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Abstract: To investigate the in vitro germination characteristics of wild Allium hookeri pollen,
this study focused on Xizang A. hookeri pollen. First, single-factor experiments were conducted
to preliminarily identify optimal light conditions, temperature, incubation time, and suitable
concentration ranges of sucrose, boric acid, and calcium chloride in the culture medium for
pollen germination. Subsequently, orthogonal experiments were employed to evaluate the
interactive effects of these components on pollen germination and to screen for the optimal
medium formulation. The results showed that dark conditions were more conducive to pollen
germination, the optimal germination temperature was 25 °C, and the optimal culture time was 1
h. The results of single factor test showed that sucrose concentration was 100 ~ 150 g/L, boric
acid concentration was 100 ~ 150 mg/L and calcium chloride concentration was 0 ~ 50 mg/L in
the suitable medium for 4. hookeri pollen germination. In the orthogonal test, the highest pollen

germination rate was 57.39% under sucrose 100 g/L, boric acid 100 mg/L and calcium chloride
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0 mg/L, and the lowest pollen germination rate was 34.26% under sucrose 100 g/L, boric acid
200 mg/L and calcium chloride 150 mg/L. The pollen tube under the conditions of sucrose 50 g/
L, boric acid 100 mg/L and calcium chloride 0 mg/L was the longest (40.76 um), while the
pollen tube under the conditions of sucrose 150 g/L, boric acid 200 mg/L and calcium chloride
150 mg/L was the shortest (19.11 pm). Platyphylla, while high concentration of calcium
chloride could inhibit it. In conclusion, the optimal culture conditions for in vitro germination of
A. hookeri pollen were dark culture at 25 °C for 1 h, and the optimal medium combination was
sucrose 100 g/L + boric acid 100 mg/L + calcium chloride 0 mg/L.
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Tab.1 Single-factor experimental design of sucrose, boric acid, and calcium chloride

Qb JEE /gL W /mg L AAb A5 /mg-L!
CKUHAO 0 0 0
1 50 50 50
2 100 100 100
3 150 150 150
4 200 200 200

®2 TREEFEZ=ZFERZKFIENRE

Tab.2 Three-factor three-level orthogonal design of different medium components

AbE JEpE/g L Wifz/g- L Sfbss/g L

T, 50 100 0

T, 50 150 50
T, 50 200 150
T, 100 100 0

T, 100 150 50
T, 100 200 150
T, 150 100 0

Ty 150 150 50
T, 150 200 150
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W, TR IR AT R R, AR R FSER RS, FER B KR T TR R BAR L A
Ko BABBENINEE S NS, SR MLEF IR R G v A D> T 40 R
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Tab.3 Effects of light conditions on the in vitro germination of A//ium hookeri pollen
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Fig.1 Effects of different culture temperature and time on in vitro germination of Allium hookeri pollen
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Fig.2 Germination of Allium hookeri pollen

B 1-C A D AT 5, I B X 58 8K B AR R R AR B K BE XA WU . BRI R I R B
25°C, WIS R ATIL 71.35%, 22 °CHIH KB INEmE, 28 °C BB R T 18 CHI K % . ANFIRE T
MR R S O 2 R S M M 2 e, U B O P RN AT R ) e IR BV R A AE 25 °C A o 4K
W E KB SRR A RS, (H22 CHIKEREZE (p<0.0D) &1 25°CH, BB MR EK
JERE, 22 CHEARRERABIEEIRE, 18 CCHIBURIRL B 28 °CHIE il BB AH Tk & A K
2.2 FEIEFEX MY BARE LM
22,1 BERE. PIER. SIS — R IR TR R B A HE R R

M3 AT, SiEAKAREE PR AHELES, HERE. BIER. SUILAT (5594 B A B 4156 s -l A 8 A
RAMRIER, BRZRT & TR 0.27% 1e8 8 KBz o T3 B 12.62 pm.

