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ETRAREECRNEEMRBIELEESEETEN

BERS B, A0, TET wART, RF¥FET, 1 ER"2
MR, P B10016; 2 BB GBI S R S s s, 0 B10016; %, ki 734000

WE &5 (Vicia faba)fif S5 MRl 5 45 52 A F2 0 i £5 5556 I A% 75 1 350 it Al 8 s 6 R, X AR B R A B A BB . R
FI8 gL R4 A (NaCl. Na,COsHINa SOy, JFi & A9:1:1, pHO.25)% 39943 [H Py 417 o Bl 5 75 1 4 H AT it b
HL, JEMGE T 3N R ZERPRANSAR R IGAR, RAMIH . Er . BB ARG RINT, X 5F T I 56347 4%
GV GEREW: (1) AREPNE TN, RAELZSHZIMRWER, X SR, MRFHEEREE, (2) X85 8E
BB R, o XHS TR &AL RO SR MR A T AR 135 A% . 3 IEAH G (P<0.01); AR P EA SR A%E.
SR LB, d A T AR R o XL T A AORE TEBE AS L [R) R AR U DG (P<0.01); (3) AR TH
L MR IR ARLE AR A AR AT 1 Sy 2 T R BT SR M 4 (K03E B AR bR, (4) O i H 243 i s B FiHO000809
HIH0000653, 24 +h Bl i H000171451H0002622; (5) 3993 % BRI 7l 4 942K, I N HA R, 5H0.75%; 5
WS AR SRR BT, (58%; ZBENIZE NG EholFh i, 1552.88%; VIS NATH I F, 1538.35%. 2 L, MR WHH T
FPRbR AR R R RAR OGP, B T i R A I D AR, 0 S AR s A R R T R I AR AR SR I AR
EEEETTIe

XEW  wmE, WA, e, AR R, AT
VEHE, B, &3, TR, ¥R, RE¥E, XIER (2025). & TR AXBMR AT S kL E 5581, MY

224 60, 204-217.

LA R B AR AR R — . AERY
H4.5x10° hm® f e - b 52 51 £ oA R 5% 15 S ) 5%
i (Abdel Latef et al., 2021). 7EAK3I0EN, Hit
50% (1) #F th 7T fe 52 2 25 /9 5% Wi (Shrivastava and
Kumar, 2015). H T2k S80I A4 55
IRV AN T B2, A BRI R K H 25
J#|(Nachshon, 2018). kLI & T EHEY 4K %
FIHMHI BRSO T, AR AR Bk, &R
W T SR B 1 R Bk B RN 30 2% - B i T
SRR RCEZ, DR RIS A, o
1 35 2 7E 3 R R B DR B M R K A R
St R G KA. T (Vicia faba)lE N EEKEHE
KFAEDE B, BT HZ oM ESNE
(XIF45, 2024), LA R T AR O OJ0VE 2 & SR
FERJEIIFE R i ERIR T &AL E R &R
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B R SR S, 2011) . B AT B H SR EY
RIS ERAAE BT AT T K RE . filtn, LANaCl
RE A, w1 AP T KE.(Glycine max) (753X
%, 2022; XfikIHE, 2024). 41/ (Vigna angularis)
(T, 2015; ZEal.0%%, 2020). 4% 5 (Vigna radiata)
(FEHE4E, 1993; FIRIEE, 2015; I <54%, 2024)
Fg & (Pisum sativum) (4 £, 1989)% (141 %
9T A7 K7 AT G M AU 36 1 ORI kR 1 BA
R E AT, WA R AR S SR AT 7T . BEIRSE
55(2024) % FI 45 145 (NaCl. Na,COs. Na,SO, i
NaHCO;) VR & 48 1 &% 5L SR O 5KoRr
45 (2020) FHARR B4y VR & SRS T 25 € 1 RS
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PR BRI IV 75 7525 (2022)RF 98 1 5 5 5 7 Eh Bl v
W (NaCl. Na,SO,MNaHCO,) il i 514 . v W,
TERE . GG N 5 558 2 2R EY A (e XT Eh i
HA— e PR M AR . TG <At B R o B YR 26
Bl %5 5 J7 T ) i dkoE B>, H 2 ECR A AR A
(A EHS 1990; i), 2020; BETE, 2021). &
2., OIS e R Eh A SRR R I
R IE RS2 . AR, R WA O B R
TR G BB by A P R

