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Effects of foliar application of ABA and PDJ on the coloration and quali-
ty of ‘Kyoho’ grape berry
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Abstract: [Objective] Fruit color is one of the most important sensory quality indicators of colored
grapes, but in actual production, the fruit may be poorly colored due to various internal or external fac-
tors. Application of plant growth regulators (PGR) in grapes is an effective means to improve fruit color-
ation. In order to explore the effects of foliar application of abscisic acid (ABA) and prohydrojasmon
(PDJ) on the coloration and quality of ‘Kyoho’ grape berries, this experiment used different concentra-
tions of ABA and PDJ for ‘Kyoho’ grapes at veraison, and analyzed indicators related to grape color-
ation and quality. The propose of the study was to select the appropriate concentration of ABA and PDJ
for improving ‘Kyoho’ grape coloration.LMethodsFoliar spray treatments of ‘Kyoho’ grape were car-
ried out with different concentrations of ABA (Al: 10 mg- L', A2: 25 mg-L", and A3: 50 mg L") and
PDJ (P1: 5mg-L", P2: 10 mg-L", and P3: 25 mg- L") in the early and middle stages of ripening, and ef-
fects on anthocyanins, chlorophyll, carotenoids, soluble solids, titratable acids and flavonoids contents

of berries, as well as on bunch weight and berry weight of mature grape were analyzed.[Results]With
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the berries matured, the degree of fruit coloration, color index of red grape (CIRG) and color compo-
nent of redness and greenness (a*) increased, while surface light brightness (L*) and color component
of yellowness and blueness (b*) decreased. Except for P3, all the other treatments increased the degree
of fruit coloration, CIRG, a* value and decreased L* and * values, indicating that both ABA and PDJ
were effective to improve fruit coloration. Among the treatments, A2 and P2 were the best (p << 0.05).
As the fruit ripened, anthocyanins accumulated, while chlorophyll and carotenoid contents gradually de-
creased. ABA reduced chlorophyll and carotenoid contents in ‘Kyoho’ grape and promoted the synthe-
sis of anthocyanins, with A2 being the best (»p << 0.05). PDJ had the same effect, P2 was the best to pro-
mote berry coloration (p < 0.05). After ABA and PDIJ treatment, the bunch weight and berry weight of
‘Kyoho’ grape were higher than those of the control, and effects of A2 and P2 reached significant lev-
els (p < 0.05), indicating that ABA and PDJ could increase the bunch weight. ABA and PDJ had no sig-
nificant effect on the longitudinal diameter, transverse diameter and fruit shape index (p > 0.05). How-
ever, the soluble solids of grape fruit were significantly higher in ABA and PDJ treatments than in the
control (p < 0.05), but there was no significant difference in titratable acid content among the treat-
ments (p > 0.05), indicating that ABA and PDJ could increase the content of soluble solids in fruits,
but had no effect on titatable acids. ABA and PDJ treatments significantly increased the flavonoid con-
tent in the fruit (p << 0.05), and A2 was the best, followed by P2.[Conclusion]The effectiveness of dif-
ferent treatments on berry coloration and quality was A2>P2>A1>A3>P1>P3>CK. On the

whole, ABA treatments were more effective than PDJ treatments.
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Treatment  Plant growth regulator Concentration/(mg-L")
X HE CK i 7K Water 0

Al ABA 10

A2 25

A3 50

P1 PDJ 5

P2 10

P3 25
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Table 2 Standards for the coloration level of the cluster
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Class  The percentage of coloring area to the whole cluster

1 A <30% Coloring area<30%

2 30%<# R F<50% 30%<Coloring area<<50%
3 50% <FE i <70% 50%<Coloring area<70%
4 70%<Z (ORI AR<90% 70%<Coloring area<90%
5 HEBMMFI>90% Coloring area™>90%
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Fig. 1 Coloration in ‘ Kyoho ’ grape berries treated with different concentrations of ABA and PDJ
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Table 3 Effects of treatments with different concentrations of ABA and PDJ on fruit growth indexes of ‘ Kyoho ’ grape

b3 REEpR FORL Pz Mtz R4
Treatment Bunch mass/g Berry mass/g Longitudinal diameter/mm Transverse diameter/mm Fruit shape index
Xt CK 576.43+16.34 c¢d 6.39+0.13 be 22.66+0.23 a 22.34+0.28 a 1.01+0.003 a

