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Effects of Water Regulations in Different Growth Stages on Physical Growth and Yield of Delayed Grape Cultivation
WANG Wen-li, JIA Sheng-hai,ZHANG Rui et al
ty , Lanzhou , Gansu 730070)

Abstract
delayed grape cultivation.[ Method ] Taking the 6 a “red globe” as test materials,we set up five water treatment systems—GS,PS,FS ES and CS,
with CK as the control.[ Result ] Compared with CK,the proline content in grape leaves increased with water stress treatment ; the sufficient water
supply in each growth period inhibited the MDA increase,the MDA content of grape leaves treated by PS was elevated during the whole growth

(College of Water Conservancy and Hydropower Engineering,Gansu Agricultural Universi-

[ Objective ] To analyze the effects of water stress on Pro,MDA,SOD,POD,grape grain size and yield on different growth periods of

period.The SOD enzyme activity of the grape leaves that treated with sufficient water supply was higher than stress treatment, which was beneficial
to the growth and development of grape.Water stress at different stages had a certain inhibitory effect on the POD enzyme activity, after enough ir-
rigation ,the POD enzyme activity was different.Both the longitudinal diameter and transverse diameter of each treatment experienced two swelling
peaks ,the water stress in the germination stage was beneficial to the growth of grape grain size.The enlargement period water stress not only signif-
icantly reduced the grape yield,but also severely affected the grain weight of grape and affected the appearance quality.Last GS had the highest
production of up to 25 982.77 kg/hm”,so the water stress of germination stage could not lead to reduction. However ,the water stress of fruit enlar-
ging period could cause serious reduction.[ Conclusion] Water stress increased the content of proline and MDA in grape leaves,and inhibited the
activity of SOD and POD in grape leaves; the yield of water stress was the highest in the germination period of grape,which was 8.77% higher

than CK.

Key words Water stress ; Grape ; Proline ; MDA ;SOD ; POD ; Grain size ; Yield
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B, BT EFEERMESARIE A T 5 A4 T W5
AT 7K G W30 X 4 2 AR BRAR G 7 i BORIAR IS ok SR
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1 KBE5H*®

11 RIEXHER  WERET 2016 45 4—12 AfEH & 2
PHTT 7K B B K BRI 58 HE 1T (102036 ~ 103°45'E,36°127
~37°07'N) . ZHL#EIR 2 000 m, & iR KRl it A, AR 3
RN 5.9 °C AR KR 290 mm, 4F H IERHECN 2 659 h,
FITCF 121 d.

1.2 R KRN 6 A A, ok SRR 2T
BRI AR R U > i e R ) H OGRS AR
8 mx80 m, #R[EIHE K 0.8 m, ATIEE N 2 m, WEME =i,
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R — AT P, W A 500 mm; ik it S L/h,
HHEERUON A

PRI B AE J AR A AR 43R 5 A A B 0, BV 2 30
(5 16—28 H) ,HiAAERII(5 H 29 H—6 H 16 H) ,JF{k
W6 A17—30 H) , REWAB(THIH—9H10H),&
EREBWI9 A 11 H—12 H 28 H) . RAHZELHEHLIR

B R AR B I B K A ( BP AR KRR
55%~75% ) /KK 1 AR RELE ( BIVA= B 399 T8/ Bk K,
IR E KT 75% ~ 100% ) ;3 6 KRR 3 R
&AL 18 AKX IR/ D X B 3%, BAS/NX AR A 6 mx
2 m, fdE 1 AT, AR 1,

F1 TELEEHETESKETR

Table 1 Lower limits of soil water content at different stages in different treatments %
Ab R G5 SEPRAAFR HIZFH B A K THEH PSRN ] & O
Treatment Treatment Germination Shoot growth Flowering Fruit swelling Fruit ripe
code name stage stage stage stage stage
GS H 2K 43 3E 55 75 75 75 75
PS B AR S i iE 75 55 75 75 75
FS FFAESIR o338 75 75 55 75 75
ES R TIK  rie 75 75 75 55 75
s K S E 75 75 75 75 55
CK aEFNFE K 75 75 75 75 75

