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EEIFIXR, MEEE AR I EATA
Ve r A5 ML — AR R ME RS . AALES . fHIRESAF,
ABTFEREFE IR RS, HA KIS 5
M, FTHR R AR R | RS BRI ]
KA, RSB X R B0 . e A it
LA EERL L, SRATMEAE 25t 00 77 XA RS, R
FEMHEEES A R AC 7 2O 7 BB 22 1L 2R RE RS
2 AL S B A R AR TR,

1 #MREFE
1.1 R H A

WF 58 XA T 77 B K 77 B ) 7 B ST 2 A A
JoHh (38°16'38" N, 105°5820" E ), ZIXBOLIR
2, AEHIRR 65% DL, KBHESRSHE 6100 M) - m™,
AR 8.9°C, FUE 3289 C, AFEHFEIK &
200 mm, AFEHJZE KR 1580 mm, 44F H FEEHECH
2851 ~ 3106 h, “F¥JH RN 7.8 ~ 8.3 h, T
W1 176 d, 700 H 8 KOs i 2548 )T IR T 4 2
B0 SRR, ARG A A AR AR T R R R
RIS XM 2%, M 2R 1%, F-3EIR
JER 1129 m, HHEERUNERFKEG 1, FaA b=
B 1,

x1 TEERUFER

T 2R AL Ko e R A R G TKIEPERS
(em) pH (g-kg") (g-kg") (g-kg") (mg - kg") (mg - kg") (mg - kg") (mg - kg")
0~ 20 8.55 8.28 0.50 0.24 39.59 39.67 110.29 220.78

20 ~ 40 8.49 5.00 0.25 0.19 21.34 25.17 81.70 82.79
40 ~ 60 8.59 3.48 0.30 0.19 23.79 17.26 49.26 81.77

1.2 Bt 1.4 R

At 5 A R 6 4 A R B Bk (Vitisvinifera L.
‘Cabernet Sauvignon’ ), FgJLAT 0] X 4H, L 7
N K RSB BT R 2R, BRATEE 4 B oh 0.6 Al
3.5 m, FRL % B 4760 Bk - hm™. VE I 7 XN T
WL 85— PE K 3000 m® - hm™, H LA W i AT
Jr 2O VT, H R R N # A S 4 A bRl
PRZ 125 kg - hm™, 5 H ) 8 )it IR R A0 g — 8
225 kg - hm™, 6 J F fi i i AU W H0 — e B & A
375 kg + hm™, BiER A 450 kg - hm™, 45 0 % FH 8
RUBARESAE — WEREES, 458800 18%, HA KA
U By, AT AR | AL RORERE
SEA A AR A
1.3 Rt

ARG K A B ZBEHLIX 0, ik 6 4 4b
P W AT R R (CK) RAJ 5 AN [R) A
FEARMEREALEE . 121 « hm™ (T1), 241« hm™ (T2) .
36 L+hm” (T3), 48L-hm™> (T4). 6.0L - hm™
(T5), I fd W8 ite Bk 200 50 7K i B¢ 2000 fi5. & A Ak
HiZ3IANESR, L8N/, /INXHEH A 30 mx
3.5 m=105 m*, HF/NXA BT AR 50 B, 4540 HE
THIA RS R @, BI20194E6 H 30 H., 7
H15H. 8 A5 H. 8 A 25 Hprilxtizim 5 #5)
Wit 4 Yk, DAWERET A IE . T 80% LA H. .
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WESRIHEDE, 7T 2 R R H NaOH Ji 5 W,
pH >R pH I, 57 R AR AR — PR 307 3 D
GE, SR ARAR - B REE, AR pH
REETEIE
1.6 Bdms ik

124 36 B R Excel 2010 #F 47 % B F 45 4,
JH SPSS 21.0 #E 4T GE 14 A, I X5 4% Ak 3R PR
4G ) A AR AR HEAT WE PR, WS K R
P<0.05,

2 HBREHH
2.1 T G AR A X R ) 4 AR B A

LAl

P 2% 2 WIS ) TR 4 B
BAGFRFLM A AR B, T2, T3 A2 4 3
T CK AR ER, 43 B3N 12.01% . 10.49%. 1%
DIT3 b Mfm, HE CKAMERERE, 57T
23.64%, H IR T2, T4 AbFE, %5 CK Ab PR 3 2
= 17.38% ., 16.82%. T1. T5 &b #i4 CK 4b B 22 57
ANRE; BRI T2 B K, A 1733 em, $CK
b PR AR T 17.49%, BETL, T3, T4, T5 43 %48 &
10.59% . 8.31%. 3.95%. 6.12%; A[H)AbBRIRIE+5
B R HN (0.99+0.01) ~ (1.06+0.03), HrfT3
PR, B CK. T1. T2, T4. T5 AbFRA: 5 B 2
B4 7.07% . 3.92%. 3.92%. 495%. 3.92%, & T3
ALERAN, HAbALHRTG B 255

