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Effects of Exogenous ABA on Root Cortex Cell Hydraulics of Arabidopsis thaliana
ZHANG Jing-Yuan'"’, MU Zi-Xin’, ZHANG Sui-Qi"*>"
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Abstract: By using hydroponic culture, the plant materials in this research include two wild-type Arabidopsis
thaliana (Col and Ler) and a mutant (Q,,). In this research, we use cell-pressure probe to investigate the effects
of ABA on different Arabidopsis thaliana hydraulic properties and explore the early signal about the influence
of exogenous ABA on hydraulics of Arabidopsis thaliana root cortex cell in the level of molecular genetics.
Hydraulic properties of roots were examined under different ABA concentrations and treatment periods. The re-
sults indicate that exogenous ABA treatments have different effects on hydraulics properties in root cortical
cells of wild-type (Col) and (Ler). First, we found that, P remained the same as the exogenous ABA treatments
went on. Meanwhile, the variation of ¢ correlated with the changing of ABA concentration and treatment time,
but there were not remarkable variation. However, exogenous ABA has significant effects on half-time of water
exchange (7”,,) and hydraulic conductivity (Lp). Specifically, half-time of water exchange (7”,,) of wild-type
(Col) and (Ler) gradually decrease as ABA concentration and treatment period rise. Results show that 7”7,
reaches the minimum when plants are treated for 60 min at concentration of 1 000 nmol-L"', while Lp reached
the maximum value, under the same condition, then the value of 7”,,and Lp recovered to the value of control
after 2 h. It means that exogenous ABA has instantaneous effect on root cortex cells’ hydraulics. Comparing
with wild species, exogenous ABA do not have significant influence on 7", and Lp of Q,, which is a quadruple
(pyrl;pyll;pyl2;pyl4) mutant. The evidances reveal that ABA can improve the root cortex cells” hydraulic abili-
ty of Arabidopsis thaliana and the signal transduction pathway mediated by ABA receptor PYR/PYL/RCAR
gets involved in the ABA-induced effects of water uptake.
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Ve F (R L [F) A A2 AT B P K 70145, 32580
WM EABAMA R . CAEW ABAZEREAI /K 73 Al
B RATTRE T A, BIK 73 Bl T ABA
— 7 T B DG A AT LA B AR 2 00 A R 2 ki e
IGHE |3 7% 5 1305 (Schroeder®52001; Zhang f1Out-
law 2001; Raschke%$2003); 75— /7 [f1ABAIM izt i
F5 R 42K (Sharp 2002; De SmetZ52003)FIH £ 7K
F(Kaldenhoff352008) K 2 il i AR WK, HAT4Ef7
T EEAAIK I3~ P IR VE R

AL LR T, ABAA BN T 1% 140
Ji rh R ST B I, IO T RAY B R
S A ABAAIE I H - AT Pase, i & -7 4hit it
M5 1T 2, FERNK AR, 41
&, 58S LK M (RaschkeZ$2003; Schroeder
452001). ABATE/K P HRE L 2 R 2R kox)
MY EK R EHATINT . De Smet?s(2003) 5T
FWJABAXS H AR & & A 0 4E oAb A
WEFCR IR, hUEABA AL BE A % 10 il 400 e 7+ 0 H AR
JREETE R, ANl TR A &« WFER Y], M
PIRR R P PIP I LB AR s A2 2 ABA G 1K) 5%
i) (Parent%52009). ABAGH i 5% Wi /K 38 & 1135
PE, BET XK T = AR . ABAXTHEYIR RK T
IS AFAE— B 4. AIFFR, ABAYEK
Oy T SRR, TR R OK T B IK(North452004;
Vandeleur45:2009); 1HAE K2 E 50+, ABAXT
MR K FA A o X MR A A AR ILAE
4 2 /K1 (Hose252000), AR LAE 2R /K1 (Hose
£2000; Schraut%$2005). i fiABA%Z{APYR/PYL/
RCAR (pyrabactin resistant/pyrabactin resistant—like/
regulatory component of ABA receptor) & iz i/t &
()2 58 A7 T 40 i J5 R 40 A% ) START 25 1 5K Ik
Bl BE 7P PYR/PYL/RCARE I K LA 14
AN, 43 4 A RCARI~RCAR 145 PYR 1A
PYL1~13, HA% 8 53 3 51 A0 45 Koy LA v RE DR ik
(Ma%$2009; Park?$2009)., T UFSZPYR/PYL/
RCAR 5 2 [ i 2C (protein phosphatase 2C,
PP2C) JSNF1-2 H ##4 lf (SNF 1-related protein ki-
nase, SnRK2)J% B 15 145 5 &L ook i k&
£/ M (Cutler?52010).  BEAIRIAR L HIfRFE T ABA
XA AL PR T 15 R AB A WY 25 JE (K R TE 1R 1
KT ABAT ALK 55 S0 FHLH

