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Selection of Salt-tolerant Callus Variants and Analyses of
their Physiological Characters in Maize
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(1. Department of Biology, Zhengzhou Animal Husbandry Engineering College, Zhengzhou 450011, China;
2. College of Agronomy, Henan Agricultural University, Zhengzhou 450002, China)

Abstract:The embryogenic calli were induced from immature embryos of 9 combinatiors of maizes. After 5 genera
tions culture, salt-tolerant variants were obtained through three generations of continuous selection with 200 mmol/ L. NaCl
and 5. 5 mmol/ L. Hyp. The results showed that the differentiation frequency of calli selected by Hyp were two times as
much as that by NaCl. The contents of soluble sugar and Proline in two variants were higher than in CK. The order of os-
motic potential was: the variant selected with Hyp< the variant selected with NaCl< CK, indicating that the variant se-
lected with Hyp had higher osmoregulation ability.
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Tab 1 The induction of calli from nine kinds of genotypes
/- /- fan ~ 20d /%
A . Induction ;
C Pollination Transpl antation The length of o The qualiy of
enotypes date date mmature embiyos af[taercentage calli
er 20 days
22x 3 06— 26 07- 10 4.2 100
Zheng22x Zong3
3x 22 06— 30 07- 11 2.0 99 s
Zong3 x Zheng22
22x Al88 07- 03 07- 14 2.2 100 s
Zheng22x A188
87-1x 3 07- 02 07- 14 3.7 100
871x% Zong3
3x 8F1 07- 04 07- 15 1.7 9. 4 R
Zong3 x 8F1
8§-1x 22 07- 04 07- 15 3.0 100
87-1 x Zheng22
22x 8F1 07- 04 07- 15 1.0 100 s
Zhen@22x 8F1
87-1x A188 07- 06 07- 17 1.5 100 R
87-1x A188
3x A188 07- 07 07- 19 2.5 100

Zong3 x Al88
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Tab 2 The selection of salt-tolerant callus variants NaCl NaCl
Na1 _Hyp  Hyp Hyp Hyp
Tlem X 200 4.5 5.5 6.5
1 ; 200 mmol/L NaCl 5. 5 mmol/L. Hyp
g
The calli growh quantity( g) of first se-  1.355  0.484 1.205 1. 167 1. 142 2’ 3 )
ledion 5
1 1%
The calli survival raio of first selectin 100 7399 78.15 74.23 70.67 23
1
/ % The embryogenic calli propation 94.64  66.17 69.43 65.91 63.83 .
of first selectin
2 2
/ % The embryogenic calli propation 95.11  69.05 71.83 ) 3 )
of second seledion
, 2x 3 , 87
3
/ % The embryogenic calli propation 93.87  70.94 72.67 - 1xA188 N
of third selectim i , NaCl
2.2 Hyp
5 : ,'5.5 mmol/ L Hyp
4 ,20d 200 nmol/L NaCl 2 Hyp
( 2 2
2) ’ » 3 s ; NaCl s
? 2 2
, 200 mmol/L, NaCl 5.5 mmol/ L. Hyp 2.4
2
, ; 4 4 2
, NaCl 1. 44 1.45
, o 0By 37 3.2 ISR,
3 2
Tah 3 Comparison of the selection effects between the two selection reagents
/% /% Lo
Differentiation frequency of each genotypes Selection frequency of each genotypes Awng
Treament 2x 3 gr1x 3 2x 871 SH1XAIR 2x 3 8Hx 3 22x §-1 87-1x Al88 selection
Zheng@2x Zong3  8T1x Zongd Zheng22 x 81 S-1x AL Zhew®2x Zongd  §F1x Zongd Zheng22x 871 87-1x A188 frequency
CK 46.67 44.85 4.4 27.94
NaCl 20.28 10.22 8. 15 4.2 6.57 3.31 2.64 1.36 3.47
NaCl variants
Hyp 33.33 21.25 19.44 7. 65 11.47 7.31 6.69 2.63 7.02
Hyp variants
4
Tah 4 The content of soluble sugar and the content of Pro in calli
NaCl Hyp
CK NaCFVariant Hyp-Varant
Treatment 1% /(mg/ ) 1% /(mg/ g) 1% /(mg/g)
The content of The content of The ©ntent of The content of The content of The content of
soluble sugar Proline soluble sugar Proline soluble sugar Proline
1 5.87 1. 701 809 5.59 8. 07 4.512
2 5.7 1. 289 812 5. 880 7.91 4.665
3 5.28 1. 459 827 5.139 8.53 5.204
Average 5.64 1. 483 8 16 5.359 8. 19 4.794
Ratio to CK 1.4 3.7 1. 45 3.2
LSR LSR Test B B A A A A

: LSRq o1,3= 0. 807  LSR¢.01,2= 0. 779
Note: The soluble sugar: LSRg.1,3= 0.807 LSRq o1,2= 0. 779

: LSRo.01,3= 2. 636 LSRog.01,2= 2.544

Pro: LSRo o1,3= 2 636 LSRg.01, 2= 2. 44
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, 2 A 0. 55 mol/ L
, , , 1-B 0.65
s mol/L , NaCl
1 3 ) , Hyp

; ( 10

A Q 55 mol/ L ;B Q0 65 mol/ L , NaCl ;C Hyp
0. 65 mol/L
A. The cell of CK began to plasmolysis in O 55mol/L sugar solution; B. The NaCl-variant cell began to plasmolysis i 0. 65 mol/L sugar solution; C The Hyp-var+

ant cell did not plasmolysis in 0. 65 mol/ L sugar solution
13
Fig 1 Explanation o plates Three kinds of calli plasmolysis in sugar solution
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5 3 , [9]
Hyp < NaCl < : , ,
53 ,
Tah 5 The osmotic potential of three different , [ 10]
kinds of cells
NaCl Hyp ’
Ttem CK NaCFVariant Hyp-V arant ?
/ (mol/ L) 0.76 0. 65 0.70 ,
Equal osmotic concentration
/= MPa 1.33 1.57 1. 69
Osmotic potential
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