R 2 MHEBEYEER S X BRE A A SRR 0

gL #i4% (mm) W1z (mm) K (em) RICFEEL
CK 11.24 £ 0.14b 10.70 £ 0.38d 14.75 + 0.25h 0.99 +0.01b
T1 11.84 £ 0.23b 11.56 + 0.60cd 15.67 £ 0.33b 1.02 +0.01b
T2 12.59 £ 0.24a 12.56 + 0.14ahc 17.33 £0.33a 1.02 +0.01b
T3 12.42 +0.30a 13.23£0.17a 16.00 + 0.58ab 1.06 + 0.03a
T4 11.90 £ 0.27h 12.50 £ 0.37be 16.67 £ 0.67ab 1.01 £0.02b
T5 12.21 + 0.26ab 11.91 £ 0.21ed 16.33 + 0.33ab 1.02 £ 0.01b

TE: [PV A A R 5 B3R 28 ik B KF (P<0.05), I,

2.2 T [ET M A X G 4 2 ™ e ) B P 5

I 3 TN, TRt M T F 0% B TR
e o T S M A A S P R A R E A v T
CK ZbFR, T2 4b PR % A R i s, HA CK b3
ERRE, P 16.62%; B T1. T3, T4. T5 74
PR 14.45% . 9.53% . 13.06% . 14.80%; bk &
TRV by i et T Mt W e 5 A 3L B 2 v T CK
AbEE, T2 Ab PR AR A AR, 0 1.86 kg
1 8855.46 kg - hm™, Hi & 7= & 4 CK Ab 48
23.18%; Ry T3 AbH, FRBR ™ 5 CK AL PR 42
5 16.56%

®3 MEBEEESS N RERE 2N

Ab 3 AR (g) Hibfreit (kg)  77hE (kg hm™)
CK 110.77 £ 3.52b 1.51 +0.01b 7165.31 £23.81b
T1 112.87 £2.51b 1.70 = 0.04ab 8109.57 + 98.85ab
T2 129.18 + 10.13a 1.86 + 0.03a 8855.46 + 25.96a
T3 117.93 + 1.64ab 1.76 £ 0.11ab 8395.23 + 55.45ab
T4 114.25 £ 5.53ab 1.71 £ 0.78ab 8157.18 +73.19ab
T5 112.52 + 1.29b 1.66 + 0.18ab 7919.13 + 66.77ab

2.3 Pl TR A T 05 X TSR 5 2 o JO P S
M 4 AlAF, 5 CKAHLE, WORmees 42 =

TECE#E AR BRI el E . BT
Er AL i, P SRS M R M AR
T DL T4 RS, 534S T AT TS Ab Bk F|
e SRR T R R DL T2 A P
Voo P TR i A P A5 T LA S 3 AR AT R o R
o] R R R DL T2 Ab B AG. M it B S A CK
PR TR R A, R [ Wi A ] 22 S AN
[TE
2.4 RN[FEALBEAE AT H 43T

JT A Ab G PR 2 350 ke - hm™ . R 4% 225
kg« hm™, ABFH = 0E A8 375 kg - hm™ . iR
B 450 kg + hm™, CK &b B R jifi 4 B 45, T1. T2,
T3. T4, T5 LI HIGHEREES 1.2, 2.4, 3.6, 4.8,
6.0 L« hm™”, HAA GRS K, 57, H
+ . A k2, P, TR Bra kb, B
FEAEE AL AN, BN AR B N, T2 A4b
PR R AT s ¥ s (£5), 5 CK4a
PIARLL, T2 AbPRZBF A58 R T 1.33 JiC « hm™,
HEMEIA 31.74% MR A, T2 AbFHF= 3 e fe s,
B CK AL FEKE fin 0.83, U BH T2 4b #4159 1 7=
I, GV il
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&4 MEBIEVEES M IREAEE. BRURBEZIME

