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Abstract: [Objective] Wuhe Cuibao grape (Guibao x Centennial Seedless) selected by Fruit Research
Institute, Shanxi Academy of Agricultural Science, is an early-maturing seedless Eurasian variety with
high quality. The Institute of Ecological Agriculture in Hot Areas of Yunnan Academy of Agricultural
Sciences introduced the variety from the Fruit Tree Research Institute of Shanxi Academy of Agricultur-
al Sciences in December 2016. After five years of trial planting, this variety was found to have a sweet
and crispy flesh with rose fragrance and high nutrition value. In addition, it has other advantages such
as low maintenance, high yield, moderate disease resistance, strong adaptability and thus promising ap-
plication prospects. However, Wuhe Cuibao grape may suffer excessive flower and fruit drop under nat-
ural conditions, and the berry and the clusters are small, with an average berry weight of 3.6-4.0 g,
which affects the commodity of the fruit. Gibberellin (GA;) and forchlorfenuron (CPPU) are widely
used in grape cultivation to improve fruit set, increase fruit size and improve fruit quality. However, the

suitable concentration and proportion of plant growth regulators vary with grape varieties, use period
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and climate. If they are not used properly, problems such as stunted berry hollow fruit and decline in
fruit quality may occur. After treatment with plant growth regulators, the commodity of the fruit is sig-
nificantly improved. Therefore, it is of great significance to study the application of plant growth regula-
tors to increase fruit set, improve cluster thinning, increase yield and improve the comprehensive quali-
ty of Wuhe Cuibao. The effects of the concentrations and proportions of GA; and CPPU on the fruit
quality of Wuhe Cuibao grape in the dry and hot valley of Jinsha River, Yunnan Province were studied,
and the plant growth regulators suitable for improving the quality of Wuhe Cuibao grape were selected.
[Methods] The authors used two-year-old Wuhe Cuibao grape vines as the test material. At full flowering
(March 12), grape clusters were evenly dipped with different concentrations of GA; (A-B: 10.0 mg-L"', C-
D: 125 mg- L', E-F: 20.0 mg - L', and G-H: 25.0 mg- L'). Two weeks after flowering (March 25),
grape clusters were evenly immersed in the mixture of GA; and CPPU of different concentrations (A:
12.5 mg- L' GA;+2.5 mg - L' CPPU, B: 25.0 mg - L' GA;+5.0 mg - L' CPPU, C: 12.5 mg- L' GA;+
2.5 mg-L'CPPU, D: 25.0 mg- L' GA;+5.0 mg-L"' CPPU, E: 12.5 mg L' GA;+2.5 mg- L' CPPU, F:
25.0 mg-L"'GAs+5.0 mg-L"'CPPU, G: 12.5 mg-L"'GA;+2.5 mg- L' CPPU, and H: 25.0 mg- L' GA;+
5.0 mg - L' CPPU). Fruit color parameters, longitudinal diameter, transverse diameter, berry mass, cob
mass, soluble solids content, total acid, Vc, tannin content and color parameters were collected at the
maturity stage under different treatments. [Results] The results showed that the indexes such as fruit
setting rate, longitudinal diameter, transverse diameter, single berry weight and bunch weight in the ber-
ries treated with GA; and CPPU were significantly increased. 20.0 mg - L' GA; at full flowering stage
and 12.5 mg - L' GA; + 2.5 mg - L' CPPU at young fruit stage had the largest longitudinal diameter,
transverse diameter and berry mass, which were 25.94 mm, 20.80 mm and 6.59 g, respectively. The larg-
est bunch mass (284.72 g) was found in the treatment with 12.5 mg- L' GA; at full flowering stage plus
12.5 mg-L"'GA; + 2.5 mg- L' CPPU at young fruit stage The effect of fruit expansion was the best
when 20.0 mg - L' GA; was used at full flowering stage and 12.5 mg L' GA; + 2.5 mg L' CPPU was
used at young fruit stage. However, the use of the plant growth regulators reduced the soluble solid con-
tent, vitamin content and solid acid in Wuhe Cuibao grape, weakened the rose flavor, increased the total
acid content, significantly increased the L', " and b" values, deepened the greenness and delayed ripen-
ing. The values in 12.5 mg- L' GA, treatments at full flowering stage, and 25.0 mg-L"' GA; + 5.0 mg-L"
CPPU treatment at young fruit stage were relatively higher; the treatment with 25.0 mg - L' GA; at full
flowering stage and 12.5 mg-L"' GA; + 2.5 mg- L' CPPU at young fruit stage had the lowest value, but
they were higher than the CK. [Conclusion] The comprehensive quality of Wuhe Cuibao grapes in the
dry and hot valley of Jinsha River in Yunnan Province was improved greatest by using 12.5 mg-L"' GA,
treatment at full flowering stage and 25.0 mg-L" GA;+5.0 mg-L" CPPU treatment at young fruit stage.
Key words: Wuhe Cuibao grape; GA;; CPPU; Fruit quality
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I) 18 7 R 2 A AT B KA B, 4 BN 12,5 mg - L
GA;+2.5 mg- L' CPPU.25 mg-L"' GAs+5 mg- L' CP-
PU. AbFERSK AR E 500 mL 259+ 35,2021 £
5 H 12 B, 7% % 55 RAE FHE1 [R50 56 540 I 4% 100
A5 o