FE i@ it R RO 3 TRy, T SR AR R
REPFPARFIREM, RASHWEKRE AR BEREHE
VD EEAR AR FROIR 0 R B o BN OG22 R 5T B IR 2k
HIVEANY B R AR DR, R AR KBRS
i £h 14 5¢ R HRAE . AT 7t PA399 M 2 R i BE R A
RIGH K, K8 gL A i (NaCl. Na,COsfl
Na,SO,4, pH9.25)7E i & HAMEAT i b 2R, WE T &
A RIFRFR AR BB R ZF R DL AR B K
R BE AR T EHAEE13ME R8s, 18 A
Her S @k Bl . k. RAEREL IR DT
AT SR VAR, 07 0% T R B SR A R,
AT i ER A LR ST B PRI AR Ok B AR TR
AR

1 #HR5EZE

1.1 SEIadHR

AR R 3994 4% H(Vicia faba L), b4
2997y b 75 Fh T 994y FE AP T A 43 B R Fl, 4
[ 88— 5 FRYR UL P21 5256 T20224E7 H-2023
FEQ H A5 H IR PG 2 B AR 5 AR 2 T RE 22 Bt 56 Bk

1.2 S

Z M (PP BT R B AN AR ) BT )
TECREEREE, 2006), 70 AT HHAR R i R0 i 24t L,
8 g LR A EhiE(pH9.25), 14%6.56 gL~ NaCl.

0.733 g'L ™' Na,CO3#10.733 g-L™" Na,SO,, Na*ffE
JRUFE 9136.29 mmol-L™", HEATHA K I iR 0 o A
FIH R Pk KN —E RS M55, e
5% IR AR ENIH BE1570 8, T AE K B3k, K
TRy, . PRk K& R+
RIETEERIIE W, 487N J Bk 5 4= WK i 1k

FPA R RS . P A ALEE: fEREFRML(P120 mm)H
N5k EPEEAR, FINNS mLERBA W, RIE 5
PR T, EEIW, 25 CIHIRIG TR AL BT K .
N BRAS R R R R 2 5, R R 7%
MLAAL B o RSB AL S F P 7 5 B (DURAR &
FE SRR B KON R bR i) REFH . KM
RFFREAZ T AT

REFF(%)=(SBARIKEF P+ B Fh 1 %51)% 100;

REFER(%)=(BBT R P L7 4)% 100;

KRB =2(DG/DT), DG: i H K%, DT:
N.DGH R 2 R

1.3 $E¥RMIE

SR E JE 8K, B BB IR LA K S 4T,
RIEKBEFIR R, JEARTFRK 7 JE &I & . f5
MR R LA 3T RE(GXY-A, WG = &F
M ARAR )N E RS EE. WRBE. N
MR RIER AL BEK. REBSZHR . R
B, B, 5 XHL RIS B ER
HOFIAR S SR T AR T 13 M R A5 o

1.4 WEEAREHRETHREHRYLE

M HL9 gL' 35 8 (pH10.5) ¥ W, L 4%7.3800 gL
NaCl. 0.8246 gL' Na,CO3#INa SOy, #1715 11
MEALEE . g BRI — UM RN SRR (B N
KRR B RS =11, viviv), R FR K Bk
75%—80%. £ % %919 cm x 13 cm x 12 cmff#;
FEPWIENA =5y 2 ZARRIBE T . Phidk {3 v s
KBS — B & SR 154, H B Rk EE3X, 3%
PR BRI TUE TR0 8, ZRIB/K IR E3IK, 2R)5 1
SYEAEIE R R, 1 cmERIER . SR E
H3W. KR A E T AR20°C/E15°C, HIMITE
N50%—60%, HHEA E ARG B = R . Hil
U FRAE], BEFE15K 1300 mL Hoagland & 75 -
N3 G E B IR R P AR BROR B A pHAE R AE AR Ik, &
FAEKE 30K 60K 1K ERK9 gL
RO . AL s A K AR L, TEAE A RO R D 5
TR,

