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EFFECTS OF GRADUAL DROUGHT ON THE FATTY ACID COMPOSITION OF POLAR
LIPIDS, H* -ATPase AND 5'-AMPase ACTIVITIES IN THE PLASMA
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Abstract Previous studies on responses of plants to drought stress were mostly performed with young plant
seedlings subjected to experimental stress. Experimental stresses are usually abruptly imposed on plants. How-
ever, in the drought field, plants are subjected to gradual stress because water availability in the soil does not
change quickly. Therefore, responses of plants might be different under the two stress conditions. The plasma
membrane is very sensitive to drought, which causes alteration of its structure and functions. To our knowl-
edge, few studies concerning the effects of gradual field drought on properties of the plasma membrane in the
course of whole developmental stages have been published. In the present work, we took two spring wheat
( Triticum aestivum ) as materials and investigated changes in plant growth, fatty acid composition of polar
lipids and activities of key enzymes in the plasma membranes of leaves under gradual field drought. Drought
stress decreased water content of wheat leaves and inhibited plant growth. At early developmental stages,
drought stress decreased fatty acid unsaturation of polar lipids in the plasma membranes, membrane protein
content and activities of H* -ATPase (EC 3.6.1.35), while it increased 5'-AMPase (EC 3.1.3.5) activity
and O, resumption by plasma membranes. At late developmental stages, with drought progressing, membrane
protein content and H* -ATPase activities were increased by continuing drought, and fatty acid unsaturation of
polar lipids in the plasma membranes was increased or not significantly changed, whereas 5'-AMPase activities
and O, resumption by plasma membranes were decreased. These results suggest that wheat plants are sensitive
to drought at early developmental stages, and the fluidity of plasma membranes as well as energy reservoirs de-
crease. At late stages, adaptive phenomena of plants to drought were observed. Our results might be able to
help elucidate plant drought resistance under natural drought conditions.
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THAE BB A YT FR R 8 ) 5 B B A 1) ST
(EBtE,1981), T RIIKE 5] E AR SN R H 5
KB (ERE, 1981), RE & B AR WA
(BRZE%,1990) . ART, AEMBIRZRE R USLR
FIEFMGNE ARL, TP b Bl AR A, T
FH (] 4 3 1 52 0 R A A8 T i A 1, B T 765X
PR A 24 T AR R R N T BE R AR . TR
BIRE T A ) B BN R R N Y, R T R A
R4 (40 40 M B 3R 48 ) B9 A BT 38 551445 (Stewart,
1989) ;{H7EH A F 28 T, B T L FAEY Al F
RRIK A AS KA P AR 4L, B BB A3
HF 2 A A0 38 405 , 0ok A ) B Ak S T A2 B A B
18, Leone %(1994) B\ R FLAE PR3 )95 7 8 A1 5%
BB BEWET, DR EHMK P& BN EZIRAR,
ESR A LA H 18] F 5 R B 55 A0 400 M 5 B S L 43
B, AA8 REER B BT R Ha Rrg s i E]
#:55 (Navari-lzzo et al . ,1993) , T/ =25 18 ffri8 Xt 48
Wy A B B B PR SR R I 4GB LR . A
LIBL R AR R B A /NE ( Triticum aestivum ) FhFf
e IR T B HIET R T, NERE KR
B R R R B R A R R R R MR O, T R
H*-ATPase ( EC 3. 6. 1. 35) & 5 -AMPase
(EC3.1.3.5)1& I AL, AEBI AR TRAMHT
MY R VLR RS,

1 #RFTE

1.1 YR 5ab 8

WRAKE/NER R ST E 247 (Triticum
aestioum cv. Dingd 24) A 3t B & #8139
( Triticum aestivum cv. 8139), FFFHEREEHE
RELHEME, T 2001 £ 3 A 9 HIEFEMKR¥4EY
BE & e ¥ 7E 2000 A KRR #EK, I T
FRTHEEREE, ZitH R EA L, pH6.74,
HUR 3.01% (w/w), 2R 0.24% (w/w), H Bk
99.5 mg-kg ™', B 186.4 mg-kg !, FRH993.6
mg- kg~ XF T RALH, LAR] B 3 2 0 8 AR , A
TR, #HH (3 A 23 HHEE)ZHE, X R
FEREAEBBAGEK. HHENRIEREK, T
BB IARAATK . E B+ BT, B
G T4 H I (Seedling, 4 A 25 B ) .3 3 (Joint-
ing, 5 A 10 H ) JlHE (Heading, 5 A 29 H ) FIHERK
W (Filling, 6 A 14 H)#4T. 48 AR B R E
INEE— RN (8 LET), A
FHRTBUEM . BIA MM R8T EF 9 R IE R

