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1.1 FHAREEER

RN FTEENERERGEE i
(FR£ 38°14'21", 4645 106°01'38") , %% 22 |l
BB =R, BB DL S 3 L AR X

W, BIEEMmER, 2 XEE AR KRS,
SeRERE R, FHH AT KR 7.8~8.3 h, 4
YIHBBHE 2 800 h DA b, B IE# 10~15 C,
ﬁff’&]ﬂfg 8.8 °C ,ﬁ“:i@ﬁ%ﬂ(ﬁ‘ﬂﬂ 198 mmaﬂﬁ%’é%ﬁ
1 160~170 d, I b+ BEA XA , EA b2
PR ILEE 1.

1 TEERLFER
Table 1 Soil chemical properties
_— Lo AHLEEE WEESE HEBEE HBHEE
Depth/cm pH Total salt content Organic matter content Available N content Available P content Available K content
/(g kg™ /(g kg™ /(mg « kg~ 1) /(mg » kg™ 1) /(mg kg~ 1)
0~30 8.72 0. 35 2.94 12. 34 12. 36 84.56
30~60 8.75 0. 38 3.11 10. 25 11. 23 84.21

1.2 s

RIS G R 7 4 A ER A A R e R
Y KM T .
1.3 REHZE

FKHZHEZBMALX H BT, 7K 85 m, {703
3.0 m,BkEE 0. 6 m,/NXEF 255 m?, & 34
AT 3R ARIE A A HUIE A HLTALIE, DA
MEAE AT R (CK) . BB ER 5 K, BT
FRWZE 2, R THAIER RT3 F A, A B
B3 WA, F—:4 A 21 PHE&HEHLE,
TEEE B AT HM 40 cm £ FF 20 cm FE.40 cm
TRA Bt B 38 i A B BB AG 50%, SR E £
F W5 A 20 BEHEIFESE . HER Sk
B 25 %, it E L., F=w.7 A 25 A4
FiaE )G, b F B o BIR R 25 %, it BE 77 2R
W b PR AbE YR A E Ty N, A B B
VL B B E PG A R I e i — 2.

F*2 REe gt
Table 2 Design of the experimental

b FaEE

Treatment Nutrient content/ (kg » hm—2)

AR (CK) No fertilization —
AEHE Chemical fertilizer
AW HUE Bio-organic fertilizer
HHLTEHLIE Organic-inorganic fertilizer ~ N:300;P2 05 : 165;K20: 240
YEAEAPUEREARY 9 t« hm™ 2, He MG EE 1/3 SRR, ML
FRAtRIFRT B R N,60;P205,30; K2 0,60,

Note: The biological organic fertilizer application amount was

N;311;P205:243;K20: 300
N;:60;P205:30; K20:60

9 t+ hm—2,according to the 1/3 decomposition release, the actual nutrients

supply was N,60;P205,30;K20,60,

1.4 IMENE

141 8tk

KA A [R] b 2R i B XA, 0~ 30 cm il 30 ~
60 cm FAERES: IR B35 )5 348 R SL I = X
FAREEIE b2, pH OKE R 5 D
SRA pH iHIN A2 ; 4%k R H DDS-11 B S =4
R AP BRI RS R A RS- T
SR R U MR R B SR PR ARUAR B BB T
AR ERA 0.5 mol « L™ NaHCO; E42-4H
BEBT LR A S R 1 mol « LT
NH,Ac B K IEHEE RN &, £ A8 & =R AR
A PR E AR E, 28 & &R A HCIO,-
H, SO, JHE ST W agmiE,
1042 TIPSR 2 i o

HEORET , PR R A AL B F — R B A
RIS, 1 BUIE B SR R B RE LT BT 3
FE & T AT RS R TR R E 5
T B4 B SR P NaOH T 2 B 58 5 ) V3 1
RO A RER LI ; B RS ' R A 3,521
oKL E" B AR AT BB S B NE
RIS AR W A h AR 5 T — 86 CHKE
VKFE R IR L W T & Bk IR AR e B ik
ME ;SRR pH REENE; &8
SRR REEet .
1.4.3 PRIBEREE =20 E

R T VLRI 9 #R AR SE, i1 H
HERATE R =8, SR /N KRR X ik = = 15
B HEIE &,
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1.5 HiRSH

R B L Excel 2003 #4423, % H
SPSS 17. 0 BA4EHATE 287, FH LSD L7 8
BV, B 2K P<<0.05(n=5),

2 GRE5HMH

2.1 AEHEIEANE RS+ 5200 /7 59 2200

% 3 AT, £ 88 pH>8.5 & Fim i i Hb
X,CK 13 pH & &, LB AL BEXT + 158 pH
AR EYHE PRI T 13 pH B BREK. 58
LI EEEASFE 0.3~0.6 g « kg ' fLAEALEE
THEEESEER, H TELRERK, Ka#:

