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Effects of foliar fertilizers on fruit quality of ‘ Yanfu 3’
apple on the Loess Plateau

SHI Guangling, DONG Yuanyuan, LI Shimei, ZENG Baozhen, LU Shixiong,
LIANG Guoping, CHEN Baihong, MAO Juan
(College of Horticulture, Gansu Agricultural University, Lanzhou, Gansu 730070, China)

Abstract; The 6—year—old ‘ Yanfu 3’ apple trees in Ning County, Qingyang, Gansu Province, were used as
the test subjects. A total of 16 foliar fertilizer treatments including Yip San Mei amino acid enzyme solution (T1),
fluidized calcium (T2), glycolic boron (T3), mineral-source fulvic acid potassium (T4) , organosilicon + enzyme
calcium (T5), Yip San Mei+fluidized calcium+glycolic boron (T6), Yip San Mei+fluidied calcium + glycolic bo-
ron + organosilicon (T7), Yip San Mei + fluidized calcium + glycolic boron + organosilicon + mineral-source fulvic
acid potassium (T8), canthaxanthin (T9) , canthaxanthin + double promotion of flower buds (T10) , Lepure me-
dium-weight elements of water-soluble fertilizers + organosilicon (T11), antibacterial agent (T12), amylopectin
(T13), antibacterial agent + amylopectin (T14) , white sugar + enzyme + urea (T15) , antibacterial agent + amy-
lopectin + Lepure + white sugar + enzyme + urea (T16) were set up with water spray ( CK) as the control. The
study was to determine the different treatments of fruit quality-related indicators. The results showed that spraying
foliar fertilizers increased the quality of single fruit, the longitudinal diameter of the fruit and the fruit shape index,
among which the T12 treatment had the best effect, which were 357.21 g, 87.17 mm, and 0.94, respectively. The
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fruit hardness increased significantly under T14 treatment, which was 8.60 kg + cm™, while T12 treatment signifi-
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cantly increased the soluble solid content in the fruit, which was 16.7%. T14 treatment had the best effects on solu-

ble sugar content and soluble protein with 13.90% and 0.21 mg + g' respectively. The contents of fructose and su-

crose increased most significantly under T11 and T12 treatments, with 72.52 mg + g”' and 56.91 mg + g™, respec-

tively. Aldehydes, esters, and alcohols were the main types of aroma substances in ‘ Yanfu 3’ fruits. Among the al-

dehydes, n—hexanal and 2 —hexenal had the highest content. The content of n—hexanal ranged from 108.81 to
304.45 pg - kg™, and 2-hexenal content was 123.07 ~400.27 pg - kg™'. This study found that hexyl acetate, n—

hexanal,, and 2—hexenal were the characteristic aroma components of ‘ Yanfu 3’ fruits. T11, T12 and T14 treat-

ments were more effective in improving the fruit quality of ‘ Yanfu 3’ apples in the Loess Plateau.

Keywords: apple; foliar fertilizer; fruit quality; aroma composition; Loess Plateau
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Table 1  Composition of foliar fertilizer in the experiment
J$5 N ; ;
o i Wy e H
Name Component Concentration Source
number
T AR B "
FeS SRR R W . . 4 H 5 TARBREYRHA R R
1 . . . . L Amino acid 100 g - L7, . X .
Yip Sau Mei Amino acid enzyme liquid o Qingdao Qianhechun Biotechnology Co.
Cu+Fe+Mn+Zn+B=20 g - L
. HICFKIF L Ca=180 g - L7, R
ol ERTRARAR a= 180 - | AR B B WL 7
2 L . Water—soluble fertilizer AN .
Fluidized calcium X . B Shandong Ruipu Technology Co.
with medium elements Compound sugar alcohol =50 g « ™!
T i o W AR i R AT FRA T
3 . B=160 g - L .
Glycolic boron Shandong Ruipu Technology Co.
AR B IR R
Soluble potassium xanthate =50% ,
K,0=12%,
T i s e s T KA
R A LR ’ o g
. " . . e Water insoluble matter<0.02% , 1L AR i B A BR A ]
4 Mineral-source fulive Water—soluble fertilizers .
. . .. . . HHLE Shandong Ruipu Technology Co.
acid potassium containing humic acid .
Organic matter=65% ,
Koy
Moisture content<<3%
LRV =Rk U, B N — '
0L FURRREAHE =6 DDA WIS S AT A 7]
5 . Ethoxylated polyether modified o R .
Organosilicon . . Hebei Qiang’ ao Biotechnology Co.
trisiloxane , additives
L Ca=150g- L', B VG A B A R AT BR A F
REZ T 3 VR .
6 - Mg=20g- L7, Shaanxi Dinghua Huinong
Calcium enzyme .
Zn=10g- L' Biotechnology Co.
P,0,=520g - L', IR TR TR T 5 A PR
16T 2Ys s 1F1|T35[S. )H bigs] i ﬂ
7 . K,0=340¢g-L7", Shandong Jining Bang and Li
Double promotion of buds
Fe+Zn+B=2.5 g - ! Industry and Trade Co.
o HCA KRR CarMg=145 g - L, R H 5 4
8 Water—soluble fertilizer ) .o
Lepure . . N=100 g - L~ Biozim, Italy
with medium elements
9 SN AR W T T AR A RA R
Antibacterial agent Active ingredient 98% Henan Snodin Agricultural Technology Co.
10 JHe it g AR MR T T AR A RA R
Amylopectin Active ingredient 98% Henan Snodin Agricultural Technology Co.
" R H R AR R R A A A R A F
14-Hydroxyrutinosterol Active ingredient 0.0075% Guilin Jigi Biochemical Co.
12 MR AR BT RE B A A PR A )
Enzyme Active ingredient 95% Angie’ s Yeast Co.
13 JRE A U KA A A PR 7]
Urea Total nitrogen=46.2% Sichuan Lutianhua Co.