HEE FHAS, g,
1.2 SZBHE

PLE T B IR . MY K3
&K BRI E B A K RIS AR T ORI H i
I AT o 7KL 22 N K AR Y A BB ST E B Y
7174 FIREH K AR 50 T R A0 5 , 5 K B 3 2 R
Rt TARERE, K SKERTHFHKMEHE
EE—R (A EET) LRI (G HMRy
PO B CR R A RE R ) BRIl E S R, 2R
Qiu (1999) Ao TR AE LR 400 S5 B, L4 B 43 1T 45 WidDell
1 Larsson (1990) B 5 8, LR 4A . HER 9. B A/
o SE R 4NN R H* -ATPase 7K ARTE J1 03 HI 3R 4y
B 72%.2.1% 2. 7% 5.0% , 7 B 32 B i) o iR
iR, VROV 4R R AR BR P B RR B S R
FR4E Brown 1 DuPont (1989) #4975 B HEBUR B B8
&, 5 B Nichols (1964) F) 7 1k & BUR ¥ B , % M
Brown 1 DuPont (1989) f 75 ¥ #E 47 Big 5 BR 40 AL 53
¥ro 2R Zheng %£(2000) B 77 2 5 R B M O,
R, R H* -ATPase FI/KBIE 1 E K Qiu (1999)
77 AT, B B (1992) M 75 BT 5E 5'-AM-
Pase BT /1. B & BI% Bradford (1976) ()77 B
7o
2 GR5WiE

2.1 TFRAESHEYIKS FAERRE

TR % (1998) WEZ B, /N FE IR I AR 2R OF
BEEE 2.7 m Z, TAAE2002) RH, MERTE
B3 AR R AR 160 cm, B AR A3 195 em,
HTERLIEEX YL KMEKEFEEO~
200 cm 12 (B ¥4, 1993) , B LARR A€ HA e 1l
TEZIEH 0 ~ 200 em + 2 +IER E AL, .
DL e+ Sk A R E ) i Bh A&, R 1 BN, B
ET RS, LERENKSSBEE TR, 1%
REHKD SBEUAREZRE, BARE, TR
SR> R ERRB/NEERL, B, 7EH
HTREEAT , BRER TR E TR, EEFEED
HEBBRENKE, BR,X5LKENREKH
SR, Rk E] AR, ] 45 THE Y R A8 T i 2t
S ISER: S LN

ZeT RE THARKK S RAEKRA . Wk
2 i, 18 T 2B /NE S A K EamE K
BT E, 7 24" BB S T 8139’ 1Y
MR K EREKE (K 2), X5LEEAREN
B K S B ARFETRIZUT B E AR
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Table 1 Changes of soil moisture content with gradual drought in the field (%)

H#Y Date

De-:f’im) 3H9H9March 3 29H 29March 5H1H 1May 5H15H15May 6H7H7June 6H 27 H 27 June

DR CK DR CK DR CK DR CK DR CK DR CK

0~10 17.52  18.52 14.14 17.35 11.36 18.72 9.08 16.90 4.23 10.74 2.61  16.08
10~20 17.61  22.11 14.41 17.27 12.00 17.86 10.98 17.60 7.50 11.97 6.04 15.98
20~ 30 15.22 19.67 14.87 16.80 11.87 16.50 10.19 16.73 7.12 12.08 6.51 15.14
30~ 40 14.77 18.45 14.73 16.13 13.02 17.87 12.17 17.13 7.84 12.25 6.40 15.62
40~ 50 17.27 17.38 16.98 16.81 16.22 18.26 15.53 17.79 10.10 13.i1 7.85 15.58
50 ~ 60 17.55 17.84 17.21 17.65 16.05 18.23 15.34 17.55 12.14 15.18 9.97 14.64
60~ 70 17.58  20.57 17.26 18.19 16.92 18.65 16.19 17.87 14.29 13.21 11.43 15.21
70 ~ 80 18.02 20.88 17.95 18.94 17.36 19.41 16.74 19.49 14.86 15.88 12.95 15.67
80~ 90 17.01 19.74 17.50 17.75 17.52 17.19 17.32 19.58 15.00 15.73 13.50 16.34
90 ~ 100 18.44 18.95 18.37 19.30 17.28 18.94 16.90 22.86 15.20 16.48 13.05 17.25
100 ~ 120 19.44 19.75 19.40 19.42 19.16 18.24 18.36 19.98 17.35 16.96 15.48 18.25
120 ~ 140 19.73  20.13 19.24 21.50 19.32 20.26 17.93 19.78 17.29 20.39 15.70 18.30
140 ~ 160 19.52 20.33 17.37 21.66 17.25 18.56 17.09 18.88 16.65 17.07 15.86 18.31
160 ~ 180 19.47 21.13 18.53 22.64 18.07 20.76 18.05 18.01 17.41 19.45 17.31 18.44
180 ~ 200 19.85 21.41 19.27 21.69 19.26 20.39 18.94 19.35 18.26 18.28 18.18 19.90

