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Effects of Ethylene on Some Physiological Characteristics of
Maize at Rehydration after Drought Stress
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Abstract; The effects of ethylene on some physiological characteristics of maize (Zea mays L.) ‘ Zhengdan 958’
cultured in pot at rehydration after drought stress were studied. The results showed that the biomass, relative
water content, contents of chlorophyll and soluble protein, activities of nitrate reductase (NR) and glutamine
synthetase (GS) in leaves enhanced treated with ethephon before rehydration, while the biomass, relative water
content, soluble protein content, activities of NR and GS in seedlings reduced treated with AgNO, significantly.
After rehydration, the biomass, contents of chlorophyll and soluble protein in seedlings treated with ethephon were

significantly higher than that of control treatment, while relative water content, NR and GS activities were closer to
control treatment. But the biomass, soluble protein content decreased treated by AgNO,, and there were little
effects on relative water content, NR and GS activities. So, spraying ethephon could promote maize seedlings

resistant to drought.

Key words: Maize; Ethylene; Nitrate reductase; Glutamine synthetase; Soluble protein

AR HiAR R 9 4 TOKRAF |, H AR, &
FEER, EHAE FRGE PRI R R, BT
BRI R X, R B AR X, R K R TR
300 ~550 mm, FA(Zea mays LR —MBAE S A
Ay, iR R AE 6 ~9 HOr, KL, SRR

%% B A :2008-07-17 32 H A :2008-09-16

JEEARWERE 1 MHEAWT5, WS MZEARE
AKFETHRINT 2o PR, WP T A B4R R F R F JBI4T
FR BB PR AT 288 T K A B SR R TR
RIBHAHEE G LIRAEY SHBHIE AR
g B — S G B A 10, ZE RS T O T Ay T

ELWE : BR BRI RETRI863 T1-R1)5 H (2006 AA100202) ¢ B

* Ei/E# Corresponding author



$Eo

X SIS : LIRS B F ORI A B B 147

I 2 B 7= A SR B AR SR 2 0 65 i 38 T R Y
#E. MRAERW, LR REEYRRERK HE
MREVGEM AR R PLS RE A I = &% 5 T A B
BRTIRE, HZEN R AR
FEAREAR , XX T % 205 284 K IR 5 R R F AL
il R IR BAKE TR SN ABAA R
BB AR5 HE NG ERE KSR AR 958
SRRl SR AR T RS SR KA IR Y
WEREKWERARE, BITSAEMEREHE
K.EKE EARA B, A HE E R KA
T30 BB SRS ERARYE

1 APRHRI

1.1 ##

KR EK(Zea mays L.)mFh KL 958 ikl
Wb BRI T 2007 4E 8 ~10 3 755 ARIF T K2 Bl
WHAT. EE PR, KNS FT, BT
20 cm, HAN 15 cm BYEBEIE S, KBV R L,
TEEHPE,AE 134 g om® ,HHLUR 104 g kg,
HRT2.54 mg kg, AL B 24.58 mg kg, AL
Hes72mgkg' W LEBARBERKFEKEN
28.14% , N € LA 3B K & H i FF K &1
80% CH/K 1B E)WENRTR,60% HEE T5,40%
HEHETFE, EXF 2007 4£8 H 26 HiEM,8 A
31 HHH, B4 9 ¥, B HFFERFBEK, §H
REFARELRA T AFEEBRKE L XBARRR
TEEKBER, RYBEKEE -HHEFE,#
B, B BRI 4, BB 3 .

