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Fig.1 Changes of fruit weight (A),fruit shape index (B),as well as contents

of pericarp anthocyanin (C) and chlorophyll (D) of Korla pear fruit under different fertilization treatments
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Fig.2 Changes of fruit hardness (A),soluble solids (B),soluble sugar (C),organic acid (D),
solid acid ratio (E) and sugar acid ratio (F) of Korla pear fruit under different fertilization treatments
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Fig.3 Changes of fruit mineral elements of Korla
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pear fruit under different fertilization treatments
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K GC-MS 5% P IR il 7 A4 5 S 48 k1t ) o
HATSEE . TEPE /R W) A AL R S0 rp Hh Mg 1 39 Fh 4%
KAL) 2 bR gk R AT AV L AR RIS R
R AR DO REEERY T 9 B BRI 7
A BRI T 6 B BEE YT 11 Rl RSS2SR 5 A
MIFIRIEY BT 1 A, BEISRIZ TR % 10y E 8
SR MO B MR OB FEMY RS . A
fEfEAL B S CK AHELRE A R4 M AR R L & A&
AR AR, b F3 AR EZEANFSF LS
Y E T HAEAC AL B O H IR SRR R .
iK% 4 706.93 pg/kg, A 4 WA, AS [F] it AE Ak
PR IRSEFES YR L N ARRL .10 CK £
W CRNIR W €, 28 B AN [) it B Ak R 0 SR S0 R R
TrEBEARET CK, ARG S CK A H
T 3 RS, 4 5 O B Y BT 928 M B L TS
YR 2,6,10- = H -0 — I B bt B W Il T 2 bt
F3 Ab ¥R S W) o 3 6 AR T Rl it AT Ak 3 %
CK, 6B F3 AbBEAE A 2082 = e /R B & 2L A W I

1-1IEE ¥ 1-Hexanol 2.50
U 3-EBERE 3-Heptanol '2.90
4-ZIIREFE 4-Ethyleyelohexanol }63
1-1E3#f% 1-Octanol 0.50
974K ME 9-Decen-1-ol 0.00
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1-+PUEE 1-Tetradecanol
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Fig.4 Changes of of Korla pear fruit aroma matter content under different fertilization treatments
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Table 1 The proportion of Korla pear fruit aroma components in different fertilization treatments
/fomijzc CK F1 F2 F3 F4 F5 F6 F7

FE2 /(pg/kg) Alcohols 22.59 40.34 34.53 47.58 46.67 33.27 31.60 41.65

di t./ % Proportion 0.84 0.91 0.92 1.01 1.16 0.79 0.78 1.02

B2/ (pg/kg) Aldehydes 2 605.29 4 293.85  3626.95  4513.62  3823.68 4 077.47  3932.79  3931.27

ditt/ % Proportion 97.32 96.44 96.48 95.90 94.89 97.12 97.06 96.27

fi 2/ (pg/kg) Esters 10.38 28.97 24.86 38.86 36.22 28.73 28.14 27.31

di kb /% Proportion 0.39 0.65 0.66 0.83 0.90 0.68 0.69 0.67

$ike/ (pg/kg) Alkanes 19.45 39.34 34.41 50.73 48.66 30.05 28.79 38.40

di tt/ % Proportion 0.73 0.88 0.92 1.08 1.21 0.72 0.71 0.94

it 25/ (ug/kg) Terpenes 10.55 31.44 22.80 36.16 52.20 18.95 18.60 25.54

it/ % Proportion 0.39 0.71 0.61 0.77 1.30 0.45 0.46 0.63

5182/ (png/kg) Aromatics 8.66 18.62 15.85 19.98 22.02 9.88 12.10 19.23

it/ % Proportion 0.32 0.42 0.42 0.42 0.55 0.24 0.30 0.47

M/ (pg/kg) Total 2 676.92  4452.55  3759.40  4706.93  4029.46  4198.35  4052.03 4 083.40

i He/ % Proportion 100 100 100 100 100 100 100 100
25 ERWERREIRRET RITEHEXE PERE O & S W E E A OGO R, 5 R T

H1 3% 2 a0, A AU S dh RIS AR 5 8 OO0 &R
ZIAFERE VIR R, PR &S W EAM
KRR N 0.75; K HERIBIEH FLEME
FIEMK, ST EER BRI R B F EMC, 5
A LR 5 0 AR 56 Fe 5 0l i vk 18 W . ol i

%2 FTRKRBAETFERDERLSD

Table 2 Correlation analysis between fruit quality and mineral elements of Korla pear

MR e 4 W IR A OC s B 5 R R R IE 1 AL
JBE T HE RS RR LR R ML R W E AR OC,
54 HLIR &2 2 3% M O Cu 5 IR i CROE
S NI Ry LR o [ PSP SE W [P SE
Sk 0.71,0.75,0.77,
XmBRESY RITEMEXES R

