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Effects of irrigation upper control limit to the accumulated soil
temperature and growth characteristics of wine grape
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Abstract: In order to explore the influence of irrigation upper control limit by small tube flow to the accumulated
soil temperature, fruit growth index etc. of wine grape, adopting the field cultivation experimental method, carried out
the irrigation test with small tube flow on wine grape. The results showed that: The accumulated soil temperature was de-
creased with increasing soil depth, the accumulated soil temperature with fruit growth was presented a positive correlation
relationship. The small tube flow was more useful to increase the accumulated soil temperature and fruit growth compared
with the furrow irrigation. When the irrigation upper limit was 90% of field capacity, the grape fruit diameter, single
fruit ear weight total were higher than other treatments with highest yield, compared with control treatment the yield was
increased 44.95% , the difference was significant ( P <0.01). When the irrigation upper limit was 80% of field capaci-
ty, the grape fruit acid was minimum, the sugar content was maximum up to 236.17 g-L~'. It was indicated that 90%
of field capacity was the irrigation upper limit for optimal adding production, the irrigation upper limit of 80% field ca-
pacity was the best useful to improve grape quality.
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capacity

Paas it 2012 4 4 [ 45 4510 1Y 77 5 ik 13.8 42 10% 52013 43 [E A 245 250 14 3% i 0.0007 m®, 4
kg, [F FLIE 16.9% , 0 JLAEAE PR I KRBT 4BRAT 20 58, HASRIRFFOR RS K A0, LT

W5 B #9:2014-03-20

EE TR : R E B34 0T B0 H 0] 74 Hb X 3 325 7K 2 R SR S K 0 B BRI 5T (51369002) 5 H 748 BB S #E3-Rl
Y] VG R XGRS A 2 7R S TR R o 7R T T T B RIF 5 (1204NKCA086)

EE B ATH) 4 (1990—) , 55, Hf BREA B Az, E BN F /KT o E-mail : haqyjjllylb @ 163 . coms

BEEE A FE(956—), 5, N BZ N, #8052, 10, FENFAETKF K L REE S EBALB A 5T . E-mail: chengzy @ gsau . edu.

Cho



56 1

A1) 2 5« PR A A o) RO T 3 ] 4 i Bt A AR PR 2 33

KT, 4 1 R A A AR AR DR 2011 AR8 7.33
hm?, 2009 4E8 K T 27.3% . H 4 2009 4EFhHY
[AFRIR 0.93 7 hm?, 54 E SR 17.5% 5 77 &
k1240 ke 247, 2 E SR 18% D I, 3
AR HAETR P E AR, e, BRI TR 0.82 75 hn?,
o4 [ FPORL AR AY 10% LA L, 54 Y 88.36% .
TR 7Y S JER 57 T T S s A i 2 A Al R 26 38°, [T
A SRR TR Ay, A I 22 K, A B TR 4y, 11 Bk
I, 2 I e A %) 0 I TG 4 A 3 = X RN A 2 X
Z—
FERLY) 0T 7= B 25 R R 2, 7K 2 B A
R A K SRR o P AN Y i 221 K
WE (WS HE &5 07 3612 S i Bk o 32 B4R T 7R 4R 72 K
AN IS RO R R o R 08 AL DRI ED O i o & ok
BT TR 3t 4 4 A R S i P B S AR A o T K 2 il
BRI K e B TR — SRR IR
JER K G K oy I BEA B W B AR, —
TH A1 FE o) A AR A B R (B S A A
JHEE I BREG BRI 7T 25 A BR 1009 1 A9 I 5
A ST FEAE AT K PR bR o KR R T M3
AL, MR AR R A AR R AR R AR E SR
AR BEME R MRARKZI, EFE K280
R R A K T AR B R R A )
VK BN i s 7 e R R A R R 114 S i O
DU SR il RS A4 AR R 1K — IR A A

1 MRS Ik

1.1 REXER

AR T 2013 4F 5—10 A 78 28 5 1 A 4
PR REHIAEA T o AL TAUER 37°537, R 48 102955,
MR 1 500 m, J& T8 () R fili PR A0 T L
FE T X5 AR K i 200 mm DL T L 4EZE K 2 620
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Table 1  Experimental design scheme

A AT A R A BRI K R T 2350 / %

Upper limit of soil water content in different growth period(percentage of field water holding rate)

ARG
Treatment B4 i TEIE PR y——
nubers Germination Vining Flowering Fruit enlargement Coloring maturity
(04-23~05-12) (05-13~06-04) (06-05~06-15) (06-16~08-12) (08 -13~09-20)
T 100 100 100 100 100
T, 90 90 90 %0 %0
Ty 80 80 80 80 80
T 90 90 100 100 9%
Ts 80 80 90 100 %0
Ts 80 90 90 100 9%
(13 Fursiiirﬁgaﬁon) 100 100 100 100 100
1.4 $EmNERTE WE 1R, TiAh, & UHE K i FIE K S DL SR
L4 BEakRa TR 0 BRHESK WIE 1K

