55 38 55 3 FEREMBEXRLHFR Vol.38 No.3
2020 4 05 H Agricultural Research in the Arid Areas May 2020

M E4E:1000-7601(2020)03-0081-08 doi; 10.7606/j.issn.1000-7601.2020.03.11

KEETARENXRBRXRI
AN IR B SERE Y A 18 N Ay
BANE, OB YED KA X

CHN A TR A SR T SL R %/ TR AR KRB, Hl 220 730070)

W OE N THRASIEAEB(CB) 5 T KA B o 1 2 b 0y ol S AL ) K H B4R GB A R B E ok B HA
MEHFENZBERR,RARRRESNEGCBAERMESE TR 6t E KB R F,H % 10C 1K M T 478 GB 3¢
EAMFHARG G EERENY R, FREN MEBEEADIFHEXMTFHL, X TFHRFS LFF BF
K JEARK R FF #E fu IR AR 8 E 5 A FMW 55.2% 45.4% 64.6% .61.3% 57.7%% 71.0% ; 4h & =+ Fr W 8 % 3| 45 &,
HPHpa e R WoEAE HARSE FHEMEE4AE SOD F % POD E MM CAT M2 3 8 7 282.7%.,
150.1%\140.6%\124.7%\374.4%\209.7%%!3 211.3%, # & 08 314 5% A 20 wmol - L™'F¢ 10 wmol - L™' 43 GB
MMEBE T ERYZEYRZE, LA ERIATAMTIRRRES G A EGE, R E R F(42.4%) R
“EAE(305%) B EEMN AR TAREREASERTAMNEE RN R E AT (12.6%~324.9%) , % & E 1%
WEMSNIRE GB IR E T, LFH R An 4 ¥ A 32 Mok 69 1R R 2% A 48 B 1 b OB & ST e Ar, R A ?EMM&T A
B H R R Ei%%ﬁm%ﬁ%ﬁ%,k%ﬁkﬁwﬁ GB %t F K 09 4% f# 3% & (0.585) th T 1 (0.454) ,

KR E K B R AR M AN R B e SR A

FE 2S5 .5513;Q945.78  XHKAREAD: A

Physiological response of different maize inbred lines to
exogenous GB under low-temperature stress
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( Gansu Provincial Key Laboratory of Aridland Crop Science/ College of Agronomy, Gansu
Agricultural University, Lanzhou Gansu 730070, China)

Abstract: To explore the response mechanism of exogenous glycine betaine ( GB) on improving the cold re-
sistance in maize and to compare the cold mitigation effect of exogenous GB at germination and seedling stages, six
different maize inbred lines were conducted under different concentrations of exogenous GB, and the effects of exog-
enous GB on seed germination and seedling physiological trait across 10°C low temperature siress were analysed. It
showed that maize seeds germinations were significantly inhibited and the seedlings were clearly hurt under low tem-
perature stress, thus, the germination potential, germination rate, plumula length, radical length, shoot fresh
weight and root fresh weight were decreased 55.2% , 45.4% , 64.6%, 61.3%, 57.7% ,and 71.0%, respectively,
and relative conductivity, malondiadehyde content, proline content, soluble sugar content, SOD activity, POD ac-
tivity and CAT activity were increased 282.7% , 150.1% , 140.6% , 124.7% , 374.4% , 209.7% , and 211.3% , re-

-1

spectively. 20 pwmol + L™" and 10 wmol + L™' GB had the largest cold mitigation effect at germination and seedling
stages, respectively, which increased seed germination and decreased seedling physiological injury, excluding rela-
tive conductivity (42.4% ) and malondiadehyde content (30.5%) were significant decreased, the content of pro-

line, soluble suger and the activity of antioxidant enzyme were significantly increased ( 12.6% ~324.9% ). Under the
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optimal exogenous GB concentration, the GB cold ease index (EI) of corresponding traits as evaluation indexes,

then using the membership function method to comprehensively evaluate cold mitigation effect of different inbred

lines at two stages, and the cold mitigation effect of exogenous GB at germination stage (0.585) that were better

than seedling stage (0.454).