1.2 LGt

7E2007 4 9 B 10 H X+ E K40 d #E47T BE Rt AL
LR EE Z M F (400 mg L At B E0HE) . AgNO,
(0.4 mmol/L FHt: Y& 507 ) P4 7 A0 FH (BT A L 1 9 8
DR B AR ), LAEAR & /K Sy xof BR, it 2 DA R
ERAKNE, BRI 2,354 2, BKE
10,1520 d FBUE 1 K,9 A 30 HEK, S2E
KERKH I KER 80% , E /K5 10.15.20 d
BB 1 R, BUEMKRE Bimp R Bik&w
BISLE =, WARRGAEEEBBRKFARE, B
FrEHE A NR FGS FEHERMTE

1.3 £y EFEXEKBHINE

9 A RBRWRE—B MR, £ 9 A 30
HFT10 A 20 HIZBURAHR, SRR TR EE
Vg, MRS KRS OGR4 7RI E .

1.4 TRMEARSEHNE
AR A R ETIE A D RsR R EE

1.5 NR FHETITE

FRER 05 g Mh, i 3 ml 4R MK (0.05 mol/L
Tris, 2 mmol/L. MgSO, - 7H, O, 2 mmolV/L DTT,
0.4 mol/L &k, KIS i S) %, 4CT 14 000 X g
B0 20 min, b IEWR A EEHOHIRBA T GS.NR
PEEIE , NR F544:4% B8 Tachibana %5 i) 5 30 5E
GS IEHSIRBREET T EIE

1.6 Zit5#r

TR N 3 KERE K EHE, R BS54
SAS8.2 H1 i) ANOVA i #1722 7 8 & 417,
SR E L, & R IE R E #1755 o

£1 ZHFE AgNO, LEXE X E Y BAIKM
Table 1  Effects of ethephon and AgNO; on biomass of maiz

TREE g iiE HH1 R Biomass (g plant™)
Drought intensity ~ Treatments & K H Before rehydration HKJG After rehydration
IE# Normal Xt HE Control 6.98¢ 143.09d

Z#H) Thephon 9.77a 172.78a
AgNO, 7.67b 164.54b
2 Light H}HE Control 5.93d 121.54ef
Z#H) Thephon 7.42bc 152.98¢
AgNO, 481e 98 65g
EF Heavy H}HE Control 5.11e 104.39g
ZJF Thephon 6.32d 129.54¢
AgNO, 3.44f 70.72h

FFHEEARFRERRERBE(P<0.05); TR, Data followed different letters within
column present significant difference at 0.05 level The same as in the following tables.
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2 ZERHHT FAF TN BREREY &,

2.1 ZEFIT AGNO B SABE Byl 22 BT ANO X HKHIE Ek A 48
SOEAT &K EBHIRIT

FEREAR, EXMAKBREEH D 2
5, LIHFS AgNO,AEEN Tk pAE K A I B8
ma(FK 1) EEKLART, MHE T 2B E T H L
FLHEMEREY ERERTHERMEHEEP <
0.05), ZEIEHHKEMT,3 MEHEKM EXRSE 4
WEK/PNRIF R : LIEF] > AgNO, > X i R E
H5REETERERHT .3 MENEXRGEEDE KX
INBF R : R > XFHR > AgNO, . B KJG, M 1A
TFERETHEZHEMLEY EXREYEBEE
ETHEHANEHEP <0.05), HE TERET M
He,3 AN EHE B RSB AR & K/ NIF 5 B KT
MELERHE . XEHLENEFTRINAF
TERET ERMAEYE, T AgNO, fEIEH k&
WIS mEMERAAN, BARESEE TR

M 2 T WL, 722 K B F R E0M L, 7R IEH
BARERMT 3 N KRG Y8 RN F
H: AgNO, > ZRER > G ARESERE TREA
T3 NEEERG B DR KRDETH: Z
JF) > XTI > AgNO, . BKJG 20 d B, ZEIEH K
KT R EKE BEMRT ZBAIF AgNO,
L ERETREEAET B SKES A
FIALEAE L 2531 B2 (P>0.05), [BX] IR 5 Z 46 F
AP F R RS K &3 B KT AgNO, &b
H(P<0.05); EEETRELMHT,3 MK R
XS KERZRABEP>0.05), HK,EEK
B, ZIEFINERA R TFRE EREAR T 2BE
T A AR E K E BB AL EN S RESE
BT REEKBERMN X &KE TN B W,

£2 ZHEANG ANOLEXERM FAEKER(%) RN
Table 2 Effects of ethephon and AgNO; treatments on relative water content (% ) of maize leaves

