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FERT DA A T A A TR R AR BT R3S N AR Y
KN,

H 't 18 28 30 2o 75 2 3kt ' AN A< 2R 38R 1 1 4
2%, AT DS AE IR A A o SRR A A 2 A LR A
ok A A fE AR B W T AR C T 1 000 hm?,
TR VA T M DX 4 A 5 R 1 AR 4 90% LA
B REHAT O TR E S E Y e i R
TEEE K3 T T A5 2 DA B | (HR G TR R 3R
By ST, A R P9 BT A A RS 3 R T ) T SR
F A B FR AR AR 04 R REAE DA R 0 1 B A PR OK
PR CRA 20 T RR R A ) SR 3 K ) 3 A A
ST LA B, R IE, AR SC DAL 25 R 355 1) £ 1 2
SR XTG4 25 Ty =X A R AR [FIE K T
IS it A 24 8 K R AE 5, i 5 A [) M 3 7
T : O EHOK A TEA B N SIS KNVRE 1531
2P 5 7 AR K BE I KN @ T M 4 A=
PRAARE & 38 WL 4 % SOD | CAT i 1% Pro 7
I MDA B 55 07 XA R A, TR N [ M
T 5 o A R T R SRR 200 BB ) A A R B B R
ZIN 5 NI A 265 = 2 10 A AR K 8 b Sk B HE R3S
e LIS B CROK P b A 0 i 7 240 o R o e
INUA R P s A Gl e R B 1 s, AR B AR
R R X RS A R T T 1A FAL O 5 A
B H R —E B SRR S

1 #MRlEFRZ*E
1.1 Gt
AR50 TE H W A8 7K T K 55 SR B I 0

(37°56’N . 100°26'E , ¥4k 1 482.7 m) FF )&, 551X
S AR B KRRl B, HOBIRE N 3R
HOET 4, pHS. 4, 5 1.45 g - cm™, HI a4 7k &
22.8% ,1 )2 0~20 e AL &2 1.4% Bt A &
it 61.8 mg - kg™ HEABE S & 13.4 mg - kg™ AL
B 190.4 mg - kg™,

1.2 RIEEIT

WREAEY) N 5 AR A M 4G (S Rh LBk ) o
ATE—A HOGIRZE PR . I 2 IR 2= in A 15
PRI v I 2 4 7 3 K IR AR P A A R
Bih 1.5 m JER) 55 IR E WA 80 mx8 m, B #
A K 20~30 T, 70 14 ~20 T, 25 S AT B
75% ~85% . ARAUFIA 21 28, FHAEHIA 6 Bk, KRIE
1 m, ZZ[H][E]#E 2 m,

HE AT W2 (5 H 3—15 H) JBitd
RS H 16 H—6 H 18 H) JFiEM (6 H 19
H—7H4H) RRERBI(THASH—9HAS5H),
HREAH 9O H 6 H—12 18 H) , AiXE0 5 %
KA S AL PR RIRD -3 55 RS FFE 3 RS AT+ A
Mo R AT+ M B S RO R (e R ) . A3
ZER— MR B NX S T HOGIHR E SR
A R AR SRR, W T TS AN X R R R
I /NKAE A R 28 AR 2B 6 A~ /NIX, S
21 A/NX L DX AR 6 mx2 m, BRI 7% 0
£1,

1.3 #EK5HER

B JE AR B — 2R TRV R K (] BEO.3 m, i

F1 ikwigit
Table 1 Experimental design

b (5N
LA (SS) FRRAT RIS AR5 om R 4IRS £
R EAG)) K IFRNEREFT FEFFACHE 5 em JHHE 1 kg - m™?
FEAT+ MR (SBY)  2RIBBVNERSFTAE T RT3 om FFFIIHE 0.5 kg - m™, FIHOBREAE b JRJRE 0.01 mm , 15/ D J] ] 2 PR 55
RFF+RMIRA S (SHY)  PERVNERFFET  BFFREE 3 cm BFFATEE 0.5 kg - m™> JRHBBEAE 1 B 0.01 mm B A5 DU FH 0 FR s
Jofd 35 (SN) X IR, B3 i Ak B

