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Effect of light qualities and seed size on 14 species

of plants in Pu'er region
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Abstract: In order to provide a scientific basis for the protection of local plants, the germination characteristics o
f 14 common plant seeds in Puer were studied under the conditions of white light, dark, red light and blue light, a
nd the relationships between seed size and germination percentage and germination rate were analyzed. The result

s showed that light qualities had significant effects on seed germination percentage and germination rate on Elsholt
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zia blanda, Osyris quadripartita, Oxyspora paniculata, Ageratum conyzoides(p<0.05). The quality of light had n
o effect on the germination percentage and germination rate of 10 species,Vernonia volkameriifolia, Gordonia chr
ysandra, Laggera pterodonta, Dodonaea viscosa, Crotalaria zanzibarica,Tadehagi triquetrum,Urena lobata,Shuter
ia vestita,Eurya groffii(p>0.05). Among the 10 species, only the seeds of Shuteria involucrata had germinat
ion rate > 20%, all others<20%. The Elsholtzia blanda seeds had the highest percentage in white (89.9%) and
red light (84.7%), germinated fastest in red light(4.93) and at the latest in blue light(11.3d).The germination per
centage of Osyris quadripartita seeds was the highest(80.4%) and their germination rate was the fastest in whit
e light(2.71), the case was opposite under dark and blue light.The seeds of O. quadripartita germinated firstl
y under white and red light(11d) and lastly under dark light(21.7d). The O. paniculata seeds had germination
rate >86% under white and blue light and dark condition, had germination rate of 32% and germinated sl
owest in red light(1.29), and germinated lastly in blue light(13d). The Ageratum conyzoides seeds had hig
hest germination percentage(71.3%) and germination rate(6.46) in red light, lowest in dark condtion(42.5%
and 2.62). The germination initiation time of Vernonia volkameriifolia was first in dark condition(6d), th
en is white light(7d), and the last is in blue(8d) and red light(7.7d). There was a significant negative cor
relation between seed germination rate and seed size in 14 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 ch

ange with the change of light quality.

Key Words: light quality, blue light, red light, germination, seed size

Py — A BA AR EENE S BRI EY R, T H R AN H
SRS A A 2 B A SR E EE MR KL, 2012) o PR R ESER R, W
el IR A 4345 (15 % & ,2006; Baskin & Baskin, 1998; Bewley & Black,1982;Roberts,
1986) , ESZAEVIRIAESE (P, B3, WREE) MG o, HiRIEmesE) S5
M CEBLSE,2015) o

JEREYAEE EE, EAMGE—FREIE, MR —MIEE S (Godo, 2011) o HME S/
JE (KD AR a] DASZ AR ) B 25 P AR SO ARE Cn 4 i 9 R0 R TR) oA o F 1 R FH 40
AR, WEEM. JHES |, XA T M. K& W B B (He,2017). 740,
B TR T R I R, SRR AR ZE M G, FEHOOMAE R RHIER, e BB AL
JER, BRI AT RELE i T SRR BRI SRS K 32 (Burescu,2015). JalaQ011)K I, HJt
MILLE R TEEE (Nepenthes mirabilis) iR, SOG N RERKEF, 406 NIEF
P i . BT EE (2018) Xz R B U R LG REE (2 it HoMp A &, Tl
WA AR BRI 2 s X TR A5E(2016) R B Y X 2 R T 1 R ZE A R, W 640l Fob
TR ZE; FIREFEQOISFFARPL . W3 REHE I BT B T 18 &, PALBRUR
Bhfs BEELRESE (20142) BEAARMIZDE N IIMRIE. BISALS . Rl SLALeh Tk
WA, WG TR R RS, SRR TR R A R MR A — R . ST
i (L. 6. Eb. G X EHL X K BE M 256 (Vernonia volkameriifolia)~ 2 Fi LI
WAE(Gordonia chrysandra) R R} (Laggera pterodonta)~ 7F-Z&¥(Dodonaea viscosa )« 62
¥ IR 5.(Crotalaria zanzibarica)~ %7 %% (Tadehagi triquetrum) = rd Bk 1€ (Urena lobata)-
114 74 15 &L 5. (Shuteria vestita)~ < #2 (Eurya groffii)~ V477 & (Elsholtzia blanda) 7%t (Osyris
quadripartita)« 93 AR (Oxyspora paniculata) « & 7 %] (Ageratum conyzoides)~ " [H 15 & &

(Shuteria involucrata) 3X 14 PREIFR -1 K50 (B 7030 A i .

