REIEN AR RGHRAFE R RE AR R H

%%E’& 1’2’ EE/J\W 1’3*y Iﬂ% 1’3’ EETZA 1.3
Cl. BN KZEMREERE, 1B 550025; 2. SRMITTE KA arkl 220, S1FH 550025;
3. M ABFRE I SRR 0, B 550025 )

B WA IR R A R A Rl R A B IR B A . KA
AN RIIFEN, B TR AR T IR AR IR R A R BRI IR &
R R DUREIE A AR, 8T R ARG 20 T 3 FRBRIE . 4 FREEREIK A 6
FERACE TS ALE S REMEIR RN ER . S8R (D
PR A A 235 % 3 v TR BT R AN 2 2R, (BRI 3 RISk
%, LA BV R A AE RO SR EFARE . (2) M
WEERIT R, MV RIS R 2 W 5 4 2L 5 AT
WHEE S R 2T R E R RS, LRI 30 g « L R m, 1 AR A
LRI PR AN A & B 2N . (3D 18 6 FRUFAE A, AR d 440
7R LA 500 mg « L 23 St (1 AL B e v, AR5 3 6 0 AR N 2 2 1t Jrg A
KRS B R AL ER RS R, (HOR R IR AL FE A IR LR 2 5 B WA IR )
MBI E A A AT EEE A S B R E S T AAIRARE . Sz, A ER
LRI TE A @R R KEFANIRIE R, A H AR IR 7
SR, (AN AR SR AR R E . BI5IAN 30 g - L7 EREA 500 mg - L
BRI A IR AT R A IR R A 5
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Effects of carbon and nitrogen sources on the induction, development and organic

matter accumulation of embryogenic callus in Ormosia henryi
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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 (SE) process in Ormosia henryi, for
screening the carbon and nitrogen sources conducive to SE and optimize SE 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 concentration 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 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 increase and
then decrease, which was the highest in 30 g - L' sucrose, while the soluble sugar and
starch contents of EC showed an increasing trend. (3) In 6 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 difference 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 with 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. It
was preliminarily considered 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 henryi, somatic embryogenesis, embryogenic callus, carbon and

nitrogen sources, organic matter



TEHA (Ormosia henryi) J&EF} (Fabaceae) ZL5GJ& (Ormosia) HEETFAK,
MIRECE . B, QRN ARER MR, RHIE KRR T2
HEFEAME, HAR. B MRING, HAERSNET. ARMESME. BT
FERAA TN WA, K PEZE, BPAE FARTEUEAG D, K/NEILR ™ E, HARTE N
M, KNS, HAERA S @RI, & SO BT A IR B IR K AR
o AR EANIIA AR IE 2R EAA RN R IR R R, 4Ry FR
ATERYANEG, T JC P BT AR 7 S e v R = ) AN R P JE SR AL T
Beo Ho, HERFRHERBAA LR, e, BT R SR R AR AN IS
f& (Vasilenko et al., 2000; Keshvari et al., 2018) 2555, TEMARIY W 7T Fis
ik B EEAEA . 3T AXH RN G RHEYI L G (Ormosia hosiei) « &AW
(Albizia odoratissima) % WL FRHARBAT T WHIC, ARATIAAAE @A H S L
ANEFIGTEA . ERRREF R (SRS, 2012; ¥R, 2020; AP, 2018) .

