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Pollen Characteristics and Processing Technology Optimization of Male Actinidia

arguta at Flower Development Stages
DU Yuhu, CHU Ming, QI Bianbin, ZHANG Lifei, ZHAO Fengsong, WANG Xingguo, ZHAI Qiuxi :
(Liaoning Agricultural Vocational and Technical College, Yingkou, Liaoning 115009, China)
Abstract: [Objective] Contents, vitality, and optimal preservation conditions of male Actinidia arguta pollens at flowering
stages were studied. [Method] Average amounts and viability of the pollens in the flower buds of an 4. arguta Liaonong 3-1
plantin 5, 4, 3,2, 1 d before and 1d after flowering were compared. Prior to dehydration, the collected buds were either used as
it with no pretreatment (CK), broken in half by hand one at a time, manually picked for anthers, or mechanically homogenized
for 35,2 s or 1 s (in the homogenizer) . Rates of flower bud dehydration and pollen viability retention at drying temperatures of
22 °C,25 C,and 28 C were measured. [ Result] As the flowers developing on the plants, amount of pollens rapidly
increased to reach a maximum of 1.276% by weight 2 d before flowering. Anthers-picking drastically reduced the subsequent
pollen production on a plant. A quadratic power function on pollen collection was observed. Homogenizing flower buds for 1 s
helped release the pollens facilitating pollen drying in the dehydration and impurity reduction in the final pollen collection. In
dehydration, higher temperature hastened the process, and the evaporation slowed down gradually after the relative dry weight
of the buds fell below 23%. At 28 ‘C, the relative dry weight of the flower buds could be brought to 22.98% in 13 h with no
significant difference on pollen vitality from what was achieved by drying at 22 ‘C or 25 ‘C. [Conclusion] Male 4. arguta
flower buds could be collected 2 d before flowering to be homogenized for 1s and dried at 28 “C for 13 h to obtain large
quantities of highly vital, fine powder pollens.

Key words: Actinidia arguta; male plant; pollen; loose powder characteristics

ks B H: 2024-08-03  fEEIHHA: 2024-10-29

fEEE N HER (1976 —, 5, L, B, FENFERRATEAEIFFRGH T, E-mail: 7676969@qq.com
EEEE: BKE (1978 —, 5, Wl mlFEdR, EENEPCERREPFF, E-mail: 383176347@qq.com

EEWB: UTEHE TEREARPGHE (LIKZ1216) ; L TEREAHIRITEIE TG H (2024TH5/10400108)


mailto:7676969@qq.com
mailto:383176347@qq.com
http://www.fjnyxb.cn
https://doi.org/10.19303/j.issn.1008-0384.2024.11.006
https://doi.org/10.19303/j.issn.1008-0384.2024.11.006
https://doi.org/10.19303/j.issn.1008-0384.2024.11.006

5511 39

HEEF: HRBRBERME/RTR X F B4 R LT Z %A 1249

e

0 7l

[T 2 LY BORBRBERE (Actinidia arguta ) J&
BEERERL (Actinidiaceae ) HEMEBKIE (Actinidia ) %M
FEAAEY), BEBCEF . PORIL. A . 4%,
T E 2 50 B A SRR BT L T AR R T B AN 4
RV 2 R VR R A SR/ &R, ke R
— 5 S s 909 4, RAMEHE T HAR
Wede N LRl AR s, BRAR =484, C¥ 3
M LdE L IR WHLSEA G . B AR T2
REPEMERE Sk, AE B T A 7 b BBy 32 AR A 2R el T
EERE, 38R MEERC E R 821, FEC LAAE g
WK o FEAL— 5 AR IR =5 ORI Bk N A T
BAPESSSCRTC R G AR T, RURERT A SR A Ak B A
FHECGR,  HACRBRE AR AL A K/ OBl X R 8 )
0 E KT AR BR sk ek, PR SRRk A 72 AN
10 B B M bR B AT A R S
SRR A LL N T8k AT DA i 2R S0 3 O, SR A g
i, RS PEE T R CRORRIE R M AR R 2 A
AL, AER IR AT B, AEH SRR TG AN
B, 2T BRI L R e R . KETA
Moyt Y SR (Malus domestica Borkh. ) Fil %4
( Pyrus spp.) ZZEW #, K BB (A.chinensis
var. chinensis) #1 3 B Bk M Bk (A.chinensis var.
deliciosa ) S5 I RBRBEREAURRE [, Hilky 120 H B
SE3, IR AR HEAT N TRk BE A fR B AR R
WE T MR IR AR AR R R, s Tk R,
B 2 252 B 30 D 1) A5 U X A B AR
3000 kg, Jf FLAERE FE AR AR T, ERREAR S Tl 4
M, A2 20% A AT M, A RORU T g
T ETERAR o WRAUULAE " 38 v A A bk A 2 ke
BRIk AL 7 rh 2 by 2 AR R GBI R, AN T 420 Al
R T R BT R B LR B R L SR 2%
i, BN TR, RS e e
ANLHEAT H 20, BR AR IA 31 5 N T4 4 R 45
AR ROR Z A, B SCR R T 40 1%, fod
W™ g F W S R TR A, AT AR
L BB A% 7T LA A — 2B A 0 AE Ry . LA By
BN T IRA AR 23% . FIRFER | B0 A4
725G T AR B W e 3%, AR A AR T
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TH DL R B AR B S B 5 rp AR R Bk A ik A SZ M
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BB B AL TR ATAS R WAL B2 073, DA € fieid
TR AL 7 1 WE AR TR, LA
AN AR I 7 BN DL SR TR AR, A
TR AR I T T2
1 #HHS57%
1.1 RIEHRY

