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Studies on the pollen mother cell meiosis and pollen
development of Larix principis-rupprechtii
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Abstract Using the squash method for chromosomes, cytological characters in pollen
mother cells (PMC) and pollen development traits of Larix principis-rupprechtii were
investigated. Our results showed that the PMC meiosis of L. principis-rupprechtii began in
autumn, remained at the diffuse diplotene stage through the dormancy of the plant during
winter and re-started the next spring to complete the process. It is mainly characterized by the
lack of synchronization of meiosis in the same anther and by the relatively quick processes of
every meiosis stage. After the re-start of meiosis, all the PMCs reached the tetrad stage within
three days. The main configuration of bivalents were rings caused by more than two
chromosome exchanges on the arms. Rod-bivalents produced by chromosome exchange on
only one arm were rarely observed in a few cells. The average configuration was
10.6211+1.381. Of meiosis Metaphase II, there were patterns of parallel or perpendicularity,
forming eudipleural or tetrahedral tetrads, which are also the major tetrad types in the
monocots and dicots. After one week at the tetrad stage, callose cell walls started to dissolve,
then the four cells separated, and dispersed into the pollen cell, forming independent
single-nucleus pollen grains. Afterwards, the haploid nucleolus underwent further cycles of
mitotic division, resulting in the formation of five-celled pollen with two prothallial cells, one
tube cell, one stalk cell and one body cell.

Key words Larix principis-rupprechtii, meiosis, pollen mother cell (PMC), pollen
development, chromosome.
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WE RALOEE RGNS T I A Larix principis-rupprechtiiZMNE TR0 (PMC)
B Z4 AN 2R AE A R B IR . 45 IR SRR I RAPMCIRE 7> Z4 UG T MK E, LLTRHEDN
LR AR R S IR A, IREF AR R ST B B L 5 B o 240 78 o T BRE SURTE R — 425, I8
B BARTD, HAM B 24T b, 3R P A B s B 76 DU S0 AR B, A AR 20 = 3 0 B Lk AR
TP IR B b AT e ) BR T AN A, D B0 B b A L — B R AR AT B W R IR A BRI AL R
10.6211+1.381L; "L 7 ZAHBE A FAT 20, XA HATE SRR, B RCA AT X R 28R O T 4 284 O 434,
FEELE L ORI VY 3k BT . USSR S — )5, AU HBETT LRV, 4/ INMET 45 5 T
BTELIE T, BONMOT SRR . G TT U A 203, saTE A it ai i, 1440
TN BEAT AN A A 5 40 SR AL AR o b, I B 1% S AE K 29 P T 13.6% 2 Fh4A~ 41 i
2RI .

FKHEIR  ARdLTEMRS; BN, NRT RGN R R Rk

HedbVE A Larix principis-rupprechtii Mayr 2 B 5 WV = 113 X 5 32 1 H A F A=
AIEMBER, A2 A A A S IREL RS B koK 3 55 J7 1 b A 3R A S, K
B C M 15 7hm? - T BAok, JRE S BIRT IR IE RS . H AR HFAL. kaempferi
(Lamb.) Carr.. K7 #AL. olgensis Henry. %% IHFAL. gmelinii (Rupr.) Rupr. UL A 2%
FIE AR TERE T RGN AL A S RS, 1B T W 1 E T A RMUSAE K R 24 Mo
PER, 858 H— AR PO PESRIHT AR o WFCUE ST AR R 284S BRI A
W . Ak, afer REHERR TN . SRR S s AR A BT I AA e, IR L
Foor O Rk A B, M DR 5 A B A Qe M AR SR, A P& AL 1AL
B E B AR ARSI LK, fE B RRIEARSE b, — HINPAATI— A T %
I 850 2 45 S AR A AR (I 30%—40%) (B EE, TR ERER, 2001). 1 A (Christiansen, 1960; Ekberg
et al., 1967; Villar et al., 1984; Owens et al., 1993; TIFEES, VRERIA, 2001) SARX & HAAME
K ITIE] . A 2 o0 Ay A FRIREE S AR IR R e LA S N T4 45 07 T e AT 7 ko, 3
HIRACK LW 2E ARG AR L, TPMCIRE 7 AR gL RS H . 5 /AT A1)
AR SAEAE S R AEAD R B R E R AT ) A ASCHERT N AR R SEA F, T RS
A AT IGE o IXLERIFFO0] 3 A2 B4 3 ORI SR Gl A i 7038 AT B R R e
HIN: FHOME -