x1 IREFTIEEVEKETHLE
Table 1 Plant growth regulator treatment method for

Wuhe Cuibao grape
REAEG H 12 HD

ot Full flowering Zb%ﬁﬁ@ﬁ 25 H)

Treatment period(March 12th) Young fruit stage(March 25th)
FHECK 7K Water Jf7K Water

A 10.0 mg-L"' GA, 12.5 mg-L"' GAs+2.5 mg-L"' CPPU
B 10.0 mg-L"' GA; 25.0 mg-L"'GAs+5.0 mg-L"' CPPU
C 12.5 mg-L"'GA; 12.5 mg L' GA+2.5 mg-L'CPPU
D 12.5 mg L' GA, 25.0 mg-L"' GA+5.0 mg- L' CPPU
E 20.0 mg-L"' GA, 12.5 mg-L" GA+2.5 mg-L"' CPPU
F 20.0 mg-L"' GA, 25.0 mg-L"'GAs+5.0 mg-L"' CPPU
G 25.0 mg-L"'GA; 12.5 mg-L"'GA+2.5 mg-L'CPPU
H 25.0mg-L"'GA; 25.0 mg-L"'GAs+5.0 mg-L'CPPU

1.3 MEEHREE
13.1 #EHRESMSRM L HEFRPNER
W5 AT A & RS A 2 0.01 g5 VAR < RBEAL
I 30 %7 B SLHI AR AR, RS 2] 0.01 mm, SR IE A
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132 #HEHERFEALESALENE TR
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2008 € £ i HH AR 930 5 ) R Bl iR S V20 e R
2 (TA) ; Z [ GB 5009.86—2016( £ & % 4= [F 5 b
A i HUIN IR 170 2 ) A NY/T 1600—2008¢ 7K
L ERR S H HR B  E E A O
FENO e Y AR FK C R T A i

A W2 EL 9 52, BLSSC 5 TA & B 1 el %
/jf\‘[ZI]o
133 #HERFEFHMNZT ] CR-400 1F 1 X
1,7 {% (Konica Minolta, H 4 52 B Z 1) L.
a’\bE, Hoh D3RR B, BUETE 9 (1, 1000,
LA, Rn R o AR A GO EE, K
H—a gk, (BN, KRB ER ; b EAR G
ZEAl, Hoh-b N E , +b" N T, B R R IR bk
B A @ A1 bE T H A FE M AN FE (Chroma, CT) Al 2
WA (e, hoAE 0°~180° 2 ], h° = 0° N 4,
h° = 90°F N 4, ho=180° N4k th . THZ R T Rk
AL R ek th, 1 R LE G VA I ik 4 ho ok S SR
T 65

