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Abstract ; Artificial pollination is a key technology with a wide range of applications in the fields of ecological research and
agricultural practice. However, the effectiveness of pollination tools and pollen preservation has not received much attention.
In this study, we investigated the effects of different artificial pollination methods and pollen storage conditions on the
reproductive performance of Sagiitaria trifolia. Results of two years showed that compared with direct contact pollination,
pollination with brush tools significantly reduced fruiting probability and seed number in S. trifolia. The conditions of pollen
handling also had significant effect on fruiting probability, in which half-hour field temperature storage had an advantage
over control, whereas seed number per fruit and seed size remained stable. In summary, to aid artificial pollination in S.
trifolia , pollination tools such as brushes should be avoided due to their negative effects on seed reproduction, and pollen in
vitro can be preserved under field condition for an appropriate time. In related applications, researchers should be cautious
of pollination tools and pay attention to the equivalence of different pollination methods prior to comparative experiments, in

order to ensure scientific validity.

EE&WA :HR AR (31670232) ;W10 ARFHEILETUH (2019CFA066)
1 #% B #7:2020-06-29; ) 4 t AR B 8 : 2021-04-27
# WIRAER Corresponding author.E-mail ; daican@ hubu.edu.cn

http ://www.ecologica.cn



138 B2 %5 B 2EUN (Sagittaria trifolia) N T FH B9 RO 320 T B SE0RTF 5447

Key Words: hand pollination ; supplemental pollination; pollination tools; pollen preservation; Sagittaria trifolia

N0 2 — I RE g i i Z2 A4l A 7 ) L R A L P i B BOR . — O T, B RE A 8 =
R L) R R A DL KRS T B SR AR 2R BB R VB 2GR (i Bl & mparts
A SR B AN TR R o 7 B R sk 25 . 0 — i, Bt R R gE N AR T Al 4 S & A
SETE R GE VA ALKy HAE SR o) IR AL T — Bl T 2 A 3 BT TR, N TR B AR A B 4R AR R B
FOAE L R TR OB S AE R (FE2Y) & TAEAR A s b DRl B A4S BT SO B2l T R ARk 2K
RGBT R Z D] S8 Ry . BRI, N TR — S 3 Vs o 1 22 40

AR N LER )5 s — B 12 R AT B —TREER A I 48 12007 T 5 09 Bl ) AR A0 4 06 1 1l
WU KB A Horh 22— B AER TE A P U J5 5208 1 0 CRA 1) 5, B A A6 1 B A7 3R B X T
N TR 2 OGS AN A TRLEE LR K Y i ) 24 ] B 2 PRt B AR AR 1 1, 2 T 0 X 45 2R ™ A T3
A AR SCIRE 1 S LR fems i K DR AR 5 2600 IR PR A LT — > R 5 =X, RB A8 A AL 4E 7
AR T T A 4 v 7K, EL LR 1 i R B8E EB e 0 Rkt . G A Abreu T Oliveira ' K BBk (Actinidia
deliciosa ) LN B T AN [A]R E N SEAT 6580, A B - 20°C 2510 T AL 54 J&1 04 28 B 1% MR A & R 2 T 20°C
-80°C .- 196°C 4L F, Maryam £ 07 1 48 Y - 20°C 2 M ( Phoenix dactylifera)) 1653 B B AL GG IR . {2 Bhat
SEUSAE =R ELE (Pyrus spp. ) AR AAERGRLE T & BE - 196°C i & R i, LR AFFE ¥y o R R T
MG TE A —E A5, A NS IRAY 2, B8R Stone S5 AIZEAE AR R T 20 A4, (HUTEL4E ) N T 82
WIS T-FE B AR AE AR RAE S5 D5 T T VA B A3 812 R 2 B o AASERY 2 34 SR FH s ™ A6 4,
BRI B0 EAL 0 (0 SR P2 75 S R AL B (R 0 T R 2

