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Hydrogen peroxide is involved in abscisic acid-induced adventitious
root formation in cucumber under drought stress

LI Xue-ping, JIN Xin, LIAO Wei-biao, HU Lin-li
(College of Horticulture, Gansu Agricultural University, Lanzhou, Gansu 730070)

Abstract: Cucumber ( Cucumis sativus. 1) was used as a test material and we used polyethylene glycol to sim-
ulate drought stress to cucumber. The effect of H,0, and ABA on adventitious root development of cucumber ( Cuc-
umis sativus. L) under drought stress and their interrelationship were studied. The results indicated that 0.3% PEG
could simulate moderate drought stress. Exogenous H,0, and ABA had significant positive effect on adventitious root
development of cucumber explants under drought stress and the effect was dose-dependent with a maximal biological
response at 800 wmol + L' H,0, and 0.5 wmol + L™' ABA treatment. The root number developed in H,0,+ ABA
treatment was 19.3% and 31.3% higher than that in H,0, or ABA single treatment, respectively. Compared with
ABA single treatment, the root numbers in ABA + H,0, scavenger (CAT) or ABA + H,O0, inhibitor (DPI) treat-
ment decreased by 15.2% and 30.9%, respectively under drought stress. The root length decreased by 24.1% and
26% , respectively. The results showed that PEG + ABA treatment has decreased stomatal aperture, density and rel-
ative electric conductivity by 24.2% , 15.4% and 14.2% compared to the PEG treatment; while it has increased the
relative water content by 25%. Moreover, PEG + ABA treatment has increased the content of osmotic adjustment

substances (praline, water soluble carbohydrate and soluble protein) and the activity of the peroxidase, polyphenol
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oxidase and indoleacetate oxidase, while has decreased the content of malondialdehyde. However, CAT treatment

significantly reversed the promoting function of ABA in adventitious root formation under drought stress. Therefore,

endogenous H,0, might be regulating water balance, cell membrane stability, osmotic adjustment substances and rel-

ative enzyme activity, involving in the signaling pathway of ABA-induced adventitious rooting under drought stress.

Keywords; drought stress ; adventitious root of cucumber;abscisic acid ( ABA) ; hydrogen peroxide (H,0, ) ;

water balance ;cell membrane stability ;osmotic adjustment substances

AEARR KA XA ) 5 o B AR R 2, Al 4y
KT YU 38 = AN 1 S5 A BRI B B
A B A 4 AT AR RERE L
ZEZ RS, AR DL B R
JoR IR S A 7 S N 2620 S AR IR 2RS40 T
WEMS H5IHEFAERM A, n—F LA (NO)
it | AL A (H,0,), 85 (Ca™ ) K45 8 & A
(CaM) ™, —% Ak Bk (CO) BRALE (H,S) FlHl bt
(CH,) PVRIEA (H,) 4%,

V% B2 (ABA) Fil H,0,/E L ({55401, 5
SRR & B W E 2 00w, i i kR
I RHG A Lz s %7 ABA FIH,0,7EH
{5557 F 2 5 0 Y%k & B i 355 38 0 ma iz, a1
B R RN ABA G B AR AL T 25
R Y /D A R 7K 43 HICAR BG n H R H5ORT R 48 5
B FREAMT H,0, kb B8 /N P
FEH8 N AR K R A R RE Y B %
LS5 & B, ABA F H, 0, 1T LIS 3 Fhie wint
J LA DT BB AR 7K 43 1R 1 s ik Bt 24
H,0,i S8R T H 40 44 K E g
GUSURERE A, ABA {RIEKRE FART R R
R R AR TR AR g 5 ABA il 4 A1
KRR AR AE R B E . ABA & (€ JEER 38
T EAERE AR

TR —AEE IR PR K R
Ho BEE KB Z @™ AR A IS R
FEHFRCE I Y B EZ His, R
FH ABA F1 H, 0,35 5 5@ MR A& 25 51 i 45
WG, CAMREA H,0,2 5 IR T
MM A ABA {55, {H H,0,%} ABA 738552t
THEFAER LA ME RS NG, L, AR5
WET TR H,0,%F ABA 55 8 INIME 1A &
HIERAIVE ] A &, I H,0,2 5 ABA
SHEYA K EF RE SRR S %,

