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TR R 2RO E LCUER D AL SWORIERBAICEDTETCWD, TDH b, &
3% REEINT VWHOWE =) v Fy (Gentiana triflora) T, —Av¥=V v F 7
(G. Makinoi) H3BIEINTW5ED, Y v P (G.scabra var., Buergeri) 130 T C
Hb, Lirl, ZOIENBIERL, FMEBAEL w530 2EDTET, T05bh
SAEH, Fif, JIL, B, R, BEO R S X o TERES e b o3 Xh
TWAHIREET, BIEDE Z ATMERL LI3UT & A ST bR TWitv, —F4, hAESD
BIEVE, GEE T TC E TR T I T, BT TS & A EPBETF R Lo T B,
FLT, ZROETFOEHFEEITbI TS, 2hb DALY S OIEOIREIE ST H
Kol HUE, Bk IOREL2{T 5 hie, AMRTRELSC EPHFENh S,

T, DAY OBERB I CERBEORBWER2HZHIT, =V v F7EPALE,
¥ Gentiana [BIEYNCOWT, Tel OFIELEMR SO Fpitic oW #ERid T
7o

REBRZITI DIy, WhERCBEBAE, KREAMKICEL, #RErERT 5,

MHE B LT FE

SEBC VI MBI, BN R ESREEEED = vy v Yy (Gentiana iriflora), G.
pneumonanthe, G, septemfida, G. tibetica X, W40V v ¥ (G. scabra var. Buer-
gerd) X7 FY v ¥y (G. Zollingeri) Thb, hbOEWE, FhEhoHKE
TEMNCERIR U 7@, =70 v PG, R 12T 6 RICBfE S b D H Vi,
WL h, BATEY BICERIR L 2280 a2 v,

BB DOFEFHERE van Tiscuem @ cell ZAV, 1K 3RE & Uiz, TEHOFIEEHE L
ThE, RO ERIRE, 15% U IR s v, BERfEr 25°C & Lic, RFEROH
SEVIIER 8 HEFARIC Ty, BHHBHC D WT, AFHY300~5008 % 7z, = DI, TERE
DPEROERED 2 (FEA RO b DR FHE L i LI

B ONEE, BT LM E S, ERINETRR s X OWZRSRTEE L, Theh
VY AT AR ANKECALCER L, §#E2°~6°C, F/idin—15°C OWiEI, B
EEPNICE W oo IREERITHR L, AERE R L 2E A EE L, 2°~6°COWHE

AW DO E SNBSS SMANEERERAS T W TRELL,

FE) & LT Gentiana EFEWME TOVAYS ] LdH b, G.scabra var, Buergeri % [Y v ¥

w1 EBHBbLTKEI L,
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Fig.1. Pollen germination and growth of pollen Fig,2. Effect of different concen-

tube of Gentiana in culture medium consist of trations of sucrose in the culture

15% sucrose solution at 25°C (G. triflora). medium on germination of Gentiana
pollen (—@-—G. triflora; ---O---
G, scabra var, Buergeri; ——Xx—-G,
Zollingeri).

Table 1. Effect of boric acid in the culture medium® on germination
of Gentiana pollen (G. scabra var, Buergeri)

Individual +boric acid 100mg/I —boric acid
1 41% 8%
I 72 12
s 42 —
% 89 82
A% 31 29
Average 55.0 26.9

* 159 sucrose solution,
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Fig.4. Effect of the time of collection
on germination of Gentiana pollen
in culture medium (—&— G.
triflora; ---(--- G, scabra var,
Buergeri),

Fig.3. Effect of temperature on
germination of Gentiana pollen in
culture medium (——@&—G. triflora;
---O---G, scabra var, Buergeri),

hick s &, =V )Y P7CiE, UIBEREISMrd LWRFRER L, Vv P T,
L XPEIREELS 2 035 D K3, 10~40% DT, RBHERILREREERD ORI DT, 7
FIVV P ORBERIL, ZOBERTCE—RKCELS E2Tw5E2, 055, L XERENS
RS 007z, Bk 3EOEIE T, U XERE~BSBHEEELDLNED, bR
FIPHDIREE T, RELERRVDDEHZLND,

