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Abstract: To improve the hybrid-breeding efficiency in Oxalis obtusa, this study identified the
culture conditions for optimal germination of O. obtusa pollen in vitro, established an efficient
pollen vitality staining method, and investigated optimal pollen storage temperature for six cultivars.
An orthogonal experiment was used to screen the culture conditions suitable for pollen germination.
Different pollen viability staining method including TTC staining, Aceto-carmine staining, I>-KI
staining, and Alexander staining, were carried out and results were compared with those of the in
vitro germination assay to evaluate their reliability. To determine the effect of temperatures on pollen
vitality and an optimal pollen storage temperature, the pollens stored at different temperatues (28 °C,
4 °C, -20 °C, and -80 °C) for different period (0, 1, 2, 5, 10, 15, 20, 25, 30, 40, 50, 60 d) were
assayed. The results suggest: (1) The optimal culture condition for the in vitro germination of O.
obtusa pollens is 20 g-L"! agar+100 g-L-' sucrose+200 mg-L-' H3BO3+200 mg-L!' CaCl,, at 25 °C
for 4 h. (2) The in vitro germination method significantly affect the pollen vitality of O. obtusa. It is
found that the pollen vitality ratio determined by [>-KI staining or Aceto-carmine staining is
significantly higher than that determined by in vitro germination method. The TTC staining
procedure does not work on O. obtusa. The Alexander staining revealed a pollen vitality ratio that
has no significant difference from that by the in vitro germination method. (3) The decline rates of

the O. obtusa pollen viability at different temperature are ordered as: room temperature > 4 °C >
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-20 °C > -80 °C. To summarize, this study systematically studied the optimal culture conditions for
the in vitro germination of O. obtusa pollens and determined that the Alexander method is the most
efficient and accurate staining method for pollen viability, and the optimal storage temperature is
-80 °C. This research established important theoretical basis to improve artificial pollination, hybrid
breeding, pollen collection and pollen storage of the O. obtusa, which can potentially solve the
problem of missing flowering period for cross pollination.
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Table 1 Experimental materials
5 s i TEAERTY
No. Variety Floral morph
| 2 FACHERY
O. obtusa ‘Veil’ Short style type
5 o A
O. obtusa ‘Aurora’ Mid style type
ARV YN KA
O. obtusa ‘Red Queen’ Long style type
A BEE FACHERY
O. obtusa ‘Crayon’ Short style type
B e Y
O. obtusa ‘Sunshine’ Mid style type
. giigvy KA
O. obtusa ‘Honey’ Long style type
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Table 2 Orthogonal test design factors and levels

7K [AIZ Factor
Level  JEW¥ Sucrose (g-'L'")  #ifR H3BO3 (mg-L™") HAES CaCl, (mg-L™)
1 0 0 0
2 50 50 50
3 100 100 100
4 150 200 200
5 300 300 300
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Table 3 Germination rate of Oxalis obtusa ‘Veil’ pollen in orthogonal design experiment

TR REVE TR SALES ERRAER A A A TRAE AR
No. Sucrose H3;BO3 CaCl, Upper pollen germination rate  Lower pollen germination rate
(g'LH (mg-L) (mg-LD) (%) (%)

1 0 0 0 0.00+0.00m 0.00+0.00j
2 0 50 50 5.954+0.57ijk 6.03+0.84efghi
3 0 100 100 4.45+0.68jkl 4.49+1.26ghij
4 0 200 200 1.47+0.38m 2.08+0.621hj
5 0 300 300 7.82+1.50ghij 6.18+0.46efghi
6 50 0 50 5.06+0.71ijkl 4.18+0.65¢ghij
7 50 50 100 11.46+1.72efg 10.49+0.51cde
8 50 100 200 25.65+1.54b 24.75+0.57a
9 50 200 300 3.2+0.36klm 3.84+1.87hij
10 50 300 0 7.73+2.97ghijk 6.10+1.07efghi
11 100 0 100 18.72+0.36¢ 19.02+8.02b
12 100 50 200 15.02+2.63cde 13.84+0.61c
13 100 100 300 13.25+3.86def 11.97£2.56¢d
14 100 200 0 30.78+0.56a 27.62+1.17a
15 100 300 50 12.63+2.22def 10.04+2.72¢cdef
16 150 0 200 6.39+4.34hijk 8.89+7.23defg
17 150 50 300 10.42+1.86fgh 7.98+0.76defgh
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9.4241.06fghi