RN v TP A AR 5 N S S Sk =
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FEAAREE | BB . SIHHL3 s, APl 2 s, A1
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7 1] 552



1250 8RR

39 4

1 cm
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BL 1 s R THEIF P15 6 Fhiiiab 38 7 i ab 38, 43
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FHISE o S HURS By . 7E 50 B T 0L 2% 4 BURS B 1
i

1.3.4 R FRREEH T HITK

H WIERAH B FFFERT 2 d 4655 100 g 2247, SRA2)
KM s HEATHALIE S, 504 22 CEWN (R
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., HRE 1 h, ME—RBiE, HEARTEALZ,
W T R, S5 AT R AT
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1.3.5 &

BAEAR KB B (FFFERT 4d. JFIERT 3 d. JF
AERT2d, JFAERT 1d, JFAE 1d) . A AT A R f b
PO ORNE FIBAEZ) . 51K HL 3 s, 51K ML
2s. AIEML s F LB ) KA F R E
(22°C. 25°C. 28 °C) B TIRAUIEN, 430l EAT 46
i S E -

e 16 100 5 7 ok R B AR R SRR O,
FE AL B R MR R . BRI AR 10% HEME+
0.005% FIFER+1% e . 1E 25 C 40 T SRS {0
B shla, fFRMBETWE, SAmsit 3
B, EELEFAR AT 30 RiAEH, IAEME KERT
MR HARN B &, D SOMRIEMm B KE, HE
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14 HUELLIE

i FH Excel2016 25 P45 FN/ER, i ] OriginPro
2022 R I HAE PEATZE b A AR 56

FEAEHT 1d
B1 TR 31 EBRBREXIRELEMENESE (1)

Fig. 1 Flower buds of male A. arguta Liaonong 3-1 at flower development stages

2 ZRE5H

21 EAREREMEXTEHNRESNENT

FEAERT 2 d AL AR AEMIME R i &2, i fof T i
B 1.276%; HCHFFAERT 3 d 7, F 0.731%; 5
WRAASTE], JFAERT | d 4675 (BRI R L
B I AN SR R i, IR HL S E AR TR AR 2 d A
JFAERT 3 dIAEH , M 0.506%. JFAE 1 d AT AE R
4 dALFE AR AR DY AE N AR AR R AR, U FFAERT 2 d
B Al REM I 12.5% 40, 43904 0.159%
0.163%. JFAETT 5 d L7 2L/, 4625 I HCE & RIME
[vi) B 76 24 70 AR BRI 1 A 38 B 25 1 K/, JF HL
HHIRGE, RNReRCHAER, PR N SRR A
R A — LW 5E . WIFAERT 4 d BIJFAE 1 d, 1E
M AT 2 8 B B m] R A6 R A8 Ak 52 80— R il
2, y=-0224x"+1.324x- 0.935, R°=0.824. W%
R, WML NG & B B, TRER
W ETE, IR Z ATk B — A TS Y
W T IRBE R, BRI AnE i, AT REEIER Bl &
A6 B R (1 2).
22 TER[ER BT TE AR R 2T