A RERIWIST, HABA R WK 194> T HLH
W L, BARA R I ABATE o 4 15 7K AL
IR oS R AR R K, B R S
JA AT A S o

{1 T-PYR/PYL/RCARER [ 5k 1l b2 3[4 [ 1)
e s BE U4 e, PSR AR R LT AR I HHABASR
W ifipyr 1 pyll;pyl2; pyl4 (Q,) WU SAZR CEWIAE
Pk, AALIBEIAR RAEK LA BEN
ABA M (Park%52009; Nishimura%$2010), AHF5T
A0 M R ETBEAR, LB AE B RG F+Col Al Ler
FEEL, FoE A ABAAR [ 4 RIS [ B Ji) L B R
(AR R 2 J2 40 K ) 22 R v A7 I 5, A4t 7k
SR AMIEABA X R AR R IBK IS5 LA
B IFPYR/PYL/RCARPUZEAZAAQ, AL, W4T
WAL 2 KR ABA S W S0 g AR 2R 522 4 L )
IK 7 Z 5 VR (0 L 45 5 LA X ABASZ /APYR/PYL/
RCARTH 5 # SRR KHI/EH . HABAR
APYR/PYL/RCARA T 11{5 546 555 T ABAJY
IR G 5 RS BRI R AR

M5 7TE

1 BB S5EFRAE

PR A R R T (Arabidopsis thaliana L.)5) )
h 2Tl B A R B AG B AV (Col) A 2% 254 4% (Ler) LA K.
pyrl;pyll;pyl2; pyld VU 5E7EAK(0,,), 1% TR HH HL SR
AR pyr/pyll/pyl2/pyl4Z 5814« HT5 52 Col Al
Lero 4K} 38 B 0N K25 o0 A 127 55 R )
Bh2 R AR RS = AR

W U TR B B0 R, T 75 %0 K T
B30 s il 10% K RN T4 £ 15 min, JERR K
VES~605, 4 CHAb4 d. FAGE 5 A K & A
NG b7 TR AR JC B M [ 455 77 2 (pH. 5.8) &,
WEY, R 2FJa e B B IR A), EE23 C, 16 /8 h
Y. B57R10 dja, B4 A\ 1/4Hoagland’s 7%
W, e TR, WE 23 °C, 16 h/8 hybJEIY, AH
XU SE60%~70%, 15575 djid HEATAH G E o
2 SMNEABARLIR A

KB HIU R I E0 (R ). 10, 100, 500
F11 000 nmol-L™ fFJABAVA W 143 W &b FE30 min, 1
hAI2 he FEREANIS )RR 5 45 TS min, K540 7 25
PR FOR T B T A0 M R ) BREE B, R R 2
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I F 0 5 BT T) AN AR 3 7 min (Javot252003). 7441 il
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FRAE T 51 4 20 (Azaizeh 5 1992) 5453 SR 4 2
41 {9 7K 3 (hydraulic conductivity, Lp).
V XIn2

=1<1><T1"'/’2 X (g + mh)

P Lp AR R B =40 K 3, A0 4R IR K &
TR, VAR, T, 7K 3 5 s I 1], &
A I BE SR, 7Ok A BB
5 e

KHISPSS17.05¢ v AF HEAT H 4l AL BE, R 45
Duncan’s multiple range testf 46 2= 55 2 & 1, 1
sigmaplot 1205/ F1E I

TR

1 EREHTHETRAKBARKEMERY
EFBER

P18 7 7 A [i) 5k DA 28 0 v AR 2R 40 i G
FIHEAR . BFAERCol (MY 5 R J2 40 M~ 3 K FE N
(172+10) pm, “FEJEAE A (21£1) pm (n=22); BF4E
R LerfFHE 5 B2 JZ A~ B2 (161412) um, ~F
PJEARA(23+1) pm (n=20); SR QMM R K 2%

Lp

40
30+ a
T
g b
= b T
jsal T
jm 20
=2
&
10}
0
Col Ler o.

