ALl Bl 2019,44(6) :20-23

Journal of Northeast Agricultural Sciences DOI: 10.16423/j.cnki.1003-8701.2019.06.006

REBRURZHE ZIMOMEEEFEERTH

AEEF" K& 2 ,KEH ' BEXR ,FEX",E W ,ERE,E HK'*
(1. HMRFRPPLFFR, KF 130062; 2. BRI, I 23 033000)

 OE S ERCEEEMRBMRZ — . R DR GRS AR R 2110 J HEF AR R R T S SO MORL, T T 28 AR
IR AR AL DL R 1 v 7 o S5 R W, S AR RUAH b, 288 S B AR T I R iy bR i o S AU, RO A s AR T
EERGN 5 9L SRR T MR = T R R P R R AR T R B, LA 4 A B A T A
8T T 328 8 4 T 5 9 T b B g S R T SR A | SRR I SR SERCAE R S R, RIS — RS N T .
ES 2P NIERY Y SIVEY 7 =R
I E 535 :5565.1

XEkPRIRAD: A N E /S :2096-5877(2019)06—-0020-04

Phenotypic and Physiological Analysis of a Dwarf Mutant z110 of Soybean

(Glycine max(L.) Merr.)

ZHOU Yuxue', ZHANG Jinhao', ZHANG Xiutong'?, JING Sihao', LI Jingwen', YAN Fan', WANG Qingyu',

WANG Ying'*

(1. College of Plant Science, Jilin University, Changchun 130062; 2. Lvliang Agricultural and Rural Bureau, Lvliang
033000, China)

Abstract: Plant height is one of the most important plant architecture traits in soybean. In this study, dwarf mutant
2110 and its wild type, named Jidadou 5, were used as materials to analyze the traits changes and yield potential of
mutant. The results showed that the chlorophyll content and leaf nitrogen content of the mutation significantly re-
duced, but photosynthetic rate was no significant affected. The plant height, the average inter-node length, the aver-
age petiole length of the mutation significantly reduced, but the node number of main stem, branch number signifi-
cantly increased. After the fourth node, the length of the petiole gradually shortened with the increasing of the num-
ber of node. The 100—seed weight of the mutation significantly decreased. The yield per plant, seed number of per
plant, pod number of per plant increased significantly, which showed that z110 had a certain potential for increased
yield.

Key words: Soybean; Plant architecture; Plant height; Mutant

B Y R EE AR LR — I
ZRe A B LU/ A2 KRS S R AR AW Y KRR AT
ity T R B AR AZ O il LAAR 25 R AL LB, R
W P i T AR AR e, R T AR 2 A R
o SR 4 TR R A R g A A IR S
B IR B I S TR AR S, T L A TR R

R iE :2019-06-21
HE&WB . FEE AP AR (2017YFD0101304 ) 5 5 AR 4 BHE)T
T 7550 H (20180201030NY ) 5 7 AR 4g K 5 7=l 45 A fk

% (20180101)
EEEN A EEH(1994-) , Lo fEm+, FENFKRGHTE
FhFFE o

BRAEE . T %, &, 1, @l2EE?, E-mail: wangying2009@jlu.edu.

cn

FAE R 35 IE A R R, Cooper #7245l 1L £ F
K IEFE ah A, IF IC DL %5 ARk 3 52 =, B 1 38
B2 A e R g AR B
o R AEAT A AR EOR T PR e R
i 20% DL EP L Z R E R R 0 N R 22— B2 bk
1 7E 40 ~ 60 cm & FF & Bl Y R

15 & AP, £ 1 A WG Ry AT R AT
Pl CRD) PRIH . — B R 2k AP (R ) 2458,
PR 41 5 IR AT 2R AU, 4 T263 . MS2060°, &
91" 5 %5 02 S AR Iy — P il o ) B Ak 2 A
J5 A5 AR B AR RKOK Al 3 AR
T EMS"™EE . R R AR T MiE T 2
NSRS =0~ S PSR (Bl NS /o= i G g
NI I S E A I SR R e S N



