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Abstract: [Objective] Torreya jiulongshanensis, an ancient relict plant endemic to Zhejiang Province, is a
national Class II key protected wild plant and also listed as a protected plant of extremely small population in
Zhejiang Province. The purpose of this study is to systematically observe the occurrence of megaspores and

microspores of 7. jiulongshanensis, as well as the development of male and female gametophytes , so as to find
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out whether the gametes are abnormal and the reasons for low seed-setting rate. [Method] The male and female
individuals of T. jiulongshanensis from the type locality were collected as the research objects. Through regular
observation and sampling, the occurrence of megaspores and microspores and the development of female and
male gametophytes were sectioned, stained and observed by paraffin sectioning method. [Result] (1) The
microsporophyll differentiated in mid-August, differentiated into secondary sporogenesis cells in late August
and formed microspore mother cells in mid-November. In late February of the next year, it entered the meiosis
stage, formed free microspore cells in mid-March, and gradually matured at the end of March. The mature
pollen grains were binucleate without air sacs. The development type of microsporangium was basic type, and
the spore division model was simultaneous type. The tetrad had tetrahedral and zygomorphic forms. (2) Male
gametophytes began to develop in mid-to-late March, and formed sperm at the end of July. The whole process
lasted about 4 months. (3) In late March of the next year, 2 erect ovules were born at the base of leaf axils of
each bract in megasporophyll. In late April, the megaspore mother cell underwent meiosis I and II, and
formed 4 linear megaspores. In mid-May, 3 megaspores at the micropylar end degenerated and the megaspores
at the chalazal end finally developed into female gametophytes. (4) T. jiulongshanensis had 2 solitary oval
archegonia, which lasted about 7 months from pollination to fertilization. [Conclusion] The development cycle
of male and female reproductive system of T. jiulongshanensis is longer than that of other species in the family
Taxaceae. The main reasons for low seed-setting rate and difficult natural regeneration of 7. jiulongshanensis
include long reproductive cycle, complicated reproductive process, the development of female reproductive
system which lags behind that of the male reproductive system, as well as the extremely limited population (1
female plant and 2 male ones). [Ch, 3 fig. 1 tab. 34 ref.]
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JUIE LLHE Torreya jiulongshanensis i 41 G AZ %} Taxaceae HEJ& Torreya = KIv A, MEMESFE, {07
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K. L AZ Taxus yunnanensis NMUEFHEIE , HAE 1 DR AR LA 2080088, (HRAHA
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LLIAEAE B AR W02 AT B A R LARIE o AIFFE R A S Rk, XU IR . /N0 e A FnE | e
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1.1 RIERF A

JUR IR AL . AR TR B B A D8P HT T A (28°20'017N, 118°5522"E, 4k 501 m).
DIMRGEAAT 11 1 AR5 R AF T 1 1 R AR AR
1.2 REHE

2018 4F 6 A KA 2019 4 4 A%, TE/MEFI-BR (HEKAE) (025 0L BB ], P HAMRIE R L F
A RRVEATOLIN . FER, IRIC S R B A A A I () B AN EE B (R Y . 2018 4F 6 H 28 H % 20194 2 A
13 H, BE3dR1; 2019 4E 2 a1 %E 2019 4F 4 AWIE, B KREE, BIRIE 5 1.

2018 4F 11 A 12 HZE 2019 4F 11 H 30 H, 7ERAMFIHER (MEEKAD) m2E b 2R+ R F W], XTH
SAEBIE SR T A RAEATIM . I, ERS A K F R B M EER T A, 20184 11 H 12 HE
201944 H 4 H, B6dR1IK; 201944 H 5—30 H, BREUE. REREBUE 5 4.

2019 4F 4 F 5—6 HAHOB IR, B 28X nk 85 0 i i IR BR 1T N T 428y, 28 2 h J5 470
88, XA AL By i ik 2 0 IR ER FEAT AN, EEDZ KM T BRI AL . 2019 S H 1 HE
2019 4F 11 A 30 H, & 6 d X KALF BRI T RAE . BRUCREE 3~5 1

FAER K . NEF BRI E E T FAA W (R TR S50 38% H RV W < UK IS TR R AR 43 280K
70% LBERW=1:1:18, KRLL) H, BT 4 °C UKFAPRBUIRE . RITFE AR E#trs A, U
JEERE A 5~7 pm™), R 2 IR ARG el rh e icdt H, 7F Motic BA410E i3 NS 4A R

