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(N38° 12’ 19", E106° 02’ 39" ), k¥ X & T iR
KElvE T B A%, 3 H BB 2 800 h L |,
BRI 10 ~ 15°C, 4E¥SIR 8.8°C, A F TRl
IR U AR RK R 220 mm, &AL F W
TE 150 d LA A BRI R 48 A il gm LUK ES 1+
F, EAMAPER L 1,

&1 TEERPEMR

W HiE eI N SV W TR 1~ W 5 <0 €
(em) (gkeg) (ghkg) (mgke) (mgke) (mgke)
0~20 833 041 335 1346 934 16333

20 ~ 40 847 0.45 3.01 11.84  11.62 193.42

40 ~ 60  8.40 0.46 4.43 10.57 10.37 120.00

ARG R FEEAEYA I (N+P,Os+
K0 =5%) . HlRESHEYIE (N+P,0s+K,0 =
6% ) . YA HLIE (N+P,0s+K,0 = 36% ) |
BHRKENE (N+P,0+K,0 = 20% ),

1.2 kit

A6 F 2018 4E 4 ~ 10 A #f7, KA HNK
RREALIX AT, 764 B AW A T A Ab B 4 R
Jiti 4.5 t/hm® £ F8 J6 2L T A= WA HLIE (7 /2
2.5%) , SEE ST T M R 0 Oy 23 iR (R R
KAEVFHEN, eSS S ARLHE, CK: (A
B ) T1: 38 3 28 AR W A LR & I 2 BOR
4.5 t/hm® ( & % 5 2.5%) 5 T2: 3B Jif & 5 /R 7K %
JE (& A& 13%) 0.84 vhm’; T3: 36 Jiti 1 % 4= 1)
A ALIE (& A & 12.5%) 0.9 t/hm’; T4: 3B i 78
WA (F A 4% ) 2.8 vhm®, G4
BT NERES> 6 UGB, AP EL 3K, B
Lt FH & B CK b, T1 ~ T4 &b ¥ 2 75 45 /i &
PR, AR 3 it 2 3% A WA HILAE %) 0 B e 3 LA it
e, MEGEMEAVLEER SRS, FHRHE
AN TR Ffr 2 A5 AL 0 8 A 4R i i A o LR B I i
Hat,

1.3 ek
131 PRI ) 2 it Jo ) 0 o

FE TR A A WK 5, BEBLOR B 45 b B LA 4R
FEMER A 30 B, AEREBE AL 1R 3 3 H 30 kA
A B FELFT AT M i o, &8 238 bR By
EET . S T ZE R AR 24 h J5 g, R
FHF R e SRS n] B R EE Y (SS) B i
NaOH i 52 35 0 22 RS2l 2 R (TA) & (LU

AR ) 5 AR k2 5 (RS) &
B (LA ) U Rk - PR kg i
(TN) Ft (DUt ) ™, srmbrEh g .
y=0.001 5x-0.015 8; FHAK — H R kle S (TP)
FR(DEE TR BB s
y=0.010 7x~0.000 8; pH 7~ 2& 15 Il 7 46 & 17 (AY)
Frim 0 SAR fCEBERR L .
1.3.2 PR A 26 VPG ot J3T 0

T 5 28 P B B AL 1 B 5 ke R VS R 2 SR 52
By fel 8 B R R I 2.5 LR BEREY, JF A
N 20 me/L F W, 50 me/L i B AR R4, 7E
25 ~ 30°CHHAT KW, 3 JEJE K ESE AR, KA AT
SR R, e IR . AT pH (.
HpH THME ;. FE e CBERE (AH) 3 %R
P E A TR Y (DE) 5 4066EHEN &
R (CL) 5 BRI ARG 2 1 2 7% (RES)
Ty A AR A RO A YA I SR (TAC)
By AR AREY B B AR AR - PR
Wk s B i ) pH R 223 E AL A & i
(LIRA0E 3- FEHH) 2
14 it

IR0 B DL Excel 2010 #0543, R ] SPSS
210 BT ST 501, F LSD ik kAT i 35 PR A
¥, WEMIKF P<0.05 (n=5), &4 MHE, RE
PRI THI A AP