13.54+2.62¢
24.75+0.57a
4.64+1.45ghi
7.89+0.64defgh
7.68+£0.97defgh
4.89+0.70ghi
5.30+1.11fghi
8.16+1.36defgh

He F—SIAARFEFRERIRE P<0.05 KV LA REZSR: 0 AREUE T A EER R 2 .

Note: Different letters in the same column indicate significant differences at the P<0.05 level. Values for pollen

germination rate are means +standard deviation.
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Table 4 Range analysis on effects of different factors on pollen germination of Oxalis obtusa “Veil’

P Ab g TR R FALES
Species Treatment Sucrose (g-L'D) HsBOs (mg-L'D) CaCl, (mg-L'D)

K1 19.69 36.92 28.24

K2 53.10 47.26 48.45

LRIk K3 90.40 63.93 40.01

Upper pollen K4 64.18 67.79 82.25

K5 31.71 43.18 60.13

R 14.14 6.17 10.80

K1 18.78 39.98 27.21

K2 49.36 46.02 44.04

TERAER K3 82.49 59.64 38.29

Lower pollen K4 59.80 63.59 82.38

K5 33.92 35.12 52.43

R 12.74 5.69 11.03
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Table 5 Variance analysis on effects of different factors on pollen germination of Oxalis obtusa

‘Veil’
(LES PSS EH H Syl F1H nEN
Species Factor SS DF MS F value Significance
JEEHE Sucrose 286.73 4 71.68 38.24 P<0.01
st ivi% i) WL H:BO; 16.05 4 4.01 2.15 P>0.05
Upper pollen FME CaCly 90.12 4 22.53 12.06 P<0.05
%2 Error 116.14 62 1.87
JEBE Sucrose 270.5 4 67.63 34.87 P<0.01
TR IR i H;BO; 15.8 4 3.95 2.04 P>0.05
Lower pollen FALES CaCl 85.3 4 21.33 11 P<0.05
%2 Error 120 62 1.94
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Fig. 1 Effects of different culture conditions on in vitro pollen germination of Oxalis obtusa “Veil’
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Red arrow: viable pollen; black arrow: inviable pollen. A. TTC staining method; B. Alexander staining method; C.
1,-KI staining method; D. Aceto-carmine staining method; E./n vitro germination; Bar=100 pm.
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Fig. 2 Pollen viability tested by five methods
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Table 6 Pollen viability comparison of three Oxalisobtusa varieties tested by four different methods

/SEERTA
g 25
AN i e Vitr%ozke‘:‘ilﬁfion Staining method (%)
A are—
Upper/Lower Varieties method (%) ﬁﬂﬂ-ﬁﬂﬂﬁ(‘fﬁ} EHE&#ZI, L] lJ.lj; )
pollen I,-KI staining Aceto-carmine Alexander staining
method staining method method
Hi
ﬁ'/‘ o 28.10+0.95b 84.06+3.02a 85.41+3.26a 32.06+3.01b
O. obtusa ‘Veil
LAEAEn) 1‘&7:6 , 25.4542.39¢ 82.64+5.40a 56.90+8.44b 37.12+4.74¢
Upper pollen O. obtusa ‘Aurora
LR 32.000.81c 89.37+2.25a 77.65+2.12b 33.49+2.71¢
O. obtusa ‘Red Queen’
3 éll"
e . 24.82+1.38b 81.61£1.97a 80.10+1.31a 27.24+1.08b
) O. obtusa ‘Veil’
TERACK W
. , 21.59+0.32d 71.36+5.57a 50.58+6.74b 32.39+1.86¢
Lower pollen O. obtusa ‘Aurora
T E ’
LR 27.2142.66¢ 86.51+3.25a 68.52+5.24b 31.87+2.08¢c

