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T2 M8 THNRFRFIER FEEXT ER 4R R RKAIFZ R

BRI, F R, A, K S
P MR HAC R 3 SR 5 M 5T 0 5, BRI 712100
PALR MBS B, BRT R 1712100

WE: RARENSWEAHIRIZZT T, MAGHMAE KL T R, B2 2 REMhaeiEs, 254
W2k 35 35 I8 GG o i Aa By A, AR RVAAL T Tz AP AL G B K St FR 958 A Ak, 18 it aTAR 2 SR sEAn K A
BT B 097 X, WA T F M8 T RA R F B 2 AR Y G I FHABAL R BRG e, R EH, SMRRXFR T
Be T35 2R 4 Ak . RBME A ASLT A, 3R AAEEE M, BIKH,0,42 B B89 45, Mm%
T F it H AR R AR . BTN EAR A KT RARL N ARG R F O TN EOKBEZRAHRELE,
K INFF AT 9N R A BT B8 T 3G 5% AR A /KB & G 69 KA, ¥t M85k 2R 40 694 2 BUKEE ), M f¢

FF b g aget h RS0 T IRAKE K, -G T 2R W LTI,

LI B A EAET A T LG AR AR

T2 sk X FREED =B EER R
—, REM ARV, TP a S m IR N K
P, A DL AR R B R R
P4 EARIENEFAKEY), IWEN e H
PrEYERILS]— BB FU R AR

FKFIR Ak & W) (jasmonates, JAs) &)
WA R RRRAT B A, (EAGE S 755
WM AR T, R R s s s
JRpRERG, T8 KRS s RS A Y E R
18 (Cheong#llYang 2003), 7EAEY)H, JAsE I
18T IRBFE ) B A N5 A% 3 a8 AE 5 i E A
F(% B 4+5520006), 7] USRS FLIZE.
PUEALEG R GG 7T WA OGRSk 45 7 4%
T2 A XA A (Arachis hypogaea) ) (% HifH
N e R1995) . JKFE(Oryza sativa) (kA 45
2009). KE.(Glycine max) (Anjum%52011b). H &
(Brassica oleracea) (Wu%52012). Hift.(Gossypium
spp.) (B 252016)F1/NEZ (Triticum aestivum) (Ma
E2014) S EYIE B, 4ERFRERROK & 1, $2
PR .

JASEAE 5 0¥ IhRe i) 32 28 200 R HI R
2K R IR B i (methyl jasmonate, MeJA) ¢ #i] 13- 7
TR E G Y)(Wasternack 2014), HZfE L FEY)
T2 WrHE TR TR B 1 Uk SL (225 Al E 75 ik
2014). VBN TIPS B IR A, AR K
RE 7 (%) 1 5 2 R ) BT R ) E T e
—. ETREMHEAT, JAsK T KRR R KAE
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5 M B A LA o A X 6 3 e o A 90 5
T HIEARY AR R MR IIMeTA, PR 7T H x5
FPIE T TR 4 AR AR OK BE T AORE R R B

1 57 E

1.1 #RFES IR

AAREG % ] TR (Zea mays L.) FRHEI58°1E N
RIGH L, 1% E RN R 7515 min, F 7818
KIEVE, B T30°CHR 7R 3 do R/ —3
M4 ¥ 42 1/2Hoagland & 37 . 1EBRTU 552
Hh R B 7K - AR FERI 78T N TS = A AT R
F%, GRS 13 /11 h, JEE N17~25°C, {E N
55%. T dfF, fEEFRRTIMALS% R 4 k-
6000 (polyethylene glycol, PEG-6000) -5 .
JIpit AL FE24 hJ5, FI10 pmol- L™ SRR HY i Ab #2
he 7EBAYH IR R, B4 B —IKE TR,
FORFRER S . ARIE LA b FE: R ACFEAE P (CK),
MeJ AR (IR (CK+MeJA), PEGALFEFE #R(PEG),
PEGAbHE 5 It AMeJAKLHE (I iR (PEG+MeJA) .
1.2 SHZmSHANE