106 TR A X AR

5543 3

F2 ARAEANMEBMERRE

Table 2 Types and concentrations of foliar fertilizers of experimental treatments

b3 Vs e 4 S
Treatment Name Spray concentration
CK X R Contrast B4R 7K Spraying with fresh water
T1 7536 Yip Sau Mei Fi B 500 159 Diluted 500 times
T2 JARES Fluidized calcium iR 1 500 A Diluted 1 500 times
T3 BEEEDN Glycolic boron i FE 2 000 £ Diluted 2 000 times
T4 F R EFRAT Mineral-source fulvic acid potassium i FE 2 000 £ Diluted 2 000 times
TS AR +EE RS e 1 000 ¥ +HHE 1 000 i
Organosilicon + Enzymatic calcium Dilute 1 000 times+Dilute 1 000 times solution
6 I 5 S+ A + ] Fi e S00 FEVB -+ 1 500 R +Hi e 2 000 5K

Yip Sau Mei + Fluidized calcium + Glycolic boron

5 S+ LA + B +A7 DL
T7 Yip Sau Mei + Fluidized calcium +
Glycolic boron + Organosilicon

55 S+ LA R A+ A AL+ U T TR T
T8 Yip Sau Mei + Fluidized calcium + Glycolic boron +
Organosilicon + Mineral-source fulvic acid potassium

T9 ZEE & Canthaxanthin
o BRI
Canthaxanthin + Double promotion of buds

T11 IR+ A HLEE

Lepure + Organosilicon
T12 EHHMEY Antibacterial agent
Ti3 MetERE Amylopectin
T14 B HEAN+REEEAE Antibacterial agent + Amylopectin
T15 P+ +JK 2 Sugar + Enzyme + Urea

SRS BN+ + IR 2+ DB+ R + TR
T16 Antibacterial agent + Amylopectin +
Lepure + Sugar + Enzyme + Urea

Dilute 500 times+Dilute 1 500 times+Dilute 2 000 times solution
iR 500 F+FAFE 1 500 R+ 2 000 FHE+HFE 1 000 FFIR
Dilute 500 times+Dilute 1 500 times+Dilute 2 000 times+
Dilute 1 000 times solution
o 500 R+ R R 1 500 175+ F6 B 2 000 534+
e 1 000 53 +Hi B 2 000 157
Dilute 500 times+Dilute 1 500 times+Dilute 2 000 times+
Dilute 1 000 times+Dilute 2 000 times solution
% 1 500 f57% Diluted 1 500 times
FiRE 1 500 5+ 750 A
Dilute 1 500 times+Dilute 750 times solution
e 1 500 FER+FiRE 1 000 fi5 TR
Dilute 1 500 times+Dilute 1 000 times solution
0.013g- L™
0.013g- L™
0.013 g+ L7'+0.013 g - L'
10g-L"'+02¢g-L"'+05¢g - L'

0.013 g - L7'+0.013 g - L™+ k8 1 500 £+
0g-L7'+02¢g-L"'+05¢g - L™
0.013 g - L7'+0.013 g - L™+ diluted 1 500 times solution +
10g-L'+02¢g-L"'+05¢g- L'