C=Ja+b" ,

h°=180°+arctan( % )(a<0,b>0).
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R RN 3.73 g0 LEE HUIR, BEAE T 20.0 mg - L
GA S H AR 12.5 mg- L' GAs+2.5 mg- L' CPPU i

AR AL TR e 25 8 N JC A% 2R 5 A SR i BRI
F120.0 mg-L"' GA; 4 R (35 7 KO H 25.0 mg - L
GA+5.0 mg- L' CPPU J& & i AL BE B 38 i 1 Bk i
i, (H 5 VR A R B 4 K, SRk e . 7E
1639948 FH 10.0.12.5.20.0.25.0 mg - L' GA, 47, 4))
B 12.5 mg- L' GAs+2.5 mg- L' CPPU J& & 7 5%
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Table 2 Effects of different treatments on the appearance quality of Wuhe Cuibao grape

b3 SRS P Sk s RIBHEH FRL PR REE R B
Treatment Longitudinal diameter/mm  Transverse diameter/mm Shape index Berry mass/g Bunch weight/g ~ Mature period
XHECK  21.47+10.58 d 18.42+0.31 ¢ 1.16+0.03 ¢ 3.73+0.22d 166.26+7.52 ¢ 05-06
A 24.83+0.42 abc 19.64+0.48 abc 1.27+0.06 ab 5.56+0.19 be 258.80+6.24 ab 05-12
B 24.03+0.37 be 19.97+0.27 abc 1.20+0.01 be 5.5040.22 be 250.96+5.20 b 05-12
C 24.20+0.56 be 18.724+0.41 be 1.29+0.01 ab 4.95+0.29 ¢ 284.72+11.26 a 05-12
D 21.59+0.45 d 18.77+0.70 be 1.154£0.02 ¢ 4.77£0.22 ¢ 242.70+8.47 b 05-12
E 25.94+0.66 a 20.80+0.42 a 1.25+0.04 abc 6.59+0.29 a 269.64+5.40 ab 05-12
F 24.99+0.74 ab 20.27+0.85 ab 1.24+0.03 abc 6.06+0.60 ab 241.10+11.23 b 05-12
G 23.26+0.44 ¢ 19.3940.36 abc 1.20+0.03 be 5.1540.25 be 266.60+17.86 ab  05-12
H 24.88+0.44 abc 18.954+0.33 be 1.31£0.04 a 5.29+0.06 bc 259.48+8.25 ab 05-12

VE : FIBIA NG FRER R AR A 22 57 8. 2% (p<0.05). K.

Note: Different lowercase letters in the same column indicate significant differences among different treatment (»p<<0.05). The same below.

H>A>B>D>F>CK. Ab# C [ RBEFERA,
28472 g, HiIR AL FEE, N 269.64 g, %f E A 5
i i B /N, A 166.26 go 454 HLE, A6 1
10.0.12.5.20.0.25.0 mg - L' GA; 35 RE 14 fin 5 2 i
B, H 24 GA W 9 12.5 mg - LI, 508 5 &
K5 2 GAIKE A 20.0 mg- LI, FREF B k), %
B GASWRJEAR T 20.0 mg- L' Ae e b8 & 4 K, il
20.0 mg - L™ #ij 2] SR B 5 52 60 , U BH G A% R 5
2 (E AR AL A GAGRFEEA B i 20.0 mg- L.
41 B HAME ] 12.5 mg - L' GA,+2.5 mg- L' CPPU 4t
S U & L A 25.0 mg - L' GA+5.0 mg - L
CPPU b3 K . 3R B To 4% 22 5 i %) 1E ik A6 3 1
F112.5 mg-L" GAs, I R IA{E A 12.5 mg - L' GAs+
2.5 mg- L CPPU ff B AR f i« £ 2 AC HA (S H
20.0 mg - L' GA;, #) I H 12.5 mg - L' GA+
2.5 mg- L' CPPU SLRLIE KR fe if

