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A study on the floral cluster pruning of the ‘Kyoho’ grape
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Abstract: [Objective]Floral cluster pruning is an important technique in improving grape fruit quality,
including improving berry-setting, exterior quality and so on, and it is imperative to establish and im-
prove this technique in the grape industrialization process. ‘Kyoho’ grapes have one of the largest plant-
ing areas in China, but its production is facing some difficulties, and one of them is the problem of pani-
cle shaping. Improperly pruning floral clusters can cause predictable losses in ‘yoho’ grape production,
including panicle type heterogeneity, packing inconvenience, uneven coloring, poor resistance and so
on. It is imperative to screen, evaluate and compare panicle shaping methods with the fruit quality to de-
termine their effectiveness.[Methods] In order to identify the desired panicle mode, this paper primari-
ly analyzed the influence on the fruit quality of the ‘Kyoho’ grape and its operational effectiveness
with different panicle shaping methods, which included the following scenarios: leaving spikelet tips 4
cm (A), 5 cm (B), 6 cm (C), 7 cm (D), 8 cm (E) or 9 cm (F), shorting branch (G), retaining middle ear
(H) and the remaining secondary ear of the cluster only (I). By measuring and analyzing the growth,
quality and effectiveness indexes of these modes, 9 indexes, including bunch mass, berry mass, berry
number, branch density, souble solids content, total acid, tannin content, CIRG and operational efficien-
cy were analyzed using the principal components analytic method. [Results] The results showed that
the leaving spikelet tip 4 cm can satisfy the production requirements, when the panicle mass was 410.6
g. And the leaving spikelet tip 5 cm had the biggest berry mass, followed by the leaving spikelet tip 6

cm, while the remaining secondary ear of the cluster was only shown to be contrary. The berry-setting
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percentage increased with the spikelet tip length and the difficulty of fruit thinning, and the leaving
spikelet tips 4 cm, 5 cm, 6 cm and the remaining secondary ear of the cluster caused a considerable re-
duction in the berry-setting percentage. The soluble solid content of leaving spikelet tips 4 cm, 5 cm,
and 6 cm was significantly increased, and the shorting branch had the lowest content recorded. The total
acid content of the leaving spikelet tips 4 cm, and 5 cm was significantly higher than the other treat-
ments. The different panicle modes in this research had no significant effects on the tannin content in
the pericarp, but affected the tannin content of the sarcocarp, and the retaining middle ear had the low-
est tannin content of all the sarcocarp. The effect of different inflorescence shaping methods on the col-
or difference of the grapes was determined by using a portable colorimeter. The color brightness (L) of
treatment “I” was the best, while “H” was the lowest. “H” has the highest value of a and “C” has the
lowest value of a, but there was no significant difference among all the treatments. The value of h and
CIRG varied slightly among the treatments, but the difference is not significant. The remaining second-
ary ear of the cluster only provided the maximum operating efficiency by the order of the ranking, fol-
lowed by the leaving spikelet tips 6 cm, and 7 cm; leaving spikelet tips 8 cm, and 9 cm took a long time,
which showed that there was no simple linear correlation between the working efficiency and panicle
length of the ‘Kyoho’ grape. These findings suggested that a spikelet tip length of more than 7 c¢m re-
quired a great deal of effort and time. Nine main characters showed significant differences through us-
ing the principal components analysis and three principal components were extracted using the pathway
analysis, and the contribution rate of the accumulative total of the variance of the 3 principal compo-
nents in in this experiment was 76.097%. By using the remaining secondary ear of the cluster only, the
leaving spikelet tip 5 cm performed relatively better, the retaining middle ear and shorting branch were
exactly the opposite, and the retaining middle ear was in common use in the ‘Kyoho’ grape production,
due to the results of principal component analysis, from the highest to the lowest in rank, they were, the
remaining secondary ear of the cluster only, leaving spikelet tips 5 cm, 4 cm, 6 cm, 8 cm, 7 cm, 9 cm, re-
taining middle ear and shorting branch. The leaving spikelet tip 5 cm may be the best solution, though
the remaining secondary ear of the cluster only was the optimal panicle mode, for one cluster may not
have an ideal pair of ears in production practice. [Conclusion] The different panicle shaping methods
not only affected the quality of the ‘Kyoho’ grapes, but also exerted a measure of influence over user
effectiveness, according to the preliminary evaluation based on the results using the principal compo-
nents analysis. The remaining secondary ear of the cluster only provided the maximum operating effi-
ciency by the order of the ranking, but it had an unacceptable bunch mass and berry mass performance,
which was difficult to get used to in a range of different circumstances, for it can only take place when
there was an ideal pair of ears of one cluster. Beyond that, the only optimal panicle of the ‘Kyoho’
grape was the leaving spikelet tip 5 cm, and it was able to satisfy the actual demand, which may repre-
sent the best solution of floral cluster pruning of the ‘Kyoho’ grape.
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Table 1 Methods used for pruning floral clusters of
‘Kyoho’ grape

