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Abstract: [Objective] The objective of this study is to investigate the effective detection method and
variation law of stigma receptivity of chestnut ‘Yanshanzaofeng’ and hybrid pollen viability, and to screen
the optimal pollination time of chestnut ‘Yanshanzaofeng’, so as to provide a theoretical basis for the
realization of efficient hybrid breeding. [Method] The main chestnut variety ‘Yanshanzaofeng’ in Qianxi
County, Hebei Province of northern China was selected as the female parent, and varieties ‘Wangqiandali’,
‘Duanzhiyabian’ and ‘Santunhongli’ were selected as the male parents with feature such as multi-seed and
dwarf, and the artificial pollination experiments were carried out at different time of flowering periods.
Firstly, benzidine-hydrogen peroxide and MTT staining were used to determine stigma receptivity, TTC, I,-
KI and magenta acetate staining and in vitro germination method were used to determine pollen viability,

and then on this basis, samples were taken every 2 h from 08:00 to 18:00 on a single day during the full
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flowering period. The optimal pollination time of “Yanshanzaofeng’ was explored by analyzing the variation

law of stigma receptivity and pollen viability, fruit setting rate and seed setting rate. [Result] (1)

Benididine-hydrogen peroxide and MTT staining were used to detect the stigma receptivity of

“Yanshanzaofeng’, the former had a rapid response and a large number of bubbles appeared on the stigma,

and the latter took a long time for stigma to change color. (2) Magenta acetate staining had the best effect on

pollen viability, with the pollen viability above 75%, followed by I,-KI staining, and the effect of other

methods was not obvious. (3) The stigma receptivity and pollen viability were best from 10:00 to 12:00 in

the full flowering period. (4) Among different hybrid combinations, the highest seed setting rate occurred

during the pollination period from 08:00 to 12:00, and the seed setting rate of ‘Wanggiandali’ and

‘Santunhongli’ as the male parents was the highest. [Conclusion] The most suitable hybrid pollination time

for chestnut ‘Yanshanzaofeng’ is 10:00—12:00 on a single day during the full flowering period. The results

of this study will provide theoretical guidance for the success of artificial cross-breeding of chestnut, and

great significance for analyzing the reproductive biological characteristics and reproductive mechanism of

chestnut.
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Fig. 1 Effects of different methods on measuring pollen viability of Yanshanzaofeng’
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Tab. 1 Changes in pollen viability of different chestnut cultivars at full flowering stage %
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Fig. 2 Detecting stigma receptivity of “Yanshanzaofeng’ according to benzidine hydrogen peroxide method (a) and MTT method (b)
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Tab. 2 Detecting single day stigma receptivity during full flowering period of ‘Yanshanzaofeng’ by

benzidine-hydrogen peroxide method
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Fig. 3 Detecting single day stigma receptivity during blooming period of ‘Yanshanzaofeng’ by benzidine-hydrogen peroxide method
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Tab. 3 Pollination and seed setting at different times of a single day during blooming period of each pollination combination
R A BRI B LA 1R/ % 2R 2RD/% 2R (3RD/% IR %
08:00—10:00 10.76a 14.71a 53.83a 79.30a
10:00—12:00 9.64a 15.62a 55.10a 80.36a
AN eI D N e 12:00—14:00 12.24a 17.78a 30.58b 60.60bc
14:00—16:00 521la 20.96a 44.24ab 70.42ab
16:00—18:00 12.35a 12.92a 29.86b 55.12¢
08:00—10:00 10.59a 8.07ab 40.69a 59.35a
10:00—12:00 4.98a 7.40ab 43.72a 56.10a
el FEQ x SRS 12:00—14:00 7.13a 3.25b 26.20ab 36.59b
14:00—16:00 5.67a 12.61a 34.56a 52.85a
16:00—18:00 7.28a 8.01ab 23.62ab 38.90ab
08:00—10:00 3.25b 19.76a 53.41la 76.42a
10:00—12:00 10.60a 17.28ab 50.98a 78.86a
L FEO x Sl 12:00—14:00 14.65a 17.31ab 29.02b 60.98ab
14:00—16:00 13.82a 17.32ab 39.06ab 70.20ab
16:00—18:00 11.38a 16.50b 29.02b 56.91b
08:00—10:00 23.80a 4.70a 2.82a 31.32a
10:00—12:00 21.12a 4.17ab 2.50ab 27.79ab
G Q x el fA g 12:00—14:00 17.63a 3.25ab 1.95ab 22.83ab
14:00—16:00 20.07a 3.96ab 2.38ab 26.40ab
16:00—18:00 16.84a 2.73b 1.64b 21.21b