HETFHEKSZEB.RXEHS25 T 30~
60 cm, THEAPUE & B SERBAK, 4 FRE S
IKE 4 0~30 ecm £ 2, FHHLIGHLAE L BRE AL AR
ALFR A VRSB T 33.18% . AMLEEIE
B IR R AU A B S = B LI
AEALEET 0~30 em + E WA EAA MBS 2R
AL AB 4k B8 4y BB T 93.70% . 13.40%, £E
30~60 cm T EN4rHIHEINT 71. 43%.47. 33%.,
T R AR A T S BK T MRS R
PREEAHEFAF] 100~160 mg « kg ', AHLIHL
AE AL BREE A PR B B S B B E LT b B,
BIZAHET 2R &S E SR HE2E R
FSTEAC IR

%3 R [ HE AR A 222 3oF R ) 2 [ S 1K S TR B0 R T
Table 3 Effect of different fertilization treatments on vineyard soil chemical properties
g SER  ANEESE WEEASE ASE HNEAR  2FAR LPER
Ab3E Total salt Organic matter Available N Available P Available K Total N Total P
Treatment I)/epth pH content content content content content content content
o /(g-kg™1) /(g-kg™l) /(mg-kg 1) /(mg-kg 1) /(mg-kg 1) /(g-kg™1) /(g-kg™D)
AHEAE(CK) 0~30 8.76 0. 46 3.12 10. 52 14. 14 97. 00 0.21 0. 24
No fertilization 30~60 8. 80 0.42 3.01 12. 61 16. 74 89. 00 0.21 0.24
1LHE 0~30 8.71 0.52 4.52 13. 03 27.47 145. 00 0.44 0. 34
Chemical fertilizer 30~60 8.75 0.50 4.74 16. 14 27,04 136. 00 0. 46 0.37
EYE PR 0~30 8.51 0.46 5. 33 19.12 22.15 160. 00 0.32 0.37
Bio-organic fertilizer 30~60 8. 64 0. 39 5.13 21.32 31.77 125. 00 0.37 0.33
AHHLEAE 0~30 8.51 0.48 6. 02 25.48 31.15 105. 00 0. 46 0.39
Organic-inorganic fertilizer 30~60 8.72 0.42 4.75 27.67 39.84 120. 00 0.49 0.42

2.2 ARBIEAENREESE 22N

H % 4 0l A AR A N R A e =
CK =8 BAL, N 4.77 t « hm™” ;4L I AL B 1
CK 3 7= 47.38%; L W7 HLAE R A 3% fm 1T
7 200 JG « hm™? HA BRI IN 81. 84 %0, P

LRIk 6. 94, 2P a3k B s A HLICHLAE b Bl 45
He a5 g &8N, REA I LIERA R
Hp AbH 2B 0, (5 2 5 s th i 2 3%t R
HERE 109. 34 %, PR HL IR F 5. 62,

x4 AEERAENREGE = EMEFLHENZN
Table 4 Effect of different fertilization treatments on wine grape yield and economic benefit
shsm R A 7=E BRIV Pasid:
Yield Cost Output value Economic profits Production-
Treatment
/(t e hm—2) /(JG *« hm—2) /(G « hm—2) /(JG *« hm—2) devotion ratio
AHEAE(CK) No fertilization 4.7740.01d 750 26 711 25 961 —
ALHE Chemical fertilizer 7.03+0.58¢c 7 200 39 393 32193 5. 47
A=A PR Bio-organic fertilizer 9. 8540. 76b 7950 55 158 47 208 6. 94
BHTEHUE Organic-inorganic fertilizer 12, 084:0. 53a 12 030 67 660 55 630 5. 62

T BRI R AR R TR Y AP 5.6 00 « ke L B EHIE 0.8 50 « kg1, 4N 5.0 50 « kg~ 1,P205 8.0 JC « kg1, K20 10.0 7T « kg™ 1,
Note; The accordance wine grapes average price was 5. § RMB » kg—!, the bio-organic fertilizer price was 0.8 RMB + kg—!, the pure N price was
5.0 RMB ¢« kg1, the P25 price was 8. 0 RMB « kg—1 and the K2 O price was 10. 0 RMB « kg—1,

