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EFFECTS OF WATER STRESS ON CELL WALL H"-ATPase
ACTIVITY IN LEAVES OF LITCHI CHINENSIS SONN.
WITH DIFFERENT DROUGHT-RESISTANCES

CHEN Li-song, LIU Xing-hui

(Department of Horticulture, Fujian Agricultural University, Fuzhou 350002, China)

Abstract: One to 2-year-old seedlings of two lychee (Litchi chinensis Sonn.) cultivars (drought-
sensitive Chenzi and drought-resistant Dongliu 1) were planted in pots by moisture stress
and normal watering to determine the relative water content (RWC) and the H"-ATPase
activities in leaves. The effects of water stress on (specific) activity of cytoplasmic, ionically
and covalently wall-bound H*-ATPase in leaves were studied. The results showed that
RWC in leaves decreased with increasing water stress, but such decrease was less in drought-
resistant cultivar than in drought-sensitive one. The activities of cytoplasmic, covalently
wall-bound and ionically wall-bound H*-ATPase were 81.80% —83.15%, 11.48% —12.30%
and 5.37% —5.90% of the total H*-ATPase activity, respectively. No significant difference
was observed between two cultivars. Under water stress, the (specific) activities of
cytoplasmic, ionically wall-bound and covalently wall-bound H*-ATPase in leaves increased.
The extent of increase was higher in drought-resistant cultivar than in drought-sensitive one.
Key words: Litchi chinensis; Water stress; H*-ATPase; Cell wall

B 2000—06—08



150 Fls T PH A ) 22 4 9%

AXHYIEN ATPase TEHES KA X RO A — L RiE, BRELEFFLBIAK HEE
LM R LY, x4 B8 T 41 i BE ATPase ¥E AL YRGB L /D, FEAL R IR E R 1
BEMERTRNZ —, SEEZTETROERY, BEEES, (TEZENET RN,
VDX AR AT, F o B iE AR, 2, BRI I M 38 S ATPase 16 P 45 1k i
T8RP, FEEERl b, BT T K48 T R R 25 B A 40 i B8 H*-ATPase 1 #
N, BERNGHEEIERPIRRAEERBTR, I AHL RS0 T L b R BT AR 3%
PR KB,
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HEgESE BT 1996 - 1997 FEBER U KRFSTR, RIGMBIAN 1 -2 FELAEFHH
(Litchi chinensis Sonn.) 4, X35 Fh A 3E Rz LR IE # 5T B4 BOR B AR X 1 -5 @ B 7
BRENREERPOKFRE. RRDMHMEELEN, £E TR 25 cm, & 20 cm, AREITH
b BRRbEE L 5 kg, FAMME 1 /NG, SRFAFE 150 8. FR4EUK, URFIEGAEAKMEN
3R A R — Bk

KOBBIE  KAHNALNIETE 79 AT, ALIEREG RIS 24 AAEKEF—BCH
RFMER A, b 12 B3R5k, 5 12 ZIEF FKEN IR, Sk 3P B SRk R = B R
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MHEEMESKEHNE BT 217,

H*-ATPase fUIRELS EEME 2B T EEEYWHE. 1 gHRMAERTRSH 50 mmol/L,
pH7.4 Tris-HCl Zi, KB BB R I%K, F 15000%xg FEL 20 min, k%R 5
¥4y ; VLIEL 2%Triton X-100 MEHE TAREhEE/E, A 1 mol/L NaCl#¥EIHT 25C THRIE
7, 15000 xg FEL 20 min, FERATETFRELEAEALBEESNNE; JlEE 1 mol/L
NaCl BB B85, i 0.5% SFEEBM 2.5% £EHM 0.1 mol/L, pHS5.6 B L L np B ¥
HF25C RETR, 15000Xg FEL 20 min,b, EHEBRATFHNMBESBRNANE.
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Table 1 Effects of water stress on relative water content (RWC) in lIychee leaves

