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Ecological Characteristics of Germination of Plukenetia volubilis Seeds
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Abstract: The characteristics of mature seeds and the effect factors of temperature, light and moisture content on
seed germination of Plukenetia volubilis were studied. The results showed that the germination of P. volubilis seeds
was extrenely sensitive to temperature with very low germinate rate at 15°C , while all seeds could germinate within two
weeks under 25°C—35°C. The temperature fluctuation 25°C/15°C) did not increase markedly seed germination rate. The
illumination was not necessary condition to seed germination, but light decrcased seed germination rate under
temperature fluctuation 25°C/15°C). All of seeds could germinate at normal temperature 30°C) even with extremely low
relative water content (1.55%) and treated with liquid nitrogen for 24 hours. P. volubilis seeds could germinate well
with suitable moisture content at 25°C—35%C, it was reason that P. volubilis seedlings had good restoration under
provenance of tropical rain forest. So P. volubilis was suitable for seed breeding.

Key words: Plukenetia volubilis L.; Seed; Germination; Temperature; Light; Moisture content

R RI T TR B A B A R LA S Wy Rl 2
PIHBIOMG A S A BIAC o R PR
SN BB AR A LAZERE B S AT TR,
KEA PG EI R g A R, P2 EE
LYHBORIIT KR, KBAET sillit 1+ %510
PRI RG Rl 7 W7 -5 &l e e v H BRI A
SRR o AERR TR KA S R W R B B

s HE: 2011-03-23 B HE: 2011-06-04

SRR ER L I AP So 55 1K S, ATl AN T
Rl 2 1 R = A 2 LR R SRR AR
P AN, S BRI IR T o TR I
FIIK 3R W Rl B 5 B R BEBR BRI 1, 45 RS I
TR FH R mRATG R . FHRREL YA
YiiTw SRR PE T S R DY BT TR E R R
ARG

B4 hERERAL B H AR AT H (KSCX2EWQL7); EF B ARARIEILS T 37 H (31170641) %8
FEZ Wy EATEA984 ~), &, Wi, F2E NP BRI 25T, emil: fiaodongying09@ 126.com

* JEiR{E#H Cormresponding author, email: czg@xtbg.org.cn



530 P AT P 2 it

19 %

I EE (Plukenetia volubilis L)X 2 B ISR, &K
1A EBuphorbiaceae)t)—Fi A BB ALYy, 254
FRME IR AR, SRICAHIR, R 4~6 122
i1, GAZOH L RFRIF . FFaa KR ARG
TR , 2 i NI A IR 92% LA b b, W RRIR 1Y
ik 0% PR TR, R R A R
AR A T P R A R L
2 A At A Tl R B B IR R
ELHIBET 2006 45 I M | FP A2 B P DU 44 84
WAL PRS0 Al L Rl Tl R (2 A2
FHE SR AR IAE . A SV B B MR
W R RS0 BRI G I S e B 45 , X s Rl T 1Y
B R A5A 5 R P B LT R A K A A 2B LB
AEEZE N, W, W A T 5 R &R
FHERAK SR
1 APRHAT
1.1 X4

5L 311 B (Plukenetia volubilis L) R 52 F
2010 47 2 H H12R E PE DU N B FE bl 5 iR B
R . SRS R R ML B 24 AN R SE, RIS 0
2 001 mm WfiEdR- R RIE L SCEH AR R LR Rl 7
KIEBFI B I o H 2R B Rl B i AR IR TR
BT GZX-9140MBE A W+ 454 v 60°C 4E i T4
48 h EHEE,FRBCTE, BE 4 K, HERLAH5
W KR JEARIRSE 2, BEHLEEH 500 Riff+
R, BE 4 IR TR R, Mg KEC)=
[ i it 2 - e R TR LR TR ] X 100% o

1.2 FHENRESERLE

BEE 5 AME T 15°C .20%C . 25°C . 30°C . 35C, LA
M A T3 (7: 00-21: 00,25°C 14 h; 21: 00-7: 00,
15°C 10 hytt 6 7KV, SLHR BB ARG (7 00-
21:00,20 pmol m™s %I 14 h; #¢JA] 21: 00-7: 00, B
510 h)yRI2 B 2 K, A E7E HPG280B ALY
MEEFRA P AT, AEREFR L3120 mm x 15 om) P fiA
1% Bl bl AL, 48 55 92 LG Flr 20 iR 28 T4k
Ab BRI R, R B S N ERE

1.3 FFRI ok Bk Fm{ERIR S

LA 1% SR oA A ACHE T, S5 2R LA i 20 iRl
T R B 4 AL BT orAE 15C 300 TR, K
120 h, % 20 b AR THET, IR

Kito WAL 30CT, 25T 8K 2h 24 h48h.% h
USRI TR AR, S O R %

AT B A Bl AR B % I FH A R A
K, R 1 d BUBI AR LT IR A K
5 BRSO K 1 AR K (K 8 YT IM
TR TFRA R P AL P 24 b, AbBEI Rl T2 78
30°C 1) 1% BENgRE Rl &, S Ll &,

1.4 HES

BARKL LRI 05 om 4 SRRl Fllf & IAR U
T BRI (45 Kb P B 1 d WA R B0, oA 1y
SRR SRR o X T AR B & IR, o 5
S A ARSI, HEW A REL, HAK
%) =W RFF BRI FH x 100% o XFFir T8
R R R 5 225347 (One-Way AVOVA)FIAH 37,
¢ RIGHATLI 44T

