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Comprehensive evaluation of physiological and biochemical indexes and
drought resistance of new maize inbred lines during seedling stage
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Abstract: Seventy-three new maize inbred lines cultivated by our research group and seven known lines were culti-
vated under simulated drought-stress condition in greenhouse to investigate the relationships between drought tolerance re-
lated physiological and resistance and drought. Through testing and analyzing their WLR and RWC, 15 inbred lines were
selected. Five physiological and biochemical indexes of these inbred lines were examined including proline content, mal-
ondialdehyde (MDA) content, SOD activity, CAT activity, and POD activity. Based on the classification of five physio-
logical and biochemical indexes, drought tolerance of the inbred lines was evaluated. The results indicated that WLR,
proline content, MDA content, SOD activity, CAT activity and POD activity were increased, but relative water content
became decreased. The comprehensive evaluation on drought tolerance of these lines classified them into high drought tol-
erance (four lines), drought tolerance (three lines), medium drought tolerance (two lines), drought susceptibleness
(three lines), and high drought susceptibleness (three lines) .
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Table 1 Maize Inbred Lines and their numberings

ETRE) HACR % RN ETRE) HALR G HACA
Number Inbred line Number Inbred line Number Inbred line Number Inbred line
ZMO01 12YWT160 M21 12360009 ZM41 12YWT146 ZM61 12YWT256
ZMO02 12YWT262 M22 237 ZM42 12YWT116 ZM62 12YWT106
ZMO03 12YWTI121 ZM23 12YWT266 ZM43 12YWT112 ZM63 12YWT182
ZM04 12YWT138 7M24 12YWT166 ZM44 12YWT239 ZM64 12YWT218
ZMO05 12YWT247 ZM25 5CMI203 ZM45 12YWT136 ZM65 12YWT108
ZM06 12YWT169 ZM26 SCLWI203 ZM46 12YWT126 ZM66 12YWT148
ZMO7 12YWT010 ™27 SCWIL202 ZMAT 12YWT254 ZM67 12YWT269
7ZM08 12YWT110 7M28 11 561 M43 12YWT248 ZM68 12YWT1234
ZM09 12YWT140 7M29 CA211 ZM49 12YWT144 ZM69 12YWT184
ZM10 12YWT232 ZM30 12YWT204 ZM50 12YWT104 ZM70 12YWT186
ZM11 12YWT11 -2 ZM31 12YWT212 ZM51 12YT170 - 1 ZM71 12YWT172
ZM12 12YWT210 7M32 12YWT240 ZM52 12YWT238 ZM72 12YWT211
ZM13 12YWT186 7M33 12YWT267 ZM53 12YWT162 ZM73 12YWT156
M14 12YWT270 7M34 12YWT224 M54 12YWT268 ZM74 E28
ZM15 12YWT241 M35 12YWT11 - 1 ZM55 12YWT103 ZM75 H21
ZM16 12YWT164 ZM36 12YWT243 ZM56 12YWT154 ZM76 1 14
ZM17 12YWT182 ZM37 12YWT184 ZM57 12YWT206 ZMT7 CA339
ZM138 12YWT228 7ZM38 12YWT134 ZM58 12YWT260 ZMT8 K70
ZM138 12YWT246 ZM39 12YWT252 ZM59 12YWT242 ZM79 7 818
7ZM20 12YWT0010 ZM40 12YWT152 7ZM60 12YWT230 ZM80 # 853
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FIFE oK B 28 R AR SR T oAb MBH R
At Bl B 4l 2 SR ), 1 3R (R) I 28/26°C (1
R/Bi b)), 16/8h JEHR . HE AT BRI T %A 15 4
BI/NE L (55 8 em x 48 3.5 em, B AL AR E
20 MK, BEAL 4 MR, B TR 8 (40 x 20 x 15
em) , IEH BEK, K E—F— DI IR RE 12
Hoagland B FRRFFAI B K B R AP, Frghmik s =
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JEAR_E AT ST AL FE 12 h( S KR AN 5 7K
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H,DW: M0 T E), kS OGP A 2 50
3ﬁ>>[12]o
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Fig.1 Effects of drought stress on WLR of 15 inbred lines
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Fig.2 Effects of drought stress on RWC of 15 inbred lines
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Table 2 Variance analysis of five indexes among different varieties by various treatments

Pro & &
Pro content

Variance source

MDA &t
MDA content

POD {7
POD activities

CAT 75
CAT activities

SOD 75
SOD activities

FhAIE] Variety 7.977" "
ALFRIE] Treatment 285.971" "
AP x AL PEE] Variety x Treatment 8.311" "

27.629° "
22.902" "

1.939"