K4 Ehia A EKE RWC (%)
Water stress Br#¥ Chenzi %X 15 Dongliu 1
i Moderate *iHE Control 84.98 % 0.92aA 85.03+ 1.14aA
4438 Treatment 68.00% 2.15bB 73.50% 0.93bB
Xt ZR Relative difference (%) -19.98 -13.56
J=8 Severe B Control 85.12% 0.76aA 86.04 = 1.80aA
A3 Treatment 45.60%+ 1.91cC 54.23 % 0.78cC
M Z R Relative difference (%) — -46.43 -36.97

A—RFBAEENEREE, ANEFBLHET p=0.01 7 p=0.05 HEFKF.
Values in a column followed by the same capital or small letter are not significantly
different from each other at p=0.01 or p=0.05 levels, respectively.

2.2 KROHMEXEFEM H H -ATPase i& IR

H*-ATPase ZEE M S AP HSH  WE 2008, EHFB T+, H -ATPase TEHFET
MR, o5 I AT 81.80% —83.15%, Hk B ML G H'-ATPase, & 11.48% —12.3%,
BT @54 H -ATPase F &K, & 5.37% —5.90%, mFPEEZRAUE.

£2 FHHMHFh H -ATPase 81575
Table 2 Distribution of H*-ATPase in lychee leaves

BE# Chenzi FX 15 Dongliu 1
44 Distribution H*-ATPase &H: &R TE TR % H*-ATPase {E# &R %
H™*-ATPase activity % of total activity H*-ATPase activity % of total activity
(nmol Pi g' DW h™) (nmol Pi g’ DW h')
MiJE Cytoplasmic 498.42* 13.69aA 81.80 567.37+ 14.36aA 83.15
W44 4 Ionically wall-bound 35.94+ 1.06bB 5.90 36.65% 0.79bB 5.37
SEHridsk 4 Covalently wallbound  74.97+ 1.12bB 12.30 78.31% 1.97bB 11.48

H*-ATPase tLiEMERTSE 3R 3 WA, /K4HMa T 2 A0 A R HY -ATPase I E T2
H*-ATPase WWIEHHBZ F 7, HEMRROSF EFIEEBEERTRBERBHHF. M
SR, BFRLEES HY-ATPase LG FAR 5T H -ATPase iEENAREEEEM
%[y( % Fis 4 HY-ATPase Lt )= 6.361x( Mt H-ATPase HHE #£) —1.347, r=0.979",
DF=6. TH].

H*+-ATPase JEMEMTE{L  ZAH H H*-ATPase WHHEM LN 3. K4 MAT, FAnt
B HE H-ATPase. B Fais% 4 H*t-ATPase Mt idsh & H -ATPase E 43 EFh. HLRHEE
BEAR 1 B LEFMNIEEEEATREERBNEE. EPEKMET, iR BB AR 1
B3 EHEEETHE, MRSERBOEERALNELES H-ATPase BHEERH T
W, fifE H*-ATPase % T4 4 H -ATPase IEH AR L7+, HENBERARE. FEHE K
A BMAT, 25E 40 M BE HY-ATPase WH 442 7, PR B IR SRR HY -ATPase. B
Tk s HY-ATPase Mt idsE 4 HY -ATPase FHAM BB ER TR EHRFH ik, AR
WEE, BT EE S H -ATPase I MM %5 & HY-ATPase ¥ th i 7 B 80 SR H*-ATPase
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LLEHENABEEEEHXy(B T84 4 H -ATPase 1§ 1% ) =0.066x (gt H*-ATPase 3 % )
+1.783, r=0.928", DF=6; y( 3444 HY-ATPase i1 )=0.073x( ik H*-ATPase 3 )
+39.571, r=0.934", DF=¢].