TREE g iiE FKBIR$ Days before rehydration ~ E/KJ5 K% Days after rehydration
Drought intensity Treatment 10 15 20 10 15 20
IE# Normal FHE Control  8531be 8537b 85.14b  8521bcd 8494bcd  84.21d

ZJ&F| Thephon 85.76ab 86.21a 86.18a 86.73a 86.32ab  85.76bc
AgNO, 8621a 86.30a 86.76a 86.23ab  85.44abed  86.21ab
2 Light FHE Control ~ 84.97cd  84.54cd 83.75¢c  8478bcd 8495bcd  84.45cd
ZJA] Thephon 8524bc  85.09bc 84.76b 8621ab  86.07abc  85.28bcd
AgNO,4 83.28¢ 82.67¢ 82.14d  85.77abc 86.53a 87.56a
EJ¥ Heavy F}H& Control 83.47¢ 82.19¢ 8141e 8437cd  85.12abcd  85.23bcd
Z KA Thephon 84.34d 8431d 8332c  8492bcd  84.55d  84.87bcd
AgNO; 82.41f 81.39f 81.63de 84.21d 84.65cd  84.87bcd

2.3 2T AgNO, b B X E ARG EHXM FH

FERSENNIT

ZHERS AgNO, AbHN TR -G RS
BA B RERGEE3). KK ZEIEFEK
FKUT, IHFILEAT R HHEE a ARG ERS
BHEE R T X R AgNO, 4B (P < 0.05), T
AgNOMMEM BEHEZRSEBEZR THREP <
0.05); ERETET, ZIEAILHE M B G &R
FSEMR TR, BZRABEP>0.05);FEE
TR, ZEAS AgNO, A3, AR ESEY
BERTXREP<0.05), BKE, ZREFIF AgNO,
HHE B RESRAEI B AKFEZGTHEER
FXTR(P<0.05), &5 LTk, FEIEHHAKEBT,

KRS AgNO, B A FIF B KRS M A B
FESENES, ERETEWEEGT, 2
HHEAMFEAKETH EHSFESENES, T
AgNO, A FERB IR BB KRR MBS R S &;
HEETREEMT , ZHEALEE R FEKATEH
hBHERSENES,

a1 R 2 WERTLUAH, TRMAE20 d
A, AgNO, AbE ) F R A= 2 /1, i M S Sk B
1%, R , ZIBFVEHEB AR B8 K, A AT Ak 2
Fio B, ZETRMHARMT , AGNO, LB E M f 4%
RO BRERB TREMAK Bk iUk B &
TR0, T ZAEFINA R TR YR i, 7K
SRR, R G R T EME KR RERE LK,
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R3 ZHEAS AGNO, W EKM FHERSBIEM
Table 3 Effects of ethephon and AgNO, treatments on chlorophyll contents of maize leaves
TR Jis:| FHE20d 20 days under drought R KJG 20 X 20 days after rehydration
Drought intensity Treatment MK a HRED MK a HRED
Chlorophyll a Chlorophyll b Crl i+ b Chlorophyll a Chlorophyll b crl i+ b
mge mW) g tw)  EE YV ggiew)  mgeirwy EE TV
IE# Normal Xt & Control 1.71ef 2917e 4.627f 2.692¢ 1.725¢ 4417F
ZJ&# Thephon 1.972d 5.702a 7.674c 6.562b 1.640cd 8.202b
AgNO, 1.287h 4.423b 5.710e 5.678c 1245f 6.923d
25 Light Xt & Control 1.522g 3.214d 4.736f 2.344f 1.370e 3.714g
ZJ&# Thephon  1.582fg 2957e 4.539f 3.446d 2.011b 5.457e
AgNO, 1.7776¢ 4.416b 6.1936d 7.074a 2.842a 9916a
B Heavy Xt HE Control 7.151¢ 3.479¢ 10.63b 5.527¢ 1.603d 7.130d
ZJ&# Thephon 8.214a 2.985¢ 11.199a 6.684b 1.016g 7.700c
AgNO, 7.970b 2.883¢ 10.853b 7.018a 1.334e 8.352b