1 #MRFITTE

1.1 ##

HEALTE AL /N BRCR 1 T G AR B i AR R 2 7 V% AR b B R 2047 A ALK o K
FEI 1) 2 A 3N B 2004429 H8H 210 H 15 H, B E K273k, 20054E3 H23 H
FAHI15H, BRRIK. FHRERALIR204 /M FHER, 24 B0 R 5 e i, 24
hJEHN95% LT PR 4745 . 20054E4 16 H 30 H, BT/ 1 IHER Ay = P K B e 4%
by BERRLRRUIR, BRRCRZIR20A /M-I BR, [ MR IR b Ak, T Mg
RS T AR % A H , 20054F4 HIE, Mzl rh Fadkeak o8 st 1
¥y, SPRIRRINAN glbiB G R, BEHLIORESE T %2
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12 A%

PMCYEE 3 24 1] < 52 b 41 (Carbol fuchsin) 4O T F o 1640 & B I BRBL- IR ARG Ge 1,
F45% R R B Fr o A T SEAERG o AR A S5 8, A eR ] 7 R RS Ak e
LRV Ye) . TR S IR A k22 R B T (199 1) T v

2 MEHR

21 BESH

HeJb T HFAPMCYRCES 73 240 12 - AT DU R R A
211 IKREREEZ  ARIETEHAAPMCIE 3 TR KB 8, 9 EAERER /M1
BROHEANAN A (1), 9 5 T Ay, Cog it NI (K12, 3). TEREA LRI Z 4],
H5 AN R IR XU 39 73 ZEAHTR & LA [F] ok ih by B S, T A 32k
EERIR R TRURBORIIANIG B R BOW 2R 3 (diffuse diplotene), 2 BHICE > 24t FE BT 45 it N
ARG BIRERR, 413H FaZR4H BA), Sk IRE 2400 G el 72, e WA
R I TE T R GRAS, AR BRI AT X 4 NARAS i v #(El4), AR Pk A
Ja SR AR I(ELS, 6)FIHIT (K17, 8). BbAh, BATIETE R BI7EH R KN /M 72k,
A By /INRL TR TR AR A BEAH 56 A WO RARAA, 40 B 2 A UL R — PSS (i 4
AR 21 B RETR B ) o
2.1.2 FFEEATE R NG REF RS G800 2 R, AR TE A PMCIR S o 340t
PRI FREEI A U LR - de ), IR I v (RS AR s (R, JF HAR Bk
NZARH, AE A WS R AR R R N AR 3T, Bl RDHE NS 30 R L e [ — Ak 2, L
S n] DAL 30 LR A B R AT A 40 2440, n] WL RN 28, (RS e LR A
TERCR LR e AR R ANk, LIRS W28 1000 20 EIR, 5 DL
B I 5324 (] 22 A AT 55 2 Ik o 24 IR R (B 11-17);, 534K, B4 B ey
IR B
213 ZMiR NZARIIFIR I (EI5-8) I N UG, 4R oy AR I K W LR R
Ik WY P IR B EAS SRR TG A A, /D b A LR R AR T AT e R R A A
(EI8), X5 HAAB K816 wm) )3 22 kR 35 2201 e R4 S (5K 30T 4%,
1985)0 #5CEL R Th TG AR AR IR 2R B R 10.6211+1.381. N M AR LI LU A5 K
REA BRI G 0 R AZ H A0 A LA R 1), S A AR AL T ATl P 738 e 1) F R
2.1.4 WK IS Z > FAH AR AR TE R B, EATZ TR BEAA~PAT AR (A
13), A7 H 3 H AR 14) o T s 2T BRI 73 R E R R B A AR, B T
FAEATRIFR B DY 218, 19), S5 250K T R DY i A4 L R DY 234, SRS 28 (1) DY 434k
HAE T PR E 2L 34N (K120).
22 #MESE
221 AHEBEIRE W DEA REH T & BRI AR T R a4 R
4i(Singh, 1978; Moitra & Bhatnagar, 1982), f2Ity&MIAEM MR T A HA M a2 T :

