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Effects of the micro-environment inside fruit bags on the structure of fruit peel in
‘Fuji’ apple
HAO Yanyan" ", ZHAO Qifeng’, LIU Qunlong', LI Wenlai'

1 College of Horticulture, Shanxi Agricultural University, Taigu, Shanxi 030801, China
2 Pomology Institute, Shanxi Academy of Agricultural Sciences, Taigu, Shanxi 030815, China

Abstract ; Fruit bagging has been used commonly in commercial orchards in recent years in China. The bag acts as a barrier
to protect fruits from injury or damage of external causes. Bagging of fruits on the tree provides an effective alternative to
improve the quality and safety of fruits, and probably is one of the best methods of growing organic fruits for commercial
growers. Some studies had verified that the appearance of bagged apple fruits was better than that of non-bagged fruits. The
microenvironments inside the bags and the effects those microenvironments had on the structure of the apple peels were
studied in our experiments to explain why bagged apple fruit develop beautiful appearance. In the experiments, apple fruits
(Malus domestica Borkh. cv. ‘ Fuji’ ) were bagged with two-layer paper in mid June (about 45 days after petal fall) and
remained bagged until 4 weeks before harvest. Non-bagged fruits acted as the control. The photosynthesis in the bagged fruit
peels was inhibited by the dark microenvironment created by the bag. Inside bag temperature and humidity were higher like
mini-greenhouse. The transpiration rate that may results in cuticle crack of apple peel was decreased by the higher relative
humidity. Protected by bag, the fruits were avoided the physiology disorders by direct sunlight, avoided the attack by
summer insect pests and diseases, and avoided the pollution of pesticide sprays, so the fruit surface was cleaner and
glossier, and scattered with less and lighter-color lenticel pits. Observed by transmission electronic microscope, the
ultrastructures of the fruit first layer cells were less dense deposits in bagged fruit compared with that in control fruit. In the
cytoplasmic matrix of bagged fruit peels, lipoplast globules were dissociated, but integrated lipoplasts were scattered in that
of control fruit peel. The results indicated that bagging reduced the accumulation of materials that form the cuticle in peel
cells. Protected by bag, the cuticles of the fruits’ surfaces were thinned and developed uniform and shallow cracks
(observed under KYKY-2800B scanning electronic microscope ) by the uniform surface temperature and high relative

humidity. The density of cracks increased after bag removal for direct exposure to sunlight and lower air relative humidity.
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These results provide a mechanism underlying the effects of the bag microenvironments on fruit quality, and support the use

of calcium supplementation in fruits after bag removal.

Key Words: bagging; apple; fruit peel; scanning surface structure; cell ultrastructure

RELEAZHEE A FR M —FARORR, B0 T3 R R S @ I, Rk, R 255k
BAEE/D DI R SR R i . AR SRS T 1) 52 ) 5 B A8 1 USRS A IR K C R, B4R AR T 4%
PR SERT AL B T8 AR R FERAS AN IR A AR, 65 1 AR aR B S I 2 et A8 AR )
TS IR AN ], X SRS i A i /N (HES =X 3R B A 280 s R R] . R 2 EE A B i I U A BE
L R U S 0/ £ R A, ST B S AT AR g I R ok o AT A A B B 0 X S S e
i S Biir i Ep i AR a0 B S SURTY pifivb- A1 K
1 #MRE5AZE
1.1 pabsg

AGREEF 2008 AF AT, XA B A 1LV 44 A B BE SRR I 5T R S SR B, & AP OR £0E + (Malus domestica
Borkh. cv. Fuji) , RS 10 454, S Bl 5 7 R4

ISR 12 RS, 6 H LA fER e 3R /g 00 JePOAS T B, A TR Se A 48
A AT BUZARAS (HMAS R AR 9 SIS AR, N AS R 21 (a0 5 2 378 PR 4K, SRASHIAR 4 18 emx15. 5
em)  ANEASRAVEXS IR B S RbE A 10 A A e e o b R AR -V g O AR AR X BRI
A% 7 d JE B SR SEA 10 AR By [l S22
1.2 ARKFTLEPIEIR I E

FAEIRE T (TES-1364) 7E 6 H .7 A 8 A 43 Ml HEIE % KA (IR Im s i BRI K ) O IE K B,
SERTEEA M ] R AR e P e A ORARIR R R H AR TR, R 4 #R/NX 3 REE TRl —4S AR IRD Y
D2 (O, 4% P9 IR R AR H A8k iEAT Excel 04T,

1.3 LR 20 R ket ¥ s S W B AT

PR IR A R RS S B . FERE AR 1. 5—2mm SRR (2 mmx3mm) |, A S A 3%
I B R E T, AR S S VA B E R, BT 6 h )5, 0.1 mol/L pH & 7.2 FIBERRZE thil bk, F
H 1% WHERIRIE F 2 . LEERFILK , PIEH-Spurr B, 46 Spurr U7 68 °C T4, F LKB-8800 4] F-#l
il 5 R T R T PR AR A AT A R A XL €0, FE B ST R T AR
1.4 FmsSaEaa s

SR F RIS A k7 T Se i a7 B FORLIA T R R R 3 B 43R A 3mmx3mm F/NER T
R 1.5—2mm &b 5R RN ES, SERVOA 2. 5% IR e b, [ 24 h 5, HBERR 2% Pl vp ik 3 1k, &
CTERBEE K, CO, M T4 W4 76 KYKY-2800B 54 Hi 5% T WIELFI47I IR
2 ZEREHH
2.1 B4R A 2L

MUZARAS B CRH 0, ARG IS . i DL FE B4 P I I 8 BE 904 T 1 I 40 A

FEAE R AR, RITOAR i = MR S B W 251 T, IS RAS N IR H AR (b sh 25 2 gl | R4S R I
ARl A R T R I T 7E 12.:00—14 .00 H 30 H5 = R A BE IR 0 R BRI R [ 5 5 AR E AR
B ASIRBETE P IR |8 .00 B i S 25 v T KR BE AR AN EE 22 5% 0 2—6°C , X P ia s — H4E+E 2
16:00 B, A 5 RAESETCIH B 225, B R SFA4S P9I Bl R AT 19 A8 1k 5 5 R R B — SO A, (HR AR 1k
WRBEA /N 5 R LA A IR B RR e RIS TR, 257 <2—3C , SMAE R AR, bl E4EAN
TR KBRS A RRIER (K 1),

http ; //www. ecologica. cn



10 18] e A A HORIART w EAUR  A5 R Y S R 2833

40 40
—o—
36+ - 36
T 32t 32
=]
B
8 28} 28t
B
24 24 b
20 20+
6 1 1 1 1 1 1 1 1 1 16 1 1 1 1 1 1 1 1 1
6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 6:00 8:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
Time

B1 £RFVEENEEAEZL

Fig.1 Diurnal changes of temperature inside bags
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Fig.2 Diurnal changes of relative humidity inside bags
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Fig. 3 Comparison of skin scanning structure of bagged and non-bagged apple fruits
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