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TR e ARG R ERARE . (2) A R M TS IR S0 A 8 R A IR (R ) 5
TR IR IR 0 A A S AT R AR R R e T R BRI R R LA N 30 ¢ - L BRI
1=, MRPE A L ZURT M ATE R S e 2 E . (3) 78 6 Fh AR AL H b | IR A A 2L 3 R LR
Jin 500 mg + L2 GBE G B9 A0 B Ry, 1A R I8 S 3R U) L I A5 2 T g AR 7K At 1% 25 1 A A BB e 1 (ELAS Tl 0T
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2, AN TR Bt 3 L5 M AE AR AR PR B 85 5 R B A ALY R R ER | DTS2 e FL AR IR 15 % (H
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KEFHTF,
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Abstract; In order to study the effects of different carbon and nitrogen sources treatments on the embryogenic callus
(EC) induction, development and organic matter accumulation during somatic embryogenesis process in Ormosia henryi ,
and to screen the carbon and nitrogen sources conducive to somatic embryogenesis and optimize somatic embryogenesis
system in O. henryi. Mature embryos were used as explants in O. henryi, the differences of EC induction, development
and organic matter accumulation under three kinds of carbon sources, four kinds of sucrose concentrations and six kinds
of nitrogen sources treatments were analyzed by single factor experiment. The results were as follows: (1) EC induction
rate in medium supplemented with sucrose was significantly higher than with glucose and maltose, while there was no
significant difference in somatic embryo (SE) induction rate, SE differentiation rate and the contents of soluble sugar,
starch and soluble protein with EC. (2) With the increase of sucrose concentration, EC, SE induction rate, SE
differentiation rate, EC weight and soluble protein content first increased and then decreased, which was the highest in
30 g - L'sucrose, while the soluble sugar and starch contents of EC showed an increasing trend. (3) In six kinds of
nitrogen sources treatments, EC induction rate was the highest in 500 mg + L' glutamine, SE induction rates were higher
in glutamine and casein hydrolysate, but there were no differences in SE differentiation rates, the soluble protein content
of EC in the treatment with organic nitrogen source was significantly higher than that in the treatment without organic
nitrogen source. In summary, the different carbon and nitrogen sources affected the induction, development and the
organic matter accumulation of EC, and affected SE induction rate, but there were no significant differences in the SE
differentiation rate. The study suggests that 30 g - L' sucrose and 500 mg - L' glutamine as carbon and nitrogen sources
can promote SE induction in O. henryi.

Key words: Ormosia henryt, somatic embryogenesis, embryogenic callus, carbon and nitrogen sources, organic matter
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R A ( Ormosia henryi) J& 5 F} ( Fabaceae ) £1.
TLJE (Ormosia) W £/ T AR, B BB W AE | SCH S8
N, 3 2 5 A A0 Ao, 2 AR s R R B A T
an SRR, AR A BT A2 B R
T I HMARME . BT AER AR e A
KPR B B AR MG D, R/MEI S, B
SREHTIRME, AR 2212, HLBUAR B4 AR B 18 AR A A Al
I3 A B A F AR BRI K AR, AR
HIA F ARG Z AR RN g ok b o 0 AN A2 m) R
AU EHAT O B, Jot B T DLk
A S R R R B = R R 2 i RS 7 . Horh
IR PR B SO o B PR 7 e A TR T
IR AE A A 5% 1k ( Keshvari et al., 2018) 5541
R TEMRAR Y S5 iz F b A HEAEM B/
K] Ry GRAE Y B9 21 S ( Ormosia hosiei) 7 &
WK (Albizia odoratissima ) 25 W LR B F2 R 34T T 0T
T ABAIAAE A H LU AR A E 2R R AR AR
RS ] (KEF-, 20185314 ,2020)

AERR A TP S5 v, X IE 72 (2007 ) Fl ST 55
(2020) 73539 X5F 46 i A 2R AL RN I e B R AT T B
FE, A (2009) FITR#5 (2016) B 40 7 T 4 41

