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EFFECTS OF SEVERAL AUXINS ON SOMATIC
EMBRYOGENESIS AND PLANT REGENERATION IN CASSAVA

Ma Guohua Xu Qiusheng  Xian Yunlan
(South China Institute of Botany, Chinese Academy of Sciences, Guangzhou 510650)

Abstract Primary somatic embryogenesis could be directly induced from immature leaves of
cassava (Manihot esculenta Crantz) on the MS solidified medium supplemented with higher
concentration of 2,4-D (1—16 mg L") or NAA (40 mg L"), but IBA and TIAA (40 mg LY
could not induce it. When the somatic embryo fragments were used as explants, the need
of auxin activity and concentration for the induction of secondary somatic embryogenesis
decreased. The decrease of the concentration or activity of the auxins in the induction media
could enhance somatic embryogenesis and root formation, and result in the increase of
plant regeneration frequency. It was observed that somatic embryos could not develop
shoot meristem on the induction medium containing 4 mg L' 2,4-D. The experiments
showed that the auxins stimulated the induction of cassava somatic embryogenesis but
inhibited the development of somatic embryos and decrease plant regeneration in cassava.
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AZERHHRBEALREEY. EAEHALEBRBPEFRMEEZAOKER, MWHE
BEMABMLTER. #ZEFEHR, BRESEEFAYS 4x10" hm> WHEER. BT AEE
ENHTHAMGHRBTERSME, BXHEYEROFRMAT LRER, HARLILF
AEMREENSREN. REEYERANRBEERY —BREANWBAHLERMERE
ERE., KEAGREKREERESIENEKRELERR, RABRENEKRBEZESNRR—
ARHEE., BEENERE(024D%), HENESOVAERKERAEE, HEKREE
EHERES, BAREMNDTRESHEEREARAEEAREN B ARRD, HXEHTENFE
BB, HBRBARE, FEARERBERTHRESRERBAR. BRIV T ILAAFEE
PR K E N 2,4-D, NAA. IBA fl IAA 315 SR EMKE RS IER R AR ERELEY
e, HEHTRIBARERGRERREMERBENERT L.

1 MRRTE

B A& B (Manihot esculenta Crantz) GhFr gt 188 i MM Mok, ELHNEH
0.1—16 mg L'24-D. 40 mg L' NAA, 40 mg L'IBA M40 mg L'TAA # MSI [E s 52 b iE
B, 20 ASWEYEKMREMBIER. M4 mg L7 2,4-D BIAOVEGMARERSMER,
HBUR1-2 mm AR, 84 mg L' 24D HiBDERE MBFEIRESAREREE. &
% 30 d #R—K.

LB BB HNARAAREE AL S ERTHNBEIEREL, UES
WA B R L, FHBIIEHRESHEE 0.1-16.0 mg L' 2,4D, 1-40 mg L' NAA,
1-40 mg L' IBA 1 1-40 mg L'IAA. FRSEHRENEERHFHHEHF 10 mg L
NAA, IBA #l1 IAA S35 LT 2 WkEs%, SABMR RN 20 d. RERES
MRS RE LAREH 20 dJ5, BHFASNAAREEBRFELFE(F 0.1 mg L7
BA 1 0.01 mg L' NAA) b#5#IFMEERTLR. BOAERFEBIRSEMERATHG
MS, 3 E LB FER.

MR ZE & 4 mg L' 2,4-D B S R 5 14 54 5% 20,30,40,50 A1 60 d ML K%
10 mg L NAA iS5 B4y BI3E3E 15,20,30,40,50 F1 60 d Ja, KRBTS0 P40 L IEAR VAR
1-2 mm A/MYY BB R ESEFRE L3RR, UBFWERAEKEREE., REH
PR IR AR R AR,

WMBAR R RN EE, RERAEKMNREDBEIEAES 4 mg L'.2,4D HFEFH
S EAPIIEFE 20,40 d B, FARIOEREE, RePEEMAEESEEIIEERFFRE N 10 d,
WHANENEBREE, HEEEFEDEAED .