KA TFAE S R AERT, AT RAMED), [EHE0
SRR L, A M=, SR AR R AT 0
g, RMALLG R B R A AL T LI %A Kk
¥y, XEAEBBUE S, AL 2 R RIRAS . FFAETT
Ld (R FEFPLR =R, WEIAERKE
WAk (B, FFAERT 1 d), 625 % 0m B B iE
Ko ky, LI IEZY M2 E ST IF, FEffH)
BRF, ATLITE M E BIEZY RETT R, R, ©
ZFFURHRY . FFAERT 2 d 175 H AL 25 LBVt i, 7
RE TR, KA RO . WIIFAERT 3 d £
AL B R H ek, KBS S AL —2,
R AT & & WG B B, DR R (B3) . 1
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JFAERT 4 d JHERT 3 d JHiERT 2d JHERT 1d JHE 1d
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ARANGFREFREREE (P<0.05),
Data with different lowercase letters indicate significant difference at P<<0.05.
B2 #ARLXEMENEHRRESHZIT

Fig. 2 Quantity of pollen collected at various stages of flower development

a~ciRUCATTAE 1 dAE. 1ELBMAR . HELRT; d~fATFENT 1d4E
W ACHBIR. EHRT; g~i NITENT 2 d 1678 . B k. 1E2
RS j~1RTTERT 3 d 167 . JE4iik. (EART.

a—c: buds of 1 d after flowering, intact anthers, and highlighted anther
features, respectively; d—f: buds of 1 d before flowering, intact anthers, and
highlighted anther features, respectively; g—i: buds of 2 d before flowering,
intact anthers, and highlighted anther features, respectively; j—1: buds of 3 d

before flowering, intact anthers, and highlighted anther features, respectively.
3 TEEABEMEREHMBERL

Fig.3 Pollen production of anthers at various flower

development stages

2.1 R AR AN G R R B, JFAERT 4 d 467 A6 K
R, FIFAERT 5 d B —FE, A SR
HC, IR FoREMR T AWM, NEAER MR
N, AN P A RO R
23 EARE%BMEREMHEZT NI

MIFFERT 2 d 4675 FF LR B TF AL S R A LM i &2 R
BIKT 88%, HEWHBEMES, WHEKEAE 1
200 pm AT, [RIREARAETE B2 5. MIFAERT 3
d FER R R S ARy K B B SR TR ARG 2 d, T
ERT 4 d BEMRTIFAERT 3d, 2L WL/ E
W iE k22 ke, (AR R IFIERT 4 d /NETS
R R RWAT 50%, BAEAHWN (F1).
24 TFREBIAREMAESERR . Xt FIEARNR&E
REERFM

XFFFAEHT 2 d PAETE R FHAS ) (1 AL 3 i,
2 HL AL R B R TR S O (20 B 4).
TR R AT WAL B, 7E =R A AR T e TR
72h, THARRRK, BTEE, HEKRRKREH, I
DAk, HRex T8 S AR AT B S
A AT DA A By o T i 700 Ak 2 5 92 ok 1 AR
25, £ 100 g 467 HIRF 3.5 h; RAFTHEARME, H
B} 0.5 h, 33X PR AR T4 3 7 vk B N B K AT AL B Y AL
HHERAM, BORAL, ARRW 24 M TR, R
RSN 3 s, 2 s F1 1 s 58 3FPFIAL B 05 3, HIBS
B, WAL FEAEE 0 TAERCR R, &k B R T
20~26 ho SJHHL2 s FISIHEAL 3 s ITRALER, K54 h
F G, M TR A, SR s TR
b FRAE R A 2 A D TS A N T R
IR R A
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*1 EFEAXEMEXEMIALRIEREEKHINE
Table | Germination and tube growth of pollens collected at

stages of flower development

e KL
Pollen tube length/pm

TER H B
Floral stage

TER A A

Pollen germination rate/%

TrAERT4 d 57.065.78¢ 905.73£82.19d
JHAERT3 d 70.27+3.83b 1086.05+65.34bc
FAEHT2 d 88.76=1.09a 1208.09+43.37a
FERT1d 89.15+1.08a 1224.17+65.30a
Fie1d 88.75+2.14a 1155.94+42.61ab

FF R G AR NG T RFRRZERRE (P<0.05) . £3. K4,
Data with different lowercase letters on same column indicate significant
differences at P<<0.05. Same for Table 3 and 4.