2 HERGAHH

2.1 KIMBFHERNEKES
2.1.1 T erReGARZE  20184F 6 H 29 H, JUlp LLAEMERE B9 22 B0 2 AL B 28 1T 03 A TR
A2, KM 2.78~3.96 mm[(2.40+0.11) mm], &K 1.18~1.58 mm[(1.38+0.14) mm], JR& &L T YHFEA4
% b, LT 2 4R RS (8 1A), 20184E 9 A 22 H, 40/ 7 BRIK R s K, KR 2.24~
2.55 mm[(2.40+0.11) mm], $&& 1.18~1.58 mm[(1.36+0.16) mm], ~MIESEEH I, BREE(, T M98, 5
FEEFIIARFAAATK, Tl 5 280 AA 0L, AREFECRIIAIHEIE (&1 1B). i, AR EARZS 54 /it
BREEFRFX K, 20184 10 A 12 H, /MUFHFERZERHIE (K 10), SMESEOE R, FHE A4
AR R, 288 R . AP ERR A, Ko 2.78~3.96 mm[(3.37+£0.47) mm], %A 1.01~1.91 mm
[(1.62+0.38) mm], A4k, %h FEHER B HESE 30~40 BN T, /NEFIFS I 5 44 (F
R 3EC S AN IMETHE, 201942 A 26 H, /MUFRERPREASE, Rikak, ZEEHAWTKRIT, 5/
il % (K] 1D). 2019 4FE 3 A 25 H, /pMaFrtektfhifid, IMEFRRBE R . 88, 2] ZRessh
(B 1E), BHH/ N80, NMEFRE R BEESST, JFREEMEC, N 2R
(B 1F). /MR 2 RIS, W0, /MO 2 AR e sk

20194 4 H 4 H, /MEFEFFIHEC, BUNATERRLE 4d, iR, SOk M FRIFH, £
W, Bl REa, [F—/NMFrt ek, R A /N RO 8 E Ll LR R R (A 16).
BoF R, /NMEF I EREE 45 (B 1H).
212 RIEFeraRe9AKREF 20184F 11 H 12 H, 1 AFAR K i A7 76538 2F F A 28, AMXERLIX.
g3 (B 1D BEI, A2 58 25 N &8 A9 A0 I R IR R R R RS (181 2A) IS BR BRI AR S, 2019 4F
3H25 H, BRgAERKERS ), @eEke (K 2B). i, KBk 24, w4 Tk, b
R4, K4 0.38~0.49 mm[(0.47+0.12) mm], T A 0.26~0.29 mm[(0.28+0.09) mm], PHMMEER, Mg
st R, HAT MRS T, B KA ik 0 il K HES A 4 R0 P 28 B AR Y
P AR LT 1 MO A B A, BT AN ETRER. 2019 4E 3 A 28 H, FE/NME I BREDE SOk AT, R
T BRI A R g, MBI ZEEESL, IRBROT IR R ER AR b, D ARE s A (18] 10).
2019 4E4 H 6 H, BfhIHiaiE (B12C) . iy, KAFmakEREEIE, K4 1.48~2.12 mm([(1.86+0.24) mm],
FE M 1.07~1.47 mm[(1.37+0.28) mm]. 2019 4F 4 A 4—7 H WECk 1, WRBREOBRFLIG 82 A0, 28
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JE R R () 1K). 2019 4 4 H 23 H, BFR 2 A BE 2R i A= 4 BBk 1/2 &b, AT LI Sk %) B FL AT R
O R (B 2D). 20194 4 H 30 H, MERAMEZEIAER, SN2 RBRPABF Z Z @i, (Hif
KTE A IRERERFL (] 1L). 20194F 6 A 8—29 H, MAAI KM THEIL 1 MEE, &FNEF
Je KRB R B, S A, B RRE (B IM FIEL IN), SEiREde, 2019 4E 8 H 29 H, JRERK
JER, IRERE, RGBSR T BB AR B9 /N7 i3k (81 10), 201949 A 22 H, KRALFrtek
HOIERIE, K4 6.18~7.28 mm[(6.85+0.42) mm], &y 3.15~3.50 mm[(3.32+0.11) mm], JREREHAEE, &
iz e s 21 (18] 1P).