R R AL B2 h)5, I HCF KRG a2 A
56 4% ST I HR, A 4 % 200 S X Li-6400 (LI-
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COR Inc., Lincoln, NE, USA)#AT{# & E ., S
LG ERZE S E R M E . HE N6 om’, R T
93 800 pmol-m™-s™, S AK I i# 500 pmol-s™' .
1.3 A Zf# (malondialdehyde, MDA)A X H,0,2&
=R E

X B2 56 4 JE FF I R AR 43 3 Sl ORE, U
5EHO,fIMDA 1) & & . MDA &l 5 2 % Heath
FlPacker (1968) ik, H,O, % &l i€ 2% Velikova
£(2000) 3k o
1.4 S WESEMRNE

(2 - WO w7 L [ 5

ALY B AL (superoxide dismutase, SOD)
T M 5 2 i Beauchamp AllFridovich (1973)3Cik;
L E A (peroxidase, POD)YE il i€ 2 [ K och-
baZ5:(1977)3CHk; i %k A B (catalase, CAT)JE 1 il
5E 2 [ Hamurcu25(2013) 30k, HToh I g i AL 9
fif(ascorbate peroxidase, APX)¥F Ml i€ 2 i Na-
kano#llAsada (1981) 3k
1.5 MtRKSEEHNE

I F AN 7K & (leaf relative water content, RWC)
e : BER2 58 4 e T i R, 2 Machado
FlPaulsen (2001)f J5 25 .

BUHCL0 em Kt fr, HRG I 28 % B 5 N
30058 FE W) & /7% (Soil Moisture Equipment Crop.,
Santa Barbara, USA)IEATI € . XTARIEZE 10,
TSR T 2% WIS A B 5f 2 1 e 8, BRI
N R K
1.6 RFAKNDSFERNE

AR IK T (I 5 2 I Miyamoto®5(2001) () J5
%o B TOKY T PARFETBITWT, 4 e IR, 4R
J T BERR AR 2R A IR 2R 5% B 5 TN 3005 B4 A ) &
712 (Soil Moisture Equipment Crop., Santa Barbara,
USA)BATIE, BEXIG % 770.1 MPa, H £ K /)
790.4 MPaAy ik, Wl 5E BEAN K J380 B T oot B2 1)
SR KR . R RS, (EH
R & B4 M1 24t WinRHIZO (Regent Instrument
Inc., Quebec, Canada)iFH R HA . &K IR AR
W 7K R 77 FH S AT IR T A S AR 2 T AR K R 3R
i, THRA RN

Lp=VxS'xP ' xt"

(s) B 1) Py 3 3o R AR P A s AR AR (m); S AR
MRBL R T AR (m); PAYIEF H it Fa 245 1 ) 7165
(REARFEAT IR 77, MPa). 7K 5 BLAL AR T H
IKEE 5 B R )98 R BER IR R KRR

1.7 HgCLALER K 7R iR 20 E

K PR B VLD T 2 2 . 10 mindl] € —
R E RGO K I E &, WE6IR. AR5
FH50 pmol- L HgCLANFE4 1 10 min, 7Z&18/K I
VelE M ERRE . O Bk AR S, AT
A R, 8 R R R 58 24 WinRHIZO
(Regent Instrument Inc., Quebec, Canada)tt 55 M H
K. A=A

T=MxS"xt"

KT 7% 5 2 [mmol (H,0)-m™s"]; Mj&t
(1] P U B 2 6 K 0 5 B (mmol); S
DNIAR AR F 2R T A (m?) .

