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Abstract : [Objective]This study aims to screening the suitable cultivation conditions and time of in vitro

pollen germination as well as studying the rapid detection method of pollen viability for Choerospondias axillaris,
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thus providing reference for artificial pollination and hybrid breeding of Choerospondias axillaris in the future.
[ Method | The flower spikes of Choerospondias axillaris which will be bloomed were collected. Mature pollen of
Choerospondias axillaris through hydroponic method was collected. Different concentrations of sucrose, boric
acid and calcium chloride were set up.The L,,(4°) orthogonal test design and liquid culture method were used to
select the best pollen culture conditions and culture time of Choerospondias axillaris in vitro. 1,—KI staining
method, TTC staining method and red ink staining method were used to dyeing the pollen respectively.Combined
with the germination rate obtained after the culture of the best pollen germination conditions in vitro, different
staining methods were compared to find a suitable method for rapid detection of pollen viability of
Choerospondias axillaris. [ Result | Sucrose, boric acid and calcium chloride had significant effects on pollen
germination rate and pollen tube length of Choerospondias axillaris (P<0.05).The effects of three factors on
pollen germination of Choerospondias axillaris were as follows : sucrose (A)> calcium chloride (C)>sucrose (B).
The results of the orthogonal experiment showed that the combination of 20% sucrose, 0.3% boric acid and
0.03% calcium chloride had the best pollen germination effect.with the pollen germination rate of 91.41% and
the pollen tube length of 250.91 pm.According to the results of range and variance analysis, the combination of
20% sucrose, 0.3% boric acid, and 0.02% calcium chloride, had the best pollen germination effect. After
verification, the pollen germination rate is 93.27%, and the pollen tube length is 296.34 pm.The results were
superior to the combination of 20% sucrose, 0.3% boric acid, and 0.03% calcium chloride. When the pollen was
cultured in vitro for 6h, the pollen germination rate tended to stabilize, and the pollen tube length was moderate
and not stacked, which was conducive to observation and statistical data.The red ink dyeing method had a
similar germination rate to pollen in vitro germination culture, and there was no significant difference between
the two methods(P>0.05) ,which can be used as a rapid detection method of the pollen vitality of Choerospondias
axillaris.[ Conclusion | The best culture combination for pollen germination in vitro of Choerospondias axillaris is
20% sucrose, 0.3% boric acid and 0.02% calcium chloride. The optimal cultivation time is 6 h.The red ink
dyeing method is suitable for rapid detection of pollen viability of Choerospondias axillaris.
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Tab.1 Orthogonal test design factors and levels

K- [N /% Factors
Level TEHE(A) Sucrose & (B) H,BO, FALE(C) Cacl,
1 5 0.05 0.01
2 10 0.1 0.02
3 15 0.2 0.03
4 20 0.3 0.04
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Tab.2 The results of orthogonal experiment on pollen germination in vitro of Choerospondias axillaris

B IR LG [Hl % Factors A W % R 1% TS KB m

Medium number A B C Combinations Germination rate Pollen tube length
1 5 0.05 0.01 ABC, 23.46+2.33¢ 112.33+22.32"
2 5 0.1 0.03 A B,C, 2.71+0.51" 136.18+3.60*"
3 5 0.2 0.04 AB.C, 2.20+0.23" 102.55+4.07'

4 5 0.3 0.02 A B,C, 45.13+4.55°¢ 98.43+10.69'
5 10 0.05 0.02 AB.C, 28.31+2.07° 243.05+25.37°"
6 10 0.1 0.04 AB,C, 12.06+1.96" 160.61+11.30'
7 10 0.2 0.03 A,B.C, 37.69+3.14" 141.95+6.28%
8 10 0.3 0.01 A,B,C, 22.81£1.52° 68.98+14.35'
9 15 0.05 0.03 A.B.C, 23.78+2.11° 120.34+7.70*
10 15 0.1 0.01 AB,C, 7.08+1.40° 265.98+11.55™
11 15 0.2 0.02 AB.C, 45.67+2.48° 219.73+18.70°
12 15 0.3 0.04 ABC, 25.50+4.14° 285.28+8.91"
13 20 0.05 0.04 ABC, 63.09+5.66" 227.54+7.68"
14 20 0.1 0.02 AB,C, 67.45+2.79" 326.92+22 47"
15 20 0.2 0.01 AB.C, 14.58+3.37' 262.74+15.13"
16 20 0.3 0.03 AB,C, 91.41+£3.33° 250.91+25.47"