2 mlL, R ERE 10 mL, i FH 23 B0 e 46 Ui
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Table 3  Effects of different foliar fertilizers on the quality, longitudinal and transverse meridians,

fruit shape index and relative water content of apple single fruit

b3 HPAr/mm B2 /mm eS|z L8 Siisivgt AR 7K &L/ %
Treatment Longitudinal diameter Transverse diameter Fruit shape index Single fruit quality Relative moisture content
T1 81.47+3.60abc 90.06+1.49abc 0.90+0.03ab 318.24+25.33abc 81.94+0.04bc
T2 76.50+1.74bed 88.32+2.01bc 0.87+0.03bcd 293.53+5.15¢cde 83.63+0.08a
T3 77.71£2.14bed 90.25+2.02abc 0.86+0.04bcd 305.78+16.07bed 82.99+0.27ab
T4 77.09+2.07bed 89.22+0.96abc 0.86+0.03bcd 307.20+11.74bed 83.12+0.18ab
TS 80.52+1.11abe 92.45+0.72ab 0.87+0.01bcd 337.54+9.30abc 82.18+0.08ab
T6 78.39+2.22bed 91.54+0.77abc 0.86+0.02bcd 313.79+8.84abc 82.32+0.33ab
T7 74.24+0.78cd 86.06+2.41cd 0.86+0.02bcd 265.09+7.18de 80.64+0.18cd
T8 72.73£1.09d 83.08+2.05d 0.88+0.03abc 247.59+9.69¢ 82.55+0.31ab
T9 73.06+0.53d 91.61+2.22abe 0.80+0.02de 295.61+18.51cd 82.29+0.36ab
T10 78.45+2.22bed 89.24+1.46abc 0.88+0.01abc 305.51£19.31bed 82.34+0.07ab
T11 72.15+1.36d 87.49+2.00abe 0.82+0.03bede 260.85+8.03de 80.32+0.88d
T12 87.17+2.68a 92.32+1.28ab 0.94+0.04a 357.21+4.01a 81.81+0.27bc
T13 72.84+4.30d 92.43+1.91ab 0.79+0.05¢ 324.67+1.67abe 83.03+0.04ab
T14 76.15+2.61cd 91.18+1.26bcd 0.84+0.03bede 308.72+12.90bed 81.79x1.42bc
T15 77.94+1.92bed 94.09+0.38a 0.83+0.02bcde 340.27+16.92abc 82.94+0.01ab
T16 83.63+1.37abc 92.79+1.90ab 0.90+0.01ab 344.71£27.50ab 82.12+0.17ab
CK 79.21x1.71bed 88.92+1.32abe 0.89+0.02abc 291.79+12.59¢cde 82.63+0.17ab

TE : [ S B 5 A RN PR R AR BRI 25 5 .25 (P<0.05) o T 1A,

Note : Different lowercase letters after data in the same column indicate significant differences between treatments ( P<0.05). The same below.
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Fig.1 Effects of different foliar fertilizers on the pH value, hardness, and soluble solid content of apple fruits



108 TR A X AR

5543 3

ANTE] AR AR BT ¢ AR R 3 S R A
ANFEFI (£ 4) . T16 AbBRAY L (R m , Hik A T14
AbFE R T14 T16 AL AR 4 ;CK T4 . T5
T11 F1 T15 AP a fE e TIHAMAL S, T16 A FEF b
A, H g & m T HABAC P F 0 T14 FIT16 4L B
RSO A A B B S B A R, CK T4 TS | T11
FIT15 AbFET SRS AH R T HAD AL PR £T, T16 Ab 2
SR SR b A B

AL AR BT M 3 5 R E R C
FrRAFIE2E 5 T13 b B S 4EA: K C frmd i
TR T A AL 3R 4% AL SRR ST AR T B A AT
ZE5ECE 35 RSN T A AT 2
ErEAROR,TT AbHYR | HIAb Y B 25w T HAh
AR, RFELERR CMHE 3 5 SRR R SR
T 13.86~19.70 mg - g ' Z[u], Hrir T12 Zb# % 4
E(F5), BASRE,T12 T1 ALY HE 3 5
SRESEHLAR i 514 A0 AR T A

M 6 mI L, ARR MR < MR E 3 50 Ak
B AR W 25 e, b T10 AbFHUR S 2 B
Pl 5 e i g, T3 A PR S 1 SR 1 2 b T4
WER E 35 RAAIE R G e AN
T Ak R 2 1) T P A R AT R TR
AP P s A i A R DL T14 4b K