W AFEVNG T RS R — 50 G 5 H A RN BORERD 5 45 SE IS DU 7 i 2 2253 (P < 0.05)
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TR AR SE PR AE 7= 42 (1) NADH, 8% NADPH, %
TER BT Jeth . ARREEH TTC W) e i AR FEAEH
0, X AT RE R T ARCE B S EIRAE AR R A
B /b, Toikik BB AR B G kA o b4, FIH 1o-
KI X AEA AT G by, Je iR R Bk ek 5 3L
R 0 LA AN ] i 7= AR 22 5 08, 200k BB TR
R I, 2R g I 6, W02 R (Sesamum
indicum)™). J %% (Camellia oleifera)™; Jx 2 W %
gl e, WiAe V. H & (Lilium lancifolium)PY%  BEIR
TELL G N2 AR HE A6 K7 A P B AR R R AR K 1R AT G
o, IEW IR R, SRRV £L I IR H
526 108, SRR, RIE, BRA AT
i, WIS (Brassica campestris )P s AW I, B IR
FELLGL Bk 1L,-KT e ik shym] g e L) 3218k ik
DL, {H BSR40 e v P A 1T B, et
B 146K 5 s 146k iy HE, A5 RAERA T 1o-
KI etk i e e o, Bl N T3 1A
JIZ B HITERT, 75 71 54 BA 3 A, TERIE T8
AERR I o DRI, A 7 b Ad P S RV L0 G ik
o e 1L B AR TS T

3.2 HESKAIERMERD

B - A A SRR A S T 42 1, 3222
SR EEAE KSR T A T 1 A AR, B0
FACEAERG BIE R P AR R A A M I R 4R R IR
B e R S Ve e 1 e 5 S T TR )
ERECR, MERZ N, Mk B ABRRME, k2
MR Sk AT MR85 o 5 E ) i T AR A Sk AT
BRIl W BE (Fritillaria cirrhosa)P?, 58 2%
(Paphiopedilum)™V2% . MTT Ye by A ik 3k vy #3214
F2 FARE A e 3 TV M g 5 R s B AR JEL P, T)
FEVEER A Sk B G iR ta, HAY AR, k2
FE S A P AR S R F B R -1t S AL A
I MTT He oy B < 1L B35 I Sk T4,
N2 5 AR EEAAME, (H MTT etk Aa ik
S SR A R M FEIN B, W RE T BUR I SR E B I
B o BRI, AR 77 b ] e HUE R i —id 8 A S R
A ST A, 2R SRR fe e = o
33 EME N SR TS

TEH T 0 e 430 D I B R 3R, ko
) AR BEAC KD 3L, — T i 0 IR i P 32 K
I Ta) A B 2 S, LR e M B MR T # P A
(5 HE D R A A ¥ 0 54 3k T B2 1 AR AL AR AN ()17,
ERLE, HELY) B AR A, I VR Al 25 4 A6 0 ) AAE Sk
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7S AG R, H AT B R & A2 B T, 32 v B Rk

