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Abstract: [Objective]l This study was to test whether amino-N supply during rapid seed filling could stimulate seed protein
accumulation without a negative impact on the accumulation of other valuable seed components. [Method] The seeds of three
genotypes (Evans, P1132.217, and Proto) with various seeds protein contents were grown under optimal conditions in a growth
chamber until 18 days after flowering. Then the seeds collected from plant in the middle node of plant, the cotyledons were cultured
in liquid medium with different concentrations of glutamine (0, 37, 75, 150 mmol-L™). The seed and cotyledon were harvested
respectively in the day after flower (DAF) of 24, 30, 36 and 42 in vivo and 6 d, 12 d, 18 d and 24 d in vitro. [Result] The
accumulated rate of cotyledon FW and DW in vitro was more rapidly than those in plant. Under supplying amino-N at 37 mmol-L*
or over, Evans and Proto cotyledons grew more rapidly and accumulated more protein N. At amino-N concentration above 75
mmol-L™, Evans and Proto accumulated more non-protein-N, decreased oil accumulation. But there was no response to supplying
amino-N in P1132.217 cotyledons. While supplying amino N at 37 mmol-L™ glutamine decreased oil and starch accumulation. There
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was a difference in supplying N for seed development in planta among three genetic lines of soybean. In planta, Evans and Proto can

not provide seeds with demanded N, they were very sensitive to supplying N. But P1132.217 can get enough demanded N from

planta, it was not response to supplying N. [ Conclusion] Increasing N supply from the plant could lead to a modest increase in seed

protein content in low protein genotypes. Then, over supplying N will negatively impact on metabolism of available C into oil and

starch. Because there is a genetic difference in N-supplying and N utilization in genetic lines of soybean, genetic breeding may be a

good way for improving N-supplying and ability of N metabolism to enhance protein content of seed.
Key words: Genotypes; Seed composition; Amino-N supply; Tissue culture; Soybean
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Fig. 1 Changes in embryo fresh weight (FW), dry weight (DW) in genotype soybeans during development in planta and in vitro
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Fig. 2 Changes in protein content in genotype soybeans under supplying with glutamine in vitro and no N supplying in planta
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Fig. 3 Changes in embryo of protein content in genotype soybeans under supplying with glutamine in vitro and no N supplying in planta
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Fig. 4 Changes in embryo of oil content in genotype soybeans under supplying with glutamine in vitro and no N supplying in planta
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Fig. 5 Changes in embryo of starch content in genotype soybeans under supplying with glutamine in vitro and no N supplying in

planta
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JR AR TR AT 9% KB IE IR L MFFBE AT K
FECS2020 RS Rk B A R E A K 18 d (A
AT AR 36 d) (17, SRS R I E
g SR m R e (R o TSI T B R,
IRADATERPE R o AEAFIR LR AT F 7

Bl S SR A AT R, 7 R KT 0 K 9508 ) 4y o) A 37
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JHL bR Evans 1) 5 SR AR S0 IL U M. L ey 2 1 5
F Proto Al P1132.217 BEAHUK .
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Table Soluble sugar content of cotyledons cultured in vitro and in planta 18 DAF cotyledons were cultured for 18 days at different

glutamine concentrations

TiH PR Evans FERA Genetype Proto
Item N concentration (mmol-L™) (%) P1132.217 (%) (%)
JEFE Sucrose fikk Plant 2.13+0.12 4.39+0.07 3.36+0.24
0 7.46x0.32 4.80+0.25 7.00+0.34
37 3.34+0.21 3.12+0.15 3.21+0.23
75 3.22+0.23 3.35%0.19 2.87+0.14
112 3.43+0.14 3.30+0.25 2.90+0.12
150 3.14+0.18 3.18+0.23 3.00+0.26
Fi¥F 4% Raffinose itk Plant 0.15+0.08 0.99+0.05 1.13+0.15
0 0.00+0.00 0.65+0.07 0.49+0.01
37 0.46x0.03 1.22+0.12 0.89+0.12
75 1.15+0.12 1.38+0.13 1.11+0.09
112 1.46+0.08 0.98+0.04 1.10+0.12
150 1.45+0.11 0.98+0.02 1.07+0.06
JKFHE Stachyose HEkE Plant 1.31+0.14 2.33+0.05 2.40+0.06
0 0.00+0.00 2.06+0.12 0.01+0.00
37 1.67+0.15 2.66+0.27 2.45+0.16
75 3.39+0.27 2.32+0.07 3.00+0.06
112 3.16x0.09 1.74+0.11 2.80+0.03
150 2.39+0.15 1.40+0.09 2.72+0.09