B AR R A AR MR B A B, B R v
AN H AR A s ME DL SE L AL, A A
IR e A AR Sy — Tl e 28000 A b AR T 1% S A A
MITEAR SN 35 35 6 B P i 1 20, 22 IR I i A= F
W Ji6 & B T R B IR AR (8 2ok A8 5% 7l Ak A 7=
JRJG & B A e Re v sy A B E X, SenT
PRI 5 8 37 T AR AR AR IR & A B AR R (W et
al., 2020) , BEIR AT T LR AR IR K2 A= ) A 2
1B AN IR AR et T o LT REAR G A S P ]
AMRFE K A (9 ) B 6B (Wu et al., 2021) . BTA
TE =M JC B ¥ ( Sapindus trifoliatus) ( Asthana et al. |
2017) AL EHGZEMK ( Liriodendron tulipifera) ( Kim et
al., 2011) A1 2 55 3 ( Fejjoa sellowiana) ( Vesco &
Guerra, 2001 ) 25 4 Fl 1A 20 it IR 5% 32 0F 5% v &% 8
ATV PERE | VE R ATV I R X S LY B R
Tk IR K e B 520 (Traqi & Tremblay, 2001) , AA

MR IR TS 2 f A D de R MMk B S
PRI 238 b A= SR AR A O (H B AT o] 8 422
FEREA A IR 175 5 B A ALY R 3R A BIL 3 1 4 v
o I ASWESE LA AE AR AR B AE Ry SR AR R
FHER PR ZR5, 43 3 LA 3 A il 4 F e i ok B2 A
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R B B AR AR AR E A HEUE T R E KA WL R R A5 R 2111

6 ZH IR AN N 22 R A 05 2H 0 4 R A 4 i
o3 A5 S 1 3R B b o o0 A A (] i TR Ak B
NIRRT H LU T R RN T R A LY
R2E 5 WD LT R (1) B AU IR R AR A A
PRIR S S R e 1 HL 2 5 (2) Bk U IR 2 75 52 W
PERRIA R i 07 20 20U HLP BR 2R DT X A IR 75
RN, B R L AR AR IR K A T 0 E Y
i SRR T g G A A R A AR U A 1 R 4R i 2
KA

1 #eE5 &

1.1 R

T2017 4 11 H R A 51 M 45 o < (26°14723"
E,106°25'12" N,#4K 1 112 m) [f—#RAEHI AR DT,
WA 1 h, IO ERRR , B RKBEE RN T,
75% L BERLFE 1 min, 2% NaClO 43 8 min, JCHH 7K
Ve S WK, CH/KIZ M FF 24 b, i H 0K, 76485
TAES B AN T H RS AR, & H
1.2 AR AE
1.2.1 e R RIER AFFid A2 (1) WA
BUES . DU SN A H2 R 28 IR 4 41 21
HRERET, WA SERESH Wu ¥
(2020) B ELJ7: B35 923 0.2 mg - L' 6-BA 2.0
mg - L'2,4D 2.5 g L', BEREFE, (25«
2) C, %25 Rt amasilE s, (2)
RN BRI S OB (1) w1 A 15 4 29 0 1 &5 1R 4
ARG T 455 R 5 IR AR 5 2 45 R 3 52 Wu 46
(2020) B BC J7: B5 i #2 4 .0.5 mg - L' KT, 1.0
mg - L'2,4-DF12.5 g LG58, BEREFE, (25+
2) C, {34 FESEIHEMBRRE SR, (3) 1k
AL O3 P75 (2) T A A ML e 1 32 AT
oA S 1 AR A IRl I o ki S R R S
% Wu % (2020) FYBCJ5 : B5 #5557 %£,0.5 mg - L
TDZ,0.2 mg - L' NAA, YGRS 20 pmm™s™ | 16
h - d';60 d 5 GeiT R4 iR fE 3R
1.2.2 RE B RRFmey X ikt 7 LR F
M (1) (2) (3) B Be 438 A [m) s s AS [ i 5 T
BEFA HLARR , BARBE TR .

