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Mitigation effect analysis of different exogenous regulatory substances on
different drought-tolerance maize inbred lines under drought stress

ZENG Wenjing, CHEN Fenqi, ZHUANG Zelong, DING Yongfu, PENG Yunling
(College of Agronomy ,Gansu Agricultural University, Lanzhow, Gansu 730070, China)

Abstract; Drought-sensitive maize inbred line TS141 was treated with five different concentrations of
exogenous glycine betaine (GB) or proline (Pro) ’s treatments under 20% PEG-simulated drought stress at seed-
ling stage, and distilled water treatment and drought stress treatment were used as positive (CK+) and negative
(CK-) control checks.The optimum treatment concentration for maize seedling drought stress mitigation effect was
selected ; 30 wmol + L' of GB and 400 pwmol + L™" of Pro. The drought-tolerant inbred line Chang 7-2 and drought-
sensitive inbred line TS141 were treated with optimum concentration of exogenous GB or Pro under drought stress.
The drought tolerance difference of different drought-tolerant maize inbred lines and the mitigation effects of exoge-
nous GB or Pro were compared and analyzed from growth parameters, physiological characteristics, stomatal charac-
teristics and leaf anatomical structure. The results showed that both exogenous GB and Pro alleviated the drought
stress damage of maize seedlings and restored physiological and biochemical metabolic homeostasis. The mitigation

effect of exogenous GB was greater than that of Pro under drought stress. After adding exogenous GB, the growth
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parameters of TS141 were significantly increased and the cell structure of the leaves was restored and arranged in
order, while the seedling length did not change significantly after adding exogenous Pro, and no significant differ-
ence was found in the leaf cell structure; the proline content, SOD activity, POD activity and CAT activity of
Chang 7-2 decreased by 47.01% , 26.33% , 15.00% and 66.08% respectively after adding exogenous GB, but only
decreased by 27.74% , 17.65%, 11.45% and 44.32% respectively after adding exogenous Pro. In addition, exoge-
nous GB or Pro had more effective alleviating effects on drought-sensitive maize inbred line; The growth parameters
of TS141 increased significantly after adding exogenous GB or Pro, while Chang 7—2 showed significant difference
only in root length; after adding exogenous GB, the proline content, SOD activity, POD activity and CAT activity
of TS141 decreased by 46.22%, 16.58%, 35.24% and 60.52% respectively, while Chang 7-2 decreased by
47.01%, 26.33%, 15.00% and 66.08% respectively, which were lower than TS141. Under drought stress, the
leaves of maize inbred lines reduced the diameter of xylem vessel, thus reduced the water potential of the catheter
system, induced the decrease of stomatal aperture, and reduced water loss. The deformation of the kranz anatomy,

the scattered arrangement of bundle sheath cells, and vascular bundles cells led to a decrease in the tolerance of

maize inbred lines to drought stress.

Keywords: maize inbred line; drought tolerance; exogenous GB; exogenous Pro; drought stress; mitigation effect
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Fig4 Effects of optimum concentration of exogenous regulating substances (GB or Pro) in maize seedling physiological characteristics



%5 3 3]