®4 FEMEEMERRLREBENM

Table 4 Effects of different foliar fertilizers on the color
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difference of apple fruit epidermis
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Table 5 Effects of different foliar fertilizers on vitamin C,

anthocyanins and total phenols contents of apple fruits

Ab T L1{H aft b{H
Treatment L—value a-value b-value
Tl 44.45+0.05ab 26.13+0.04abc 19.24+0.01bcd
T2 47.93+0.02ab 22.40+0.02bc 19.93+0.03bed
T3 43.69+0.01ab 23.03+0.01bc 21.25+0.10bc
T4 41.97+0.02ab 30.11+0.01a 16.90+0.01bcd
TS5 41.58+0.01ab 29.05+0.01a 19.95+0.03bcd
T6 41.67+0.01ab 27.94+0.05abc 15.80+0.06cd
T7 43.41+0.03ab 26.52+0.14abc 18.58+0.02bcd
T8 43.77+0.02ab 24.70+0.01abc 17.50+0.04bced
T9 45.59+3.81ab 23.60+2.77abc 17.51+0.45bcd
T10 39.26+4.00b 25.40+3.10abc 20.34+2.58bcd
T11 44.92+1.64ab 30.23+0.84a 16.10+1.51bed
T12 39.89+2.55b 27.04+1.23bc 14.74+0.70d
T13 45.32+2.52ab 25.10+1.01abc 21.48+0.35b
T14 49.35+3.03a 22.87+5.43bc 20.87+2.82bc
T15 39.00+4.51b 28.68+2.15a 14.87+2.21d
T16 50.60+5.24a 18.93+7.97¢ 28.38+4.31a
CK 45.19+3.99ab 33.53+2.11a 20.32+2.20bed

TE:LERRBESERE, SRR E GRBEROGE A X a (d
FORNELLROE TEE ML ;b (HR7R Bl (U3, IR A B (0,

Note: L—value indicates color brightness, which is related to the de-
gree of coloring and finish of the fruit. a—value indicates red—greenness,
which is red at positive values. b—value indicates yellow—blueness, which

is yellow at positive values.

e éfﬁi? C TE%‘% pEN
Treatment Vltamln_c Anthocyam—ns Total phe_nol
/(mg - g™") /(AOD - g™") /(mg - g™")
T1 21.63+3.04cd 0.20+0.03e 13.86+0.35i
T2 19.99+4.07e 0.12+0.06f 14.40+0.58h
T3 21.39+1.05¢d 0.21+0.02e 16.10+£0.23¢
T4 22.14+2.06bc 0.29+0.03d 15.73+0.71f
TS 21.53+3.07cd 0.21+0.19¢e 17.77+0.86¢
T6 20.50+4.08d 0.15+0.04f 18.32+0.65b
T7 22.89+2.04b 0.40+0.02b 17.20+0.95d
T9 22.81+2.02b 0.17+0.01f 15.58+0.45f
T10 19.93+2.04¢ 0.19+0.00e 16.41+£0.53¢
TI11 21.40+4.01cd 0.51+0.11a 14.82+0.71h
T12 22.49+3.06bc 0.29+0.02d 19.70+0.20a
T13 23.45+5.01a 0.25+0.05e 15.77+£0.61f
T14 20.56+5.02d 0.30+0.04d 16.41+0.12¢
T15 21.94+1.04c¢ 0.23+0.14e 14.41+0.71h
T16 20.14+4.02de 0.14+0.02f 17.30+0.32d
CK 22.05+3.04bc 0.21+0.09e 15.26+0.69g