0. obtusa ‘Red Queen’

e F AT AR FRER R AE P<0.05 K AT B35 25 A0S JJBUE N P ME bR 22
Note: Different letters in the same row indicate significant differences at the P<5% level; values for pollen viability

are means =+ standard deviation.
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Fig. 3 The storage effect of upper pollen of Oxalis obtusa ‘Honey’
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Fig. 4 The storage effect of lower pollen of Oxalis obtusa ‘Honey’
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Fig. 5 Storage effect of upper pollen of Oxalis obtusa ‘Sunshine’
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Fig. 6 Storage effect of lower pollen of Oxalis obtusa ‘Sunshine’
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Fig. 7 Storage effect of upper pollen of Oxalis obtusa ‘Crayon’
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Fig. 8 Storage effect of lower pollen of Oxalis obtusa ‘Crayon’
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MiE FFIeEE, 2011) o Bk, S IERAER T 700 7 i%xs Tk 7o 45 R e 2
HE,



TEAERy B AR EE FR 0 R S, BESRWI . TR AN XS e i A & EEAE R GBS,
20125 RANEE, 2018) o ABFFLIESIRIG SRR, RERIXS T2 16k B K 2 0 5200 i . 2,
X — I RAE T IR & (Choerospondias axillaris) (iK%, 2024) | [ifi )17 %% ( Camellia vietnamensis )
(HEIESE, 2021) « BUK (Moringa oleifera) (R, 2022) YT M. FEHE VL
MR R E SR (ZEXUREE, 2012) , CRERTBEE, b7 kAeky i B W oK i i SR Bk
KIE BT RE B (B SCEREE, 20100 o BRI, X ORES A AEYIAER AUt A 2 B A s 7 ik
B OB AR . TR B P HENE 2 Rl S A, 5] RIS CatE N, =5 R
G, RATHIC IR POCEY) R (BEIRHIAE, 2021) o FSRERERIEIEA E A K, B
SEMAAER B AR R =455, 20210 o #R0olAE (2015) WFFCRIL, BHAE Ca? WIS AN,
FEESZLILZE (Camellia azalea) {eH i R ZIEHT N, HAETFAE B IR Al R R em, 1]
fAese A HAE R N Ca? IR BER a1, AR B R I AN TR EEAMIE Ca? RAZEHT K o TAEAHH FL b, T
2 TERAE 200 mg L S IBE R A R AR I fE, RIAHACI N Ca? FERUC, FMNIMFAH
BErp AR Ca?t, DUMRREER & AR MEAE K

FEGL M B TR TG ST SRBeH, TTC Bk R e Bt WE R B b & 0, RPN R AE
e (Arachis hypogaea) (T4AESE, 2022) « WK (Handroanthus spp.) CikiESE, 2024).
EX (Forsythia suspensa) (BIELLEE, 2021) AWt s p W B, X A) a5 H AL 4
JEEFHAG Gz i . ARHHE M BUR BT 7= AL ) i Sl & B A 2 G 0, BARJERA 05T .
L-KI G iR AR 160 Ve #1002 sk BIWT e A v 71, & KA (Acacia auriculiformis)
(ERAZEZUE, 2016) « YISk (Sonneratia ovata) ([T &Hi%%E, 2021) SAEMEH & &
B Y . ARWEIE R L-KT G000 5 A0k G /) 538 a1 S AR i ik, R R R
ek & BV, HLIGTE 234680 i A UE K I 2K B8 240 i T s K e o SRV £L LtV 1)
W 25 BB R E TR ARl Rk, HEEGOREZK, QR aimemnBEgm, REs
RCAIWAEADIE 77, XS LAACHER R AR, (BICEREE, 20100 o BERRFELLARES 16
YHHIE% N 1) DNA 25 &R 6, — s ol M AT I B A e Az, Bt By
BOHUAR A I FER b, FLAN PR AR A A T BRI R e VA, MR Anta, AT 3B T B FH
PE4E R (Lata et al., 2018). MZJ 1L KRG EEBCER T, 5B EH R &R R T, Wl KRG
83 [ B A 00 200 o 65 ) s B 5 ARG A, BB LS /TGS 14Ky « TS 36k Hh 1 4 e
JRIRE G ALt AERy BER G i (e, TRiE JIAe i A0 IR, fEk ek tt, EMeh A
RS IMAPIRES . BV HERR T RN e 4, 15 45 R 5 Bk Rk 2
L NTE