[RIFNFREAR R 7R 22 57 0.3 (P<0.05) , [AF1) AR A 3R 22 AN W35 (P>0.05) , R N B A P E R 2
Different letters in the same column indicate significant differences (P<0.05) , while identical letters in the same column indi-

cate insignificant differences(P>0.05).The data in the table is the mean+standard deviation.
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Tab.3 Range analysis of pollen germination rate and pollen tube length on different media

teobr WK%/ % AER K /pum
o Germination rate Pollen tube length

Index

A B C A B C

K, 18.38" 34.66" 16.98" 112.37° 175.82" 177.51
K, 25.22" 22.33¢ 46.64" 153.65° 222.42° 222.03°
K, 25.51" 25.04" 38.90" 222.83" 181.74" 162.35"
K, 59.13" 46.21° 25.71" 267.03" 175.90" 194.00"
R 40.76 23.89 29.66 154.65 46.61 59.69

K, K, K K3 R4 R 4 A ROIIE, RICEM 22, [R5 7B ) 2R 22 57 3% (P<0.05) , [R5 5B AH TR 3R
2 AN (P>0.05).

K,,K,,K,,and K, represent the mean values of the four levels of each factor.R stands for range. Different letters in the same col-
umn indicate significant differences(P<0.05) ,while identical letters in the same column indicate insignificant differences(P>0.05).
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Tab.4 Variance analysis of pollen germination rate and pollen tube length on different media

BIgE| K% S5 A ¥r F{A M
Items Factors SS DF MS F value Significance
[ A 12 119.454 3 4039.818 24.730 ok
Germination rate B 4214.089 3 1 404.696 8.599 woE
C 6323.395 3 2107.798 12.903 i
122 Error 6 207.469 38 163.354
Vi iR NS A 172 253.979 3 57 417.993 27.590 ok
Pollen tube length B 18 182.225 3 6 060.742 2912 *
C 23 503.909 3 7 834.636 3.765 *
1224 Error 79 083.415 38 2081.142

A3 SRR 3 22 5 (P<0.01) Al 35 2 5+ (P<0.05) .
#*% and * indicate extremely significant difference (P<0.01)and significant difference (P<0.05)respectively.
2.2 MR RERE TR E %

FEFel {5 RIS T (20% JEHE L 0.3% B2 A1 0.02% SALAS ) HEATAE R 855 7% , R 11 1 & 2 R, T R
AAEHIAE 2 b IR T HA B 2, Bl IR )06 R o - Rl b T 5 TARSE , 7R B 3% 2~4 h FlT 4~6 h A R R ACAE
By i A AR A K G I (P<0.05) , 15597 6 h 5 AER B A 508 TRAE  AER A /R 97 6~10 h
WIS ZEMG , 15537 8 hi) , FERY AT BT HERS , 10 h AR RS C AT BBt 78 52 HAE Ry A 25 32 40, A F T8
B R AR GETT A S AER A BE B I, DRI IR A A B fe AL B R B R GE IS 1] 6 B



© 940 - AL A N %46 &

400 - [ ZE#EKE Pollen tube length 4100
—m— 555 % Germination rate
350
300
k=i Q
b, 80 2
§ 2 250 _E
)} & g
a2y S5
= A=
g B 200 & g
= 5 =g
e =
5% :
£ 150 @]
60
100
50
0 40