Tl RN TR B RRAE L — o RN R IFTE A, 5 5O @ A= i

AT REPE I CARR RN 2k A, A 1 R/IN B R 358 S 23 DA — AP0 R 4 HOR A
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HERIBIE o T B R SR AEA AT S TRAG, X SR AR T S B BOA R R . AT
WAL S L PR DR /I 4 6 S MR 1 B A0 SR (R FHL2011) o b3~ KN S IR R 2R
AWK TR AEEFE AR, KR RAEBNMXARAN BN BN FNIHE T
Haiyan Bu (2007) #4507 Hilm AR 570 M, RIUFFBOK (D BiRFEBAR, H
TR CEED) B ACTTARI AR AL BEILSEAE (2008) X 75 6l =y JR AR 2% 43 MR- 14T
THETC, ROUM T BORH R R B ACE RS, e M RA R F MR R £
ZL55 (2007) XAV R AP 7R AR TN SRR R BERE R
WERPARRKAR, MFEREDEF 7 RN GBI R BIRERTER; SRR (200600 K
BB R 51 M RHE VIR 7 ROR BT Ao Aobg, HORREE, EMTRNSMTiEk
REARFR; EISTE (20100 X/NEEE A 11 FEMB TR, Fr RN SHAR, HiK
AL B RPN A R O O, AR O (B B R IT AR [ . X SR S A
AR HRATH 005G H X XA 0l 7 R/ S R B8 T IR RIE R ILARIE -

RSO EH X 14 T WARDRR T HEATRIE ST, X 14 POV IZIIX TR AR IR L BEAR R
ANEEA SR % WA o SR (1D AFRDETOT AT o R E A M ?  (2) FirK
NI BE A TR AR, BT KNS B R 58 RS BB L B AR T AR ? I RE g i
ASTIE T CASPIS A E 3 DXl 5 B DR A7 S 01— R R e S FF

L MBS THE

1.1 WFFTHOAE

WE A T E T B3 X, HARTE 22°27'—23°06'N, 100°19'—101°27'E, 4K 578~2 154
m. R 17.9°C, FLHEM 315d, FHEWNE 1517.8 mm, J& T = REERSIE, B
AR, Ml 20, SRR BANLT™E, ELEE, LRGN, HPRFEE
H55,2014b).
1.2 P REE AL

FlFF 2016 45 9—12 H 43 HER ST 17 28 X L RIS K FE B bk . BTk 7
VM REWIRAE 1 238~1 705 m Z 7], ‘AT G K B 20 20 #RiEY), 7=
MRETE, BANT, fEZERFMA T T80 I 5E,2014b).
L. 3 RNl sE

BN AL BT 8RR F 1000 K7 3 4y, o3l AT RRE, HUL-PIELE R TR E (B
W5, 2014a).
1.4 SEES ik

FhF B SR TR 60 d JEREAT R A SE00 . B RIRFE R BRI 10 °C /25 °C; H K LI
N B (24h) L HEEE (24h) . 4006 (240, BEK660nm) . #E (24h, HEK
447 nm) o AP — AL FREEL S0 KA, 3 IREE, JMNEA 2 JZIE4R. BEAEN 90
mm [WEEFRMAF, EREFRAR N AT B R S0, AR A RN/ s 28 TR K SR SR 4IRS (2L
56,2014a, 2014c) o & 24 h SHATHIRKCIN, PERE ORI RA ISR T IRET, Suitiik
AN, DUREE AR TR 2, WG HEE, SCIRFFsl 40 do SEIRAR)E, XRB R
FHHTEYEREN (TTC ¥%) o 7285 R IR & 2K T 20%, Nz RIK (Jurado & Flores
2005; 82 2014a)
1.5 b ik

K H one- way ANOVA K38 )6 J00f B A 26 . W R 2R (W fe M RE RE s &b 38 2 1) (1) 22 4
LR B /N2 22 v (LSD) #HATRE S Fh g R 3. B RIEZ . B R IF UG 8] 5 Fh 5K
/NG ZR ] Pearson AHOGAMHT (B2 BACHEZ . B R IFUEIT (B FNFR K /NBEAT ) IE D) %
) (BEBIFE, 2008, 2014a, 2014b, 2014c, 2015). FEEHAME: BHRF, RIFFIGR S



B SRS R WG M SN B (%) BRI RIEEL (GR) = GI/Ti+Go/T2 +...+Gt /Tt,
Tt AR R REL, Gt N t B (R B 20 B B+, 2008, 2014a, 2014b, 2014c, 2015).
Gt A SPSS17. 0.