1 ARSIk

L1 X8
BEPURE ST — S Hr A U5 SRR, i H

LR BE R AL, FEZERK TR 6 h 52
SeIREE SRR RS 5 d [25%C,16 b/ 8 h (/&/1%) ,200
pmol - m™ « s7' ] #5355 d S INERYIE 75 TR
ST A R AR, RIA 6 T A M AA
1.2 SpEEALE

BN AME R3S FRTEZE K (CK) 1R Ry %t BRZH
AT BE /) 3 2 8% (PEG,0.1,0.3,0.6 A1 0.9%)
AP A 3 R E AT, R AR ] — B[] B 4
AHR AL B AL BE S d S5, MR AR AR FE A, 2 R
FET AR PEG W T/ 225, 5 A1k
2GR 4% ABA (0.01,0.05,0.1,0.5 F1 1.0
pmol «+ L") ,H,0,(200,400, 600,800 F1 1000 pmmol
L"), 100 pmol « L™ iF % 1k & ( CAT, Sigma,
USA) AT 1 pmol « L™ K3 (DPT) M. BRidHd
Ab BT FHERGR 4 ™ AR 9aH
1.3 MEEHREHE
1.3.1  AARfeARN 2 AMEREESE S d 5, LR
HMER_ETE B A 8 AR 1 F AR FTAR FiCoh 26 AR
AR, B 10 BRETIME AR R — I AL B 5
A FEA ST A 3K,
132 AILFF AT S WA FEMNZ K NAME
35 7F CK.0.3% PEG .0.3% PEG + 0.5 pmol -
L' ABA 11 0.3% PEG + 0.5 pmol - L™ ABA+100
pmol « L™ CAT ¥R, b3 6 h 5 , WEEASIbFH
() 3 A A IO R AR I i e B 0 fi
FITIR I R T R R CE R iz A
SRAMR IT T DO g ), 3 Lk L SRR A
400X Y2 W NS, R A BRBEMLEEEL 5 A~
ANEE I, ST B ) LB AL
FE S ALK (B ) FISERE (INOR ) |, TR
I 7 B R 1 T AR

SALIFEE E 4 He = (TR N AR ) x100%

AL B = BT R AL A AT T
1.3.3 vt R &AM R A4 K S et 3
FFaR @A FTMNE BB Aroca ™ YT IERE
B, D I 2 1 i 38 REL X 5 K o | At R AF T R
SR NS AR Han Y S50 07 BTN E



196 T XA 5T

536 %

1.3.4 BEZRFTHHEAEHNE S Storey Ml
Jones" ™ [T IR VEAG i, W0 5 R 208 | mT i M
AR A SR,
1.3.5 B e EEWH & PRI 0.5 ¢ SEREDY
PR E TR (VKR ) L N 2 ml B R 2% i, Ak 2k it
P ST A DA, NS ml B IR 2% b IR e
PR BRI 0 5000 g B0 20 min, WRHL [
THRHBEIRZE P E A E 25 ml TR F IR, L
B SR T S Wang 25 I 08 1E e gh
M i ALY (POD) | 2 B A AL (PPO ) 5|
CTREALEE (TAAO) THPE
1.4 HELE

JITA i 56 B 9 1 SPSS 19.0 #5447 Ak B
RIS R 3 HEE 0T BIH R 2 (SE) Fon
K H Duncan’ s £ 56 %F 2540 3 0] /Y 22 55 & & PEEAT
3B (P<0.05) o ] Excel P2 HIAH KL,