AT — SR T A B ek & I 2R, BEAEE T MR, A TN A
[ RS IR] o ASHIE FEALRELT 6 A dn A ek & D ity (KAer) > Bt O e
>l EE (KM >95%° GHER) >y GEEE) >0 PR, xX—4
KR, ChE SRR CHEARAR, Bl TLREAERR, Fil—Pi KEAED
BEX —45t. 5ARMAGRAFRMAE, RFEHRE (2021) 1EXF 6 NEERK & WP TIER IS
JIE R I, TERTE S WK B INFER A FeAE 3L > KAEAE R > S fe A 2, (H Al 506 Qe
MR REARFIRER D o BAN P B FRACKIGE IR R, H BRI TS /38w & T
T, X—IRE T (2021) EE4HPE (Melastoma candidum) 875 (Lagerstroemia indica)
FBERW (Cassia fistula) 3X 3 FpEA 5 AMESS FIED R IV &, RUAS R ZH HESS 16K 1%
IIAFAEZE S, WHESSIER IS 71 = T A MRS . IXRIE A ZRMESMED +, AEAE
LI DI RE /A v] e —Mpati s . X TRIM R M 5, XMFAAE R T Re 2 Ry E§e
e TAEE AN, SR G AT RN, AR A TR A N, AR By A
PRTTHERYE, XFMIE ) 1) 2 ik ] e A2 BN PR e B R B iR R R E =R BLA R, B
RN FERFEAEZER, BERER TSP,

FER DRATEIE 77 B ) R 5 A IR G R A OC,  m DU I A 15 ARk I B L PR IR P 55
TRERIEKAC K 5 (8 BIESE, 2021) o RIEIEEOR OREFER I 180 7. AR TR
BH, B R B I BRI, AERTE TR, B BUR B ON-80 °C, X5 BEERA (Pinus
kesiya var.langbianensis) (5855, 2021)  FE)IHZA (HEIFESE, 2021) HMIHFREER—2.



— G OLT, R BRI, B A ar . EEIGE (N T-180 °C) RIEER, fed ARG
LA, ISCHfe K (E84e5, 2022) o {HGEARIRE AT 58 5] KA nl oK &
0 SR iE, BT AR IR 2R BN 1 IE A BRI EOE 7 — P s . A, e
IKE AR R SR I B LR 3, AR nE— 2P U AR R 5 TR AE K 7£-80 °C &M T 1)
EIES

R ERTR, ASCHIRRGHFT 1B N Bk B AR K I BOd B 7R 2k 20 g L iR
+100 g L' JEFE+200 mg- L' #IfR+200 mg L' & A64S, L 25 °C, BFE] 4 ho SRMAEK B R ie 5
BrgRdk pH. KiFRIRSE . RSN RA X, FEEM it — ST X R R MIER . RS Ak
MR ARG F1 7710, TTC etk L-KI Yty E FBSIR AL Je AN E T B, T
PR G ta i e fe mn R AERR DN 2 Sl IR SR BEAE RS IR 5, AT B TR &)
VPG SE . HaR AR IR 2 9-80 °C, S STAE Ky Fh BT 5 IR R B P RE, 9 i M AT SR f B U O
W o AHETUSE ROVBI IR N a0k 038 B M ek s iRt | BN RYE, IR
Ff RACIAANIE ] A A RO %

S 3 HR

CAI ZY, DONG L, WANG XM, et al., 2021. Effects of medium pH and sucrose, boric acid and
PEG- 4000 on in vitro germination of passion fruit pollen[J]. Molecular Plant Breeding, 19(21):
7274-7281. [ZEHRHE, Ee, F/NE, %, 2021, Bi3REE pH A EERE. BHER. PEG-4000 X}
B AR RSN KR [)]. > FREYIE R, 19(21): 7274-7281.]

