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Effects of organic fertilizer of pig manure on yield and quality of Red Fu-

ji apple

MA Yuexin', LIU Letong', TANG Rui’, SUN Guotao', SHI Xin’e’, ZOU Yangjun"
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versity, Yangling 712100, Shaanxi, China)

Abstract: [Objective]Luochuan county, Shaanxi province is an agricultural area featuring apples as the
leading industry, and due to its natural geographical resource advantages, it has become a typical loca-
tion on the world's best apple growing belt. Most of the Luochuan apples were built in the 1990s of last
century, and improving the quality and efficiency of the old orchards is the main task of the local apple
industry. In addition, Luochuan’s history has frequent natural disasters such as drought, little rain, soil
erosion and low soil organic matter content in Luochuan orchards, fruit farmers have long emphasized
the application of chemical fertilizers, and soil impoverishment has seriously affected the yield and qual-
ity of apples and even caused great harm to the soil environment, becoming an obstacle factor in the sus-
tainable development of Luochuan apple industry. In order to prolong the fruiting life of the old or-
chard, improve the production efficiency of the old orchard and change the current situation of insuffi-
cient organic fertilizer in the sustainable development of Luochuan apple industry, this study explored
the effects of different application levels of organic fertilizer (pig manure) on the quality and yield of
Red Fuji apple and soil fertility of orchards at peak fruiting period by adopting the ecological model of
fruit and animal combination, and determines the optimal application amount of organic fertilizer, so as

to provide a basis for scientific and reasonable fertilization of apple orchards at full fruit stage. [Meth-
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ods]Taking the 27-year-old Changfu 2 apple as the research material, a one-year experiment on the ap-
plication of pig manure was carried out in a grower’s orchard in Luochuan county, Shaanxi province. In
the experiment, a total of 5 organic fertilizer application levels were set as below: 0, 5, 10, 15 and 20
kg - tree’' (control, T1, T2, T3, T4), respectively, the leaf area, leaf thickness, weight per 100 leaves and
leaf SPAD values were determined at the young, swelling and ripening stages of fruit trees, photosyn-
thetic indexes were measured at the fruit swell stage, fruit weight, longitudinal and transverse longitude,
soluble solids content, titratable acid content, fruit parenchymal structure, peel color and other indica-
tors were collected at the fruit ripening stage, and 0-20 c¢m soils were collected in the orchard after fruit
harvest. The soil organic matter content, total nitrogen content, available nitrogen content, available
phosphorus content, available potassium content and pH values were determined in 20-40 cm and 40—
60 cm soil samples, and the measured indexes of different treatments were comprehensively evaluated
by the principal component analysis. [Results]Compared with control treatment, soil nutrient content
significantly increased by the application of organic fertilizer, and the soil organic matter content, avail-
able nitrogen content and available potassium content increased most significantly under 0-20 cm soil
layer, increasing by 2.60%—-17.67%, 9.16%-31.88% and 0.30%-38.92%, respectively. The total nitro-
gen content and available phosphorus content increased very significantly under the 40-60 cm soil lay-
er, increasing by 10.84%-27.71% and 26.77%—80.84%, respectively. Compared with control treatment,
the application of organic fertilizer increased apple leaf area, leaf thickness, weight per 100 leaves and
relative chlorophyll content at the young fruit stage, swelling stage and ripening stage. In the fruit swell-
ing stage, the application of organic fertilizer increased the net photosynthetic rate, transpiration rate
and stomatal conductance of leaves, and decreased the intercellular CO, concentration of leaves, all of
which reached the highest value in T3 treatment. Compared with other organic fertilizer treatments, T3
treatment was beneficial to leaf growth, which was conducive to increasing the photosynthetic rate of
leaves and promoting the accumulation and transformation of dry matter in leaves. Compared with con-
trol treatment, the organic fertilizer application treatment could increase the fruit yield by 3.79%—
19.49%, and the T3 treatment could fully improve the income increase effect of the orchard in the test
area. With this treatment, the single fruit weight, longitudinal and transverse warp rates, peel redness a’,
peel hardness, pulp brittleness and soluble solids content increased the most obviously, and the peel yel-
lowness b and titratable acid content were effectively reduced with this treatment, all of which were sig-
nificantly different from control treatment. T2 treatment had significant effects on peel brightness L',
peel ductility and pulp hardness. A total of four principal components were extracted by the principal
component analysis method, and the characteristic values of each principal component were 15.559,
4.932, 3.169 and 2.34, the total variance contribution rates of the 1st, 2nd, 3rd and 4th principal compo-
nents were 59.841%, 18.971%, 12.187% and 9.001%, respectively, and the cumulative contribution rate
was 100%. The results of principal component analysis showed that the increased application of organic
fertilizer had a good effect on the leaf growth, fruit quality, yield and soil fertility of Fuji apple, and es-
pecially T3 treatment was relatively optimal. The comprehensive scores of organic fertilizer application
treatment from different pig manure sources were as follows: T3>T2>T1>T4>control. [Conclu-
sion]Under the conditions of this experiment, the application of 15 kg - plant' of pig manure can im-
prove the soil fertility of orchards and achieve the effect of improving fruit quality and increasing yield
in orchards, which is the optimal amount of organic fertilizer in apple orchards at peak fruiting stage,
and can be promoted in actual production.