1.5 HIBLIES 54
4 FIMicrosoft Excel2016 544 B F 4, 15 3TBHRIK
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FEIME, EALFASMRRIEIRN, AT AR KT
#r. iZFISPSS 23.0% 1%} 39943 7 B AT (116ME
PR SEHEAT WU BEAR DI 70 b, 19 31 B /KA 5¢ REUR
HEEMIKE, BHATE a0, 15383 5 (5
SEAF, 2022). THER E R BUE A SRE LR A VRN D
8, @ DIEHEA LR G VPN SRR i SR 58 55,
SRJE THEA6ANFE A8 B S B B HE P, e L TR
Fr, HHEIURIRE. BHRIES4.35MF, Ll
Dff NAS &, #5085 27 5 MARAEHEAT R RSy
P (R =525, 2020).

2 HR55H

21 EWEAMETEHRNES

Sy i) BR SR B IE T AN [F IR AR AL R AE, X399y
SRR TEFR AT T (KA. SRKH, LBE
KA B 7 R BT 100%, 43 518209.537%
H1102.528%, I H oA R, MR HREHE.

|1 BB T A RIS HE

EERL XL REH. BER SR RET
MEIR AL 3 RECEGS, N T53.777%-93.612% 2
], REER, RARME. imat. REK. Wiy
AL R s RO Nfan M E R ABAN T
42.779%—48.167% 2 [H], X375 A 7K FK
AR R MR R FFEEAR R, P EARAE
T ABURAL, 17.480%. % FFRE, {EERBE T,
AN A 2 SRR AR R AR SRR A T — e R
AR, LS R m R, XA RIR,
AR5 AR R E

R8N, KFRELMES SN, MR
B RESSEmA, BRI, R, R
B, ui s RIS RIFREL RSSO
WAL EEEL XL REH. WTHEAAR
RSN 2 A WA (). BRIRFYER
Ab, AT EHM 2R R PR IR A . R FH P
YI{H 9 51.200% Ak % 9 20.000% VY4 4> £ 2 K
51.050% (#1).

Table 1 Parameter value of different traits under saline-alkali stress

Traits Mean (%) Mode (%) Skewness Standard deviation Variation range Interquartile range (%) Variable coefficient (%)

NR 2.630 2.000 3.829 1.530
NRT 3.123 3.000 4.876 1.336
LR 1.651 1.496 3.502 0.733
ADR 2.008 1.757 0.187 0.351
TPAR  34.662 9.324 2.478 15.5634
TSAR 108.895 29.291 2.478 48.802
BUR 60.948 11.289 2.344 32.776
TNCP  5.457 0.400 3.613 3.219
EP 3.123 3.000 4.876 1.336
CL 2.334 1.000 2.640 2.393
LN 5.027 3.000 2.843 3.876
BN 1.628 1.000 3.742 1.524
ON 0.713 0.000 5.648 1.494
GP 51.200 20.000 0.058 30.300
Gl 3.679 1.593 0.865 2.433
GR 60.000 80.000 —-0.209 28.900

1.000-17.300 1.259 58.175
1.000-17.700 0.990 42.779
0.510-8.721 0.693 44.397
1.903-3.418 0.450 17.480
9.324-136.722 15.591 44.816
29.291-429.524 48.981 44.816
11.289-262.196 34.705 53.777
0.200-35.700 2.875 58.987
1.000-17.700 0.990 42.779
0.000-19.000 2141 102.528
1.000-35.300 3.310 77.104
0.000-16.000 1.259 93.612
0.000-19.000 0.961 209.537
0.000-100.000 51.050 59.179
0.000-11.964 3.613 66.132
0.000-100.000 49.000 48.167

NR: fREHE; NRT: IRAHE; LR Rk, ADR: R ER; TPAR: RAHGEIA; TSAR: REAREH; BUR: MK,
TNCP: BJERE S EP: s 8 CL: ST 80 LN: JEBS; BN: 2 XA ON: 22 B%; GP: K4 Gl REEHRE; GR: KA

NR: Total number of root; NRT: Number of root tip; LR: Total length of root; ADR: Average diameter of root; TPAR: Total pro-
jected area of root; TSAR: Total surface area of root; BUR: Total volume of root; TNCP: Total number of connection points; EP:
Endpoint number; CL: Coila number; LN: Linking number; BN: Bifurcation number; ON: Overlap number; GP: Germination

potential; Gl: Germination index; GR: Germination rate
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Figure 1 Plots of the distribution of means for phenotypic index in faba bean root
LR, ADR, CL, BN, ON, TPAR, TSAR, BUR, GP, GR, NR, NRT, EP, LN, TNCP, and Gl are the same as shown in Table 1.