51 SOEFSAE T AL B e SRR A 35 SRS B 109
Fo6 ARMEEMNERRLLEM TAEED . FIAEE THERRERIL NI
Table 6 Effects of different foliar fertilizers on flavonoids, soluble protein, soluble sugar,
titratable acid,and glucosinolate ratio of apple fruits
Ak 3 KW/ (mg - g7')  TAMEEA/(mg - g') AT % AR/ (mg - g7") R L
Treatment Flavonoids Soluble protein Soluble sugar Titratable acid Sugar-acid ratio
T1 1.47+0.07f 0.15+0.07bed 11.07+2.89d 0.50+0.03a 42.06+1.62¢
T2 1.21+£0.26¢g 0.16+0.02b 12.24+2.52h 0.40+0.07ab 56.36+5.47bc
T3 0.95+0.06h 0.17+0.08b 11.09+2.59d 0.34+0.13ab 70.94+17.76b
T4 1.79+0.03de 0.15+0.03bed 11.58+8.04¢ 0.37+0.03ab 58.92+3.29bc
TS 1.90+0.09de 0.16+0.06b 12.28+4.93h 0.57+0.03a 39.22+1.34¢
T6 1.98+0.02d 0.17+0.01b 11.06+1.73d 0.34+0.00ab 62.87+0.03bc
T7 1.54+0.04e 0.13+0.02d 12.09+4.62b 0.54+0.07a 41.64+3.02¢
T8 1.50+0.05ef 0.15+0.07cd 11.10+1.16d 0.54+0.00a 39.36+0.02¢
T9 1.46+0.01f 0.15+0.18bed 12.10+4.16b 0.47+0.13ab 49.90+8.60hc
T10 3.52+0.01a 0.17+0.08b 11.04+5.51d 0.44+0.03ab 48.52+2.20be
T11 3.24+0.33ab 0.20+0.09ab 12.00+3.53h 0.54+0.07a 41.48+3.01c
T12 2.87+0.01b 0.13+0.09d 10.91+6.03d 0.40+0.07ab 53.03+5.23bc
T13 1.64+0.01e 0.18+0.03ab 11.07+3.06d 0.37+0.03ab 57.51+3.06bc
T14 2.29+0.65¢ 0.21+£0.09a 13.90+2.89a 0.40+0.13ab 64.41+13.15be
T15 2.89+0.01b 0.15+0.09¢d 12.26+6.11b 0.23+0.03b 96.32+8.10a
T16 2.82+0.01b 0.15+0.07bed 11.08+1.73d 0.34+0.13ab 70.90+17.73b
CK 2.52+0.36bc 0.13+0.02d 11.05+3.22d 0.34+0.07ab 64.61+7.66bc
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Fig.2  Sugar fraction contents in fruits under different foliar fertilizer treatments
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Table 7 Major aldehyde contents in fruits under different foliar fertiliser treatments
Sb IEC R IESEE (E) -2-BfiE 2- LU R -2- T I
Treatment Hexanal Octanal (E) —2-heptenal 2—hexenal (E) —2-nonenal
Tl 304.45+0.78a 0.11+0.01de 1.29+0.06b 123.07+1.45h 0.71+0.09a
T2 193.38+3.71d / 0.58+0.08cd 307.35+6.90be 0.21+0.03d
T3 110.93+2.72i / 0.47+0.08d 230.88+9.73g /
T4 166.95+0.07f 0.39+0.07b / 315.47+6.31b 0.20+0.02de
T5 129.85+2.61h / 0.61+0.06¢ 226.47+6.32¢g 0.15+0.01def
T6 163.64+7.98f 0.11+0.01de 0.47+0.06d 259.48+11.99¢f /
T7 164.60+0.85f 0.12+0.01 de / 284.86+4.45d 0.08+0.01f
T8 108.81+5.93i 0.09+0.01 ef / 251.05+5.72f 0.18+0.03de
T9 207.04+4.19¢ 0.16+0.01cd 0.25+0.04e 397.49+3.56a 0.18+0.01de
T10 115.96+8.42i 0.13+0.01de 0.49+0.03cd / 0.12+0.01ef
T11 182.19+8.75¢e 0.15+0.01cd 0.53+0.02cd 302.81+3.10be 0.33+0.04c
T12 140.96+4.31¢g / / 306.77+5.99be /
T13 220.20+2.55b 0.12+0.01de 1.50+0.14a 400.27+6.69a /
T14 147.38+6.54g 0.13+0.04cd / 307.30+5.24bc 0.32+0.04c
T15 200.30+6.65¢d 0.05+0.01f 0.57+0.08cd 272.50+6.36de 0.32+0.02¢
T16 177.67+3.30e 0.49+0.04a 0.50+0.04cd 271.81+4.52de 0.58+0.07b
CK 201.84+4.48cd 0.20+0.03¢ 0.11+0.01f 299.35+7.99¢ 0.71+0.09a
TE: /" FoRARKM , FIE
Note;: “/” indicates no detection. The same below.
RS FARMHEBLEBTRINEZBELENEESE (pg - ke')
Table 8 Major ester contents in fruits under different foliar fertiliser treatments
pag:t LR T PR 2- P IE T3 2 R g SRR LR R TR C MR
Treatment Butyl acetate 2—Methylbutyl acetate Amyl acetate Hexyl acetate Hexyl butyrate
T1 3.98+0.17f 9.49+0.25j 0.29+0.04fg 11.90+0.35¢d 2.72+0.39a
T2 3.26+0.34¢g 34.45+0.98fg 0.78+0.05cdef 9.43+0.33fg 0.95+0.01bcde
T3 3.96+0.34f 36.05+1.34f 0.29+0.04fg 4.53+0.81j 0.28+0.04f
T4 4.14+0.23f 34.28+1.39fg 0.36+0.08efg 7.65+0.64h 0.60+0.08ef
TS 2.83+0.11g 19.45+1.201 0.20+0.03g 6.72+0.68hi 1.17+0.12bed
T6 7.86+0.14b 71.42+0.96h 0.88+0.04bcde 14.39+0.87b 1.28+0.35bc
T7 4.95+0.22¢ 64.90+1.70¢ 0.51+0.14efg 12.11+£0.32¢ 1.30+0.18b
T8 4.94+0.23e 31.18+2.86g 0.31+0.04fg 7.34+0.35h 0.60+0.09ef
T9 12.76+0.49a 111.07+5.84a 2.50+0.69a 10.40+0.23ef 0.82+0.07bcde
T10 6.44+0.62d 64.87+1.95¢ 2.52+0.66a 8.97+0.93¢ 0.60+0.08ef
T11 4.13+0.15f 48.71x1.52de 0.94+0.08bed 16.90+0.42a 2.55+0.58a
T12 7.16+0.25¢ 61.66+0.95¢ 2.03+£0.27a 10.84+0.26de 0.79+0.04cde
T13 5.01+0.28e 48.72+0.83de 0.88+0.04bcde 10.72+0.69de 0.88+0.05bcde
T14 3.02+0.12¢g 25.01+0.42h 0.30+0.02fg 6.93+0.53hi 0.96+0.01bcde
T15 0.96+0.011 52.15+1.34d 1.46+0.09b 12.77+0.69¢ 1.27+0.12bed
T16 1.81+0.11h 37.95+0.36f 1.21+0.18bc 5.87+0.33i 0.78+0.09de
CK 3.88+0.31f 47.07£0.19¢ 0.89+0.05bcde 6.72+0.56hi 0.97+0.01bcde
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Table 9  Analysis of the characteristic aroma substances of ‘ Yanfu 3’ fruits