47.833" " 15.123" " 34.539" "
362.61" " 151.017" " 121.889" "
26.289" " 3.804" " 10.503" ~

e o % FR P<0.01, x £/R P<0.05,

2.3 FEMEXT Pro 1 MDA S 20T
XA, TRPHA T IS EKRALRR

wn
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Pro #/(ug
Pro content

[ iF % Normal
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AR (E 3).
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Fig.3 Effects of drought stressed on Proline content
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Fig.4 Effects of drought stress on MDA
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Table 3 Drought tolerant indexes of each indicator

for maize inbred lines

Pro & MDA ¥ SODIEM: CATIEM:  POD &
SR Pro MDA SOD CAT CAT

Line content content  activities  activities  activities

/% /% /% /% /%

ZMI11 5.03a 0.93cd 0.04c 3.29b 0.31h
ZM13 1.50¢ 0.52h 0.20c 0.33h 0.53g
ZMI4  0.34i 0.30j 0.18¢ 0.78f 2.03a
ZM21 0.46h 0.66g 0.0lc 0.95e 0.00i
ZM25 1.30d 0.03k 3.15b 4.60a 0.77f
ZM41  0.96f 0.79f 0.60c 1.03e 0.06i
7M49 1.12e 0.%c 0.16¢ 1.06e 0.26h
ZM52 1.88b 0.88e 0.03¢ 2.92¢ 1.47d
ZM61 1.25d 0.99 0.06¢ 1.35d 0.30h
™7 0.13; 0.98ab 0.52¢ 0.25h 0.21h
ZM75  0.78g 0.28j 0.44c 0.66f 0.02i
ZM76 1.58¢ 0.76f 22.22a 3.00c 1.66¢
IM77 5.11a 0.47i 0.89¢ 0.53g 0.93e
ZM78 1.56¢ 0.95hc 0.45¢ 0.73f 0.07i
ZM79  0.34i 0.9de 0.29¢ 0.47g 1.81b

x4 EXREXZEPREUEETM
Table 4. Comprehensive evaluation of drought tolerance

for the inbred lines

B /‘F\’r;)' A I)/I\DFJ'& ?OD f}AT POD i

= R ER iR T W B
he  Po MDA SOD GNP pOD T

content content activities  activities  activities

ZM76 4 3 5 5 5 22
ZM11 5 4 1 5 3 18
ZM25 3 1 5 5 4 18
ZMT77 5 2 5 2 4 18
ZM52 5 3 1 4 4 17
ZM61 3 5 2 4 3 17
ZM78 4 5 4 2 2 17
ZM49 3 4 2 4 2 15
ZM79 1 4 3 1 5 14
ZM13 4 2 3 1 3 13
ZM41 2 3 4 3 1 13
M7 1 5 4 1 2 13
ZM14 1 1 2 3 5 12
ZM21 2 2 1 3 1 9
ZM75 2 1 3 2 1 9

V25t WLR .RWC . Pro &5 & \MDA & |
SOD . CAT J POD { P J& K P BP0 71 48 % 1 Al
FEAERRIO-2 ) Hod  RWC 15 T s2 T 5 e 5 6 A
K, WLR MDA & it 5T 5 i 52 IEAHC, EATr A2

A 2 /AT SRR 5 Pro 5 2 SOD, CAT ., POD 1%
PR R P38 2 IE A, H— 5 Y PN A2 fh 1 2
KA R RIS R UL T & A AL
Tebn 5 A 28 R P2 T3 i AH =) & 1 .

SOD ZHLAA N K SR A7 76 18 A8 A Bl R0 R A
TR E A A RS AR R e
FAL A (CAT) Flad ALY (POD) 23 57 RIEE Ho 53
fife R oE A TCE K, =R T — 1> 58 B 1 B 4
fhdiE 2 TN B (MDA) J& % F A9 B IG 2 E L 48
B, 4D T 40 FE T MDA 25 B AH X A8 AL R B, 7T
it 5 SOD.CAT.POD — B PEAF-7E A AH G R
AR REL , FEL R R T AR MDA &
I8R5 SOD. CAT, POD i PEF8 AR W) & 1y A
ZM76 Fl ZM79, W) & FEEE B . FL IR R AT ek | A
[F] 1 28 2 (A REE325 PE: 5  2 1R Ay A 0 A48 L5 140 92 35
P W, e S WLR AT BEAFAE AR SC 6 R
AT I AR BRI ) S W G B, LD R AT
REJEANIR F 22 R IR LT EEAFTE 25 5 o 45
A 15 AL R HIT RN AT RS e
IR RN A X K R g R B, R AE ZMT6
ZM11.ZM25 . ZM77 . ZM52 . ZM78 . ZM49 FI ZM14 [ 58
R XS EE AW G

ZE TR SR O o A A R PR AT
ZEATEH A5 R R oKk A 28 R NPT A7 E
B2ESR. Z kPSR 0 E PR A 5K R ZIMT6,
ZM11.ZM25 ZM77 7+ 2 s X HA — @ ) A,
Hrp zM76 5 ZM77 HEFHIR EARPLR AL R, ZM11
1 ZM25 N AREAHE M E R AL R
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