Al 666.35£31.43 b 6.30+0.15 ¢ 22.53+0.33 a 22.08+0.34 a 1.024+0.009 a

A2 713.25+19.90 a 6.45+0.06 be 22.88+0.60 a 22.89+0.48 a 1.00+0.047 a

A3 631.57+29.41 b 6.40+0.08 be 22.88+0.28 a 22.60+0.83 a 1.01+0.028 a

P1 541.60+19.52d 6.53+0.09 ab 22.55+0.14 a 22.34+0.24 a 1.01+0.004 a

P2 635.89+31.31b 6.68+0.19 a 22.50+0.21 a 22.67+0.41 a 1.01+0.007 a

P3 591.24+14.59 ¢ 6.31+0.06 ¢ 22.89+0.55 a 22.17+0.14 a 1.02+0.000 a

W A =B P AR NS TR E R B (p < 0.05). I,

Note: Different small letters in the same column indicate significant difference at p < 0.05. The same below.
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Table 4 Effects of treatments with different concentrations of ABA and PDJ on fruit coloring grade and color indexes

b R

* * *
Treatment Coloration level L “ b CIRG
X CK 3.8+0.40 b 31.93+0.28 ab 3.21+0.22d 0.29+0.45 a 5.11£0.08 cd
Al 4.8+0.40 a 30.43+£0.16 ¢ 3.78+0.06 b -0.92+0.08 d 5.25+0.03 b
A2 5.0£0.00 a 28.84+0.31d 3.42+0.23 cd -1.22+0.06 d 5.55+0.08 a
A3 4.0+£0.00 b 31.50+£0.39 b 3.394+0.13 cd -0.43+0.18 ¢ 5.16+0.07 be
Pl 4.0+0.63 b 31.89+0.66 ab 3.28+0.31d -0.12+0.34 be 5.124+0.06 cd
P2 5.0+£0.00 a 30.05+0.14 ¢ 4.10+0.13 a -1.14+0.06 d 5.26+0.04 b
P3 4.0+0.00 b 32.26+0.39 a 3.57+0.19 be 0.16+0.30 ab 5.02+0.06 d
A
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NFV/NG FEERRA R FLAILE p<0.05 KPFEFREE. TR,
Different small letters refer to significant difference between treatments at p < 0.05 level. The same below.
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Fig. 2 Effects of treatments with different concentrations of ABA and PDJ on contents of soluble solid (A) and
titratable acid (B) in berries
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Fig. 3 Effects of treatments with different concentrations of ABA and PDJ on contents of chlorophylls (A)
and carotenoids (B) in peels
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Fig. 4 Effects of treatments with different concentrations of ABA and PDJ contents of flavonoids (A)

and anthocyanins (B) in peels
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Table 5 Principal component analysis of fruit coloration
and quality evaluation factors of ‘ Kyoho ’ berries treated
with different concentrations of ABA and PDJ

E %43 Principal component PCI1 PC2
FFFHR Eigen value 5.637 1.261
Tk #E Contribution rate 0.704 58 0.157 64
Zit+5iHk % Cumulative contribution rate 0.704 58  0.862 22
AV 4 Soluble solid 0.921° -0.265
] % 52 IR Titratable acid -0.83 -0.031

% (%54 Coloring grade 0.928" -0.009
B35 %1 Color index of red grape 0.855" 0.464
43 2 Chlorophyll -0.864"  0.058
K% % Carotenoid -0.203 0.975°
2K Flavonoids 0.936 -0.05
164 Anthocyanins 0.919" 0.137

T ¥ FRORIARRAE S R 1 I BOR X B

Note: * means the bigger absolute value of each index in all factors.
0T 2 W AR SE ) A B B0, TTRR RN 15.764% . 25
E I B 45 SR A2>P2>A1>A3>P1>P3>CK, 2 it
CELIE T IR IR R S B SR A ROR B AE B
& A2 b HE

F6 A EIKE ABAFIPDI LIBFT RILE R R MR
SEIEM
Table 6 Comprehensive evaluation of the effects of
different concentrations of ABA and PDJ on fruit coloration

and quality

yosi

SHECK Al A2 A3 P1 P2 P3
Treatment
Zff 247 046 299 -029 -0.84 191 -1.77
Z value
HEFF Rank 7 3 1 4 5 2 6
30
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