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Abstract: The technology of secondary somatic embryo cyclic multiplication has realized the large-scale propagation of
somatic embryo plantlets (self-rooted juvenile clones) of Hevea brasiliensis. This technology needs to cut the cotyledon
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embryo into 2 mmx2 mm pieces. A large amount of ethylene and reactive oxygen species (ROS) will be produced at the
wound site, and much ethylene and ROS will also formed during culture process. Ethylene and ROS have adverse ef-
fects on somatic embryogenesis of H. brasiliensis. Silver nitrate (AgNOs3) is an ethylene inhibitor and also affects en-
zyme activity. In this paper, the effects of different AgNO; concentrations (0, 2.5, 5.0, 10.0, 15.0 mg/L) and different
time (7, 14, 21, 28 days) on the embryo block browning and secondary somatic embryogenesis of H. brasiliensis were
studied, and the phenotype and ploidy of regenerated plantlets were evaluated. AgNOj; significantly reduced the brown-
ing of embryo blocks and the production of ROS. The effect of 5-15 mg/L was better than that of 2.5 mg/L, and the
effect of 21 days treatment was better than that of the other three treatments. 2.5-15.0 mg/L AgNO; treated 7-28 days
did not significantly increase the number of embryonic blocks, but the number of cotyledon embryos in 5.0 mg/L AgNO;
treated for 21 and 28 days, 10.0 mg/L AgNOj; treated for 21 days, and 15.0 mg/L AgNO; treated for 7-21 days were
significantly higher than those in the control. The number of embryonic blocks was negatively correlated with browning,
but not significantly, the number of cotyledon embryos was significantly negatively correlated with browning. The
phenotype of regenerated plantlets from AgNO; treatments had no obvious difference compared with the control, and the
chromosome ploidy was the same as the control. The results would provide technical support for improving the effi-
ciency of secondary somatic embryogenesis in H. brasiliensis.
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5.0, 10.0, 15.0 mg/L ), AgNOs; AbBERf[E] (7. 14,
21, 28 d) 2 MR E 20 MALBE, R IR B R
FHRMAFWE (0, 2.5, 5.0, 10.0, 15.0 mg/L)
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A: DAB J:(T; B: DAB R /5.
A: Before DAB staining; B: After DAB staining.
B 1 AgNO;4EREHR DAB £

Fig. 1

DAB staining of AgNO; treated embryo blocks
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21 d BHAh 3 > b FRA ) SOR 4
2.2 AgNOg 4b IR X B )0 A A R & A B 22 i)

AT AgNO; W AR 38 7 d BOAR R LR R R e
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PR T A POPR AR FAIE T X R, 15.0 mg/L AgNO;
0 FR A - R AR AR KR s T IR, (R RS 1
7K, 15.0 mg/L AgNO; Zb 3 i) i 78 Rtk {4 5
2 v T AR 5 A [R)v BE TR] IR BRAE AR IR i &
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TERIRE S B mAAEEHERT 25 mgl
AgNO; KT HR, 1 2.5 mg/L AgNOs &b B A # 1L
JEEXTREARMRL (3R 1),

AbFE 21 d, 5.0 mg/L AgNOs; Ab A AR A M

N5 ST R 3 A (B Sv T & 1115
2.5 mg/L AgNO; 4B i Y PRotRAR & 5 %6 iR
AN, HA AgNO; WRIEH S 17 i Bk
RS 3 X AR, P 5.0 mg/L AgNOs i3
BT B RRAR B e £ 5 2.5 mg/L AgNO; 4b i
(IR B A L B S5 0 HR AR, HoAy AgNO; YR Ak
PRGBS LR Y W AR TXEIR (£ 1),

AbEE 28 d, AgNOs; Ab B AR B H TR A (AR
R H R 35 v F 6 HE, 2 2.5~10.0 mg/L, {H
KK ZKFE; 5.0 mg/L AgNO; 4bF AU iR
RARB I 2 v TR IR S A B, oAt 3 MR
A B ) I AU IR AR S5 0 B OG  E 25 55 5.0,
10.0 mg/L AgNO; Zb ¥ IRt b R FE 3R, 2.5,
15.0 mg/L AgNOs Kb B () IR A8 (L A i v 25, 5 %)
HEARAL (R 1),

