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Application of 3D printing technology in
plant reproductive ecology

WANG Liping?, WANG Linlin®, HE Zhaorong', YANG Yongping’, DUAN Yuanwen®"

(1. School of Life Sciences, Yunnan University, Kunming 650500, China; 2. Kunming Institute of
Botany, Chinese Academy of Sciences, Kunming 650201, China )

Abstract; Three-dimensional printing (3D printing) is a technique to manufacture objectives layer by layer with the
powder metal or plastic adhesive materials based on the digital model. Due to its flexibility and accuracy, 3D printing
plays an important role in military, aerospace and other manufacturing industries. Because of the unique advantages of
3D printing, the application of three-dimensional printing technology in plant reproductive ecology is promising, but is
still at an initial stage. This paper summarizes the development of 3D printing technology and floral traits evolution in
plant reproductive ecology, and reviews the latest applications of 3D printing technology in researches of plant productive
ecology. We also discuss the potential application and direction in the future researches of plant reproductive ecology.
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ting and Materials, ASTM ) i3z T 3D #TEIHE R Z% 51
22 (F42 Z A 43) P E LT 3D ATENH AR . & ik
th,3D FTERZ —Fh 5 152 58 1 BRI 07 125 #K AH
RFEAR BT =4 CAD BERUEE | i i 34 fin At
FHZ 2 i B4 T A B T 5 4 — 3K
Y = 4k 4 PRS2 AR AR A ( Peltola et al., 2008 ; Rengier
et al.,2010; Gebler et al.,2014) . I FELFHIE T
2 ERRIFT, 3D FTERRIA S 2« 5 = Tk A
E A TR,

W& 3D FTENRY H it L, o FH A% G i A
G SR W e B3t S BRI DL RS S
R VE B AE Y E A S 2R AU (Campos et al. 20155
Policha et al.,2016) . H#J 3D $TEP e RAEAL ) &
Bl AR A U B R I A TR AP B B, R TE
FEFRFIE HE AL A BF 5 S0, 3D 4T BN Y 46 — T T fift
AESACHYFTEAR I T Fe B0k D42 i 19 S 5 3R 55 1
SO 5 53— J7 T, 3D 4T BN By A4 kL AT LUAR 48 #F 5% H
M H R, T BT B, AT LA S A Y B
FIE, ASCEETE 3D FTENH A 76 M ¥ B E
A 252 A %) B IE 9 3 e L RORs R FT BB Y K
HaFA DL O A W E5E A A A I o 4R — A
A

1 3D 4T B & AR MR

3D FTENE AR BN A EE = R Tolk iy ol il i
b BT A 55, 3K —F AR A kS YR AT 9 = 20
80 4 A 47 ] ( Kruth, 1991 ; Huang et al.,2013)
1984 4F 258 A Charles Hull LA 5038 Jy ZE Rl AT
UM T SRR BRI AR FHF 3D Wik 4T B,
JEAE 1986 4 & T HE A 14 — & Rk 3D B il
B, A0 3D FTEP I 15k Ak | T 37 1k i 72 A ) B 3 2
18, JEA 21 )5, MEREHRAW LIRS
i, 3D FTENEHE AR | Ay A0 R FH 40 38 45 T #R
RE) TSR ke, FEATERR R 5w, H Al FE W AT
ENHLAYHT EORS B BEAZ 7E 0.01 mm AY 242 R ¥ |52
L 600 dpi [1)5r HER RS it 77 5 1) 3 ELFT BP R
AIAE] 2.5 em « b DLE IR AT SEEE 24 R A E
CFTED . 3D FTEDAY JE A B URE 43 T 12, & UL
PSR Sy I S U B YT S =B A b B S R ST )