2 KRR

21 WA ERERS SRS REREL
AEBHERFNBIEHE L ZAHARMER, %S 2,4D(1-16 mg L) HiEFHEHF

b, WM R 3—5 d B, BREATIB AL R B R, TR 15—



B DR AR JUR AR AR B R M BE R A AR B AR A 77

20 dJ5, EAGHAEERRY KA TRV EKARE(BRLA), ROARGER; #
4 NAA4O mg LYWiESEHEL, BHR0- B dETERATHRFHEN W AEFNK
W, &8 A FRMIRATER.

ME1ES, 24D HWRERE (4-16 mg L), BEMNTESWE KM HERE M
R, X—%F Szabados —H®, 2,4-D WE KM (0.1 mg L), REEFHEIWE KA KN TE
B S FEEREN IBA f1IAA, REHEERER (40 mg L), MBFERIDEIAZENE

PRan MR IR & A 1001 NAA 100r IBA
F1 FAREKRIIANYEFRREESRERTENER 80r 80}
Table 1 Effects of auxins on the induction of primary ool 60k
somatic embryogenesis and plant regeneration in cassava
KR RASE(%) ARE(%) HERELER(%) 0T 40r

Auxins Induction Rooting Plant ~ ot 20k

(mg L™ rate percentage  regeneration s

>
o 0 0

24D 0.1 0 97.1 0 g 1 4 10 40
24D 10 8.4 87.6 8.7 ?.; 0r IAA i
24D 40 273 2.8 4.1 @ 60 B
24D 160 31.6 0 1.7 ‘Ki 50 F |
NAA 40 334 57.5 48.2 = 40 F |
IBA 40 0 100 NT 30 f B
TAA 40 0 38.9 NT ok =

SRR MR 70-100, REEE K, ol I

NT = FRiA% 0

Data are the mean from two replications of each 0 1 4 10 40 0.1 1 4 8 16

experiment using 70—100 explants. NT=Not tested. W Concentration (mg L")

Ly B RREAEKRRES A RE RN BEREER
2.2 RYREMEFFSEMEAERRE EMEK AR ;
ﬁﬂi Fig. 1 Effects of auxins on the induction of somatic

SARIMBERMEH, EEENAA BA ool st bo o fom somets
MIAA BIREAL 140 mg L EEPY, HRERET -y ﬁiﬁﬂiﬂﬂﬂiét Somatic embryogenesis
R0 MR G & A AR B9 B AR, HEELEKEWRE [ #4#8 Root formation
RS0, FA A0 R A A 26 S B B M 0 A Ra B, TR 8 AR R A B D B sl R
(0.1-1.0 mg L) 2,4-D LAEHFRMMIE A EMBHER. HY 2,4-D RERWET 4—
16 mg LB, REEIEFBMTER (B 1) .

NAA. IBA 1 IAA AR BB, 7E35 35 8—10 d J5 ik 66 0 3 bk 41 e IR F AR 1 1
B T 2,4-D B SR AEAR TR AR . BEE 2,4-D WRE BB I, 40 VR TE B A R,
NAA. IBA il TAA Fr s S i 4 e AR SR LE 2,4-D Frig @M (K 2)

EFEFIIEE LR 15 dEWE, NAA, IBA il IAA FiiE MM RRR KA F B R
B, BRA/NMIXEKR (BRID); KEERN 2,4D0.1-1.0 mg L") HAEHES ZHRE &
M. EFREER 2,4D@4—-16 mg L") HAEHEFERA S 4 F B A4 MK (B IB) .

