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in vitro Screening and Identification of Mutants with Weak

Alkali-tolerance of Vaccinium uliginosum Linn,

SONG Chunyan,ZONG Changling, ZHENG Meixiang, TAN Zhiwen,ZONG Chengwen”
(Agriculture College of Yanbian University, Yanji,Jilin 133002, China)

Abstract: In this study,the tissue culture seedlings of Vaccinium uliginosum Linn. were used as material,

the EMS mutation system has been established.,the alkali-resistance mutants were screened by using EMS

and NaHCO, combinative stress method, and identified with some physiological indexes. The results

showed that:(1)0. 4% EMS immersion the stem 4 h was the suitable mutation concentration, survival rate
could reach 46. 7% ;when 0. 1% EMS was applied into the medium 3 days,survival rate could reach 50% ;

the suitable concentration of NaHCQ; was 8 mmol « L™',after three times alternating culture, two candi-

date mutants have been screened; (2) Identification of physiological index showed the activities of SOD,

POD and proline content which significantly higher than those in control, the content of MDA which signif-

icantly lower than those in control. The study showed the mutants have some ability in weak alkali-toler-

ance.
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L' NaHCO, AbBEik 5] 7 d A 4b BEAR R A A2 KA 00
DLEIRR T 5J,34B0 8 mmol « L' NaHCO, 4bHE 58
S TR AR B AR T O R B E Y i 58 AR A
VEE TR 7 0 2503k 21 2 LA 48 K 2 504 R 1 OE F
A BRI AR S5 K 3 T S0 45 B S A 4

AE EMS RERRAME TEHEFNFEERMEEERBRL

Effect of various EMS concentrations and treatment time on the survival

rate and multiplication of the shoot tip of V. uliginosum

EMS ¥ Ji¥ Aib FL S [1] -2 IR - 238 B A5 A
Concentration of EMS/ % Treatment duration/h Average shoot height/cm Survival rate/ % Average multiplication rate
3 5.5 e 100.0 a 3.2 ¢
4 5.8d 100.0 a 3.3 ¢
0.3 5 5.9d 100.0 a 3.3 ¢
6 6.0 c 100.0 a 3.5b
7 6.2 ¢ 100.0 a 3.5b
3 6.5b 80.0 b 3.5b
4 6.8 a 46.7 ¢ 3.6 a
0.4 5 2.51 40.0d 2.5d
6 2.5 1 36.0d 1.5 e
7 2.51 13.3 e 0.6 f
3 0.0g 0.0f 0.0 g
4 0.0g 0.0 f 0.0 g
0.5 5 0.0g 0.0f 0.0g
6 0.0g 0.0f 0.0g
7 0.0 g 0.0 f 0.0 g
CK — 5.8d 100.0 a 3.2 ¢

T AN [ B8 R A [ YR 5 IR )86 2 Joh 388 =2 (] 7E 0. 05 A A R 22 5 T Il o

Note: Different letters indicate significant difference between stress levels and treatment time at 0. 05 level; The same as below.
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Table 2 Effects of EMS in medium on the survival rate of the shoot tip and multiplication of V. uliginosum

EMS ¥ £ Aib BB 1] -1 PR ES - 2 38 5 A5
Concentration of EMS/ % Treatment duration/h Average shoot helght/cm Survival rate/ % Average multiplication rate
3 4.5 a 100.0 a 1.3 b
0.05 5 4, 5a 90.0 b 1.3 b
7 4. 4a 88.9 b 1.1a
3 4.3 b 50.0 ¢ 1.8 a
0.1 5 4.0d 43.0d 0. 2¢
7 4.0 d 38.0d 0.3 ¢
3 2.0 e 6.0 e 0.1d
0.2 5 0.0f 0.0f 0.0 e
7 0.0 f 0.0 f 0.0 e
CK — 4.2 ¢ 100.0 a 1.2 b
&R 3 NalHCO; B SHEARKEHERKIM
Table 3 Injury case of subculture Vaccinium uliginosum under NaHCOj; stress
C NaH.CO?‘ e - Highesti;eigf;(e'_i;f&sﬂt injury L()Weit%ﬁe%grn?eﬂgﬁfijt injury ﬂ%%ﬁ iﬁ%$
‘oncentration of NaHCO, Salt injury Salt injury
/(mmol + L.71) 2 {l Value # % No. Yi{H Value # % No. index ratio/
0 0 0 0 30 0.00 f 0c
4 2 7 0 10 0.18 e 67 b
6 3 6 1 8 0.39d 100 a
8 4 4 1 3 0.53 ¢ 100 a
10 5 4 3 5 0.79 b 100 a
12 ) 10 3 1 0.86 a 100 a
P Iﬁil Mutant 1 W 5¢ 7% {42 Mutant 2
'?D 0.8l _ 0.004 . .
4o F ot = T
go03r |—-' REZ2
o (),2_ 1 0.001 1 . >
~ 0.005F 0.008 | a
£ 0.004 | If g ~ 0.007
s 2 E i ;g o0.0.006 .
<flom|
Z 01 0.002] EE<0s]  p :
= 0.001 (,002 1 ' g
AR Mutant R AL A& Mutant

B1 gk it 55 B 5K 72 A SOD.POD 3 41 e 77 1 I 2R 5 8 2 5 LU ¢

Fig. 1 The difference of the activities of SOD,POD and the contents of MDA,proline between the mutants
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ERKE 1T A~F. EMS ¥ i 4 3 v AS [R5 ik 5 K B[] F 4848 55 35 30 d 5 i A= KR e EMS YR 3 Bt ] : AL 0. 3% .6 hs B~E. 0.4% ,4~7 h;

F. CK; F~1. EMS Jiti A % 4b 2 i R[5 e J8 S bif (8] 5% 32 15 3 4k {015 3% 30 d g iy A ROR B0 . EMS e B Bt ) . F. CK3G. 0. 05%,7 d;H. 0. 1%,
3d;1.0.2%,3 d;F.J~L. EMS il NaHCO; Jir38 T 25 37 8k 41 85 1 42 KA i - F. CKL R I A EMS #il NaHCO; i IE % 55 95 3], 8 mmol « L !
NaHCO; 4b 8 7 d; K. 0. 4% EMS F1 8 mmol « L~ NaHCO; i 381 22 [7] 75 FH 0I5 — K35 3% 30 d; L. 485 i )5 — K AE 8 mmol « L~ ! NaHCO;
I B 4R FR 30 d,

Plate | Fig. A~F. The shoot tip of V. uliginosum growth status of subculture for 30 d in the different concentrations and time of EMS

treatment, Treatment concentration and time:A. 0. 3% ,6 h;B~E. 0.4%,4~7 h;F. CK;Fig. F~1. The shoot tip of V. uliginosum growth sta-

tus of subculture for 30d with different concentrations and time of EMS in medium. Treatment concentrations and time:F. CK;G. 0. 05% ,7 d;
H.0.1%,3 d;1.0.2%,3 d;Fig. F,]~L. Growth condition of V. uliginosum plantlet growing under EMS and NaHCOj stress: F. CK, normal
plantlet without EMS and NaHCOj; in the medium;J. 8 mmol « L=! NaHCOj3 treatment for 7 days; K. 0. 4% EMS and NaHCOj stress joint ac-
tion for the last 30 days;L. Subculture for the last 30 d with the 8 mmol « L' NaHCOs3.