2 HBRESH

2.1 AN Ak BT TG ) 2 B 7 A5 it SO P

2.1.1  R[EEFEXT BRI R AT . IR R ISR
HH 2 AT, i FHAS [ AL TR T T 4 v e
WA TR R f i, IS CK A BEAEE B
PR, Hid, T4 LB FEEY & ERRT
B (25.60% ), HCK42m T 10.11% (P<0.05),
HCUJE T, ATV [T ) 5 2 %o TR ) 26
B R R, TR A3 o DR TR e A Y 2 B
JE 5 A DL VR I A PTG A 2 3 B T 1 o
B TLAN, HEamy KRR B EEES,
H T4 ZbBEF A8 JFpE & s, 58] T 20.10%,
BCK N T 12.48% (P<0.05); 5 CKAHL, i
AL RENE AL B AT A B4R AT e BRI &t , fH
AL HRE)TC 0 R 25 55 0 Y BRI LT 4 R P
2 T A XU, T ELBR v R R A BT, AR
F, AL E R AL BE R R 20 R L YA B B AR
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i, FHES CK AbBEYyfAfE i 25 5, Hrp, T2 4b3f
TR AR Lk B 1 s (48.15), HARERI K
T2>T4>T3>T1>CK,

Ik E] s (1370 meflg) , HAFTE W& ME2E R,
HEARY CK AR EE2E S

R3 TEALEXREEEET. £EH.

®2 AELEWMREEEE. REENTN BB & BRI (mglg)
P I L 17 i S sl B

e (%) (%) (gke) CK 23.98 +0.99a 1.57 +0.03¢ 11.18 £ 0.28h
CK  2325+0.09d 17.87+0.29¢ 546+0.12a 3249+ 1.03¢ T1 19.22 + 0.30b 1.72 £ 0.03b 11.90 + 0.26b
T1 2490+0.03b 18.06 £0.15¢ 4.53+0.26b  40.13 +2.65b ™ 16.06 + 0.37cd 1.74 + 0.04h 12.44 + 0.25ab
T2  24.05+0.12¢ 1926 £0.03b 4.03+0.03b  48.15+0.29a T3 18.04 + 0.32be 1.98 + 0.02a 12.17 + 0.35h
T3 2400 +£0.00c 1951 £0.15h 4.45+0.06b 4336 +041ab T4 15.77 £ 0.92d 1.86 + 0.06a 13.70 + 0.74a
T4 2560 +0.03a  20.10+0.25a 4.52+0.24b  44.67 +2.70ab

Vs ORI R i F R AN 22 53k 5% BFKF. T,
212 A[FEACBEXT R A T AEEH L BB

A

MR 3 A, ARG LA 0 A L
FEACE A T, HAE S EERIN, M
RIS T A A5 T (e, 42T R, AHXTF CK Ab
PUARAAAE W M 22 5, b T4 b PR B BT B A
5 CK AbHRRRACIR B e i, iK% T 15.77 mglg, &K
T 3424% (P<0.05), HUGE T2; AHLUHEELIE
Jiti o) PG AT A A €8 4R S A S B IPERT, 5N
B FE (CK) AL, T3. T4 7E[R— S E K I,
AL CK 23 458 1 26.11%. 1847% (P<0.05), TI,
T2 7E A — 3K I, MIH CK 2535 T 10.83%.
9.55% (P<0.05) 5 A ALV R Ay 20 il ths vo] 1 s Je g
WA DB SR, SAEMAEE (CK) Mk, %40
FREAA AN RIRREE (B, Horh, T4 ARBRTR A S

2.1.3 N[ Ak X it ] 46 VPG e AR B o ) s i
H1 2% 4 AT, G it AT BL I HE A A 2B o) TR 25
0 pH (H 5 A8 i (CK) A b TG W 3% 4 22 575
% T3 Zb BT AP K B2 AH Lb CK W& A M =, R Ak
P F CK, HERAR LA K, 220 AR FSTE
0.03 ~ 0.33 NA 7 AZIE] 5 T2 F1 T3 ZEFET 1) 5% b
A CK AP 22 5, BN BEAE R —
BFKE L, Hod, T3 AR SRS B AR T
i (3.04 /L), M CK#ET 17.37% (P<0.05),
HWET2, HEA RS CK B EER,; B4
MU ENE AL BERT B2 S A AT TR M & i, HA%
SEFRAR L CK #RFA7E B PE 22 55, Hirh T4 b3 T
TR & REE T ios (2544 g/L), HIKE
T2; BRT1 Ak, Hoe I8 AL HE A A 2 ) SR
AR CK #4 BT TR, B D S22, T2
FI T4 Ab3ER (1 SRR & B RN B ek, 188 T i
ik (6.52g/L), H CKF#KT 2.98% ( P<0.05 ),

