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% This review is devoted to the analysis of molecular genetic mechanisms of controlling the type of growth habit of
grain legumes (pea, soybean, common bean, vigna); it provides information about known homologous genes TFLI,
LFY, API, FUL, FT, and FD. Significant changes in plant architecture were during domestication of grain legumes.
Many wild relatives of legumes are characterized by an indeterminate growth habit type, cultivated plants are char-
acterized by indeterminate and determinate types. In plants with a determinate growth habit type, terminal inflores-
cence is formed at transition from the vegetative phase to the reproductive phase. These plants are characterized by
a complex of features: simultaneous maturation of beans, resistance to lodging, etc. In indeterminate type of growth
habit, the apical shoot meristem remains active during plant life. The main genes responsible for the plant transition
to flowering are the homologs of the Arabidopsis genes LFY, TFL1, AP1. TFLI gene is responsible for maintenance of
growth of the shoot apical meristem; its homologs were identified in pea (PsTFLIa), soybean (Dt1/GmTFLI), com-
mon bean (PuTFL1y), cowpea (VuTFL1I). The identification and characterization of the genes responsible for the type
of stem growth habit are necessary for the successful selection of modern varieties suitable for mechanized cultivation.
Design of molecular markers that diagnose this important breeding trait at early plant development stages, will help to
determine the type of stem growth habit.

% Keywords: growth habit; grain legumes; TFLI; pea; soybean; common bean; cowpea.
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FA IR E N (FED 4 7)) (48] XAPRALK
FATEMA PLERRE /1, A — T HES
(152K, DEH JER v RE e 15 3 = 2k YLt ik
b, FEDRIE MRS, O T B E SR A A P
RF G

HAFERIAR, BR T AEF i Al 23 4h,
EYIE AR AL, e S5VEGL GIGAS
FMVEG2RE N E SR IIRe A R (WZR3). VEGI
HJE TAP/SQUA/FUL FEREE, JEAGL79 F:A
IIERIEIER] [52], FABHIRAAE T/ A 2HET %
5E, FEAEAER A E IR FE e R AR P T 3R
15, Vegl Bi G TR RATIAE, BN TCE B e
B SEA, MR B BHIT T[52]. TEvegl
FEAFRAR, ETHR 43 A 2L S A= 43 A ZH 23
T BLDETIEK R IR . VEGIZERIFZR IR
e B Bl A A DE TR 18 R0 1 Ff
T 7 A 22T A T o

B G YEETFT — FTas FTORIFTe =
HIER, FHfE T A AT aa R T R B
52 I R H (53] £E FTHRER S e th ] GEAF
TEHE S AR T[54 [EEE BN, FT —
[ 22 15 AMAERE YD T, T HAEM
HHEE ISR R FEAE BAF A AR A, AR
HEF LB FTo2FE R IR » LR A Rt 5%
B FTal M FTa2 R RIS, (H5FTh21 3R 1A
AL, E5 I R R TE e, BRIk
HIFTal FIFTO2H A FTIR A, fEEYI R BT
e A AREIThEE. i )5, FTo: RN 25
TR R ZR I, FHH 2k B PTG 5 AR
2%, HRIABE g r. 35 GIGAS
SERI XN FFTal, & 0FE I% F T3 R A R YR
FER LR .

Wi D VEG2H: A & — M FD¥ 3 T+ 1
HEEFH[55]. VEG2E:H =W 5GIGAS/FTal

HEEF YA, TR T VEGIZR LK) R

IR

TER SR %8 8 AN TRL T [RR EA :
GmTFLIaF GmTFLIb[56,57]. 1X %6 FE K 2 i)
3 A S5 B AP Y PSTEL L afg = R EE (4
85%) (W), It A FIEH LR GmTFLIa
M GmTFLIbH: 338 W) 34, KI5k
TRAEZE S I, ST GmTFLIaJRERITE A Al
FhF At T B e AP, eI FIAEY)
T, 1228 R R IE R RK . X T-GmTFLIb
SR ) A S R A, BT AR R R A 1
BRI Hr 558, $&H T GmTFLIbERAE DL
i e FE DR VR FH 560 7E AT AR AR TIAE
YIGmTFLIOF R 7 51 22 2 PRI, 7858 DU~
AR TAN AL R B 4. 7ER Y
IS FE A, FEY T R A 2 ) A PR AR Y
[P AR 5 D1 RV m RAF N TR BAA R
DtFER(=GmTFLIbYETFLIFIFEREEEN, e T
1959404k [51]. Dt2FERIEN T 185 YL ik
)28 o X 35k b [57 | HRIEJ AR S A AR
FAE, FEAE T Tty -h D 23E K R I8 AP T 5
[58]- A Dt2Dt 2L KR R B A A IR A
A, Tdt2di 2AE)MFRE N TE PR AR A,