BN T4 34 (E21-23) 7= A2 1A S 4 (center cell) R 2R 14N JU -4 Y (prothallial
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Figs. 1-20. Meiosis of Larix principis-rupprechtii. 1. Zygotene. 2. Early diplotene . 3. Diffuse diplotene. 4. Normal
diplotene. 5. Early diakinesis. 6. Late diakinesis. 7, 8. Metaphase 1. 9. Anaphase I. 10. Telophase I. 11. Meiosis interphase.
12. Prophase 1. 13, 14. Metaphase II. 15, 16. Anaphase II. 17. Telophase II. 18. Tetrad. 19. Eudipleural tetrad. 20.
Tetrahedral tetrad.



4 34 SR I SRR RN T R AR K 509

cell), ZJR M40 s 22 Wids /INBL 1R, 41 A% ph B B AR 0 o1, SosiBAb(124, 25). 2 5,
e o, PR AR A2 A SR A RURIT AN R 1 2% J5U4G 48 Jfd (antheridial initial)($126-28) A
TR R AR AN M 4> 2L, PR AR TN I (tube cell) A1 K T 2% 41 i (antheridial cell)( 29,
30). K TAsAMITR 23—k, AT (stalk cel)FTTANMAZE f(body cell)s f5)5 (1)
BREACR B2 R A AN LSRR R SR e, EsAN (&3 ). %
Wia, Ak, AR, A2 N AR ).

FRAE FATTRE SO0 B ISR G vt & H AN M IIAERD 1786.4%, DUAH M ALK v
13.6%, HEMEATBEEWE fEh . Hhabh, LR, 4 PR R G EE G B oA e R I,
B D 0 R A A, oA 4 R G A IR BN G, IX — 45 S 5 Moitra (1980)7EHA )&
Pinus L.H U 5% B HERC 144 (1 R 1) 52 2 R 47 s B 2841
222 [BEMEREIENS. Pl 14 20054E F120064E 7 Bl He AL T% A A K K 154 /e
i, FHRERA PRI G EEFR G, WSRO B RO o 303 K R I,
T RATER TR R LA AT B2 I 40 I e 2 b (1¥132-34), MBI BH Sl 24N iR 4k
(SR 4, A WOSUZ o6 7B R AL AEEFRAME T, Febrbi ] WKz, 5 R4
HOBE T, K S5 A M T R LR o DG T AR FLIN BLSC A, B A I SR () 52 kG AR ) 40T
Fo

UEAh, FATTIEMEE BB R Hh 1 BRI 40 i R A=A AT I % (135-38), RIAME K Z
HOE T AR R4 JRU- 40 iy BAH S S e, MO EA 7 B o X R A 2 I /R IX R
TERy AT REAT AN AL, TREE AN B i), MANTE 2.

3 g

31 HESHAKRERELE

HALE A PMCT AL 73 240 FR AR T-REAE AR R, DATRHION S IR R IR A R IR A
UAEAR R XK FL G B2 0 4 R . LR 1 LA L& AR I PMCIskc B 2 240 24 Ut
% (Ekberg et al., 1967; Owens & Molder, 1971; &rlEER, LD, 2003), HHLAT A A IX AT
BEAL VR AL JE Larix Mill JEAT RFAE . ETHEAA R Pinaceae ) REH AL H, nIAEHE 45
PEME
32 BEHIHREUR