DE, 10% U ks = v i 100mg/l #hnz <, Vv P el o BiEck gk
VEROIRE BT L T A, WIRCFETERZ B, kb L, S VBT »FEF

EBEREDTED, L CHBROBERDDL L WERICE VT, FOREBREL <HHbhT
w5, '

TRz HIREORENE, BINCRT Lo, =V Y v P T, 20°C, 25°C,
30°CH L BB L, 25°Caftd LrDin, UV Pt ont, E5Ih L TR
HEWTDH, 25°C BELIBVWREEFRLRL, ZhEVEETD, ®ETH, FERIET
Lo E72V v Py OEKOBEH (10H) ki 5 BEAEER, SRRV~
22°C THOMD, TOFHTTRESEILOE, FEROYZTL, 26°COLDLD
K Drze 77V VY F7IEDWTh, BIfERH (5 A) OBRIEE 13°~20°C &, 25°CL
R DRFERVILB Lc: 05, AT#H24%, %H#E30% L, 26°C OFBEV BHERERL
720

=Y v T, BTEHETOTER TR R IR, it mE s, to T, B
B EHDOTECIR Y, [R>S, BEDRRENIC LN FE—IEN OB O X » B2 R L
T, BRI L RHR L OBRBRE T~V CORBREARCTT LRI T, =V IV Y
B, FRTTCIE10ER305 23 b RER R E O, T2 U Vv R T, FRTI0N: & P18 31
ERHEE Lo A, FRTIOFO LR X p2d, LarLWwPhic LTh, BIEY HItRWT
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Fig.5. Storage method and germination Fig.6. Storage and longevity of Gentiana pollen,

of Gentiana pollen (G, triflora).

R Lo CRIFRICRE L v

Pollen was enclosed in a capped vial with
silica-gel and stored in a refrigerator at near
2°C, pne : G. pneumonanthe, sca : G, scabra var.
Buergeri, sep : G, septemfida, tib: G. tibetica,
tri : G, triflora, Zoll: G. Zollingeri.

4)@&”9\’0%/)0

%mwhﬁa%m =V Py OTERESENIIE Lok &5, BEERPIRDT6% TH
Db OB, 4 HBIE 2 BITIET L, &, SiRGEATRE, 2°~56° CHLRATRIX,
—ﬁscﬁwﬁmv%Aof~sCFH%@m
D4R EFRT, BEIC & 5 RFROI LR g
7600 Lo £ORRIIESRICRT LB T, R
{500 RIEBEIRIRIC € 5T, WY T MET
g 2 L7zo WEBRXClE, =RK X D ERK O X
£ wmg <, BYMBHIATA90H C, HRKOFIRIEE AL
g & EEAZLRE DTV ER, 2°~6°ClXE
g B —15°C KGR, WP b HFHBRIAIE 213 2 A
& {200 SRR R L, COMELD, =
0 Vv R B ORI i, TERERIRET RIS
RDDHD T LD,

10 12
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Time after incubation (hours)

Fig.7. Pollen germination and growth
of pollen tube of 360 days stored or
fresh Gentiana pollen in culture
medium (—Q— % germination,
stored pollen; —@— 2% germi-
nation, fresh pollen ; --—~~-tube
length, stored pollen; ~—-&——- tube
length, fresh pollen, G. scabra var,
Buergeri),