1.3 MEMBEAZ*

131 AEFRERFRAGME X A JE AR R A AN R A
WIHHTARDK 22 )5 B0 7 d SRR R/NXHT 5
AT R BEAT I AR TS U (MDA) 8 48 1L W B Ak il
(SOD) i ALY (POD) it A, 2R & R FH IR
PERT = ERE 0 8 T (MDA) SR A O 7 R
PTE A AL ML EE (SOD) AR FH U POk (NBT)
JERR SRk | st A AR M (POD) A R AL RIS L
ks,

132 PEEpIE, A RS, AR 0.01 kg 19 HL T
FERRUER AE A /1N DX A % 10 77 it (kg) , I 40 58 0 A5 o 7=
(kg/hm’*) ; A BV , B4 PEREHL B 20 W45, % H
FEEER 0.01 g 14 HL - ST o ) 4 PR E 2

1.3.3 A RLAR I, R KIS TR 15 d ADRS EE R
0.01 mmAgliEbRR RGHEATINE , RAT R4 L P A3 R,

9k,

1.4 ARG S K Excel 2013 & SPSS 20.0 ¥4 #4T
Ji 25T .

2 ERS55H

2.1 KOEMEXEE MR ESE (Pro) SEMEM 6
12 H(HRAEKI) 56 H 28 B (JFAER) 4% /K 20 i b B
HAIF Pro S CK BB ETEZE S8 A 20 B (R
KH) PS AbHUE & M 7 Pro & B i &, B35 T CK, Ik CK
HINT 46.51%39 H 20 5 (& AR ) CK b B3 % it
Pro & it i EL T PS 1 ES 4 ¥, PS Fl ES b P L CK Ab2E
ARAIEEANT 23.00% 16.77% ;11 A 14 H (F @b i) cK
AEFRREAE M A Pro £ i LT GS FS b3,

22 KoEMEXEEM AR E(MDA)SEMEE 6 A
12 B CGHfsA R 0) AL BRA 2 - MDA &5 CK ol %
PEZS.6 A 28 H (JFAEW) PS AL FRAHZGH F MDA & k%
11.34 pmol/g, ¥ T CK, It CK #nT 24.07%;8 A 20 H

(RS KH) GS \PS . CS AbHA A - MDA F & 8 3 & T

CK;9 A 20 H (HF @) A 11 A 14 H (& b i)

CK b3 A4G I - MDA 7 BT I A b 21 PS Ab3E MDA

FrE AR WL TR g, B3 SR e
F2 AREVENHEHHHBEBREBOEM

Table 2  Effect of different treatments on proline content of grape

leaves ne/g
S H G5
Treatment 06-12 06-28 08-20 09-20 11-14
code
CK 13.74 a 17.01 a 10.32 b 14.61 b 10.11 b
GS 13.77 a 16.35 a 13.50 ab 1497 ab  13.29 a
PS 14.94 a 17.31 a 15.12 a 17.97 a 10.44 b
FS 15.54 a 18.27 a 1272 ab  14.04 b 1341 a
ES 13.68 a 16.02 a 13.02ab  17.06 a 10.50 b
CS 14.13 a 17.22 a 1437 ab  1449b 11.94 ab

TE AR/ NG FRERIRTE 0.05 /KF 12857 2%
Note ; Different lowercase letters indicated significant differences at 0.05
level

R3 FELEMEEMH AR ESERNZME

Table 3  Effects of different treatments on MDA content of grape
leaves pmol/g
LSS
Treatment 06-12 06-28 08-20 09-20 11-14
code
CK 8.58 a 9.14 b 9.10 b 9.04 ¢ 9.68 b
GS 891 a 8.94 b 12.07 a 12.97 a 13.87 a
PS 7.29 a 11.34 a 12.77 a 13.03 a 13.27 a
FS 7.82 a 8.23 b 1141 ab  10.03bc 1395 a
ES 7.79 a 8.48 b 10.28 ab  11.06 b 10.30 b
CS 8.39 a 9.25 b 12.36 a 9.97 be 1243 ab

T ARV NE FREFRIRTE 0.05 K 25
Note ; Different lowercase letters indicated significant differences at 0.05
level