P B8 B A 2RI FH54E Values were means of two independent soil samples DR: T Drought CK:XfH Control

£2 ZVRHBTREXN/NEHFHASRRE XN ERERKHRME
Table 2 Influences of gradual drought on leaf water status, leaf size of fully expanded leaf, plant height and spike length

H#H Date

4F25H25April SA0H 10May SH19H 19May S5H29H29May 65 14 H 14 June

DR CK DR CK DR CK DR CK DR CK
‘SETG 24’ Triticum aestivum cv. Dingxi 24
Kt Wil () 1SRRG TS e o
SR e (1) B0 ST TR RIL g T T M s
MK Leaf longth (cm) 150.'571 151..211 151.'791 212..50¢ 111..501 213..69:; 8.2?01 294..111 ND ND
G S0 S Ta M0 TRe M Tl BT w
#RE Plant height (cm) ND ND ND ND 293‘.57* 453'?6* 393'?8* 828'.63* ND ND
1 Spike length (cm) - - - _ _ _ _ B 4(.)?41 121..031
‘8139 Triticum aestivwm cv. 8139
A g 5T L 12 T L i e
SR o (0 TRt NS RS BB W w M TR TR A
B Leaf lengh (cm) 161.'971 150..48: 150..0; 2ol.§2i 13d.lsi 201.'63:; 101..531 213.?51 D ND
A Tl SEAe mes i sia B
PR Plant height (cm) ND ND ND ND 343'?2* 493'76* 48;; 754'.04* ND D
HK Spike length (cm) - - _ _ _ _ _ _ 4; 61 101..20¢

KEMEKENIKEENER, HEEIELE 8 ~ 10 MMk EREMZE R Values of water potential or water content were calculated from three
replicates, and the other data were calculated from 8 — 10 plants DR:F5: Drought CK:X1H8 Control ND:RKJUE Not determined
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(Dekov et al., 2000; Zayed & Zeid, 1997/98), L
TREAE S B Y A 4 1A 7 3 845 (Stewart,
1989) , i 418 T 2 TS KK 43 E 18 T A F
TR & A O i A P VR B, PR G T (AR 4 2 T
WIRKE &M, TRIMEERF/DEMKE K
Wb, EBEENE EEE TR, Bk
B RF BT, B8 - (8 BE
T BRLARFHMNBF A RKRE, X— R 5ZERE
Jba T A M F R A SR GAR, TR, TE
Z@TET Y FE LR AR RIE NN, AT 68
i H AR AR RE N T R, B,
Egert F1 Tevini (2002) X} & & ( Allium schoenoprasum )
T TRELHEEER, HHGRXMEHES S
FRsRGT A E B R R AT, X 5 HIU AL
paliop: LiEp