AbEE

Treatment

TR 5
Methods of floral
cluster pruning

TRAAL
Treatments to promote
berry setting

A

B

C

R4 cm
Leaving spikelet tip 4 cm

FAR 5 cm
Leaving spikelet tip 5 cm

R4 6 cm
Leaving spikelet tip 6 cm

FAEEA 7 em

Leaving spikelet tip 7 cm
FHAIR 8 cm

Leaving spikelet tip 8 cm
B 9 cm

Leaving spikelet tip 9 cm
BN R R
Shorting branch

% b2 B o ) R A

Retaining middle ear
F5 AR ERE

Remaining the secondary ear

of the cluster only

AR R I A 25
mg-L"' GA;+2.5 mg-L"'
CPPU BT R R b FE
Using 25 mg - L' GA;+
2.5 mg - L' CPPU at
physiological fruit drop
stage
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Table 2 Effects of different pruning floral cluster methods on the growth indexes of ‘Kyoho’ grape
BURATAIKE . - p p P
i I ALK " % I g M1z & C ¥
s R g length MR g grp DXER S pgge M B H
Bunch Bunch length Branch Longitudinal Transverse
Treat- before berry . Berry Branch . Berry . . Berry
mass/ L when ripen/ density/ diameter/ diameter/
ment thinning/ number number N mass/g shape
g cm (No.-ecm™) cm cm :
cm index
410.55+6.67¢c 12.424+0.41e 15.95+£0.55¢ 75.7243.21d  15.584+0.62d 0.8140.04 abc 8.09+0.19b 2.554+0.03 bc 2.36+0.01 bc 1.04 ¢

414.76+21.91 ¢ 13.34+0.22¢ 16.16+x1.27de 95.03+4.12¢

526.28+27.61a 17.24+0.73 ¢ 19.59+0.81 b
461.30+12.51b 18.39+0.72 bc 19.44+0.79b

331.34+12.51d 16.83+0.61 cd 19.46+0.43 b
266.36+12.51 ¢ 19.42+0.82 ab 22.04+0.15a

—moTmmgawR

15.81+0.67d 0.87+0.06 a
491.14+7.92ab 16.22+0.51d 18.15+0.54bc 109.42+5.58 ¢ 19.12+0.79 bc 0.86+0.02 ab 9.114+0.37 ab 2.58+0.04 ab 2.4+0.04 abc 1.08 b
138.62+5.71b 20.20+0.72b 0.85+0.02ab 8.27+0.23b 2.54+0.03 bc 2.41+0.06 abc 1.04 ¢
153.274£3.79 ab 25.28+0.81a 0.73+£0.01 ¢
396.32+12.51 ¢ 20.58+0.51a 17.95+0.20bcd 161.56+8.56a 25.90+0.70a 0.80+0.02 abc 8.43+0.22b 2.48+0.04c 2.35+0.03bc 1.04c
159.31£6.84a 23.73+0.83a 0.71£0.02¢
160.10£7.10a 25.16+0.72a 0.77+0.02bc 8.40+0.40b 2.46+0.02¢ 2.34+0.04c 1.09a
201.38+12.51 f 14.13£0.84¢ 17.36+0.36 cde 108.36+8.32¢c 17.21+1.32cd 0.84+0.03ab 5.30+0.27c¢ 2.46+0.03¢ 2.32+0.02c¢ 1.09a

