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Abstract: In order to provide a scientific reference for the protection of local plants, the germination characteristics of

fourteen common plant seeds in Puer were studied under the conditions of white light, dark, red light and blue light,
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and the relationships between seed size and germination percentage and germination rate were analyzed. The results
showed that light qualities had significant effects on seed germination percentage and germination rate on Elsholizia blan-
da, Osyris quadripartita, Oxyspora paniculaia, Ageratum conyzoides( P<0.05). The quality of light had no effect on the
germination percentage and germination rate of ten species, Vernonia volkameriifolia, Gordonia chrysandra, Laggera pter-
odonta, Dodonaea viscosa, Crotalaria zanzibarica, Tadehagi iriquetrum, Urena lobata, Shuteria vestita, Eurya groffii
and Shuteria involucrata (P>0.05). Among the ten species, only the seeds of S. involucrata had germination rate >
20% , all others < 20%. Elsholizia blanda seeds had the highest percentage in white (89.9%) and red light (84.7%) ,
germinated the fastest in red light(4.93) and at the latest in blue light(11.3 d). The germination percentage of Osyris
quadripartita seeds was the highest(80.4% ) and their germination rate was the fastest in white light(2.71) , the case was
opposite under dark and blue light(43.9% and 38% ). The seeds of O. quadripartita germinated firstly under white and
red light(11 d) and lastly under dark light(21.7 d). The O. paniculata seeds had germination rate > 86% under white
and blue light and dark condition, had germination rate of 32% and germinated slowest in red light(1.29) , and germina-
ted lastly in blue light(13 d). The Ageratum conyzoides seeds had highest germination percentage(71.3%) and germina-
tion rate(6.46) in red light, lowest in dark condtion(42.5% and 2.62). The germination initiation time of Vernonia
volkameriifolia was the first in dark condition(6 d), then was white light(7 d), and the last was in blue(8 d) and red
light (7.7 d). There was a significant negative correlation between seed germination rate and seed size in fourteen
species. There was also a negative correlation between seed germination rate, germination initiation time and seed size,
but it was not significant. The relationship between seed size and germination percentage, germination rate and initiation
time did not change with the change of light quality.

Key words: light quality, blue light, red light, germination, seed size
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Table 1 Seed size and germination characteristics of fourteen species under different light qualities
SRR & A Light
1% White light PRI Dark {5 )% Blue light £15€ Red light
TR N N s s
Py Fh Seed PEER . .. Wik HEZR . Wi & HER . Wi % HE= . Wi &
e o G %GR wm e GUE wm e GOT wn i
(2) ) A E] . A E] . HAR E . A W]
nation . nation . nation . nation .
. Germi- Days to .~ Germi- Days to . Germi- Days to .. Germi- Days to
PETCen=  ation the first  PSCC  nation the first  PCC°" nation the first PC oo nation  the first
tage rate germi- lage rate germi- lage rate germi- tage rate germi-
o g te) o
(%) nation (%) nation (%) nation (%) nation
Kt BENS 45 0.52+ 6.0+ 039+ 7.0+ 173+ 0.97% 6+ 16.0+ 0.77+ 8+ 13.3x  0.68x  7.7%
Vernonia volkameriifolia  0.02 1.6a 0.11a Oab 7.4b 0.21b Oa O0ab  0.99ab 1b 5.7ab  0.29ab  0.6b
pagapiigiinid 24.25+ 5.3+  0.07x 35.6x 4.0+  0.04% 49+ 4.2+  0.07x 31+ 20.0+ 0.37+ 20.3=%
Gordonia chrysandra 0.69 5.0a 0.11a 14ab 5.7a 0.06a 1.7b Oa 0.02a 12.7a 8.6b 0.16b 5.8a

RSt 0.03+ 3.3+ 0.10x 307+ 1.3z
Laggera pterodonta 0.001 2.5a 0.09a 17ab 1.9a
FET 7.56x  Oa 0Oa — 0a
Dodonaea viscosa 0.32
JER R 3.76x  18.4x 299+  2x 12.7+
Crotalaria zanzibarica  0.09 5.4a 1.41a Oa 2.5a
T ] 0.09+ 68.8+ 639+ 3.7& 42.5%

Ageratum conyzoides  0.003 8.7b 1.11a 0.6a 9.0a

A 1031+ 9.3+  1.67+ 2.7« T+
Tadehagi triquetrum 0.06 7.5a 1.73a 0.6a 1.9a

=M B AE 1.46x 2.0+ 0.15x 253=x 0Oa

Urena lobata 0.06 1.6a 0.22a 22.8a

VYT 1 B 5 4.07+ 8.0+ 0.71x 3.3z  9.3x
Shuteria vestita 0.09 4.3a 0.37a 0.6a 3.4a
A A 6.49+ 39.0+ 2.83x 4=  24.8x
S. involucrata 0.74 20.8a 1.82a Oa 9.8a
ity 0.08+ 89.9+ 3.83% 5+ 44.3+
Elsholizia blanda 0.002 9.3a 1.06a Oa 2.9b
et 0.02+ 80.4x 2.71x 11z  43.9x