3 g

Hayati 25 WOVsa i 5 K b7 46 8 (R 8 B
B ZE AR IS PRI K O TG R T AR L5
PR PR A= KB 15N 83 1) Dt DR AR S DA 2k
FE AR, AFHEEUKE Tt DW B A S &
NP AR L, PR g BB ER TSR
DW FIEE 15T 75 5 oS R AL S0 B, IR B Rk
ML . TS T 1 3R sk DW R ER 1R
RPN N AR BN R I R . AR,
Evans Fil Proto fEER &R LN 20~25 mmol-L™
25~30 mmol-L* & By, %080 40 mmol L' &
SN . Evans REARAL R L AR 2URIK 50%~30%,
Proto Rk 37%~20%. A ILALEGREN T HBR AL A
A&, JFTLL Evans Al Proto ZE(EEUAT T, B FAKIR
W, EARMEE L . LR E ARl Evans 7R
BAMT, MrEAmEELTEE s EA .

P1132.217 FFE AL A & (75 mmol-L™) 5 3545 (75

HVEE (1A 10 75 22, BT DL 4 R B AN K
Nakasathien[ th, 1 & AR & 1 i R 10K e A0 4
R, AT RNk 2 R R R I R
. JFNHMRE AR KGR E LS T
WA B2 R A A ). X3 B R S
RIAS A2 1T 2 B HRIA 28 11K S Rl R AR KRR 5
A I A B IR o TS )35 PR R K S R i T
B8 2 52 ot A% S IR BT 42 o1 0 5 HL R 2 (TR R A
Ko WA, PEESAIE T 3 AN ENA G Fr LR E
M ISCRIA R (B 3D, IR A& A W i
I XA SRR e AR R, BRI SRR
I E A AR A EACT R 2 AR B R
K, AT K SR e R AR (A R, 1 AT
AR 2 . %4k FE F WIAE AR P S P B
ENEPNGRTY o 1N B b Y ey
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WA R LW, JCR AN Z A N F IR I A
(%) SERE (K4, K5, &AHR (H2) Al
FRFFBERUK 30 (%) FREIERK (R 1 . R
AR, ik s (%) BEAEKM N, R
e 25 i (AL U P PR b 36K, iy, b iR
T (%) HAMER NEES, PR e A
TR A E R — B AR R S PR R 1
n, P RO X R E AR T R
Woric. BEAEM R REERNER, RN
)T AR A RS, BENE—DA R (8 5) nlEE
5 RS 40 i 107 e 2R T80T R SR & & R R (B 4D
[ B LA N AR R /K 58 & 524 n (Evans ) (32
1) o A RS I I 5O b A AP R TR SR 2R
W Esn, MeWis TR W RAE R TR KR
R B2 40, LR A ge A A — AU A
RUHE K= S 5 T 5T A RO 20 i b i 32 A
&, TR REWNBR R AT R AR . K, &
kN R AR IR L DA/ TR SR ST 2 /1
AR EREL,

4 ZEig

3 AMIEBRALUK G AR AR AL ZURE J) A7 7E 2 5%, Evans
(REAMFD F Proto (R A M FD RIMRHER )%
S TRVY R SR i ST A P S = WA ¢
P1132.217 LA )85, T ORISR AN UK . (it
BAMET, FEREGER & B R, MRS E (%)
T, EAFSE (%) ETF, MRS R
BN J@ ke A ] LYK R ME AR LR A L
SCER ALy o TR AL B R T DN o R A AT
(1 HEZURE D AR I A D) mT RE 4 K SR
FRNELRRG.
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