e ATEEETE ) A E R . #iﬁ:,l ZE@"EE /E‘M,.
(%) (%) (mg+g™") (mg-¢") (mg-g')
CK 26.10 £ 0.10b 0.77 £ 0.05a 34.17 + 1.34b 14.25 £ 0.15b 1.85 + 0.08b 14.70 + 0.05b
T1 26.17 £ 0.35h 0.63 +0.03b 40.39 + 1.14ab 15.63 + 0.30ab 2.23 +0.11ab 15.60 + 0.23ab
T2 27.07 + 0.14ab 0.60 + 0.02b 43.50 + 1.25a 17.26 +£0.75a 2.30 +0.21ab 16.69 + 0.87a
T3 26.90 + 0.69ab 0.72 + 0.04ab 40.61 = 1.38ab 15.84 + 0.64ab 2.24 +0.17ab 15.58 + 0.19ab
T4 27.63 +0.25a 0.72 + 0.06ab 40.61 + 4.70ab 15.71 + 0.60ab 2.65+0.24a 15.85 + 0.59ab
T5 26.60 + 0.24ab 0.66 + 0.02ab 37.02 £ 2.01ab 15.30 £ 0.54bh 2.05 £ 0.08h 15.97 £ 0.47ab
x5 ARESEBENF=HSIH
e k% 25N HAl A A BLiN v s A RS —
(AIC-hm™)  (FIC-hm™)  (J7J€« hm™) (kg * hm™) (776 +hm™)  (J7J€ « hm™)

CK 0.42 1.13 1.55 7165.31 5.73 4.19 3.71

T1 0.43 1.13 1.55 8109.57 6.49 493 4.18

T2 0.43 1.13 1.56 8855.46 7.08 5.52 4.54

T3 0.44 1.13 1.57 8395.23 6.72 5.15 4.29

T4 0.44 1.13 1.57 7919.13 6.33 4.76 4.02

TS 0.45 1.13 1.58 8157.18 6.53 4.95 4.13

T JRZE 2T - ke, BERR 4K 37570 - kg, BRERHF 3.2 0C - kg,

2.5 PRI A TR AR 32 b

A ERE R E, R, PR K 7
A AR bR BB HAE 14 TR R PR 4R R
AT RS0 S — Y. B
F R ST 2 BTRR AR ST 70.12% . 14.79% .
8.60%, 31~ E W Rt simk % H 93.51%, KT

SIREAME 330 - kg, BHEAS 56 T - L, BUEFATTISN 8 0T - ke,

85%, VLA 3N ERLFEAWTE T 14 MR RN 4
BRI E. M6 R, T1. T2, T3, T4 Fl TS 4b 3
LA T CK AL EE, ZE A5 HEZ KN
T2>T4>T3>T1>T5>CK, # T2 Ab R efd:, Rinf
TR IS AR AT Bl 2.4 L+ hm ™ IHRcAdE

*o6 MEMEAREREESSIRERERARERERS D
s HFWRS SRS SRS B BEERS BEERS Sams i
i 55 (FL)  BURR (%) 434 (F2)  Bilk% (%) f4% (F3)  Silk% (%) (F)
CK -1.70 -0.64 0.72 -122.31 6
T1 -0.06 -0.14 -0.65 -12.01 4
T2 1.37 -1.34 0.63 81.59 1
70.12 14.79 8.60
T3 0.23 0.64 -1.25 15.00 3
T4 0.37 1.54 1.27 59.45 2
T5 -0.21 -0.06 -0.70 -21.68 5
3 i UL I AR TS R MEA R S, BRES R E &8
S TE

AT IR PR 1 P THT O it P ) TR 4 4
Jot B 7= A Y R IR o B R A A A R A v i
WICE, BOAHER LT A et 2,
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R, AN E RN 2K R L & SR AT Y
s P T A A A AR R L AR R
LERFHERM MK, A5 b L2 RIS
Y505 R SR T S 5 R 485 A T it o e b it &2
RSz e TR 2 AR 6 SR IR I A
ST PR R A AR CORERER” R AT I T W it
5, DA it A sz SR e -1 . AR R AR
FIRW, LA HLUR AN G R . ME R A
SR, SCZERE Y RS R, WA AT S A R
S )RR RN A A S R, DT K B A
e m MR AER, AR # 0. bR
RS fe, BRI AR . R EORE T
W ERE N, RSO R ER B G B e 43
i£534% ~ 12.01%. 8.04% ~ 23.64%. 1.58% -~
16.62%. 10.52% ~ 23.59%, iX 5374 ) W5z
SESANAT, 0 B RN it 5 IE AT LA S T R T A
B SR S, T2 AR N B . HARRSE
T3. T4. TS5 ALY 54 T2 KbPRREAK, WREZH
T v A AR S B A R A A A, DT
AR i BHe R D IR SER W, AN IR 0.1%
SASE TR VA O A B P MM A B R - 1
N 38.66% , I AE R T mE RO IRT B 30.17%5 Ab
PRIt 0.5% i B85 Vs TR AL B AT 5 1 [ 9 75 4%
X HE R AN T 7.99%, R A R A A H X IR
T K 28.89% . ASBIF 5% 4 WIS it b B 475 W 2 vy RIS
WA BRI &, K, T4 bR, B
CK Ab B3I 5.86% , o it Al s 515 1T 628 0K J5E V4 4] 2
A E R R, P T2 A A B AR, B CK b
HEREAR 28.33%, A Hr LR, 0l RES WA [ G
(R A G, Wi 4.8 L« hm ™ B, X R
A T EDE Y R ST SO B S, (R iy
2.4 L+ hm B, X R 4 25 0T 0 R A REAIR AR R
B W, BR. BT R A Y A DA R
T A RS R AR AR, RO Bk
B, XA RS TN S, AN fif 1 A Y B
SR RSN 12% , T LA 28 R I S et A
T 1% ~ 2%, MaWl% 0 BisTas Rk, i A e
R T RESG MR A AT 1Y P 5, IO RE W MG IR
HFRNETEEIEY) . AT BT B E, JF
AR &, IR . AT
SEILRI it MRS e R AR ER” AT
BAERIEY . T ORISR, %
PERIEY) . T ARG LR Y CK A4b