R, 0w s KA CR3CR)) o 5 75 ik it
TRREE:, BN 2 A T B EORERE T
DU 05 B R 100 em, 43 5 )2, BP0 ~ 20 em 20 ~
40 cm 40 ~ 60 cm .60 ~ 80 ¢m .80 ~ 100 em, HEPH 7 d

1.4.2 imalal AP 5 5046 R M iR
FEHET 2T REMKK R 5 em, 10 em, 15 cm,20
em,25 eme, HAEEEYWN, H K 8:00,14:00,
20: 0073 BEHUCHE Tk 5 4 SR 1 D05 S, 4nE /K 5



” TR A TS

LRV

oM, K H F 8:00 FHE 20:00 4 KAERG 2 h i
B Hh I

1.4.3 A KIBAFAR 2540 B/ X BEFE [ E 3
PR I 514, IR HEA TR 2 , 3 SRR R
Rtk LRI E S5 FUARL, R B R bR - RO e 3L
PR, A RO e R A 48 T SR B s 4 ok
FHIE .

1.4.4 SRA=ERE 05 EZE NS FE
AT o AN S5 N PR R | PR R A
BhR, P TR 9555 5h 0T 32200 5 OB A mT %
SETRPIAFERR , S 2 P TR DB {0 , w] 35 o
PR FH AR 7~ R0 R e o 76 2 70 0 i E , T
FRERRERAS /N DX 4 i, 2% /DN X B S R 2
FEAE

1.4.5 ##®s%it 8 Excel 2003 #0435 2
Mrab BRI 2 &, B SPSS 19. 0 481143 #r B %k 45 4
HATA ST T 22530 o

2 LR

2.1 SEBFHRNETIESKRTLIFT

AN E 7K B2 5 i) - 39063 K o 6 5 i e A W%

W R 9 75 I 1 T i (R 28 R VR, 3 T s ) - 38
EOKR, AEE WIS AL F S KR 1 TR,
F L 1 AT, 5 Ak HULE W 2 1T 380 3 A A 1 0 45 B B
AL IEAR — B B R TR &S MEERM
MK, £ A0 0 5 i AR Ak R g U I E K ) £
B K R AR R B AR B A R TG R
AR 0 Bk, K 25.57% , X & T WA A 7E RS
H A B FERTHE K RAE R HE 2K, A R UL
BT K e/, T DA B K e A K TR AR K
W10 B/, LEBZEHIRRAR T 16.19% , ik 5] g 3 1 22
FEIKF(P <0.05) , P Ay 7 %6 76 I B 199 A 4 A HE G
TkER AR, 24T CK K 0 ok, B AR 0
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Fig.1 Soil water content change characteristics for

each treatment in whole growth period
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Fig.2 Change characteristics of accumulated temperature in each soil layer with different growth period and different treatment
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Table 2  The difference level and correlation coefficient for each index

Wi H Ttem X EE Contrast T T, Ty Ty Ts Ts CK
SRR /em
S : : : : : ; ;
%;quz Transverse diameter 0.8%a,A 0.92a,A 0.90a, A 0.91a,A 0.85a,A 0.82a,A 0.81a,A
1ierence
R /o
level %L KB /em 13.20d,C  20.75a,A 18.03bc, AB 17.60bc,B  16.30c,B 19.20ab, AB 12.21d,C
Fruit ear length
T HEE KRS AR
Soil water content and the accumulated —0.881" -0.383 -0.585 -0.798 -0.497 -0.29 -0.572
soil tmperature
MRRE A KR SRR
Correlation ~ Soil water content and transverse di- —0.776 -0.970" -0.787 -0.539 -0.514 -0.773 -0.442
coefficient ~ ameter
B 5 AR AR
The accumulated soil temperature and ~ 0.407 0.636 0.471 0.496 0.268 0.584 0.448

transverse diameter

R A A7 PR RS F R TE 0.01 K RS B3, W —47 AR R/ NG T3R8 TE 0.05 K- 2253 355 « R TE 0.05 K

B BRI o

Note: Different capital letters in the same row means significant difference at 0.01 level; Different lowercase letters in the same row means significant differ-

ence at 0.05 level; * means significant correlation at 0.01 level.