A PRARK B GRS DH IR IR KA
[ A HAEE AR It A R PRI, TR TCRR AR
KAREYH, fEAEEN BTG, RIEKE
WA ZA59]. FER HIRFF MK PI12HRE
MR, HINZEDHRIEACHER G EYI R E
TR EA R AN FETR a5 3]
KHIBFZAT, TRAKREARDHERIE K
WETE, RFFE— MRS K, HAE
21K Ja B A AR e 72 B HoAt G RE 2544 R Di
1) 22 3 FH 43 0l 9 3 0 B8 2, 3R A(phiyA) [R] 45 2
GmPHYASFIGmPHYA 2RI ESFNE43ERIF51H[59]
SRR EELERE PR BAREHLE(R)
iy 4 /T (HBRL)JELME . 4R — HBRL
AR, 7R H B 2% A N ESTIE4 57 S 3%
TR,
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R G, JL 5 B I0ANFTIRJE LA, I
AN [R) P [R5 % A X 3 B 41 & B 555601
Wa € T FT(FT2a(Ftagen)RM FT5a(Ftcgen))
PSR, DUIRSR ) AE I A% AR . SRR R
R I TR] AR flok A, AR BB FE 47N Ak 2]
H IF] 8 5 2 7K [60-62] FEK RIS, H
[ ()R IA VA MEL BT A TaPi A FE A
(FT3a R FT3b)1EH H A T B F A &
KRR IE[60]. HAE—AFTo(FT4)2 K BH 1L
TR, FER SR ISR H A SRk ik,
52 E1IFERA1E[63]. EIFEH BT — A
BRI B )RR SR [R) AT 3 s B A
S

WA 9 U2 £ 2 N W 2 Fl A9 AP | AR AT E
FIIFTFLIZER] — PuTFLIx+ PoTFLIyAIPuTFLIz
IR R B &7V, fEdue ARk
IR T PoTFLIy R P E A 64-66]( L2 ).
PoTFLIyRE R (8 H P YD 1734 s B R ik Ak
AR, SR TELIEEEA75%0 R
LR N & A DY AN SR 2H . 7R 2R Y
MR F A RAK B FEA R RI T—A
BB 4100 MRS I S e S e o~ A2 57—
FEAHR, LR35 NN AR b i B8 (R BT A
RILT T453 AN AL IR B 5 4[66]. TERFIT
AR ALY (RS AN 22 S8 ) AR,
RIL TPoTFL1yBE R Fh 984865 PRI, H
AT ERAAR, DA A3 N T R 4 A I o 75 2L
EREW A, ST F 417 1A 3 %)
HOEGEPANE

H A BL G & B it Mo e AR dh 421 1R 23
FHLRIBF TR D, HEl, 285(Vigna radiata var.
radiata VCI1973A) [67F1785E. (Vigna angularis)
Shumari /A 68 11X A [ 3 PR ZH i PP A 98 2
Z5EH T o EIRIEH 1 UL JE ) PR 2 A
Vigna Genome Server (“VigGS”, http://viggs.
dna.affrc.go.jp), F%F 12 & HoAtu A i) ek D] 2H )
P AR 4R, BL G R RGN0 B F %
U FPhaseolus)@¥l. 20144, TFLIFIFEIERI VX

{EVigna unguiculatabpAFHFE] TIRHA  [69].
VuTFLIZE R 12914 PN H R 1751 538 5
PuTFL1y R 21 i P[RR (90 %), K 5D 1%k
R FE41M82% « FEVUTFLIZER ZAR A, 450
MMNEFHRE T MR E IR ER, SEE
BRI TR A R U . XA T B T R
R RE I,