(D) BRVE 43 WA 30 g - L EERE(T1) .30
g - L'HIZIE (T2)F130 g - L2 (T3) 5

(2) BEWEVREE .43 AR N 20 ¢ - LYBERE(CL) |
30 g - L' BREME(C2) 40 g - L' BEME(C3) F1 50 g -

L'RERE(C4) ;

(3)HHLAE . AN 0.5 ¢ - L' A& BEM
GIn(N1) 0.5 g - L'Kf# & & CH(N2) 0.5 g -
LKA EH LH(N3) 0.25g- L'Gln +0.25 g -
L'CH(N4).0.25 g - L"GIn + 0.25 ¢ - L' LH
(N5).0.25 g - L"'CH +0.25 g - L'LH(N6) F1LI A
WA HLA X B (NO)

RSB RN T 3 K, AT R
20 ANAMELAR, BT 55 57 R AE K AT (121 C, 20
min) pH {8 2] 98 55 & 5.90+0.2, 55 3% & 1F W BE55
3%, (252) C,

1.2.3 R ARG A KF A g ZF
JE 565 25 K, 3 5 E AN R Ab 3% SR 5L 0 pH {E (7
fih PHS-3C B pH 11, 1) 5 I e 4 0 4 A 45 41
AT 2 — K (38 2 F # Practum224-
1CN , 75 [ ) ) 5 5 AR 75 5 R A5 19 R 1 4
HAE R, A5 mL B0, VT -80 C HAKX
TEVKHS  FR R S USCAR S 58, X A BRES AR R A7 48—
E o FTMEIE R UE R % i I R FH R R — AL
B, AL PR SR S I SR 28 ) B i v (X
MHAE,2016) , BN PHEZ I E 3 K,

1.3 kKRR FSHEXERTE

JR VR T O A 25 T 3 A A VR O 3 SRR AR
MR AR R A X

IPER D 2 R % (%) = (IR AP 20 R
(R T AR A ) X100

PRSI 58 (% ) = (M40 IV 1) Bt/ 4
FhARPE A 41 21808 ) X100

PRARME IR 73 AR (%) = (1R 40 R 4 1 4 %
/AR 2 I IR iR ) x 100,

1.4 iR

RIS HHE FH Microsoft Office Excel 2007 #474¢
JHAbF fdi ] SPSS 18.0 4k 4

XA R AT B R 7 25 0 i, 8 5 Turkey K5
¥ AT 25 55 B 4T (P<0.05) |, fix 5 ffi il Origin
2019 £,

2 H#ER5440

2.1 EWAREREL ENFES

TGV TE R 0 2H 5 T B AR b By SR
7~10 d, @O AL EAR I A K, B 57 25 d
E NS LV RS B NS RN = R S o €
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WAH A RMA L TRE/NER(E 1 :a) , BN
AN TR B R | TR v B A AL RUUR L A AT 28 TG
250, WM AL AR IR RS T 4 95 S P B 5 4
VY A= B0 3 1ok N = R v 2 B 1y )
BRI IR A U 40 i A (18] 1. b)), 44 40 Jfa JIR 76 44 I8 43
feyE IR It — L B B 2 (B 1c)
2.1.1 BB AIEEEAG AR FFRAEETNH R
NN 3 s R ) A6 AR BB 0 4 25 T R
1 100% (B 2) HIE @ HNFH SR E R T E
(P<0.05) , Hvbv T1 &b B IR i 45 20 2135 5
B, be T2 T3 4058 9.3% M19.7% , ASTRI ik I
AR FE RN RENERARE (P>
0.05) ,{B¥LL T1 F i,
2,12 BHBRENSIEREGAREFARETNY
e AR AR AN 0 A 205 T R B T v B 1
B R REAGEA(E 3) HER AR E(P>0.05) ;
T SR A A 4 20 1 440 R 35 5 5 A2 40 B S
2 B JRE W Tk EE T 14 0 2 0 T o S BRI R A O
HRREHLL C2 e (AR MR bR 22 5 AR
F(P>0.05), [HEMRERAE,C4 WETRIERRA
R 8 3 15 BH i v R TR N R AR RS
2.1.3 AHRRAIEREG AR FFREE O
e SR NO AH B BRI [R5 AL 00 ) A A
ZUEFRAEM LR 2Z R AL E (P>0.05) ;{0
Xof JYR P A 2H 2RV A IR 75 5 45 T i 2 (P<0.05,
Kl 4), H N1 @SR B E S T NO, 3
JNT 18% ;N1 N2 Il N4 fRIRIE 55 8 25 5 T NO,
39 NO 7 18.5% .20.5% F1 19.2% .,
22 HBARBMBEEARGALNERKRENYRE
spA
221 BRATIERCH AR LA KB IS RE NG
Fo RIEIREAL B A IR PE @ 2 e
F(P<0.05), LA T1 fem, 200 e T2 T3 & 21%
7.8% , Mi%f G F5 4E pH (A RV A5 H 2Ly a] sk
Wi VERS RN AT R S A AN 3 (P>
0.05,3% 1), XA [R) B U5 % VR A 45 4 21 1
AR R, X B SR 3k pH AE | R 40 41 41
R RN
222 EHREMNAHARE KBNS LG Y
why AN [ R b BT R L pH AR A 4
HATER & T IFZIA 2 (P>0.05) , {HXF IR fr
P2 E | ATV P A AT A R R e Y R
3 (P<0.05,3% 2) . Pl EEMEVER B2 T+ IR s 40