Keywords: maize inbred line; low-temperature stress; exogenous GBj; germination stage; seedling stage;

physiological response
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Table 1

Mitigation effect comprehensive evaluation of exogenous GB under low temperature stress

SRR A (B &)

SRl fE ()

L . Membership value ( Germination) By Membership value (Seedling) By
Concentration Total score Total score
H105W K22 B68 H105W K22 B68
Tl 0.530 0.559 0.558 0.549ab 0.531 0.499 0.468 0.500a
T2 0.558 0.622 0.762 0.647a 0.622 0.407 0.345 0.458a
T3 0.345 0.456 0.567 0.456b 0.645 0.432 0.330 0.469a
T4 0.167 0.238 0.289 0.231¢ 0.373 0.266 0.226 0.289b
T5 0.031 0.010 0.025 0.022d 0.460 0.330 0.202 0.331b

B RNE FRE 53 5R0R P<0.05 KV-25 8%, TR,

Note: Different lowercase letters in the same column indicated significant difference at P<0.05 level. The same as below.

®2 MNECBRAEBTEREBXIRZMFHRERNFTESF(FE)

Table 2 Variance analysis of germination traits for maize inbred lines under exogenous GB treatments ( F' value)

A5 S YR K KR 23S AR K JYR 2E it T JRAR e
Variance source GP GR PL RL SFW RFW

H 3¢ % Inbred line (IL) 90.36* * 132.25** 413.92** 185.86* * 4359.83 " 416.30" *

AbFE Treatment (T) 690.36* * 971.32* * 1519.10* * 1563.27 " * 6260.37" * 3281.23**

AR XAEEE ILXT 36.52* * 29.66* * 21.70* * 25.50* * 411.15%* 67.18**

TE: o+ + TR P<0.01 KPR EBE, TR,
Note: #* #* indicated significant difference at P<0.01 level. The same as below. GP: Germination potential; GR: Germination rate; PL; Plumule

length; RL: Radicle length; SFW: Shoot fresh weight; RFW: Root fresh weight.

R3 MECBRETEXBXZDIEERMATELI(FE)

Table 3 Variance analysis of maize seedling traits for inbred lines under exogenous GB treatments ( F value)

AR SRR X LR [Eiey MEm SR AR SOD & POD 7k CAT 75
Variance source RC MDA content Pro content SS content SOD activity POD activity CAT activity

HACH IL 533.48* " 535.44* % 56.69 " * 56.12% 110.94* * 20.50 " * 206.04* *

LbFE T 1560.75 * * 4776.52* * 1590.80 * * 1935.46 " * 4057.01** 2505.07 * * 1854.11 " *

A2 BxALBE TLXT  211.92** 157.08* * 15.88 " 1279 * 29.59 " 3.72% " 38.19" "
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Fig.1 Effects of the optimal exogenous GB on maize seed germination for inbred lines under low temperature stress
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Fig.2 Effects of the optimal exogenous

Table 4  Optimal exogenous GB ease index ( EI) of germination traits in different maize inbred lines under low temperature stress

F1 22 % Inbred line

SEHI{E Mean
5 R CV/ %
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Table 5 Optimal exogenous GB ease index ( EI) of seedling traits in different maize inbred lines under low temperature stress

Az & AT [S Pt g IHEMR S TR SOD i POD i P CAT &Pk
Inbred line RC MDA content Pro content SS content SOD activity POD activity CAT activity
H105W 0.711a 0.527b 0.423ab 0.503b 0.040¢ 0.323b 0.590b
K22 0.753a 0.551b 0.505a 0.515b 0.090¢ 0.274b 0.965a
B68 0.712a 0.555b 0.353b 0.839a -0.040¢ 0.583a 0.567b
ND246 0.464b 0.757a 0.177d 0.325¢ 0.309a 0.355b 0.690b
Va35-2 0.710a 0.631a 0.233¢ 0.287¢ 0.334a 0.445a 1.107a
Val02 0.765a 0.680a 0.284¢ 0.144d 0.225b 0.440a 1.013a
SEH{E Mean 0.686 0.617 0.329 0.436 0.160 0.403 0.822
A5 RECV/ % 16.22 14.51 37.14 55.58 95.40 27.36 28.50
Fo (REMETHRMEEIINE CB EARABXRZNREZEBURESIEN
Table 6 Mitigation effect comprehensive evaluation of optimal exogenous GB under low temperature stress
HF I H RJE{E Membership value
Growth stage H105W K22 B68 ND246 Va35-2 Val02 SEHIE Mean
% Germination 0.442¢ 0.175d 0.507¢ 0.866a 0.752b 0.766b 0.585
T Seedling 0.409ab 0.508a 0.513a 0.383b 0.523a 0.390b 0.454

T AT AR NG FRRIRLE P<0.05 /K250 3,

Note: Different lowercase letters in the same line indicated significant difference at P<0.05 level.
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