9.62+0.56a 2.66+0.03a 2.48+0.02a 1.08b

8.34+0.13b 2.56+0.04 bc 2.45+0.03ab 1.00d

8.27+0.59b 2.53+0.01 bc 2.36+0.03bc 1.04¢

TE: R R NS P HRRORZER B (p<0.05). TR

Note: The different superscript letters within the same column mean statistical significant difference (p < 0.05). The same below.
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Fig. 1 Effects of different pruning floral cluster methods on the fruit quality of ‘Kyoho’
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Fig. 2 Panicle shapes of different pruning floral cluster methods at maturity of ‘Kyoho' grape
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Table 3 Effects of different pruning floral cluster methods on the fruit color of ‘Kyoho’ grape
Kb PE Treatment L a b h c CIRG
A 32.60+0.89 ab 3.98+0.51a 5.19+0.72 a 51.96+6.67 a 6.64+0.39 abc 3.284+0.26 a
B 31.64+0.05 abc 4.45+0.16 a 3.94+0.23 ab 41.44+2.53 a 5.95+0.10 be 3.68+0.07 a
C 31.80+0.35 abc 3.84+1.30a 4.36+0.56 ab 50.29+12.77 a 6.11+0.46 abc 3.42+0.30 a
D 32.01+0.35 abc 4.61+£0.16 a 3.08+0.36 b 33.51+2.08 a 5.55+0.33 ¢ 3.90+0.12 a
E 32.75+0.82 ab 5.45+1.14a 5.20+0.64 a 44.47+6.66 a 7.65+091 a 3.36+0.19 a
F 31.25+0.33 be 5.38+0.81 a 3.45+0.18 ab 33.544+4.80 a 6.43+0.64 abc 3.89+0.11 a
G 31.52+0.68 abc 5.00+£0.32 a 4.17+0.73 ab 39.46+6.78 a 6.60+0.19 abc 3.70+0.26 a
H 30.79+0.48 ¢ 5.52+0.20 a 4.03+0.52 ab 35.80+3.90 a 6.86+0.33 abc 3.84+0.17 a
1 33.15+0.35a 5.29+0.94 a 4.69+0.84 ab 41.76+8.09 a 7.23+0.69 ab 3.43+0.23 a
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Fig. 3 Comparison of working efficiency of different pruning floral cluster methods of ‘Kyoho’
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Table 4 Principal component analysis of evaluation factors

A Factor PClI PC2 PC3

AR Eigen value 313 239 133
DIk Contribution ratio 34.77 2655 14.78
i TTHk#k =% Cumulative contribution ratio  34.77  61.32  76.10
HLEH & Panicle mass 037 -0.71* 0.29
JURL & Berry mass 025 -0.86* 0.23
A BEL Setting percentage 0.71* 0.01 -0.46
Al YA [ TE4) 2 & Souble solid content 0.62* 0.32  0.03
KR 75 & Total acid content -0.97% 0.14  -0.02
5 & Tannin content -0.61*% 0.32  0.10
/3 3% & Branch density 052 028 0.77*
CIRG -0.64* -0.35 0.49
TAERCE Work efficiency 026  0.86* 0.38

TE ¥R HARBRAE S D 1 P R 0

Note: * means the bigger absolute value of each index in all factors.
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Table 5 The comprehensive evaluation of the effect of different pruning floral cluster methods
%iﬁﬁ =N g T L A 4 oz b [E] T2 ﬁvl. 7 ==z %ij‘.ﬁg b 3%
d e gk E AR REL o(AEMEETEYD o(RER) (BT TAERE ZHE

yosill . : . Branch . HeFr

Bunch Berry Berry Souble solids Total acid ~ Tannin content/ . CIRG  Operation Z
Treatment N density/ . Rank

mass/g mass/g number content/% content/%  (mg-kg") (No.- em™ efficiency value
A 410.55 8.09 75.72 17.58 0.63 574.83 0.81 3.28 757.30 097 3
B 414.76 9.62 95.03 17.66 0.62 583.34 0.87 3.68 686.64 1.06 2
C 491.14 9.11 109.42 17.23 0.61 564.06 0.86 342 692.34 0.61 4
D 526.28 8.27 138.62 17.03 0.52 565.85 0.85 3.90 742.74 -041 6
E 461.30 8.34 153.27 17.56 0.57 567.46 0.73 3.36 782.61 -026 5
F 396.32 8.43 161.56 17.30 0.52 568.26 0.80 3.89 800.01 -0.66 7
G 331.34 8.27 159.31 16.63 0.50 572.82 0.71 3.70 830.66 -1.67 9
H 266.36 8.40 160.10 17.47 0.48 557.39 0.77 3.84 759.34 -0.81 8
I 201.38 5.30 108.36 17.44 0.52 564.55 0.84 3.43 585.45 118 1
3 Wi AN 55 1) R ER] O 32 L B E B8 e SR S 5T, S

g !