2.2 TEXF/INEM K BB NS s 17 AR 4H A A 72
)

—FRIA N, 40 M AR %o a5 R UK, T B
IR — 2 REGE # , I8 R A SR R AR A
Hax g ) 5 B AR RN (EHEF, 1981),
Pastori F1 Trippi (1995)8F5X K, KEF/NE IR LA
0.5 mol* L "HEREEALH 24 h )5 , KA S
Kegiim s Bm. B4&me(199%a) K3, AT
BRI 15 /NEFE - 0.5 Fl - 1.0 MPa PEG #
BRBEMNE 24 h 5, KRR B BSR4
THE; WAL R BEE 6 5 76 - 0.5 MPa B MHA
T LIE B AR RIS BT M, {H7E - 1.0 MPa B &M
BTFHES, RITWERSZAR K3 BxR,/NE
A REIE MR EE R TR (14:0) AR
(16:0) AFHERER (16: 1) AFt /B2 (16:2) B R
FR(18:0) . T BR (18: 1) WM AR (18 :2) Fl LR MR
(18:3) R, TELHM, SxTRML, T2 MM
ANEBFHHERRANTHRRSENEE TR EE
BRI BR & B A0 L7, H ‘8139 I MRER Y T B
R AT Y 247, [ WG 7 FR A 1 70 BE B XU 4
% (Double bond index, DBI) B E &K, 7EHR T,
T2 ET 24’ M HER & B A B, AR R &
BRA LA HEERSERA TR, FHARS R
THEE IR BR DU IS R R A B & M4k
‘8139 KW IHER A BR & B T I SR 5 & LTt
DTS BT M. AEfhBEE, B/ DE SR A RAR
PP RE e B BR B XU R BB AL A B3 (HRAE X
7 24" v, WIHBR & B BT T R, THER AT — MR
SRA T AR 8139 FF, ThER AV M ER A B T

B AR S B TR, 7EMERN, IBMTRRAL AL
785 4k LUATEHE BR A0 SF BRBR N 65 76 B 7 24 B, 4%
HREE TR, TRRSE LANMBEERX, f 57.
25% EFE65.42%, WRBREHBEAE; HE
‘8139 1, R B & B A K2, Navari-lzo 5
(1993) BB, 24 Wy B EG T TRAH 8 d 5, K
R BE A RS B AR A R R AR, X
ARSI T 24 ZERCT A AR & 18139 71
RS A0 A LR B 5 R B, X BB R K
B, AR A [ & B W B, FEAS R i ae O K R s B
T, 4R R Ge 5t T R mm iy A

MR — & & IS TR DU BORE , Bt 2

FREFEME, EWH 24" BEKT 8139, BIRTHER
EMiBRAEAE BB KTFIEHE. Pastori Ml Trippi
(1995)iA7 , BE BRI B 5 R R BB A 5K
BERTEE(2000)TA A, LA 7 B A 10 R0 BE A58 BE i
K, SHYTHREA % ; TR (1993) 7 L H —
HUIX B 7K A= 75 35 T 7 2 ( Phragmites communis )
NIRRBY LS EERRENTRR S &, (IR
MRARAERE T RESE, RIMWIREREZ
BHRZA, TENEERKET R, SEERECT
R, GLRA G /N 3 T R U 5 — |, BARAR
O TR L L R 7 R T 00 Bl P P B 45 2 B 1
R BN AR IR B, B AR W RR M AN ARk, T A
KK 4Tl R A% 5 7 (Kuiper, 1972) , ATGHE/D
ERARHBRAE T KS, MENMEXFTNG
B, BRTEREIE, BB AR EEAASL
i EF. XA AER B RN T 28K EINEER
BEHIF=E T X R RE L

2.3 FEEHSE. H'-ATPase & 5'-AMPase 15 /1
HIAEAL

EEARFRBEAEEASZ—. HER4TLUE
BTREREEASREAE T 82k, 4
B, B SR NE R E A B BRI, (B
TR 8139° TR K (59.3%), TR
B, 2T 24 WIEE A SRR AE L/, T 8139° M)
EHNKBENTHR, BERXRENEH. BT
‘8139’ TR B A B B A LA, R BN EE
ERNFE, B RN ENR,

JRAE H* -ATPase AR YA M09« 208", 764
YK AT IR FREEEZEM(Qu, 199).
H* -ATPasei 11 T+ R4 I F 2L B R o 7 16
FAF ATP T8 IR 3l IR & B F SR Jo ) 1% 3 A A
HEBEEKETARA XS R(ERZ,1991) ;1
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Table 3 Effect of gradual field drought on fatty acid composition of polar lipid of plasma membranes of two spring wheat leaves