A [ 4 B SR S NAR R B /MR N E>F>H>
A>C>B>G>D>CK, Uit B A [F] 4b BE %) BE A [F) F2 5
BRI AL D 5L E R AR E . 4
E RRNF I K, N 2594 mm, HUGEAFF, N
24.99 mm, 15 B B AL A8 FH 20.0 mg - L' GA AL PR AE I
KERFE, BT 20.0 mg- L' BAL T 20.0 mg- L' 2R
AN s 4 R GA+CPPU TR & AL FE AR B
ENTE

AN [A) Ak ) 5ROk B 2 E>F>B>A>G>H>
D>C>CK, 1t B A [A] A P 151 GE A [ R J5 186 o SR A A
1 ARSI EFFIA 237K BEAEIE 20.0 mg - L
GA, A # B 38 K Rk AE , =T 20.0 mg - L' Uik T
20.0 mg- L' BURAN St tE . FIra abBE b, BRI AR
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Fig. 1 Morphology of mature Wuhe Cuibao grape clusters under different treatments
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Table 3 Effects of different treatments on the intrinsic quality of Wuhe Cuibao grape

E wCTHEERYD  wORED R e WA 2 C) pCRT) ok
Treatment Soluble solid content/% Total acid content/% Ratio of SSC to TA Ve content/(mg-100 g"')  Tannin content/(mg-L")  Rose flavor
XICK  19.30+0.44 a 0.37+0.02 d 51.87+2.38 a 2.44+0.04 d 0.66+0.00 d & Strong
A 16.33+0.57 b 0.44+0.01 ¢ 29.06+1.25 cd 2.85+0.04 ¢ 0.91+0.01 a % Weak
B 14.57+0.70 bed 0.44+0.01 ¢ 33.26+2.29 be 2.48+0.03 d 0.85+0.01 b % Weak
C 15.00+0.46 be 0.60+0.00 a 36.38+1.66 b 2.97+0.00 ¢ 0.70+0.01 ¢ & Weak
D 15.63+0.3 2b 0.57+0.01 b 26.30+20.69 d 2.80+0.11 ¢ 0.85+0.02 b % Weak
E 13.33+0.59 cd 0.44+0.01 ¢ 32.07+1.73 be 3.44+0.08 b 0.47+0.01 ¢ % Weak
F 13.47+0.76 cd 0.41+0.01 ¢ 30.74+2.05 bed 2.84+0.06 ¢ 0.85+0.01 b % Weak
G 14.77+0.23 bed 0.43+0.01 ¢ 33.83+0.69 be 4.62+0.16 a 0.65+0.00 d Y& Weak
H 13.07+0.64 d 0.42+0.01 ¢ 30.74+1.84 bed 4.73+0.04 a 0.66+0.01 d % Weak

TEWEH 12.5 mg - L' GA, &b #, 16 )5 7 A A
12.5 mg-L"' GAs+2.5 mg- L' CPPU 4L FE , 4 36.38;
1% Lt B AR 1 2 b #E D, 75 B AL 18 12.5 mg - L'
GAKHE, 165 9 {6 25.0 mg - L' GA+5.0 mg - L'
CPPU, 4 26.30, % Wi F§ GA, Fil CPPU 4b 3 i F£ %
SRS .

FRe IR 2 C R KB/ H>G>E>C>
A>F>D>B>CK, &b Fi4i 4 & C & & w1
MR, AEEH M43 C & &, N4.73 mg- 100 g
HREMTEG, N4.62 mg-100 g, X IR 4E4E &K C
GEERK, N2.44 mg- 100 gt Ui B T A% R 5 0 A
TE RS HIRIAE S5 2 8 A5 P A A7 A A 18 1 771) Ak 34 T 3
INRSEgEE R C A&

H AR RS S B A>B=D=F>C>CK =
H>G>E, A A & & (p) s, 12091 mg-L,
HUGEHE B DAL B F, 3 AN B 57 5 S AH
[, °40.85 mg-L"'; 4bFE H AN CK # & EAHIA ,
0.66 mg L' AbFE E 7 & 2K, 4047 mg- L.