R4 FELEXEREFHEEEAREL TR

o oH f g i BNk TR AR
(%) (g/L) (g/L) (g/L)
CK 3.75+0.01a 13.61 +0.14a 2.59 +0.05b 21.09 + 0.82¢ 6.72+0.03a
Tl 3.75+0.02a 13.28 + 0.04b 2.52 +0.06b 22.67 £ 0.65bc 6.73 £ 0.02a
T2 3.78 £ 0.00a 13.45 £ 0.13ab 2.93+0.02a 25.03 £ 0.42ab 6.52+0.0lc
T3 3.79 £ 0.00a 13.64 £ 0.04a 3.04 +0.03a 25.00 + 1.22ab 6.62 + 0.02b
T4 3.80+0.03a 13.54 + 0.02ab 2.59 + 0.04b 25.44 +0.38a 6.52+0.0lc

2.1.4  AN[EIALBEXSER S A T AT B
=y LA
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Gh, HEAHE CK AR EZE S, Hi, T340
Mo B %, RBRAE (1639 /L), b CK KT
21.38% (P<0.05 ) ; B Jiti A AL 0 3 W] £ /55 7 %
WG RS, HAALMBE CK AR g P2
S, FBiEAbE 2 A B AR, BARRE N

T4>T2>T1>T3>CK; Bt A P FENE AL PR o] $2 745
A EEY SR, SIS CK fEE B EEER, T,
T2, T3 fE[A—RBE/KF F, T4 ZbBF 038410
kR E (370 /L) 5 AT 0 AR T
ERRAMILT E, SRS AT S EME]R KR,

x5 AEAAENREREEET

. REH. BBSENRMm

b B (g/L) HET (gL) Sl (g/L) R
CK 21.39 = 1.74a 83.66 + 3.96b 3.01£0.18b 10.29 = 0.13¢
T1 17.27 + 0.69ab 97.70 = 3.14a 3.67 £ 0.06ab 10.61 + 0.13be
T2 20.92+2.11a 98.23 +0.53a 3.68 +0.16ab 11.19 £ 0.10ab
T3 16.39 +0.07b 97.38 +2.57a 3.69 +0.22ab 11.85+0.34a
T4 17.54 + 0.49ab 98.24 +1.93a 3.70 £ 0.44a 11.27 +0.43ab

2.2 TR it TS R A T A DG G R

i 2% 6 AT D, TR T A 4 3 SR 1 o R A T
pH [E 32 W A7 EA i I IE AR DG OE R, MG
ZHUY 10 0.995 F1 0.947, 5 & 2 B E
MR, FHRZRECH 0.886, 5% MR &
EREAMCKR, HXRECH -0.893; R H
TN E PR e S AT LT i 0 IR A OCOG
2, WHERECH 0910, SELHEAHR L. 4
TEAE T & i A S OAHDCOC R, AR B
S —-0.963 Fl1 —0.929; i 17 75 25 4 R LL 5 ) 4 1) o
THmERREAMEKCER, RECH -0969, 57
AW TR BT & B2 D IEMHEER;
TR TP 2 R T i S A i IR R AR
EE N FEAEER; BUNAAL AT SR 54
R 5 35 IE A OCOC R BRAIAI e TR
Frim s pH HEN W E N IEMHEER, MERECH
0.928, SHARFEIRYI AL B E KV % P
KEEE . BB & i 5T AAAE IEEU ARG OC R, H
KIKF|REKF; W PR STES BRSE
BEREAMHCKR, SHHNOQERIEMEECR;
A AT A S A A AR,
X ZRECH -0.919,
2.3 A7 BILIH T I T R Y 7 4 - R A T T 2R
RS
2.3.1 SR A S R A i TR AR Y RS T

EMREAE S AN RN ERE, HIERER
A — B R B FR, S S i 45 & R 2 11
FZ R B LY MES, ERS 2N

S FEAR T BT A L — 4L B AR TE S LA 4
HAERR, DLk SR T RE L i S B AR (S B b
Jrvk R R AT T AE A B RS AR
F P A T AN D 2R A bR AR, HL
RE8 St ok 2 48 bn T R L R A5 B A
T2 56 2 BT 2 5 A T R BRI 16 T E A
HEAT RSN 0T, HR 5 x 16 B SR IR R I, 43 HT
ZIREATE3AF A, MR T AT, B A
(R 45 A B 2 51 R 10,172, 2,654, 1.826, i it %
JE TR AL T A I TTERCR B 1 B R R
2 ) TRk R 63.58%, A2 F RSN E T 22 1
TR RN 16.59%, 55 3 T2 AL X5 22 (10 51 Bk
RN 11.42%, 34D E R 2 R TTEk R Re 18
SR WL 25 5 8 2 T A% A AR bR T 22 91.58% 1R
B, UL 3 A F A ] LU X 16 MR ARG BT
HE.

