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Genetic analysis and gibberellins treatment effects
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Abstract; Male sterility provides an effective way for maize hybrids production. Plant dwarfism is one of the important
target traits in crop breeding. Maize research institute of Sichuan Agricultural University obtained a genic male sterile
mutant induced by space flight which was controlled by a pair of recessive genes. This mutant has the traits of sterility
and dwarfism both needed by breeding. In order to find the genetic rules and reasons of dwarfism of the maize genic male
sterile mutant, taking this sterile mutant as mother and inbred lines 178, 478 as father, fertility identification and plant

height analysis of test cross F,, F,, genotype and plant height analysis of fertile F,, fertility identification and plant
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height, tassel length, internode number and internode length analysis of sister cross off-springs were done. Meanwhile,
gibberellins were applied on sister cross off-springs, fertility and plant height of which were examined. The results were
as follows: The plant height difference of F, at the background of 178 and 478 which was significant was the same with
that between 178 and 478; Sterile plant height was significantly lower than fertile plant height in F, at the background of
178 or 478, and the difference of sterile plant heights was not significant in F, at the background of 178 and 478, while
the difference of fertile plant heights was significant; In fertile F,at the background of 178 or 478 of which the off-
springs’ fertility separated, the difference between homozygous and heterozygous plant heights was all not significant; In
sister cross off-springs, separation ratio of fertile and sterile plants met 1 : 1, and sterile plant height, tassel length, in-
ternode number and internode length were significantly less to those of fertile plant; Exogenous application of gibberellins
did not affect the fertility of sterile plants, and the sterile plants showed certain sensitivity to gibberellins at seedling
stage, but the plant height of which did not restore to normality finally. Collectively, it was obtained that the dwarfism of
this sterile mutant existing with the sterile trait was stable and not affected by nuclear background; There was no dose
effect of nuclear male sterile gene on the dwarfism of plant height; Plant height difference of sterile and fertile plants was
associated with tassel length, internode number and internode length; The sterile plant did not completely belong to gib-
berellins reduced response type, the dwarfism of which was not caused only by lack of gibberellins. The recessive gene
controlling this male sterile mutant has been mapped at bin 3.06 of the maize third chromosome long arm and it is repor-
ted that there are also two maize dwarfism genes at this location. So, it was supposed that the abortion and dwarfism traits
of this mutant were possibly regulated by a pleiotropic gene or two recessive genetic linkage genes, and the gene control-
ling plant height would produce a series of chain reaction, ultimately affecting the content of endogenous gibberellins and
being regulated by exogenous gibberellins at certain developmental stages. These research results provide a reference for
us to further understand the genetic and physiological mechanism of dwarfism of this mutant.
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K1 ABEH%E 178 478 X EREBEHEHNME (A7 cm)

Table 1 ~ Average plant heights of the hybridized off-springs of sterile plants and 178, 478
JLESRiEIEN JEESRIEIEN H AE
— 178 478 P . .
Investigating group Investigating group Fertile Sterile
A3 % Inbred line 144.76+14.63AB 130.23+11.81Bb [Ax178]F2 154.23+16.16AA 114.10+11.16Ba

P F, Hybridized F, 167.72+15.89AA 139.28+12.03Ba [ Ax478]F2 136.68+11.71AB 113.42+13.15Ba
I KON FHRFIR 27 BFEKTH 0.01/0.05 ; 2B G SR — /88 A TR MR/ I m eE,
Note: Capital/lowercase letters indicate the significant differences at 0.01/0.05 level; the first/second letters after the data in the table indicate horizontally/ longitudinally

com| pél!‘i son.

R2 AEHKE 178,478 2% F, 4/ 0

ZEABREHKRE (B cm)
Table 2 Average plant heights of the homozygous and
heterozygous fertile F, of sterile plants and 178, 478

ZITTH (RR)
Homozygous

fertile (RR)

G H (Rr)
Heterozygous

sterile (Rr)

P REA

Investigating group

[Ax178]F, 162.40+14.64a 159.50+13.34a

[ Ax478]F, 138.14+12.42a 141.75+6.83a

. NG FRFIRZER B EKE R 0.05, R b B AR L
Note : Lowercase letters indicate the significant differences at 0.05 level; the data

in the table are compared horizontally.
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PR AT E R S AE RIS 1 1 ),

DABARR Ry 0, PR 76 PRI IR S J5 R4 B AR
H AN B BRRT AT B Rk e HERE A B T TR ERORTS [A]
KIS RAR T [ B 2(E X k28
JE AR B BEAR P T B R AU B AR 10 Y bk | AR
FE T TR T B 43 S R AT 2 B 22 =
EVEIE (R 3) . GPREV AT R S K
JEE Y TRIERCR T (B B A B /N F T B R
2.3 5MilE GAs A BHRBHLZER S BEHEKRSH
=21

VLSRR Ry B, PR A APt GAs (A B AR I IR 28
AR B REAR R B M, B P4 45 R W AR A 5
(2010) , #hifi GAs /N X ORI BE /N X # & AE 7 1 4
B, APV EEABEON 1 1, RN WAk
TSN GAs X RSP EAREA T REKRNE
MW R