630] SR BT R TIEA TR AR 2110 A4 BLE = B PER B 21

TE i AT R Sk e JE A 2 T AL o AR5 T
H1 EMS 572 4145 Y R S ARFT ALK 2110 YRR TS 7
i A BRAEMRR WA IR AR R R R B T
SRR AE , DU R OF 58 R Gk s i e 2
IF5E B R GRS 7 b P AR S b e B U

1 #M#E5F*

1.1 ik
KEMF(R)HF KT S5S M 2110, 2110 K

EMSIAAEH K E 55 AL SICGE RS B R AL

NGB

1 HERAEFARESSARTEZ11009FKE

12 @i EMESEREAE

BB KT 2018 4F 5 H 6 H FpA T 75 Mok 2%
TR 2727 Be A M B0 B SE 30 58 ) i, 154>
PR AT 47K 5 m, AT 65 em, 55 — H = i & nf
5 B 40 Bk, BRFE 12.5 em, 453 R R AR 25 R T 69
GEAR R RL T () A8 B I) RS . i) 3k B K
55 K 2110 A= KR 25 A0 X — B R RR 45 20 Bk, T
ANTR] & B O e e 2 MR R e AR B AR R
121 AFEIEAAN T

TR AC I AR AR S R AR ER T AL
& RE e lE Ry E, REHMN=
=1 T AN 1 o BT = = = B/ N B 1
1 9:00 ~ 11:00, W) 5 B 3k FF A ik o i it S
F AN B 5 (SPAD {H) . 7% 20 MR eh 5 45 - 2
2 AL (FE 28 A PR | TYS-4N)I & 5 ot &
R A W06 A VR I A (G A A A PR A
] ,3051D) M %E .
122 REEFZHRAE

TR AR I f B ) 32 25 45 5 67 1 AR
FE RARRAT A 7 py AR . T o0 AU A A 4tk
R N7 =N S T G S 8 G R DS i
BAPRAT RO SRR L R PRk AR A
Rk

1.3 HiES

% FH Microsoft Excel 2007 F11 SPSS 19.0 %k {4
XT B AT G2 1 53 Bt 5 A Duncan 3 52 4 22 125 3F
172 B, W PR K a=0.05, 1t 35 PR 7K
a=0.01; >k H Graphpad Prism 54 #E474E K .

2 HR 55

PAGEAE R 2110 5 B A2 B35 R 52 55 il D 1
RN SR R 7 TN N N 5 %S SN T
B A SRR TR AR 5 SRR A R R L R
SR FORLEE | FLBRORIRR | MOk B AE ) MR D
e g g i R OGRS A B
PREY2E 52
21 REGEFLERAEMFEEERLNESR

TRE AL 1IN 5 B A T R SRR 2110 AR |
FOREM RS E R AR SR TR
BERAI, R B A T B Ol 5 R AR AR ML A
R b T, B T R R A
R AR R T R 22 A, AR IR B o
R A B RS A BB T AR R E R R
A E AR AR AR 5 SRR AR B AR AR L, B
R I 3R R A TE AN B 2 S, R AR I R ] AR
A RFE R HR B EIR W FKE, R A A ]
o %S (K2),

4% % (umol m?s™)
P »

i B (o)

L i

B2 REEZINOSHFAHEXRTS SHARFEILE
TE RS P<0.05 1 P<0.01 2 35 7KK 5 152 254k FoRbrifis

22 RETGESHARMEREERLENER

1 E LT UE 2110 FERR B IR B 5
TAMAAREZES . REGRTHE mHK
N R S AN TR SR Y S R 53
B E 2B BCEMIR A B E R . R IR A AR S
0ROk R, 28 A8 R 6 A 28040 BB b 3G L ) A
L LR R R (R D), R R A
T2 KBS,