LAV 0 1R 73 5 0 ok O S UK, ek 70 24T L Ekberg%5(1967) 1 R G M ¢
WY, FLORE T4 H BEAN ML RE S 22 A, A 2 BRI AT IR AR 5, an e
JE BN 53 2R R OR i i e, 23 R AR AN 25 45 1 T XU T E AR, T 2
TR 53R T Y DU o34k, BE R I e PU 53 & EAT — IR AR IE W 4 Moy 24, T\ 53
1, KR I RERI =P REE IE « XA R s 0 AR AT, R T
R IE R e s . 2, WK BB s diin 24, EARSENTREONZ IR RIR 2
AT, HAIERIR R B R ke, IE AL Tk oy 2 ) BEAH B AR 5 38 52 VR 35 1M 46T« Ekberg
ZE(1967 )0 AR KT B HLAAN AN [) Ml s )3 A0 P& AR IR SR RN e vk B OB ek I A 2 2%
AR A 17.2%- 20.3%H135.5%, 57 Al AE52% 81.6%HM187%, [AIHh X AN ] 1y 5+ o fE
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RERME, ZAEE TR, B IR AN BRI, vl WM A
TE R 25 R, T sk 2 IR SN I G A T e M . DAL,
TATIAN Ay, IX 0] A T R AR WO 2R 288 vy 45 S 28 A 1 1Y) 32 22 P R
33 AL H

S K B R TEAILEE, n] DA IA BRI I AA LE R 2 g Mo 2 e, RI2MB
PRS- A . TN A ARG BRAN L MAR A o JX — AR 45 4 5 AR At 8 (FA )
TH 12 JE Pseudotsuga Carr.. 12 JE Keteleeria Carr.)AEH) 5¢ 4> A [F](Mergen et al., 1963;
Sterling, 1963; Favre-Duchartre, 1970; Singh, 1978; FARME, 1978). MALK: HIFEAZE K REIE
M, T4l Ak E R & A & 5 DY 4 Aok I AA BEHEEAR S 1 SR &, fE RSG5 K b
B EERINE.
34 PMCR# A HMEMAEEPMEEYMETRRENINME

M WRA AL AT RIS (Schorn, 1994) VAN, M FA B TE R Gei b & —MER IS,
I3 A AL B P L RO SR A LU X (W T SCER, 1994), 4 T R T FE () SRR,
SLAED SRR AR AT SO ] LA RHE D A2 e, i de ki A L, sl e 24 4
ZERIR DL A gt oAk (R 45055, Pl RER S FAR BRI A ¢ b ab, AR AER o
W, X —REE R LRSI AR Ry (1 2R RTa H, AE5 4 T, nf AR UEA — @ bL il ) F A8
GESEA i, H AR R AT 9% HFAL. kamtschatica (Rupr.) Carr JFIEER IR, HHAE
GE SN 43Ik B 50% 1 70% (W1 5, 1994).

g EPTIR, VMR XSl Ak EARAE AR S, SR R A AL T aE N LA AR B R
Bt RE . 1S F PR A AR I IE N SR, R MR TR 1 22 4 S AR I 119 222 iR
Al

Z %X x M
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Figs. 21-38. Pollen development of Larix principis-rupprechtii. 21. Single-nucleus pollen. 22, 23. Single-nucleus
pollen divided. 24. Two-celled pollen, showing the displacement and degeneration of the first prothallial cell. 25, 26.
Two-celled pollen, showing one of the nucleus dividing. 27. Three-celled pollen, just shaped. 28. Three-celled pollen,
showing two prothallial cells overlapped and starting to degenerate. 29. Three-celled pollen, showing one of the nucleus
dividing. 30. Four-celled pollen, just shaped. 31. Mature five-celled pollen containing two flat prothallial cells, one tube
cell, one stalk cell, and one body cell. 32-34. Mature pollen that has been artificially cultured for three days, showing the
relationship between the prothallial cell and the aperture. 35-38. Showing different location of the two prothallial cells.
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