ERERAEERS B, NAA, IBA fil IAA Fri SWRGHRL 24D 2>, BIRE
WEKEFATRGHRAER.
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H NAA. IBA M IAA ERK AR EE B EREER (R2), KEEREH 2,4D
(16 mg L) Brif FH AR IEAR BBl R SR B A2
B2 ERRXERIRETAWREEARER R S RIEKE £ R

Table 2 Effects of auxins with different concentrations on the induction of
secondary somatic embryogenesis and plant regeneration in cassava

ARRRE GERESARE  EH20 45K BMMMHEKET  HHRBER

Auxins Days for appearance 4 fijfiA /N (mm) B A 490 i JOE Plant
(mg LY of visible somatic Embryo size after No. of somatic  regeneration
embryos 20 days of culture embryo per explant (%)
IBA 10 8-10 7.1 8.4 26.1
NAA 10 8-10 6.9 7.6 234
IAA 10 8—10 7.3 31 17.3
24D 0.1 9—11 6.5 8.7 8.9
24D 1.0 11-13 5.5 12.4 - 47
24D 4.0 14-16 42 . 16.9 2.1
24D 8.0 17-20 2.1 18.2 0.8
24D 16 19-23 1.1 15.5 0

FIAR TR /MRS 7T0-100, RREX K,

Data are the mean from two replications of each experiment using 70—100 explants.

3 @RERKEHRIR & EREL R £ R LYW < 100

=
Table 3 Effect of subculture times on the induction fre- * = 80k
. . 8
quency (%) of cassava secondary somatic embryogenesis ﬁ d
e ol
EKX BAVIF IR HK Subculture times ® 2 60 24D
Auxins (mg L) 1 2 3 2 5 iﬁ 2 4l ’
24D 4 88.4 912 861 853 93.8 % 2 0l NAA
NAA 10 913 862 846 885 935 % g
IBA 10 919 666 785 878 852 I T T ST S
IAA 10 81.3 782 613 545 43.1 ®FERH Culture days
. o . B 2 3557 ] 3 AR UK AR PR R AR R AR R
2.3 ﬁkgﬂﬂﬂ%t&?ﬁﬂ‘]’lﬂﬁﬂﬁi&% Fig. 2 Effect of culture time on the induction of secondary
u*%%éﬂiﬂﬂ%w&ﬂa%’rﬁﬁﬁiﬁgﬁﬁﬁﬁ somatic embryogenesis of cassava
ERFFRAREK, TSR EAREREEMTERDREK. HP NAA LK 24D THREER
(B 2),

2,4-D. NAA il IBA B3 SR BAE FE N FE SR EGARBEI RE (F3), FAH
FMERG R A SR RAEFE 70% —90% ZH. EFIAA, EFIEFHERMMERLD, HEESRKEK
RS, PRARBERRRG RAEREWEMR, AEEIKPAREHENE R,

24 UIRWIE

WIRAEDHE, A 4 mg L' 2,4-D FFEHE L 20 d WERCRKRAEERHAETEAGE
HREFEMS AR (BRLEC), Bk (40 d), KER-REMEAREEAR
- R EFERREROEFESEAR(BERIE). AEKEARKEBRIFEEERELE, EBA
Bt —F REERFN S EHRA(BRLF), HXMARBHLEK, Rik4% £A.
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3 W

MAFENTREREZN, EKERFIAEMAERKEKAIRBEIS X EHE—H
F— BERTMEREREOBRREKRT SR BERAERAREREE. KEWEAR
MEBRERENRDBEIH BB EENERKEM 24D, % & (Picdoram) . EH¥ £
(Dicamba) SR SR A, BITHEE B R IREE NAA B YR SR B 40 4 i 40 8 R A0 2F 49
BEREY. NAAR 2,4DH, A{UBESLEEYEFHRIEN GO E, 0 E 3 4 A 4 1T
REAERRAKERE BRABREREEEAEKEXTHIAEY & R I R 4R 55
B, BHRTMERBIEEENERED IBA 5 IAA BZhESWAEKMAREKRZEHMRE. HAR
BERAEKARENBEINAR, HREKEERARRETHEBRE B AERE KA RERE
A, ﬁ%%*%&iﬁ%%%%ﬁ%wmiw%m%Mﬁﬁﬁﬁﬁg,Eﬂiﬁimﬁﬂﬂm
EEMERERE.