2 iR

2.1 PEG #&E#F 2B 5 LA E R KA =20

AR (w/v;0.1,0.3,0.6 F10.9% ) PEG Ab3H
255 ) BN AN AR R E AR R B MAR K, BEE
PEG ¥R B34 K, HREL AR K 23 A 6.6 A~/ Bk Al
4.6 cmPEKE] 0.67 4~/#EF1 0.34 cm, 0.1% PEG 4k
R A AR AR B AR K 5 CK A L 3 B BE AR T
25.8%H134.8% , 0.3% PEG ALHAMEIR S CK
FEAR BORIAR A3 FIREAR T 57.6% Fi1 67.4% , i 0.6%
0.9% PEG ZbFERYSMEIAMRECS CK H s Bk
KT 79.2% 1 89.8% , MR 43 I F& AKX T 90.7%
92.6% (K 1), Bk, 7EARIREF 0.1% PEG ML
T5A,0.3% PEG Ry EE 5 1ME ,0.6% #10.9%
PEG M T 2ba . 785 H 5 bk H 0.3%
VE BT W ) PEG WREE

107 (A)

o a

6+

4t

c
21
0 . .

PR

Root number explant '

CK 0.1 0.3

MK
Distilled water

R ZKE PEG/%

d

1 ¢
.

0.6 09

2.2 AERE ABA #1 O, FEEHTHELRR

TE R B B 22 M1

TET R0 ABA Fl H,0, % i AN E AR
BCERAG 5, T L A I R R RO RO (T 2)
FEMHA T 0.01,0.05,0.1,1.0 wmol -+ L™' ABA I
200,400,600,1000 wmol - L™ H,0, 4t BEAME A A HE
PO & T PEG Bl 4b 38, B2 B KT CK,
M50 F 0.5 pmol - L™ ABA #1800 pmol - L™
H, 0, Ab 3 (1) M AR AR B FIAR K 2 35 = T ABA Al
H, 0, HoB vk B b 3 AR AR B AR BCRIAR K (&1 2)
PR, e T f a2 AN R AN 22 AR B 1) e
G E ABA Fil H,0, 415124 0.5 wmol - L™l 800
pmol + L™ BIVE A 5 £eial 5 BT MR B
2.3 CAT #0 DPI Xt F2ET ABA FHEELXARE

R B B 50

A 3 AT LU H, PEG Bl b BEAME (R AS 2 1R
PRI AR K 5 CK A H4r BIRE AR T 62.5% Hl
15.7% ; CAT =%, DPI 4355 PEG LAbBRAT AN E R
MR AR K A0 & & Ik T PEG B A4b BE; ABA 1§
H,0,43 515 PEG HLAbFEAME RS, AN e MR 4 AR
KA 2255 T PEG H.20 5 & 109% F127.9%
1M ABA Fll H,0, 76 T 2508 T M Ab B ) AN 7 AR
ORI ER = T ABA 5 H,0, Baph4b B H ABA FI
H, 0, L4b BASE ABA B8 H,0, 800 kb 35 it MR 5070 51 5
HH 31.3%F1 19.3% ; CAT 5%, DP1 5 ABA Ht4bH/ME
K5 ABA H AR IR SMERAR L, AS 2 AR AR B0 1]
FEAR T 15.2% 1 30.9% , AR K43 BIREAR T 24.1%
26%, VA LZ550T DL TR 4 i A AR
A& ANE ABA B H,0, 1] D) 35 kT 5 in
FAEMEY LA, T CAT 5% DPT ZbFEHERR IR H,0,
J&i , ABA PR HEAS 8 AR A K I RO B B 25 ], B
H,0,25 ABA S8 N EMR M KA,

8r (B

ﬁ
0.1
K

w1
Distilled water

(=

a

RE
Root length/cm
=

oS}

0

¢
N i I e Y
. 0.

CK 0.3 0.6 9

R ZKE PEG/%

T AR TR RN A R AL L] (4 25 57 1 3 (P<0.05) . R,
Note; Different letters indicate significant difference in different treatments at P<0.05. The same as below.
1 AERER PEG 3 #E NSMER R ERRE B H R0

Fig.1 Effect of different concentrations of PEG on adventitious root development in cucumber explants
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