SABERBEA3.0L - h' K TAEE T 0.1 MPa,
R ERE K EH N 270 m® - hm™2, W40 FE
() 13K A3 shASIEA TR, 4 10 d W 1 R+
ek, AN A SR 2R T S T H
B4R 1Y) 75% B, 4 JEVEE 7K R 2000 T 5 19k DU
S R -4 K s T RRE K B 75% 1Y AL 2R

ANHEATHEWR . A6 >R P it A SR %o 5 ) 20 3264 7 it
JIE, A Ak 3 i A AR W), W 27 BB R R 500
kg - hm™ b KB /R &R 750 kg - hm™,
BIRACRAH G, LA A 45 m® - hm R KA (AL
Jfi 31.4% N0.65% .P,0,0.5% .K,00.3% ) il 1 500
kg « hm A5 EEREAE (P,0512% ~20% ) .
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1.4 MNIEFRNE R Fix

FI LT e e A I Bk, AEE M
WA 10 d FEREAS/NXBEALER 3 4~ 8, 40 510 0 ~
20.20~40 .40~ 60,60 ~ 80 cm 1 )2+ K435,
TAN/INR I E 3 BRI SR A AT SR AR K
TERIIE , B E — A, B R B AR iD
R 3 kR A SR, B RRE R AR 7 d
T RO 4 7 SR b () PR A%, DA LT 3590 e ke
TR RN,

FE R i SR A, 78 SR I R D SR 7 ol 22 0] R
FE o RS/ I 1 4 SRR RN B 3 S 1Y 3
PRAGTAIR T 0 SRR A 7 2 A1 R 0 ff o
B RN AR Fr | ¥ 00 2 A AR § e 4, 32
JESE BT AE TR, B = SR A TR KA
A, SOD . CAT K MDA $2H, FRECH % - H- i
R A4 0.25 g, 40510 2 mL % 50 mmol

- L'BEFR 2 b (pHT.8, & 1% PVP) Mo /b 413
W+ FEVKIR T B 510K e 2 10 mL B0 (A
IR ) , B A F) 10 mL, B S5 mL $2BUR7E
4 CF 10 000 rpm 5.0 15 min, B F I W& A 0 g 12
PO, Pro $EHL, FRECHE & - 0.25 g, BYRE A LA
HIERAE W A 5 mL 19 3% Gl 5K 4% FR 1 W, Jin
FEJG THh K INER 15 min , 138, BEBCN I 2 IR
PR PR IBO SR PR P i 2T i ROV 1) B B 125 ) I
SOD {3 % SR FH AU DUk (NBT) Sk vk, A
il NBT J6if 5 50% FIr it %) il 16 B0t Sk — 1 il
WYL (U) JH U - g 'FW - h™' 3678, CAT i

24+

224

R YIS
>

SR EAMY R, LA 1 min N A, BE{K 0.1
H— A EEEERRAL(U) U - ¢ 'FW - min™ IR,
Pro 7 ik HIfei FK 42 75 . MDA & 5t I e >k H
AL L Z /R (TBA) H i,

1.5 HESWHE

% F Microsoft Excel 347 %% ¥F 0% 2% B8, )
SigmaPlot12.5 YE &, K SPSS Statistics17.0 % {f
HATEAR G A, B/ i 3 25 51k (LSD) AR
ANRIAL A ) SOD | CAT ¥, Pro MDA % i, L)
N A E SRR AR (BRI ) EZE R,

2 GRE5SH

2.1 WRBEZAAMTESKENR N

BIN,0~40 cm )2, 4B SS ST, SBJ
F SHI 1 48 &K &2 3 = F AL B SN, L SN K Ik
KT 2.10% ,10.82% ,11.89% ,14.53% (& 1),
UL 25 MR B 55 O XA R T ROk, W
ZIFAEIA  AC T SBT 1 SHY 19+ ISk B0 s T
HoAbAL B fEH R 0~ 20 cm Ab A9 3 & KR
INK15.43% (14.90% , d5c A A F R K 19 5 5%
Jr AEFEFT+ MO 55, A3 ST H R K,
K A BB W K A FE 0~ 20 em AT 20
~40 cm 1 JZ4b ST 9 LB S KE L SN 23 £
19.20% .15. 19% ( P<0. 01) , d I 7E S it Kb &=
B, T A 35 PR K 3R B i SS . ST SBJ &
SHI7E + )220~ 40 cm PN A 3% 7K & L0 ~ 20 cm

05-15 0622 07-01 08-09 09-07 10-19 11-08 12-05
0~20 cm 12

05-15 06-22 07-01 08-09 09-07 10-19 11-08 12-05
20~40 cm - J2

HA-H)
—— LA HEESN) —O—ab LA EESS) —h— R ET(S)) —H—RFT-AHMEBET(SBI) —HK— RIFF Bt LA 2(SH)

1 R 7RI 2 - K A

Fig.1

The variation of soil water content in different soil layer under different surface mulching
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HIAr 38N T 24.40% .22.69% .20.99% .22.81%
(P<0.01) .