ey A UBIfA OTH I F A Aroma value U,
c H d Odor threshold Fragrance
ompoun /(pg - kg") description T1 T2 T3 T4 T5 T6
£ 1 il A A L
TR 250 T, A &ﬁ 0.010  0.004  0.001 0.002  0.004  0.004
Hexyl butyrate Sweet , banana , pineapple
LTRETE Hexyl acetate 2 Y, 3R AL Sweet,apple,pear  5.825  4.595 1.980  3.600 3.120  6.885
ZTRINEE Amyl acetate 43 0.006  0.017  0.006  0.007 0.004 0.020
LM T 66 ity AR iﬁi . 0.058 0.046 0.056 0.060 0.042 0.118
Butyl acetate Sweet , banana, candied fruit
1EBE®E Heptan—1-ol 425 / 0.001 0.002  0.001 0.001 0.001
f:i:é:ii; _11_ _ﬁ:l 8 1.666  0.648 / 0.053  1.014  0.460

2- 2.3V 2—ethyl hexanol 270 0.014  0.013 0.014 0.020 0.015 0.008
1EC B N-hexanol 500 FHAHWR Greenish yellow 0.140  0.069  0.071 0.082  0.081 0.077
1F T N-butanol 500 HHE ,%E%C% Banana, greenish yellow 0.011 0.005 0.009 0.005 0.007 0.005

1EC % Hexanal 10 28.943 18.167 10.748 15.895 12.542 16.122
= o
2-CU M 2-hexenal 17 M r EAR 1.357 17.792 13986 18.819 13.585 15.762
Greenish yellow, grassy scent
oy B OTH MR AR FS{H Aroma value U,
C = d Odor threshold Fragrance
ompoty /(pg - kg™) description 7 8 9 TIO  TII  TI2
7 1= FH it -
RO 250 . LG \?EZ;' 0.005 0.002 0.003 0.002 0.009 0.003
Hexyl butyrate Sweet , banana, pineapple
TR EHE Hexyl acetate 2 B, SEH AL Sweet,apple,pear  5.940  3.545 5.120  4.155 8.300  5.325
LTRINHE Amyl acetate 43 0.010  0.007 0.047 0.048 0.020 0.043
% I s s
LT 66 AT, AR \ﬁ.& . 0.073  0.072  0.188  0.091 0.061 0.106
Butyl acetate Sweet, banana, candied fruit
1EBERE Heptan—1-ol 425 0.001  0.002 0.002 0.002 0.002  0.002
Ef_zz_ii_]l—gi 8 0.343  0.638 / / 0.723  0.328
ans—2—hexen—1—