. *H?é/%ﬁ .. N P K Ca Mg Fe Mn B Cu Zn
Correlation coefficient
HR i Fruit weight 0.49 0.75" 0.55 0.46 —0.34 0.80" —0.28 0.77" 0.71* —0.27
S 4
Qgﬁf*ﬂfﬂ( . .48 0.61 0.82" " 0.13 —0.63 0.66 —0.40 0.74" 0.75" —0.04
Fruit shape index
fif Bf Hardness —0.33 0.02 0.22 0.45 —0.42 0.03 —0.33 0.76" —0.05 —0.41
AT s M T T
T/’ﬁhﬁimﬁ/% 0.17 0.49 0.40 0.29 —0.26 0.88 " * —0.17 0.58 0.50 —0.55
Soluble solids
] EAE Soluble sugar 0.43 0.65 0.70 " 0.36 —0.31 0.89 " * —0.20 0.74" 0.77" —0.54
A HLER Organic acids —0.22 —0.34  —0.67°  —0.29 0.45 —0.56 0.18 —0.73*  —0.54 0.54
[# #& kb Solid acid ratio 0.18 0.32 0.66 0.27 —0.47 0.57 —0.20 0.73" 0.51 —0.55
AR b Sugar acid ratio 0.28 0.45 0.74" 0.30 —0.47 0.70 —0.23 0.79" 0.64 —0.56
7 % Anthocyanins —0.08 0.29 0.62 —0.23 —0.52 0.46 —0.60 0.51 0.21 —0.31
4%
%EZ HaR 0.03 0.22 0.46 —0.64 —0.35 0.31 —0.5 —0.01 0.08 —0.02
Pericarp chlorophyll
7S, Aroma 0.22 0.36 0.83"* —0.09 —0.34 0.61 —0.29 0.51 0.55 —0.59

oL % % APRIFIRTE 0.05 F10.01 KFEZEREE . Note:

* , % % indicate significant differencec at 0.05 and 0.01 levels, respectively.
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XA [) A HUAE T AT Ak B SR S 5 R 48 s AT
LSy o BT AR B 3 R RR AR A L Tk R R 2R R Tk
R(EK D, HRER,E 1 ERFRIEME R 7.492,
o2& 8 Bt AL AR B Y 12 AN RS0 5 AR AR 62.43 %010
R 2 B RREAE N 2,017 4% 3 8 it AL Ak
PREG 12 A5z 5T bR 16.811 % 15 B 45 3 Tl
STFRAEAE R 0.96 .18 8 Rl I b B i 12 AR5 5
AR AR 8.003 %6 A s AT 3 A F MLy BRI Jr 2 vk
ROA 87,244 %0 YR HIIX 3 A~ FE A4 R T IR AR AR B
87.244 Yo WIfE B . Dk, $2 HUHT 3 4> 3 pi o AR
12 A~ 5 52 i S50 46 A % AS ] i AE A 15 S 5 5 A7
PEAY o X AS [) it S Ak R VE A 19 36 A R B 00 B 12 A4
FEARIE N 3 A0k DL N A 26 1 3 B4y, 3K ) TR 4E 1Y
HiY.,

k=]
=1y

®k3 AAEEAERIHFZENRR
BIRERD DTS EER TSR E
Table 3 Eigenvalue and contribution rate of
principal component analysis of fruit quality indexes

under different fertilization treatments

11 7 2/ O
Sk v %j/\J\ﬁjl}\f/A
W5 FEAE(E Variance -umulative

variance

Composition Eigenvalue contribution

contribution

rate rate
1 7.492 62.43 62.43
2 2.017 16.811 79.241
3 0.960 8.003 87.244
4 0.766 6.384 93.629
5 5.16E-01 4.30E+00 97.929
6 2.36E-01 1.97E+00 99.896
7 1.20E-02 1.04E-01 100
8 4.32E-16 3.60E-15 100
9 3.10E-16 2.58E-15 100
10 —1.54E-16 —1.29E-15 1.00E+02
11 —2.83E-16 —2.36E-15 1.00E+02
12 —5.57E-16 —4.64E-15 1.00E+02

B4 REAE ) i (% 4) g ALE M 2 3 AN E LA R A
PR
P1=0.3043X,+0.3169X,+0.1533X;+0.3014X, +
0.3493X;—0.3081X;+0.3105X,; +0.3446X s +
0.2371X,+0.1196 X, +0.3214X,, +0.2944 X 1,
P2=0.0481X, —0.0054X,—0.3092X; +0.0153X, +
0.0513X;+0.3193X; —0.3063X,; —0.2058 X +
0.4397X,+0.6366X,, +0.0827X,, +0.2352X ,,
P3=0.1904X,—0.2416X,+0.7626X;+0.1212X, +
0.0526X;+0.1992X;—0.1709X, —0.1140X +
0.4104X,—0.1057X,,—0.2026X;; —0.0647X,,
L L3 AFREAF, X X X XX,
Xo X X X0 X0 X0 F X, 23 31K s v A 1 3
S R AR B T D AT R
AHLER R L R L B R MR BT R
A . DA A 32 o X R 1) 5 25 BTk 5 AL
i, F RS AR 5 R X I 4 AR 2 P AR A #)
ZRE T pREL
LEA TR P = (0.624/0.872) P1 -+ (0.168/
0.872)P 2+ (0.080/0.872)P3
HR A B o3 25 A A9 A3 AL, AT 15RO [+ it S
Ab 3T SR ST B R e B 25 5 A o FHE Y (R 5) L 25
A8 R K N F3>F6>F7>F5>F2>
F1>F4>CK,
*1 RLBREFOIRSFEDSR
Table 4 Principal component characteristic vector