W R 7 A b, R AR B RRAE 7]
HUEH T 2RSS REEREZEMHXER, X
F 5 RHE ) 0 460 BE L, 7RSS 1 E R
b, WEBE, R, BERI. . fEA
1. BBy, pHME., TREY. B )., ke
O ) . BBy () . R OF) SRR Aa K
(4 Tr) B, 33X S s TG Ao R VP9 A8 4 A5 AN 119 5 I
Fe b, o A T I e EUL AR RS 2 &2
LA L, R 2 T T A - R G A R R 8
W E AR EE, BZECREY; #
553 By b, AT R T A R )
.
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x7 ¥MEHSEHERRZERNERSDH

EIELAD FHG 1 FHiG 2 FHior 3
X1: "AEPEREIEY) 0.635 -0.719 0.105
X2: 5 0.93 0.208 0.121
X3: AlEERR -0.817 0.064 0.489
X4: BHERLL 0.902 0.052 -0.421
X5: -0.951 0.109 0.285
X6: LA 0.866 0.105 0.406
X7: G\ 0.86 -0.212 0.013
X8: pH (1) 0.905 0.283 0.178
X9: WREEE () 0.032 0.785 0.559
X10: ZRH (3F) 0.476 0.746 -0.087
X11: TESY ) 0.985 0.147 -0.083
X12: & () -0.809 -0.301 0.296
X13: 5 () -0.575 0.425 -0.576
X14: et () 0.88 -0.319 -0.218
X15: & ) 0.7 —0.494 0.516
X16: AR (i) 0.871 0.356 0.217
FEIFE 10.172 2.654 1.826
TR (%) 63.58 16.59 11.42
SRR (%) 63.58 80.16 91.58

232 HEFFERA RPN A AE DA PTG
TR I S G i 2 7 285 S o PR

S FAK 16 45 T bR 2 AR a4,
e AT R 22 IR K, RS B % B AR 4
P AT AR e AL B, DAHEBR AS [ 5 40 F1 8 g Xt
TEAN S5 B R2 M, B0 PR 32 8053 o0 BT 465 SR 1 2 UL P
ARl . AL S AR AR THE ZX1 . ZX2. ZX3,

*x8

ZX4. 7X5. ZX6. ZXT. 7ZX8., ZX9. 7ZX10, ZX11,
ZX12. 7ZX13. 7ZX14. 7ZX15. 7X16,

TS 16 AR HEILTE bR L AL A, AR
B BN A5 AR ARAR X B R fE I (7)), A
I, AR R 1 R R A

F1=0.6357X1+0.93ZX2-0.817ZX3+

0.902ZX4-0.951ZX5+0.886ZX6+0.86ZX7+
0.905Z8+0.032ZX9+0.476ZX 10+
0.9857X11-0.809ZX 12-0.575ZX 13+
0.88ZX14+0.72X15+0.8712X16

F2. F3 [ARER] L 6 7 MdniEfdr i R o

H e 8 vl £, il i SR8 R A e (X-X,) /
(Xpu=Xpin)s (j=1, 2...n) KRG ul, u2, u3, PF—
A EW P/ I P, LAREEA N E D (H:
D=y Lu (X)) XW,1, 153 0] 15 T3 &b 2 19 15 43 fix
B, 2285, MR T4, 15430 1.955, AR
R T3>T4>T2>T1>CK, Uil B H B it A + 765 33 I
Aab 3L 5 2 5 A T SR A R A 1 AR
P T 1 Ay A e AN TR) Ak B O 22 S K/INAI AR M, SR
FH 5 Ji I 8 e %o 45 it I A BEHEA T R GRS, T LU
G B B R4 R 3 4%, CK BB —2, 5
BB RN A, TLAIT2 B oy —325, & R R
A, T3FITA R —J5, 5o — 4%,
53/

BYE RN EREE 2 LA RIERE ST

Qb F1 F2 F3

ul

u2 u3 D {H (1543) HE4

CK
T1
T2
T3
T4

-0.787
-1.037
0.682
-0.199
1.341

-0.926
0.596
-1.239
0.889
0.680

-0.483

-0.682
0.594
1.466

-0.895

0.105
0.000
0.723
0.352
1.000

0.147
0.862
0.000
1.000
0.902

0.174
0.090
0.631
1.000
0.000

-0.304
0.452
0.868
2.285
1.955

NP = W ks W

15 20 25

T3

T4

T1

T2

CK 1

ENBEFHREHERRBEINT

AV

3 e

i
TR 4265 F 5 SO A T 4 B, R A
PEA R, RN RSB SA —E
TR, BEISW AN St R o8 2 AUk, [RIAsE, X
TR 5T 280 A 5 PR B R S S AT S e
SO T SR R TG, R[]
F AR 2 it A 50 A0 A K R B FI LIRS
[ O ARSI E TR A S AT A . TR
TR At 2E 5, 25, B A HLIR AL 1
OB T T3 AL, o 7R3 MU AR ) A
MRS R I L, X 5 Y s
IR T, M. R, BT, BE. HEYRE
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i RS TR 2019 (5)