2- 2 F LW 2—ethyl hexanol 270 0.014  0.015 0.026 0.014 0.002 0.018
1F C4 i N—hexanol 500 HHEMW Greenish yellow 0.058 0.087 0.107 0.083 0.073 0.074
1E T N-butanol 500 T ,%Eﬁ% Banana, greenish yellow / 0.007 0.012 / 0.004 0.008

IECU# Hexanal 10 15.733  9.964 19.435 11.610 17.940 13.134
— St = g
2-C AR 17 . AR 16.571 15.005 23.234 / 17.683  17.796
2~-hexenal Greenish yellow, grassy scent
oy FHFEB{E OTH PR AR A Aroma value U,
c H /Jd Odor threshold Fragrance
ompout /(pg - kg™) description TI13 T4 T15 T16 CK
i% o i i N
THCH 250 GLRGES \&g 0.003 0.004 0.005 0.003 0.004
Hexyl butyrate Sweet , banana , pineapple
7 o A 3 F1
LM 2 ‘Eﬁﬂﬁ’i%‘d\ 5.115 3.275 6.140 2.820 3.160
Hexyl acetate Sweet , apple, pear
A b it
Aiﬁ&;i(f:m 43 0.020 0.007 0.032 0.025 0.020
AT TG A S
LM T 66 ﬁﬁﬁ’],ﬁ\i/& . 0.073 0.044 0.014 0.026 0.055
Butyl acetate Sweet , banana, candied fruit
1EJ#EE Heptan—1-ol 425 / 0.001 0.001 / /
f‘j_i_idﬁ 11_@5] 8 0.811 / 0.485 0.399 0.714
rans—2-hexen—1-

2- 2.3V 2—ethyl hexanol 270 0.024 0.022 0.002 0.002 0.002
1F 2 % N-hexanol 500 FH &M Greenish yellow 0.093 0.006 0.004 0.046 0.004
1E T N-butanol 500 HHE ,%%‘% Banana, greenish yellow  0.007 0.006 0.004 / 0.004