AgNO; AbFEXT H PRI HE A S AR A, Ex
Tt B RAR AR S A K (R 1), RV
AgNO; T 2 4b B4 K 15 (8] 4 B & 3% 42 T 7 - iR
0, 2.5 mg/L AgNO; 43 28 d M- IR¥CA TH 46 |

R 1 AgNO; M # BB IR & i BE & & B 00

Tab. 1 Effect of AgNO; on secondary somatic embryogenesis in H. brasiliensis
ALI\IEH‘J l‘Eﬂ AgN03 %Ug H_Hﬂ:ﬂz:ﬂlﬁ %[}Hﬂ:ﬁ ﬁmﬁ%%/ﬂ:ﬁ@f
Processing AgNOs concentra- Number of ;mgryonic blocks Number of cotylgdon embryos Browning degree of
time/d tion/(mg-L™") embryo blocks
7 0 6.33+2.52% 68.00+£2.00%¢ LR
25 6.33+1.53% 36.00+6.00° LR
5.0 4.50+2.89% 54.50+18.70¢ A
10.0 4.75+2.99% 53.00+24.01¢ LRE
15.0 6.33+2.08% 93.00+41.15" LRE
14 0 4.00+2.16™ 50.00+30.24¢ &5
25 4.75+2.36% 43.25+15.15¢ LR
5.0 4.67+2.31% 50.33+13.05¢ Bz
10.0 5.75+1.71% 65.00+17.15% Bz
15.0 6.00+2.65% 122.00+2.00 B
21 0 5.33+0.58% 66.00+20.00° rp &5
25 6.75+2.06™ 45.25+7.32¢ LR
5.0 8.33+1.53° 145.67+21.50° Bz
10.0 5.33+£2.31% 75.33+6.43% Bz
15.0 5.67+2.08% 127.00+2.00% Bz
28 0 3.67+1.53° 35.00+1.00¢ rp &5
2.5 7.33+1.53% 56.00+£14.00% 4k
5.0 7.50+£4.20™ 111.50+37.65™ B
10.0 8.00+1.00® 65.33+20.03% Bz
15.0 4.50+1.73% 58.00+36.40% LR

H: ARVNEERFRRZER B (P<0.05),

Note: Different lowercase letters indicates significant difference (P<0.05).
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Tt 5 mg/L AgNO; Zb 31 21 d I3l , 28 d M6 A
TR, ABASAE TR TR B AgNO; T ZEAH
Xof 5 1A A B [) gt v S S 4R T RS R
U 15 mg/L AgNO; b B ()7 I IR 75 S 5 A I (i 1
PAE 14~21d, 28 d JFUR W& R,

i LTk, AR AgNO; . A [A] b B[R]
K EWG I R Seg, H 5.0 mg/L AgNO; &b
FEo21, 28d, 10.0mg/L AgNO; 4t ¥ 21d,
15.0 mg/L AgNO; Zb 3 7~21 d 7B 2 5 T
XH(FR 1),
23 REGHREESBUHHEXESH

FHCME I Z5 3R I, R E L 548 1L 2
ARG, MEREN-0.342, (HARKF] B EKFE;
TR S WA R G, M RECH-0.552,
BT G O 1 0 N Y571 e e o
TEARSE , AR BN 0.439, ik FH B K F 2),
24 AgNO; 4 EBEHABEMKMRE REHES

AgNO; Ab 3 (1% P A= AH bk 3 80 5 X6 RER b AH
ol CE 2), fEMa g RN, AgNO; A HEH
AR SRR R, Yo AR, R AEAR AR
5 (K 3).

Omg/L 25mgL 5.0mg/L 10.0mgL 15.0 mg/L

Omg/L 25mgL 50mgL 10.0mgL 15.0 mg/L

14d

R2 REGCERESBULHMERE
Tab. 2 Correlation between secondary somatic embryo-
genesis and browning

HH LIS RS (R
It\ m Number of Number of Browning
¢ embryonic blocks cotyledon embryos grade
i 1.000
B ’
ER -
" 0.439 1.000
J %
ik o
e —0.342 —0.552 1.000
%

F: UFRAW B EHSE (P<0.01),

Note: " indicates extremely significant correlation (P<0.01).