AR ZE SRR T B AR R A TE1.234-2.100 mm
F12.101-2.597 mm, 43 1 Sl # 53 7] 4953.90% LA K
34.30%. MR HEHRME, 54.80% KA T20.0%—
60.0%, 18.50%[¥i#4 %} /37 1£80.0%—100.0%. #R i
K3 B4 7£0.671-1.666 cmbl21.667—2.926 cm
A BV R P o AR R T AR R ) A 72 34.515—
83.200 mm?f183.827—165.749 mm?. A 1AFH 32 %
434 7E11.289-49.986 mm H150.226-108.701 mm®,
G4 B SARF R T-204.52 mm®. "I, 7E3:
B IE FAFEMR 2T Z AR, RHSRAEY
g i SRR L 2R

22 EEIE T EMREIEXMES R

R BAR BRI A MR FE A R 7 1], FRATTTH5E
HANFEITR bR A AR DG R H(R2) . 452K, MTEIR 2
5 2 IEAR SC(P<0.01) I Fi AR AT A2 &K S B A
B, 0 XS BH HOERE R, RS 7 S
B B R, N RS R 2 SO
B B, A SR R EREL
A B R, B S AL O R
TR S XL R B SR, BRI

N
N
X
N
N
X

SRR It RN AL AL 2 SO
B BIER A, REBSEHR SR BRI,
RSB IS R R E L XL &
B BEESY, RFHEESRAEH, REaK
SREBERIA RS RIEAR . REARR w2
RN IR o XL TR RS, W
RAESREK . MBSV, BRI, R
R I R R R R o M R
AL REHESRIEE . Re K REBEC IR,
MR, MRARTR ., SR 2 S o R
KA LB SEE SR MR 2R
(P<0.0N)TUAHKCHIFR A WP EA SRS
WRARHEE . IREK Ima . T il SRS 7
XH B BIER . ZEBRGRREENR 2
% (P<0.05) ik, MRPIEAR SRS B AN
WRERI, 8055 BEIAH RN A B2

o TSR (A7 — e R FE ROAR G, A5 e
JrR Ot E R AR, I H AR %€ 2 S &
Bl e TR (VR AN AR A BRI, ASBEELREA
FZE— A JUAMEFR BT VAN, T/ 2l 45 A
I3 AT R AS [ ol o 0 i 2 ok 12
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w2 LI T AR AR ] BR 98 R EOERE

Table 2 Correlation coefficient matrix of indexes under salt-alkali stress

Index NR NRT LR ADR TPAR TSAR BUR EP CL LN BN ON
NRT 0.837**

LR 0.759** 0.521**

ADR —0.362** —-0.181** —-0.215**

TPAR 0.606** 0.400** 0.930** 0.061

TSAR 0.606** 0.400** 0.930** 0.061 1.000**

BUR 0.485** 0.302** 0.819** 0.228** 0.968** 0.968**

EP 0.837** 1.000** 0.521** -0.181** 0.400** 0.400** 0.302**

CL 0.798™ 0.445™* 0.858** -0.323** 0.766* 0.766** 0.665** 0.445**

LN 0.872** 0.574** 0.871** -0.328** 0.766* 0.766** 0.658** 0.574** 0.988**

BN 1.000** 0.836** 0.757** -0.361** 0.606** 0.606** 0.486** 0.836** 0.798** 0.872**

ON 0.281** -0.124* 0.615** -0.162** 0.621** 0.621** 0.581** -0.124
0.941** 0.746™ 0.855"* -0.315** 0.735** 0.735** 0.620** 0.746** 0.928** 0.973** 0.941** 0.543**

TNCP

0.800** 0.707** 0.282**

NR. NRT. LR. ADR. TPAR. TSAR. BUR. EP. CL. LN. BN. ONFITNCP[E#*1. *P<0.05; ** P<0.01
NR, NRT, LR, ADR, TPAR, TSAR, BUR, EP, CL, LN, BN, ON, and TNCP are the same as shown in Table 1. * P<0.05; ** P<0.01

