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Megasporogenesis, Microsporogenesis and Development of Gametophytes
of Pistacia vera

LI Xu-xin', BAI Zhi-ying®, LU Bing-she”’, PANG Man', WANG Jie’, FENG Xian-bin’, and DONG
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Abstract: The microsporogenesis, megasporogenesis, and development of the male and female
gametophytes of pistachio were observed by paraffin section technique to test whether there is any obstacle
of reproduction in the process of sexual reproduction. The results showed: (1) The wall of anther consists
of epidermis, endothecium, middle layers and tapetum from out to inside, tapetum cell is of glandular
tapetum. (2) Cytokinesis during meiosis of the microspore mother cell was simultaneous type, and tetrads
were isobilateral. (3) Mature pollen grain was 2-cell type with three germ pores. (4) There is an ovary that
contains one ovule, ovules occur at the base of ovary. The ovule was anatropous, bitegmic and
crassinucellate. The development of embryo sacs belonged to polygonum type. (5) Some of female
gametophyte was abnormal.

Key words: Pistacia vera; megasporogenesis; microsporogenesis; male gametophyte; female
gametophyte
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Bl Hi% 1 (PistaciaveraL.) X4 “FFLR”, @M El (Anacardiaceae) B5i%EAJE (PistaciaL.)
NI, HRSUEFRFEE, ROWRERSE, SHAIRRREZ — B ET >~ T, 34
B BRI, SR RORNE A EH LA E S, R HOR . RS A R
Ak, T AETFORZ FEETEEEEA Fnl 55, 20005 F# 5, 20100, A%
FEPE (Zohary, 1952; H4t %%, 2002) RIHThEEH G4 %5, 2004; =HE 25, 2005) 2571,
A RILAETAE D) B AR DL AR IE o [ AR A T = B R AR 28 04 SR & K iv& (Prolingis,
1974; Takedaetal.,, 1979) Z5J5ifi, Ut MR F AR ERNARGHIE. Hr, HEGIFRE
(BT A FEOTFES B, (HAAAEARRRAR, SR M m 8, PP E 2 7 F S0 & 1 ORI 5
(3o e R4 A BRI SR 52 R AN L S 7 1 T R Al (PGS 4%, 20085 F
B 25, 2008; FE S, 2009), JFRERHVEFHE. MERC AR BIGY, BHOR B R R AR
A B REAG,  ORPARIE rb E B VA R T R A R

Y DAF e 45 52 B FVE PRI RIS RE, RETFEEK. IMEF R4 LM R F AR &
WS, DU A 487 AL BRI 2% 5 6 i 1) P B DR B L BRAR AR, ki v 8 SR B 1t o A S T e
FAE G PP T B Sk it o

QY VL SRS DARE

TRIA B AT AL BB H V7 AR = s a e JF AR . A Ak BERR T-491 (51 A PEES)
FIMERE Kerman (5] FHZEE),

PRI T 2009—2010 FAEM LA MY K 2% B AR S5 = AT .

RHE 3 AWITFUG, 23 R MEREREARAS [F) K & I 300 ()46 2 Bl A0 38 18 e 1 FAA [l e a5 o i 40
B5 dRE VXK, JHenTfERE 2 d RE 1 IR KA ES A, UIRERE 10 pm, 4% R 2k
W, BAKERA, 1% ~ 2%IMMR L e, BaRE gy, R s R DN RERIERRL K
BUWEEK BS IR L R ik A Y A 4/ Olympus BH-2 U242 BB UEE . Hfd.

2 HiR50Hr

21 THENKRE

B BV IR A AR (AR T, D, Hofe OF) ZFaies T 4 A, 16 H (K
MR T, 20, KFEHFIFU /N FIEERC TR B .