*2 FREAEMALESEMNLEAN, FRANRRERES
=30
Table 2 Effects of pretreatments on treatment time, drying
time, and impurity content in pollen powder

4100 N . [T
5; WE%T ENITNSE/S ek
g VSRR Ever Tt I RRE R
Treatment v Dry naturally  Content of
Treatment number 100 g of . e
method . at room impurities in
processing temperature/h ollen
time/h P P
1 NS 0 72 b
2 HAeZ 35 14 R
3 FHPL 0.5 24~36 R
4 23 s 0.01 20~26 %
5 P2 s 0.01 20~26 b
6 SN s 0.01 20~26 R

a NEIHHL Ls; b ASIHNL 2s; ¢ HEIHEHL 3 s,
a: homogenized for 1 s; b: homogenized for 2 s; ¢: homogenized for 3 s.
B4 SRNAERKRLEEERFRRER

Fig.4 Impurities in pollen after different durations of

pretreatment by homogenizer

25 FIRAIARIMAIE S A FFILRE 2 d #E D
A

- J5 I SR FH AN [ 99 4k B 3 R AR A OS S e AE T
BERW, RO E TR, m TSR,
TEM I & % A 46.92%, 16045 A KA B o g
9 537.01 pmo R AEAET T TR . FIEEZY

AL 1 s BRI 7 ids, FER W] & AL 8 K
¥E, X3MupkznEg R EEER., HeFT
PR A & R e, N 91.40%, FERME K 1223.13
um; SPIEHUAREE 1 s (105 2 B AR i 2 A R
R, N 87.95%. Bl SIHHLALBLN R A InK, 163
M REEE RN, ALk i &R B RRAL, e ERKE
WEARE (£3),

®3 FTHRITTRLEGENEMHLRIEMEE KRN

Table 3 Effects of pretreatments on germination and tube

growth of pollens
T AT R AL 3 5 TEM A % e E K
Treatment methods Pollen germination ~ Pollen tube elongation
before drying rate/% length/um

Asub B 46.92+5.52d 537.014+200.33d
KA 91.15+1.55a 1197.80+80.69ab
SIHHL3 s 67.95+5.44c 715.50479.34cd
B2 s 79.45+4.52b 933.39+60.70bc

RESINE 87.95+1.47ab 1200.17 +76.62ab

1223.131+66.63a

FHEM 91.40+0.92a

2.6 mEXFEAE 2dEETIRMEREIR RN

A6EE 145 BT 5 1 B () Bl o I R Y T e T 0D
WEAXTEL N 23% 1, 2H R TERE, BEE
B[R] A SE K — 20 TR, MY T E AT R R 21% A2
Ao AETEIE 22 CRMFT (FIRT AARET) T
T Al AR, B 22 h, AHXSTE R 22.81%. £ 25 C
AT (N TAMESE ) X TR 2 22.58%, A
17 he 7828 C 44T (CTHERAR ), TR T 55 i a) B
B2, FHBF 13 h, AEXTTEREZE 22.98% (K15),
27 AETFIREBESFER 2 d EFHHERTENH
AL

TE 22 °C. 25 °C 28 °C 41 F, BUHmER &
BIRERE, W EREAREES, LhE+E
KRR S T8 0 T e 2 A i, (A
KIBF B EFMEZERKT (F4), FHPCERRBREL
28 C &M T THBOm R Z 420,

3 Lk

31 REVEHRBEHREMNBEFER 2d EEAE

BRI A MR M AE O 22 BORSAETY Gl RO 3~
4, UERIFI, 104K 3-1 )8 T 4 Bedtk 15 k., Bk
PRBEAE RO HEAE /N, AR AERY I T IRORHIAER , T
PERCR EARE— e — R AE FOl B AR, U RETE



5511 39

HEEF: HRBRBERME/RTR X F B4 R LT Z %A 1253

100 g
90 +\a

80 | Ng
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FEXSFH
Relative dry weight/%

0 1 23456 78 91011121314151617 18192021 222324

Ff 1] Time/h

E5 RENMLEEFER24EETERANRE
Fig. 5 Effect of temperature on drying time of buds collected 2 d before flowering

R4 TREEXNEMHRRENEE KN
Table 4 Effects of drying temperature on germination and tube
growth of pollens

TR TER TR R e EA L
Drying temperature/ Pollen germination Pollen tube elongation
C rate/% length/pm
22 87.95+1.46a 1200.171+76.62a
25 88.79+1.33a 1127.65+110.83a
28 87.32+0.80a 1074.12+28.11a

TETF R E R, AT 13T Ko
e, P e AT R GRS O B K I AE 7 & 7 I )
FEXEE, LTS PR &S BRR AT L RT
1dMAEBFHEC LA 1~3 FAARREITL %, 3BT
FFAE Y KA 5.96% 48k WAL ZS i, (B2 7EIF
TEIR 5 3 RADIRA 33.090% KL AL . X 580K
BRAERE T AL RRATR], BB T AERT 1 d 7635 b
FAERM, W RGO ATFR, It ARk
MG B BRI R TF, AT 5 SR A
BEAE M0 B PE R 5, L AR iB e 25 . BRI
(JFAERT 1 d) FEMTF IR al, T <aEA, 7k
ZiHFHL, ATRE R S BOTAEET | d FIFFAE 1 d LAY W] SR
Mk, MR 2 d s EE . 54h, 53
OB LA SR FR R B,k SR A R Y A6 T 4T I
, WA — B E], AR A W TR O
By, R Bk ) 76 25 7E T A T R R RS CAE
oy T ARG BRPR 3k P PR ) ORI 4 T e S T
YRELEIA O, XA TR — BT .