S¥i, WO Gentiana [E{EENC DWW,
E ORISR 2 % m«T&toW“ﬁ&
1 2°~5°C WIRRT & LYz, T ORRIT 6
RicRd e Ths, F, =V FvT
3, WWIOFEHERNRT19%CTH o7k A, 90H
BTV B T2 T\ e L, TOHBIEE
N, 454 BHTH 6 BOFHHBHL
iz UV P T, 1RO OIEHFHRIES, TH D
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7ty ds, BrEbRia > S 1 EH% D360 H €, 7n338% DREFRNRL LI, £ LT, 547TH
BIERBNTH, ThTrATRD PR BRERD SN, 77 Y v Y, G.septemfida,
G.tibetica IOV T, RYOIBHEIITRoTwin s, Akl d 2~3 21, 3
FNDBAFRFFSN T, Ei, G. preumonanthe (IFEETIR AL OFEFRIMMED DI Te
DA T L1Tb2 b, HABRECITHIIHEKS 0L ABNE, LEOfERI D 4
Ty~ Gentiana [FOTEMNL, WESTHIC X 2Tk b BEME G2 HE s b0 &
BB D, Tsds Y v 70 360 BRI L/AE#NT oW, ORERE LIEHE OHMELH
e L L C Ao o nh, BTCFET L5, IFEtH i, FBHFERIEIL>2Tw
HH, FENREICRAND &V L 2L, TEREOME SRR LaRBNIc s v
HEAEH 213 & A EE Dlnh Dl

D bofERy, Wi ofar, RERLOBFICIOTCHELALDIOTH 50, £
EREBICHOBEEY, SO RERETORESHELL S, £ T, =V YV YT
M L72iEh a2 L, S5/ clBToRFRRE T o/, TOBRIIFE 2R IR T LS
DCThb, TIHOTETHAEH Y 425 A L7 b DT, ZREOIEHOFHERLN6 %
EIEHITAR S DT B0l td, BHNIETRA AL, BFORYRS X b TERL
DTWEY, DX CRIMATE U 7108 ¢ 3R FEWME 5N 5 T & B S v,

Table 2. FPruit set and the seed germination produced by stored
pollen in Gentiana triflora

T Number of  Number of  Number of Percent
Pollen flowers fruits seed germination
pollinated set per pod of seed
425 days stored pollen 7 7 182.6 1.0%
Fresh pollen 7 7 1340.0 3L.8
% £

Gentiana OTE¥IY, FERET, @HRICEOTHYDEZIAONDH, —FiCrkd X
SFHT D, AEBRTIE, FIHEME LCLIBEBHRORZH W, £ 084, 2htT
I RBIE LT ol L DEEEERE, =V U v Py, 7F Y P TI0%, VY Py TIs% T
Boted, L OFEPOIEH T HRDENTWS L 5122, Gentiana Lk \W\WTh, i bA
HiHO U IERET X ARYT 22 EPBRO 5N, UV VBRI LTi, & v ERRMN
DOBRPBD LN, T OYE, BEROBRWTEMITS L THERELL, bbb r<
FEH BT T UG BRI CWin v Vasu®i, T TiiEiic+4 ok 7 #p
HENTVAEIETIE, &Y BRMOEIL 25, %< OBEOIEE T, sy ESEN
L, ZNSDOTER T, vYRIKIDTEEP L LDEVHI T EEBRITNWE, Vv T
v ORED, BELBERCE TRy RERWERD D, {EHILEYRBPLWEET,
R RO R AB LIS O Tl Wi LIRSS,

UV P ORER L TORERIE, 25°C TRV THIELADTWS, iz, =V
UV Py ChBOERERT XN, TEY 1, EHoRE, BIESORERLT LR
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BWEIIWE RV EBNTWED, Vv Py oad, HAOBEMIIWAT, ToA0%
I 26°C X0 d 2 0IRL, ZORETOEFERIE, 25°C D0k VEL L2 T,
T, 5 AT 275 ) v Fy ek v T RBROMHEABL bR, =V Y Py 0Bt
13, R I oCHELES, HBT~8AT, £OLHOR[RNTERORIREE X 0 2/

DNEL DD, ZOBE, BRERPEVRTTEL0EEZLNE, =V UV FY T,
EOBBITCETE LB CIEBET ORI E Wb T w55, BRI L 20 0OFER
DILTFREDFREAD—2 L2 TWB L EdFEZLLND,