2.3 KOmEXEEM KBS LE (SOD) &R
W R4 FWIN, CK B A SoD &g, Ju
HAE 6 A 12 H GHRs4E K] CK ABEAY 29 F SOD 75 1
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IRB B, i T A AL BT A 3 Y 5 6 A 28 H (FFAE
) CK A F A M R SOD % i i 3 = T PS.ES . CS 4b#E;8
H 20 H (RS2 PS F ES ZbFRAZ T H SOD 2 i i 35
T CK, 23514 CK 19 69.02% 68.72% ;9 F 20 F (5 (582
1) CK A FRAH 4 I SOD & i b2 = T PS Zb3l; 11 A 14
H (@) CK ARFEr 5 SOD & it A AL B
F4 TELEIHEM BB LEETENZME
Table 4 Effects of different treatments on SOD activity of grape leaves

pg/ (g + min)
pOELE e
Treatment 06—-12 06-28 08-20 09-20 11-14
code
CK 309.57 a 27652 a 237.15a 226778 a 187.55a
GS 231.24 b 244.04 ab 236.06 a 228.08a 186.19 a
PS 224.02b 19721 b 163.68 b 13736 b  169.54 a
FS 293.69 ab 207.88 ab 204.25a  212.87a 145.52 ab
ES 235.07b  15794b 16298 b  216.03a 123.58 b
CS 25756 b 193.06 b 203.79 a  220.92a 174.51 a

AR NG FRERARE 0.05 KF 225 B
Note ; Different lowercase letters indicated significant differences at 0.05
level

24 KopEXEEMFETENLWER(POD) FEHAR
M 64 12 H O A M) £ 4 B 4 7 POD TG 1R JC i
EME2ER 6 H 28 H (JFAEM) FS ALBRE A M POD & it i
FHILT CK, U CK 19 36% 38 A 20 H CRIZE KM FS 4
HU % POD A A, (H AT BT IS, GS AL B
POD 5 B 3N, S2KBOR 3559 H 20 H (& (i)
FALFE R POD & R T T CS Ab TR L SR/ 11
14 B (B @R CK AL H POD & ik Bk,
B THAR AL B
x5 AELEMEHHFEEUYEEERNZN

Table 5 Effects of different treatments on POD activity of grape leaves

e/ (5 - min)
PG TR

Treatment 06-12 06-28 08-20 09-20 11-14
code

CK 333 a 873 a 1243 a 30.47 a 56.01 a
GS 233 a 6.839 a 15.12 a 20.35 abec  30.77 b
PS 2.65 a 4.31 ab 6.78 b 19.08 abec  29.07 b
FS 3.65a 3.15b 5.89 b 2427 ab  20.25 be
ES 359 a 6.59 a 8.36 b 13.56 be  20.83 be
CS 421 a 4.51 ab 6.11 b 6.60 ¢ 14.87 ¢

H L ARVNG FRFORAE 0.05 KF LR BE
Note; Different lowercase letters indicated significant differences at 0.05
level

2.5 JkOBMBXMEENERRIZM K 1 ATLUE L BEE
TSI TIN5 Ak B 2 AR 14 8 Rk A S PR—
M —RAYHHCE SR BAATE 2 DI R, 85— e e i
WAER IS 15~ 45 d, 5 —A> e e BUAE I RIS 75 ~
90 d; FEMZ RIS 45~75 d, BAFHPARNE AT BE A X HAB R 3
G e K 60 d Z )5, GS A B (1 4 4 A A2 K T HAth b
H, NP 2 TLLE B I KB 3 , 25 4k 22 H
FPRAR PRI IS FRAR B, o 5 PR — R B3 K
e BAEIYPARRI mIEIARR  7ERZ RN 60 d Z )5, GS 4b
PR AT O REAR R T HA AR B

)
=
@
3

Grape longitudinal diameter | mm

15 30 45 60 75 90 105
JE KA/ R4 Days after enlargement period [l d
1 BEIEREKRER

Fig.1 Growth situation of grape longitudinal diameter
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Fig.2 Growth situation of grape transverse diameter
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Fig.3 Effects of different treatments on yield
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Fig.4 Effects of different treatments on single grape weight
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