TEREARTC VA R, X IEEE (2007) FISCHTEE (20200 45 il AR A HE AR Al
GHERAIAT TR, SIS (2009) FTRFR (2016) ¥ T HEIR IR R
R, AFARERNEEGR, HEARMAB, BASA R, AL
o RABIRRG K AEAE N — Bl BUR RSN AR TE, SRR AE AR M5 IR i
YR, SRR RERA K E R ERAE ISR, b=, iR
ity B ANAN M 4= REE BT Fe L BB . SERTRIRIE ST T AR AR AR R R A AR
& (Wuetal, 20205 REBEE, 20200 , BIRANRIT TIERIAMR NI & AL B A 22
MU, 7R T PV ERE Ve R A ATV M B R AR AR R IR R A ) T Rl (W et
al., 2021) . I ANE=MTEF (Sapindus trifoliatus) (Asthana et al., 2017) . 1t
LR M (Liriodendron tulipifera) (Kim et al., 2011) F12EF 8 (Feijoa sellowiana)
(Vesco & Guerra, 2001) SEA B S IERE TR0 70 ORI, RIVETERE . JEk FIm]
BHE AR LA E 2RI XI5 (Iraqi & Tremblay, 2001) , M
SUMAAA IR S 28 R I G U5 AR FE S A IR 5 5 3 S AR AR A O, (B
AU AR AN 5 R A WA RN R T 0. BRIk, ABF 7L
PERAAR BCA IRV E SR AR, SR BRI 3R, 430l DA 3 P 4 FhERR EAN 6
AR INZE IR A A4 IRAR IR AR L0 M IR 0K S R 36 b, J8 3t 0 #r
AEB R NS EGHNFE SR, RRESR AN RN ER, IR
PRAF R (1D SREVES TEHRAREIR S TR SRR ERLm?  (2) A2
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http://ppbc.iplant.cn/gen/256279

TTERAR M E A LG YRR, AR AR S ? 5 e 1A
AR FEERIBREIR,  HEMON AR AR AR R IS U

=,

1 MRS
1.1 R

T 2017 4 11 AR TNE T (106°25'12" N, 26°1423"E, Alt: 1112 m)
Al —RRAEREA R 7o IRERERIZIEFI T 1 h, FISGRERER, HRKBSFT, 75%2
BEALPE 1 min, 2% NaClO 40P 8 min, JCRE/KIEYE 5 K, JCEAKEIEFIT 24 h,
IR, FER S TAE G BAE R TR, & H.

1.2 BHRbZE
1.2.1 #“HEAREELEFESTIE

(D) @A T DS EIE N IMER, Bfh 2R i 230 S5 5%
Ferp, EHEEGESE RIS % Wuetal. (2020) FIFL 5 : BsE59%3E. 0.2 mg- L'
6-BA. 2.0mg-L ' 24-Df125¢g.L A MK, WEHEFE, (25+2) C. % 25d 4uit
IMEEHHLAESE, () FAREIES: & (D hEEE G HR A
MR SR TR dk, RGNS 2R 97 5225 Wu et al. (2020) HIECTT: BS Biedk.
0.5mg+L'KT. 1.0mg-L"24-DM25g-L 454K, MR, 25+2) C. 5%
4 G AMRNE S5, (3 HRAMEMMEES: K (2D PR IRE: £z
ERMMIE T TR REE, R FHE 77342 % Wuetal. (20200 1)
B J7: BS #5953, 05mg-L' TDZ, 02mg-L' NAA, J&IESREF 20 pmm™2s7!,
l6h-d'; 60d 54ttt

122 ARKRFERMEIRE T T

FEERERFRI (1)« (20 M (3) BB A RIBRIE . AN R REREAA
MLRIE, BARiA:

(1) BRiE: 2 in 30 gL' #ERE (T1) « 30 gL' #&kE (T2) f130g-L"
ZHM (T3

(2) BEFEIREE: AN 20 gL BERE (C1) . 30 g-L ' JE#ME (C2) . 40g-L"



RERE (C3) M50 gL' jERE (C4) .

(3) AHERIE: 2505 g L AEABEE Gln (N1 + 0.5 g- L /KRR
FH CH(N2).0.5g-L'/Kf#EAEHE LH(N3).025g-L'Gln+0.25 g -L 'CH (N4).
025g+L'GIn+0.25g+-L"'LH (N5) . 025g+L'CH+025¢g-L'LH (N6) FILLA
WIE HLE AT (NOD

RSB E S 3 K, AR R 20 DMMER . FTE IR KT
B (121 °C, 20 min) pH EXIHTE 5.90+0.2, BFHEENRREF, (25+2) C.