2.2 WREBESWEHEETEEBIERORM

22.1 HERAAN MDA €2

8 A 6 H,SN ikF|IE(H 5. 88 wmol - g”'FW, [t
SS. SJ. SHJ. SBJ 43 %l 4 hn 11.64% . 56.77% .
46.17% .71.86% (P <0.01, K 2), FfiJ5, SBI Ay

~
J

MDA & I B i, 76 10 A 4 H k3 IE(H 4. 78
wmol + g 'FW | I i B & 3 1 FoAt 4b BE () MDA
M TR, 10 H 4 H,SS [t ST, SN 43 Jll [ ik
26.37% 42.14% (P<0.05) . SHIJ () MDA & £ 7
9 H 21 HikF & /ME, A A AL BE 2 5 B 2% (P<
0.05) ., HiZRH 55 A8 0% U 55 4H M o 53 22 MDA 1)
GiERE, KPR+ E ST, RRikN
MDA /b A 5 % %

® 5
E a A
ﬁm 35 b B3
413 T4 Res
g e L
774
i 21 X T
o s
= 1 ) 72
0 N IR 2
08-20 09-07 09-21
HEIH-H)
I R@#ON) W EHESS) FEAFREE(ST) REFF+E MR 352(SBY) FEFF-+ S BRI 35(SHY)

N[l FRE FR A Ak B AR B A (R — IR RLBEA 0. 05 7KF T YR  n=9

& 2

ENCEESCE & S CN ke L D D gy

Fig.2 Malondialdehyde content in grape leaves under different soil surface mulching conditions

2.2.2 RAL CAT iEFM

SBJ M AR BE W KT ST, CAT 1 HEX F 1+
b5 7 55 7 S o URR (&1 3) . STLSBJ 7E 10 H 4
H43 5055 BB RAH 1 090.52 U - ¢ ' FW « min™ |
1398.45U - ¢ 'FW « min"', 5 SN 2 34 . 3% (P<

0.01), SS.SHJ M 8 A 6 HilZ,CAT JiEM:43 5L 85% .
74, 92% Y R [, Lt SN 43 3 A% 50. 58% (P <
0.01) \27. 40% , P J= I8 A% B2 b o A6 B 100 e 4 28
BT FFa, B, SS . ST SBY SHI () CAT 7% It
SN 45 , SBY Lt SN #4111 47. 90% ( P<0.01) ,

1600 1
1400 1 a
;;1200- £— ab ab a
EE 1000 1 = LE b
= 800+ - FEANEE
e L~ o R il -
2 0 = N N
- AR D . o
& w0 = g N
S 200 1= o %
. - :;I.\:'_' B :
09-07 10-21
FMOI-F)

[ EAEEESN) b+ B (SS)

[ REFFRERE(SD)

REFF-EMBE RSB LT REFF+R MR 35(SHD)

ANTR) RN A AL B b B B AE TR — LB 0. 05 7KF T A 3, n=9

& 3

ANl R B TG A 1F T A I N A S (CAT) 1

Fig.3 Catalase activity in grape leaves under different soil surface mulching conditions

2.2.3 #HEMEFRK SOD &t
TE IR K] 2 iy, SBT B9 - SOD i 1
1E9 H 21 Hik#4(EH 970.19 U - g'FW - h™' | [t

SHJ .SJ.SS SN 4331155 43.75% .47. 59% .63.33% .
69.78% ( P<0.01, [ 4) ., SS.SJ.SHJ [ SOD i
PP TG X T, 76 10 A 4 H AL B AR E
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460.00 U - g'FW - h™' 397.44 U - g'FW - h™' |