N T IR EERGE SO 0 H A, N TRy 8 45 B B R 45 T HAR S IR IRAE Y . AT B MEAE
(TE20) He fi e S5 520 , B R-B2A 0 BAT BR8] SRR bRt de— 08, — B LUk R A, B
VRSN Z BRI R4 (RERESF 3 TR, JLT I S AR BRA T TR 5 A8 5 125 1 55
Pk, SR, A A9 R B B ST N T2k I 0 )88 R s 45 52 R RS0, LN, Matsumoto Fi1
Takakura™" VRS LR H AR + 3 A YE ( Taraxacum japonicum ) ¥EAT T N T 828, HoFh 17808 0 2 F %,
Prokop HI Neupauerova ™ #{38 T HIHELE ( Convolvulus arvensis ) BN T BRI 20 43045 52 4 M, R AT BE IR AN 24
A BT RE . BRI 45 R RIS B B 5 T BN TR TR B b T Re AR 1 2 A AT 4
BRI B Sk P2 A T, L AL 7 A 23 G P o A AR Ak AR RS R A B R A A, AT
Bkt B T AER AN FE LIRSS ) 0 BEHDIRAS Y B R ARNTE R B9 R A SN ANR T A SRR (R
FER A TR 22 B A SE RN AE — LB Rl oy ST 43 AR BB e 0203 L N — AN THT I 7% 1 52 0 D ok AR 1 e
Ui, SR, HL/D SCBR BLHE OGN B 5 6 SR A 520 | W 2R T BB Ry XA A 1 5 R T A DG A58 1Y
PR 22 RATH 0

ARSCUA AR R BE KA BT 2805 ( Sagintaria trifolia) VE ISR AT RL, 8 i AR B9 N T8 A0I85R , FA T 528
J5 2 AER AL B UL K AR Ay B A B [Rx T AE 4 BB s e, P g an I Tl . (1) A BBl TR A N T4 8 2
s M BF 2R A5 527 (2) AR 0 Ak I 5 R 5 A () 4 i 52 e BT 2 i ) 445 52 2

1 HESH®

1.1 ARSI MR

RIS T b2 BT ) A E R B s P B (114°25718"E, 30°32/36"N) N FEAT . 7 el N e B T — Bk
F2Y Im 1YEE R G HAE N [ bl X, J G s O SR 4 . BF 2R A Al k2 2013 AETEMIAL A 22 4> B AR AP
KA BERZETERE IR AR 3t 58 AN IR A 258 Fbk,
1.2 R R

BY2Eh ( Sagittaria trifolia L.) & TIERERIHEGE , & —FAE R B R JKHERKLR £

http ; //www.ecologica.cn



5448 JAE = 41 4

AR HEE RGOS AR RAR , BORAET , B — M =g, A R R IF R, 6P S
FIMEAE T RSE 1—2d , TR AL, TP ArSE 4—10d (B BAZEAERA I g 1d, WA FE 3R 45 A8 JE A AR [R], #A7
SR AR, HARE LT A sk AR O B 2 0 B B AR TESOIRAEFE B A D B
— AINAERE . MEAETERN S 20d e KB AR BRIE R G R, B 2R AR U AL, g | /N AR
WS 2 PR AT AL R MBI 6 A JFER, KAFFEEE 10 A 4531 (1At IX i BE AL 0 0 7—
8 H) o WFZRL FI AR AN oA A TR B (FFALZS 50 ) Aot B (M R ERZE)

1.3 Rt

1.3.1 2018 4EiRE:

R T LI R Ty RO A5 B AR A 4 S B S e R B T R R R R 5 4 A A PR R R A T
Ko NTEM I, RH/MEE (R G ML E R, 46k e U5 T3 A~ W] BT e >4 H R o) oir A BfEAE , 448
MR Z 2 Sl WAL TSR IR A 35, BRI REHUR G A6k , ZhVE 2 MR K TE MEAE BR800 K2
b EHEWSA, BBk I, T B AL 2 5 0 B e, R S B Bk i, AR — P R A
fil 5 BRI 00RIRE 2 oy Bl 358 55 M 0 AR o R TR0 () R B 7 A 356 DR U 1) 2 S f B R 7
(BBl AR SERRAS ) 12 L R T b G R S i S A T Y, P A B2 A0 B X AR R AT A A B JF TN T
e — HS B4 bR (ML T A B 524 IRg iRk E .