2.4 Z#EFF0 AgNO; b X E KRG EARM FH
BHEEARSENRE
ZIGEM S AgNO, X B )5 ZK E KM A 1]
EAREFENEMMNE 4 . KA, TR
FHEEEARSEETEREARZLNHE,
RETETBEMMASE, B TR B E R

HE®, HERBEP<0.05), EKASEKIE,
78 3 MK 4T , 4 Rl B TR S5 0 BRUMH Lb 29 A
B REEARM P EEEEA R &P <0.05),
AgNO,MBIHOR H 5 LG R . Hi, ZM@ALk
B RR R ROK AT 5 BOK G ERM A R
HEARTE.

F4 ZHEAS ANO MEXEXMHHATEEELRSE(mg g' FW) BRI

Table 4 Effects of ethephon and AgNO; treatments on soluble protein contents (mg g~ FW) of maize leaves

TREE g iiE FKBIR$ Days before rehydration ~ E/KJ5 K% Days after rehydration
Drought intensity Treatment 10 15 20 10 15 20
IE# Normal F}H& Control 15.1c 147¢ 15.5d 14.7¢ 15.0d 142d

ZJ%F Thephon 16.4b 172b 18.6b 182b 17.9b 173a
AgNO,4 14.1d 13.4d 13.5¢ 11.7d 12.3e 12.7¢
2 Light F}H& Control 18.1a 17.6b 19.0b 18.7b 16.4¢ 153¢
Z.J%#) Thephon 18.7a 19.4a 21.4a 20.5a 19.6a 17.7a
AgNO, 14.6cd 152¢ 162¢ 142¢ 124 132¢
B Heavy Xt HE Control 10.2¢ 9.4e 9.05f 10.1e 10.5¢ 10.7g
ZJ%F Thephon 14.2d 13.7d 13 6¢ 14.7¢ 152d 16.4b
AgNO, 8.7f 9.7¢ 9.5f 104e 113f 11.6f

2.5 ZEFIF AgNO, AL B S KBTS EHK NR i
kT aEA
=5 RCKHERRD AgNO, AL B B K B G B2k
NR JEHEREM . 7EE KA, HH AL TEA A, R
TR BERIE KM Ao NR HHE@EP <0.05),F
ETF RN S EREEEEEEP<0.05), RKIISE
IKIG ,#E 3 Bk 4> 44T, 48 IR B 1) 55 5% BRUA B 2

JEFIALH AT 25 ok i 5 A NR {5, AgNO, Ab 3
RS BRI, 3R BRI AgNO, 4b 3
B ERLIH NR SR/ E R : Z0%aF > 3T >
AgNO,, Hitt, ZEFIEM AR EE KSR
KJEEKM H HEg NR I5 M, AgNO, ALK T &
KA S E K ERMNF HH) NR .
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£17%

£5 ZHAS AgNO, L E R NR G (U pg' FW h?) BRI
Tabke 5 Effects of ethephon and AgNO, treatments on NR activity (U pg FW h) of maize leaves

TREEE FKBIR$ Days before rehydration ~ E/KJ5 K% Days after rehydration
Drought intensity HL3R Trcatment 10 15 20 10 15 20
IE% Normal 1 H8 Control 1538.5bc 1504.0c 1502.6b 1584.5bc 1575.4b 1497.3b

Z.J#] Thephon 1554.7b 1602.2b 1651.0a 1627.5bc 1666.5a 1615.4a
AgNO, 1453.5¢ 1449 8¢ 1462.5b 1419.3d 1437.9¢ 1344.54d
¥ Light 1 H8 Control 1654.5a 1607.8b 1536.3b 1635.5b 1555.1b 1516.5b
Z.J5#) Thephon 1694.5a 1779.6a 1709.0a 1747.5a 1716.3a 1649.5a
AgNO, 1459.2¢ 1480.3¢ 1515.3b 1545.5¢ 1432¢ 1410.4cd
EF Heavy 1 H8 Control 1197.1e 1169.4e 1156.7d 1193.5¢ 1207.5d 1214.5¢
Z.J5#) Thephon 1362.4d 1344.54d 1341.3¢ 1379.5d 1397.9¢ 1439.2bc
AgNO, 1131.5¢ 1166.5¢ 1159.5d 1201.2e 1232.5d 1243 4¢