2. 4
2. 1 ARSNGB AT 81 & K
R 114 PR T RN B FDEI T B AR B R E R R IT 4G ]

Tablel Seed size and germination characteristics of 14 species under different light quality

JeE AT Light
1% White light I Dark #% Blue light £15% Red light
THIE (g
i Species o . o N [ o [ o [
Seed size() K% \ B R IF U 6] HRHES el e BRI UGN 6] HRHES ) R ITUGIR 7] R Y \ R ITUGIR 5]
diix Wit Wik
Germination Days to first Germination Germination Days to first Germination Days to first Germination Days to first
Germination rate Germination rate Germination rate
percentage germination percentage rate germination percentage germination percentage germination

KRUFBENS 2 Vernonia
0.52+0.02 6.0+1.6a 0.39+0.11a 7.0+0ab 17.3£7.4b 0.97+£0.21b 6+0a 16.0£0ab  0.77£0.99ab  8+1b  13.3+5.7ab 0.68+0.29ab 7.7+0.6b
volkameriifolia

i g LA
24.2540.69 5.3+5.0a 0.07£0.11a 35.6+14ab 4.0+5.7a  0.04£0.06a  49+1.7b 4.2+0a 0.07+£0.02a 31+12.7a 20.0+£8.6b  0.37+0.16b 20.3+5.8a
Gordonia chrysandra

KR
Laggera pterodonta

FET

0.03+£0.001 3.3+2.5a 0.10+0.09a 30.7£17ab 1.3+1.9a  0.06+0.09a  39+19.1b 1.3+0a 0.02+0.02a 47.5+3.5b 4.0+1.6a 0.17+0.67a 14.7+3.2a

7.56+0.32 0Oa Oa — 0Oa Oa — 0.1£0.3a  0.23+0.17b  14.7£3.2 0Oa 0b —
Dodonaea viscosa

624 PR . Crotalaria
3.76+£0.09 18.4+5.4a 2.99+1.41a 2+0a 12.742.5a  2.58+0.38a  1.740.6a 11.2+2.9a  2.58+0.65a 2+0a 14.0£2.8a  2.294+0.59a 2+0a
zanzibarica

s o g
i A gl
0.09£0.003 68.8£8.7b 6.39+1.11a 3.7+0.6a 42.5+9.0a 2.62+0.55b 4+la 62.8+5.4b 5.66+0.28b 3.3+0.6a 71.3£3.4b 6.46+0.09a 4+0a
Ageratum conyzoides

TR S
10.31£0.06 9.3+7.5a 1.67+1.73a 2.7+0.6a 6.7+1.9a  1.11+0.31a 3+0a 12.0+#4.0a  1.42+0.47a  3+0a 12.043.3a  1.85£0.71a  2.3+0.6a
Tadehagi triquetrum

Py oLy ¥
1.46+0.06 2.0+1.6a 0.15+0.22a 25.3+22.8a 0Oa Oa — 2.0+£1.6a  0.11£0.09a 22.7+24a 0a Oa —
Urena lobata

VG156 5
4.07£0.09 8.0+4.3a 0.71£0.37a 3.3+0.6a 9.3£3.4a  0.69+0.12a 4+0a 4.0+3.7a  0.47+0.38a 3+0a 4.740.9a  0.53£0.09a 3.7+1.2a
Shuteria vestita

o A 39.0+20.8
6.49+0.74 2.83+1.82a 44+0a 24.849.8a 1.33+0.83a  13+15.6a 33.8+13.8a 1.24+0.69a 8.5+6.4a 12.0+8.6a 1.03+0.74a 7.3+5.8a
Shuteria involucrata a
D475
0.08+0.002 89.9+9.3a 3.83+1.06a 5+0a  44.3+£2.9b 2.87+0.58a 5+0a 61.6£7.3b 1.36+0.13b 11.3+0.6b 84.749.4a 4.93+0.77b 5+0a
Elsholtzia blanda
2z

0.02+0.005 80.4+5.8a 2.71+0.28a  11+0a  43.9+1.4b 0.73£0.06b 21.7+4.6b 38.0+2.0b 0.85+0.02b  16+0c  70.844.7a 2.43+0.10b  11+0a
Osyris quadripartita

RFA
0.09+0.002 89.3+8.2b 3.52+0.34b 11.7+0.6a 87.5+3.4b  3.53+0.13b 1140a  86.5£10.8b 2.88+0.39c  13+0b  32.0+4.3a 1.29+0.12a 11.7£1.2a
Oxyspora paniculata




KK Eurya groffii

0.77+0.01 0 0 — 0 0 — 0 0

T FRRE S0, R e B R RN Z R A B E (P>0.05), FRARRREREE (P<0.05) .
Note: In the same category, the same index letter indicates that the difference was not significant (£>0.05), while
the difference in letters indicates that the difference was significant (P <0.05).