*%m&%%w%mﬁﬁﬁ$ﬁxH%@ﬂZﬂ#E&ﬁ%%%ﬁ ELSHMAHTEARE R
AR BV EKARERRE., B—BRDBSWERMRER R E, —BBEESHUY
A PR IR S S AR WA R R G R . AWRMTMBIRNE R KE, 2,4-D. NAA 1 IBA
B R MER B R EAABEREE, SHIAERREARREFEEHEERFHE
. RRERBNEY, IAA EAEEARENBEITRAHEEY,

EAEREGARERE SRy, REAARBEDBAMEGESERKENBEREREL
Bt EEC, RIS R AR, XERMREAREKEAERERREFERER
A, RMEFBIHRELFEFHEREK, FFAEFOEMAMRRL, St k40 5H
RAMA. BEik, MIRE AR KA RG0S & A 57 500 i 40 ffa 8 4% 41 38 78 43 4 f) TUEE B 30K
18, 24D FESHWAMAMRE, —BEM30-40 d R —KEVEE; WX T NAA, B8R
15-25 d 46— KB HEHE,

R%mmmm%ﬁﬁTE%%&ﬂ*%WﬂM%WI#K?%ﬁK%%?ﬁ BFERMNGEL
RBeER, REBIRFEPEREOREREE, BE T8 AR 4 SR A A4 i ik 1 35
SR, HE—FE, EFAEANEEBRRENBEIRBSEARBERTY R, HERT
BT RMEA RN EEEAR., INTRH#—-SETMNEERARN. EIA8ETF
WMEE, TS 24D BESHHREL, FFEFHNEAREREHE, WRAEKKARKEEBRIHLE
R LSRR, AARELFHSEAPASH—PRE. BEREKEEHARE EFMaLE
HAMRBEEMHER. FHit, EHESAEREKARESIES, BdBEYRRAERKRHKE
HiEHE, WEMTEROEKESGARERENMEERFRREEA RN FEMR. KFHE
EREFBFEIARERERARERS ZESBP, EdEARERENAERKED NAA T IBA, ]
AUEB B ES BB R ERARER AL, THESHEERERERARERXENHEIN
FHREABRENEAERR, XNTHR#AENEEERMBEHUERERAREW.

B % 30k
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Pl A i B

A.

TE 24D mg L) WESDEAE EAKSBOHADY A KSR R4 B 4 24D (¢ mg L) HEIHRE

AR B 25 d BFTAES KA KAIE; C S 24D @ mg L) MESHFE LARKME IESMEHF
B3 20 d FHIETHRRAAEE; D. 4 NAA (10 mg L) WEDHHE LA G HHRESMKESR 15 dEHTE
SHRAEKARE; E & 24D @ mg L) MBDHEHRE LA REMRIESMEKTES 40 d BRTES N KM, F &
B EAE AL FORE (M TISEROEMEAL) ; G EBAERELREF—VAF, NAAFEIH KA
SR MENHR (HXTENER) ; H 3E MSo 8 LIRHBAR, I REMREEARELEK.

Explanation of plate

A.
B.

C.

—

2,4D (4 mg L')-4nduced primary somatic embryogenesis from immature leaves of cassava;

2,4D (4 mg L')induced secondary somatic embryogenesis from somatic embryo fragments after 25 days of culture
on induction medium;

Globular somatic embryos were induced from somatic embryo fragments after 20 days of culture on the induction
medium containing 4 mg L' 2,4D;

. NAA (10 mg L")4nduced secondary somatic embryogenesis from somatic embryo fragments after 15 days of

culture on induction medium;

. Somatic embryo induced from somatic embryo fragments after 40 days of culture on the induction medium

containing 4 mg L* 2,4-D;

. Shoot tip meristem developed from somatic embryo on the regeneration medium (arrow shows the formation of

shoot meristem);

. Germination and shoot development from NAA-induced secondary somatic embryos after one month of culture on

regeneration medium (arrow shows the shoot formation);

. Rooting on MS; medium;

Plantlet transplanting in the field.
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