BAERRARA M AL 14:0 16:0 16:1 16:2 18:0 18:1 18:2 18:3 DBI
Fatty acid composition
‘SEVH 24’ Triticum aestivum cv. Dingxi 24
. 8§.00+ 15.56+ 3.02% 2.53+ 3.62+ 1.3+ 821+ 57.32% -
SIBHA Seedling siage DR 0.57 0.08 0.10 0.03 0.17 0.45 0.00 1.25 7.32
ck  5-69% 1250+ 3.40% 1.28x 2.24x 3.55& 9.66x 61.67x 1047
0.53 0.69 0.03 0.04 0.36 0.85 2.47 1.13 .
. 1.98+ 14.87+ 3.04x 053+ 1.63x+ 2.32:+ 10.90+ 64.73+ ©
BATH Jointing stage DR 0.16 0.31 0.07 0.02 0.1 0.3 0.1 0.05 12.04
CK 2.9+ 13.22 = 2.42+ 0.73 ¢ 1.74 + 2.06+ 12.41+ 64.50+ 12.54
0.39 0.24 0.02 0.40 0.10 0.20 0.15 0.43 :
) 2.37+ 13.3x 1.70x 1.57x 2.44x 4.79: 10.16+ 63.65+ N
B Heading stage DR 0.48 0.55 0.49 0.25 0.11 0.34 0.18 1.06 12.17
ck  2-52% 1374 2.07x  0.94: 1.9: 3.29: 1078 64.67¢ 221
0.32 0.38 0.85 0.13 0.12 0.52 0.40 0.82 ‘
, - 1.18+ 15.57+ 3.56x 0.9 2.00t 247+ 8.79: 65.42% "
K Filling siage DR 0.23 0.24 0.26 0.30 0.10 0.28 0.49 0.84 11.83
k0% 16.69: 2.76x 2.07x 4.14x  5.10x  10.89x 57.25: 0 43
0.18 0.34 0.23 1.01 0.27 1.25 0.97 1.58 .
‘8139’ Triticum aestivum cv. 8139
) 10.62+ 16.72+ 2.92: 5.06& 531z 2.10x 9.84% 47.44x "
BIHIH Seedling stage DR 1.79 1.00 0.09 1.58 0.25 0.46 0.50 2.19 3.43
ok 698 13.45: 3.43:  2.05:x 3.23x 2.04x 9.B3x 59.60s ¢ 7
0.35 0.63 0.20 0.31 0.35 0.25 0.06 1.46 :
. 273+  16.20x 2.96:+ 0.64x 1.77x 1.9: 11.10= 62.62z .
R4 Jointing stage DR 0.20 0.13 0.03 0.06 0.07 0.15 0.10 0.29 10.45
ck  3-0% 139 3.09:  1.09: 2.36x 2.55: 1L.Mx 62.52x 1155
0.12 0.48 0.01 0.16 0.18 0.01 0.13 0.13 :
) 1.83+ 16.78+ 1.53+ 1.42+ 228+ 2.56+ 11.6l+ 61.9z "
HH) Heading stage DR 917 126 o040 03 003 o011 032 1.5 10.35
k181 16.83x 2.97: 1.32: 2.9 1.75x 9.75: 6271+ 10.18
0.69 1.40 0.09 1.14 0.53 0.50 0.13 0.61 :
, . 1.55+ 18.69+ 2.00+ 2.13x 3.93:+ 2.68x 9.48:+ 59.55% ©
AR Filling stage DR 0.32 0.43 0.29 0.25 0.17 1.03 0.56 2.81 8.5
k9% 17.36x 2.9:  1.87: 4.81x 3.58: 10.74: 57.67: 8.7
0.37 0.50 0.50 0.23 0.97 0.62 0.76 1.28 '
LESR K 3 KES K FHME Values were obtained from three replicates * :p<0.05 * % :p<0.05 DR: T2 Drought CK:%F¥8 Control

NS: REEZR No significant difference DBI (FUEHE3 Double bond index): [1 x % Monenes (B24) +2 x % Dienes (B ) +3 x % Trienes (=

#)1/[ % Saturated fatty acid (HAFIRR) ]

5" E B (5'-AMPase) 2 Ji B4R S B, HIhRE
Z—RFRE ATPase 25 ATP 13 71 40 g 8] 4
st 5, =4 3h 1 % (R %4, 2000) , H
T, W e X PR BEE A B T T R AR BB R A .
4% (1994) Bk 20% PEG-6000 At BE/NFE AR &
10 hfG KB, FRFE H* -ATPase & I A & P E S
(2000) A PEG-6000 i} 18 4b 28 51 B2 1 [R] B9 BT 1 &
FNERGAE 24 h JG KRB, 10% MR {5 5 i
H* -ATPasel® J1 &A%, 10 20% Y& B #H1 HI% HFAR
H 4% (1996b) M & BLLL — 0.5 MPa #1 — 1.0 MPa
PEG X1 7 P17 [6] i B R /N2 4 8 AT AR B Ak 28
24 h, TR SR E AR R RS H* -ATPase 15 H EE Wi B