2. L1 JERXN 78 R ZR A

14 MtEY, KMPEESS . i fitde. RRFH ER7. 2R E. #/H %, o
FIMUBRAE . VIR R RS O MRIIR TAELD G, B, ORI I 21 TR I A AR
NF20% (KD .

BRI Z M Ros, JCBXT I E . W R ORR T R R A R 2 R
(P<0.001) , XF7E A HIF5 BT A AT L EPW (P<0.05) 5 JEHA KHBESE . ~F it
T RRFH ERTF. REHRG . S5 mtibkie. TEEaE. [ig. FEEED
10 NIRRT 85 AR BCH BE W (R 2) .

VU5 M FLEAE (89.9%) FIZLIGT (84.7%) MBI RFIIIE 84% L I, &S T8
i (44.3%)  BOET (61.6%) MIBARE; WM FAERILT (80.4%) MZIET (70.7%)
MR, WEm T B (43.9%) FMEH (38%) FHIHI AR, JTFAMFIHKEIE AN,
FRHG Bt T HITE 86% LA b, B T4 R (32%) o B BIF 7B K RALLLIE T (71.3%)
B, BEET G (68.8%) A (62.8%) , MG (42.5%) %M FHiRFRIK, EHK
T H A=A K

2. 1.2 JEBN 7 85 R R R

JCIRXE A G VB R T ARF TR ACE AR AR E T (P<0.001) , X PUJTE R A
ARG RFL (P<0.05) o SO KBS . i ifiE. RRFF FZE 7. LR
. BFR. mEMBE. PR EE. M. PEfEEE 10 NIRRT R E R
HEELN (K2 .

VU757 A FAELLG PR BRI (4.93) , RS T HAMKM TS RESR, Hhsk
PENB R R (1.36) 5 WEMRI P AEARE A R (2.73) , BEFmETHAM=A
FAT, BEERAF TR (0.71) 5 RTAM 7B ACEAAE FOCMIBRRE Ttk (3.52 #13.53) ,
6T RAE (129 HWHEEMFHRERMELOCT RN (6.46) , BT HIGT (639,
B3 T AR B A

2. 1.3 JEBN A3 0 R T 4h e R)

TGN KM BENS AT . = bdkde. DUJTHE . e SRR 5 FE Y - 17 KT 4RI R]
ARFELN (P<0.05) , XHFFCHIH AR A 825200

WUTERTAEFDE. 206, BIEFA TIES 5 RITMEAA, MEDOL TS 11 KA T
W WEMRRTELA O (11 d) MEAYs (11 d) FERIFAERR &R, 2E (21.67d) %
TR ACZFIT ORI A1 B s AR T AR M~ FE O R AT IR A e (13 d) , BT HAb=
AR, BOG A0, BRI R ITARIN (A1 25 22 5 R BRE NS 2 11 R T 06 I [ 6 J I 2% 1F
N, RIEREDET, BEOUAZODE TR .

F 2 JERE 14 PR R AN RO (R T 2T
Tablel Effect of light quality on seed germination characteristics of 14 plants ( one- way ANOVA)

i R 2% W R
Pi%h Species Germination percentage Germination rate
df F P df F p
KBENS 3 Vernonia volkameriifolia 3 2.281 ns 3 3.193 ns
= B 1IALTE Gordonia chrysandra 3 3.674 ns 3 5.467 ns




KRR} Laggera pterodonta 3 0.944 ns 3 1.512 ns

%25 F Dodonaea viscosa 3 3.000 ns 3 3.692 ns
W#E R R 5. Crotalaria zanzibarica 3 1.479 ns 3 0.297 ns
157 #i] Ageratum conyzoides 3 6.910 * 3 21.392 ok
#iri % Tadehagi triquetrum 3 0.638 ns 3 0.300 ns
Z Bk AE Urena lobata 3 2.000 ns 3 0.353 ns
VU145 5. Shuteria vestita 3 1.270 ns 3 1.270 ns
v [ 75 %5 . Shuteria involucrata 3 1.533 ns 3 1.441 ns
VU5 % Elsholtzia blanda 3 15.112 okk 3 10.808 ok
%t Osyris quadripartita 3 42,988  kxk 3 101.612 ok
RTFK Oxyspora paniculata 3 29.163 HHE 3 34.054 HHE
514 Eurya groffii 3 1.000 ns 3 1.000 ns

