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Effects of plant regulators and leaf fertilization on fruit quality, storage
ability of persimmon on-tree storage and yield and quality of the fruits

next season

YANG Xu', LIN Qing’, HUANG L#*, LIU Cuiyu', XU Yang', WU Kaiyun', GONG Bangchu"
('Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China; *Gongcheng Yao Autono-
mous County Agriculture and Rural Bureau, Gongcheng 542500, Guangxi, China)

Abstract: [Objective] Persimmon is widely cultivated in China, and it has a very large area in
Gongcheng County of Guangxi Zhuang Autonomous Region, with one fifth of total yield of persimmon
in China. However, in each year, the concentrated maturation of persimmon fruits causes a huge chal-
lenge for preserving and merchandising the fresh fruits to the growers and merchants. On-tree storage is
an efficient measure to extend the harvest of fruits which has been successfully applicated on orange
(Citrus sinensis), apple (Malus domestica), mango (Mangifera indica) and other fruits. In production,
growers often use gibberellins to delay the persimmon maturation. However, in appropriate concentra-
tions and times of spray or no extra fertilization would cause the easy softness and yield loss of the per-
simmon fruits. Therefore, this study aimed to determine the quality changes of persimmon fruits treated
with plant regulators and leaf fertilization during on-tree storage period and cold storage period (4 °C),
and also to detect the effects on next-year fruit quality and yield, in order to provide a theoretical basis

for persimmon on-tree storage.[ Methods] The persimmon fruits were treated by 75% GA, soluble pow-
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der (1 in 5000 diluent), 0.01% 2, 4-epibrassinolide missible oil (1 in 2800 diluent), and leaf fertilizer
with content of 12% available nitrogen, 12% available phosphorus, 10% calcium and 2% boron (1 in
800 diluent). The experiments were carried out during 170 days to 201 days after anthesis for three
times (Treatment I ), during 170 days to 208 days after anthesis for four times (Treatment II), and dur-
ing 170 days to 214 days after anthesis for five times (Treatment IIT). The treated trees used in these ex-
periments were additionally fertilized with 0.5% urea and 0.5% KH,PO, during post-harvest. The trees
with sprays of water and without additional fertilizer were used as control (CK). The difference of fruit
color like a*, b* and C value, contents of nutritional substances such as carotenoid, soluble sugar, ascor-
bic acid and titratable acid, and fruit texture like hardness, springiness, cohesiveness and chewiness
were determined during on-tree storage period and storage period. Also, the effects on fruit quality, fruit
transverse diameter, fruit longitude diameter, fruit weight, number of fruits per plant, fruit yield and ra-
tio of high-quality fruits of individual plant next year were investigated. [Results] (1) The a* value (col-
or component of red and green), b* value (color component of yellow and blue) and C value (chroma)
of fruit peel color gradually increased with the maturing of the fruits. Also, the content of carotenoid,
soluble sugar and titratable acid were gradually increased, and the content of ascorbic acid firstly in-
creased and then decreased with the duration of fruit on-tree. The fruit hardness, springiness, cohesive-
ness and chewiness all decreased with the fruit maturity. The trends of fruit color, fruit nutrition constitu-
ent and texture of three treatments were the same as control, but the trends were delayed about 30 days,
which indicated that the treatment could retard the downswing of fruit color, nutritional ingredients and
texture. (2) The fruit carotenoid and soluble sugar firstly increased and then descend, while ascorbic ac-
id and titratable acid gradually decreased during cold storage period. The fruit hardness, springiness, co-
hesiveness and chewiness all decreased with the prolonging of storage time. The treatment of plant regu-
lators and leaf fertilization could delay the occurrence of the peak or flatten the decrease trends of the
fruit nutritional substance and fruit texture. The storage time of treatment I could up to 75 days, which
was longer than those of the other treatments and control. The storage time of treatment Il and III were
the same or shorter than that of the controls. (3) The treatments did not change the fruit transverse
length, fruit longitude length, fruit weight, number of fruits per plant, fruit yield and ratio of high-quali-
ty fruit compared with the CK. (4) The on-tree storage was an effective method to prolong the supply
period of persimmon and treatment | was more efficient than other treatment.[l Conclusion]The spray of
plant regulators and leaf fertilization on the trees of perssimon could retard the accumulation of nutritio-
na substance contents of the fruits on-tree storage , reduce the ageing of the fruits during on-tree storage
period and cold storage period and not cause the decline of fruit quality and yield next year. So it would
be an effective way to prolong the supply period of persimmon 3 times of spray would be most efficient
and economical in practice.
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Table 1 Spraying time and date of hormone treatments