2 G5 AT

2.1 RERMTFHAE

MBI, RIMER L ER R 36.26 ~
43.16 mm, R4 A NINBE)Z, IR JE A T Ak I A
HABE SRR S b B WK HL A, K AR A R
B8 T REF B FNF SR T REF T KA &
FIsESR SR A AR Sk 1 ~2 AN H T ARIERl 718
EHTE S R MY , A R R 7K 19.17 ~
22.87 mm, 5% 15.2 ~ 18.94 mm, Rt 7 T ki B B {H N
1254 g, FrFErkE 40 10.7% , & F 3R &K &
(13.1%); F K5 KR 103% , /N TRl 25 Kk =
(t=55,P>0.05), 3L MIME P41 B K Bk
WI/DNe Rl 5 SRS A P 1) 55.9% , i i /7
H: PN 658% o SR B MR 7 A TR E K
FE AR A B JRRL T B S A I RS

2.2 BEMARBREHMNHELZNRIE
BRI T @5°C ~35°C), BAlgemi 775 2 A
S K. BEE TR TR, Rl 7 000 R R
e WiRHE 7 RIS, £ AL B (W B R 25 5
FH(ANOVA, F=273, P<0.05), & #(30°C .35C )4+ 44:
TRIF I R 25k 3] 81.7% ,25C T K 20% , [ R
25°C /M 15°C IS MR 26 14 T DR 5% , T A% iR
(15C 200X TEBAEFFH K. £ ZiXK WK
31d H,15CARIR T, 0 26 d e WA, B 30d J5H
AR GE% IFIFET R 1A), AE20CTF, RA 20%



Ep ]

PRATESE BT TR I R AR BTIE 531

# 1  BEMBEERS XFFRIE
Table 1 The characteristics of Plukenetia volubilis seeds and fruits

$#{E Characteristics Mean + SD
SRYCHA Fruit diameter (mm) 39.1+195
Rz RS Peel thickness (mm) 398 038
Rz /K& Peel moisture content (%) 131185
FhFRLE 1000-seed weight (g) 1254 £137
Fh ¥ Seed length (mm) 207 £0.78
FhFIEEE Seed width (mm) 168 £0.76
FhRZJE S Seed coat thickness (mm) 047 £0.04
AT H/KE Seed moisture content (% ) 10.7 £093
ARz /K& Seed coat moisture content (% ) 114 £052
A= /KE Seed kemel moisture content (% ) 103 £1.19
FhF (5 LG Wy RELEE Seed / fruit biomess ratio (%) 559062
A ER T4 YR Y Seed kernel /seed biomass ratio (%) 658 £004

MR FRER I R . RAMT, RA Y 13 WFF
e &, 25°C T R FRE 23 & , sE— 45 WK
TR TR R R, R K I W R ],
Lt RS B PR WA R MRLEE S 25°C ~ 35°C, 25°C/15C

AT LR B E R TR PN R %@ =54,

110
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90 ——15TC
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70 - —*—25TC/15C
—=—25TC
——307C
501 ——35C
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10 +

B & % Germination rate (%)
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i & K # Germination days
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c:\‘= DL
< 80t 2 Dark
8
g eof :
E
E 40t g 2
(%]
&} a
& 201
= aa
= O_I:- . . L i
15 20 25/15 25 30 35

B K% Germination temperature ('C)

B EEQFRDGRGX B TR AR LA RN 2R BE P <005),
Fig. 1 Effects of tenperature (A) and light (B) on germination rate of P. volubilis seeds. Different letters above column indicate significant difference at 0.05

level.
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B2 BT IRAKS AR S KR (A)RAE 30 CFIHE RHB). A IR iR 25 57 8.3 (P <005).
Fig. 2 Relative water content (A) of P. volubilis seeds after water absorption and gemmination rate (B) at 30°C. Different ktters between different

tenperatures indicate significant difference at 0.05 level
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Fig. 3 Germination rate of P. volubilis seeds at 30°C with different moisture content (A) and treated with liquid nitrogen for 24 h (B), respectively

378

AR TR P 04T, Ellis T AR 40 3 K
X BRI T P IIERD T TE R MR To TR HE
T AAE B b J55 95 12 2K B AR, Wk — 25 T4 51
1% ~5% I8 K-St I FEAR I T A% B AR $5R T 10 05
Vo BT PRl T A K it IR ALK I DO ok 2 2 0%

PR v PRl T RETR 52 — BB AR, M
B K B IR R 2 SRR P AT
v [R] PRl TSR (Piper nigrum)F1 HHoR: Rl HE(Coffea
canephora), SRV 5 /K REL R, R FHKET %
BEARIN ) 10%), & IILTPeaR, |’
MR A B K 2] 1.55% FIR A8 S , 708 B 4%
PETFRBE TR &, A IR H PR 7 0 — 2o ke i



563

PR B TR I AL AP IE 533

ATWRTERIT, B KRR G 15 75 K B O RAT B T
T IR AR R R RO A, AT 3 e 75
AT KA T4 o EMER TR SR
JRAE A7 i A S N v DL SRR (A 77 )T B
Rl (¥ B AK RIGHR IR A G o B B R 745
K, B F K RBUG (), filk & & 584, 7
TEASHEWT AT W, WRFL A6 H S bR, i H R A
T RER G A o FMBEOR SE ATk 1~2
A H HAAAT AR TIE I, G 1 R K
Wi, HY B ) B &l -5 R ) FR) W 65 4, B
R A IR I 2 L, R T SR A A
A2, LIS 1 ER B AL A0 R A BE ) K AN 5
Wil , PRIUL 1 i 3HE 1) S8 B , 3 2 — AT 35 1) A2 8 X

B4 RREREET R mERK
Fig. 4 Growth of P. volubilis seedlings under different temperature
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