1.2.3 M AEpA LR RS KB E

FeRPJE 55 25 d, 23 e A [ AL PR EG FR B W pH (A (75 PHS-3C & pH if,
B s IR IR AL, G —RF (FEZF|H Practum224-1CN,
FEED & A RS SPRA R i H A EE, N SmL B0, W
F-80°CHECIRVKAL; Akt MUk sEse e, XHEFIFRArAT S — e . AV MR AN

B e B 2 R FH R ER- L. A%, 2016) , mIVAMESR (A& &1 e R H %
DRl (RIMESE, 2016) , RN EENE 3 K.

1.3 fRpETE AR THEE

IEVE R H LS T3 AR AR 5 3 R AR M A2 i T S A 0 R

IRPEROIHRE T HR (%) = (R HL R Ao IR &) X100,

RANMIIRE T (%) = (AU IR I8 R AR IR P A 280D X 100,

AR (%) = CERGHMIR R R B AR R AR IR 2 &) X 100,
1.4 HiEaE

I FHE F] Microsoft Office Excel 2007 #4745+ 40FE, i SPSS 18.0 %t
S B AT BN R T 22 40T, 83T Turkey RS0 HET 2 R B E 0 (P<0.05) , #%
J& {8 F Origin 2019 1E &,

2 R
21 EHEAREREELERTES

A RAE R O RS 2 R R B b 1597 7~10 d, A ZH MR DY
the 77 26d Ja, MUEEHHLONA ARG, WAGEGEE, HFEGHHLAERME
ZETRANGE (B 1 a) , ENIEARRRIE. R AT HLRIR_E RSN



SLEIVEE A RAERRE TS 3 B TR TR IR 4 JJe A4k B T R DG -
F BRI AR (&1 b, RANSARERIR 3 R 72
it —B e s (Bl 1: o) .

a. HEEGAHLUEC); b. RIIEIE(SE); ¢ ARAEIETI . FRR=1 cm.
a. Embryogenic callus (EC); b. Somatic embryoes (SE); ¢. Somatic embryoes differentiation.
Bar=1 cm.

B 1 EREARAE S TR AL A R A BB 1) PRI e A

Fig. 1 Somatic embryogenesis of Ormosia henryi in medium supplemented with glutamine

2.1.1 ENBEEEGARFRRLRKEHEM

NN = PRRE [ AE B A AR A5 AL 40 T R 40 100% (B 2) , (HR &
RS TR EREE (P<0.05) . Hrh, TI A EGHNS TR R,
bt T2 A1 T3 2390 & 9.3% 1 9.7%. AN A BRI 4H M I 75 T 2 f o R 1 22 A B
# (P>0.05) , HILLTI &

120 A A 4 2R AHL 701 iS5 LN S
:\o\ |:|Embry0genic callus - Callus 5 \:| SE induction rate - SE differentiation induction rate
= A A A o 60}
g 100 8 = A
= § so} A
S sof g i
g 3 |
,g 6 = 401
M B 30|
mt, a E}P a
w Y b b T :
T T a
20 B 10 [
0 0
Tl T2 T3 Tl T2 T3
AbFE Treatment ALFE Treatment

T1-T3 4337~ 30 g« L RERE, 30g« L AR 30« L' E5H. ARKXNGFRERRIE P<
0.05 /KFTFHREMEESR. TH.
T1-T3 represented 30 g L. 'sucrose, 30 g . 'glucose and 30 g *L. 'maltose, respectively. Different uppercase
and lowercase letters indicate significant differences (P < 0.05). The same below.