b S Hta T 1) 1 T i ) 1) 2 TS it I 1% 3 M i ) 1) 4 TS it ) [ 5
Treatment  Spraying date 1 Spraying date 2 Spraying date 3 Spraying date 4 Spraying date 5
xR )5 170d 1651854 15201 d 15207 d 152144
Control 170 days after anthesis 185 days after anthesis 201 days after anthesis 207 days after anthesis 214 days after anthesis
[ 1J5170d 151854 1£J52014d
170 days after anthesis 185 days after anthesis 201 days after anthesis
11 1EJ5170d 151854 1£J52014d #J5207d
170 days after anthesis 185 days after anthesis 201 days after anthesis 207 days after anthesis
il )5 170d 151854 15201 d 1£J5207 d 152144

170 days after anthesis

185 days after anthesis

201 days after anthesis

207 days after anthesis

214 days after anthesis
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Fig. 2 Effect on the nutrient content of persimmon fruit of different treatments
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Table 2 Effect on persimmon yield and fruit quality in the next year of different treatments
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Yield per plant/kg
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length/cm
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505.95+89.57 a 100.36+20.56 a 3311.88+646.97a 54.30+£5.78 a 30.07+4.91 a 15.63+4.66 a
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7.53t1.34a 4.96+0.73 a

it

506.85+73.62 a 100.83£19.47 a 3327.48+636.41a 54.35+6.81 a 30.82+£3.29 a 14.82+£2.57 a

198.94+30.27 a

7.54+1.29 a 4.99+0.78 a

RURiis

Control

W SR F/NG FREROR 22 AN 2 (p>0.05) .

Note: The data with small capital letters in same column show no significant difference (p>0.05).

2019—2021 4, o B4 W LR F 1) 2 R 30 7K Al [l ~F 35 ¢
666.7 m*F=E 45 (3 338.17+358.21) kg (3 305.98+
298.65) kg. (3 315.28+457.14) kg, ifi B2 W {5 6 7K Aifi
el V355 666.7 m’ 7= 3 7 A (3 325.37+447.68) kg
(3 291.43+468.52) kg (3 313.12+522.15) kg, &% 4F
3 8] &[] — 4F- 47 B A4 DR 5 %00 B ) 22 S 3 A B 3
WAL B R NEIL R, HE— 0 R W] B W R
FERAN G X 7K AT 7 B 3 F K FR B M o

3 W ®

RER S SEEREARRY], W REE AR A &
I A SRR AN R R R e AR SO R K
2021 £F Al SR ity 57 ISR A S0 PR BIE 7E 45 R Al 2R
B W) DR B ORI B2 B0 0E . AR B R (GAD 22— 2K
TR R, T e A R 0 ] A
RELMIREK E O PR R R, R
S A R I R B AR T L I R A I AR
HoAh 03, inAE T RAEHE bR EA K.
GA Al SR A T 1A R ) 1 2 3 400 ) SR g v 4
I AL R B s R, SRS
Jol A 4 L 10 o g A SR S A 1) BB iR A, LB
figp A — 2R B i RO AREAL AR TP 2R A Al SR SEAE A
PRI R i B AR I ) PR SE A A 2R SR il AT
Z Wy EACBE & & BT Al O R AR T R P, R
SE R B, IXRT RE AR BT AR GAL A R
PRI B A TE TR, 2 SUBE 8 (B-Gal B I 1
PRI TH et 5 S 2 2T 24 2R R i R e i L S AR P R
BRI, AT TR SR ALERE™ SN GA R S
57 RERE RS E TRV AR R 540, il
Ao VR SRR A 2 R R R R ) R R Dl 2 2R
S e SROBE VR 0 B S R TR R 1 ) 20
5 BCHT A ACC R/ 200 1R 5 Jl M T 38 81 3 2% 3%
ZHIHKM. ULEE S AR R R A S
BT KA RS PR AR RS TR R B AL AE IR, U 2
FRCHT A FEE L S L P SR LR R R A R
£

