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The embryo and endosperm development
of watermelon
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Abstract: The development of embryo and endosperm were observed in watermelon (Citrullus lanatus). Embryo
development follows the Asterad type and has not obvious suspensor. The first division of zygote is uneven and
the ground cell is bigger in size than the apical cell. There are no wall ingrowths on the outer walls of the outer
layer embryo cells at micropylar end during the embryo developmental process. After the cotyledons are differen-
tiated , protein and lipid begin to be accumulated but insoluble polysaccharide decreased in cells of cotyledons.
Those cells of mature seed contain abundant globular protein bodies, which lots of lipid bodies are around them.
Endosperm development follows the nuclear pattern,and endosperm cellularizates at globular embryo. At the
stage of early globular embryo,tubular endosperm haustorium is present ,which remains coenocytic,then cellular-

izates. Endosperm proper and haustorium gradually degenerate during the cotyledons growing and disappear in

mature seed.
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Table 1 Relationship of embryo.endosperm and endosperm haustorium development in watermelon
FEE RXE . . MIBB[LE
Days after L devel gil‘kﬁ devel Endosperm haustorium de-
anthesis (d) Embryo development ndosperm development velopment
1~5 4 F Zygote 7 B B R YLHB Stage of free nuclei endosperm —
WA - RNt BRESSRERERER
5~10 BRI M B #] Early globular embryo Stage of increasing free nuclei endosperm — H§ 2§ Tubular endosperm
cellularization of endosperm near embryo haustorium is present
; —_— B 5L 2% 4 B 46 Cellular-
s A -
10~15 BRIE M) Late globular embryo B 7L 151 & 35 4l AL Cellularization of en ization of endosperm haus-
dosperm toward chalazal .
torium
M3l B BRAL 36 15 & SUSERE AR Degeneration of LS 48 T 45 [ ## Degen-
15~20 L FYBE B Heart embryo endosperm from micropylar end to chalazal eration of endosperm haus-
end torium
FuorH. FOHARNITHRAER
20~35 B # g 25 47 i .Cotyledon embryo,Pro-  BE¥L# %k Endosperm disappears e 3L p&_%‘g ?ﬁ 4 Endosperm
. L . haustoriu disappears
tein and lipid begin to accumulate,
BB E RS & JE R . Mature
35~45 embryo, Protein bodies and lipid bodies — —

are present in cotyledon embryo.

BRHARBX -FEHMESHHED ELE AR
O, BEEENRE.ER—-BENEDEELT
BRIBARRHEE, W Cirullus fistulosus 8 IR ZL R 8%
B R AMAL , Citrullus vugaris — & LA BT B I R A7
ED VR BR B EF R RIME Citrullus fistulosus, B
LR IIEE N . AR EWAHRARIEEFDEER
IAGHEZERE BLHERERTA HIES¥K
BWHRBARWEAREHERNR, XEZHHEY L
EREEMSEWMIES, InfEEY”, BRI KRR
HIEFLR S B R BEAT T B YT GA LD, 25 SR AR
BEMREDRFEAERENREW., H ATP BEANL
BARLNEE BHETRESRIFMEEE HKEMW
ATP BEULTE , T B (8] 3% 22 F IR A s JLF WA B8 I 5L
BORLC® , B O HE W T 6B U TCRR PLR 2R 09 45 H B AR
PR FON B RE S M BN, — OB SRR VT H 8
13X F B AMMA B T2 2O Bk 0 4 U8 o IR EL R 88 15
I Ak EE .

S

(1] Chopra R N, Bithika basu. Female gametophyte and

endosperm of some numbers of the Cucurbitaceae[]].

Phytomor phology, 1965, 15: 217—223.

(2] Chopra R N. Some observations on endosperm devel-
opment in the Cucurbitaceae []J]. Phytonor phology .,
1955, §: 219—230.

(3] Buttrose M S, M Sedgleg. Anatomy of watermelon
embryc sacs following pollination. non-pollination or
parthenocarpic induction of fruit development [ ] ].
Ann. Bat. , 1979, 43: 141—146.

(4] JFHALR, X, % 8. B FREFHAMMNE
)] =EEWBIR. 1998, 20(4): 419—423.

(5] Schulz R, Jensen W A. Capseclla embryogenesis: The
egg., zygote and young embryo[J]. Amer. J. Bot. .
1968, §5. 807 —8189.

(6) M. MEMMEANEABTREFRYHRENALS L
0] #PIR. 1993, 35(1). 35—43.