Osyris quadripartita ~ 0.005 5.8a 0.28a Oa 1.4b

RTAR 0.09+ 89.3x 3.52+ 11.7+ 87.5%
Oxyspora paniculata  0.002 8.2b 0.34b 0.6a 3.4b
i 0.77= 0 0 — 0
Eurya groffii 0.01

1.33+ 13+ 33.8+x  1.24=% 8.5+ 12.0+ 1.03x 7.
0.83a 15.6a 13.8a 0.69a 6.4a 8.6a 0.74a 5

0.06+ 39+ 1.3+ 0.02+ 47.5+ 4.0+ 0.17+  14.7+
0.09a 19.1b Oa 0.02a 3.5b 1.6a 0.67a 3.2a

— 0.1+  0.23x 14.7+ Oa 0b —
0.3a 0.17b 3.2

2.58+ 1.7+ 11.2+  2.58+ 2+ 14.0+  2.29x 2+
0.38a 0.6a 2.9a 0.65a Oa 2.8a 0.59a Oa

2.62+ 4+ 62.8+ 5.66+ 3.3+ 71.3+  6.46+ 4+
0.55b la 5.4b 0.28b 0.6a 3.4b 0.09a Oa

1.11+ 3+ 12.0+  1.42% 3+ 12.0+ 1.85% 2.3+
0.31a Oa 4.0a 0.47a Oa 3.3a 0.71a 0.6a

— 2.0+ 0.11x 22.7+ Oa Oa —
1.6a 0.09a 24a

0.69+ 4+ 4.0+ 0.47+ 3+ 4.7+ 0.53+ 3.7+
0.12a Oa 3.7a 0.38a Oa 0.9a 0.09a 1.2a

2.87+ 5+ 61.6+ 1.36% 11.3+ 84.7+ 4.93x 5+
0.58a Oa 7.3b 0.13b 0.6b 9.4a 0.77b Oa

0.73+ 21.7+ 38.0+ 0.85% 16+ 70.8+  2.43+ 11+
0.06b 4.6b 2.0b 0.02b Oc 4.7a 0.10b Oa

3.53+ 11+ 86.5+ 2.88% 13+ 32.0+  1.29+ 11.7+
0.13b Oa 10.8b  0.39¢ 0b 4.3a 0.12a 1.
— 0 0 — 0 0 —

. AR 20 Rl — 48R E AR R R E R AR (P>0.05) , FREAFRFRZEREE (P<0.05),

Note: In the same category, the same index letters indicate that the differences was not significant ( P>0.05) , while the different letters in-

dicates that the differences was significant (P<0.05).
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Table 2 Effects of light quality on seed germination characteristics of fourteen plants (one-way ANOVA)
&S [P s
Yy Germination percentage Germination rate
Species
df F P df F P
KM BEMG 3 Vernonia volkameriifolia 3 2.281 ns 3 3.193 ns
= IWMEAE Gordonia chrysandra 3 3.674 ns 3 5.467 ns
B R} Laggera pterodonia 3 0.944 ns 3 1.512 ns
7EZ T Dodonaea viscosa 3 3.000 ns 3 3.692 ns
N R T Crotalaria zanzibarica 3 1.479 ns 3 0.297 ns
FEFH] Ageratum conyzoides 3 6.910 * 3 21.392 sk
1 AE Tadehagi triquetrum 3 0.638 ns 3 0.300 ns
BFFHIBEAE Urena lobata 3 2.000 ns 3 0.353 ns
VU R 1 8 5. Shuteria vestita 3 1.270 ns 3 1.270 ns
HEEHLE S, involucrata 3 1.533 ns 3 1.441 ns
P75 Elsholtzia blanda 3 15.112 kek 3 10.808 Hk
V5T Osyris quadripartita 3 42.988 ek 3 101.612 ok
RTF AR Oxyspora paniculata 3 29.163 ok 3 34.054 ok
K Eurya groffii 3 1.000 ns 3 1.000 ns

T * IR P<0.05, s IR P<0.01, #3x /R P<0.001, ns &R P>0.05,
Note: * means P<0.05, #** means P<0.01, **% means P<0.001,ns means P>0.05,

