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Abstract: Cassava (Manihot esculenta Crantz) is an important food and bioenergy crop globally. One of the most sig-
nificant methods for germplasm development and variety selection is hybridization. However, a series of problems in-
cluding difficulty in seed germination hinder severely the development of new cultivars. Thus, in present study, seed
dormancy characteristics as well as dormancy breaking methods were investigated with freshly harvested natural hybrid
seeds of SC124. The cassava seeds are oval and contain a seed coat, endosperm and embryo according to the observation
of anatomy and scanning electron microscopy. The outer epidermis is smooth and contains epidermal layer, spongy
parenchma and densely arranged palisade parenchma from outside to the inside. The seed coat and seed caruncle slow
down the water absorption of cassava seeds, while the primary reason for inducing seed dormancy is the mechanical
hindrance of seed coat and the existence of the inhibitor, which could be classified as physiological dor-
mancy. Treatments by scarified seed micropyle, removing seed coat and scarified seed micropyle + two alternating cy-
cles of moist cold temperature (0 “C) for 2 h followed by moist warm temperature (30 C) for 2 h could effectively break
seed dormancy and improve seed germination percentage. Treatment by scarified seed micropyle was the most effective
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methods, which promoted seed germination from 2% to 88% and germination rate was also the fastest. The optimum

temperature for germination of cassava seeds was 35 ‘C, and the germination percentage and germination index was

88% and 36.6, respectively. The research could provide scientific basis for understanding seed structure, seed dormancy

characteristics and the best broken method for cassava seeds in production practice, and also provide a theoretical ref-

erence for the expression of excellent traits of cassava hybrid offspring.
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A: PP EWAM; B: FyEEW; C: EERIMIEKHFNT; D: 5THEERNIME; E: HrEmit,
A: Back view of a seed; B: Ventral view of a seed; C: A seed without episperm; D: Longitudinal section perpendicular to the plane of
cotyledon; E: Free embryo.

B1 KEMFHES
Fig. 1 Shape of M. esculenta seed

A R IEMG, AR, B: MERERAEOCE; C: FTIRMFE; D: B b o ;

E: FHoEEIm, ~2 A FrgRslai; F. Fhk 250 R 3o,
A: The end of seed ventral, showing caruncle; B: Local enlargement of the caruncle surface; C: Seed testa of seed ventral; D: Local enlarge-
ment of raphe; E: Transection of middle cotyledon; F: Local enlargement of seed testa.

B2 AEMFEREND

Fig. 2 Seed microstructure of M. esculenta
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Fig. 3  Effect of caruncle and testa on seed imbibition per-
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Fig. 4 Effect of mechanical treatments on seed germination percentage and germination index of M. esculenta
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Fig. 5 Effect of wet heat on seed germination percentage and germination index of M. esculenta
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Fig. 6 Effect of alternating cycles of cold and warm on seed germination percentage and germination index of M. esculenta
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Fig. 7 Effect of soaking GAj; on seed germination percentage and germination index of M. esculenta
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Fig. 8 Effect of soaking KNO; on seed germination percentage and germination index of M. esculenta
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Fig. 9 Effect of different dormancy broken methods on seed germination percentage and germination index of M. esculenta
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Fig. 10 Effect of temperature on germination percentage and germination index of M. esculenta seeds after dormancy broken
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B AP R R kR I 2 T A AR B
Wit —2PI0E T X — WA, 25 BTk, Az agil
PR RELASAE FH B PR 54T o1 400 o ) A A 2 5 | S AR 25
FORBR Y BB, g EL A0 ) 4 o 1 e 28 e
I REFR AL v 7 i — 2B 5T .

32 AEMFHKIRGR A X

AR NIKOLAEVAPYRIR R MA R, ikt
B AU BEL % 5 1R AR IR B T ORI, i &
PEI A7 AE 5 R R IR JE T2 AR, S By
J& T BASKIN 2R AR ] 43 22 v i) A BEAK R 2%
B, HRIEXNIRAERBARR, HIREA S %
A f AT, X F AP RAR A, 38 5 R H ALK
AbBRUN A Ry | R A R . RPACET R R SR, Ak
SEALERAN KNOs, NaOH ., WRBIARSE, Iz Ab#an