DLBRLRR R BT TR GAs Ab B /N X DG IR/ X
AR & B B BRI AR, XEASRIVRBE GAs Ab3/)N

®3 BHRZERSEHERIERNATERNFEKRE.
WK E W EBM T EKE (F47: cm)
Table 3  Average plant heights, tassel lengths, internode
numbers, internode lengths of the sterile and

fertile plants of sister cross off-springs

JLLESRERIN e rE
Investigating traits Fertile Sterile

¥R Plant height 178.16+11.59A  125.40+11.94B

HEREAC BE Tassel length 43.16+8.87A 31.46+6.61B
45 [8]%X Internode number 12.38+0.85 A 9.24+1.04B
A Internode length 10.58+0.89A 9.86+0.99B

1 REFREFRIR 25 REKF 0.01, F i Bdia 24 i Hed
Note : Capital letters indicate the significant differences at 0.01 level; the data in

the table are compared horizontally.

X = B XS [R] & B R BER B AR A AT 36 S 24
P EA T LA R 22 S W AR (3R 4) SRR
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AN 1, 2 s, b R AR B R K
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SRR B AEAR ) A K, 22 S8 AR K, S ik
SR, GAs (AT R AT F AR &k &
i B2 ik e i Ze &l 3 Br7s 76 5702 A BEANF B
PR s T R B R AR &, 25 B AT A bk & 25 %
W/ TE 5/12 3] 5/22 Z AR X, Z G BAE
PR 125 A8 A T 0T BEAT Rk o, B A AR A 2E
2 SR WS AE AR 5 4 AU 22 Rk

3 Wb E®

FZEF 178 J2& i i [ Al K38 7 A i Ak
B, AR 478 J2& LA SN T B KB 53 i 28 1 1Y
HEREHE, 178 Fil 478 76 )1 5 Z A P it R Iy 478
RIS 178 MRS RE (| ) A%, 2000) , KL, A<
WEFE AP 28 0% = 35 22 S50 AT oK 20 A I
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200 R4 BHRIERSBERE GAs LB R/IEX
£ = AN
° [ AERMAT BRI EH®RE (F7: cm)
» 150 L Table 4  Average heights of the fertile and sterile
2 r plants of sister cross off-springs in plots of
= 100 [ GAs treatment and control
= [
o
1 [ VLI 1] kER <5 o 50 100 150
E 50 [ —8— T B#k Fertile plant Investigating .. mg - L e e e
i*é I —A— R B#k Sterile plant time Ferllhly (CK) me L me L me L
fm L
oL 1 1 1 1 1 ) 5/02 nHE 23.01+ 30.32+ 31.63+ 32.36+
2/5 12/5 22/5 176 11/6 17 Fertile 2.53A 3.44A 2.66A 2.99A
EZ&B+E (H/H) Investigating time (Day/Month) A" 2055+ 28.02+ 27.58+ 2731+
Sterile 3.29B 3.12B 3.89B 3.77B
e IO . 5/12 H 42.33+ 52.05+ 52.29+ 52.75+
K1 GAs AbBRPIANE PEAR PR 11 S5k oo AR 1 2 1] Feile  6.51A  7.00A  536A  6.89A
Fig. 1 Diagram of dynamic average height of RE 3720+ 47.03+ 46318+  44.750+
fertile and sterile plants treated by GAs Sterile  5.75B 6.63B 6.18B 6.84B
5/22 E 80.73+ 87.15+ 84.67+ 86.35+
Fertile 7.07A 6.62A 5.84A 6.63A
200 r RE  68.13+ 7591 7551  74.16%
2 F Sterile 8.60B 7.46B 7.40B 7.58B
o
2 [ 6/01 HE 117.76+ 125.40+ 121.82+ 125.92+
Eo 150 Fertile 9.62A 8.79A 10.46A 9.01A
2 L AE 97.80+ 105.67+ 102.06+ 100.98+
p= 100 Sterile 9.36B 8.34B 10.70B 11.02B
©
o [ 6/11 E 157.36+ 159.74+ 154.21+ 152.46+
e Fertile 12.02A 11.84A 10.93A 10.56A
g sor —=— TH Fortile plant RH12811= 13428+ 13075+ 12877+
@ —&— Bk Sterile plant Sterile 12.28B 9.10B 10.81B 8.43B
ol L L L L 1 ! 7/01 i) 191.02+ 186.62+ 180.60+ 183.27+
25 125 225 /6 /6 1/7 Ferile 15454  15.55A 12314 13.54A
JHERE (H/B) Investigating time (Day/Month) AF 15346+ 15773 15442+  153.85%
Sterile 13.16B 10.61B 11.82B 10.93B

P2 Xk B A 7 A B 1 B v 2 Kt 2
Fig. 2 Diagram of dynamic average height

of fertile and sterile plants of control
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2/5 12/5 22/5 1/6 11/6 1/7
JE&AtE (H/8) Investigating time (Day/Month)

K3 GAs AR E RS X IR AT BRI T2k s A Kt 4R
Fig. 3 Diagram of dynamic average height of sterile
plants treated by GAs and fertile plants of control

IE: KEFRERER BEKT R 0.01, PB4 R &4 T & 5
ANE R LA

Note: Capital letters indicate the significant differences at 0.01 level; the data of
fertile and sterile plants at the same condition in the table are compared longitudi-

nally.
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