A~F. /J\i‘@?ﬂfﬁ?ﬁﬁiﬁﬁﬁﬁﬁ; G~H. /N FIHERECR L FE; 1~P. KA FHERI A K A B R . gs. G
THZE; vb. B IR 24 mic. BRAL; ov. IREK; sc. 5 ; ar. EUFh 2

A1 K. DFeFetsk o, ARG AT
Figure 1 Development of microstrobilus and macrostrobilus (male and female strobili)

22 MAFERESERFERLE

2018 4F 8 J1 20 H, /ML T JEURE R S T J7 (Y A4 ML 2 22 0 AT R AR G F AR A . U A 3 A0 40 A
R, B2 (K3A). 20184 11 H 12 0, SMNRRUCAEREAR T M2 7 fe, /NMLT3dsh
M N IR AT AT )R B2, PR/ MO TR RE, BABLNECIRHEI 2 R P20, DR A
BRAVIHE)Z (8 3B). /METHRFTRENIEAR, 20184 11 A 15 H, AL i
TR, SRR/ TR TR . SRR, B2, RRIE, AR (B 30).
20194E 1 A 3 H, Te/METRARARWIR Y, SN2 R AR H 25, TR, 126
BERELS, AMNIEAL, AR R O ARG, DS R A AN R B A
WEESAMAE M AELS, FRAFAEMINIE s IR HETIR , D)1 BEAE K 5 i SR SE N A BE 5 R 2 A A TE /)
T BRI M) S KA AR K, AR AR, AR, OF DU EOU Y
AAFAE (K 3D). 201942 3 2 H, HES SR /I E ML 470 M GRS e B, 722 1l 0 e /h A T
R, TR Z VAR AT (K 3E).

20194 2 1 26 H=E 3 J1 6 H /M TREAIMSE T 200 /MR ZEE 5 1 s 4, P
IR 2 AT A% (B 3F), 2 D TALZ RIANTE A ML BE B e AR 2 T, PR o 2 JE TR R T A |
FTEATXRIE 2 RS T A (K] 3G). /METREREM TR AIMTIT b A, SRR AN XU, 2K
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A. Bk (in) JRIEFEE; B, BRAE (in) G RRC (nu); C. WIFE A Fl 52 (ar); D. BN Rz (ar) O E AER
W) 1/2; E. i A (spo); F IR 2¢ T 5l G. ZhagtE K7 (fm) FEEAL KT (dm); H. 3172
1 (fn); 1. WERC 74 58 404K J. 2000 &5 REAHAE 20 20 2 AN ZANAE (ne) AT S 20 (co); K. BREHM (ec)
TE R, 3NN (nc) 277 7; L /R SRAN R TT 46 R U0, HAE 3000 45 14 b Jefe 30, & (19 (pv) H B ML SR 45
AW (pv) T, IR (ec) K E BN H AL T rp ge; N AZHE ai b — SRS (sce) 152 B AEAE R, O.
FEANM (sce) S5 URANAL (ec) Befih; P. KE4HAL (sce) FUPAMML (ec) 54 - sc. 5 Fr; mic. BRFL; mec. KBk
AUHE; st. WEARLALL; mw. KATFEE; jo. BN, arc. FUNEE; en. BIAZ; sn. K5t

B2 XBTFRAFERTFRELT (BHER)
Figure 2 Megasporogenesis and female gametophyte development (including fertilization)
B2 B 57 T 2 R 2 A M ) S AL A, GRS JZ SRR AR TR R )2 . N TR IN Y 7% BE )R
ISR, HeBIE—E (B 3H), 20194E3 A 12 H, VUMARRY 4 /N 2Z BT AT 4% A B4
MLRE (&1 31). 2019 4F 3 A 16 H, PUSHATF e, BEIRBTREIN G, /INEF 0 4 M BE R Wi s, JE Jlilie
B/ (18] 3)), SRESE 4 A 25 = R (18] 3K). 2019 4F 3 H 19 H A/l 4 M S A% FE ik
Wy, R nGR, PMEERSE AR, P2 T ARG, SR A O B A A TR
(1 3L) . — /N2 Py i 25 /N PR S B AR, 290 11%(E] 3M).