T A8 W 4> 50N 02% ~ 5.86%. 7.37% ~ 21.12%.
10.81% ~ 43.24%. 5.98% ~ 13.54%, Wi E MR &
S CK AL FRFEIE N 6.49% ~ 28.33%, X 51R2%
a0t A Y R ST A R A AT, AR, mE
it B A R AE 2.4 Lo+ hm BHARAR TS B WL, A
s PRI A it — 2 T (AR T DA A5 v R
AT, E A MR A Sz s AR I TR 7 4
JoT o it M A AN AN BB A R v T T A e
i, HA R TR T R W S I ) B R iE
e, BRI SCRR T, Tk FR A A 2 ot oA 0
SR, AEARTFIT R, T2 AP FRE A A 7 R T
PRI, BERRLG . BT AB (A SR A BRAR R AT
A PR, BEABREILRIE I,

4 £ig

N T AN RS REAS D IR A At e A K, 3
LSRR R B NS R RS e i 72 7/ SR AR U O
R R & i, IS RESE e A6 (T RH A B 25 o
AOBLER, SCBL T R e A e i A [ N SOA R g T
TSR LR A PR AR IS 14 Tt
Xt RIS A 20 7 e SR A T R R R B, R )
TR e A IR 2.4 L+ hm™
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« N -
terroirs” via the elemental composition of leaves, grapes and

Effects of foliar application of sugar alcohol calcium on quality and yield of wine grapes

ZHANG Li', JIANG Peng', WANG Jing', GU Chao-feng', WANG Rui" ** ( 1. School of Agricultural Ningxia University,
Yinchuan Ningxia 750021; 2. China Wine Industry Technology Research Institute, Yinchuan Ningxia 750021 )

Abstract: Aiming at the problems in the terroir characteristics of Ningxia Helan Mountain wine producing area, such as
the lack of distinct characteristics, flavor and aroma due to the poor availability of mineral nutrients, etc., taking 6-year-
old “Cabernet Sauvignon” as the object of study, 5 different levels of calcium gluconate spraying were set up: 1.2 L + hm™
(T1), 24L-hm>(T2), 36L-hm>(T3), 48 L -hm>(T4) and 6.0 L - hm™ (T5), and water spraying was
used as the control group ( CK) to study the effects of foliar calcium gluconate spraying on the quality and yield of wine
grapes. Results showed that comparing with CK, the spike length, hundred grain weight, yield, tannin, total phenol and
input-output ratio of foliar calcium gluconate spraying treatment increased significantly and T2 treatment was the highest,
the ear length, hundred grain weight, yield, tannin and total phenol, input-output ratio of T2 treatment, compared with
other spraying calcium gluconate treatment, increased by 3.96% ~ 17.49%, 9.54% ~ 16.62%, 5.48% ~ 23.59%,
8.96% ~ 21.12%, 4.51% ~
longitudinal diameter and fruit type were the highest in T3 treatment, which increased by 1.71% ~ 10.50%, 5.33% ~ 23.64%

13.54% and 6.98% ~ 20.00%, respectively. The indexes of transverse diameter,

and 3.92% ~ 7.07 %, respectively, compared with other treatments. The soluble solids and anthocyanins were the highest
in T4 treatment, with an increase of 5.86% and 43.24%, respectively, compared with CK treatment, and an increase of
2.07% ~ 5.58 % and 15.22% ~ 29.27 %, respectively, compared with other treatments. The titrable acid was the lowest
in T2 treatment, and the decrease range of leaves sprayed with calcium gluconate was 6.49% ~ 28.33% compared with CK
treatment. In short, in the wine producing areas at the eastern foot of Helan Mountain, the leaves were sprayed with calcium
gluconate could effectively promote the improvement of grape berry quality, and the optimal effect was achieved when the
amount of calcium gluconate sprayed on the foliar was controlled at about 2.4 L. * hm™.
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