Bl 2 AREBIE B AR IR RS A 3 1 5

Fig. 2 Effects of different carbon sources on callus, SE and SE differentiation induction



2.1.2 EHERENBREEHHRESIKE RETH

TEREAR AR 58 1 35 T R B MR IR L X 08 n 2 F &3S (- 3, (HE
FARZE (P>0.05) ; MRMEEGAL . ARG T ARG MR 731 2R B e
B B BB I 56T R e PR S, ik SR L C2 &, (HARGHII IR 7> fE %
ZRAEE (P>0.05) . HAESEKNE, C4KERESESRITRE, XU
IR REREAH FARRE TS 3

21207 JiE kA 44 TS ~ 70p PRI 5 2% RIEAML 2
é :lEmbryogenic callus - Callus X :’ SE induction rate SE differentiation induction rate
A A A > 60}
2100 . z 7 A Q A A
s ' £ | A
& 0} | A
Q Q .
Z 3 40t |
S 60 K= a
3 3 30 @ 5
il | a il . |
w0 b I b b 8ol
| ;
I
20¢ 10t °
0 0
Cl C2 C3 C4 Cl C2 C3 C4
AbFE Treatment ALFE Treatment

Cl-C4 R 20gL", 30g-L"', 40g=L "Ml 50g-« L' JHEHiE,
C1-C4 represented 20 g+ L ',30 g« L' 40 g+ L' and 50 g * L' sucrose, respectively.
3 AN[RIRERE AR BN A4 ZA . AR R4 IR 23440 5 5 ) 2

Fig. 3 Effects of different carbon sources on callus, SE, SE differentiation induction

2.1.3 AHRFENREEEHHRES LK E KETH

556 HEONO AR T, SIS [ AL 6 43 41 23075 5 3R AR IR 04 R 22 S A

BE (P>0.05) ; (XM & H R FEIR G SR w22 (P<0.05, B4,

H, N1 M EG A SR EE ST N0, N7 18%; N1. N2, N4 #&ihif 5%
ZET N0, 25 NO 5 18.5%- 20.5%. 19.2%.
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NO: XfH&,
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- A
(‘ |
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i
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KEFE Treatment

N1:0.5 g » L' & FIZ Glu, N2:0.5g« L' KEEEE A CH, N3:0.5g L' KEFL

% LH, N4:0.25g+L'Glu+0.25g+L'CH, N5:0.25g« L 'Glu+0.25 ¢ » L'LH, N6: 0.25

g+ L'CH+0.25¢g * L 'LH.

NO-N6 represented control (CK), 0.5 g L' glutamine (Glu), 0.5 g *L ' casein hydrolysate (CH), 0.5
g *L ' Lactalbumin hydrolysate (LH) , 0.25 g *L. 'Glu+ 0.25 g *L. 'CH, 0.25 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

2.2 BREIEN AR B A K XA VAR RERH

221 BEXNEEEGHRERKEEVRRPEH

AERIE A IR B H A E R R EE (P<0.05) , LATL &, 729

tt T2, T3 &

AAEME R B A B R

= 21% 7.8%, TXRGFEEE pH H. MPERA AL S M. 3Tk

MAEZE (P>0.05, £ 1) o XRUIAFEGRIE IR EA

AN AERTZIECR, SR pH H . IVE& O H LR B R MmN .

R 1 AR PR @ 2 2 A R A B R )
Table 1 Effects of different carbon sources on EC growth and physiology
{7/ S pH f& G EE (o) TEHEREESE mg-g') EHEEme - ¢) THEEEATEmg - g)
Carbon sources  pH value EC weight Soluble sugar content Starch content Soluble protein content
Tl 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 4.730.08a 0.248+0.015a 24.45+0.10a 16.66+1.71a 10.98+0.46a

A — A NS

TR P<0.05 /KFTFHREMLEESR. TH.

Different lowercase letters in the same column indicate significant differences (P< 0.05). The same

below.