2019 4F 3 H 31 H, FAZEE 0/ 41 M BE T G5 2 M0 1 5, A 2830 2253 308 1 2 4%, 4
ML BT ARAE 2 A% Z (Y B AR 2 AR, o KRS, N AT . R, ey
BB (B 3N)o AGER AL B 30 pm, X%, FRIERE SRR, o4, kBRI, /)
1617 N BE 5 o E A0 AR ARG, S EIH G, R ML 2 AR B T B RmE (K 30). 2019 4F
47 4—7H, JFRECREL, /N6 T2 IR RE A IR T R O iR, IR D (B 3P).
2019 4F 5 A 30 H, FEMRER b AR & BUAER A, M AZR.OAE 173 4b, A0k vhal 3 i & 21078 240
ML AFE A0 T AME, AR TE AN LR B 4IRS R (8 3Q). 2019 4F 6 H 24 H, BB AR ZEIRL
12 4b, AFEZWH B, EBSAEEH BN, BHRRKEREL (B 3R). 20194F 7 A 27 H, EHEHK
IRMERC FIARRE , SRR E RIS, S TR e ok IR A 43 R 2 ASTRARARAL . K/INH
[l RG A . RS A Az . A, TR D s RIE (81 3S). 2019 4F 11 H 29 H, HEMEK
ZHONAT 7, KA WA, AN EORIE (181 3T). JUIR AR N SRS TR R B HERE LR 1.
23 KBAFEESHETFEES

20194F 4 F 6 H, e, ZRO B SERGERMAKREL B Bl—FR . ik . 22008
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A. {AEEL%@?EHH@(ss) FEEE (Ep); B. /MUT-RELH ML (MMC) %DHJEE/J\?@¥%E*‘ %%&F’ (Ep)\ /N@
FENE)Z (En). TJE MDD Z0HZ (Ta); C. /MEF LRI (MMC) FIEHH/IMET 3B D. XUZ 95 E:
JZ (Ta):E. JGHH/MET R (MMO); F. /NP RIS 2 T 3H; G, /NEF RN Z T 2 2
TE J P 2 A0 X6 AR T R0 DU TR T DU 44, 1L AR R I X R 9K B 2 4 (Ta); 1. DU 434 [ TE e 4 B B 0. 31 5
AN TR KOGRES 2400 (Ta) #EN 25 4 L. B 5030, ML I 25 /NE T AL N. sEATERHRE; O.
KB AN (Ep); P. HOK AT RAE R 2E; Q. 168 & RS JRAHE (spe)s B 4% (tn) FIAS B 1 (snb); R.AE
M (pt) L ERO 172, B (tn) SAEZ (snf) BHEAR/N; S, KGR0/ ZTE K 2 ST (sp); T. BliA
YR L7 IR T (sp)

B3 AT RAFERTIRLE (BHTHR)
Figure 3 Microsporogenesis and male gametophyte development (including spermatogenesis)

FLARf (%] 2E), ORFBTRAERW: 201944 23 0, 400504k, 7E0T T Je i B I R 7 7Rk 4a
ML, AT T, BRI T R, AR T ST (B 2F), 28 BN EA Y
44 KAF . 20194FE 5 18 H, B A KBTAMAET, &L RIIGer KM+, E5RALM 34K
@?%ﬁﬁ%%M®o®%%&N%:mw$6H6H,%ﬁ%%%%ﬁ@?%ﬁﬁﬁgﬁﬁ%ﬁ

, TR MERL TR, (HATE sCAAERE , AARAZ S Ui BOIRAS , A e T R B 4 i (1] 2H).
ﬁ%ﬁz@m Jeft 2 Mt . QAL . 201948 A 11 H, MIFEZ2 8 Ik, M 256 INiFEs
W Ja, TE U B A ) A T 22 A il b, R AR O SO8 BN RE | R e B A ETC 40 58 4 4 L Ak
(& 21). @HERERATI] . MR TR R B8 —E R, ITERFLIm A — S 40 iR i i K, TR A
GRS RN . 2019 4F 9 A 22 H, SR &5 B0 MO 71 5 R J 40 228, B 200 1 4 A8/ 1Y) 25T 248 B A
AR s i (151 20), WIDE sy S i 2 1RDF , A0REAZ I 0, AN LAt At /), e o 240 i 52 1]
B, MMERZECR, FBAMETE ., O T 1 ORI 2E, TE IR M VA%, B VA AZ AR PO
Ko BT A AR, FILRMIESE AR AZ. 2019429 H 30 H, ¥R B9 A% T 50
G gs A ek Lo, JE A A AR L B R A 1A R (8] 2K). 2019 4F 10 13 H, Bk
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®1 ARLERNAMEEETRE