3 itig

UiESES R KA, B bR
T2 AR L RERE A R S R R Y
g, SR U 2 A R I A
A 3E ( Brassica campestris L.) U8 3¢
[Brassica pekinensis ( Lour. ) Rupr.]!"*!. &1 1R 2
# ( Pennisetum glaucum) % 1 Z 4 ( Picea
glauca) ®", ## M (DaucuscarotaL.) ** %

|

Omg/L 25mgL 50mg/L 10.0mgL 15.0 mg/L

0 mg/L

2.5mg/L 5.0 mg/L 10.0 mg/L 15.0 mg/L

B2 AgNO; R BAEEK
Fig. 2 Regenerated plants from AgNO; treatments
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5.0 mg/L

10.0 mg/L 15.0 mg/L
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7d

14d
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28d

3 AgNO; 4B BB E LS

Fig. 3 Ploidy analysis of regenerated plants from AgNOj; treatments

1 s e ( Coffea canephora) 324 # I+
( Arabidopsis thaliana ) ¥ | 3 3 ( Spinacia
oleracea) %, F K (ZeamaysL.) P71, ploiifg ]
SRR K 2 . AgNO; It LR B T B 2
e A AR ES 7, ML 2065 5% S,
5 2 R 2 5 5, KB 206 K&
VEAEF R . I AgNOs 28 2Bz, mlk
R THANE K LEfE JT . N B AR SIR IR i 5 5
R 3~10 45, RIREERE DR 3 5P B
B 1.70 mg/L AgNOs, R el 2 @ 4 (R IR 53
3 51,

W Ia, TR IR & & 15 B8 18 BROE IR B
BB MR AR IR S A o 2 AR R . N B
BRI RV S R eis S, BisSE
R, I R = A ) M 2 ) R A A
Wi S0 BB N Bk R AR T R 0.44

4.40 mg/L ZJ&EIMHIF] AOA K 1.00. 0.01 mg/L
AgNO; ¥ 1 35 1 v W 455175 5 R TR IR i &
MR ACC ( LKA BUATAR ) Ul il e
i R AR 33, 78 IRCA144 1 PB260
P AR AR, IRCA144 £ 9.98 mg/L .
PB260 7E 0.1 mg/L AgNO; AbFE/rHI3545 T 60 4~
A7 ANERE, X BRI G 2 T R 4kt
4 a DL EIRYE TR B AR IR A 24 i 45 L 8L R IR
BRE D HEM 5 mg/L AgNO; B E {23 T 14K
Y 42 AN < WL 7/ F L U TS AR NI AN
JA% 22 BA (Pinus sylvestris L. ) B9 H & B 3%
( Leucojum aestivum L. ) B7lrr Z 48 51 a] DI AR k44
KA .

FEAEMRE IS, NN Y ROS 2 Zhr
r=H:, ROS W= FTEBRAL T AV, N&
Xt 240 1 B AR AR B0 24 Ak A sz B A )
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B, PR AR TR, B R & ROS, Y ROS
THIR RGN IEBREE ST, ff ROS 7EAIINFL R, M
71 20 L o SR AR R A5 0 2 oA A e e —
NEAY AR, B &7 A i ROS,
LW ( peroxidase, POD ) iRl b Y Ak
AR AT, R E N PR
PR, AR AR AT R S A AL i 4 1 4
POD W&, WMk . 300 mg/L AgNO; #tfm T
BN POD (it &L ) F1 SOD (M k)
AR ) (s ABFTE R B, AgNO; il it
WD iR e 2 i E AR A AR R e i
A, RIS,

EEWR R AgNO; AT 425 1IE 5 IR IR 5 S
R B B T R AgNOs Ak 3128 5 S EUAR IR
WY o RIS 55 — A~ H B 5 mg/L AgNO; 3
TR IEAR A2 A A SRR & A, (PR 4R =
F| 10 mg/L ZbFE 1 4~ H 5k 5 mg/L ALFE 2 N H , BHE
FReRBE AN, KR 2 SRS E T ( Medicago
sativa L. ) AHbRWFIE W A BFE R W, 5.0~
15.0 mg/L AgNOs 7 @515 T M BeAL B 7~28 d 42
TP IRAE SR, HARREYEIER, Kk4
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