(7] Yeung E C. Clutter M E. Embryogeny of phaseolus
couineus: The structure and development of suspensor
(J1. Can. J. Bot. . 1979, 57 120—136.

(B Uiy . Bk AREMBEIRFTNHEI] Y
4R, 1991, 33(7): 500—508.

(9] MATE. FHE. FEEANEIMEERCEE XY
BREBHRA] ZBEWBIF. 2000, 22(4)>: 541—


http://www.cqvip.com

D000 http://iwww.cqvip.com|

440 WO Y 22 %
455. #, 1982. 91—93.
(o) & #&%, HEME, ARE. HEEILRESEHTR (12) EFH, FHE, kiEE. ERAEARFINEETR
03], PedbAE® ¥R, 1997, 17(2): 147—151. ATP BRI ' M0)]) WIALEY ¥R,
QD WEE. ETEYEREM]. b5 BEHFTHE 2001, 21(2): 301—305.
B kR it B8

Em-f&; En-J£%¥l; Ha-FERLR25; N-ZRLHME; Z-5F.

BRI 1. — 4528 HEIR X26; 2. — P RBENERCGFILE R X660; 3. ZFEHS TMRABRBTIES 1D X
000, 4. & T FIFIABETLUF BIAL (H7 30 GFIEIE 2 d) X990, 5. A& T4 1 A2, b 35 S 40ML . T 30 U B CFFAESS 3
d) X 605; 6. TRERMMSI R TFIESS 5d) X660; 7. MU RTFIEST 5 d) X 660; 8. BRLARER A, JE A A9 AR 2L 47 4R
ML, EE RN P R (= OB WA AL GFIEIE 10d) X132; 9. REE LB MBRILY . RINEEAMNINERE LB H
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BRRIT 11 BR4He i 7ot R E R EFLAME B (FFIESS 15 d) X265 12. FHEEGFIEIE 20d) X265 13. Frt 440
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JOFIME X3 5605 B.BERE , REEMK X1 320; 16~17. IR —K K, RERTEIE 2 5 TS S 578 R0 2 REIL
A (FFAESS 7d) X 132; 18. BRAMNERFLAMA LA B E BN R (L) (FFIE)E 10d) X264; 19. BRE AU @, *E
RIS M AENREH X520; 20. R BRAERE RN RBAFTSITHEBEGIES 10d) X132; 21 B RFH
BILW A AWML GFESE 15d) X132; 22. EMM e T HERL® S PG 16 ) X132,

Explanation of Plates
Em-Embryo; En-Endosperm; Ha-Haustorium; N-Nuclear cell; Z-Zygote.
Plate I 1. Anatropus and bitegminous ovule X 26; 2. A mature embryo sacs at the flowering day X 660; 3. Zygote and de-
generated synergid on 1 day after anthesis(IDAA) X 990; 4. Zygote and two free endosperm nuclei (arrow) (2 DAA) X §90;
5. The first division of zygote(3 DAA) X 605; 6. Division of apical cell(5 DAA) X 660; 7. Division of ground cell(5 DAA)
X 660; 8.Globular embryo,cellularization of endosperm. * note free nuclei endosperm(10 DAA) X 132; 9. Early globular
embryo,without wall ingrowths on the outer wall of the outer embryo cells at the micropylar end(7 DAA) X 132; 10. Cells
of embryo and the deposition of polysaccharide on the boundary wall of endosperm and embryo(7 DAA)Y X 660.
Plate II 11. Cotyledons differentiation from embryo and endosperm cells degeneration near embryo(15 DAA) X 26; 12.
Cotyledon embryo(20 DAA) X 26; 13. Protein accumulation in vacuoles (arrow head)and starch grains in cytoplasm (arrow)
of cotyledon cells X1 320; 14. Protein accumulation (arrow head) in vacuoles (30 DAA) X1 110; 15. Qil bodies (15A X
3 560)and protein bodies(15B X1 320)in cotyledon cells of mature seed (40 DAA); 16~ 17. Tubular haustorium at early
globular embryo(7 DAA) X 132; 18. Wall ingrowths on the outer wall of the outer endosperm cells (arrow head) X 264;
19. Cross section of tubular endosperm haustorium,without wall ingrowths on the wall of haustorium(7 DAA) X 520; 20.

Swollen haustorium (10 DAA) X 132; 21. Cellularization of endosperm haustorium from micropylar end to chalazal end (15

DAA) X132; 22.Cellularizated endosperm haustorium X 132.
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See explanation at the end of text
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