1.8 RNA$ZELK: SKBf 7 &4

[ — b R HU3 MR, %5 H3 em KRRk
ITIRFE(Z10.2 @), TERA T MR . AL
M3 EE . FFRNASZHGAG GBS0, Omega)
PEHUERNA, 132 S RNAZ i Dnase T4 #E 5,
cDNAZE — 4 & AR5 & (Promega) #H T ) #5 5 &
R EECDNA . il NCBIE % B £ K /K il i 28
(ZmPIP) B R v v € & 519, F GAPDHEEA
AN Z I (D). LAA A IcDNA R, FH
GoTaq (Promega) i} & #4877 &, 7EABI Quant Studio7
Flex7¢ € B RG AT & B Aaill, PrisEi R A Lt
BRCHB (2 AT 40 HT o
1.9 HIENIBSRE

K HISPSS 19.0% B4 b 72 5 R ENE 0T, 18
ffISigmaPlot 12.0410rigin 8.0 474 &,

2 SLUGEER

2.1 FEMBETINEMeIAR ERLNEHSAZHmE
g 0RA

MeJAXT F KRG E & EH BA R EH .
TEH K GY5AE T, X4 AR R /M IIMeJ A5, i
PRI Gl R IE A B AR, S AL T BN ZE R i
Z LIt TR T, MG R, SILSE
DA e 75 ¥ 3 28 35 B 2 B A AMR T IIMeJ A, =
H YR E B IEH ACH(E) . X R WIS FTER H g v]
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RS E

=359

Table 1 Primers used in real time PCR experiments

FE[H 1A 57(5'—3") S a5 415" —3")
ZmPIPI;1 CCCCTACTATGTTACGTGGAGTTC GCGGCATATTACACAATTGGTA
ZmPIPI;2 CTCATTTTATGCGTTGGGATGT ACTGAAACCAAGAAAACCCTGA
ZmPIPI,3 GGTTCCCGTATCCTTTTATGC AATCCAGCTGATAGATAAACCCAC
ZmPIP1;4 GCCATCTACCACCAGGTGAT GGGCAGACAATACATTCCCC
ZmPIPI1;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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2.2 FEHBTINEMeIJAR R4 E I EILEE
4 % H,0,FIMDA 2 £ 89521

AN INMeTA S5, X B ZH A R R AR R ()
H,O, & B¥ B E T, T B ik, LR
At R BIH,O, & 8 32 2 5 0 R4 AMEMeJ AR
DA 3B 2 R H,O, AL B, (B A R A ok 2 3
TR (B2) o 1B K 44F T, MeJAXT I
JIMDA G EILEE M, (AR AMDA 8 |, AT

BEWHATR, AR NH,0, & & 5, BRI AE
Mhnsg, SEMDA S & FF; AMNEIEIIMeJA 5, 1
AR MDA 835 B2 T (3. XA R
AT IE B T MeJART LARRH 3t A A & .
TSI R, A P I P S ST A A AT
5535 M U R AH S I PR A Bl 2R 1 R AR AR AL
Xof R 2L A Bk AE AN IR i I MeJ A S5, e B AR 1
Nmﬁ@ CATHE 1 5 APX T 4 4 25 i i
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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

J SODJE M JE A4k, IRSODYE M F %, T2
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(Kl4). XFRBHMeJAT] DL R SR HLA A
BRI TGP, T3 S AR AR TS PR S e
2.3 FEB TINEMeJAX E K4 TS
KE R KBRS

TR P AR 7K B S5 I 7K 3B BRI 7K
SPRBLEFERR . IEH KA SR AE T, IRAEARAR 25t 0
MeJ A I A /K AN R K A8 s, i
FEXF B 7K LI N97.7%, I /KA 4ERETE-0.1 MPa/s
Fo ETFWE T, AR AR 7K 2 RS
484.9%, M Fr K3 R BEE-0.41 MPa, fEkE 28 H %
IKHPRZS . TR R IIMeTAJS, W F A& 7K BT
%595.3%, M Fr KT 2-0.34 MPa, HERR) KIS
138 — B FLPE IR, (AR B 1E K (E5).
2.4 FEHBTINEMeIAN EXRLNERZEKNE
FE %0