P AN [7) it 0 T R 5% 22 00 M A S R A i A ) 22 )
Fig.1 Differences in length and diameter of root cortex cells among three Arabidopsis thaliana genotypes
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AP B N (161£8) pm, V-1 F AR N (27+1)
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Fig.2 Differences of half time of water exchange of root cortex cells on Arabidopsis thaliana in different concentrations and treat-
ment periods of ABA
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Fig.3 Differences of volumetric elastic modulus of root cortex cells on Arabidopsis thaliana in different concentrations and treat-
ment periods of ABA

ABATE R I [8] P ORHUL FE T+ AR 2R B2 )2 40 T 1 PG
FHEAEH .
5 JMNFEABAALIE T A EFE 2l IR K E 4 A
IKF(Lp)HI L

o} R PR SR T A2 7 Col I Lp=(1.03+0.06)
x10°m-s"-MPa"'. AR EABAL G, Lphl
ABAJKRJETHE M T, 761 000 nmol- L™ ABAKLF
KRN K A A ABAWKJE T AN AL BRI ] () Lp
i Ak o i) ) 1 A 5 B 6 T R i AR R
AEFET hinf s B, 2 hJ5 LpFRAR 3 UK
1 000 nmol-L" ABAKLF# 1 hitf ff1Lp=(5.51£0.60)x10"
m-s” -MPa™', JEXF I 1535 (EI5-A) . U TFEF 4
R Lerff)Lp 5 Col £ M [ ARk #4%4, 7E1 000 nmol-L™!
ABAKLHET hitf Lpik B3 KA, M(1.09£0.3)x10°
m-s”-MPa J} 5 #(5.60£1.22)x10° m-s"-MPa™, T
i 1 5.0565(1815-B). UM IR AE AR, SEAR A
O [N LpTEAMIFABAKL BT & I B i 22 7 (P>0.05,
K(5-C), RIRAZARQ, [ LpX ABATCH MY o

it

R0 40 M ) 1 3 A= BE ) g, B4 AL T
DA K A0 i A A S5 ARORS T 4t B2 s 1 K /N ORI 2K i
FTH PRAE1988) . FLHAMIAHCHEFL R B, LIk & IE
W HEIK I SE K A 3 45 AR, A T A R 4
W7 THI A AR (2SRRI £ 44 F11998). Wan
(2010) 75 FAKBIBFFTH R IR, SMIEABALL P 740 N
) P9 AN B8 5 | 6 41 B 2 s 1) 728 Ak, 1 76 K g Ak 2
Hh UM AR 0 B2 R A5 AP &, 31X mT RS BT 9K )
TIIANR TR o ZEATEST T, A1 1 B
A VR R TR T, AR ABA A BEHT S (04 48
WG A8 (P>0.05) . JonesZ:(1987) 4 /N2 1)
WF5T 2 W, AMJEABASH I Y I (1) 5 i v fig D
AT BRARAR AT A ABAKSHR I i) LA K Ak
B P AN ) 1 AN [

0 i R AR L A e SR 40 B 9, R
RESAME . R 21 AT 1 AR O A2 A4 B 516 1 41 i
8 S R 780 A o L P R A 3 ) 0 R ) e i,
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Fig.4 Differences of turgor pressure of root cortex cells on Arabidopsis thaliana in different concentrations and treatment periods
of ABA

S0 B B, A0 PR A S R 2 o A i A
I OR/INS A0 B e = A B AR AR R /N L A A
i )5 R % 43 % (Zimmermann Fl Hiisken 1979).
AT, LR I 2B B Col FlLer£F A JE ABA AL B
Joi, 20 R A R e R A R it AB A S DL R Ak B
() 1) 52 1 R 3, R BHAR B2 J2 40 MoK 5 5 4 o e
PRFRR AR S 5 AU DG OC R (Javotd52003).
T, ABAXTHE )4 7K 07 2 1 1
AL AH A . EamuflTomos (1983) 11T 7% 2 1
100 pmol-L™f¥I AB AT 41 it i s An ik A e 14 HG
Wi, HLH]) Bl ABA AL PN [R] P S KA 7K 4 195 532 A
2 N [) 28 0T T e, AT S () 4 B K 5 A . AR
ARG, SNRABAKL LR JG, PTCH W AR, e
FEAMNE ABAKL B J5 BRAR, (HFRARIR B DN, T ,Lh
Je LpAEAS[R] AB AV FE FI I [H) Ak 35 J 520 H A
(AL, BIT" LUK Lpht ABAHAT Y i (Beau-
dette52007; Jones%5:1987) 1 ] (Hose%5:2000;
Wan 2010) PR AGE . AT, 2Pl g I A 20
ColFilLer, 71:1 000 nmol-L"' LA, Bk K, T7,,