22 B | | A A

444

AYAT 2110 5 55 K TG54 il B8 A ] 4 3
() 4 A R 2 B, PR A ARG B TR AR
AR, NN 2 B AR R AR KR R
W& A S5 R AR B B T s A AN
TS5 EAE 7, T 2110 IR TE 47, T S % T
TR, 28R RS W AR AR T (AR R MR AR R
PILA A, 2 2 E R 5 TR R B, B 2110
(945 15 0L T TR BE RS 5 AR IR /N o B b

P AN LA B A R )R R TR AR
A JE G A1y e B 22 S R (81 3)
23 REGEFLEAEFEURENER
M= A SR R, bR A e B bk
SR PRBRORL I AR ORL T X W S, R
RN 33 (R S CRITY Ell A AN 7 N DTS A
REAR T 16.74% , {5 BB KL K0S i Le 51 v T B AR
B (AT S AL A B bR ™ i AR (R 1) o

F1 REFEzZI0MBFLEEFTXRESSHREST
Pk TR e B U W 2 T R
A 2110 B AR R R LS55

P (em) 69.80+4.48% 88.39+3.43 -18.59 21.03
FETE 17.85+1.14%* 15.78+0.95 2.07 13.12

I3 K 3.20+1.11%% 0.09+0.29 3.11 3456.00

ST 24975 8] K (em) 3.51+0.22%% 5.30+0.32 1.79 33.77
- 1 A K B (em) 15.0242.26% 24.71+1.09 -9.69 39.22
TR RIE%L 84.35+25.78%* 44.39+5.91 39.96 90.02
bk R IR 95.00+24.4% 46.48+5.88 48.52 104.39
BARRARLEL 208.53+58.03%* 115.48+16.34 93.05 80.58
HRHE(g) 17.06+2.00%* 20.49+1.24 -3.43 16.74
HRRRLTE (g) 36.00+10.13%%* 22.73+6.02 13.27 58.38

R 3 P<0.01 i 2K F

- i KE5%
404 - 7110

30+

204

104

KB (em)

o
o -
-
o
-
[3,]

i i

e % KE5%

154 - 7110

K (em)

1 4

B3 REGFzZIMOEHFLEBEARSSSABTMAAHMRHKEMTEKENLILER
TE < A R T R AR T S, 4 (] 8 T e U0 S

3 i ®

PR R R G i B ROk 2 — | R
Fea . TEIRE M R E A R 13 KT
5 MN413  IN96-2343 25 341y 21 S KT 5 bk 25 7
70 ~ 77 ecm Z [8], P B AT 35 5.96 t/hm™, 1fij HFEARRR
R I AT A EARY R R PR R R
fEER B R — B R GRMFE S RENAEZ
—T A ST R ] A R AT AR MR TR AL B

LA R B R RS 55, i R A MR AR
R, 2013 4F fl Fft 6 B 199 5P 24900 O 5 i 3K 24.2%
VU RPRE, I EMS J7 i, B 1R BRI,
2110 W RABZ —, HET R 540, i g Fa e , HAEpR R
LRARFAAL . RARRBIRR S T RS B, Y
B BB F N, BB BITER 6 WALLAT
TR o TRIE, SAS AR By A 1 88 W 25 T 1A
CLEIN SIS [ ST O 7 N 38 ) 1 D A S s 2
R DR 4 e B0, AR S 2R3 AN, DR



64

JA BT KT I AR 2110 1924 3R R 7= kPR S B 23

TR 4 L, SRS A I L R A T R
o RSEPRALIE/D T R A BB, 42 = T OLRE
AR AR TR R, Pk, 2110 A2 k0]
VRSN R R i 7 8 o ) A S R o 00

S % UMk :

[1]

[2]

[4]

[5]

[6]

[10]

[11]

Khush G S. Green revolution: the way forward[J]. Nature Reviews
Genetics, 2001, 2(10): 815-822.

Palomeque L, Jun L, Li W, et al. QTL in mega—environments: IL.
Agronomic trait QTL co=localized with seed yield QTL detected
in a population derived from a cross of high—yielding adapted
high—yielding exotic soybean lines|J]. Theoretical and Applied
Genetics, 2009, 119: 429-436.

i SCSRIUAR, ANA T, A5 R SR SR B AR 6] AR
FRAEZHTI. 3 MR, 2012,37(2) :1-3.