23 EmSTH
DR DA 2 5 ) 1 A A R AR Y R AR,
399/ A G AT 16 M FEFR AT B 0 W (R 3). 45 R
R, BAFE B HIFIEAE 8.052, T Z TTHRE N
47.366%; 2 K RHIEE 42.566, J7 % Tk
915.092%; 3o AFIEE 2.242, J7 Z TR
#13.189%; 4+ B IIRHIEE 1.382, J5 % TT
Bk N 8.132% o X4 T R4 1 R T TR R A
83.779%, WRE16 MR KGR, &6
WS 0 R B BRI, RTE Dyt $h 8RR 5T VA
LR G 4R bR

WA, XA 3 A= AR I W s R R e A A
PR REA . RSB SR 11847,
AR SR . R REFIREURI R Ze 0 Ho= A £
A, AR R I RSB I AR SRR
MK, ZBH. R s R RO U
MRS QR AR I B A B i, ¥97E0.4340L b %t
2B AE MR A T B R
RFTREANCF S B, MRREE. uwmad R
s Aoy OB AR IR e, LR AT
Oy R B B, TR0 790 By R
REFRBON R HRAAEHEIE M E k3 s, 1
7E0.80LL b, WOk 28 3 i/ oA K A 45 A e b R
PR EARTE S 4 A b B A e e (P R 2)

AR 16 b Xt I (1 8157 K S HAE A T o)
HHBIOGS INE (47 22 DT RR R T S BT R SRR, R
SRR, RaBssZmi. RS KRS A4 R
R BT OB R, AT AR D E S A E S
TRIR(R3). 74k, XANTRIR B AT T ISk R
RIDY SR PR, DA S W T R A e

2.4 HIMETERFEMLEE TN R R R TEE
1EE WA Hr AL b, HE A S M R D,
WS DAE X 3990 F oit iRy i R B M AT 2% & HE P (R
3). ZEREIRN, TSRO E SR AT 1048 HEA KL S
A 4w5251 (H0000809). 199 (HO000653). 250
(H0000807). 241 (H0000782). 372 (H0001112).
225 (H0000713). 283 (H0000903). 279 (H0O00-
0888). 242 (H0000783)#1246 (HO000800). it £ i
PEELSS I 5 1044 AL BE 53l %5320 (HOO-
00989). 302 (HO000953). 492 (H0001714). 809
(H0003173). 834 (H0003304). 599 (H0001958).
714 (H0002622). 186 (H0000613). 375 (H0001120)
#1835 (H0003305).

1 H 25 A HEA HT 10407 A1 S 1047 3541 2043 44 R
R A AR A R T AR (A DY R PR, e e 28 —
PR N 25 DY G2 B e 120 25 B 42 30T 320 5 1) mi B S5oF I8E R P g
Ftlsm At Bl 55 R RIS R R AR B K AR B R
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PUREABCRRIRRE, 58 DU 5 RIL 25 i R iR AN
MR R AR A E AN IARL, 3 o R RRLE I
2Ltk (Y I o 45 SR LR it T 2 B A B 2 7,
HO000809 (%5 251)F1H0000653 (%45 199); AN

|3 AN AR R AL AN &5 b5 O B £

Table 3 The eigen values of 4 principal components and total load number of each index

B K24y, H0002622 (%5 714)F1H0001714 (9
5492) (K2). XM AR 16N R bR 2 57 I
4o WL SLIRIGUELE AR, 203 i Hh A 5T A2
i ANTIRS ER B 5 A T A TR 22 e D X (1&13) o