I 1) P8 SEE 5 SR i Al SR ) SR S o R
W EP N B XEERGTREAREL
JL R L TR R LM RE I 5 SR S EIRAE T
R T3 24 I A2 SRS o SRR o A L T A
R BT v, 51 A M B B A, AT 3 BUR SEE
TP BT AME FIR LAY, A K It 7 2
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AT R SRR ) A AR e, AT I IR I S
F AN R A R R PR R S 5
JEE sk 2 i B o4 Ao il 5 R ik /K P S LB Y 12 ik
SR ML EE ) IR 4, ORARR 20 LR 1Y) e M AT PR35
TRSARE T, SEZE S S N AR R, J D SR sE R
W 5P DA B A K SR S e R E R
28 AE AT 7T AR AT GAS IR ZE 108 SR 52
3R Hb TR T B, AT RE S F TSRS AR SR s 2 R
FLPEBS L G (PG 3L K| DKPG1 AN S sz Jg 25 1 3 (A
CDK-Exp3 FiE 8 T, BEAK 1 PRI B2 A & 0 R
JRCER , S5 A i B R S O 2R R . [T A
T YN i BE B R B 3L X PG A 1, 4-p- 7 TR KE S (EG-
cae) V&, IE 2% T J5 5 M 1D B8 At L S /K Vs PR SR R
TrERIGN, RS T R AR, AT 4E R R 5
A 7K AT SR I Jo e it i

W5 S 7, 4 R [R) S K 75 B2V FE TR 2 R0 1
IR FR 53, N 1 HRBRIX 8575 IR TH #E  FE AR 2
] A2 B A K, AT T B3 AR T A gk > R i R
IE™, DN T 4RI IS TR 6k 4%, ZE 3 TE IE IR SRR
(13 2 Hp B e P 9 2R R R v e T A, RS T
BREMMEHE. ~HHEBRIZEE T HAEHEF
Rubisco 7 14 , Y& & 1E F 48 5™, - i 4 K i 25412
HEFEAG =) ) PR3 B s i, A R T8 R R AR
SRS AT 2 ey R A R D 2 A SR ) A SR 2 =
® S, KB AR FE R B B S 5
MR 5B LA BGOSR, BEBG i i S R
TR, REREREERNE R EESEM,
S AT A A RS, e &P CON T
I I SR 2 S KB, T BT 2B AR 1 AE A
Ho KUk, 5 R IR SRS AR AR EE 5 SE IR SRS FE
TR IR S B I AR AE R 2 57

4 #Z ®

18 F 1 3 2R3 25 2 3R PN IS 6 AE SR AS I /K Al
AT AR AR P 5 IR R B DA R R o 11 X
U8R T % 7O it J5 B S5 b P T B S DT 326 1) SiE 2%
FS AT AR B W A R0 o AT AR, S5 SR i
WO A s LG TE 5 s 2R A SR 151 33%~50% , B3 R ER i
FEATE LKA SRR S 38 0k BRSO T TH 020
PR ERR . EEAERNS, B EEA
Tt R, BR B AR A 2 2 S5 1) S S P R o o
S PRI I, 75 0 R I it A S B L, 0 78 B AR 2

AR A P 7R R0 A5 E TR0 3R, DAL PR 3
RANEG RIS
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