AR A, L4 08:00—12:00 kL ml #5245
P60 i 7735, T AE IEF 12:00—14:00 £ 3k AT 4%
PR Es, HULE TR 71 B3 K, X 5= RiR
FE IR OG0 MREEA K ONENIR I, TEMELE il 2
b AT SR B Sk AR A B R RS 2RSS
WA HCY, AR R, SRR PR, S U
3k 4 WA PN RV M B ARG, A Sk TR B AIK . X 5 R
FE S BB CPrunus avium)FE Sk 7T 7244 1R 520 25 BB
F—E BEAh, B iR S EUR FEACR G 1B, X
5 HM( Capsicum annuum) FIRF T 45 FYHLL. 1B
R, S, H SRR, A Sk N S 3
G D S K a RSP ey Ty b i vl 1R T s N
T EORE S TR S A0k i ) SCE B R . A TS
HH A Sk T 432 P AR A A 5 ) U TSR A S A Sk AT 4R
PEIBIE 70 45 AR — 2, HAHE 7 AR SEAE R TG 7
RGN 77 32 0 A AR 7 T P P 25 AL R b T B SEAH %
WK
34 ZEXBWEESELER

P A9 I [ S 25 5 M0 #5240 52 K 56 BRI L, )
W 2 It B Ry B TR ( Cucumis melo) #E4T 7 [8) s /) 24
LK, KB 06:00—12:00 4% K Bl T K 25 R 5 .
ST 78 J CCitrullus lanatus)™. 78 # 5 (Cucurbita
pepo) P AL AL SE A0k bR A RUR i, B
I AL FRE =, SR Z . A, XK (Zea
mays ) BEAT AN [F) B[R] 42 60 A 38, R BAS [F) 22 R 3
7£ 09:00—11:00 Al 16:00—18:00 $52H5 F A% 1) 45 52 v
R, X 5 A 5045 2 HIARSE 08:00—12:00 5
14:00—16:00 %% 42 #2 ¥ 25 92 18 L8 1 45 SR AR AL,
RV f52 38 52 00 ) () 30 386 T T IE 2B B o R AT DAAR 4%
oy £ S A 0 07 30 A 0 45 B I 1) b, T R 9 A Sk
A 1 FNAE RS 0 077 e A 0 10 B B2 R I 1) o X
W PR AR b 0t AT A S T B2 PEAS I, R IR e A 15 A
SN FE TR 3 7R Y 2 8 84 ~ 96 h™). AW %, b4
10:00—12:00 £ 47 432 4 25 L R AR R, X 5 R A
kAT R PR SRR IS AR I &5 AR A dE—
ISR T WA B MR T 5 3 2 A8 A T 1]

IR 3 NS S E AR 4 SR L
FEXFEE, TT LA HY 3 Ll RS2 A7 B 2 1) B S8 AN SR A
DR, HERHERRG SRR, T8 S R
Ko AN IR Z2 38 F2 M 20 45 1) 485 S A AR A7 AE 22 5, DA
CEERTD AT AR R A 14 R
AT 3 R0 R ER A 4 SR 5 DL SR 2R AR
G AAAERUR 2200, RIAAAE B 2 I TE M B AU,
X5 HT AT T8 BB Je SR TR SE A5

BRI A, B ORI R R Y SRR,
PLE & AR AR

4 % P

AW FEE A B AR <t L B Oy i e
XF R, Uk H AT Sk AT Ak 5 AR 0 B e AU AR
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B WHAARRILLT EELL,

CIOMRERE 1L B H SR T A fe i Al 7 ik
R AR - S A %, 8RNI 0 & R I T B R
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PN R, U BOAS [ SCAS AR it b K A6 K 3 7
B o

OMNFZRAH A, BEELF S 3R Rk
45 S g e (H A Y UTE 08:00—12:00.

Crty BEIREER, SChrd e 2 AE B4 10:00—
12:00 X gl 2 J0 52 5« W TTES RADOA AL
RN LIRSS AR BOR, SRR RIS %,
LASRAS 78 L (R R B PR SR A0 1 B iR 4R 2, [RIN AT Bl
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