Gentiana TYIHESSEET, =V UV Yy, Vv Fw ek, KERS X 55, g2~
3 BB 5o TEWORFERNE, BTEN TRV SETEER < b, £ LT, BEYRT
BIUE, FEIE D RTINS A REERBE RS, LrL, Bl o ThEDKRER
AL B B X HIEH BV,

TEB OIFRLY, —RCEEEIRREBCE ORI v vwhbhTns9, & iz, @Rk
SENEEEZR L, —RINCWD T, FEREL0S 0 550% <L VR v E Vbt Tn Y,
Mc Guire® 11 < F DEME, 0°C, 10°C, 20°C OjREL, KEELEREOMEED
ST L 7R, R, AT ERSFHER O EME L TnbH, E 7, Snore 57
b, 7 AT HAOIEMUTRICE L C, E, KESIWEWSEREZB TS, TLT,
—20°C LEHE1°PC LT, BHFERKIFLATERL LN TWEW, —75, FKED 1L, K%
VORI WT, ¥, WROSREEN TSV ERE LTV b, RERTIE, 1
WORFEHEE LT, BHTELNDE WS 2 L C, MRRSHELZHVWT2°~5°C & L,
—H8 —15°C BV i, FREEBIE, o<, LardiEsihiomny U g8
Weo CORER, FENEOIEBIIE B DIPICRIE N2 &Ry, Fiz, RETHIRERET
D7 H DL, FTHRPCRETIBMET L, chick L, wiRogRikE <, SRt
s b OB WREER A RO, & IR, TIRTILRRELMRE R L, 2O
B, —15°CL 2°~5°C L CikdE WAL LT, TRk, 2°~5°C
THHLBEILLN5,

CDHEET, Gentiana EREOMEITEL, € OHBORKFEROLELEFT /L 5,
=V VY Py TR, 454 BRIT 6 % ORFEBRIR LN, Fi, Vv Py TR, #9188k
WMDOFEEROLGIT DT H38% DFEERIE A LN, Tk 547 BRITE VT, bk
DOFFIMHBH DT, Fie, < OUFEL 1 F4L DIl DR HFRGE & BB OMmE%R, i
TEMs & e U dedd, & QWCBEIERRD I holc, 6 OFGIE, BECIm
IOTENDBDPLREVWRDETHWANALEH LR, REMRTHALN =YV )Y Py, YV
FoiER OFFMmi, 2 hEVWHTE VI L5, 77 VYV VY, G. preumonanthe, G. septem-
fida, G.tibetica 75 KW DWTIE 2 ~ 4 AL ORI T o Twivwid, ohb
DI S /s W EFBRFENZHR b D L Ebhs, 20X 5, Gentiana DIEENE, &
IR, BRI Ko CEMMI MRS LWL 2 L0, bbb A A, LHEOL LIEH
LTWa X5, WHIEH CHREFNARINTD, ZRHCIOTEHEL > sBFRELN
E50EIPPBHEBETH D, T2 T, FERICHNTD, =V v Oy IRt 25 L,
BT ORI T D & OEBICH VLA 425 BEFRI Sz b DT, 3§
HERBK6 B LIFB /NS D TH oM, EWRTIED DN, BLEISHEHDRES
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Tice TN & DT, Gentiana OEFFIEH T, BENIMENTH BRI TR L, Eigic
FEIFHE) % D L BREN BT T % 2 L 2SR S e,

DAE SV, EHEERRLPLE UTHYRE S Ch 523, ZHEERIEE A EfTRD
T, SHEFICEE SR TWE D AE 51, R X2 Tris h OBTEEO MBS 5
M, 6 BB 9B CETET %, BB S L UHRER I >TEREINS 25, R X
DTREEL BEXNEWw Db 5, X5, 7FY VY IFvRSAIAR, YV FvYik
WA TAIBIEL, %7, G.septemfida 136 B5108 & AKBITEST 57, BI{ERE %
LELT, BWEIC L O TERItHORHORM L DD I E v, L LR, ZORBITX
DT, <D Gentiana 1E}}0%, HESHEIC L 2T RIBIRGHRS C LA MSp 8D
DT, G, BEHORID Gentiana O, SRHEM OIS, EIREZTR S RIT,
TEB O PE I HEE LTSI 2 b 0 L F SRS,