1ECL % Hexanal 10 20.800 13.595 18.629 16.698 18.921
=y o R
2-CHRE 17 . T RAR 23.267 17.858 15.765 15.801 17.276
2-hexenal Greenish yellow , grassy scent
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Table 10 Principal component analysis of the effect of different foliar fertilizers on the fruit quality of ‘ Yanfu 3’
3 SRE O iFs Xy SR K SPAN
o CTEREECIER e w0 CRREEC o smaila
Treatment oluble Tllrat.ab ¢ Fructose Glucose Sorbitol Sucrose Oxa% e Generating function Over.a
sugar acid acid (Math.) ranking
T1 0.05 0.80 0.67 0.32 0.23 0.84 0.00 0.45 11
T2 0.44 0.50 0.82 0.62 0.36 0.49 0.24 0.47 10
T3 0.06 0.30 0.58 0.37 0.66 0.64 0.35 0.49 6
T4 0.22 0.40 0.78 0.51 0.28 0.26 0.21 0.47 9
T5 0.46 1.00 0.75 0.30 0.33 0.41 0.23 0.56 2
T6 0.05 0.30 0.80 0.76 0.31 0.31 0.07 0.43 13
T7 0.39 0.90 0.38 0.34 0.16 0.19 0.14 0.34 16
T8 0.06 0.90 0.94 0.26 0.34 0.41 0.09 0.39 15
T9 0.40 0.70 0.00 0.08 0.00 0.07 0.53 0.44 12
T10 0.04 0.60 0.07 0.00 0.24 0.21 0.23 0.30 17
T11 0.36 0.90 1.00 0.43 1.00 0.74 0.17 0.55 3
T12 0.00 0.50 0.78 0.27 0.66 1.00 0.28 0.56 1
T13 0.05 0.40 0.96 1.00 0.60 0.22 0.48 0.48 7
T14 1.00 0.50 0.76 0.57 0.10 0.00 0.69 0.50 5
T15 0.45 0.00 0.60 0.54 0.50 0.00 0.31 0.51 4
T16 0.06 0.30 0.89 0.37 0.56 0.45 1.00 0.48 8
CK 0.05 0.30 0.50 0.42 0.36 0.32 0.22 0.41 14
fb M’/ﬁ@ %T?ﬁﬁ W%WQ iﬁﬁi’ﬁﬁ L mEEC RN ) i% PR _ et
Treatment Tarlfiuc QUI'I’UC (AlflC Ma'hc Anthocyanins  Vitamin Solub'le Generating function Over.all
acid acid acid acid protein ('math.) ranking
T1 0.57 0.29 1.00 1.00 0.20 0.48 0.29 0.4513 11
T2 1.00 0.72 0.46 0.26 0.00 0.02 0.34 0.47 10
T3 0.02 0.95 0.47 0.51 0.24 0.42 0.44 0.49 6
T4 0.71 0.35 0.56 1.00 0.42 0.63 0.30 0.47 9
TS 0.70 0.53 0.46 0.75 0.24 0.45 0.38 0.56 2
T6 0.55 0.68 0.18 0.00 0.08 0.16 0.53 0.430 13
T7 0.50 0.63 0.00 0.38 0.71 0.84 0.07 0.34 16
T8 0.45 0.50 0.65 0.76 0.63 0.66 0.21 0.39 15
T9 0.76 0.17 0.88 0.80 0.13 0.82 0.30 0.44 12
T10 0.02 0.95 0.51 0.26 0.18 0.00 0.52 0.30 17
T11 0.51 0.90 0.08 0.93 1.00 0.42 0.85 0.55 3
T12 0.19 0.39 1.00 0.74 0.44 0.73 0.00 0.56 1
T13 0.74 0.00 0.48 0.18 0.32 1.00 0.64 0.48 7
T14 0.67 0.86 0.94 0.30 0.45 0.18 1.00 0.50 5
T15 0.00 1.00 0.88 0.47 0.28 0.57 0.20 0.51 4
T16 0.73 0.84 0.34 0.51 0.05 0.06 0.28 0.48 8
CK 0.95 0.80 0.51 0.26 0.23 0.60 0.02 0.41 14
fb Sl ANEERDEY R B L Pz i LB Jm %L e tis
- Total Soluble Solid—acid ~ Sugar-acid Longitudinal ~Transverse  Single fruit Generating function Overall
I'reatment . . . . . . .
phenol solid ratio ratio diameter diameter quality (math.) ranking
T1 0.22 0.33 0.22 0.05 0.62 0.63 0.65 0.45 11
T2 0.29 0.82 0.91 0.29 0.29 0.48 0.42 0.47 10
T3 0.52 0.71 1.00 0.43 0.37 0.65 0.53 0.49 6
T4 0.47 0.43 0.54 0.35 0.33 0.56 0.54 0.47 9
T5 0.74 1.00 0.71 0.00 0.56 0.85 0.82 0.56 2
T6 0.81 0.50 0.71 0.43 0.42 0.77 0.60 0.43 13
T7 0.67 0.20 0.08 0.04 0.14 0.27 0.16 0.34 16
T8 0.00 0.73 0.54 0.00 0.04 0.00 0.00 0.39 15
T9 0.45 0.87 0.79 0.14 0.06 0.78 0.44 0.44 12
T10 0.56 0.09 0.05 0.17 0.42 0.56 0.53 0.30 17
T11 0.35 0.81 0.61 0.04 0.00 0.40 0.12 0.55 3
T12 1.00 0.32 0.34 0.23 1.00 0.84 1.00 0.56 1
T13 0.48 0.30 0.37 0.32 0.05 0.85 0.70 0.48 7
T14 0.56 0.02 0.00 0.36 0.27 0.74 0.56 0.50 5
T15 0.30 0.41 0.95 1.00 0.39 1.00 0.85 0.51 4
T16 0.68 0.00 0.02 0.43 0.76 0.88 0.89 0.48 8
CK 0.41 0.30 0.44 0.43 0.47 0.53 0.40 0.41 14
3 W i AU E B NSR 92 B RE | € 3R XU R 0l 2
X T v SRS ST AR R R, I AT ST R
3.0 TSR L B SR SR 50 7 B O B B D T 5 A — 2 1 8 5 55

TR A2 X A A 0y o T b S 57 0 B — B R
T A HP A 35 3R TG 3R AT AR S SRR A R R S Y

JET PN ST L T AR A R S

HER b, L 5 WA O e R A 00 K
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