2.3 A[E) e AR AL 2R X BRI ] AR B B9 2

H1Z% 5 m1. bt A AR WA DLAE ik B 2 4R T IR
BE A TR EE Y S & A VLS HUIL AL B

RESS I A HOR ATV TR B & & R iE RE 2
4R A TV PERRT B SRR A B, A LR L
JE 4 B S PERE A AT 7 PR S B CK 233138
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T 27.5% K 37.8%, B4k AE Ak 2 43 B 3 T
17. 7% F0 91. 11%, FEAEXH 8 R E R &
BERNYHERADE, BESEA 0.51% ~
0. 67 %, Ab T HIEE WL (AR LR K
K BARAIBRTR EL52 e 1 25 0 9 O RR, AR 0 PR
AbBEAES CK A1k A Ak BH i 5 7T A2 25 i 35 750 b i
EL, A HLICHLIEAL B G RIR A OR E B . el
U, e RR BRI A 4 5 SR R L B A A LA
AR EAE , BE AT LR A R L A SRR
AR Bh 42 v R A A =, A LR
AbEES CK BN T 47.16% ., 554k IR 4D BB 4n T
21. 64 %, AHLTCHLIBAL T BB B INE h B
F, 4305 CKL LR F A= 9 A HLAE Ab B3 m T
152. 37%.108. 60 % H1 71. 49 % (F 6), T BB

TARAY IR DR, h3 6 mIAL AL
AR CK T, BTFEREEER THIIEREAE
PLIC HL B 4b B, A5 A PL AR B X B BR AR T
12.78%0 , AL NEAL FRREAR T 14. 510, HHL TG HL
A EEEL T HEER25.41 mg - g L AF
WA ERNREESEUEZN. HE5E
A CKOALRE A 9B HLAB AL BERE MK T
25.53%.27.00% fl 14.62% ., HOOHXENE
R EHBWE N RN EERFZ—. O
TR Y G BN T R R L 2R S HLAE AL 2
A AL ICHLAE AL BE S5, 76 6 5 8 4 9135 3
6.45 mg+ g 'f16.67 mg - g ', BALAELL I
Jite S S S

=5 A< [5) e BB AL 38 X} B A A S & R RO RN
Table 5 Effect of different fertilization treatments on wine grape berries sugar and acid content
e IAEEEY & & EEMEEE IR E B AR —
Soluble solids Reducing sugar Soluble sugar Titratable acid
Treatment Sugar-acid ratio
content/ % content/ % content/ % content/ %
RiEIE(CK) No fertilization 21. 50+0. 10¢ 17.20+0. 71b 12. 48+0. 08b 0. 560, 0da 30, 7140. 98¢
{LJE Chemical fertilizer 22.85+0. 25b 18.63£0.57b 9. 00£0. 90¢ 0. 67£0.07a 27.80+2.91d
AR Bio-organic fertilizer 24. 4040. 30a 16. 4441 49b 8. 9840. 60c 0.51£0. 02a 32.23+1.21b
HHLICHUE Organic-inorganic fertilizer 23, 80=0. 40ab 21.93+1.28a 17. 20+0. 33a 0.562+0. 0la 39, 16+2. 21a
6 AEEELEMNRESE BB AT UREATHRIE
Table 6 Effect of different fertilization treatments on wine grape total phenol, tannin and anthocyanin content mgeg!
b RBEE BrEER HETEER
Treatment Total phenol content Tannin content Anthocyanin content
RiEIE(CK) No fertilization 6. 3440. 34c 34.12+2.18a 4,.427+0.02¢
ALAE Chemical fertilizer 7.671£0.58¢c 34.81%1.68a 5.2940. 04b
AL Bio-organic fertilizer 9. 3340. 23b 29. 7641. 86b 6. 45+0. 03a
AHHLICHUE Organic-inorganic fertilizer 16. 00+0. 28a 25.4140. 69¢ 6.67+0.07a
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Influence of Different Fertilization Treatments on
Soil Fertility and Wine Grapes Composition

WANG Rui, MA Lei, LI Lei, GU Xin, SUN Quan
(School of Agriculture, Ningxia University, Yinchuan, Ningxia 750021)

Abstract: The soil of Helan Mountain wine grape production area was poor. In order to ensure the

sustainable wine grape production, 7-year-old ‘Merlot’ wine grapes were used as material to study the

influence of soil fertility and wine grapes composition by different fertilization treatments (chemical

fertilizer, biological organic fertilizer, organic-inorganic fertilizer, no fertilizer as control). The results
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showed that organic-inorganic fertilizer application could significantly improve soil organic matter

content,and at the same time improve soil available nitrogen, phosphorus and potassium accumulation

while reduce the soil pH. Biological organic could significantly increase grape soluble solids content but

also could significantly reduce the titratable acid content. Organic-inorganic fertilizer application could

significantly improve the ratio of sugar and acid in ensuring that the increase of total phenolics and

anthocyanins content. In the barren alkaline calcareous soil, organic-inorganic fertilizer application was

an effective measure to improve soil fertility, yield and and wine grapes composition

Keywords: organic fertilizer;soil fertility; wine grapes; composition