472.17 U « ¢”'FW - h™' [HZH#KF SN(P<0.01),

H 10 H 4 HF 4R, S0 B A #54  A P9 SOD i

B FAHES £ 40 B i SOD P34 7 1 b SN K

YR A 88.91% . 86.58% | 77.91% . 70.24% ( P <

0.01) , AU KM 2 s ) SHY A0 2 (% B ks
12007 A

~1000 1

800 A

e

600 1

Ho
=

T

400 1

i SODIEM/(U-g'FW-h

200 A

A A A A AN AN
v v v v v v v e
A A A A A A A A

v v v v v v v v

SOD {4 . 3 & F H A A B, (2 AR fb s #1427
SBJ F1 SS £ SOD {14 1 i h a4 — 2, HINFE 9
H 7 HikE 4 H5AK{H 123.90 U - ¢g'FW - h™' |
60.92 U - ¢'FW - h™',9 A 21 HikF|E(E, 12
SBJ #i Lt SS #5 40.76% (P<0.01) , H W&t I
SN Z= 5 i 3 (P<0.01)

H-
e

A A A A A A A A
v v e e e v e e

H-im

Anhhhhhhiw

B
v v oo ow v

HSODFEM:/(U-g'FW-h)
[\e)
S
(=]

08-06

HII(H-B)

[ Te#EESN) WEBTE(SS)

224 FEHEMWHREMREH Pro 2

MR 22 i, SS ST SHY | SN 4 B i Pro
5% AR RIS KR AR ST, 2 T
~THE A LA F (] 5) ; SBT (1) Pro &5 AR, W sh
JE/h, 8 H 6 H,SS AHEL ST SN, 73 |34 14. 33% |
37.93% ., K5 SS.ST il SN AYHLKL Pro 5 & HiBL
MU Rk, 210 A 4 H,SS A0 FH )3 45 ki 4
Pro & & ik #| % K {H 45.36 pg - g, It SN &
72.75% (P<0.01), SBI ik%|H/ME 9.06 pg - g™,
Ft SN A 65. 51% (P<0.01) , %5 540N Pro 14
R, SS AL SN $2 15 42. 40% ,SBI #H L SN
WEAIG 31. 18% ( P<0.01) , SJ SBJ AbFf4 I F- Pro 7F
9 7 Hik# 4 A WE(E 16.77 pg-g'. 19.40
pg - g 5 SN 2R RE(P<0.05), H 86 Hit,
SHJ LA 54. 16% B3 R & TR, 2 8 A 20 H ik
Be/IME, SSTE 10 H 4 H AR 24. 78 pg - g,

FEFFBITL(ST)

[Ty ] AEFF+ I B 35 (SBY)

[Fa] AT+ R L7 S5 (SHY)
AR FRE IR A AL BRI TR B B b 7E [ — I R BE Y 0.05 /KF TR R, n=9
K4 N[ RBT AR A T A (A) FIRURL (B ) A S AL B AL A

Fig.4 Superoxide dismutase in grape leaves (A) and fruits (B) under different soil surface mulching conditions

H SN K 56. 68% (P<0.01)
2.3 MREBESXEERAIEROFME

7 H 5 Hif, k¥ SS . SJ.SBJ SHJ SN [ 3 4%
BEAE 4y ) LA 41.58% . 35. 68% . 38.39% .47.93% .
42.34% MECRIERK E 7 H 11 |, J8 T 38K 3
(#£2). SS [ SBJ . SHJ 43530 10. 70% .16. 74%
(P<0.05), 7 A 11 HZE 7 H 18 HEF, &40 B Y
R K BRI TR, 28 A3 H AFESS 5
SJ.SBJ SHJ 2 53 (P<0.05), &8 H 8 H,
SS Kb BRIk A5 4R A L ST, SBI ., SHJ SN, f& Yk 14 fin
13.86% ,12.77% .15.61% .7.58% ( P<0.05), {H
TR A5 AL SRR AR 1) K SRR IR AR R 3. 50%
2.50% 3.59% 4.55% .1.83% , RhiEKFEE, &
KW o A8 H,SS IHAfhab¥ 227 B F (P<
0.05) , SR H R T i W % R AR
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NN

40 7
351
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251
20 1
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mF Profy B/(ug g )

HII(H-H)

FAEHEN) O] BLEHESS)

(] REFFREE(ST)

Fe) REFF+ A MR 2(SBY) AT+ R 32 (SHT)

