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Studies on the Formation and Development of Tangerine’s Embryos
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ABSTRACT

Tangerine flowers arises from terminal as well as lateral buds. The flowers are of perfect and
solitary types. The inflorescences arrange cymosely from the terminal branch with 4—6 petals, 5
sepals, 16—24 stamens and 10—14 carpels. Each carpel consists of 4—>35 ovule arranged as crassinu-
cellate type. The ovule are anatropous with 2 lagers of integument and arranged in the way of axile
placentation.

The anther consists of two lobes, with two locules in each lobe. The microspore tetrad has
tetrahedral arrangement and appears as binucleated pollen.

The megaspore tetrad has linear arrangement. The embryo sac develops normally or as the
polygonum type in the ovule.

The receptive time for stigma is 2—3 days before blooming, and double fertilization occures 4
days after pollination.  The zygote divides 45 days after fertilization and develops into gametic
embryo at about the same time as nucellar embryo development which taken place near the
micropylar end. The endosperm develops as the nuclear type.

The largest embryo may be either nucellar or gametic embryos. If the nucellar embryo quickly
develops and becomes large the gametic embryo may degenerate. ’

The reasons of polyembryo formation in tangerine are:—

a) Cleavage of zygote or fission of gametic embryo. .

b) There are two embryo sac in one ovule and both embryo sacs develop into gametic
embryo.

¢) nucellus cell divides into nucellar embryo.

d) budding of nucellar embryo.
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Fig. 1-6. Thin section ugay 1) meanailginnuw (aamuen)  waas lufisiu central
E & o & v A A -]
primordium (cp) unsyanuuavadcalyx(ca) s2 x.  2) meen@uIrIvIUININ 1 voelvgau
& . - . * .
270 x.  3) Primordium 984 corolla (co) uazinaduyn axil vas calyx lobe (ca) 270 x. 4) Primor-
. a B 4 “ & % PR a Hod
dium @4 stamen (st) inavun axil a4 corolla (co) 52 x. 5) Primordium gas pistil (pt) \nadun

& . . ek a -1
axil yas stamen (st) 270 x.  6) primordium wyag pistil (pt) WIgHauTu 52 x.
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Fig. 7—12. Thin section wgag 7) Protuberance va3 pistil (pt) waigtasaalldn s2 x.
8) Pistil idamuansunasliiiuamsusiuniy o antsiiadi (finger —like)  doazatydwuniu
carpel yag ovary 270 x.  9) @7uad pistil m%zyv’}‘uﬂmmﬂu ovary (ov), style (sl) uay stigma
(sg) 52 x. 10) Anther ypsaanaaunia microsporangium iu 4 locule (lc) 52 x.  11) Anther
yasaanATIIMITURauaanyYTL 1 T8 & 2 locule sauruiiu pollen sacgiu@yy 52 x.  12) Anther

maaﬂanﬂ"uﬁmmmmqﬂizmm 67  waailuivinds microspore mother cell (mic) gy tapetal

cell (tp) 770 x. 129
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Fiz. 13 —18. Thin section me_:' 13) Anther maamanﬁ"uﬁuwrnua'lqﬂ-szmm 8 1% WHAY
fl9 microspore tetrad ﬁgn:ﬁmﬂugﬂ tetrahedral 770 x.  14) Anther YpspandulisInIuaY
UTEa1m4 10 2 4uaa 09 microspore (me ) uay tapetal cell (tp ) Airs 3883 770 %. 15) Binucleate
pollen luaanaduaigilazans 12 JuuAaIny vegetative nucleus (vn) way generative nucleus (gn)
770 x. 16) Protuberance (pr) va9 ovule ﬁfﬁaguaanmnmﬁwaa placenta lu@aﬂmqﬂ‘s:mm
87w 300x. .17) anwme ovule AlAlauasviaiIng uazuARIfaifiaas outer integument

& : o s - AT o -1
(ol) wag inner integument (i) 270 x. 18) anymyaad ovule nleneanIn 270 x.
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Fig. 19—24, Thin section u&ay 19) Integument ﬂ‘"lmawzmﬁ@%umﬁu nucellus ywag outer
integument giufiaany placenta az3auny funiculus (fe) hutaiApInu 270 x. 20) Ovule uay
WINABNLAM 1 THUEASAS  integument MIBITUATYTU mﬁ:udfmﬁma nucellus  AUUAAMRBLATDI
micropyle (mp) 52 x. -21) WU#A@J megaspore mother cell (mmc) 'Lumann”wﬁmmmainﬂﬂs:um
16 7% 710 x. 22) u@ay linear tetrad @y megaspore 3 aﬁﬁaﬂvmadﬁu micropyle 3y degenerate 1
(dm) 710 x. 23) waas functional megaspore ( fm) ﬁ"nmﬂl‘mﬁmm: megaspore 3 a"uﬁas}.mm'ﬁu
micropyle (dm) @@ aa'ly 710x. 24) Waay two —nucleate stage embryo sac 710 x,
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Fig. 25 —30. Thin section u§a3 25) Two — nucleate stage embryo sac 770 x. 26) UAAY

a s Ak dy ¥ a :

me2 nuclemmﬁaun'lﬂaq AURLYILDI embryo sac 770 x. 27) uaadng four—nucleate stage embryo

* ] v 5 %

sac 770 x  28) Egg apparatus wisznauaie egg nucleus (eg) usy synergids (sn) 2 nuclei
4 0w i - Ld e
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Fig. 31 —36. Thin section ugas 31) Pollen riiassan tube uu stigma lwduniia pollination
300 x. 32) Pollen tube (pt) fivasnw micropyle riouazinia fertilization 300 x. 33) Pollen tube
a9k micropyle 11!111111&{;5%% 710 x. 34)Double fertilization iiaawua 33 n pollination Yszama
TUUEAY  Sperm n.géleus (sp) n‘imam'i&ﬁaum'ﬁuwn"u egg nucleus uay polar nuclei 710 x. 35)
Zygote (zy) mqﬂizmm 40 7% mi"om_n fertilization uazuaad nucellus (nc) aa cytoplasm
WaUaIn 710 x.  36) IWAHABITZAN 45 Juuadan fertilization ey zygote Auslaians
WraA NA1BWW proembryo (pe) WAy suspensor (Sp) 710 x.
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Fig. 37—42. Thin section ugas 37) m3il 2 embryo sac (es). lw 1 ovule 300 x. 38)

. . =) a 1 A Aea

waaq fission 9a3 gametic embryo wwu'lummaaaumqﬂ'szmm 5 @B 270 x. 39) UAAI embryo Ny
wwalilid1a: dieann cleavage 4p9 zygote 52 x. 40, 41, 42) uaqy nucellar embryo (ne) maINma

' [ Ada ’ a - PR .
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Fig. 43 — 46. Thin section waa 43) Nucellar embryo (ne) Autsarawlananaiaas 710 x.
44) usay budding (bn) a9 nucellar embryo luansoustgUzanm s Wau 52 x.  45) uaad
guviuay gametic embryo (ne) ﬁaémwgnm micropyle uagmsdl suspensor 4@y nucellar
embryo (ne) ua:agmm'ﬁw"n 49 embryo sac 52 x. 46) wany nucellar embryo (ne) NTWIA

' 1 - 2 - | o
lwgjunn us gametic embryo (ge) dailuwiniineguazars degenerate lulluiige 52 x.
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