£3  AIEHEXHHEM K H -ATPase FERR M

Table 3 Effects of water stress on H*-ATPase activities in lychee leaves

K5 ihiE

Water stress

9% Specific activity
(nmol Pi mg" protein h)

W Activity
(nmol Pi g' DW 1)

Bi% Chenzi ZX| 1% Dongliu 1 Pi% Chenzi %X 15 Dongliu 1
J8 i % B Control 8.56 % 0.14aA 9.12+ 0.14aA  489.76% 8.0laA 559.26% 8.83aA
Cytoplasmic ~ Moderate Ab¥ Treatment 977+ 0.10bA  11.46% 0.13bB  520.64% 5.60aA 679.13% 7.76bB
HxtZEF (%) +14.10 +25.63 +6.30 +21.43
Relative difference
E i} B Control 836+ 0.11aA 9.58+ 0.10aA  507.08+ 6.73aA 57548 6.19aA
Severe KhHTreatment 11.99+ 0.15¢cB 1506+ 0.20¢C 57621 7.33bA  813.73% 10.65¢cC
HAEF (%) +43.42 +57.19 +13.63 +41.40
Relative difference ‘
il gy L *f B Control 5431+ 1.12aA  57.03% 0.61aA 3572% 0.74aA  37.00% 0.40aA
Ionically Moderate 4L Treatment 61.62+ 1.03bAB 68.15+ 0.81bB 37.88% 0.63aA  42.02% 0.50bA
wall-bound HxE 5 (%) +13.46 +19.49 +6.10 +13.55
Relative difference
=& ¢ B Control 5570+ 0.96aA  56.17% 1.06aA 36.17+ 0.62aA  36.30% 0.69aA
Severe  Ab#Treatment 7195+ 1.22cB 98.02+ 1.73¢cC 4198+ 0.71bA  58.57+ 1.03cB
xR (%) +29.18 +74.50 +16.08 +61.36
Relative difference
B R ey i %t i Control 7481+ 1.42aA  77.39% 1.53aA
Covalently Moderate Zb# Treatment 8191+ 1.12bA  88.40% 1.83bAB
wall-bound HHZER (%) +9.50 +14.23
Relative difference
fi:§ 7} i Control 7512+ 1.29aA  79.20%+ 1.26aA
Severe £ H Treatment 8694+ 2.06bA  99.78+ 1.24cB
HITER (%) +15.73 +25.98

Relative difference

F—BRA—RENEBRRENEREE, KAEFES 3 ERR p=0.01 fl p=0.05 M5 2K, Values in a column for

the same enzyme followed by the same capital or small letter are not significantly different from each other at p=0.01 or

p=0.05 levels, respectively.
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BAT A FAR KB B0 A0SR 2B, TR B A T, HT R MR E8 0 S AP E 40 B2 R it ATPase
WA HIRTE) . FEREENET, S0 5 M BE0R B0 & b 40 ML BE R th ATPase i ¥, HLEHRIN
snFit ATPase {E¥EIH L. FEEEPHET, FIRMRIRAMF ATPase IR K, XBE X, K4
BT ATPase {E#ERE (L SHE YR RIS, B Rh il A958R B A €.

H*-ATPase Z4Iffi Na*/H*, K*/ H* S i T EREEREY. GuylISHpaskd,
ATPase X REME 09 B oM BUREH R IO /E M, (EREME7E 40 i h B BUR R, ATPase {EHE#E S, BEME
ERME. KoMBTHEMN T H -ATPase MRS, TRRAEMNTESHESMEEY
BR, s BARTEM MR o, NTTTREAR A0 k3. B MED R KM, &7k 40 E
BPRAREASY, FRUTHANEEYE, RNEH K ATPase HtERE, A9 T4
BB T BRI A E Y BB AR, K- HhiE T 4HHERE HY -ATPase 75 ¥k /Y32 5 T 664 A T 40 IR
WigH. Paljakoff-Mayber!” ZEHiSEF BRI UEM , it RAKEE R, RN A BRI E
BEAR, [FIAT ATPase 1 Sy, X 7T AERBLK 5 & rH 4R R 1 R A2 284k, M T O e Bk /E A
2 ATPase # 0., T ERER, BATN KK AT, ATPase MRS, "R K5
BT EEEHRZMTE RN GEEAR, AR T 4 M IE 5 A i 45 K 20 M v 70 40 1 18 Bt B9 49 S
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