56 1

A1) 2 5« PR A A o) RO T 3 ] 4 i Bt A AR PR 2 37

2.4 AEEKERMEESRMFEHZM

A RIS A5 F 7 5, CK Y R/)N, B
FIETEAR LY , /N HS I % 76 289 1% 3= 7 00 B Sl A 8K
(%3), PREEIEEN 105.71 ~ 153.23 ¢, T, b CK
BT 44.95% , HEFWEE (P <0.01);T;. T,
B JEE N 0.98 ~1.31 g, 03 CK ¥ m T
41.53% .16.20%; T, It CK 34/ T 33.67% , ik 3]

T 17.28% , HoRONALFE T, , /N AL T, G CKLT)
Iy IR T 6.25% .11.91% , 225+ B3 (P <0.05),
U BA A 25 10T RHE K I BR85S 5 R i AR
;%o /Eu’\gfiﬁﬂ‘j T;<T<T < CK,/ﬁ;qj T; b CK F%’ﬂi&
T 17.81%, iK% 22 57 B E K- (P <0.05), He 4t
BEEE CK AT T T B, U0 BH /N H 32 VEE TR 6 28 1)
P TV, B 80% 0 FITEIK bR 4514 F %%

S B K (P <0.01), b Ty 30T 21.30%, Ty
LE Ty 39T 13.89% , 45 Ak B B sk o i ok a3
“Ty > Ty > Ty K/ EH g b B3 o R R
HE CK WA P s Ty A BEAY & B i kR, [ CK
BT 24.81% , 5B (P <0.01), H Ty 30

®3 BLNEREFERRRETEMR

Table 3 The quality of brewing grape and yield characteristics in each treatment

(e AT 5 AR T80 Ty 7RG, 4590 HE K
T, 5 T 66.71%.46.58%, 22 M B 3% (P <
0.01), ¥k Ty, CK i i/, Fop A PR A T 4
75, UL 90% Oy WK I FRLEA R F AT 17,

4hE LI Xl HORIE SN s L AR
Single ear weight Single grain weight Total yield Sugar content Acid content
Treatment 2 -1 -1

/g /g /(kg*hm~2) /(g L) /(g L7h)
T 122.84bc, AB 1.08ab, AB 3961.90cd, CD 201.38bed, ABC 9.03a,A
T, 153.23a,A 1.31a,A 5807.43a, A 224.08ab, AB 8.74b, A
Ty 149.61ab, A 1.23a,AB 5576.01a, A 236.17a, A 8.26b, A
Ty 121.11bc, AB 1.20ab, AB 4939.20b, AB 209.15bc, ABC 9.20a, A
Ts 126.07abc, AB 1.17ab, AB 4461 .45bc, BC 217.43ab, AB 9.16a, A
Te 129.65abc, AB 1.19ab, AB 4329.57bc, BCD 177.40d, C 9.80a,A
CK 105.71¢, B 0.98b,B 3483.55d,D 189.22¢d, BC 10.05a, A

A8 P B A S5 2 R R R I AR 0 A 4

3 e SgER

Mo TR AR R A AR K R P T
B R HR 0 AR AR T R A T KA
Bl E BAE R AR R A LE Sl /N K
P il b BRIRIR A 5T v 45 A0 T 2598 - /NVE I L
T AT R T BRI 1 T v R S ARG, R A AE /D
B TR T 1 48 5 KRN T A A TE 90%
Oy TEZK I PR = 2 () b R A28 b i B8 K, &2 2F
B BURAE /N T 80% 01y 3100% 0y 1Y Ex K, HiFH
EAE 80% O, 100% 0y PITHEZK 1 FRAGAR Ak ka2 ik
B, AR /N, WA LE 90% 0 HEK LR +
oK N, Bl R RS K A 1™, 7
I3 R B K A AT oK, IR R 80% 0y F 100%
Omo HIMGATAN, ALTE I A4 45 1, 90% Oy 13K
R FRAE ;2K FBR A 80% Oy B, SRESLY E
Wi AR, U IR A3 0 T 24.81% , H & R 7t L X
WEAIREAR T 17.81% , i % 1) 78 9% b T fe i o 9 28
IR PRVE K 1 BT 438 5 K R b AR AR A TR K
PR, A6 B 52 1) 5 oy BH S 5 F AR 0 R R o
KRR, JEHE FR 80% 0 FOHEK FFR , Xof Hi FR

TS K, BE W S 0 i 28 A ) H e 5Kk 38, T
FESA L8R K B, By 10 ) i AE T 2R o AR Y
KNG HZRERR, 3R 5 em 2R IR K,
BEA 2 TR B 3G 0 T B3R ATKC 157 2 50t Uk e 1 it
JEE AR R M R 0 PSS AR B 5 ) s 5 KR
R 00 2% — 2 B2 AR AP b B, il /N SRR A2 it
R ) T i B IR R AR

YRR ERRA R TR A K AR E
IR AS [ K b BR XS H A s R BE AN ), 4R
A 2 AN [P RE K A ) RO SEBIL 7K IR B 8
el AT EE AT

& % X #:
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