FBRTHEM, AR SRTE TR, R
HER(E OISR, TEMAT, BR/NEN H FRE
H* -ATPase BJ7E4h i B T %, H 8139 T FE/ I8 B
BERT '€l 4, ERWHIZE, 024’ H*-
ATPase BI7K 5 11349 3% T 2 B HE T 5 ; ©8139°
FERR AT BT B ATPase & 1 T 2 Mrid i FeAK , H
NS, SN2 TRREm LA, X&h
FFRAPL T ATPase BEER G X 1 K RIS F1 & i
(FFEEEHR) . "I, TEa XY R H* -AT-
Pase T 4 1R 2 WA X 5548 490 5 F R 3 988 B A O
T 5 A R RIAED R B B B %,

X TF R BEAT WS - AMPase U BF 380 B A
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%4 ERTBTETNEHREEZALR. RERERY O, FE H' -ATPase B 5'-AMPase ST EL
Table 4 Changes of PM protein content, oxygen uptake rate by plasma membrane, H* -ATPase and 5'-AMPase
activities of plasma membrane during gradual field drought

KB Developmental stage

W Seedling stage KT Jointing siage

B Heading stage M3 Filling stage

DR CK DR CK DR €K DR CK
“SETE 24 Triticum aestivum cv. Dingxi24
0.069+ 0.137x 0.116x 0.120+ 0.163+ 0.106% 0.156+ 0.129+
) )
EEE & Protein content (mg-g™' DW) 0.005  0.011 0.030  0.020 0.010  0.005 0.003  0.002
H* -ATPase T 0.641+ 0.82+ 0972+ 0.74x 1.422+  0.701% 0.973+ 0.675%
H* -ATPase Activity (pmol Pi*mg™! Premin™") 0.021  0.004 0.020  0.040 0.017  0.019 0.020  0.011
0, MUGH A 0.472+ 0.29 % 0.380+ 0.395% 0.371+ 0.411% 0.291+ 0.305%
0, uptake rate (gmol*mg™! Pr-min~") 0.042 0.008 0.024 0.034 0.006 0.022 0.018 0.015
5'-AMPase 151 1.904+ 1.213+ 0.766+ 0.925+ 0.281+ 0.531< 0.076+ 0.167=
5'-AMPase activity (pmol Pi*mg™! Premin~") 0.077  0.069 0.023  0.050 0.015  0.030 0.008  0.003
‘8139° Triticum aestivum cv. 8139
0.6+ 0.113% 0.038+ 0.075+ 0.074+ 0.070% 0.111+ 0.088%
. o1

EHF R Protein content (mg"g™' DW) 0.030  0.020 0.000  0.02 0.003  0.005 0.004  0.003
H* -ATPase 51 0.595+ 0.831+% 0.516+ 0.828+ 1.054= 0.693+ 0.924+ 0.691%
H* -ATPase activity (pmol Pi*mg™! Premin~!) 0.013  0.025 0.080  0.065 0.009  0.023 0.012  0.023
O, 1 W 0.559+ 0.299% 0.470+ 0.254z% 0.250+ 0.307+ 0.186+ 0.238z
0, uptake rate (pmol mg™" Prrmin!) 0.021  0.022 0.016  0.024 0.012  0.010 0.001  0.004
5'-AMPase 151 4504+ 1.404% 1.631+ 0.789+ 0.531+ 0.660+ 0.122+ 0.152%
5'-AMPase activity (zmol Pi*mg™! Premin~") 0.069  0.031 0.038  0.022 0.046  0.015 0.038  0.011

BUE R 3 IREERZ R Values were obtained from three replicates DR: T-8 Drought CK:%f& Control Pr: A JE Protein

A% (1992) R KRG TR B 5'-AMPase
S EHRESABHORAHA XS, BREES
(2000) B ZE S 5 1 Y XT K e B B, H
S 5MMAE ATP Ui, EARZRWTREMHT,
RS 5'-AMPase 1§ T HZEALEA 5 ATPase HAE4L
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