A3 A, feimdhime— 2R g, KLz WE—BaEdR. Kbl 4 A4l 54,
JERL 4 Nk EE, BBOY (BT, 3). 3 Add), /AMEFRIIRE RN 2580 R 4, At
MK R IZZ . ENEE, 2 2 ~3 2. REZE (BRI, 4). 2= NE IS W,
RS T, RS EA A%, B, WA B HE S e ) (IR T, 4D
BEEACIR T, RGAMMEH K, 25N BERAETDIRINE, TERET4EZ. 2 iy bl m REE
WA, SREZAMARIEE— DYk (BR T, 5). BEERAMHE—PEE CNE TR RS
20y, thE. SRHE A RIT IR IUEAE (KRR T, 6), AR RN, 24000, 90E 2 g0 i ) 5¢
AR, ACRYBEREN R SRR (R T, 7). BT A T2 Z K B Ja &z R
DUE Y, A0 IR A, & TR B2 (Hesse & Hess, 19935 #i&H, 2005).
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e

BERR I $5A:

LR 2. HREAEZEO0 A, 3. UG, 4. NMOTREANEINY, S0 RA 4 2R ELE, 5. OB RR AR Z. SEZa
H3; 6. PUZM AN, ThZMSKEZANRITIRMRAE: 7. MR RN SR S ANET 4 2 8. IR AT/ NME T BT 9. sy 2 T AR,
10. ZEAR BRI 4 11, Bt mh WANET: 12, METF RS 130 ek 14, iR IL.

T: 8KEE5:; EP: #Je; ML: W)z EN: ZyEAEE; MMC: ME TR GC: A4l VC: EIRMM: PG: fEkiki; GP: BARAL.
Explanation of plate I:

1. Male inflorescence; 2. Male bud flower differentiation; 3. Four anther room; 4. Microspore mother cells surrounded by anther wall with four layers
in a pollen sac; 5. Prolate-shaped epidermal cell, middle layer cell and tapetum cell; 6. Tetrad period, middle layer cell and tapetum cell is beginning
to degenerate; 7. Mature two-celled pollen grains and persistent anther epidermis and fibrous endothecium; 8. Microspore mother cell before
meiosis; 9. Meiosis telophase [ ; 10. Isobilateral tetrad; 11. Uninucleate microspore at middle stage; 12. Uninucleate microspore at the vacuolation
stage; 13. Bicelluar pollen; 14. Germinal pore.

T: Tapetum; EP: Epidermis; ML: Middle layer; EN: Endothecium; MMC: Microspore mother cell; GC: Generative cell; VC: Vegetative

cell; PG: Pollen grain; GP: Germination pore.
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22 INBFEERERTFARES
221 hRRTERE

M3 AT, AEYIAEREAN I 24 R, I AE G A et — 0 2ok, R TR AR
K gz R /M REG N (BT, 8), /IMETREANMIIRE 2 T 8505, PB4 (E
WL, 9, TEPIAS TR MIFEAR TG BB 2 i 4l M B, L ot o 2407 KON R 8 o 38 T 5, )
WEER) 2 A7 R TDY Z A4, 4 A7 40 gl 6 R DA B L (AR T, 10D
222 HMETHREE

[F]— 24 25 1) /N REAH )R o 2 LT 58 A A0, T R — AR 251 4 AN 25 5 b (10 7 REAH R i)
WE O BAEBAT R, MMl 2E 1~ 2 N2, CUSBEEIDHICREM, 4 AN/ MMt s IF. Wi
MDY G5 o 43 25 1) /N PR A R RE T, 40 PR TAe, MR K FLA A b e (IR T, 11D, Bl S /B
T 40 5 R BB T B — AN T R IR, A A B A M 1 2k, /IR B R SR Y] (1
WL, 12). 4 H ERIRLEGEIFAERT, SRAXIER AT — XA SEA 23 3, P K/ N E R BT
o KICCAEFRAML, NP ATEANN, 5 R0 M by s Ak I 4 G 0 R (IR T, 13D, Bl 2R
T AN 8 R A0 M 2 ) 20 B e v 2R, AR B A0 R 0 I s ek PN BE Ui B T R A I 4 e s
BGALERT R A 2 - iR, HAT 3 MRSl (BT, 14).
23 MERAE

BT BT M o AR (BERRTD, 1, HAk OF) FMaih T 4 AT, 6 ARt
AKTERG, R WBIMESS R B O MR (BRI, 2). UAEFFZTFIA/INME S RIMERD 74K T 1L .
23.1 T He%EH

B B A 2RI M JFE 5, A B Kk, TEREE k. e . Ak iR kL. =
2, BRSSO RAT (BRI, 3). fedRE, TR, WE TAKRER, |
TR 00 0 5 5k P N 2k, AN R BRES I 1807, BOMRIAERRER (KRR, 4). FEAJRRE,
MR, SRR
232 KIFLRAE