H AR AE KRS T B To A% 20 56 1 4 A Wk LUk
BB, 48 ] GAL AT CPPU Ak 5 J6 4% 32 52 7 75 B

BAFRARIR , IR T 6~10 d.o
23 FRCEXNTZBEFEERELGEFNFN
R SE R LW R, B LE 2080
& 4 10, A A A K A S LE
Hrp A ¥ D Iy LA 5K, 8 0.09, CK /), =5.31, A
[F) Ak #3504 L BH S5 38 15 3R BH A8 B GAL AT CPPU
Ab PR eI i RS . S HEM A O E
BIRUE , R R 5o Ek S AR BRI o fE 5B 35K
T CK MU, ithiist . 4 A5 R et iz,
PR C IS tiR . S ACB b {E 15 B3 KT CK,
AEFRA B D B K, 9 9.02, HREALFE D, 4 8.37;
/N J& CK, o 2,83, 36 B Ab B 5 1 5 57 35 (00
o TR C e WA %) S (3R L (H R,
SR AT, B T AP E AL G A, &AL FE (1)
C'H) KT 5 CK(6.45) , AbFE A FIALHE D[] 8 5614
MECTIZER, WP AR H D 54 FE E 2 8] Sk
(RN CAPE 3 22 7, (B D ME & N
9.57, HUEAFEA, 9.15, A FEE(4.56) A /)
EE CK(6.45) A /N, R BT AL PR A FI AL BE D R 5 5 SR
T .5, AL B B ATAL B G A L CK /N, R AL FE B

x4 FEENTREZTDEREEFHEM
Table 4 Effects of different treatments on the fruit color of Wuhe Cuibao grape

AL 3 Treatment L a b c h°

R CK -5.31+1.30b -5.62+2.44 b 2.83+1.33 ¢ 6.45+2.41 ab 179.43+0.12 a
A —-1.97+0.71 ab -1.45+0.45a 9.02+2.33 a 9.15£2.1.09 a 178.57+0.04 a
B -1.77+0.89 ab -0.77£0.91 a 7.9942.14 ab 8.30+0.79 ab 179.16+£0.54 a
C -2.42+0.83 ab -0.62+0.47 a 8.27+2.75a 8.33+1.24 ab 179.7540.73 a
D 0.09+1.83 a -1.65+0.45 a 8.39+2.68 a 9.57+1.21 a 178.61+£0.04 a
E -0.11+1.44 a -0.93+0.54 a 4.35+2.63 be 4.56+21.19b 179.83+0.66 a
F -3.67<1.16 ab -0.89+0.35a 7.65+1.32 ab 7.73+0.62 ab 178.54+0.03 a
G -3.11+2.35 ab -2.56+0.60 a 4.12+3.02 be 5.56+0.58 ab 179.10+£0.30 a
H -3.72+1.29 ab -2.19+0.54 a 6.64+4.13 abc 7.22+1.69 ab 178.95+0.26 a




1840 3 i)

5394

AL BR G A4 %) S T AR 55 , oAb B AT DLBH 2
WOR A S ER A R OF. A ReRERREE
T, REAR I th S W o A% R R ) R . he>
100 B, AofE Bk, gt ok R™ . 5 CK XJ L, &b
HLE b3 C A Ao A K, 5B B 2t iR, oAt
AbERAE heABIR/)N » 5 R LR AR e
24 AEEBE%ZEFEHEREMEAHEXRM
FHSAE 23 BT S 7R (3R 5D, To A% 38 5 7 4 SR i
75 FRIREAR R B SR R R AR L R
g LR B IEAOG, 5ATE v EEY) & & R L

B FHE MG, To =R F A RO AR 5 SRR
VR E R RO, 5 R 1R B w1
G REERZIMK. IEELELRTEREL
FIEAROR, 5 MR I 2 B 2E U O¢ . AliE Ik [
RS BRI 2R E B, 5RRR & BT
GEOEEC HEOEE D VW LR R T
Ko RKLpTEG R E R R LR, 5ERET
ERFEMMRK. BRGTESVRE LR EE LM
X, SERILERZE AR, BRSO OEE
d HBEOREEY WRELEREZEIME. 1T 5

x5 AREAEEHZBZEERSSMEREXME

Table 5 Correlation of fruit quality of Wuhe cuibao grape under different treatments
VR
B ORE it s Ak
) ) i N SR " Seoy

s me B g, REORE o EEE XC Ry
By B Lo mE mE Ratio of &8 & . R

Longitu— Trans— RN Total . . L a C h
Inder . Shape Berry  Bunch SSCto Vitam Tannin

dinal verse . Soluble aci .