IR T 2018 4F 8 H AT, i+ Al BRI BERY 38 S48, L4 K5 52 Z5 48, B R 92 S 8%,
TR 10d J5XTC L E R TIITELR, TR (B8 6 BB e ARE) R &
T AR AU — AR5
1.3.2 2019 45

J T BB B B BRI, B4 07 AR T 2018 AR IR HE N 2 3 R, B BRI AR BB %
i BRIk, Hrh AR RN 5 2018 AEAHIR, SR HI/INHEZE 0 50 6 Il 452 53 358 FH AR BT IR 52l - — 2%l B ot
i P DX 3 22 W e A O B B2 5F ) B AN 25 il T B B ) B il 4 Al R O ik 2018 4R AH
6], FORAEMEAERIE 1o TR a5 B il 2 40 PR s — 3, BE AL RS A ) 5 el () A ik R B, =B il 52 063 O 1, 7
2018 43Rl I, R E T AR IR A AT A HEAE 1% 1B, (7557 247 4 2 i 46 XoF o7 %) 4 50t 15 42 o 52 493 A
M DL R Ry T R A A AR IR S B &, PRIE B A A R A B LR A
B ME— DX 51

ARI IR T T8 AT IS, BV AR AT A b & A3 S 6 B IR AR A ER IR AR 3 K
o AR T, R WS ) AR SRR B A6 24 TR 2R A D ) DR TR V2 JBAR DY, A A S0 ) R PN L B A R e 5°C oK
A TRFR N GOCE |, B FER fE s [R], DLk S bk 5 vk B il By I BRI AR BR A 1 2
SRR 2 B T RPN B AL B AR R R B R TR 3N, R (43.0+2.9)C, bk TARER S & RO AF
30min J B, SR FH B33 M 4B I sl A B Rl $52 403, o) BB R A6 kA6 25 DTS RAE S LA CIRA) J5 , S BD
52 A R A4

B S A B AN Z A AT ki, Hit 3x3=9 FORREIAAEE, tbAh, 0 T2
WG PE A RELRI ] AR BN T —FRIGIRAL B 90min J5 K ERIAZ R (AL EE , DL b S3FFpAb B 45 b kb PR AR A2
25 50 MREEAS (FERAL) o SRy T E RN, BT AT A B R [ — A6 O [RDHE A6 L 58 i HLA B R ML, %R
55T 2019 4F 8 H kT, b E4e RAHRE S 5 2018 4EAH
1.3.3  ZHfshn

KRR IR R R RN R R A S S TR AR A BT 2 A R SR AL R A B
FEAKF o o MEAEA R R BT R 1, RGeS 0, SR NS = fa , S 58 F RSN TR
PP A AU L, GOIEF - Z AR E S, e AALJERE D7000) 7 & 5 AR, 3 04 @ a0, f &
F P A HLI 5 AR AE Tmage J et s b 780 SRR/

http ; //www.ecologica.cn



138 B2 %5 B 2EUN (Sagittaria trifolia) N T FH B9 RO 320 T B SE0RTF 5449

TEFPF I8 E BUS , BEALA B SR S R IR B 100 AP 5 T4 B R KB BHR b AN T4
(MGC-350HP-2,—fi, i) Pt 7 k% . BoE SRAA N IRy 30°C AR 20% 6 R [H] 18h
O R BE BE A B KB (200001m) o, REEESR 10d J5, GeH i &% (R 2R 80% ) 1 i e K 4 284K (em) .
2018 AR 3 M7 s 50 J7 R R 1 B & 3R v 2F K Te e (WLAE R ) il 2019 AR AT KA
1.4 Hdhbp

2018 AR R IR PR 2R 19 07 22004, 23 0T e SRARE A Rl e R RO W R RNl i 2E K
180t Hodh B SRR R e A 1 T SRR Y (proc glimmix , dist = binary ) , A AR & R iR G £k PEAR AU
(proc mixed ) , A AL e 1) i 2 AT 2R 430k 5 2 BERILIR 28 il H WL, 0 0 SR RN v 2R BRI 17 i 4 R A
JEEPLA R

2019 AE RS R Z KR 097 22504, [ R A I XS5 ek b B W8 0 28 A T T A RS ARL AN
O 2 e AR A AR SRR AR BRI S b DN R e SR A AR ] 0T A i SR AR
(proc glimmix , dist =binary) , HAB A TR A LR PR (proc mixed) , I AL iR (K BEAL R 2 A1 351856 H H1A0
FEAEE T, D  RHIRIRORAF 90min AbFRAYZE SR, i T~ HR HIAK B I8 , B BT A7 3K 6 Rl 1) b BRAE 5, PRAIE S
— A 7 2 AT T AR R A X AR SR A S S AL R] |