CHENML, LIU DY, LI SS, 2007. Observation of micromorphological characters of five species in
Oxalis[J]. Journal of Plant Resources and Environment, 16(3): 7-18. [FREHAK, X% X, 2=,
2007. BEHKEJE 5 MDD BOE SFENEE ], Y SR SR, 16(3): 7-18.]

CHEN SY, TANG XY, XIAOYY, et al., 2024. Pollen morphology and phylogenetic relationship of 14
Oxalis species[J]. Guihaia, 44(4): 682-698. [FRA1E, E/IMhz, Bz, %, 2024, 14 FhliERK &
BRI TS R HSR G R R HT[I]. VUMY, 44(4): 682-698.]

DAFNI A, FIRMAGE D, 2000. Pollen viability and longevity: practical, ecological and evolutionary
implications[J]. Plant Systematics and Evolution, 222(1/4): 113-132.

FU Q, CHEN W, L1 J, et al., 2020. Selection of measurements on pollen viability in Pinus kesiya var.
langbianensis[J]. Journal of West China Forestry Science, 49(3): 7-13. [f-}5#, BiRfh, 2801, %%,
2020. FZFRATERNIE JJE T IERT U], UMl AL, 49(3): 7-13.]

FU Q, CHEN W, LI J, et al., 2021, Effects of Different Storage Temperatures and Time on Pollen
Viability of Pinus kesiya var. langbianensis[J]. Guangxi Forestry Science, 50(4): 386-390. [{-] 5%,
MRi, 2500, &, 2021, AS[EJE 5 AT [0k B2 A A8 R G ST IS2ma ()], ) va Aol R,
50(4): 386-390.]

GONG SJ, MA TW, LIU Q, 2012. Effects of culture medium composition and culture conditions on
pollen germination and pollen tube growth of Chimonanthus praecox[J]. Acta Botanica
Boreali-Occidentalia Sinica, 32(6): 1254-1260. [22X05s, HhFgul, XI5, 2012. FFRREdlsr &
B 75 AR W MR AR W R S AR R B A K B[], PR A, 32(6): 1254-1260.]

HU SY, 1993. Experimental methods of plant embryology (Part 1) determination of pollen vitality[J].
Chinese Bulletin of Botany, (2): 60-62. [#Hi&EH, 1993. HMMIGFSLI8 Tk (—)IEMAETE S
e ], =@, 11(2): 60-62.]

JIAWQ,LIU HC, YOU Y, et al., 2010. A study on the characteristics of pollen germination of Oxalis
corymbosa[J]. Hubei Agricultural Sciences, 49(5): 1136-1139, 1145. [Si3C K, X<, U,
S, 2010. ZLAEMESR BALRY 0T R SRR ORI T[], WIAEAO ALY, 49(5): 1136-1139,
1145.]

JIANG MT, 2016. Hybridization breeding technics of several species of Melastoma Linn.[D].
Fuzhou: Fujian Agriculture and Forestry University. [{LM3%, 2016. JUMEF4HPHEEDIRZE
FREORBEFE[D]. AR FE AR K]



KREJCIKOVA J, SUDOVA R, LUCANOVA M, et al., 2013. High ploidy diversity and distinct
patterns of cytotype distribution in a widespread species of Oxalis in the Greater Cape Floristic
Region[J]. Annals of Botany, 111(4): 641-649.

LATA S, SHARMA G, GARG S, et al., 2018. Pollen viability, germination and stigma
receptivitystudies in different strawberry cultivars[J]. Agricultural Research Journal, 55(4):
627-632.

LI N, ZHANG XQ, ZHU HJ, et al., 2022. Research on quantitative taxonomy about flower color
phenotypes of 30 Oxalis obtusa cultivars[J]. Seed, 41(10): 95-100. [Z=4F, FhEEE, fIHYY, &,
2022. 30 PRI IE R AL (R B 7 BT U], AT, 41(10): 95-100.]

LIU BL, ZHANG XH,GAN YM, et al., 2011. Detection methods of pollen viability of wild
Dichondra repens[J]. Pratacultural Science, 28(11): 1941-1944. [XI|# v, 5Ki%EE, T AR, &,
2011, BPAE THEE S AR A VE JORTIN T FUB D). BV REE, 28(11): 1941-1944.]