THEREE R, NP I UNEEE, BOIRERIRIE . MIe2iK 0.9 em B, HILA
AN M oA, BRI DL 9 SRR SRR R A0k, FRIRAIARAL TRROR 2R, gk i, AREEK
(EIWIT, 5). S, WERBE. SRERBARZE b, JRRTREEIER . R f 540 Mk & o 1 f 40 i,
At — b R B RO TR (BRI, 6). KAL TR G (AR REAT 1 TR AT IS 20 a8k
1R = FENT AR T A A (R S A R SR AT T R 2 T,
T — HLHEA R 4 R, BIAGEFIU A (ERRID, 7). PSR Ar T 2R AL ) 3 AN
R, A S I — AN R E O D Re KT
233 MEBTFKRAH

MERC 742 i ZhRePE KILT R B TR . & AUmSh Rt KT 4kek d, B AIREE (K
WRIT, 8)o HUMKIMBEARFRGREEN N, ML T A2 2O R, G sy HARSE IR,
B G AE R VR R RS B P (BRI, 9). WS 2 53 RVUAZIREE (B AR
11, 10, BT —IRA L0300 i) K2R, F0rh BRALum A& fm 25 1 AN A% 1) IR 3 vh (R 82 3,
REREA L IRAZ g . FETERFLIm I 3 N LI 2 A 1 AN IR iR 2 AN Bh4n i
AU gs, 3 AR <& FRES QR 10, AL TG b, MR E ),
AN MR . Rk, BT AV ERL TR R BB, Ak, RS R, MR TR K
B RAAEREEREIS (BRI, 12D,
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I R T332 8A -

L MEAERR: 2. BEAEZFOMEs 3. =Kk 40 BIZEIRER: 5. RIS R _BEACAIBOGHE ;6. KT RN A B ohieRiisrDs 7. I
o 8. HUZIEFE; 9. “RNFE; 100 URIREE ORIDPI=R0; 11 KRS, 12, IB1uikzk.

MC: KRN PN: ek SY: Dh4i: EC: BRANML; AT: SOL4ife.

Explanation of platell :

1. Female inflorescence; 2. Female bud flower differentiation; 3. Trifid stigma; 4. The ovule is anatropous; 5. Archesporial cell (Enlarged part of
the upper right corner); 6. Megaspore mother cell (Enlarged part of the upper right corner); 7. Tetrad of megaspores; 8. Uninucleate embryo sac;
9. Binucleate embryo sac; 10. Nuclei in four-nucleate embryo sac (three nuclear); 11. The mature embryo sac; 12. Ovule is degenerateing.

MC: Megaspore mother cell; PN: Polar nucleus; SY: Synergidcell; EC: Eggcell; AT: Antipodal cell.

24 M. ESREESIMNDRSRHE

FEBT AT THE. SR FIERE , AT, MM FHESE . Z/ME T R AL
Iy, MESEA M OUIRER S, S HESETE Ry A, MESE R IR B OUAL T AL N . kel L, BT A
VETHE. HESKFIFARD, MEHESE AT BOS RS DL 1.
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Table 1 The relationship between the development stage of pistil and stamen and external morphology in pistachio
S S 2
AN/ (M-D) A e B e ageor WS BB
Date Morphological features of bloom bud or flower stamen Developmental stage of pistil
03-17—3-19 LIz, ZFEITR, fe28Piams N R HESKRAE T T
Bloom bud begins to germinate, and bud scale The microsporocytes The forming stigma rudiment
cracks, the anther slightly showing green
03-20—03-22  fEZF4RERIZN, ZFBEIKIT, FEABEITIRAR IR N RN ek 3 JRER I H A
Bloom bud continues expanding, bud scale opens The meiosis of microspore The early stage ovule primordium
and color of anther is strengthened mother cell
03-23—03-25 JEHIT4E, JELIEOAML DU 3399 JRBR S e 3
Bloom bud sprout rending, and the anther Tetrad stage The development stage of ovule
expresses slightly red primordium
03-26—03-28 {LIT4E, (LB AR /M Y WANERBOT 4R E K
Bloom bud sprout rending, the anther gets crimson Single nucleus microspore The inner and outer integument
central stage begins to produce
03-29—03 -31  ZFBEIFUAINTE, (L2 IR4L /M EEILY KA BN TR 1
Bud scale shells, the anther gets crimson Keeping to side stage The development of megasporocyte
of single nucleus microspore
04-01—04-04 fEFFHURIIIK, TEMBITIRITR 2 - dMAER A T VY 3 3
The vertical diameter elongation of inflorescence, Developing stage Stages of tetrad
anther sac begin cracking of two-celled pollen
04 -05—04 - 07 AEFHARI, KR TEITR A 2 - AR DIRERB TR, FAZIRTE
The vertical diameter elongation of inflorescence, Mature two-celled pollen Formation of functional spore,
most of anther sac have cracked uninucleus embryo sac
04 -08—04-10 UFE/FIRIT, Mk, fEREUL - KR 2
The side inflorescence expanding, the stigma Two-nucleus embryo sac
slightly watching, pollens disperse end
04-11—04 - 13 ZFIEBL, A KER D ERH W - VURZ 3
Bud scale shells, the stigma opening and little Four-nucleus embryo sac
mucilage secretion
04-14—04 - 16  FLFEi, AR - J\ N AR
The stigma opening, a large of mucilage secretion Eight-nucleus embryo sac
3 iR

