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Abstract: Guifei mango has bright color and sweet taste, which is deeply loved by consumers. However, the yield and
economic benefits of this mango had been seriously affected due to a high fruit abortion rate. Forchlorfenuron (CPPU) is
a swelling agent used in the mango industry of Hainan which can improve fruit setting rate, promote fruit enlargement
and induce parthenocarpy. But, the abuse of CPPU resulted in a higher percentage of abnormal fruit, the decline of
quality, stay-green after harvest and flavor change. To find a appropriate dosage, we compared the effects of CPPU
spraying with different concentrations on the yield, quality, postharvest storage characteristics and incidence of disease
in mango fruit. The experiment was carried out in a demonstration park of mango standardization production, Chinese
Academy of Tropical Agricultural Sciences, Dongfang City, Hainan Province. The Guifei mango trees with healthy,
consistent size and vigor were selected as the test material. The age of trees is about 12 years. And CPPU aqueous
solutions of 10 mg/L, 20 mg/L and 60 mg/L were sprayed on 15, 25 and 35 days after full bloom, respectively. Distilled
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water was used as a blank treatment. Six trees were selected for each treatment (3 repetitions). The fruits were harvested
at 78 days after flowering, then put into corrugated boxes to avoid damage. All the fruits were brought back to the
laboratory and stored in a cold storage at (25+1)°C and 80%—90% relative humidity (RH). Fruit color parameters (L*
value, @ value, b" value) and pericarp pigments (contents of total chlorophylls, anthocyanins and carotenoids) were
measured during harvest and storage to evaluate the effect of CPPU on the fruit color. Fruit firmness and contents of
soluble solid content (TSS), titratable acid (TA), vitamin C were measured to evaluate the effect of CPPU on inner
quality, postharvest storage characteristics and fruit ripening of mango fruit. In addition, the effects of CPPU on yield,
single fruit weight of parthenocarpic fruit/pollinated and fruit-shape index were also studied. Spraying 10 mg/L CPPU
solution could significantly improve the average yield (45.73 kg), 34.03% higher than the control (34.12 kg). Spraying a
CPPU solution of higher concentration (20 mg/L, 60 mg/L) had no obvious effect on yield increase, or even reduced the
yield. Spraying 10 mg/L. CPPU solution had little effect on the number of fruits per tree. But if spraying CPPU solution
of 20 mg/L and 60 mg/L could significantly reduce the number of fruits per tree by 46.08% and 60.19% compared with
the control. Spraying 60 mg/L CPPU solution had the most obvious effect, the single fruit weight of pollinated and
parthenocarpic fruit increased by 28.48% and 117.25% respectively. Spraying CPPU solution could increase the
fruit-shape index of mango, but there was no significant difference compared with the control. Spraying CPPU had a
significant effect on the contents of chlorophyll, carotenoid and anthocyanin during maturation and ripening of mango.
That fruits treated with CPPU had higher chlorophyll and carotenoid content, lower anthocyanin content, and showed a
greener color. The chlorophyll content in a mango peel treated with 10 mg/L, 20 mg/L, 60 mg/L CPPU increased by
5.12%, 8.67%, 9.83% and 21.23%, 36.63%, 48.07% respectively during maturation and ripening compared with the
control. And the increase of carotenoid content was more obvious treated with 60 mg/L CPPU than that treated with
10 mg/L and 20 mg/L, the carotenoid content increased 22.56% and 18.81% respectively during maturation and ripening
compared with the control. Different from chlorophyll and carotenoids, the content of anthocyanins decreased gradually
with the increase of CPPU concentration. The content of anthocyanins decreased by 8.94%, 13.62%, 18.30% and
13.83%, 16.19% and 17.58% respectively treated with 10 mg/L, 20 mg/L, 60 mg/L CPPU during maturation and
ripening compared with the control. The process of mango fruits from green to yellow was delayed by CPPU spraying
during storage. Spraying CPPU solution could increase fruit firmness and titratable acidity (TA) content, reduce soluble
solids content (TSS) content and delay fruit ripening. The incidence rate of anthracnose and stem-end rot decreased after
CPPU treated. But in all processing, only the fruits treated with CPPU in doses of 10 mg/L were normal during fruits
coloring. In addition, spraying CPPU could prolong the storage time of mango fruits, 60 mg/L. CPPU treatment could
delay the ripening for 4 days. Spraying 10 mg/L CPPU on 15, 25 and 35 days after full bloom stage could increase
fruit-shape index, promote fruit enlargement and increase the mango yield. At the same time, the postharvest fruit
treated with 10 mg/L CPPU could delay fruit softening and ripening during storage, reduce the occurrence of postharvest
diseases, prolong storage time. Nevertheless, the nutritional quality of fruit was also decreased during ripening with the
fruit hardness increased and the TSS content decreased. Spraying higher concentration of CPPU solution (20 mg/L,
60mg/L) had no obvious effect on yield increase, or even reduced the yield. Therefore, we suggest that spraying 10 mg/L
CPPU solution in mango production, which could improve the yield, prolong the storage time and ensure the postharvest
fruit quality.
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Tab. 1 Effects of CPPU treatment on yield and the fruit shape index of mango
o A WS Fruit with a seed JCEHE Fruit without a seed
Ab 3 Hers AR
) e ) oy
Treatment Yield per tree/kg Fruit set/4> PR RIEFEE PR FILAER
Mass of single fruit/g Fruit shape index Mass of single fruit/g Fruit shape index
CK 34.12+4.26° 385.53+45.54° 326.94+25.53° 1.66+0.13" 75.38+5.01¢ 1.58+0.12°
CPPU10 45.73+£3.57° 379.29+27.54* 387.46+30.26% 1.74+0.14% 103.53+5.48° 1.64+0.13%
CPPU20 36.32+2.88° 207.87+17.39° 403.84+32.05° 1.78+0.14° 145.02+10.15° 1.66+0.13°
CPPU60 31.5242.46° 153.49+13.78° 420.04+32.81° 1.77+0.14° 163.76+9.96" 1.73+0.13*%
VE: FSURR/NG FRERRZE R B (P<0.05).
Note: Different lowercase letters in same column indicate significant difference (P<0.05).
F2 CPPUMIRREREMER., XAFE PR, LEESENEIT
Tab. 2 Effects of CPPU on contents of chlorophyll, carotenoid and anthocyanin in mango peel
A HR Y Maturation SEE Ripening
hb MR PIAURES JE b E R PIAURES JE b E
Treatment Chlorophyll Anthocyanins Carotenoids Chlorophyll Anthocyanins Carotenoids
f(ug-g™") Mug-g") f(ug-g™) (ng'g") Mug-g") f(ug-g)
CK 128.63+10.05* 19.95+1.56" 29.04+2.27° 9.61£0.75° 29.47+2.30° 66.77+5.03°
CPPU10 135.21£10.56° 18.17+1.42% 30.66+2.39% 11.65£0.91% 25.40+1.98% 75.27+4.37
CPPU20 139.78+11.09° 17.23+1.37% 32.9542.6 13.13+1.04% 24.70+1.96° 76.86+4.14
CPPU60 141.28+11.03* 16.30+2.23° 34.59+2.70° 14.23+1.11* 24.29+1.90° 79.33+4.21°