2.6 Z1&FF0 AgNO; b IB X E /KB IG EHXMH R GS
g A
ZIEFAb VTR B B K B KRG B9 GS 4,
AgNO, 4 HS GS 132 Bl — &R B Al (3 6).
AR KUART, BE TR GS i, &
BETRENPE GS &, KR 20 d T KE
20 d, 783 PR &HTF , MR E S BHE K2

JEFIALHE AT 295 B ok GS 15 %, AgNO, Ab 3
RS BRI, 3R BRI AgNO, 4b 3
B ERLIH NR SR/ E R : Z0%aF > 3T >
AgNO,, Hitt, ZEFIETT AR EE KSR
KIGERM H B GS 15, AgNO, ALK T &
KBTS EKGERMNF ) GS Hik.

F6 ZMHFS AgNOAMEXE K GS ik (OD mg protein h* ) KR I
Table 6 Effects of ethephon and AgNO, treatments on GS activity (OD mg protein h™) of maize leaves

TREEE FKBIR$ Days before rehydration ~ E/KJ5 K% Days after rehydration
Drought intensity HL3R Trcatment 10 15 20 10 15 20
TE% Normal B Control 0.542¢ 0.550¢ 0.569¢ 0.558bc 0.555cd 0.547cd

ZJF Thephon 0.589b 0.577be 0.605b 0.616a 0.631b 0.612b
AgNO, 0.549¢ 0.548¢ 0.523d 0.537c¢ 0.544cd 0.498¢
2 Light F}H& Control 0.584b 0.597b 0.631b 0577b 0.568¢ 0.574¢
ZJF Thephon 0.628a 0.648a 0.683a 0.647a 0.666a 0.672a
AgNO,4 0.504d 0.511d 0.524d 0.534¢ 0.524de 0.536d
EJ¥ Heavy F}H& Control 0.419¢ 0.410f 0.405f 0.418e¢ 0.423f 0.426f
Z KA Thephon  0.499d 0472 0.481e 0.495d 0.502¢ 0.516de
AgNO, 0.396¢ 0.409f 0.406f 0.421e 0.452f 0.456f
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HLLAME ACC 40, M F Y6 A ThRB v 2 kP
AR GERFEN, BKET, ERRKGEZET, S
BRI RA M TREERGEE o X
KE.BHFESRE IBEHEARSE. NRENR
M GS Wk, T LIEA BRI 70 AgNO, it
MREMRETREDETHERERAYE WA
HXEKE TEHEERRSE NREEM GS &
o HILER, JERITA KRR AT RiMba
BIBLHE, X 5 Kasele ZFRy45 1 —31,

T AgNO, b E W PR TR bi k. &%
R GHAN ACC A MERFEZHMHILUG,
HAEPHSENSE. MBEEAASE53#
BLEET MR MRS R SR A
X RE 5L TR e i A R A
HANRBEAFE X, WA, BRIV ARG REK
B, ZRRIEE A TR R R A&, duf
LMK BN R, LR R 8 POD.SOD 1 CAT
FTENE, B IR i | AL AR, H b, 2% e
T EARM EES =4 205, TEA—MESY
J , 3B Sl R T 5 3 B N M S AR AR
SRR PN R, BKE CIaFAHE
HEAEYE. . BHEESE. IBEHREARSTE
BB & TR, W A AT & K & ONR A GS
53¢ BRARIL ; AgNO, 4B (& T B J5 B K) ¥ B R
YR BRTESREASE T ERN FHENE
K& NR.GS FHHFRHAHE, BEAEEKEE
& FORT M ZIRFIR 85 E R B AP R4 RE,
ZEFENHINTREEONEE, L B S HE
&M, PLEAR T REE I, MAh, R AR R H
17, RBRMHSHFERKAME, Hib LR M H
AR EEG T EEHITEABE= T,
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