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Screening of Heat Tolerant Somatic Clone on Sweet Corn and Waxy Corn
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(College of Life Science, Zhongkai University of A griculture and Technology, Guangzhou 510225, China)

Abstract: The paper induced callus from immature embryos of sweet corn and waxy corn. The effect of media on

the callus induction, subculture, quality of embryogenic callus and the frequency of plantlet regeneration were studied.

The paper also cultured callus under different high temperature to improve heat tolerance of maize callus. The results

showed that the high quality and high induction rate of celli were obtained when N was used as the induction medium.

At the same time, the frequency of callus induction could be greatly improved when 2 mg/L. 2,4-D were added, and it

also generates a few variations. MS was suitable for regeneration of callus. In the period of callus induction, tempera—

ture should be raised step by step to a high of 40°C and remain for 12 h. Finally return to the original environmental

temperature. This way can help callus improve heat tolerance, with keeping health. The paper analyzed the degree of

heat tolerance of these treated calluses by testing concentration of proline and ion conduction rate.
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1.1 kA

IR LA K A 2 R M0 15N PEE 1 45(T5).
il 2 S (TOWE AR I R M TS 10 ~
13 d F4NFEE R 1.0 ~ 2.0 mm K/h—FLLIIE
1.2 HE%REE

A 25 T R 95 5L Nt~ 48 &0k e 300
mg/L+ 7K % 75 11 (CH) 500 mg/L+L JIfi 2 % (pro)500
mg/L.+2,4-D 2 mg/L+ FEHE 30 o/L+ Bl 6.5 ¢/L,pH
4 5.8,

O3 3 SR I - MS+ JK i 5% B 1 (CH) 500 mg/L+
- Hﬁﬁ@f{([’m) 500 mg/L+ JJLEE 100 mg/L + 6-BA 1
mg/L+ KT 0.5 mg/L+ FEME 30 o/L+ BifiR 6.5 /L, pH 18
5.8,

ST A= KRG 92 35 L 1/2 MS+ /K i % 45 1 (CH)500
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mg/L+L— fifiZ 2 (Pro) 500 mg/L+ JJLEE 100 mg/L+ NAA
0.5 mg/L+ P 3 mg/L+ HERE 30 o/L+ Biifig 6.5 /L,
pH {H 5.8,
1.3 MR

PR AAL o Wy, — 13— ELAE 25°ChikqT
A ARG O — I e N ARG T4 1, R
LA PP LI T BE , DL 30°C(6 d) R ik i 1f
IR KU H 2 35°C 4 d).40°C(3 IFF IR, SR FEA
25CHIE SR 6 d, VEIKIE A KA E W@
21, ERJEAETE TR A A 80U M #A A Ak
ICE BT 3 UROfE | 1 IR 12 55 33 5 A 414t
FIA AR K, 6 d 5 A S A K i = (R
B VE J5 0 2 2L ) e FE — i e E )/ G x (6/
K)o T S K22 S AR HE AR A i A P A0 0
S e S I 2R i
1.4 BEEKES

WO RE AR SR A R, b
£ 5 em AR, B HB AR IR R KF 4
em B AR AT ARG 35 o oS30 5 P A A iR
I S 7K 238 RSB RRRE R 37 1 o
1.5 HFEHSBSEHKRN

Wt AT T5 . T6 B H CK 40 4 4it, 3 14
ANBEFRL, 43 9% T 25°C(24 h).35°C (12 h), 40°C(12
h) FREEE R . 43 BIH TS \TSCK \T6  T6CK (R B 3
AEEVAAL 0.2 g, IIATE & 80% £ T
SRR BIFEE AT B 2 25 mL ZIEE T, 1 80% 2.
FEVERFER , 222 10 mL, JR2) ;80°C /K IAHEHL 20
min, [ BUR TPINAL 0.4 ¢ A&l H1 0.2 ¢ T PE
7, SR EUHRY: 5 min, U8 TG IUE 2 mL, A 2
mL VKSR .2 mL B = FE5R), WKV Pk 1s

min, BEGME 520 nm 4% OD {E..
1.6 BAEEKMHRKRHUE

FREBORT HERIAR S (R B AR AR I I 0.2 ¢, 43931
VEATLL R ALEE . A 1 4 38°CHAET#han , AT
FEK 65%; ALFE 2 SN 42°CIRH G, AR EE N
80% , T N TS M4 43 A4 TIB Zb 38 1 h F1 4 h
Jei 05 I 2Rk 3 BT AR X 75 1 o i R K% =
(Wb BEFT I F T — Kb B A ff )/ A B
T % 100%.
1.7 BEEKMN R RERE X 3 A

B R B2 1 em KB A HZERE T, H
PERREAEM H L A 25 mL 2555 F/K B 4 h, K5
FHHL S 58 H 2R (R1) 3 Jro B A 78 Ak ki b
20 min, &A1 Z 55 I S R (R2), AL S
% =R1/R2 x 100%,