AIRE ST ] SAS 9.2 B 787 2250 W Z AR N T B A i 27 e RS R, Hirb 2018 AR LR
Fh 2505 8 R R PE RS X SR B BT T I e W R BT T T O 5 SO X e i, oA AR i
R AR . e s | P 2R iy 25 R BV 2 o S5 R R R R h 8 AR I B et iR 25

2 HR545%H

2.1 Bk 2O 2R Gl A 1) 5 i)

PRAF (43250 15 Sk s HB 452 03 XK B 28 0k 114 e SR ARk 3 R R SRR B 7 A T W (B 1 Bl 2) , 5B
T A A L, AL LR RE b O 5253 77 2GR 3 1 S i A 2R (2018 4F 0 F, 4 =6.22, P=0.015;2019 4E. F, ,, =
10.34, P<0.0001) FIFfF%L (2018 4F . F, 5, =41.07, P<0.0001;2019 4. F, ,,=8.78, P=0.0002) , A, #Kfifi
PR = ) i b, Xof J SR AR B A RS e I B 35 25 S . BT 2 AR 1 TR Bk Oy 2 TR A R
(2018 423K 1;2019 4F . F, 4, =1.14, P=0.32) WAL KRG 2F K I T0 3 25 55, 3 150 W] 6 Wl 452 0 %ok B 2 Al
B BT N K,

100 . 300
90 1 ek
S 80t ! 5 250 }
270} [ i <
BE 60| [ = 2 200
§§ 50 t gﬁ 150
a L £
ﬁﬁm =2 100
£ 30 Eg I
E%' @ 50} L
0

BEE i FE A Tl FLHE A
#2475 2 Pollination method

B 1 2018 £EFZMHAERMTHR AR THELER
Fig.1 Fruiting status of Sagittaria trifolia under two methods of pollination in 2018

E 4 |7 = 18 P<0.05, # = {3 P<0.01, = = = {{3 P<0.0001

2.2 AEMHAL BT 25 I B () R
FER AR A 8 X JRE SRR 7 A T B R (F, 4y = 4.59, P=0.011) , Hivpr | 28 5e o I 0847 10 JAE SR AR R
BEETARA(E 2) , A, 2 B Z 8 B B F 5 (F, 5, =0.86, P=0.42; & 2) FIFpFK/NTE &

http ; //www.ecologica.cn



5450 JAE = 41 4

ERF(F,,,=0.48, P=0.62; & 2) . A ARIRIRAE 90min WAL FERD 5 SRR N (T1£7) % , L IRFP T4
R 111.77+11.90, FF K/ K (6.43+0.19) mm® o 3 /NHEFRIY 5 AL M Ab B 55 10 22 R 1 38 (R R
Fy5=1.63, P=0.18; LIRF T4 F, ,,=1.24, P=0.30;F FK/N. F, ,,=0.68, P=0.56) , i/~ 90min (KR
FEIAN 23 5200 7 2 0 %) AR A 1 12

100 a 100 b

X 90} + 90 : ab
2 80} b b 80 | 4 : 1
Mz 70} 1 f 70 t t
25 60| 60 |
E 50 |
B oo 40 L 40
£ 30} 30 t
5 20} 20 |
= 10} 10 +
0 0
= 140 a 140
ﬂm % 120 1 b 120 I
= 2100 b 1 100 i I
> 5 80 ' 80
§ g 60 60
& < 40 40
3 20 20
0 0
7 T
% 6 g i
$E 5 I
g 4 i
N—v 7] 3 3t
&3
3 2 20
1 1}
0 0
H A KEBH B papits T AR
$2¥ 773 Pollination method e84 E Pollen handling

B2 2019 EHRZRGELAREHAXMEHLE THEEBR
Fig.2 Reproductive performance of Sagittaria trifolia under different methods of pollination and pollen handling in 2019
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Table 1 Seed performance of Sagittaria trifolia under two methods of pollination in 2018

A5 $#3775X Pollination method L% Comparison

Variables TEER Firm brush B Direct contact df F p

BT K/ Seed size/mm”? 5.80+0.26 5.67+0.20 1,59 0.38 0.54

%% Germination rate/% 6.50+1.80 5.14+0.77 1,56 0.02 0.88

T 2F K Seedling length/cm 3.12+0.38 3.38+0.22 1,41 0.02 0.90
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