SUW R AR & i RS T S R A
UL C2 e WPE A0 4 20 mT s P o D o
W B 1 i 2 A kA C4 bR R R 4
HlJ C1.C2.C3 ZbFHfY 2.85.1.90 . 1.30 5, 45H%
FF TR VA B X 15 97 B 1 pHL (B M 358 /0N X6 A 1 7
B U A SO WL B Rg R

223 AME RN EHAL A KB ANHREY
Fom A LRI R IR pH E R IR i 45 4 40
TEM & B R RZ IR 2 (P>0.05) , (H X IR dn
HAUE | A A R AT TR A R A
i 4 % (P<0.05, 3% 3) . WP a4l 4 & & 7
N5 N1 F1 NO 4b 3 45 15 s NO R4 i 47 20 21 m] %%
PEWE & B W N1L-N6 & 22% . 17% . 34% .
9.8% . 16% 1 2.4% ; #1J ,N1-N6 Rt fr {4141 m

BIEEASEDEST N, al W, AHILA R IR
I B W A 4 41 200 A= RN mT i 1 2 A AR
S HURFF I fr s 4L 8T i R LR

3 W5 &®

3.1 BEXN AR ERE L EFSHFIN

WeIR 2 5w A 42, R ) AR A i Bl B it
AES AR 22 W AEY AR KR B R AT a5
M) A 47 4% JU 175 5 % 1) 55 1K ( Bartos et al., 2018)
ARWFFE, RERAR M 05 4 B AR B AR S A
SRR I T A BN 2 2R 5 B IR ( Dimocarpus
longana) (B0, 1997 ) FHA KB (& &7 55, 2013)
IR AE R — 3, PR a2 & & LT
JNREME &b B3 f vm7 , 7T BE 55 AR ] 5k 5 v BE T RE A AL
4 WE AN 22 20 R 00 B 4 b R Y S SR B P AR
WL, HLREWEAE g XUE 28 0K i J5 T i [m] 45 & 14 /)
20 AR WE, A B T 5 S R S N (sucrose
synthetase , SS) | FEMEBEIR & B4 ( sucrose phosphate
synthetase , SPS) #1154 fL i (invertase , INV ) % 76 14 ,
P BEBR A AL B W) 22 6] 19 A B 5% A R #% iz 58 1, A
3G Bk K A& ) & i, 32 A A 1A T 22 1 B
A5 K (Iraqi & Tremblay, 2001 ; % P15 ,2021) , X
AT RE 2 WM LR Sy AR S A ) 40 B 3R ik U Y
FEJFEH A N[ Bk AL BT 55 R 5L pH (H 2
FARE, SEMZAERmIA G,
3.2 EHEREXNEHEARETER £F S0