LIU JY, WU YY, MU HF, et al., 2021. Medium screening for in vitro germination and storage
conditions of yellow passion fruit pollen[J]. Southwest China Journal of Agricultural Sciences,
34(8): 1699-1704. [Xlitiz~, SeHaf, g K, 55, 2021. ¥ H A& RACK B R 75 2L 07 1% f
Tk ae ], PHR AR, 34(8): 1699-1704.]

LIU S, PENG FR, 2023. Comparison of detection methods for pollen viability of Carya
illinoinensis[J]. Non-wood Forest Research, 41(2): 110-119. [XJJii, #7571, 2023. #E5c1LiZk
FERIE I E T LR D). SIS, 41(2): 110-119.]

LOPEZ A, ROSENFELDT S, 2016. Oxalis section Alpinae (Oxalidaceae): orbicule diversity and
pollen grain morphology[J]. Turkish Journal of Botany, 40(6): 637-644.

PU TL, HAN XQ, LUO HY, et al., 2022. Pollen of Moringa oleifera: Germination in vitro[J].
Chinese Agricultural Science Bulletin, 38(9): 66-70. [ K&, Whaf3E, B4ab, %, 2022,
KRACKY B R AT [I]. H B AR 2k, 38(9): 66-70.]

MARCO DE, ARROYO MTK, 1998. The Breeding System of Oxalis squamata, a Tristylous South
American Species[J]. Botanica Acta, 111(6): 497-504.

QIU JY, 2012. Studies on the mechanisms of sugar on bulb pollen germination and cryopreservation
[D]. Nanjing: Nanjing Forestry University. [Z2 25, 2012. FE{EERFRTEATAEM 0 B M ARIE PR AT
AR AR LEID]. mE s FE Rl R A ]

REN FY, CHEN X, WANG SQ, 2021. Comparative study on the determination methods of pollen
viability of Sonneratia ovata[J]. Seed, 40(3): 35-39. [{F &ifi, FRE, E1R, 2021. GRrtikEs
AR 30 E T LB FE[0]. FhT, 40(3): 35-39.]

SONG FL, XU QX, SHI LM, et al., 2021. Determination of pollen vitality of 6 Oxalis varieties[J].
Journal of Zhejiang Agricultural Science, 62(1): 80-82. [ % ¥y, VFI5Wt, ANNEL, %5, 2021.6
ANEE S SRR AER IS SR E (0], WA RN, 62(1): 80-82.]

SONG J, XU F, ZHANG L, et al., 2018. Optimization of medium components for pollen of Rosa
hybrida var. Minimain vitro germination[J]. Journal of Shanxi Agricultural Sciences, 46(3):
320-324. [RA, VR dKER, 5%, 2018, A FA0N B ARET A B TR AL KAL), 1
iR, 46(3): 320-324.]

TANG XY, XU LH, CHANG JC, et al., 2023. Fruit set of cross-breeding in Oxalis obtusa[J]. Journal
of West China Forestry Science, 52(4): 116-122, 128. [F/N =, 1RER, HEH, %, 2023. 4f
I I S R A ) 8 22 8 S e AT (D], PR MO RF2E, 52(4): 116-122, 128.]

TSAI MY, CHEN SH, KAO WY, 2010. Floral morphs, pollen viability, and ploidy level of Oxalis
corymbosa DC. in Taiwan[J]. Botanical Studies, 51: 81-88.

WANG J, 2021. Comparative study on pollen heterozygosity of heterozygous stamen plants[D].
Beijing: University of Chinese Academy of Sciences. [ T4, 2021. ¢ AU SSAEYI1EH 7 2P
AL D] dbat: T ERER R

WANG JH, ZHANG JQ, CHENG LQ, et al.,, 2022. Comparative study on pollen vitality



determination of peanutby different methods[J]. Seed, 41(8): 126-130. [ L4148, iKkid#%:, MR
B, %5, 2022, AFRIENEEAEER T IIER I, BT, 418): 126-130.]