W SCHIAS < AN [ S NIRRT 0 SO AN ] it 524 T K 58 2R B8 SR G A R0 3 B 61

2.2.2 AR REINFRIAT MR E KT R A
W ESFkEGHw EWMOKEATHEBR
R B 7-2 PRI E A2 R TS141 76 5 A ALHIR ]
fEfEESR (R 1), TREURA SR TS141 ALK
JE Y I ERAR T RARKRE 7-2,
A AR =N N TR AR E 7-2, T
AP E K A S R R RS ST AR
KT BE R0/ B T AR A AL D) 3, (L
R AMRIE R [E (P<0.05) . TR2ETE 7-2
AL TURIEY B 25 22 5, ALK T8 L in
R TFBE 556 B L 23 50k T 10.11% ,12.76%
13.10% ,23.78% , S ALE A EF+ T 14.89% ;1M TS141
S SFL S B FIT B B R 3% 22 5%, o il b 7
5.15% ,17.80% ,ZALIREEIMLT & 7-2, PITAXL R
SALTEBE AR AR FE 3 KT R BE Y A8 A B
AL Y 1) ST S W TN DR AR A o R W N 0 -
/N, ERINANE GB B Pro Ji X FLAFIEA 1 L
() fR AN, HLIR]—F MR 1 4 o6 P 38 3R Y 52
ff 3N AR (P<0.05) . 5 CK-# L& 7-2 & nsh
J5 GB e S ALK B (AR R B 3 B TS141
HASALIREE B EJb 5 CK-AM HL B AN Pro
Ja B 7-2 KA E B LI, 0 TS141 %R ALS 5

5 CK-M ¥ e i E2 5 , st <FLUBR S o i
7 L,OME GB 5% Pro X EOKTiT R AL R E 7-2 &
SR, I LR IMAME GB 8 Pro X ] — H 38 5
BRSO, AR GB X i S FL IR AR R
1Y 25 fi R R 5 T ANIR Pro, #MNIR Pro 76 S FLIE AR FNEL
ST TH AR AT RIS AR

223 FRAmFARRESNRAAY ST E kT B
&M Fa EEYAERKREE SR D, EKE T
TR 25 5 A 1o Xof AN [ A 40 Wi 0l 2 g a2
TR TP EK B 38 RTS8 HARA /N, B
ARG T A B, ph 3230 B #6482 58 2308
KA SR W R A8 /N (DL S) o T2 e T i 5
AR E 7-2 24 iy S0 240 it i 5 g ) - 7
TARER 1) w20 B 0 B Bl T TS 141 Hf U A il
SRR kA T AR, TREURA LR TS141 £ T
A T AEFR ISR AR T FLHES 5 L, 4E 5 AR 4N
JiL T4 Bz A L HE B BRL ELASYE B, B 7-2 MR &
B RTE =S e o N W S L T P
GB 1 Pro Xiif S £ K A3 R B 7-2 WA
FEARTC 2, WK GB F T EMEAKL A
TS141 M 4 45 44 B 8 7k 2 H HEZ 3% 55, B A IR
GB X TS141 WG i3580 58 T-4MJE Pro,

x1 FTEPETRERE GBI Pro MAFHERBZEHFSALSHBZNT

Table 1  Effects of optimum concentration of exogenous regulating substances ( GB or Pro) in maize seedling stomatal parameters

mAh Qb H SELEE/ wm SFLIERE/ wm SALEAY wm? SFLECR SALIFEE/ um
Variety Treatment Somatal length Somatal width Stomatal area Number of somata Stomatal aperture
CK+ 38.763+3.381a 24.047+1.466a 630.276+38.730a 94+3b 8.957+0.378a

87-2 CK- 34.843+2.103b 20.979+0.449b 547.738+23.030b 108+7a 6.827+0.492¢
Chang7-2 T3 38.794+3.526a 20.652+1.723b 618.443+37.467a 99+4ab 8.203+0.398b
T2 36.764+1.013ab 21.112+1.466b 565.268+39.620b 98+4ab 8.311+0.406b

CK+ 41.105+1.015a 26.327+0.824a 718.892+38.316a 83+2a 9.308+0.459a

TS141 CK- 39.490+2.947a 24.972+0.380b 679.223+49.058a 93+2a 7.651+0.286bc
T3 40.680+2.088a 25.944+0.438a 690.369+36.05a 95+6a 7.985+0.268b

T2 " 39.698+1.742a 24.764+0.841b 669.223+47.857a 91+2a 7.309+0.499¢

I AR NE FRAUKR R — A S R AEA R BT 2255 B3 (P<0.05) ,

Note: Different lowercase letters in the same inbred line indicate significant difference (P<0.05).
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Fig.5 Effects of optimum concentration of exogenous regulating substances ( GB or Pro)

in maize seedling leaf anatomical structure
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