B M 3 52 ) 35 5% R 08 08 s O 25 AY RE A Tk
JE O A0 M R AR B BB ), A BT A R
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a. JRPEE AR (EC) 5 b, KAIIIE(SE) 5 c. AR I3k
a. Embryogenic callus (EC) ; b. Somatic embryo (SE) ; ¢. Somatic embryo differentiation.
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Somatic embryogenesis of Ormosia henryi in medium supplemented with glutamine
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Kb ¥ Treatment

T1-T3 53 53/R 30 g - L HEAE 30 ¢ - L' IZAIMER 30 g - L'Z 30, AR KR/NG FHREFR B EEE R (P<0.05), T,

T1-T3 represented 30 g - L' sucrose, 30 g + L' glucose and 30 g - L' maltose, respectively. Different uppercase and lowercase letters indicate

significant differences (P < 0.05) , The same below.
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Fig. 2 Effects of different carbon sources on callus,SE and SE differentiation induction

ARG AR OC Bl 1 3% 1, %R IR 5 B AR
( Hazubska-Przybyl et al., 2016) , FEARWFEH, 46
A Y R i 2 21 AR IR AV IR 73 AR 5 5 36 8
LRSI 30 g - L7 RERE B 5, 55 A6 i B (8l
£ ,1997 ) Fl = #2 ( Hazubska-Przybyt et al., 2016)
AIBIFFE L SR AE A A VR i A 20 2] i35 P
FNVE R F5 1 BE TR VR B T i R K 52 8 i T s 10
P AT ANFEZLAE £ 2% ( Magnolia wufengensis ) (T 4
RS 2018) 2 B2 8K ( Quercus variabilis ) ( F 4% 1 ,

2007) I = #2 ( Hazubska-Przybyt et al., 2016 ) {& i
PR A T RRIAEE R, SR ] R
P AR VR B AN AR 2 S AR G R AR A AN i
WA A5 5 0 T R, 1553 T ABA JKF |
Thdewm TR A SS A SPS I 4, fie
THE Oy B9 BUR (R & £ 45, 2004 ) 5 % 7% 4F
(2018) I8 BEAM I L TR, SS A SPS Al 1k
AF BG5S, DA S e 2 246 i ZH 2Ry
JE &5 ## il ( Cangahuala-Inocente et al., 2014) , ffifs
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Fig. 3 Effects of different carbon sources on callus,SE,SE differentiation induction
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NO-N6 represent control (CK), 0.5 g - L glutamine (Glu), 0.5 g - L' casein hydrolysate (CH) , 0.5 g + L' Lactalbumin hydrolysate (LH) |
025 g+ L'Glu+0.25¢g-L'CH, 025 g - L"Glu+0.25 g - L'LH, 0.25 g - L' CH+0.25 g - L"'LH respectively.
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Fig. 4 Effects of different organic nitrogen sources on callus,SE and SE differentiation induction

AT A 5 2E SO0 o A, HVM R TR & B
T DXCREBIIE 45 SR B v B 1) TR AR AR E T
FERE A IR 07 A 208 oy i AR 3R (HZ 3] T 4k
5T
3.3 WIEX ARG IE % £ 15 S8 # M

A LRI (2 WM | K ik 1 25 K i 3L R
F) Al s R 4 NH, "5 NO, ™ Fe i, 2le s C/N 1)

el , S JE 75 % (Reyes-Diaz et al., 2017) FllJ& I
P (55 JI0E,2000) IIG I A KO E . A5 B
A LRI 4 b B AL A A VR M 18 5 20 23RN A4 IR 15
PRI TR (NO) |, Ferp IR 1l 7 4 405
RUAB AT Z WM (N1) Fe i, JE AR 45 R AE =i
JC R IR A 2H 20355 5 b B4 1B (Asthana et
al., 2017) , XA[RESEMAX ALK (NH,' 5
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R 1 FREERIEX ARG AR E KR AR R R0