E: FAIAR/NG FRFRRZR B (P<0.05),

Note: Different lowercase letters in same column indicate significant difference (P<0.05).
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Fig. 1 Effects of CPPU on color changing of L* value, a" value and b’ value of mango during storage period
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Tab. 3 Effects of spraying CPPU preharvest on L” value, & value and b value in mango maturation and ripening period

b A ] Maturation 523Ul Ripening
Treatment L a L a b
CK 72.89+5.69° —5.42+0.42° 7.8240.61" 77.40+6.05 8.68+0.68° 22.50+1.76
CPPUI10 73.93+7.05° —7.59£0.59" 9.32+0.35" 78.84+7.52° 7.27+£0.57° 22.40+2.14°
CPPU20 73.15+7.05° —6.93+0.54° 7.69+0.74° 77.88+7.51° 6.55+0.51° 19.13£1.84
CPPU60 72.52+3.16 ~8.49+0.66° 8.53+0.37™ 76.93+3.35° 5.98+0.47° 17.97+0.78°

T FAIAR/NS FRRR 27 B3 (P<0.05),

Note: Different lowercase letters in same column indicate significant difference (P<0.05).
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Fig. 2 Effect of CPPU on firmness changing of
mango during storage period
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Tab. 4 Effects of CPPU on the quality of mango fruit
Ab T AV DR ) A E R R L vC
Treatment Firmeess/(kg-cm ?) TSS/% TA/% TSS/TA /(mg:100g™")
CK 0.510.04° 16.24+1.70° 0.12+0.01¢ 135.33+14.13* 19.5+2.04*
CPPU10 0.67+0.06° 15.80+1.51° 0.13+0.01 120.61£11.51% 21.03+2.01°
CPPU20 0.81+0.08° 15.13+1.46° 0.15+0.01% 99.51+9.60° 21.76+2.10°
CPPU60 0.79+0.04™ 16.02+0.70° 0.16+0.01° 99.50+4.34° 23.05+1.00°

I FSIARFR/NG FEERR 2253 3% (P<0.05 ),

Note: Different lowercase letters in same column indicate significant difference (P<0.05).
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Tab. 5 Effects of CPPU on disease incidence and color
changing of mango

L BEIAIR I8 9 ANBEIE H e
Treatment Incidence rate of Incidence rate  Colors changed
anthrax/% of stalk rot/% improperly/%
CK 0.98+0.08" 1.54+0.12° 0.00°
CPPU10 0.61+0.05° 1.3120.11° 0.00°
CPPU20 0.55+0.03° 0.68+0.05° 0.83+0.06°
CPPU60 0.41+0.02°¢ 0.66+0.05°¢ 1.77+0.12*

i [FSIAE/ NG FhERR 25 3% (P<0.05),
Note: Different lowercase letters in same column indicate
significant difference (P<0.05).
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ALY CPPU AbHAT SRR b 3 | R 8
NEEEWH BT, OB, RLgia
sk, SRR EIRE CPPU AbFEARL SR i
afmb, HemE, EERHEA LA CPPU
SRRAGH: TSS Sl (B SR, anpkEbk,
CPPU W JEFE 7.5 mg/L LA FHF, TSS &bk &
RIS R, & T 7.5 mg/L i, TSS & HH &
MUY, AfFge, AR SEEY CPPU AHEY TSS
R, TA SENIN, W TR, DG
TR, AR RN, R AR,

CPPU b3 n REARAT S 35 5 AR I 2 Ff
WE MR RUCRJE R R R, Hris
Pt AH X g5 o A ek A Bk R Wi A 20 mg/L
CPPU, 7EI 30 ] £ Atk o ok 55 s g 1Y g A
WE5TH CPPU Ab ¥ BH i 4 28 T A1 R fith e 1 SR Sk
Ak, DTTTBH I A T AT SR A I s 1]

i ERTE, SRWIEHE CPPU A& BT N
10~20 mg/L, TG 15~50 d 0 AE s 24
WIS e, AT S E R R A, X
A BRI S S AN B

S % 3Lk
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