N ORAIE 8] ) RAR B SNE A S ALE il o, 2B
Hh 5 B I AR R R R EOR . B R E RN
I R 5 1 AR A 1 o ] ] i A, HLAE BRI R
PR EAANE e, A7 K2 R AR G« &
FIRE AR B v ) 0 BT 5, IR A AR T 5
FEAE BB & WL ERAME R DA — B

AN B TR AR E X

O BT TER WY, R B AR A E R T T VA A
SRSAEA 2 it 5 5 T AT A Al 45 SRR
B, B ROy aUOE T e BB A AR B P )
B i g B A7 3K, X 3% B B AR AL PR AR AL A
PRI T e fE — E R LR RS BT . TR
TEAE Y 75 1 B b Al AN [R] T 8 8, © 20967 AR AR



886 x® )

¥k #35%

3 em N HOE BT R, IR B8R BN
a7 S5 oAb LB BRAS 5 om A Bl B AR U0, |
B S8 B K B AR 4~6 om (AR T A, H R
DLAR AR 6.5 em A i AEDY, < PHOGECER fE A
FIRER 7 e BC0F™. HARSE B TR AL HERT , 2
BRI S 4 em 7247, 3 HA X T A g />
LRI PR ) R ARIG AT L 45 HOA BRI 5 em
(IR TE I Aont ¢ Vg Btk

HE AR IER R I EAG —, — T WAERT 2 d
2 WA JE 3 d BT 7 d BT AR AT 7~15 d
fplees®l - H A ¢ Eg T BT AR (I (R
FRAERT 7 A AP,  BIE T FEARRE 2 2
BONEH . ARG FERR (8] 2 7E WAL AT 2~3 dCKAE
D Z WAL 2~3 dCURAED , 35 2 A 25 FE Rl 1)
RBACHEE BE BN THAE, $2m TRL.

AT A R, B AR 4~7 em, HAH
KA R AR BB B, XS E RS
SEH 3, (AR 8.9 cm K AT B AL T ¥
TSR 7 om (WAL BE , X W] B B T B FH ORI 4K, 1 B R
SUDNIE D E SR SR SR BN Nt X k- Y1
Fo WRER 4 em B RAT E 410.55 g Ol R B
ok, H A Eog” SRR ER EP D 400 g,
I, FRE SRR AE A P L U S, R E S R R
",

TeABETY I GE R T BUE FRIR B, B R
B & PE = AR ETEY) & 2 BRIRER & =, AT
P R R, SR b B RO K, BRAK 1 9R o
THAERR 2 , Bk K, (H R AR 2 4 = AR IR, Uk
IR/ ABFFEH B % B AR 5 em
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R RSB, R Py, XA A AR e K B
UF RN BT KB 2 AR I . &
WEZ B RERTHEERAREER  AHERS
cm A1 6 om BEARI IR B B0 S EA X RAK. 25 B2
B e ) U R S P R BT R A A A FRA
HZEREE, XL n] @ A R Ry 0k
W JET U, ULBHAEAREY 5 , R i T 45 B

e ABAN [ (1) B A AR I SR A —

AN R TEFERE Y Bt 2 (1) B TR AS AR [, BB
s e AR SR T I gs BRI, TIEMR S
BRI RRR LA G, 2 E A R R
I AR I (H SRR B | BORE B R A  URE , B
REfE R ARA HAR R AR S DL T . A A
FORL i PO AR R 55 2 R R AT VPN, A e ik
Hh BE AR SR S o, X ReHR AR I E A
[ EE AT o ZE R F s o A TR IS 9 Fil
BT A VPN 45 SRR, & E R AR > B
FEIS em > A 4 ecm > B AELL 6 om > FIFELR 8
cm > FHFER 7 cm > AR 9 em > X E L TR
i) > BYRG /NI H, AR G 25 1 2571 B A ) B 7
CRE R 2 T HAR AR Ty 2, 456 AR SLbrR, B AR
45 em N B AR R 07 .

4 #

e AN R AR Ty SUTE S R AR ROR
¥ E—EER . AR T VPN SR =
SRR, E ARy SR T Ay X, B BAAE WL AE
A 2~3 d & WLAE 5 2~3 d B RHLR 5 em [ B AEOA 54
77 3, Z AT sURE A (RAE = R A, X RE B IR
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