Table 1  Effects of different carbon sources on EC growth and physiology
s JU A i 7 AR R TEB AR
[l pH & N ) ) 2 e
. EC weight Soluble sugar content Starch content Soluble protein content
Carbon source pH value n r 1
(g) (mg-g") (mg-g") (mg-g™)
T1 4.74+0.07a 0.269+0.007a 22.22+1.14ab 18.38+1.47a 11.86+0.3a
T2 4.65+0.06a 0.212+0.012b 24.80+0.33a 16.04+1.67a 10.89+0.58a
T3 4.73+0.08a 0.248+0.015a 24.45+0.10a 16.66+1.71a 10.98+0.46a
[f]—FI AR [N FEACETE P<0.05 KFE TR BEMEZES ., TR,
Different lowercase letters in the same column indicate significant differences ( P< 0.05). The same below.
R2 FAEEERENEESGERERREEFENZ N
Table 2 Effects of different sucrose concentrations on EC growth and physiology
9 A S0 M s A 2L Iz A A =L 8 M =N
Ao i DH fi e A A AR TER T AR YE R
. . EC weight Soluble sugar content Starch content Soluble protein content
Sucrose concentration pH value R 1 1
(g) (mg-g") (mg-g™) (mg-g")
C1 4.58+0.03a 0.18+0.024ab 12.84+0.89¢ 15.48+0.64a 10.21+0.63be
C2 4.6+£0.03a 0.2+0.016a 19.27+1.08¢ 14.93+1.86a 11.85+0.06a
C3 4.4+£0.06a 0.17+0.014b 28.24+5.31b 16.58+2.84a 9.05+0.93¢
C4 4.54£0.14a 0.17+0.022ab 36.65+2.82a 18.74£1.18a 10.6+0.3b
xR3 AEAENRENEERBARERR EEFENIIT
Table 3 Effects of organ nitrogen source on EC growth and physiology
- MR A TR IR »DAE Y2\ A L e =N
. weight Soluble sugar content Starch content Soluble protein content
Organ nitrogen source pH value n 0 1
(8) (mg - g") (mg - g) (mg-g")
NO(CK) 4.49+0.06a 0.21+0.012ab 20.16+2.28a 9.9£5.27a 8.31+0.33d
N1 4.54+0.04a 0.21+0.01ab 15.83+1be 15.41+1.57a 11.79+0.2a
N2 4.47£0.08a 0.16£0.007cd 16.76+2.19abc 11.26£2.35a 11.79£0.36a
N3 4.52+0.12a 0.19+0.011bc 13.25+0.81¢ 14.71+1.89a 9.84+0.24bc
N4 4.57£0.11a 0.13+0.008¢ 18.19+0.81ab 14.85+1.31a 11.52£0.26a
NS5 4.55+0.09a 0.22+0.011a 16.89+1.65abc 16.17+0.27a 11.49+0.17a
N6 4.52+0.08a 0.16+0.003d 19.67+1.31ab 11.33+0.74a 10.49+0.14b
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B B ( glutamine synthetase, GS) # i R if i i
( nitrate reductase , NR) 42 #8597 & 1y &AL 15 [R] 4k AF
FH G 5 il , Fovb, GS 3 2 & R AL PE T, AL A
ATP 73 fif B R4 E i, 5 TC AL AU Ak Dy 45 24 Tk Jie
AR R (X = 3645 ,2021) 547 GS T
PEAG, A AR N5 Y 2 B AS 2 B T A ) 2
KT WA A8 A AR A AE KR B 325
T M5 A Tt M P40 WS o ) 3 AL 400 % G g MR 5 o
L $2E T GS FNR BTG M, 42 2 4 E1 T Ry 2
(FEMZRAE,2020) , W AER AR BT 05 4 8L
IEH AT RMAERRE, 53R (NO) ML, Al
RUE (N1-N6) b FAR 3 A6l A A L 1 20 4L ]
AR A S AR R IR, N1 -N6 Ab PR AR AR
P 2 2T VA I B i ARG, S AR A (2007)
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B T IA LA TR (N1-N6) , 15 35 5 C/N [l
A, P AT s R R R R R A G

25 oA th A58 - e 20 R 52 e A6 AR A A A
AT R T A I BB DT 52w L
RS T 3R (EGH A 20 B R 43 AR R 52 il S 3, %
FREETESIN 30 g - L EEMEFT 500 mg - LA ot I
AT AR S AEAR A R A A0 L VR AR A AR 1Y) 15 5
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