AR PR IR A b BRI TR B3R 2 e 7E R — I 1 BE Y 0.05 /KF TR E M n=9

K 5

AT b F A T A5 A A SRR (A) R (B) P 2R 7%

Fig.5 Proline content in grape fruits (A) and leaves (B) under different soil surface mulching conditions

2 REBAPKBE=LNERNER (on) EKHE
Table 2 Ransverse diameter (cm) growth of fruit of different mulching treatments in fruit enlargement period
H 19
Qb3

07-05 07-11 07-18 07-25 08-03 08-08 08-15 08-22 09-03 09-08
WA (SS) 1.08* 1.52¢ 1.82° 2.03° 2.07° 2.14* 2.26* 2.39* 2.43° 2.60°
FEAF 5 (ST) 1.04* 1.42%¢ 1.67% 1.79% 1.84% 1.88% 2.02° 2.17° 2.25° 2.32°
FEFF+ H bR 35 (SBT) 0.99* 1.37% 1.63% 1.78% 1.83% 1.90% 2.04° 2.20° 2.20° 2.37°
FEFF+ BRI 55 (SHT) 0.88° 1.30° 1.58° 1.73¢ 1.77¢ 1.85¢ 2.02° 2.17° 2.24° 2.32°
TBE: (SN) 1.00* 1.43% 1.73%® 1.89° 1.96%® 1.99° 2.11° 2.24% 2.35% 2.48%

AN IR PR B AR A A PR A % 2 A [R)— IR TE] BEA 0.05 K- R I R 1, n=9,

bt SR RkIA—5%, 7TAHSHETH 11 H,%
ALFE SS ST SBJ SHJ SN #2 Pt g, 2
KWK 8 H 8 H,SS [ SI, SBJ #£ & 11.02%
8.92% (P<0.05), WKW AK,SS H ST K
10. 02% (P<0.05) . MIEAERWIRE , RAP1E
PG R Y NP KHEE, EES F&E
FRAE R B, A SR AR 3 T At Ak B ) 2R
RPIE (R 3),

3 it

MR T A R AR F AR S R O T HAT 5
RO, B R o R S PRk R
R RAEAR 7 2 (00 B RS AT + A T

THEE KB A W N A AR Tk S — 2, B R
WK, D R TR . SR E X R
PR 26 MR R R R, A R S, S s
TR F S I B, b A 4 E B 2 BT R A K A
JoR R T 3 AR T Rk, AR
SERZEWTTE 0~40 cm + )2 N, TR+ B3 55 76 i
ZEW S TE A PR KRR RS T 6 AR SRR
K 2 A RE A B S e A KR
FEEE YRR T fE -5 b F 7 25 0 1 R ISR A5
HK, WAL, B+ FE A E AL FEAY 0~40 cm N+
S K AT A% 0 ) S A R I i
(0~100 cm) ¥ A7 F]F 5B B K %858 78 A
WA B TUESE, [FRE AiA A RE RS, L2
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Table 3 Vertical diameter (cm) growth of fruit of different mulching treatments in fruit enlargement period

H ]
oSzl

07-05 07-11 07-18 07-25 08-03 08-08 08-15 08-22 09-03 09-08

b+ FIE(SS) 1.22¢ 1.67* 2.07* 2.24% 2.28% 2.34% 2.44% 2.50* 2.57* 2.66"
FEFFE 3 (ST) 1.212 1.66% 1.92° 2.03" 2.06° 2.10° 2.19¢ 2.32¢ 2.37° 2.42°

FE AR+ Mo B 55 (SBY) 1.27% 1.59* 1.90° 2.04° 2.10% 2.15° 2.22¢ 2.34b¢ 2.43% 2.51%
FhFF+ A Hb 7S 55 (SHY) 1.12° 1.65° 1.97% 2.11% 2.16% 2.22% 2.34% 2.44% 2.52° 2.63°
To# w5 (SN) 1.18° 1.69? 1.98% 2.13%® 2.18% 2.23% 2.27% 2.33b 2.43%® 2.54%®

AN TR R 2 A0 B bR S A [ — IS ] B 1A 0.05 ZK-F N A&, n=9,

U, BHEEK S vy, AR bR R 292, R B S Y
PRI i (0~40 em)