R (GA;) 55, RO JZFRA S T ik
PEAT R FARIRBERRE 2222, B s, Ak sl
B R B PR R A A 2 R EAE (Pr-
otea manifica) FFIRHRAYATREIRA, 30 min fR1H
(98%UHLIR ) AbHH AT A7 R F TRl HAh T ORI 0L, R
Pk LB, AR HCL. NaOH,
KNO; M iREi % ( GAs ) AbFRYIANBEA ST e T
% ( Dactyloctenium aegyptium) Fl F{KHE, J&HH
TP R 1) SE S PEBR RS T KNOs Fl GA; i AFIAR,
7T JEE 82 b B A B ARV JE ) KNOs B2 GA; b B
W A AR B, DRI ARHIR 32 2 ph o e ] A
IR SR8 5 | S A UAR B RS B 1) o 5 A 5T 45

Bpl, WPAUTEE & ZE AL IS, ARER T & &
ik 88%, WikHAEM (WkfEEGL 31), Hik
PRARIR SR F HABALFE AN KNO; Fl GA; = Fh
AbEE, 2 H TR S A RO R R A R T s
5 4L 2E % OB 57 1 ddH,0 H1 600 mg/L GA3 ¥
36 hJ&, 4Fg 5 5 ARER T L H 25%57 51
R 40%F 75%, W3 T A thZE KR
GA; R b s, HIEHARERE: (1) ZFFrEA
RN R], HFh fe A B A AR 2 5 5( 2)
A BESE TR R A7 7R 25 5 . NWAKO Z:15IE
R AT RN WAL B HAEER 2 IS, K25
Fh—F 17 & 383K 64% , 5 ARG PR ARFT B A& 25 11 +
R IIE A P2 SRR — B, (H 3 R T AT
FEHRRPARST S & ZE AL B, mTRE 2 i TRD4RHT
R ZF R BRI i e AN [ R BE R IR, AN dk 2k
F7 Ve PAE IR P25 Ty i I FR R 15 o 5 e b B
Jo AR EE R0 % IR TR ARAT B R 2F 1 ik
M, AlREW R TAE LM b, S R
BT IR B FLER A B 7, I B 4 Fh
REERAET . AL, AHECRTRRAL, J AL PR RS A
TEARENS 2 P2 B R AP A%, & TR
Ab 3R A o) AR A R E PR R T AR R
S A N LA - BN ARG 2 SO e g R e
. ( Eremosparton songoricum), ¥ ( Ammo-
dendron bifolium ) F1 % $ij /K H & ( Glycyrrhiza
uralensis) FAFFE—2L, ¥R HIEALLHINE TR
JEE 1) 2 2 Al A iz W R ik Sl el A FLds 4 |
AR SRR T % , 5 TANG 25155 & 25 #5( Mimosa
pudica) i F IR LE R —3 . SAMIE LS RAH
I, EiR 4 FAEY R 1R S5 A RO R, IR
AN & LGB Ao Bz 1 oA 2 3 T i A o
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33 AEMFHEINREMEX

Tt 107 2 - A 0 A o ) Tk S T By
Bt, BRI LR K. #Har. pH. MRS
ZRHBE N TLE A, P R, B
VE R Bl 78 K e AR A S (5 5 22—, a5
ol < DA S A X Tl % e R 4 A o b 1
U g v B AR R A T AT Y — gk
Ui, PR A Bl ) T 2 SSRGS N
B, TR R SR (AR SR
Bl ) AL T — WP, AR g R %
B, KRR &R AN & HR 50 25~40 CHE M
P, SR RN, 5 P
Mo O M B Kz & ( Macrotyloma  uniflorum
“Yazhou’ ) [WHFFEL4E I —3 . REF ] kit
TREE R 35 °C, BLIREE A1 i A R o e L A
FER R, 5 R IRAR SO R B b T B ST 4 R
AAHRL, 35 CHEEZMAT, ik, &2
MR, BLAh, AR ALY AERMTET
40 CIHRELAMTFRFER, AT ARESR, B
SO IR SR He B RS i R R e T, R,
35 CHENAREM T EE N RETHRE,

i ik, KRR FAELE A BARAR, Fh R Y
BIUR BE AR FH B b —F PR 4 ol 40 5 ) A7 A R 5 e
PN NSRS S B S A - u R <]
SR PR A SR ORI, PACHIR A Bk S i 77 35 °C
KM T R R, R R, Rk, 7ESE
PrAz =it R v, AR R TR HRP AT S & 28 1
WhBRJS A 35 C A& N A, AR T S BT
i, (HAERRVER SR, NEVERATES IR, ko
PR 475 5 1) AR T 5 e o 7 3 2 2 TG T BOAS 1 % 7
BEEIET,
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