Principal components

Index Total load Rank
1 2 3 4
TNCP 0.959 0.049 —-0.206 —0.096 42.666 6
LN 0.957 0.040 -0.015 -0.213 44.003 4
LR 0.950 0.013 0.130 0.025 47.112 2
CL 0.929 0.033 0.113 —-0.282 43.698 5
TSAR 0.891 -0.037 0.335 0.246 48.063 1
TPAR 0.891 -0.037 0.335 0.246 48.063 1
BN 0.873 0.059 —-0.426 —-0.048 36.232 7
BUR 0.799 —-0.069 0.430 0.362 45.419 3
ON 0.616 —-0.071 0.605 —0.405 33.728 8
NR -0.367 0.250 -0.206 0.128 -15.286 10
GP —-0.053 0.937 0.124 0.021 13.437 13
Gl —-0.031 0.920 0.110 0.037 14.168 11
GR -0.012 0.855 0.070 0.042 13.600 12
NRT 0.644 0.058 —-0.700 0.275 24.383 9
EP 0.644 0.058 -0.700 0.275 24.383 9
ADR -0.212 —-0.089 0.360 0.799 -0.139 14
Eigen values 8.052 2.566 2.242 1.382
Contribution rate (%) 47.366 15.092 13.189 8.132
Accumulative contribution rate (%) 47.366 62.458 75.648 83.779
Weight 0.565 0.180 0.157 0.097

TNCP. LN. LR. CL. TSAR. TPAR.

™A A s A5 RS ER BRI A OSSR AR

Table 4 Salt-alkali tolerance indexes of 4 materials with extremely tolerant level

BN. BUR. ON. NR. GP. GI. GR. NRT. EPFIADR[E%£1.
TNCP, LN, LR, CL, TSAR, TPAR, BN, BUR, ON, NR, GP, GI, GR, NRT, EP, and ADR are the same as shown in Table 1.

Salt-alkali Salt-alkali tolerant Salt-alkali sensitive Salt-alkali Salt-alkali tolerant Salt-alkali sensitive

tolerance faba bean faba bean tolerance faba bean faba bean
Code H0000809 HO0000653 H0002622 HO0001714 Code H0000809 HO000653 H0002622 HO0001714
NR 17.333 12.000 1.500 2.000 CL 18.000 12.667 0.500 1.000
NRT 17.667 12.000 2.500 3.000 LN 35.333 24.667 2.000 3.000
LR 8.721 6.078 0.510 0.653 BN 16.000 11.000 0.500 1.000
ADR 1.288 1.704 1.889 1.930 ON 2.000 1.667 0.000 0.000
TPAR 136.722 127.020 9.324 11.882 TNCP 35.667 24.667 3.000 4.000
TSAR 429.524 399.046 29.291 37.329 GP 0.800 1.000 0.000 0.000
BUR 204.520 262.196 13.409 17.031 Gl 5.538 7.964 0.000 0.143
EP 17.667 12.000 2.500 3.000 GR 0.800 1.000 0.600 0.200

NR. NRT. LR. ADR. TPAR. TSAR. BUR. EP. CL. LN. BN. ON. TNCP. GP. GIFIGRI[{A%#1.
NR, NRT, LR, ADR, TPAR, TSAR, BUR, EP, CL, LN, BN, ON, TNCP, GP, GI, and GR are the same as shown in Table 1.
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Tolerant Sensitive
A H0000809 H0000653 HO0001714 H0002622

i

Group | Group Il Group Ill  Group IV

v TR

B2 Ao EhHe R R AR TR T (A) S A IR 3L 52 2 7 TR 5T (B) 2F WA R AR Y
Group |\ Group Il. Group INF1Group V4> AT $hA% - HFEET Eh08 . 590 ShOR S AN #0028 S A S KRR IR R R, 4B

ZREOPRIEL P A F R BRI . Bars=1 cm

Figure 2 Root phenotype of extremely salt-alkali tolerant and sensitive germplasms (A) and germplasms with different levels

of salt-alkali tolerance (B) in faba bean

Group |, Group Il, Group lll, and Group IV showed the representative root phenotypes of salt-alkaline tolerant, moderately
salt-alkaline tolerant, weakly salt-alkaline tolerant, and salt-alkaline sensitive faba bean germplasms, respectively. The red and
green marking lines indicated the main root and the lateral roots, respectively. Bars=1 cm

Salt-alkali tolerant germplasms
H0000653

H0000809

B3 R B Bk A

Bars=5 cm

Salt-alkali sensitive germplasms
H0001714 H0002622

Figure 3 Plant growth phenotype of extremely salt-alkali tolerant and sensitive faba bean germplasms at flowering stage