PN, LpHaRs AT [F—W LT 5, ARBE1 hik 31|
8, 2 WA B R, BRI ] b 5L A i i R
(Hose%$2000), M 41 a7k ¥k B T 4M I ABA XS A
YRR R WK BAT (e kA
AHFFEHHMIEABAXT B A R o S R =
S 7K 3 (X R 2 1E A F 7 Hose 55(2000) Fl Lee s
(20035) IBIFFE WA BIAIL .t TR K 70 1) 5
J5 Iz iy = R Al sk O K B BT 1 (Tyer-
man®$1999), it LLABATE 41 M 7K1 X 7K 5338 i
(1) 5% M ] A A A 2R T R ) 7K I8 T i T ) R A
TPk (1) (Parent®$2009) . AMFABAXSRIPIHR R IF17K
I3 A AE A0 B KRB R, B AR AR K
FRBVARIL . AEAS P, 51 H 2%(Quinteross
1999). 4H%(Mahdiehf1Mostajeran 2009)F1F K
(Hose%52000) (1 i 7Tt 21 A IR AR JE ABA SR /= 1 AR
FKF e TIHPABAXNT R F K IE 8 8 I R IA 1
TSN AEAS I b A A 75 2E 52, B S KRG
S PRI T 745 (Weig251997; Kaldenhoff251993).
B fjiMahdieh FllMostajeran (2009)4F JH & & 30,
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Fig.5 Differences of hydraulic conductivity of root cortex cells on Arabidopsis thaliana in different concentrations and treatment
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1 mmol-L [ABAEHE /K G T, FF HALHE 7K
TETHE S AR OGS DR I A 5

{HIG T 25T ABAAL BRI [H] 3L /& ABA TR B2 AR
T 5, AT R AR RO, 35 S IUAH [R5 3, Rl
SMRABALL IR 5, SEBROL P e T, BA K
Lp¥ G B 22 5(P>0.05). #5522, RAAKQ,
ABARRIK . RAAKQ, X HMEABALE I ) AU
nJ DLER B /K T8 8 1 (1 D g 5 ABASE 5 A AH G
(Morillonf1Chrispeels 2001), B ABA Jifl )5 52 44
PYR/PYL/RCARS T {5 5 4 3 vl g i ik 52 1 7K
T3 & A RIEAEESE S S T Lpri s .

ABAZ A4 ABAfG it % v d B A 51
W, RIEEVOINABALS 5 8 85 55 35
WIS R D RE(FK AME2011) . BFFER BHPYR/PYL/
RCARH e HIE HABAL; &, KYEABASZ AR Y)
AE(Yuans52010), {H2& %ol 5 ABAZS & 1 fig
AFATF 25 5 (Szostkiewicz452009) . EPark%5(2009)f1)
W, KIMAEABALTAERT, pyrl :pyll; pyl2,pyl4U5E

Bk Epyrl;pyll;pyld = 58RI I, 1) L5848
PRpyr 1 NI 55 85 4= R Col A Ler TG BH & 22 51, EJABAX}
B SEAG AR pyr 1 FVEF A2 B Col Rl Ler ff i %2 7= A B 4k
AR, RO, AEABASFAE I R 5
PLRIF R A AR abil— 3, FILH ST ABA R A
&, IXFHPYR/PYL/RCAR [1{/EABA(S 5 5
s B CHEEMAEH, 0. T HABASZ AT
MR AR ABA, 15 ABAfSE 5 i T %
BH W, 3510 2 B0 H 5T ABA ) 8 AN B (Park &5
2009). AL, AR, BRI XTABA

Melcher(2009) I IF 5 3 ish & 4 LA i A
3T, BN T PYL2-ABA-PP2CH AWK i R 25
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