H BT B RG22 7 I T BERMI D, (5% (Rhus verniciflua Stokes) (2 NiA5F 4%,

2004). FIEA (Pistacia chinensis Bunge) (Z4=/iE5#r, 2009) MEMERC 1AK%, A BT H% ¥ (Pistacia
vera L) WIS N A WARGE, B4 RARTH %7 ML 2P RS AR B IMYIP 5T (Zohary, 1952;
Sedgley & Griffin, 1989), {HA CIHMEMERL 7&K B I UM L RGHIE . AWFFLREY],
A RE R . SR, 2 (2 ~ 3 )2) B EA G /N REN FRIREL S 24 v B 43 24
MRS R, PR A AR DU s BGEAE R o A, A 3 AN AL, X R S AR
FERC R B B A —30, B HVEFMES ik AR di ik, Tedits, Hk3 % +Fh
A, 1=, WA T AMEIARIRER, BB, JEER: KA BRI o R g ke T, KA Y
SRR BORIRTER 1 NS, 2 A, 3 NSO A AT 2 AN AR IR S B 4 S TR Y
SR GE, IXLRFAE Y Sedgley A1 Griffin (1989) [RIHIRAH—2, Ui 5 Rk 55 (Bl H v 7 e A e
TR FEARBE S| P b5 Ji = B A R R 38 22 S () A A T A A2 A 25 D5

PN (2004) HFFURY], ERBHEMAAE <287 WRRINE, Hk 2 — 2R+
REAFETIER T 173 ~ 172 B/hRek (RIIE R SERRMZRA R FFE, BT HE A7
TERSEASENING, AR VPR TR R 8l i, AR IR RIURE /DR ORE )
PITE R, Ut AR CE AN BT H V270 T S E 2 R R (HNE . HERC 1A R B Rk E, 12/
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PSR, RIE TR A WK s S HESS R T AT 2 - 4UiEe Ry, WRBE N Ak
G, MR RAE TSR 7~9d, LR HE TR AR § 5T 7k, ek E =
A, XS AWE O BT HVE T I e R M2 45 R A —F (A 55, 20060, [FIFf, At
FUHIE RIS IV EAR K 2 BOMEC TR K B 1IE W, (B IRBRIB AL IS, X 5 DIAE Grundway
(1975) [MRFFTARIEIEA — 5. @i givt, FAERREGBRIE 9.9%, Ui W] R BB ALt 5 2500 H
HEF LR 2 —.

DAIAERIRF I, Bh a0 i ) 220K 4% RE 08 MOSCER O s R T, o0 il 5 | SR & 52 i AE K 1 1) 4k
YV, R SRS VE I IE B BT (GG EL, 20055 FHEME 2%, 20060, 1 ASHF5T Fh LR H 7%
TR TE P S A A T B 40 P LR 65 R R S R 22 IR B 4 R, U HH 22 0IR B 45 M B =t T RE S S B
FVETZREA R A e a1, G4 T — 2.
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