FEAN RV L REME AL BN, JEK) B A HA R 2 b RERE I B BE K 2 IS B THS R RIS, 7€ 100 g/L
IAA R R (55.48%) fixfE, 150 g/LIRZ (55.32%), 50 g/L FEAREE T 200 g/L FHIEA KRR (34.54%) .
TSN, 100 g/LAN150 g/L Z (B Jo7E 5, B5 X200 o/L T B REAREEEZSR, 550 g/L
TR RA REER . O EKE ST RFA MR AGES, (H150 gL EMERK (29.45 um),
L A A R A B 2 s AR S AN i IR P AL B R T, (R B B 3 T I, 150 A R A TR
£ 50 ~ 200 g/L & A o6] B AR R B AR R AR E A 2, SR W RFRIEM B KER, 150 g/L&amf:
AL FRIRE

FEAR R FERNRR AL BT, A0H B A R SR B AR o Wk FE ) T e 22 B THEE 3, (b e R ik
() 22 S Ak S 2 MK s A0 K U i A e o vk JEE ) o e ORI K R R e s, Hop, Bk
(AL B MY B K T o IR AL B, 254 W1 100 ~ 150 mg/L (RIS 7 vk F8 2 e i AE 160 B AR B 2 (R
B

TEANRIVR FE EACES AL LR, 0K 0 R 28 S A6 b 5 K 2 ¥ B CaCl, Ji 9k B2 1 i T R B, 50 mg/L 19



744 = A 2025 455 6 1
R A T Iem i R AR E AR, . BE s IRE T BARGE(E S Ie R i &k, (EX R E K
WA HRAEER . 286K 50 mg/L Ao 47 2 S A X 58 - AE A0 K B AR B Kk 50 B MBS TR IR

70.00 .
RAERE OWR o&Ikes
aA
6000 B aA %
aA aA ]
50.00 =3
= N bB
&40.00 # X
R cB
§§30.00
20.00
10.00 |
dC ¢C dC
0.00
CK 50 100 150 200
RO EE GEEREe/L; MR . A Fmg/D
SN OfiiR =& Lt
g | ST OWIE SR " alh
bB
25.00 F C b
£ 20.00 aA
=
g bB c cd
C
;{ﬁ 15.00 F dD dD dD CD
=
1 10.00
500
0.00
0 50 100 150 200

AbIRIRFE GEREg/L: TR, S5 mg/L)

3 TRIEFE R A BEREX M AL & BRI

Fig.3 Effects of different medium components and their concentrations of Allium hookeri pollen
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Fig.4 Effect of mixed culture medium on in vitro germination of Allium hookeri Pollen
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Tab.4 Membership function values of mixed medium effects on pollen germination of A/lium hookeri Pollen

Ak WRRY%  TeRERE /M HRRREE EREREREE REEST REEHR
T1 53.90 40.76 0.8 491 1.0 000 1.8 491 1
T2 54.41 30.29 0.8 712 0.5 164 1.3 876 4
T3 50.54 29.28 0.7 038 0.4 697 1.1735 5
T4 57.39 30.56 1.0 000 0.5 289 1.5 289 3
TS 47.34 3221 0.5 655 0.6 051 1.1 706 6
T6 34.26 25.96 0.0 000 0.3 164 0.3 164 8
T7 56.51 32.57 0.9 620 0.6 217 1.5 837 2
T8 51.31 24.62 0.7371 0.2 545 0.9916 7
T9 35.37 19.11 0.0 480 0.0 000 0.0 480 9
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R — BT, SULES N0 ~ 50 mg/L, ZRGRAE, X bk AR 40Ny B R i s me s K2 RERE, HLUON IR,
/N REAES . IEASIRIGR Y, IR B RE A AR BE IR (VR A B 9 5 A A T 5 A0k B AR
BEERERE . DR . SULESZRGIREERIIG I, 108 BRI 2, et 9 B4 5 9 REHE 100 g/L
+ 1% 100 mg/L + 5 4L45 0 mg/L.

il



% 6 0 BSOS« PUREPAE MY B (A R 5 747

EEPEE

1
2

(11 SEBEEGEYERZE S D ERYE 8D AL SR Bk, 1980:208.
[

[3

[

[

]

1 AR, 24 R AR A 2 R AR R R LU TET]. 2 R 2 SR (E SRR ), 1982(11):96.
1 kA E . T AR RS AL ], TP AEA,2002,22(4):345-348.
4]
5]

BOH BRI VEA A . 8 AR AR AR B AR AL BT AL T]. = B AEAATE 7, 1996(H T VIII): 78-84.

Sharma G, Gohil R N, Kaul V. Cytological status of Allium hookeri Thwaites(2n=22) [J]. Genetic Resources and Crop
Evolution, 2011, 58(7): 1041-1050.

