T B R SR AR,
T2 K R b Tk 8, ARG 09 AR b T
TKE N 21.38%, THIEN 3745 g, tLnmait
LT RERH X AR B A TR 39.08 g /N, 7K
10.62% 5 ¥, SZIIE R[] XA AR AR, 7 7E g
K25, WoAF BRI PP e LA

TTC Al {E R —Fp A bR g w3, Al LA
201 L Y ) R A PN A B Y R OB R A T4 P
AL A9 TPF, PRt w FHAEA Y 205 PE RS HE 7R



RS WG L AN [0 AR 5 SE I S AR 1175 1 552 ) 35

B ARBFSESE R R TTC Yt e R 550 7 &
Fo ) 5t 2 AR AR O, RIFE BLAT 1R 4 14 R
TTC Yo n] DAER R WA AR Bl 719 & 28 %, (1
FETN S A TP T % 2R/ N TTC HIE R 1.0%
e a3, ] R DR DR 2 B AR 2R 1A N A B 30 A S
AW AFAE— TG J7, B PR R T 5 K 2 3R
(9.34% ), HHFpF 70 LG ih i ot R3S
FELE, FhFUCkRE I Em, & ZFRIE(LF TTC Y
LA, TTC Ye oy R H A Flodk B A BRHORS i T30
SRR AR R 255, BTGP,

ENGEIESTESY N R Nl st w1 n E
TR ZERME AN R R R (1) AR
T Il B RS (8] ARARFP & 28 . RS T
TIHEEAFAE B o B 25 25 5, IR R I g
i (] A 8 25 9 32 BAE s T AS [R) 0 3 R e
B 20 S AR MR FP T R 2R RZER . I TR
WA RE, (2) 0CIHRARMF IR 2%, &
RS TG AR B, I RO BT 0 AR
BEs B RAMF A0, 4, 8CIHL, H &2
RORFH . ENIRBESARN, 0CIH AN
Ufo (3) B FPT 76 5 K 515 21.38% B, JF7 K
135 d PP 7L 2F K 8.33% LA R, FEAK k2K,
AL 7 g S ik 2 AR Ao 1D S ], 3k 8 2 A
A E B, (4) FH TTC Ze 8 (1.0% He )
AL W AR B R 715 RO, AT AEAR P
I FH

S5 3k

(1] VR, B ARbR s B 2 ML AL at b E ARl S Rk
HE B IRAHE,2011:109-174.

[2] FRITHY. A R AR R (34 (M. A6 a0 Hr ARl H R
#1:,1997:2883-2885.

[3] 3LJe- Buith th BBl AR HE AR (M. b 5t v B ARl H b

(4]

(3]

[6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

#1,2004:75; 195-196.
SRR PN, B G A5 N T b B AR R 45 44 70 1T ).
Mol BLERFSE,1998,11(5):502-507.
5K 7 B, ZE /N0 SC, A5 ) AR AR A ROUL RS o R 5
ARIMIACET R EROLL R, 2012:193-198.
TRYE S BT R A8 T MOl DG R AR Aol K R 8 4
ARIMLS M 2B H it 2005:243-245.
A, /NS (LA, A G P b DX Jo B 8 5
WY R R ST [I]. A R MOl B K241, 2015, 35(10):
6-12.
e R TR AR R A N R R R AR 1
gy A s [P PE A ll BH4,2019,65(6): 18-22.
TR, DM, Scheller Robert, 55 FREE K74 AAR Ff 1
W R ISR I/ E 25241, 2013, 33(2):0382-0388.
R e A, E g Tl 42 A6 8 2R 2 XA A 1 i A
WEDCE RIS [0 S5 R A P24, 2014,
20(4):683-689.
M R KRR, B R, A5 S T S AT (R o~ S5 S R
R[] AR EAR, 2006, 28(5):45-46.
TR, SEHN AR T IREE & WA 5[] A2 R
JEREF2E (HARBEERT ) |, 2004,52(2):137-140.
ISTA.International rules for seed testing[J].Seed Science
and Technology, 1996, 24( Suppl): 151-154.
CORE R, STATISTICAL P, NUURDCT. R: A language
and environment for statistical computing[J]. Computing,
2014 (1) :12-21. doi: 10.1890/0012-9658 (2002 ) 083.
FELIPE D M. Agricolae: Statistical Procedures for Agri-
cultural Research[EB/OL]. R package version 2020,1.3-
2. https: //CRAN.R-project.org/package=agricolae.
SRIFI R, TR, 55 AR Rl R IR T I
TSR D] MOl BR2EA 5T, 2019, 32(2):152-159.
FE I, -4, /N B AN TR 25 5 v %o LU -
ZERFZIRT].FPF,2013,32(12):16-20.
P Ui 25 JA I A AR [ A 35 v o e P A R T
KR ] AL S FREERE2,2010,26(3):55-58.
KA. AN R AL B S AR R 2 AR R ).
Mol 5P ERF,2009,25(3):60-60.
T, B NN A TTCHR I & DA 0%
JI[3].F0F,2020,39(1):156-158.