MBENG S | Z IR R RPE R T ORI
TOHIER oM kAE PEE AL A P
TEALE 10 AP 0 Fl 7 8 R R BA W3
(%2),

PUJr & FfF 7E 6 (89.9%) M4 ok
(84.7%) W K RITE 84% UL I, B & T B
(44.3%) WG (61.6%) [ & 3 v & Fh 175
6T (80.4%) FILIIER (70.7% ) Y & 3%, i 2%
TR (43.9%) MWL (38%) F R & %R
FARFI 8 KR AE 6 R RS DG T A TE 86% LU
b R E R TG (32%) o 787 S Fl 1 1 &
BRI (71.3% ) Feiey , W =5 TG (68.8% ) Fll
WG (62.8%) , B (42.5%) 540 T o kK ZRAKL,
AT Al = AN K
212 RAEAAFH AR FQHw RN ER
#) UDER RFRFF Y K R A W R (P<
0.001) , X U J5 i85 0 & o A ik 2 520 ( P<0.05)

XTI BENG 45 | < m LAt e R R EFR T
JERER G HA o AL PR A T
B E AL 10 PR G BT R R A
WELW(R2),

VU7 Tl T AE L0 06 N W & SR R P (4.93)
i T A SR BB R R B A T
KRS (1.36) s A A F i K R AE DL T
et (2.73) , B T HAL = A0, B AT
1% (0.71) 3 R F AR F 8 & 3R AE 116 HLR IS
et (3.52 F13.53) 4000 F et (1.29) ; 75 A i
Pl & R AR L0 T et (6.46) &= T HDO6
T(6.39) , 3 & T HAB S T KR,
2.1.3 R AHAF R4 ur R Hom N R
WEENS 4G | 2 p kAL DU Y R TOR S R
) 4 - & 0 B ) A7 S 3552 ) ( P<0.05)
XA GE  IAB P Rl A 25 5 e

VU7 A TR DG 206 BB AT TR
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2 S
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Note: Germination percentage and seed size were arctangent transformed.
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Fig. 1

5 RIFMREE &, MEEE TAES 11 KA TR &7
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[) e -, B (21.67 d) 5 T K 2T b sf 1) e W 5
IRF AP FAE WO T B & IR BT MR (13 d)
B EAR T HA = A5, FO6 2000 RN RS
B[R] AT B 5 22 57 5 Kk RS 44 1 % I U 1sF (] A
BT ERY,RE RO T, B Mat
B
2.2 FF KT F LR BT

WS R 14 AR B R/ S A
K, VY HER T 4.249 me, fe KA T = 5 AL
16, R4k 24.25 mg, \&/NFI T TP AR F 1Y
FRRIE 0.02 mg(F£ 1),

AHOCM BT s 7 DG PRI D6 (2GS
T 14 B P R 1 8 &R 5 R RN E B
FHAECR (B 1) s R Al 5 i &k I 4R i

Relationship between seed size(1 000-grain weight) and seed germination percentage

(8] 55 5 R/ A AR SC R AR (B 3
SN 4 FhEGRHEY) 4 TSI AL R ) Fh 5

O AR D R D ZDEARE R B AR

KA G TR R/NR B R RFEMR KR

3 Wik 5 4k

14 FiAE Py b, RN BENS 2 | 2 g LA AL L R R
FHER T OCER R G B R e kAR | v
FATERL AR R ESE I Y 4 LIRS 8
b FARIERZS (Jurado & Flores, 2005 ) , 5 5 2 1
ARSI S5 AR R N [RGB AN BE T R X 2 A
FHIRIR 0 75— 2D I AT i AR AR (I

ARWETE K B, P4 J7 8 v BT RO R i T SR
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R 2T 48 X3 (660 nm 3% K ) B 6 I X Bl T &
HA MR, 7T LU bR R IR, X F1 Borthwick et
al. (1954) X A= 3% 19 BF 5% 45 SR 25 b, 40 9% (660
nm) 7] LSS P SR 2 AT A R S
TE B, Xof ot 7 | S il Ao 2R A7 90 DT A Bk
T B ORHIR (FE B 45 2014a) o BRI BRI 451
T OCEMEARRER B L AT & TR, B L &
TR E ARG, 3R 4 B 52 45 (2015) X 1L A
TERhF 225 (2012) X 28259 22 Fh 1 1 Bl 2 A
FREEIR—E, PE A ERELEAR LORE R
T TR T AER NG 1 T R T 22 5%, R
oa o NG b O o o el N a4 2 (1
P ARBIF RGBT 5K, (AL 6 E040 il Fh
FBE &, X PP 2SS I8 WA HGE B0, TTRE S 40 6 R
SR A G, A Se I R 2 B R G e s A]
e B S AT DA SR Fh R AR, 0% A0 4 sk (] BB B mT
BB TR T AR FIEA AR, 2056 (11 d) M
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