Cooper R L, Mendiola T, St=Martin S K, et al. Registration of
‘*Apex’ soybean|J]. Crop Science, 2003, 43(4): 1563.

X R AL B 7 R R BRI DEIE ). R G AR,
2002,21(2):117-122.

Werner B K, Wilcox J R, Housley T L. Inheritance of an ethyl
methanesulfonate—induced dwarf in soybean and analysis of leaf
cell size [J]. Crop Science, 1987, 27(4): 665-668.

R FRRFY TR, A R A K G A Ak 91
T 5 RN R ERME,2019,38(4) :664-667.

INE R, ARIER), T, AR RAT R R SR A R R 2
T SHA 2] R TRHE, 2015(6) :41-43.

Porter K B, Weiss M G. The effect of polyploidy on soybeans[J].
Journal of the American Society of Agronomy, 1948, 40: 710-
724.

Cheng W, Gao J, Shao Q, et al. Characterization of dwarf mutants
and molecular mapping of a dwarf locus in soybean[J]. Journal In-
tegrative Agriculture, 2016, 15(10): 2228-2236.

Hwang W J, Kim M Y, Kang Y J, et al. Genome—wide analysis of
mutations in a dwarf soybean mutant induced by fast neutron

bombardment[J].Euphytica, 2015, 203(2): 399-408.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Li Z, Guo Y, Ou Lin, et al. Identification of the dwarf gene Gm-
DW1 in soybean (Glycine max L.) by combining mapping by se-
quencing and linkage analysis|J]. Theoretical and Applied Genet-
ics, 2018, 131(5): 1001-1016.

Li Z, Jiang L, Ma Y, et al. Development and utilization of a new
chemically—induced soybean library with a high mutation density
[J]. Journal of Integrative Plant Biology, 2017, 59(1): 60-74.
HKA LR B R, A R S EMS S8R R R A M,
REBERZERIFN )] REFRI,2016,35(1) :64-69.

AR RORE IRIRET, A5 R R RR AT O R AR A bR
AR XFIMIR GA, YA B [T]. AE4 A48 , 2008, 34(7) : 1240~-1246.
FRAE, SRR RS 7 RIS R A IE ] L
TE4,2014,3(3):81-92.

PARTELAS . R GLRRAT S R st A S H B it RACR AW 5E 1)) AR
*4,1985,11(2) :89-102.

MEERK,FE Bl R TR S P i i R I L T4
AR, 1993(5) :13-15.

Ueguchi—-Tanaka M , Nakajima M , Katoh E , et al. Molecular In-
teractions of a Soluble Gibberellin Receptor, GID1, with a Rice
DELLA Protein, SLR1, and Gibberellin[J]. Plant Cell, 2007, 19
(7): 2140-2155.

Zhang Y, Li W, Lin Y, et al. Construction of a high—density ge-
netic map and mapping of QTLs for soybean (Glycine max) agro-
nomic and seed quality traits by specific length amplified frag-
ment sequencing[J]. BMC Genomics, 2018, 19: 641, https://doi.
org/10.1186/s12864-018-5035-9.

Zhou Z, Jiang Y, Wang Z, et al. Resequencing 302 wild and culti-
vated accessions identifies genes related to domestication and im-
provement in soybean[J]. Nature Biotechnology, 2015, 33(4):
408-414.

Yao D, Liu Z Z, Zhang J, et al. Analysis of quantitative trait loci
for main plant traits in soybean[J]. Genetics Molecular Research,
2015, 14(2): 6101-6109.

Zhang J, Song Q, Cregan P B, et al. Genome-wide association
study for flowering time, maturity dates and plant height in early
maturing soybean (Glycine max) germplasm[J]. BMC Genomics,

2015, 16: 217 http: //doil0.1186/s12864-015-1441-4.