PR RE BRI A A R AR B A R, AR EEE
S o TR 4 0 O B R e 1 R OB R LR
) U 4 2 S S A LA A, AN B A
HLIRVEE NE T 4 /e B %) B i, AT 1o 7 28 W T
b, XASYFRRESE O TS S B AT
i 5 H I AR B PR S AH G, 8 I
WA B BRI, 2T A TS bRk 3] T E R
FRAE (GB/T 15037-2006 ) 212, AR B 25 R E I,
B it A AT HLAE X A0 pH (AL FNTRIAS BE RS AR K,
EXTEEE . TR IERREEEN; ETn
RIS AL A PR AN T R S BT,
AFAE R 260 0 1) o 1 DA SR T 2 B SR (B
HELZAEH, FB, EOTEREENTNaR,
o 1 0 P R = A — R S, AN, R
VE R R0 v ) R AR I, X A2 T A 11 R S
BB GERIR] B A HLIERE AL B 50
A (O AL S A X T CK A B W4, filf
2 T 1) USRI HO5 B RAR, b e s AL 2
AR 3B TR R IEAL PR i B s R AT
TE 2 (o 48] 0 1 11 R S R, ARG 2 R R
B A YA AL AL AT R A 0 P T S i, M
T A T 280G g 11 Jak, JCrb e i B A ) A 3B
it Vg i AL A8 SR e R B W o AR 5 e ] PR O
SR IR, AR TR A 2 A T ) A OB R
. BB FR AR A W i 2 AR e
ERHI R

TP 7 2 1 LS B R 2 T EE AR A A BT
e EUOLARER, ] PN A O A 8 25 5 8 2 T o B T A
RFPEM Tk T R I T R E ST TAE, (HiAR
Ho5—m e bR, WA BERN T L8k,
Rifidg BT AEAH OGS N, TR o i RS
AT A TR 6 2 -5 R A T SO A R R
20N O R R A T, AR TR LR
B, HETEATO T AR ARWEIE A 3
SERT T, DR R SR R A A R AT Y
16 M HabnfEgE, $EH3 ASE W, BB TTHERRIR
91.58%, LJibE. FIEERR . WHRIL. BT L@
. By, pHIE., TREY. Bk () . et
) . Bl OB @R () 765 1 2l A
RS BT, A2 PV R A R A T TR B
FFRAE & AR 2 Bl DA R BT, A
WA T EES 3N FENS LAREWEME, 3
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Evaluation of the effects of different organic fertilizer drip irrigation treatments on the quality of wine grapes and
wines based on principal component and clustering analysis

WANG Zhen-long, ZHANG Jun-jun, SUN Quan, WANG Rui" ( School of Agricultural, Ningxia University, Yinchuan
Ningxia 750021 )

Abstret: In order to study the effect of application of organic fertilizer drip irrigation on the quality of wine grapes and wine,
field experiment was conducted using 5-year-old wine grape “Cabernet Sauvignon” as the material. Five treatments was
set up, including the conventional fertilization ( CK ), conventional fertilization + bio-organic fertilizer extract (T1 ),
conventional fertilization + amino acid fertilizer (T2 ), conventional fertilization + seaweed fertilizer (T3 ), conventional
fertilization + biogas slurry fertilizer (T4 ), and the quality of wine grapes and wines under different organic drip irrigation
treatments was analyzed. Through principal component and clustering analysis, the quality difference under different
fertilization treatments was comprehensively evaluated, and the shortest distance method was used to systematically
cluster each fertilization treatment. There was a significant or extremely significant positive correlation between the quality
indexes of wine grapes and wines. The overall quality ranking was T3>T4>T2>T1>CK. The quality of grapes and wines
under different fertilization treatments could be clustered into three categories. Conventional fertilization treatment was
clustered into the first clustering, and the quality was third-class. The conventional fertilization + bio-organic fertilizer
extract, and conventional treatment + amino acid were clustered into the second clustering, the quality was second-
class. Conventional fertilization + seaweed fertilizer and conventional fertilization + biogas slurry fertilizer were clustered into
the third clustering, and the quality was the best. By comprehensive evaluation, T3 was the most effective in improving the
quality of grapes and wine.

Key words: quality; organic drip irrigation; component; clustering
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