2.2.2

FERER X A AR E K RA IR R R0

B

N IR AR L AR B B R 2 pH E AR PE O e & B A B3 (P

>0.05) , {EXRVE AR E & VA TR AT A] I AR

FEIPEEE (P



<0.05, £ 2) . MERERRE S E, IR E SN A EEA S ' 2 ET
i Ja B, DL C2 femys RT3 4L S mT v M B 1 U i R A 0 i 2
BRI, 1E C4 b PR g, a2 Cl. C2. C3 ALPEK 2.85. 1.90. 1.30
o 2 AR I EME VR BE T 15 7R L1 pH B S B0/, X R 5 2 2 A K R

ﬁ*ﬂ#@*/\/ \E'/HI'] ELF)(j(

2 AN[ARERE IR LN R 58 £ 2 S A R A B AR 5
Table 2  Effects of different sucrose concentrations on EC growth and physiology

TEREIR JU A sl o RVETERE S EM A WEEEAS R
Sucrose PH R EC weight Soluble sugar content Starch content Soluble protein content
pH value
concentration (g) (mg-g') (mg + gh) (mg - g
Cl 4.58+0.03a 0.18+0.024ab 12.84+0.89¢ 15.48+0.64a 10.21+0.63bc
Cc2 4.6+0.03a 0.2+0.016a 19.27+1.08¢c 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¢c
Cc4 4.54+0.14a 0.17+0.022ab 36.65+2.82a 18.74+1.18a 10.6+0.3b
2.2.3 AHERENEHARE K EAENMR RN

HHLEIENT RS I pH (E AN A 2 2 & B AN B2 (P>0.05) ,
ExRE G H A E . v S e EtEA S BRI EE (P<0.05,
£3) . WEHEEAHSAEEA NS, N1 N0 AFE A E; NO R A 4H 4R n] %

MEFE S B B EE N1-N6 5 22%- 17%- 34%. 9.8%. 16%A1 2.4%; #H%, N1-N6
R AR A E A S EREST NO. o] WL, A HLEIE KRG BT e &

DI RAERATEE R A AR, AT IR O AL VA TERE AR R

® 3 AFEAE PRI R 80 H 23V A S A BRI 5
Table 3  Effects of organ nitrogen source on EC growth and physiology

BRI JAtE o R AVETERE SR TER R At EE SR
Organ nitrogen PHE EC weight Soluble sugar content Starch content Soluble protein content
pH value
source (g (mg*g') (mg * g") (mg - g
NO (CK) 4.49+0.06a 0.21+0.012ab 20.16+2.28a 9.94+5.27a 8.31+0.33d
N1 4.54+0.04a 0.21+0.01ab 15.83+1bc 15.41+1.57a 11.79+0.2a
N2 4.47+0.08a 0.16+0.007cd 16.76+2.19abc 11.264+2.35a 11.79+0.36a
N3 4.52+0.12a 0.19+0.011bc 13.25+0.81c 14.71+1.89a 9.84+0.24bc
N4 4.57+£0.11a 0.13+0.008¢ 18.194+0.81ab 14.85+1.31a 11.52+0.26a
N5 4.55+0.09a 0.224+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
3 W
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AT EER Y (Bartos et al., 2018) , SZUAME YA 75 F 2 (1 &Ik (Bartos et al.,
2018) o AHFFUH, FEREARTEEGTAL. PRIE AR 215 S 2 8 T 4 B A
FiEpE, SR (Dimocarpus longana) CGiENHE, 1997) FIEABM GXEFHEF, 2013)
PR I 45—, R34 400 5 B DA I e A B 0 5, mT RG-S AR [RDlk
VRV BT FE BRSO R AN 22 2 R 08 T A R T R SR AL R IS IR, ELREREAE
B K J5 T R ) 46 e ) A T B AN SRR, A B TR iR & i (SS) | i
PEBEIR O R (SPS) FIELALEE (INV) VG, (R HEBOKAG S 2 18] I AH B AR AL
MEiaae Jy, MG nmok i &9 &5, RASMEARE ZHREEHR X (ragi &
Tremblay., 2001; F'YL5F, 20200 . IXLER]HE R R 1R A 2 M) A0 f 15 77
BIRR)EZR N . kb, REBRIEAE R 775 pH HER A EE, S5ulleds
LT K
3.2 REREWREEXTTERRARIE R A 3 HIR

