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Effects of vapor-permeable reflective film on cuticular wax structure and
composition of citrus

FU Wo-xing, LIU De-chun, KUANG Liu-qing, MENG Zhi-xin, LIU Yong, HU Wei, YANG Li
( College of Agronomy, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: Miyakawa Satsuma mandarin with 12-year-old trifoliate orange rootstock was used as the test material. The
vapor-permeable reflective film was covered during the fruit expansion period, and its effects on soil water content, canopy
light characteristics, fruit color, wax crystal structure and composition of the peel were studied. The results showed that cover-
ing with vapor-permeable reflective film could effectively maintain soil moisture. The surface reflected light intensity, photo-

synthetic indices (P,, T., G.), and chromatic aberration indices (L, a”, b*, ¢* and CCI) of citrus canopy were signifi-

cantly improved. The cuticular wax covered by the vapor-permeable reflective film was closely arranged and evenly distribu-

ted, and the waxy crystals seemed to be fused with the
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acids (34.60% ) > alcohols (18.57% ) > aldehydes (11.64% ). The determination results of waxy components showed that C20

fatty acid decreased significantly after being covered with vapor-permeable reflective film, but there was no significant differ-

ence in the content of alkane components. Compared with the control, C28 aldehyde decreased significantly after being treated

with vapor-permeable reflective film, which was the main reason for the reduction of total aldehydes. C28 alcohol increased

significantly after the treatment of vapor-permeable reflective film, and C32 alcohol decreased significantly. To sum up, the

installation of the vapor-permeable reflective film caused the change of light environment and the improvement of photosynthet-

ic capacity of the Miyakawa Satsuma mandarin, which changed the number and structure of wax crystals and the content of

wax components in the peel, thus playing a positive role in improving of the appearance quality of fruit. It is speculated that

the significant decrease of C28 aldehyde in the wax component may be related to the reduction of crystals and the coverage of

vapor-permeable reflective film.
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Fig.1 Effects of vapor-permeable reflective film mulching treatment on soil moisture content in different soil layers
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Table 1 Effects of vapor-permeable reflective film mulching on illumination of Satsuma mandarin orchard

e = b B S B FEIES
(m) (%100 1x) (%100 1x) (%)
0.5 B SO 297.25+12.49 172.02+20.46 * 57.94+7.32*

ANBLRERT B 297.25+12.49 33.67+5.08 11.33+1.68
1.0 B O 297.25+12.49 127.72£10.56 ** 42.97+3.18*
AT ERT R 297.25+12.49 20.01+4.78 6.72+1.51

R[] — T B B 2 ) 22 A . (P<0.01) o

®2 BEREREEESIBMEHIFSERNZME

Table 2 Effects of vapor-permeable reflective film mulching on photosynthetic indices of Satsuma mandarin leaves

HOL IR (P,)

ZRMEEAR(T,)

ALFE(G,) J ] — S AR L (C;)

TR0 A 3
. [ wmol/(m? +s) ] [mmol/(m? - s) ] [mol/(m? +s)] (‘pmol/mol )
7 w5 SOt 7.78+1.02* 1.65+0.29 0.117£0.023 ** 303.4+17.6
AN HE 5.35+0.89 0.99+0.13 0.078+0.012 306.4+13.2

RGN IR 2 A 22 Ak B3 (P<0.01)
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Fig.2 Effects of vapor-permeable reflective film mulching on

fruit appearance of Satsuma mandarin
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Table 3 Effects of vapor-permeable reflective film mulching on chromatic aberration index of Satsuma mandarin peel

. (SB=2iE4
IR Ab 3
L* a” b* h ¢ ccl
7 35 RO 65.4+1.1* 15.3£5.1* 61.0£1.3* 76.0+4.6 ** 63.1+1.8* 3.8£1.3*
AT EXT R 62.1+2.6 3.9+5.8 55.3+4.2 86.2+5.9 55.7+4.6 1.0£1.6

RN G IR Z A 22 AR 3 (P<0.01)

100 um x500° m X2 000

A~D NABEEX IR E~ H B R RO,

100 pum x500

20 um  x2 000

B3 R RS S AR X RN B SR R B A M B RS (X500, %2 000)

Fig.3 Effects of vapor-permeable reflective film mulching on the wax structure of Satsuma mandarin peel ( X500, %2 000)
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Fig.4 Effects of vapor-permeable reflective film mulching on
total wax content and components of Satsuma mandarin
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Fig.6 Effects of vapor-permeable reflective film mulching on relative content of wax components in peel of Satsuma mandarin
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