Table 1  Process of sexual reproduction in 7. jiulongshanensis

RERGEE-H-H) AT R AR T KALF IR AR T
2018-08-20 WA i L4
2018-11-15 /NIRRT 1,
2019-02-26—2019-03-06 AN A R S
2019-03-12—2019-03-16 LB Ning:
2019-03-16 NS U RN N e el R
2019-03-19 ARSI
2019-04-06 Bk 5168 b (JEt el
2019-04-23 WA E
2019-05-18 Urig R+
2019-05-30 BN, AT 4
2019-06-06 iy ALY
2019-06-24 BEESAEERNGE R
2019-07-27 e T 240 B 53 84T B9 A/ INAH ] P A 4
2019-08-11 AL B
2019-09-22 SN SRR
2019-09-22—2019-11-29 TR
2019-11-29 ZH

THG RO, RSP a e P R IT iR s, [ E B (8] 20). 20194F 11 A 12 B, ZHGHET, SRR
GRS PRI, AT, INANR B B Tk, BRI (18 2M). JURILAERY S5
WNEIRDE , 2800 F MR IR Bk fLo, TRl —BRERrPE 2 A F0pEs . S0 AE Y A Bl 5 S HE A
| ZEYIHE, EMEMATIZE R, BB/ (K 2L~M), ARAF5EMEL S LR IHERES IRER =4 14>
WERC TR, & 2 AN RIEIEN g, SAEAEAAR] . U AR KA SO AR R B R LR 1.
24 FEINEHE

JURIIHER SZAEVE R AT 2019 4F 11 H 29 H, MEMBISZKEZ) 74, fFEAAmE T4 24K
NFRABLERRG A (1] 3T), SZAE T h— ARG AR i A SO0 25 SO AR &, 5 — A Hs B e
o (K 2N) . TERS AN MO il BP A0 MR, S LRI xR 5, ANMEAZ T, WS RERINT R A0 AL T G
PRASOR , 200 B R AR A5 S WA T 4 50k (18] 20) . TEA 40 B RN B9 240 i 28 i 5 i e AR by, AE A A X B
WHHSS, ASURERE (8] 2P).
RETEN

PR /M TF- BRI & T R E A0 4 BRI (/N RE 20 I 0 U R o R R A 4R T
2, HEARIRIISE 1R B2, 72 R i R IRIR G S8 S 22 & B, WHNAA Platycladus orientalis
QBAFEHFRIC S MANAE, P/ INET-REAIRE, /INETFRE A0S 2855 ORI BB LR A T 0 gk o 2L
WFELERZ Amentotaxus argotaenia. /NMUF R T YFEFIRITC L0 WIE K, S BIERERA FIRE
LRI E oy B4t B, QNI IR Pinus sylvestris . (@ /N1 40 I8 EAT Dol B8 43 24 98 BT 5 /N 7 Pk
K, BERZBWRGE KT NNBN, 9B Tawus INE KL G T canadenesis. L. 51 T
brevifolia. FiJ5 4542 T. wallichiana var. mairei Mz F 2L 5G.A% T. yunnanensis % J{ I U IIHES 7
HE/NEL BRI Y & B 7 AR, X ok & 0 2kt e 1 s 20t R 32 B T8V A ZR IR SE R, IR
T R R A S B o LR LA FE IR A ST 01 /N 2R Y G50 RE J2 R AR R A RN i R R
%o BRAEARSEP XA R A B ERMEEAER T RERTHM LT T AR E RS, 4 s
FSEONMO RS2 BB, AR R R R R, RATIERARINE o X W AR R A2
Larix chinensis " W/NMEF K T i B A S HIE o U LIAEAE R 9 (0 SR8 2 DL/ —F-RE 200 A s 10— B
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FRee P e B A3, R BB AN A 58 AR . S )2 A JE 3R [ 1T B 2 4 3R U0 1 /N 20
W& B T SR RS (8], B AR IR, DA N2 T BN AR R A S, S B
— BT ARAR AL . B (H i T AERYRLREMEMEAENRER I BR O F T & M AENY S, HMERD TR0 & & 3k
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