REFRR BE 2 B IR IR IE TR, 3@ 2 (0 RE RV B A 4 i i 3R 12 B HE 3 7
A BT 5 R A QAR DGR PR 1, XA IR 5 5 B A AR A (Fehér, 2015; Grafi
& Barak., 2015; Hazubska-Przybyt et al., 2016) o ASHF 5% FRAEHAA f IR 455 20 23
PR AEFI R IE 23107 S R B AN 30 g oL BERE B, 5 A0 AR IR b it 1997)
Fz=A% (Hazubska-Przybyt et al., 2016) [IHFFL4h S AL, FEAEIAIEM: & 2H 2 n]
Ve PR R AN UE B A B R U T v AR R T m S, AT ATEA L R
(Magnolia wufengensis) CTIRIEEE, 2018) ¥ 4% (Quercus variabilis) (3¢
¥EME, 2007) A=A (Hazubska-Przybyt et al., 2016) AR5 S rp 5 H T 2840
S50 . FUHR DR AT RE AR IE 2 1 BERE IR RS AN AL AR G, A 36 A PN A
RWMMES TS, 55T ABA KF EFF, s 7RSI b SS Al SPS g
W, R TR AR (BRRAEE, 2004) 5 IR (2018) HRIBREAMERE
WREETEE, SS A SPS B iE PEAHSISG 3R, S A B IGIN,  AATT RE M B 46 i 4 2
JEAE R (Cangahuala-Inocente et al., 2014) , {F7AIR M @GRS B, 2
P TR B R . X SR T 4 S B P R AT AR HELE AR A IR i
GUE IR R, EAIH T AR S
3.3 RIEXNTERAGER LT HIREN

AN CREWERE . KRS S A AUKRRLE B "Tigmi sk NHe 5 NOy
e, A C/N FILEE (Yue etal., 2017) , {2885 % (Reyes-Diaz et al., 2017)
MggHFr (GFIEE, 20000 RIRHAERKRKE .. AT, BInA LR L FAE



RN B HLFAIR S %3 m T (N0Y , Hordr, R H % 3%
AN 2B (N1 s, SRR S5 RAE =M T8 87 IR @ 40 L 23455 3 h A
& (Asthana etal., 2017) o XAJRESIEMIARXN EICHR (NHa 5 NOsD HIBISCRIA]
FIMEA . N BEBE S KB (GS) FIRRRICEEE (NR) A& N &R
VA AR R oC s, Horb, GS B A R FMGIER, FIH ATP 7Rl R &
K THLEMEA A B A B AR R MR A (XI= 365, 2021) ¢ % GS W&
1, TEYIA A R A A 2 B TR AE K BT 5 A, A AR R A K
KBRS REN, TR A S R TS IR T AR IR SRR, B TGS
FINR (51, REEARMER (FERMZRA, 20200 , NIEAEAREES
AU IEH R E R R S5 (N0 ME, AHLEIE (N1-N6) AbH{E
BEAEHAAR R E A AR AR A S B R, R, NI1-N6 A FEAEHA L 1E
AAA LRI VERE S BABAC, A (2007) FEAE B ER 0 R R AR 45
XA[HES NO ALBE 55 7R H C/N LU &Lmr, AT Al v PERE ) & 1, - T I AL
ZUR (NI-N6) , HiFRhk C/N HUEFEC, Rk rlva i A i 8 K.

gi bR gl BRI AAERAR IV E B H 2B T . KB ALY
MR, AT AR IR 75 2%, (ERHARLH IR 7 AL s A 35 . B kbR
B30 gL EEREAT 500 mg « L A3 Mt i i) DA E A0 AR A I A4 sl 497 2 Z4F0 4 240 i i
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