. . index . mass mass TA inC  content

diameter diameter solid content

content
content

FRMR 1
Longitudinal
diameter
Fokinife 0.532%*% 1
Transverse
diameter
R 0.630%* -0.320* 1
Shape index
ATEMEETE 0,527+ —0.387%* 0252 1
LY/n s
Soluble solid
content
FRLJT & 0.767** 0.913** 0.024 -0.556** 1
Berry mass
R 0.324*  0.410%* -0.009 -0.053  0.410" 1
Bunch mass
MREE 0.356  0.025  0.395* 0.107 0.166 -0.180 1
Total acid
content
[ 7% Lt -0.633** —0.266  —0.537** 0.660** —0.523** 0.035 -0.669** 1
Ratio of
SSC to TA
#eERCH= 0188 -0257  -0.02  0.183 -0.327 -0.192-0.074 0.190 1
Vitamin C
content
BTERE -0.068 0215 -0.244 -0.449* 0.156 -0.145-0.262 -0.108 0.280 1
Tannin content
b 0.132 0.180 —0.006 -0.395** 0.254 -0.223 0.232 -0.468* —0.012 0.470* 1
L 0.297*  0.077 0.277 -0.316* 0.189 -0.199 0.476* -0.571**-0.077 0.005 0.359* 1
a 0.265 0.131 0.178 —0.441** 0.205 0.037 0.172 -0.501**-0.300 0.203 0.133 0294 1
[on 0.010 0.113  -0.083 —0.18 0.148 -0.215 0.099 -0.115 0.245 0.322 0.837**% 0.137 —0.388** 1
h° 0.107  -0.047 0.165 —0.021 0.014 0.115 0.026 -0.044 0.092 -0.316 —0.523** —0.027 0.072 -0.437**1

RN B E IR (p<0.05), ** FoRBEH K (p<0.0D. FF.

Note: * indicates correlation significant difference (p<<0.05), ** indicates correlation extremely significant difference (p<<0.01). The same below.
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WEGEEEL) 2EE ML, WEAEEL 5T
FE LB C 2 BEIEMHX, SaffrER
FERMK. AaEECSBFERMECREREER
FHSG . PRI C 5 f he 2 30 35 S G
2.5 IREBEFAEAELENGEITEN
2.5.1 KMO #: 35 #= Bartlett’ s 3 5 # % ] SPSS
AR HEAT 32 85 43 M R R OR B4R 2 AT KMO A
Bartlett” s BR A5 56 , 24 KMO {E KT 0.05 H & &%
AKP/INT0.05 I 7 AT HEAT A 3. B AE AT
FuHiz F SPSS22 B A X VAN F8 A I 4 B (B AT T
KMO F1 Bartlett’ s BRI & 56, 45 R WK 6. Al L0
KMO £ % {8 0.509, K F 0.5, & F M AK-F& 1A
0.000,/NF-0.05, Rt , T PATEAT 32 43 43
# 6 KMO # Bartlett’s 1& & 41418
Table 6 Suitability tests of KMO and Bartlett’s

K5 T H gk
Test Project Result
KMO £ 4 KMO J# & 0.506
KMO test KMO measure of sampling adequacy
Bartlett’ s BRKTEKG S = 7742 Ui Approx. Chi-Square 376.459
Bartlett’s test E HE df 66.000
25 R Sig. 0.000
252 RERSAAAIREI SRR TR

BT, AR B EAT 25 6 VP . B 12 MR bRt AT 2
B M (R ), LRI S A TRy, BTk Rk
$87.37%, HA — AR & F o I Ek i
AILAE H (R 8), 35 1 F s Tk 34 36.71% , fEbr
TR RS R HR 2 nTE PR R & &
Uy A AN A AN RN AR SN R e
B ERS EER G AT, B 1
SR S T TG B A SRR LK R AN
SR ; 255 2 o) DTk EE N 17.80% , T br R R
BRI SR VR TR 2 B A RE
o 5 AHOCVERCOR, 28 2 2 B S R S 1 SR AN S s