WANG SQ, 2020. Comparison of methods for measuring the vitality of Paeonia szechuanica in
Sichuan province [J]. Journal of Tropical Crops, 41(1): 57-62. [ 5%, 2020. UY)I|4EPHER A&
W IME AR AR D). BB 2E4k, 41(1): 57-62.]

XIAO YF, MA JL, CAI Y, et al.,, 2021. Pollen storage and germination conditions in vitro of
Camellia vietnamensis[J]. Chinese Joumal of Tropical Crops, 42(7): 1971-1980. [ £ 3E, D4R
M, BRAE, A, 2021 Bl AEM IO EON B AR BT R AT L[], PR, 42(7):
1971-1980.]

XU B, PENG LX, PAN W, et al., 2015. Comparative study on the determination methods of
pollenvitality of Camellia azalea[J]. Northern Horticulture, (13): 88-90. [#Fxk, #FidE, &L,
S, 2015, MRS LL LA ACR TS S e T LR AL (D). AL IEE, 39(13): 88-90.]

XU QX, SHI LM, SONG FL, et al., 2021. Investigation and analysis of horticultural traits of
fall-planted Oxalis obtusa[J]. Journal of Zhejiang Agricultural Sciences, 62(2): 334-335, 420. [
W, CANNEG R, AF, 2021 FKREPEMBER E E Z AR A T [I]. Wik
B2, 62(2): 334-335, 420.]

YANGDK, WU XX, 2004. Studies on pollen morphology of Oxalis from Shandong[J].
Guihaia,24(2): 128-129, 196. [#7 1845, SB%EE, 2004. I AREER EBAM LS. T
PEEEY), 24(2): 128-129, 196.]

YANG YH, SONG GQ, DONG H, et al., 2021. Determination of pollen vitality and in vitro
germination of pollen in Forsythia suspensa[J]. Northern Horticulture, (10): 112-117. [##E4L,
R4, EE, S5, 2021, AR BRI R LGS I E D). AL RZ, 45(10): 112-117.]

YU Q, WANG QY, WANG NH, et al., 2018. Pollen germination characteristics of four Magnolia
species[J]. Journal of Zhejiang A&F University, 35(3): 505-510. [fir /7, EAEH, EThl, %%,
2018. 4 FiA: JEFEITEN i A HFVE[T]. WL RARR2E24], 35(3): 505-510.]

ZHAN N,HUANG LJ, 2016. Conditions for in vitro germination and testing method for pollen
viability of Acacia auriculiformis[J]. Scientia Silvae Sinicae, 52(2): 67-73. [A ¢, #Z{dE, 2016.
R AHBAE R B AR R 38 B R S ol 77 s ], mRlk Ry, 52(2): 67-73.]

ZHANG CY, 2012. Study on cross compatibility of Rhododendron L.[D]. Nanjing: Nanjing Forestry
University. [7KH{%, 2012, FRSEBAEYI A8 2 APERF AL (D). B A: B aipRll K]

ZHANG J, YIN CC, MENG JX, et al., 2024. Studies on pollen viability and stigma receptivity in
Handroanthus  spp. [J/JOL].  Molecular  Plant  Breeding: 1-7 [2025-10-29].
https://link.cnki.net/urlid/46.1068.5.20240306.1630.007. [3kHE, EXBEME, dsft, &, KB K
16 Fn W& 77 Je A SkomT B2 MW E 1) W JE [J/OLL. 4 T A B M 1-7[2025-11-12].
https://link.cnki.net/urlid/46.1068.S.20240306.1630.007.

ZHANG Q, WANG XX, LI JJ, et al., 2024. Research progress on corn pollen vitality[J]. Modern
Agricultural Sciences and Technology, (9): 18-23, 50. [5K¥, T/NE, ZF@#%E, %, 2024. &
KACKY 1% T Ttk e [J]. BARAOL B, 53(9): 18-23, 50.]

ZHANG W, JIANG SY, WANG Y, et al., 2024. In vitro germination and rapid detection of pollen
viability for Choerospondias axillaris[J]. Journal of Jiangxi Agricultural University, 46(4):
935-943. [FKML, ¥ivdr, EME, 55, 2024, FIRRAAON AR SOE I PRE I E )], 1YY
PV K 2E AR, 46(4): 935-943.]