14 =

1. Gentiana BIEH D, B T ORELEER L CICIBEIC O W T EREZ 1T D,

2. RO U X ERAWRIEENL, =V YV FvE T T UV PV TEI0Y, VY FY TR
5% TRABEVCEFRER LI, Linl, k0 AHEHORE CRERCAE RET LN
AN/ Y el

3. BEHbIT 100mg/l Dk EEIRINE fFolc A, UV P IEMORERSED b
Too T &I, BEROENTERICHS W TLORRNE Lo,

4. =V Vv Ry, Vv Py el oREERIE, Wihvd 26°C Ch o,

5, =V UV FYEIOCTF Y Py TR, BIEYE THNE, TEHORRIGLIC X 2T
FIERIC NI ERE BT S DD,

6. =V U v FYIEBORENE, HR (2°~6°CEkix—16°C), Wik (&) #5A) IR
Rk < DR b X <, DWW TEHRZEIRET, WETHBMHKED 00, ENIED D
DV FEHEN BRI DI,

7. KD Gentiana [Fith)é, RMTEATE (2°~5°C, ¥ Y #7n) LT, L DH#Fdm
PRERBRIC L DTN E S, =V VY P T, 46485 TS 6 BORUERD LI,
Tl Y v Py T, 3601 T38% ORENRL LN, bATAKIEWTHREELR D LN
Joo 7F YV K, G. pneumonanthe, G.septemfida, G.tibetica 15 EDIER D, 7k <
Eh 2~3 R REEFENEROT ERbIOR,

8 EHIMRE L=V v FvibheZhlcle s, EFRESN, ZDREFE,
FEHRFPRIC LDOCRENO D5 7 L 53D B,
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Germination and Storage of Gentiana Pollen

By Yasushi Sano

Laboratory of Olericulture and Floriculture, Fac. Agric. Shinshu Univ,

Summary

Germination and storage condition of Gentiana pollen were studied.

Sucrose solution was used as culture medium. The optimum sucrose concent-
ration of medium was 10% in G.{riflora and G. Zollingeri, and 15% in G. scabra
var, Buergeri. However, percent germination of them was not so varied in wide
range of sucrose concentration.

Boric acid of 100 mg// in medium stimulated germination of G.scabra var.
Buergeri pollen, especially in the pollen of low viability.

The optimum temperature for pollen germination was 25°C both in G. triflora
and in G.scabra var. Buergeri.

Pollen germination increased after anthesis in G. triflora and G. scabra var.
Buergeri, On the day of anthesis, percent germination of pollen was not so
markedly varied by time.

Pollen of G.triflora was enclosed in capped small vials with silica-gel and
stored at —15°C, 2~5°C and room temperature. Longevity of the pollen increased
in dry and low (2~5°C or —15°C) temperature condition, and decreased in high
relative humidity and room temperature condition.

The pollen of G.triflora stored at 2~5°C dry condition showed germination
of 6% even after 454 days. In G. scabra var. Buergeri pollen stored as same
condition as G. triflora, 38% germination was observed after 360 days, and
germination was observed in several individuals even after 547 days of storage.
The pollen of G. Zollingeri, G. septemfida, G. tibetica and G. pneumonanthe stored
at dry and low temperature condition showed viability over 2 or 3 months.

The viability of stored pollen of G.triflora was tested actually by pollination.
The pollen stored 425 days produced fruits and seed. By the germination test, it
was proved that the seed germinated and produced seedlings.

From the results obtained here, dry and low temperature storage is effective
for keeping longevity of Gentiana pollen.

Jour, Fac, Agric., Shinshu Univ. Vol, 4 No, 3 Dec., 1967,