®T OERSTHRHERFTTE R

Tabla 7 Eigen values and contributions of principal

components
ERA MER T SRl
Eigen value Eigen value  Eigen value/% Cuml.llatl.v ¢ .
contribution ration/%

1 4.41 36.71 36.71

2 2.14 17.80 54.52

3 1.75 14.55 69.07

4 1.13 9.45 78.52

5 1.06 8.85 87.37

*8 RIMRARERSFHETFHETE
Table 8 The factor load of fruit quality in each principal

component
) F %4y Principal component
147 Index pa comp
PC1 PC2 PC3 PC4  PC5
RRPZ 0.820 -0.015 -0.413 0235 -0.268
Longitudinal diameter
RRMER 0.516  0.675 -0.376 0.085 0.259

Transverse diameter

RILSEH Shape index 0549 -0.553  -0.173  0.198 -0.519
AT PR T -0.740 -0.305 -0.282 0.182  0.338

Soluble solid content

JURLJT & Berry mass 0.763 0478 -0.385 0.107 0.086

M Total acid content ~ 0.472  -0.606  -0.098 0277  0.481
[i] /% L -0.899 0246 -0.119 -0.074 -0.092
Ratio of SSC to TA

HERCHE -0.310 -0.033 0.405 0.741 —0.246
Vc content

F.74 5 Tannin content  0.185  0.584 0.679 0.138 -0.097

b 0.529  0.172 0.508 0.198  0.333
L 0.498 -0.482 0.435 -0.166  0.266
a 0.589 -0.146 0.284 -0.521 -0.204

PLE i 5T 5 26 3 280 TTRR AN 14.55% , 185 Fi T Al
WA RS 3 E A EA R, PR
e S B AR SO 5 2R 4 T Ry DT RR R
H9.45%, W E Y ER CHEMAZOEHa . S
F R TTRR RN 8.85% , Sk T SR

253 ZAHFNAfHEL SO oME, BRI
UF o ARHE S AN TR0 i H S B R E 1R
Fo it B AR N F=(037 F.+0.18 F,+0.15 F;+0.09
FA0.09 F/0.87 (XA Fi FosFs Fos Fs N E R 1.2
345 A4S O 11 R 15 it E A
B & R FAE, FEATHEY o & ER 1R 0 K4
EH/YBR(EY, LT D> AP B> I F C> A FH
A> EFEF> AEFE H> b3 B> AP G>CK, 403 D
&G ROR i, R REAE A 12.5 mg - L' GAs 4t
4 B 48 25 mg - L' GAs+5 mg- L CPPU 4b 3
X TR R 5 45 T AR T RO

3 W ®

GA;H1 CPPU & i %] A 77 vh i FH IR 400 A K 1
TR ER AR OA) 2N . GAFICP-
PU F&Bc A F T DR i A 3 I K SR S 1 v R 5K
Fi it o 2B AEAH S 8 GAsGASFI CPPU —
TR AR TR R S 4, RS IR & R
JR B SR AR F R B AR 2 AN [ R R n, SR s
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Table 9 The Principal component score and comprehensive score of fruit quality
e Iﬁkﬁj\ 1135) 3‘2_}53‘«?7\2 (S¥iy 3‘2_5‘@‘3 35 3‘3_}5&?7\4?%% Iﬁkﬁy\ 5139 LEY HE
Treatment Principal Principal Principal Principal Principal Comprehensive Rank
component 1 score  component 2 score  component 3 score  component 4 score  component 5 score  score
D 1.17 -0.08 0.19 1.22 1.26 0.77 1
B 0.64 -0.25 1.20 1.00 -1.68 0.36 2
C 1.03 0.44 -0.78 -0.13 -0.51 0.33 3
A -0.13 0.98 1.29 -1.02 -0.04 0.26 4
F —0.42 0.47 0.73 -0.75 0.65 0.03 5
H -0.06 0.43 -0.62 -0.22 0.17 -0.05 6
E 0.27 -2.17 -0.48 -0.74 0.66 -0.43 7
G -0.35 0.35 -1.38 -0.58 -0.64 -0.44 8
XHCK  -2.14 -0.19 -0.15 1.22 0.12 -0.84 9

P PR R R, X 5 R KR S IR 204 TE A L R I
SECOTE BH Y BB A A B AR 2R R T 4
—.

