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BT 5 2R G ek R ARG A AL, IR AAEEE M, EIKH,0,47 A — B4 42, MM fE
T F b st Mg R AR . BN EAR A KT FARA T A IGR F O R B KB E RGO RELE,
ZIF FIri8 T IM R KA BR T BT 38 52 AR A KB & G 09 &34, Bt Mg iR 2 R4 W a9AR A BUKEE /), M 1%

F Rk et B KB e T K IR, 25 T 2R 4T,

8T ok XA BT ES; T F M, AR ABKEE S

T sk X BREED T B EER R
—, REMFREY, +FWha<mI mmiE N Ky
ST, O AT DL A R R A TR
A5 . ERIE N E AR AKAED, TRER N He 3
PR PERINLE] — B2 B2 AR R
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NIRRT ENED, (ENESH T2 5
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ERE 2 O B N (R RS Tk e s/ E | HE et /] 7))
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(Brassica oleracea) (WuZ52012). Hift(Gossypium
spp.) (B &552016) I/ N (Triticum aestivum) (Ma
SE2014) 5 EYIE U, 4ERFEMOK & &, 32
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JAsEAAE 50 T IhRe ) 3 2R 20 SRFR
2K FI R H 6 (methyl jasmonate, MeJA)FIZEFR- 7
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AR % ToK(Zea mays L.) “FBHIS81E N
IR, 1% SRR H 5815 min, FHZ51H
IKIEVE, BT 30°CEFRAE L3 do R —3
(I W5 75 %5 1/2Hoagland & 72 - 7EBR UM
H R B K R FRFBIE FE BT N LA = gk AT Ry
F%, JEHB/BEEE 13 W11 h, 5 A 17~25°C, {E N
55%. #ART dfF, fEE TR IMALS% IR £ k-
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AL FE24 h)E, FH10 wmol L7 3 #i 2 FY g kb #H 2
ho fEBANYHIGFRSEY, G4 dE#H—E TR,
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MeJAKLFE A AR (CK+MeJA), PEGAbFE At bk (PEG),
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ks 2018-04-10  f&%E  2018-05-18
#EE EXRHE T RI(2015BAD22B01).,
#o IHHE—EH.
* Ol AE# (sqzhang@ms.iswe.ac.cn).




992 T A P )

COR Inc., Lincoln, NE, USA)#HT A HH . S
FL 5 FERIZE S R M E . N6 em’, LR T
55 N800 pmol-m™-s™, A% 500 pmol-s™
1.3 A ZE#(malondialdehyde, MDA) L X H,0, &
EHINE

X2 B 56 4% R TE I AIAR SR 35843 2 S HORE,
EH,0, FIMDA )& & . MDA® &l 5 2% Heath
FllPacker (1968) ik, H,0, % =l i€ 2% Velikova
Z5(2000) 3 ik o
1.4 EAEGEMERINE

1045, HL0.2 gty FIAR 2R, K _EAT B
SR, B0, BB AR .

AL B AL (superoxide dismutase, SOD)
i M %€ 2 i Beauchamp Al Fridovich (1973)3CHik;
I E ALY (peroxidase, POD)VE 14: 1l i€ 2 i Koch-
ba%(1977)3CHk; it S AL E B (catalase, CAT)JE P4l
7€ Z i Hamurcu%%(2013)3CHR; HidA i fR S A04)
fif (ascorbate peroxidase, APX)i% 4l i€ 2 B Na-
kanofl1Asada (1981) 3k
1.5 MRS EERNE

I B A5 7K 2 (leaf relative water content, RWC)
(R e - B2 v 56 4 R i (Y oS, 2l Machado
FlPaulsen (2001)1) /52 o

BIEC10 emK )M Fr, RS 28 %5 35 5 N
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o $EKY M AREEEL BT, B4 e IR . S8
Jo T BEARAR 2R A IR 28 5% B S TN 3005 B4 A8 V) &
712 (Soil Moisture Equipment Crop., Santa Barbara,
USA)ATINE, & kIEH0E 770.1 MPa, BLZ& % /)
90.4 MPaAy ik, W BEAN H 386 B2 R B0t 82 ) 4F
SRR E . R R OGRS, 15
& E1E 0 HT RS WinRHIZO (Regent Instrument
Inc., Quebec, Canada)itH LA . K& MR AR
W 7K B8 73 FH B AT I TR) P B 7 AR 3R TR AR HH 7K B R 3R
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Lp=VxS'xP"'xt’

X Lp AR R T (m s -MPa™); V2t

(s) A 1) P 38 3o AR AR P ZK O AR AR (m); S ik
TR B i F I RU(m?); P ) i R 45 I 1P
(EDAN AN /1, MPa). /K 5 A B T AL T
K5 PG R T2k R 2RISR R R .
1.7 HgCLAL IR & 75 BB iR 2200 E

KPR E VR GE 28 2 . 410 minil g —
R EKGH R K M E R, WEeik. AR5
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Vefa s AR E . e HIRRAE S, A AU
G R, 8RR & EHE 5 &2 4 WinRHIZO
(Regent Instrument Inc., Quebec, Canada)it% M F
R AXH:

T=MxS"'xt

R 7975 s 15 % [mmol (H,0)-m™s™"]; MJ&t
(s)RF ] P 0 320RE A 1 2R PR 7K (9 B8 7K J5i & (mmol); S
SR A AR B 2R T AR (m?) o
1.8 RNAZEUK SERTE 2407

[F] — AL BEGE B AN E AR, %03 emAK AR S
ITIRFE(Z90.2 g), TEMRA R HTES 20K . AN b
HEANES . FIFHRNATREGAT & (Z O, Omega)
FREUMRNA, 153 MRNAZ i Dnase 403 5, H
cDNA % — 8 & ik & (Promega) HEAT [ e s 5
A EECDNA L 3 I NCBIFY 2 31 £ K /K il iE & [
(ZmPIP) 3 R I ¥ it & 5149, F GAPDHEEA
TERWNSERF(EED. LA RIIcDNA SR, FIFH
GoTaq (Promega) S 7 {7 £, 7EABI Quant Studio7
Flex” 58 B RGuHAT & s, BTS2 % At
B CAEIRQ ™ AT T
1.9 HIBAIBS4E

SKFHSPSS 19.0% #EfE [ 7% 7 o E 504, s
FH SigmaPlot 12.041Origin 8.01474: .
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2.1 TEMETINEMeJATT ERGNES KRS
G
MeJ At KB G A AR R A (2t

IEH K AT, XA EIR RN IMeI AR, fH
PREDEEER T RAAL, L MG E R R
LT AT RME T, motaER, [ILTE
DA S 725 U 3k =R 22 il 25 BRI AN ITMEeJ A5, =
H A B E K (1) X3 B R FTR F e T
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Table 1 Primers used in real time PCR experiments

H A L[ 519(5'—3") R 5IH(5'—3")
ZmPIPI;1 CCCCTACTATGTTACGTGGAGTTC GCGGCATATTACACAATTGGTA
ZmPIPI;2 CTCATTTTATGCGTTGGGATGT ACTGAAACCAAGAAAACCCTGA
ZmPIPI;3 GGTTCCCGTATCCTTTTATGC AATCCAGCTGATAGATAAACCCAC
ZmPIPI1;4 GCCATCTACCACCAGGTGAT GGGCAGACAATACATTCCCC
ZmPIPI;5 CACGTGGTCATCATCAGGG CGTATGCTGCATGGTTGCT
ZmPIP2;1 CGGGTCGCCTTTTTTTTG CCCTTGAGAGTCACGACATGA
ZmPIP2;2 GGCCTTCTACCACCAGTACATC GGCCTTTCTTTAGCTCTGCTC
ZmPIP2;4 TACCGGAGCAACGCCTAAG GAAAACAGCAGCGAGCGA
ZmPIP2;5 TGTCGTCGTTGGTTGCCT CACAACAATCACACTAGCTTGGAA
ZmPIP2;6 TTTAAGGTGAACGGAGAAGGAGA GAAAGCTACTGCTGCTGTGGAT
GAPDH AGCAGGTCGAGCATCTTCG CTGTAGCCCCACTCGTTGTC
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Fig.1 Effects of exogenous MeJA on gas exchange parameters of maize seedling under drought stress
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Fig.2 Effects of exogenous MeJA on H,0O, content of maize seedling under drought stress
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Fig.3 Effects of exogenous MeJA on MDA content of maize seedling under drought stress
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B AT, DT 388 S A3 ok v 2 SR T
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K2R R KERIR N

TR P R 2 K R S 7K 38 SR 7K
SRGLII TR . 1B K E T, AR ARAR 2 it
MeTAXT I F A & /K BRI B /K A 52,
FHXS S 7K B LI97.7%, I KA 4ERFE-0.1 MPa/c
o FET-SWIET, FERA AR K 2 IR PR
F84.9%, M Fr/k# N FEZE-0.41 MPa, Ktk 2L &
IKHPIRZS . AR R IIMeT A&, HF AEx & K BT
%95.3%, M F 7K #ATF E-0.34 MPa, HFRK) KR
135 — EFEE LR/, B AR B 1EH K (E5).
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Fig.4 Effects of exogenous MeJA on anti-oxidant enzyme activity of maize seedling under drought stress
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Fig.5 Effects of exogenous MeJA on leaf relative water content and leaf water potential of maize seedling under drought stress
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Fig.6 Effects of exogenous MeJA on root hydraulic conduc-
tance of maize seedling under drought stress
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Fig.7 Effects of exogenous MeJA and HgCl, on the transpira-
tion rate of maize seedling under drought stress
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Fig.8 Effects of exogenous MeJA on aquaporin expression of