Bars=5 cm

25 TEEIMHRBAS

AR GE R, 3090 Z G AN TR A2 (E4). 5
RAFE3H A RL, (5 EL0.75%, & %5 19941251%%,
D 40.532-0.619, J&ii HAsFi; I EFE320
MR, 5 H8%, & 45250137045, D1E 40.334—
0.458, J& i #h Bl M 5 28 NISK A 45 211 4 ¥4 K,
5 B 52.88%, 4w 538216514, DIH 70.219—
0.329, J& 55 iy FhHs A 5T, 28IV HE 15360 1 K},
5 938.35%, & 45 315195945, DE 40.124—
0.217, JBASTH ERBFP BT . 551 11253 SR O JE A
b RS RFRBNE FRINRFHRIRCL
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Figure 4 Systematic cluster maps based on D values for 399 faba bean germplasms
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Identification and Comprehensive Evaluation of Faba Bean
Salt-alkali Tolerance Based on Root Phenotypic Traits

Huiling Fan" 2, Yan Lu®, Wenhai Jin', Hui Wang', Xiaoxing Peng’, Xuexia Wu"", Yujiao Liu" %
'Qinghai University, Xining 810016, China; 2Qinghai-Tibet Plateau Germplasm Resources Research and Utilization
Laboratory, Xining 810016, China; *Hexi University, Zhangye 734000, China

INTRODUCTION: Identification of salt-alkali tolerant germplasm in faba bean lays the foundation for the exploration of
salt-alkali tolerant genes and for the selection and breeding of salt-alkali tolerant varieties, which is of great significance
for the utilization of saline-alkali land.

RATIONALE: Most of the studies on the salt-alkali tolerance of faba beans were focused on the morphological and phy-
siological traits of the aboveground parts, while there are few studies on the phenotypic traits of the roots. The root plays a
crucial role in resisting salt-alkali stress. Deep research on the relationship between the phenotypic traits of the root and
the salt-alkali tolerance of faba beans will help to comprehensively understand the physiological mechanism of the
salt-alkali tolerance.

RESULTS: The results showed that: (1) Under salt-alkali stress, the root overlap number was mostly affected, it was
followed by the coila number, while the average diameter of root was affected slightly; (2) Between the overlap number
and total number of connection points, among the bifurcation number and the overlap number and total number of con-
nection points, most of indicators were significant positively correlation (P<0.01), while there were significant negatively
correlation (P<0.01) among the average diameter of root and total number of root, the number of root tip, total length of
root, endpoint number, coila number, linking number, bifurcation number, overlap number and total number of connection
points; (3) Total root surface area of root, total projected area of root, total length of root and total volume of root could be
used as the key indicators to identify the salt-alkali tolerance of faba bean during the germination period; (4) Two
salt-alkali tolerant accessions H0000809 and HO0000653, and two salt-alkali sensitive accessions H0001714 and
H0002622 were screened out; and (5) The 399 faba bean accessions were divided into 4 groups: group |, salt-alkali to-
lerance germplasm, accounting for 0.75%; group Il, moderately salt-alkali tolerant germplasm, accounting for 8%; group
I, weakly saline-tolerant germplasm, accounting for 52.88%; and group IV, salt-alkali sensitive germplasm, constituting
38.35%.

CONCLUSION: Variation and correlation of each index, and the key indicators used to identify salt-alkali tolerance were
determined, extreme materials can be selected and used for future study of salt-alkali tolerance mechanisms in faba bean
and the excavation of salt-alkali tolerance genes.
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A Salt-alkali tolerant germplasms Salt-alkali sensitive germplasms
H0000809 H0000653 H0001714 H0002622

¢

B Salt-alkali tolerant germplasms Salt-alkali sensitive germplasms
H0000809 H0000653 HO0001714 H0002622

Phenotypic differences of faba bean germplasms with different levels of salt-alkali tolerance at different growth
stages (A) Root phenotype differences of faba bean germplasms with different levels of salt-alkali tolerance at germi-
nation stage (bar=5 cm); (B) Plant phenotype differences of faba bean germplasms with different levels of salt-alkali
tolerance at flowering stage (bars=1 cm).

Key words faba bean (Vicia faba), germination stage, salt-alkali stress, salt-alkali tolerant germplasm identification,
comprehensive evaluation

Fan HL, Lu Y, Jin WH, Wang H, Peng XX, Wu XX, Liu YJ (2025). Identification and comprehensive evaluation of faba
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