13 2 K B 7 11 386 5 2 A 13 N T S 1 - A

772, MR BIR RK )T R TR R WK R
o IEHE KA, SNEHIIMeIA S, K4S
PR RK I FERE . £ T2WHE T, Eikr
R ARIK ST R A EH K444 T HEE40.7%;
TEAMIE I IMMeTA &, TR AR K F15 31— & 1k
2, NARMEINMeA R IE 5 K 7 Z A 1174.2%
(KEl6). LA g5 R, XTHEMRANEEINMeIA, 2%
fit 7 F 5 a5 R AR 2K TR, 358 T
AN FORG T AR RIOK AR J7, AT s LT
I
2.5 FEPMBETINEMeIJAR ERLEKBEEH
SEMERFIEER S

S TR AT DR 5 1 b 4100 A 47 7K 1 8 1)
T, AT RS AR YD AR RIROK A s . fEAR
I, RZEHgCLANFER, Joit & xt iR 4L i ik (B
7, CKHIMeJA)it &+ F i a k(K 7, PEGA!
PEG+MeJA), 4N jiti liMeJ A5 AT fd H 3 pR /K7 E
(&M% E T, B HgCLANRE 5, X IR 4
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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
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PR A BRI, 2 PR LS, HISSHEY
(78 /E FH(Ma%52014) . T 3% Fi AR A 2 PR (1995)
FIFHAMEMeJ AL BEAE A= G AR RN, R BRI B
MeJAfE AW R T+ . B, FRATIA R SME
MeJ A H #:A4E H TPk 1 FAR 2 2 0T SR @A)
1+ R i, (2 = FH FE AT R AR . A
RIS WA R £ T R ia &40 T, S &R
AMIE I ITMeJ ARE 2 35 1 S A T %, IX P REE H
T-MeJARRHERF I 77K 73 F & (W v AR 7K &= A
I 7K O TEAR T B 7K. A o 7K 43
J2 HAR R, R FR K o Wl i) 32 ZE K B 7 2
ARBERBT SRR SE M AUE, 4648
6 MeJ A 75 5 il 2 AL I 45 R, &
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W SIS LE, XA R ZME i IIMe A fE &
R RTS8 BT I AR R K T BRI

TR 227K 775 BE 2 Bk 43 is i Bk 30 77
R 22 45 W R T AR RN /KGR T 2R 1 1 B2 (5K 25 Ue AL
£©2001). 7EREIATFHME T (<3 d), PR R4
G A 2 R B AR, MR R 32 2 I
JKCGH I B 9 T R T R AR &R B ROK BE
(JavotfliMaurel 2002). X1 (2014) %k BLx} 6 3+
S8 B R R AN IO RE, AT 3G AR &R K GE TE
HA MG, AR KK SMZEBER, fEEHEY
7K &, I m =y k. ATRIIME
Jita MM e JART LA 2 35 5 = 52 1 3 AR R 1) 78 i T
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R IE VT O, Ui ZKOE I & A R AMIR i ITMeJ A
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ZmPIP1,4. ZmPIP1,5. ZmPIP2,1. ZmPIP2,2%i
ZmPIP2, 611 R IE KT 2 3% 52 B4 FEMeJ AT -
We XMRIKLERE LIRRIL WA, bk
ATHERT, T2 W08 FMeTAG R T /K8 iE & %Rk,
PNIE =N T E /¥

IEAN, CA I FEIESE, HO, /8 88 #H| /K iE &
3 P ATT S I AR R KR, 304358 R FHHL0,
YE 7K@ 8 8 1 41 71 (Sutka 2011), A5eH,
X AR (T H,0, FIMDA % 5 EA T 2, R B4k
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JEIEIMMeJAKLER 5, 57 51 R TH,0, MIMDA 7 &
7T 15 2 224, K, MeJA ] Al it fA IR H, 0, 1)
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F R R I PUAAGEEE T =, R IMeJAREHE =
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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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