of fruit quality index

27 WMRAARBNE.FHENESTEGH
AT 4% = A3 14 BTk RO ] AN ] i AR Ak
AT AV L 45 A A 10 DTk R, v] LU 47 sy

P2 B Z M E S 2R . DUSR SEdh TR AR i 2

e HRAE T & Feature vectors
Quality indicators 1 9 3
HUR B Fruit weight 0.304 3 0.0481  0.190 4
BILAEH Fruit shape index 0.316 9 —0.0054 —0.241 6
T i Hardness 0.1533 —0.3092 0.762 6
A FEE Y Soluble solids 0.3014  0.0158  0.121 2
n] % Soluble sugar 0.349 3 0.051 8 0.052 6
A AHLER Organic acids —0.3081 0.319 8 0.199 2
[ % kb Solid acid ratio 0.310 5 —0.306 3 —0.170 9
BEBR b Sugar acid ratio 0.344 6 —0,2058 —0.114 0
£ % Anthocyanins 0.237 1 0.439 7 0.410 4
N l>|] = =
iiiiiomphyn 0.1196  0.6366 —0.1057
B oL E Mineral elements 0.321 4 0.0827 —0.202 6
%S Aroma 0.2944  0.2352 —0.064 7
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Table 5 Principal component analysis score, comprehensive score and ranking of spraying different foliar fertilizer
Ferlilizji}j?o%\ Tiatmem Pl Pz s r iiri
CK —5.263 093 —1.053 589 0.224 668 —3.948 567 8
F1 —1.344 985 2.478 967 —0.142 654 —0.497 859 6
F2 0.134 348 0.705 739 —1.604 188 0.084 971 5
F3 3.845 651 0.227 339 —0.408 234 2.758 226 1
F4 —1.009 774 0.414 273 0.322 109 —0.613 200 7
F5 0.911 759 —2.469 258 —0.839 354 0.099 641 4
F6 2.493 551 —0.194 226 1.458 724 1.880 719 2
F7 0.232 536 —0.109 250 0.988 929 0.236 063 3
3 it @ JE T ME RO G o I L3 A2 5 M AN 3 90 1 A 1A R
wow (8 IR KL X 5 BRI AT AR KRR B 5 R B
3.1 e AAVAE . RERT R K& R AL AR 3 A AL AT 42 5 SR 55 NP LK Ca Mg . B

Jits RS T LA A 3 4 HE %) BEAR MR A BT R
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Effects of different combination of organic fertilizer and bacterial
manure on fruit quality and aroma of Korla fragrant pear

TONG Panpan'?, WANG Long"?,ZHANG Yaruo'?,YUAN Haibo',LLU Zhiwen',
LIU Yuan®,ZHANG Hongyan®’,XU Juan®, WU Cuiyun'*",Wang Jiangbo'*"'

1.College of Plant Science , Tarim University ,Alar 843300,China ;
2.State and Local Joint Engineering Laboratory for Efficient and High-Quality Cultivation and
Deep Processing of Characteristic Fruit Trees in Southern Xinjiang ,
Tarim University ,Alar 843300,China ;
3.College of Horticulture and Forestry/Ministry of Education
Key Laboratory of Horticultural Plant Biology , Huazhong Agricultural University ,
Wuhan 430070,China ;
4. Xinjiang Production and Construction Corps Key Laboratory of Biological Resources
Protection and Utilization of Tarim Basin,Alar 843300,China

Abstract The effects of different combination of organic fertilizer and bacterial manure on the fruit
quality and aroma of Korla pear were investigated to provide reference and basis for improving the quali-
ty and cultivation of Korla fragrant pear. The results showed that the application of organic fertilizer and
bacterial manure improved the external and internal quality of fruit, significantly increased the fruit
weight per fruit, contents of soluble solid and soluble sugar, solid acid ratio, sugar acid ratio and most
mineral elements. The content of organic acid was significantly reduced. Organic fertilizer and bacterial
manure effectively improved the total aroma substances and content of characteristic aroma, highly in-
creased the contents of three aroma substances including alcohol substance 9-decenol,aldehyde substance
2,6,10-trimethyl-9-undecenal and alkane substance nondecane. The results of principal component ana-
lyses showed that the effect of alginic acid flushing with organic fertilizer and bio-organic bacterial ma-
nure is the best.

Keywords Korla fragrant pear; organic fertilizer; bacterial manure; fruit quality; aroma
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