Bt BHRTATHFATENR A B2 14 28 nT#5HC H
— LR, RN T, 3D T ENHLAY At A
P AR, Printbot 2% w) HE Hi 19 A 1T 4% 3D 4T B #L
Printrbot Play B~ 399 3£ 0, 48k 3D FTEIHL
B 18 55— ) MakerBot 23 A, & ¥ §1 ER AL Replicator
2X HEM R E2 499350, [ AT, £ X K Z 803D
FTER R4 HBEFT B o A5 R0 1) 0] 851, H A Mimaki
ANEIAF 3D FTEIHL 3DUJ-553 UV LED fig/~ 4=
1 0007 R, Hr A v] BB L 20 73500, #E M H
ST, 3D ATENE R B 2 T LM, #5R
AT B A TR BB i — 20 B, 3D AT R
EHF R T E R E L R R S S
TR, DL KM 58 LR A5 4 2L 45 K ( Chia & W,
2015) .
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FERIFH 3D 4T EREE AR X AR R 19 A1 L 547 8% %
OB TR S PR A R R s DA T D AR
THIOCG R 5T, o AR 2% K 2500
LT Wy BB A S 2 T AR T R AE 0 AL B 5
TS FTED H A 208 A 110 6 0 445 4 ok AR A oy S 25
Fa 33t 47 A0 ¢ SZ 58 ( Campos et al., 2015 ; Policha et
al.,2016) .
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AEXS FRAE (floral symmetry ) J& 8 74 41 4L 44
T 18 S AR 2 — ) T 3 Sy R SR T R A0
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BT JT 4R 5, AE T 46 vh B A6 B9 46 5 %) ik 16) 19
MR E AL | 3 0F 5 4 A 0 4% 0y B 22 4 ey g
WA W) & ( Crane et al., 1995; Doyle & Endress,
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G WCE FUAL Ky . B 40, Sobral et al. (2015)
AR ST A B, o3 A AE AP LE A2 5 Y 12 4 Gen-
tiana lutea MREZ [ A8 OAFTE 22 7, &k — D WER
FW RN, 2 6] 46 € 19 72 1k 5 i A 11X 19 4% 3 45 A
T ANIR A O 2 X0 > i A BE 3 N A 25 5 i T AR
T3 R A6 A8 1) O 22 A [e] i LA 35017 4B i kAL
gt YA ARG B DA T 78 DR
( Ruxton & Schaefer,2006)

BB RARAE — 5 B LRSI A 7 b B R
—E WY A3 [ Z5 A0, AL Ry R A B A X BT A
AL S b AL W] REAA B, S T HERR A
SRACAE T T RERY T30, B 58 48 19 HE 31) J7 2055 1% #3
EHATHAI W, Jordan & Harder (2006) FH A &
FERAAUEIRAE P | T 6 P #1154 HE AL P, & 0L Ag
WETER TR B AL 7 454 b U5 fE %k B AR 7E 22 5%, Hirp
SARAE T EUidess /b AR Y Ui % X 43
Xof BEAS AR B AE B $E 52 AR i s B A A AR R Y
R = AR AR B R0, Liao & Harder(2014)
[ DL AR AL T AN R AE e N2 A4S /NAE P )
REIEAY S MR, 4 ) AR BRI AE PR B Y B Y iz 3
R m bR, EAE AL ] e s R B T R
Iz Bl 31X — 45 X il B G AR AR 7 A ) 18
AT I 2 /D ik KA 7 38 LA [] 1) %
HAER EER = X,

2.2 REES

FERY SRR W 5| B M 1 o) — > HE 3L
{5, AT LS B A% 4 45 e AL A B IR, AL AL ¥
FAEAC G AL B X T A 28 B 09 1% 8 R
Hu AW R U WA TE 22 57, BN, Eh e

FRLE Lantana camara 85 N MEIAL By, AL AL
BT BN IR 2T N OR 2 B 5§ ((Andersson et al.
2002) s HIHSE B ) Clarkia breweri WAL ¥ | 4E
AR ZH A B Sk S A 55 AR 245 ( Dudareva et al. |
1996) . BRICZAHN, A 1 W) 0 AL AU 35 T B4R I
A8 SRR W 5| 4% 3 25 | (B S (A6 AR 7 1) i T
Filan, = FHE Y E A % ( Cypripedium fargesii ) )
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PR XF 16 A B 3L 5% i ( Totland , 2004 ; Potts,
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