WFRIZ 0~40 em N, 10+ A BOKAIRE AR
FREFTAE a5 ARG AT + b 7 25 418 o 2 28 SR b P B2
T KRB IHERR , (15 R e 5 T B A3 1ok
T MK BE T o RIS 4 1A PN SR A s AL
TEPEAL T m KR 2 TN R A R B, 3
JERR, — 5, N A i — e T R 5 A
A S 38800, v R e P R B 2 S R 14
IR FSF [0 10 0B 7 2R T8, Wi B2 K s, TR
B i R E AR AL B 80.15% 1 s S —
TET, o T 1 ) A D A g B L 1 1 B g 3t 4
PRI A %A T/ T TR RGP A IE
SE kA 5 A il R il 2 1) W R PR R T 400 S
ARG SEREME RN 15 T 40 MK A3 AR 5HE AT 8 1E H
b, H 78 o5 A A SR A K & B U, SRRk A A
Koo FRERAEAT + [ M 55 55 A0S AT + D2 b B 78 25 7
GV S S < S TS s i R U ¥ A (£
LRI E M T % 3 A w5 07 X F Byt E Ak
ST R SR A A A TG 2 X5 Ak~ R T B R KT 1Y)
RAS, R iZ 3 R 26 Jr 27 4 i 14 e S Ak B 18 &R
B85 1 RE FIAHGID 3 RS FF -+ 1 b B 7 35 RRS FF + 22
M5 55 7 ST A R PN Y A R R AR B
R 7 w5 1) 011 i LR 5 (AR B Ak ) L1 3L
G ONFI TR AR AT EBCT R RN
WG, Hit, W HES T, LK &5
TR0, A A R AN R R B A R T A
FRiAR A %8 55 2GR ] T K AR 4 i R s
PRI I

FEFFRL TG AT+ 1 b IR 35 DA RS FF + 2 5t
B — A 2 E RN R PR K, #E 0~
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Response of Greenhouse Grape to Surface Mulching in Hexi Arid Region

He Zhaoquan', Zhang Tonghui', Liu Xinping', Zhang Xiaoxia’, Zhang Rui’
(1. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 2. University
of Chinese Academy of Sciences, Beijing 100049, China; 3. Zhangye Water Authority Irrigation Experiment Station, Zhangye
734000, Gansu, China)

Abstract: In order to screening the appropriate coverage way with good water retention, anti-reversibili-
ty of grapes and effect of promoting fruit growth, the response of the protective enzyme (SOD, CAT) ac-
tivity, osmoregulation content (Pro) content and membrane lipid peroxide (MDA) content and physio-
logical indexes in greenhouse grapes and grape fruit to surface mulching were studied. The main results
showed that, in the whole growth period, sand mulch, straw mulch, straw plus white plastic film mulch
and straw plus black plastic film mulch presented the significant effect of water retention under the soil
layer in O to 40 cm, and the water retention capacity of the straw plus black plastic film mulch was
strongest (the soil water content increased by 14. 53%, compared with that of no cover, P<0. 05), and
the water retention capacity of different mulching ways increased with the deepening of the soil layer,
grape cells had the highest antioxidant levels under straw plus white plastic film mulch. Free Pro content
significantly (P<0. 01) improved in fruit under the sand mulch (it increased about 42. 40% compared
with no cover), and was advantageous to the maintenance of strong osmotic regulation ability, but, Pro
generation was few under straw mulch. Grape fruit grain size was the largest under the sand mulch,
however, the grape fruit grain size of straw+plastic film mulch, straw mulch were less than that of no
cover treatment. Therefore, straw mulch increased moderately soil moisture, but reduced the water ab-
sorption ability of the cells, and inhibited the growth of the fruit. Straw plus white plastic film mulch sig-
nificantly promoted the accumulation of soil moisture, prompted plentiful production of antioxidant en-
zymes, and fully protected the cells from reactive oxygen species, but it affected negatively the growth
of grape fruit. The straw plus black plastic film mulch had the best effect of water retention and proper
effect for maintaining the integrity of the cell, but the fruit promotion efficiency of it was not obvious. It
was confirmed in study that sand mulch had significant promoting role in grape fruit, and has a certain
water retention capacity and favorable ability of balancing the water metabolism of cell. Therefore, sand
mulch was used as the best mulch way increasing water content, protecting cell membrane lipid and in-
creasing fruit grain. The conclusion can provide the theory basis for the water-saving production mecha-
nism of cultivation in grapes under surface mulching.

Key words: grape; surface cover; physiological indexes; water retention; resistance