RIARHU M RS TEAR, RIEREAN T 1.1~
1.3 2 (0], RN TE s RIEFRE AN T 1.0~1.1 2
8], RSN ETE ;s RILAREKT 1.0, RN W AT .
AR T, S RRAH LG, B T A0 EE D, JAh b 2R TE
FaE g N, Foki i AR K .

AL [ T S R e M T L 2 VP A 2
SN R E B R AR . PIAYEETEY & E
s AR, SRR B . EE ORI,
GAF1 CPPU LA J — 35 (MR G i A #E 35 B B AR T
Tz R E A E AT B & & X R A
TETCAZ R T P B R & A R B A
(R4 A — 3. V7R RH G B A & A
T A AT R G R D, SRS F GAS, BHOG R
) SR I R & B3N, W0 CPPU Ja , AT
PERE ) & BB AK . BT ARG IN T TR 2 R R 4
MRREE, IR T RSB . {8 H GA, AT CP-
PU b3 5 , SR AR | BORLIT & R T B0 2
B0, B K, SRS R AR R, (R T VA P R )
RN E N R, X S P P B CPPU b3
PO/ H IS5 R — 8. 788 2 R0 UL IR v 76 28] SR Sk
vt O D 5 T 5t PR B 340 A P A B8 L ) P L
KR (EAEFTAEEE, v RACAR AL S (H 2 AE1E K/
LA TR S5 1) s A S5 AL, U) 3 s SR A /N« B A
B[R] IR

PERCR—FEENEMLN, R ARKE
HANTTER/D (1) BDE IR, BA B A e AR
P S AR RE ) 45 AR Y. BRI, A

[F) 9 FE (1) GAS R CPPU 35 TR A i Ab 3 55 35 PR AR T
RS R C & &, U GARI CPPU 2 52 o % 53
S 4 ) N AE T

SRR FE EEORYE T 5 0, 5 A R ) S S
TE RS T U B8 A GAF1 CPPU Ab 3 1
T AR R R A, B0 TR AT R s
I, 5 RS S 2t 41 4 T A% R B B SRR
G E BT AR — B XA RE R N
A T TR 4 S 2 R A R AR A
S BT R DX A 2 A PR AN ) 17 56 SR 52 i Jo 5 i)
WA,

IR S 0 6 o 1T R S o S5 RO B R T — A
EIFEFRP, B KL, GA,CPPU AL H 1 i 1 5
SEST P A8 S B R OR BT ST, (H R (LS, AR
AR . BRACEEE FIACFE G FRAK T A% 52 5 5 4
EEFEBEME C, R & T B R R A
twEC.

4 4w

187 F GA, F1 CPPU AT o5 36 J0 1% 37 5 4 4 SR S 4k
UL et 5 AFLIA FEEASE AN 22 2 2 W T A% 20 =6 i 6 2R
SEE[R) PAE b J5 AT A O 32 R 5 1 B AL A AR A T
FIFSRIY U A I B A 1 M A 2% A R
A BN GAS AT CPPU Ab A T A% 37 5 /i 4
FWHRARHEAT 2B VPN 0 AT R, & A BRLR 545 57
HEF A A0 HE D> AL HE B> AbBE C> b FE A A FE
F> 4bHE H> Ab 3 E> AbFE G > CK, Tt B 75 5 A6 A fi
M 12.5 mg- L' GAs\fE4E )5 2 JA{E A 25.0 mg - L
GAs+5.0 mg- L' CPPU X JoA% 2% 5 i %] 27 & i o 42
FERCR BT, BRI AE
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