2 4 6 8 10
F2FEWfEl/h Germination time
B B RRG SR R e TR AR R 1 A AR R 45 T 1Y) 5 1)

Fig.1 Effects of germination time in vitro on pollen germination and pollen tube length of Choerospondias axillaris
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Fig.2 Changes of pollen germination and pollen tube growth with germination time of Choerospondias axillaris
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Fig.3 Microscopic examination results of pollen viability of Choerospondias axillaris by different staining methods



55 4 3] SRR R A AL by B AT S BT ) PR s - 941 -

B 2T €5 (151 3B ), ARG T8 13.09% , 25 5 i I T AR M B4R & 15 (P<0.05) (3R 5) , I AN iE
G 1E b B TR AR 16 PR R 4 7 o AT BR K G U AN T 3C T, A TR T I AR Bk e At
A T RAE R ARG 0, AR L1 387K e 0k I R R A TG T1°0 92.54% , 5 BRI R 5 R 45 R 2% 55
AN (P>0.05) (2 5) , UF B LR B4 =, 3 EUVE 0 p TR A AR 0 0 DR Rl 119 7 1% .

#5 ARG ERNEERELHE LK

Tab.S Comparison of different methods for detecting pollen viability of Choerospondias axillaris

Frik Methods AEWIE S Pollen viability
BIAHT %% Germination in vitro 93.27%+3.96"
L-KIe (3 1,—KI method 0%:+0°
TTC Y3 TTC method 13.09%=+1.43"
AR YA Red ink method 92.54%+5.47"

)5 BEAN ) e 7R 22 57 1. 25 (P<0.05) , [A) 51 7 REAR W) 36715 22 5 A Wik 35 (P>0.05 ) , s N B Ry P (B hm v 2%
Different letters in the same column indicate significant differences (P<0.05) , while identical letters in the same column indi-

cate insignificant differences(P>0.05).The data in the table is the mean+standard deviation.
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R HE A NI 2 1 B A TAE Ry i R AR A AR I . AR A5 RS B AT 45 R 2L, 7S ih ik i
o 0.02% B}, B FRAAE Ry B K¢ ARIAEN A I B e, B aed 3V E IR, AE053 7 6 R AR By A I E i i
i, 734 AT REJR h T R PR A AL AR N A B A —E B8 25 1, B LUK T AMIEAT 28 7ROt oK i b

5 % I ) 2 5 0 £ 53 7 2 ) R DR 3R, B N 1) RS AR BT A I 25 R AT R . B
M IRL S, AEAT R T SE AT, Git BRI AN A 5 SRRl 0, AR B HERUSS B e — i, B A Y
AHITAERI A KRB GETT MAER A I o, DR IR e % i 2 A BBy B SR I [ AR O B B2 . AT IT 4 R 3R
W], 15 5% 6 h Inh, B PR ASAE Ry i A0 508 TAGE , MU B RIS B A HER , &) TG HE)E , T LL 6 h
R FRAAE M foe B SR N ]

Qe LA R AE R 1 1 1505 , AT DU AP0 S, 0 TS TR TR A F R . R
VA2 LA A 1 0 T A ) e R LA 20 5 o 1 R o R O A DU RE R, SZ AR F S R R
Wi A2, AN R b 22 T 3 P A e (805 1 28 Sl R0 EAS IR P, L-KIAN BB AE B e (0, 7 W X J2: v
TRBRAAE AN I & AL SR IX — PG . B RIUTTE R B, s 460 & TR B A i A
JE T IR Y, B R A TE R 5 i, L-KUARMERF Il 2R AE R S (0, BRAESE RO DI STt EDUE 13X — B, v LA
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JE RN A B PR A ALK J RIE R TT ik o (BRI PR AR R TCR IR ], 2 )5 S BVBEAG: , P9 41 2
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5 L, R AR AN S AL B R AL B B R SR AT 5 R (P<0.05) , P FRALAE K B Y BS AR K
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