S FR G TR SPSS 14.0 %0 b B A
JPiEAT o
2 SR E55M
21 MS 5 N iZ5FEH LR

I B A5 L 2 A AL 5 R B0 1 e IR A
ARG, AR R, B KRR E AL, 2t
B R AR, AR 22 P e
R HMELLME B AL T 5 T R A5 2H 20 4 i 1A 45
FARATL, 3 BbELy , S ek Syie, R URIR , A KA
PR KIHARAA I, fE o R AR B A= 5 T A A4
ZH AL A DR R KRR RIS S5 R, TR AL vk
AR I, (B I A B R 5 4kR (HULF
g arkne )y, AR 44,

F1 AEABEFENAGAAERKNZN

Tablel Effects of different medium on callus growth %
B gtk Hizr g HifR A iR
Medium Rate of bud Rate of callus Rate of rooting Rate of browning
MS 100.00 a A 100 a A 4452 a A 18.56a A
Ne 59.80b B 100 a A 13.88b B 0.00b B

TE: RAPREGIAF/NG FRFIR 0.05 KPR EE, KSTFREOR 001 KPEREE. TKRR.

Note: Lowercases in the same row indicate significance at the level of 5%, the letter case indicate significance at the level of 1%.

The same as the following tables.

M3 1 AT LU, MS Fil N B 545815 5
RS, His SRR 100% , Uil E KIS S
HAEm M, N 8553605 S @i 414U i Lt MS
I L ZER AR AR LR B AR T MS, £ h
T ASAAZH25 T0 MS 15 50 T A 22, il 4

2RI 100% , HZFR, 20 T Blgfh 4141,
G AR R Ng IR LU ARGE G i A
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24-D AR EEIRLNE, WEGALN
P LA T5 o FEESAEE 150 2 kdkrhy
i 2,4-D 2 mg/L, TE5 3 AR e EB @ gl 2t
Bk 3 b, L0 AT I 45 4 20 R L R
2,4-D 2 mg/L, ZRMEHHLN I 2,4-D 1 mg/L
W,

R2 2,4-DWEUGHLARIZNE

Table 2 Effects of different concentration of

2,4-D on callus types %
2,4-D ¥ % (mg/L) i 1m# 1 #!
2,4-D content Type 1 Type 11 Type 111
4 5045a A 1698 d D 3257bB
3 3795bB 2455¢C 37.50a A
2 14.53dD 57.12aA 28.35c¢C
1 20.53 ¢ C 40.77b B 38.70a A

H1 3 2 AT LA 1 ,2,4-D 2 me/L AEfE 3575 s
A ZHZ T 3 me/L 5 4 mg/L @G £
[ BRI, HA5 2,4-D 2 mg/L 19 1 B dnfhkk 3
AR . R BRI 2,4-D Al A A A
St HAR S5 T ANRRE , HLMR B K e 2 B A i T
WA, BT LA 2.4-D 2 me/L ¥R EERE AT P2 AR AR e L
ANERAE AT, 1 EL A 4 U et i .
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Fig.1 Relative growth volume of callus in temperature

selecting procedure
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Fig.2  Content of T5 with proline curve
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Fig.3  Content of T6 with proline curve
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Table 3 Proline concentrations of TS and T6

callus after selection W ele
Tlﬁl:fnl 25C 35C 40°C
TS 56.57 185.79* 89.02
T5 CK 28.15 97.90 60.23
T6 55.34 200.87* 154.54*
T6 CK 28.75 86.02 82.50

1% A p<0.05, Note: * indicates p<0.05.

I R T AR B , 20 VS T 7K, Ve J3E vy L 44
PEBRE I RN A Y B B A R
o5 UK i AR A R I S5 30 5 PR 2R AR
Al R RN ER KRR, e fRE L
JR W) 32 PR B i PR 0 LA B AT 5% W 1 221 e
HEPLRE S . MIE 2. 3 AT RIA Y, 2R e 1)
TS T6 55 4L 4L LA Bt BE B i 22 R % = &R Fr 34
e 2% 3 k25 150 B 8 i PR 11 78 475 20 2 2
T g OB T BT IR, e 35°CHT TS\ T6 fy 4
WG ES) HE Yo I B 2, 40°C IF T6 A3 i 34 1 3% /K-
VA 28 3 i A 1 () 5 2 2L P e B 45 314
1, A —E WA  A7E 40°C iR A F T, Il
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LR A 12 1) i 2 P 2 o A R R R
TR R AT REZ 40°C Y MR T AEY A K
SN, 5 SRR B AT AR T TR AR 1o
2.5 BEEMM A RKERFIREEERE

x4 FRLGETHEEKRMFRKRRENL

Table 4  Leaf dehydration under different treatment %

AP (h) ALBE = (h)
1
fh Treatment 1 Treatment 2
Variety
1 4 1 4
T5 46.71b B 51.18 b B 40.29b B 67.27h B
T5 CK 57.81aA 78.05a A 60.21 a A 8529aA
*5 AEALETHEEERBENESEATW
Table 5 Relative electro conductibility %
AbHR—(h) ALEE " (h)
=]
iy i Treatment 1 Treatment 2
Variety
1 4 1 4
T5 62.50b B 66.05bh B 4998 b B 57.19b B
T5 CK 73.29a A 89.38a A 5436 a A 78.00 a A
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