maize seedling under drought stress

B ZEVAL BRI, S B A SAL S, HI SS9
FRZE I /E F (MaZ52014) . 171 Fit AR A T MR PR (1995)
FIFHAMEMeJ AR BRI AE 4 P AR BRI, R BRI
MeTAff HZ M F 5 . Bk, FRATIA NSNS
MeJ A BELHAE TRV () i v R 2R 350 P SR A AELA)
()T B ehE, (2 =3 A E AL AT BE A AR . A
A B T 25 AR BT R a4 T, SRR
HMIEE IIMeJ A BB ¥ 2 $2 = A I 2, X A) R 2
TMeJAREZERF I K 70 & & (A & /K&
R KB TEFART B S K o AR B K 53
& AR R IR ), AR KA WIS 32 22 0R 3 7 72
AEEH SRR SER N L. gaARi
5 i Me A 7% it 1 A1 AL 3 BERE I 45 21, &
AR, X EE AR Z BEYAR RAK T F R
W . SIS IGUE, X R AN ITMeJARE &
G 5 A P i AR FR KT B A L

TR 27K 77T FE 52 2K 5 ia i 9K Eh 77
R 2R 235 ) S T AR AN 7K 388 38 2 1 %) 52 (5K 2 IR T 1L
£:2001), FEEHT R A R (<3 d), PR R HH
A AN B3R, R 2l R
7K T R I T R T R AR R WK BE
(JavotFIMaurel 2002). X1 (2014) & BT 76 #A+
B8 R A AN R, AT HE 0 AR R K 8 T
HEBENE, HRAR R K S AMZEBEE, EEEY)
7K 7 & &, iR e TRk AT AN
MM e AT DL 2 25 2 i 1 5 1 30 A Pk 1) 78 i Tk
| iEidHegCLALFE, PEGALFIPEG+MeJ AL 74 i
R IE I A%, Ul BKIEIE R AR SMR T i MeJ A
e KT S e ke 2 E 2R .

I E R R KIBIE E ARG E, KT
IEH K3 56AF T, 2 8UKliE & A M ERIE K2 3|
HMEMe AR . HREE TR INE fS, ZmPIPI 1
ZmPIP1,4. ZmPIP1,5. ZmPIP2,1. ZmPIP2, 2
ZmPIP2, 61 ik K- 2 2 2 B SMEMeJA ) |
We XNMAIERE ERiAIm g 1evE, Hitkdk
fITHEWT, T 28 FMeJAYE 5% 1 /KiEE & H R,
MM He e 1R R KEE

BeAh, A BT FIESE, H,O,RE0 ] /K8 1E &
3 1 AT 2 M R R K, 43l 38 % FHHL 0,
1 N 7K I B 1 457 (Sutka 2011). A5G 7,
X i FAR B H,O, FIMDA & & 34T 52, K ILAH
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B RAR R KB IE B A VEE, AR AR R R
IKAEST, HEFE R RGN K>

H,O,fIMDA % & () F+ =15 2 ek, 72 i T
F SR R P PLEAEE ST =, RIAMeJARESE =
Pra A sV, B T ORI BRTE A
REJI(FE R H1252015), BRIK T T2 51 MG A
TR FNE NG 1 S A (Ma%52014; 1 2:562016), i
PR A TS P S AR RE 015 2 T N5 (Anjum
£52011a), $& = THEDBPIPLFRED] .

FE QS KM L KBHRAK T 5H
ar A BT T S AR OG, BT FEBE R oK
Ot AR, ABER, SILGE. H KA
B 5 AR 27K 5 3G 53 1 T o AR R AR A i A
BT 1 K S KB B 95 8 ST A KL, IE S T
R 2R ANt M e A RT £t 38 3 38 5 bt AU i v 12 ok
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Effects of exogenous methyl jasmonate on water absorption capacity of
maize (Zea mays L.) seedling root under drought stress

HU Xue-Qi"**, LI Dong-Yang"”, YAN Jia-Kun', ZHANG Sui-Qi""

'State Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau, Northwest A&F University, Yangling,
Shaanxi 712100, China
’College of Forestry, Northwest A&F University, Yangling, Shaanxi 712100, China

Abstract: Jasmonates, an environmental signal molecule, plays an important role not only in regulation of plant
growth and development but also in plant response and defense to environmental stress. To investigate the ef-
fects of methyl jasmonate on drought tolerance and water absorption capacity of maize root at seedling stage,
maize (Zea mays, ‘Zhengdan 958”) seedlings, which are widely planted in the north China, were used as experi-
mental material in this study. The results showed that exogenous methyl jasmonate could promote the maize
seedling photosynthetic rate, stomatal conductance and transpiration rate, increase the antioxidant enzyme ac-
tivity, reduce the contents of H,0,and MDA, and then alleviate the damage caused by drought stress. By inves-
tigating the root hydraulic conductance, the changes of the whole plant transpiration rate caused by HgCl, and
the expression level of aquaporin, it was supposed that exogenous methyl jasmonate could increase aquaporins
expression of root under drought stress, and enhance the water absorption capacity of root, to alleviate the de-
crease of leaf water content and leaf water potential. These results indicated that exogenous methyl jasmonate
could improve the drought tolerance of maize seedlings through enhancing the root water uptake.

Key words: maize; methyl jasmonate; drought stress; water absorption capacity of root
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