K22 O ARV A 4B 1 PR 2 22 JE [
WAL E . HET, & U 7T R AE DL R DR 1 o
R R, HA i N E M. —4
BHEZAEV. unguiculataP)Fh A 34T TiXH
FER BRI ENL[70]. QTLAMT(R o —
Quantitative Trait Loci)Xf—48 5 B R & =
PR (M rFE &, MR F R R IHETR
AR, UL LA e R R GEY A KSR
GRZ B R AL M) T TQTLA:
e B AE KRB QTLYE M 2ISSR7079
AMSSR7068451C Z A LG UHEE A . %I
JE AL B G M E 2N ENQTL L —)
fir B —3

NI B 4k, 757 4E R T
g3 A 2 S B ) 22 IR DA K 97 53 T i AE 43 B
AL B R IR R Thae & L B . 1650424
A ENIE IR LEY. APIRITEL #2372 T
e R AE ) E B K . LEYAIAPT R ) £
IEWE TRLIEREAMGIE, B T FD#: %
TR TR R . EIX 5 TH, v o3 AR 4 2R 4
Mok s, £ RA TR AR R ZE K
TP, IX 1o 2 78 B AN A= i o A A 0 2

DET
(TFLI)

TEF IR oy R
T

-
(4P1)

WIPAEFr A HHR
B GAE R DU RE IR AR Pt Y[ 33 ]

TEH AL
A 3
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S 5 IAEYHIER B AARRIR BRI R A FIRY

EONZEAY GE~E- 1 NCBI# SR
KLl A 1 RAM RATTEYIILAY PEHHR %/
SRR £ s
LEAFY  |Lotus LjLFY proliferating | AT KB EFEFIIEEE, BEIEY | AY770393 [71]
(LFY)  |japonicus L. Jloral PR TR TR T AR 4 .
meristem TERIEA TN, TTACNESS . X2
(pfm) RHH
Medicago SGLI single AY928184 [72]
truncatula leaflet ]
Gaertn. (sgll)
Pisum UNI unifoliata AF010190 [73]
sativum (uni)
Vigna VrLFY unifoliate XP014491863 [74]
radiata leaf (un)
API Glycine max |GmAPI - RIS UAEr, BRI L AD | XM003547744 | [75]
— : Piffe, S A A6, EAN, rid TSN
L. japonicus Lj.APIa, — i P, TR O R A 2 BRI . TES T AY770395, [71]
FAPID IR E T AT A A | AT
M. trun- MtPIM mitpim DQ139345 [76]
catula
P.sativum |PEAM4/ |proliferating AJ279089; [77,78]
PIM inflorescence AF461740
meristem
(pim)
TFLI G. max Dtl dtl ZETRRA R RA N A FRAETL, AB511820, [56]
(GmTFLI) YR AB511821
Phaseolus PuTFLly |fin JN418219- [30, 65]
vulgaris (FIN) 418266
P. sativum  |PsTFLIa det AY340579 [44]
Vigna VuTFLI - KJ569520- [69]
unguiculata KJ569525
P. sativum | DEH determinate | TV ETEINRL, TAARGE SR TERL /D8 | L ZEEEMI | 4749,
habit (deh) | FITEFPALBRALIIFER . 75— Lot B il ANiksE 51]
(4nOrlovchanin 2 Batrak Flagman 555)
TR AL,
G. max Dt2 dt2 P PRAERKAZE AR KF908014 (58]
P. sativum | VEGI vegetative | YA, THBIAE S E 1B E JN974184 [52]
(vegl)
FT G. max GmFTla - - AB550124 [60]
P.sativum | GIGAS gigas YT HQ538822 (53]
FD P. sativum | VEG2 vegetative 2 YA LR KP739949 [55]

(veg?)
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e

BRI AT S22 A KSR AAT SR A T
PRI L ZEE A BRI —
MEAEFOERRL, SEVIRARKE. T
FERS 8] 7B BUEIORAE T L AU RS (1)
EENEA R AEVFZ AP, £ ERIN TR A
AR SR MRAEX 7 AR SR, FEIX
JTHL B TAMC R, HAZWriX— e it
BV EICRAT Bl T e SR 2 A KA R
P %55 S R AL AT AR
I AL, K BEAIE A IR e A ik
A ORI ST 6 3t e

AR TEE FVIRIE S5 HIHEZE N 9 5 10,
FRPE 7T BT L A RIINe 048120190001
CTE AR BT B FL BT A6 235 2 ) JE DR 2 o 2 [A]
H NG B R A1 B AR R s A e A I B
1) 2 B JE U DA B &5 B R 2L R )

WAL )
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