2. 2 FF R/ Fh 7B K KIS

KRBT 14 ANFid, P RANE SRR, PR E 4.249 mg/bL, KRR
= LIIAEAE 24.25 mg/kr, /AP AT E 0.02 mg/fi. (R 1)

MR MT I R: EEDG. B, WG, 26T 14 My Fh-v 85 R 2 557 KN
[H35A BZE AR (B 1D 5 PPkl s, BRI AR A5 Fh 7 /N A 5O G0
#, HARE,

I3 AEL 4 FIAGRMEY) . 4 PSR AERMEYI R, RO B L. ZOU%MT,
IR Z . BRI S RN REHRKKR.
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B3 White light
o
= r=-0.636* F=0.014

o 28 Dark
r=-0.609* P=0.021
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Fig.1 Relationship between seed size (1000-grain weight) and seed germination percentage
3. & 5L

14 MR, RHBEE%. b, RRPF ER71. LERERE. #5%. ©
FHPkAE . PURIE A T KA KR T 7ESEER 11 4 SG RS AF T 354 TR BRR 25 (Jurado &
Flores,2005), tH A& YA SLIG 26— . AN [FDGHE I A B 4T Bl I L - (R IR AR, 3 75 22
B T Tl AR AR AT 5

WEFLR R IG5 WA IR TR SRARRL, B Eh. A RIT Kk, B, 3
SRt Eg KA MHIVER . FEIER AR, DA EDEH AR X (660nm A DG
PR K BA R ER, TTDAEBRIRER, X1 Borthwick (1954) S AE S I Fi 45 F AL
2106 (660nm) A LA INFH N SR R TG, (R3EH 2R R B RG, RFR TR
BTV, MMARRBRMFIORIR CEILE,2014a) o BCRBREZMET, R MHAREIA R LA
AT R, BTUAB R B EIREE NG, XAEDEE (2015 MILHEEM . 25
S (2012) WPEZEFEZF TR A R — 8. W7, Wi BEELSME LRER T/
HFT, AHRADEHIB K TR RG22 5, R HREANFERKK G, 7525 N R R K.
RPARPFX0 WA TR, HLCEAPHIM 8K, XA RIC A #HaE HI, 7T he
SO AAG O¢, A ekl o R 75 22 HEUR R I TR] RO BRAE AT DAREBR A 1~ IR AR . 210611
K HR A AT REIE SR ARPFIHEANRAERIR. 2006 (1 d) AEYE (1 d) P&
ZEIFUEIS (A B 5, A Jala (2011) X228 (Nepenthes mirabilis) Fh-¥-HF 45 R—3 746,
KMBEEA . RTARRBE T RRE, ~rHBEa s N RS, WEae. 4.
N B R AR (] f 5, AR Mg & T GRS TR0 D6 B 2K, AT WAS [F] 4 Fodp - i
RIFUGRES RIS e 75 KA — 8 2 5. Xz F oty s Sy Em A o0, S o
YA TE B G A e D N IR AL B ok (FE RIS, BROAAAT 8R4 55 2 1 5 R
(Rojas,1997),

EEDE BEE . BE. 206 PR IIE R R SR RN BE AR Fh
THIRIER, BHRITIENE ST RKNARRAWE . HHFR 14 FEYM I RE 57K
AR R GEIMSE (2008) « MEHESE (2007) « TR (2007)  FXAZE (2006)



VB 9845 5 — B AHAHIT T8 R AN [R] 65 [8) - B R 238 A M 1~ R/ SR R 22 0 ORI
TP R E R B A B S AR TS AR T, KP4 5 52 % B 052 m . CE 40 1 EE /s
PP AL, KFh7 BA R S 7% 20 A 2 1 e 58 4 (1 B i — S8 5 (A s T /NFh 7
HTHES . MEN IR D70, Ho R RA S I0H, e 5 e i IAF 6 b
(Wulff,1986; 4 H5%,2008) , {HIEfGHIR AR, &2 ZHdg & RAME . FpF K/t
Pr b2 PR IRSE AR R E, MOEARI A BB P T K/ Bk n] ge A L & .
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