X AN DUR LU iRk bt s BRI %
AR, HAER B M M E &R, R/
74 TR S XUE I, FORE S AR P
FEAEHT S d AEFE AL, [, 63.8% AY/NMELFh =%
WA W FE RS AR R P IFAEHT 3 d

& OB &

FITFAERT 2 d B ETEAIML . oA, JFAERT S d
TE 0 B 43 1 R R L, AR R R AR R
W MmiFFAERT 3 d BIFFAERT 2 d AT H, RBIER
NI N AR = TN TR/t I s (O - S N
grh, R B RNIFAEET 3 B, BRI & A X8
=, JHAERT 2 d B, e BT ERC S S5ITEC C R
EMEER

i et SR T A I R B R R Y BE AR
KRB & RN 70.82%, iR, /NI kR
3R 12.58% . 1.66%, FILHL/INERS BIEH i &
KM G, SARE L REM. 55, M
BP R S /INERS . T EE D . N
B AR IS AR, X T Re s LRI AR FE R A K s
TR R A 5

B2 41T L AR 2 401 BRIERE R, TEAE
AN & &I REALR . FIRES SRR, BEHELN
KA, ABIEEWRT, EREWSERES, >
82.31%, X5 AR 56 Lh PR BRAEAR Fy ik 19 A5 b
AL, HhER 401 EEFFAE, RGP T
R, JFAEJT 6 h A1 24 h 43 5 FFE 2 66.89% i 31.40%.
RLYT A BT 5 S SRR T 4K 24 K AW A
g, N 51.54%, FFAE)E 2 d KT 30%, {HEFF
TEJR 5 3 REER TR 3.75%., AIRIIFIE 1 d ik
RHERERITF A, RS LG RED, &
ABRIERRAL G AL T I DL A Tt — 2 4
32 BANBEREWAREHEE

TEAL BB | 3P LA T R AR SR IR g A A o 24 45 1Y
RGN, HFTAENL AT LUR T 43 3 46 25 . (HECE
BRAERE I TFAETT 1 d Z 5 R4E, MARARSN B —2e ik
2y, A RIEENIE, HBRBAL, CRRRI 2
TRy EESR W AT SR AN R R A IFAERT 2 d 675 /N HL %
T, FIHBMAITHEVAREA S B2y, X —3F



1254 I R F IR

539 %

A AR A Bk A A ) IS A TR M, DR O SR B
TEAERE , B T 43 B A6 24 AT T BB T A SR
BN B B AL 35 b o3 B AL 25 W H R 5 it — 2P
5% .

REFEC R MR I R R B
B R RIS AR 4l 1 O vk, W T A B & S
SR80 3 BBRAGE M 1 ALK 1 3 4R R 96.3%.
ARG A TE M e TAE R I 2 T, AE M i
B A S I A RS
33 FRUEFHNEREEE

B VBT Sy, BRI R 9 A8 Ak 23 X 8
W R F R EE RS2, SR AN, e
3G )T, AR S ORI R 2 B AR
SLER K, Everett 25U A i H R T4 b BUBR A Bk
Ry, TEAIRHERE 30%. 35 C WIAMET, MG H
THEZE 60%. 27 HE P i1 98.5 mg:L ' 1 ClO, 7
BRAEARAC K . E 34 CRJE KT, Ab A
253 min, EMIE IRRIRT 22.2%. 4 Mt 407
TRk 8 Fh ALKy RAE T, N K BH R W™ A=
U DL R Al S AL i iz i 7 4E 30 °C LA b iR ™
T AR R 06 1 0 SR o I SO AR A R 1 2o
t, N VE R EARARTE 28 C LU . Bk R
R 162 00~18: 00 AYBHE H BT AER, 2
JER 35~37 °C, BTG, ARERM, R
ST R T4 (26~28 C) MEHIEME T4 (25~27 C)
BN AERIE 1 . X SRS 28 C 5040 F T
TERIA B T 45 R — B Bk AR
JEGE WA, T R TR Y A R O
REAT IR AL R 16 1 0 TR R D T TR B iy
ifn . BRI S ARG 25 RARSS &, #BORH 28 C 4%
PR T ERA AT T, R 13h A4, 25 <C
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