[6] J3is L, VA S . e Bl oA [ G R P PR 2 O AL 3], ) PR AEA,199919(2):161-175.

[7] FRBLLFEREM,OCE A, VU A B0 e 1 B R TR A 7 (0], v b AR ARORL R R 2 (B 28R 110),2017,45(10):
122-128.

B TP SR AL AR, 5 . X TARAE A & 77 5 sl e 1 IR F 72 [J]. 4 R Ik 22 41,2016,29(6):1307-1310.

TEFHPE B R S R IR AR 8 IR B AR I R [A]. BRI FHE,2007,35(16):4742-4745.

(8
[9
[10] K . WAV LR 5 I M (E W 78 [D]. A5 o E O RHERF 5T 85,2017

[11] b p8 A5 94 SRR, 56 TR . AT GNNSR0S A i i B A8 R0 B AR K 2 [T, A6 U5 178 22,2008(8): 106-109.
[12] X7, AR F K855 . S0k i A B AR R 35 TR TR 1% [T]. i MOl R 2 574 (AR RE 272 ),2023,47(3):70-76.
[13] M/ N& PNV B 25— ) BB = S 350000 5 200 M B 22 0 A1 (1 D538 (0], R 2441, 1999,4 1(11):1169-1176.
[14] X E 3 2 e 23 M, 55 AN [RI B FR A0 T A A0 B A4 A (RS2 R (], ZR B ROl R 2222 41%,2010,38(7):61-63.
[15]
[16]
[17]
[18]

]
]

15] ThRISF ] %, R, 56 . T AR I B DA ) 2 R R LA B A AR T[], e JR AR 01, 2025,9(1):16-24
16] ALBELL TR, 55 AT, 55 BB B 23 28 5 SR A BRI B 5 PP [0, v BUAR MK, 2024,8(6):651-660
17] B8R EH G 5 BIUARPRAESE N5 H A K S ST ZE R 8 _[0]. AR 0E,2025,9(1):65-72+132.
18] Flores-Renterial,, Whipple A V, Benally G J, et al. Higher temperature at lower elevation sites fails to promote acclimation or
adaptation to heat stress during pollen germination[J]. Frontiers in Plant Science, 2018, 9: 536.
[19] Hi, 2 A HE, 45 . 58 LR BR AR B8 A R R AEA A AR ARR AT 7 . P AB A 57 41:,2013,33(9):1916-1922.
[20] XU TE B 8,28 X, 5% AN Rl FEMa T o A S P AR 8 KB (22 57 0], Hh B A U 51,2025,46(02):237-248.
[21] et X025 B EE, 25 22 M KA Ae M B IR R S5 08 B AR KRR M 72 (], b [ R 64,2021,208(02):55-59+109.
[22] =R,y B, X5 . 35 TR 40 53 Je 3% 77 5% AP o M LA A R B AEAR B AR K2 T G LA A 7 4,2012,32(6):1254-1260.
(23] F B MR XRS5 . A R I R E B i T P AR AR AE (D], FEL R 22,2015,32(12):2057-2063.
[24] Liu X S, Xiao Y F, Wang Y, et al. The in vitro germination and storage characteristics of Keteleeria fortunei var. cyclolepis
pollen provide a reference for cross breeding [J].Protoplasma, 2020, 257(4): 1221-1230.
(257 X FE 5, 5%, 5K ST, 55 4 PSR ERAE ) B (A1 A T[], P AL ARl 274, 2024,33(09):1681-1689.
[26] Wang Q L, Lu L D, Wu X Q. Pollen storage and viability determination[J].Chinese Bulletin of Botany, 2002, 19(3): 365-372.
[27] M, £FF, 568 . = ASF] i Fh 57 20 R AOAER - IR ER B R 8B W 25 Bt L B LR 0], ) P 4, 2012,32(5):599-602.
(28] EHRIT, 2 DRI, 55 ASF B AR B S 0] ARk R 72,2015,51(4):71-77.
[29] KA W, 3,55 . P IR LR 29 PR T R BT 7 DRI S []. YT P A K 57 7417, 2024,46(04):935-943.
[30] FWRIAR, FKEE, du i, 55 . KB AL 1A A di i B 5 B B I 2 1 (R 0B [ 0], P AEAR MR BOR 2224 (B AR B R), 2024, 52
(11):94-101+112.