Key words: Fuji apple; Pig manure; Organic fertilizer; Fruit yield and quality; Comprehensive evalua-

tion
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Table 1 Basic physical and chemical properties of soil in the test site

T RRSE w(AZD w( A w( A1) wOE D wCH 2 wOE D wCHHLTD
Soil depth/ Total N/ Total P/ Total K/ Available N/ Available P/ Available K/ Organic matter/ pH
cm (g-kg" (g-kg" (g-kg" (mg-kg" (mg-kg" (mg-kg" (g-kgh

0~20 0.65 0.82 18.82 12.05 6.47 267.90 15.75 8.05
>20~40 0.56 0.78 16.55 10.28 6.13 151.25 12.48 7.86
>40~60 0.45 0.75 13.11 10.60 4.60 115.63 9.83 7.77
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Table 2 Experiment with fertilization protocols
JE it F 2 Base fertilizer application amount/(kg - plant') 1B It Ff] & Top dressing application amount/(kg-plant™)

. L E R 5 F1 23 H May 23th 7 H 23 H July 23th 8 F 10 H August 10th

s RSN a7y PR 22 e e
Homemade pi C d Silicone, calcium-  gr PO L (15-6-22)  #2 SEMI/K AT (12-8-40) ™ Y5 24 5

Treatment pig ompoun magnesium . . o . . )
manure organic fertilizer g High tower nitrosulfur- Chlto-ohgosacchque Mmergl source:
fertilizer (17-17-17) compound based compound water-soluble fertilizer ~ potassium fulvic acid

fertilizer fertilizer (15-6-22) (12-8-40) fertilizer

X} Control 0 8 7.5 35 1.1 0.1

T1 5 8 7.5 3.5 1.1 0.1

T2 10 8 7.5 3.5 1.1 0.1

T3 15 8 7.5 3.5 1.1 0.1

T4 20 8 7.5 3.5 1.1 0.1
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Table 3 Effect of pig manure organic fertilizer on soil fertility of 0-60 cm soil layer after apple harvest

LERIRE 3w wCHHLID w2 %ED wOEREO wOH X wOERHD

Soil depth/ Treatment Organic matter/ Total N/ Available N/ Available P/ Available K/ pH

cm (g-kgh (g-kgh (mg-kg" (mg-kg" (mg-kg"

0~20 Xt i Control 18.11+0.11 d 1.06+0.02 ¢ 19.54+0.41 d 30.13£2.19b 327.83+18.33 b 8.3240.03 a
Tl 18.58+0.34 ¢ 1.11+0.02 b 21.33+0.35 ¢ 37.78+0.73 a 329.00+21.17 b 8.34+0.04 a
T2 21.05+0.17 a 1.16+0.02 a 24.23+0.27b 39.30+0.72 a 358.67+29.87 b 8.31+0.06 a
T3 21.31+0.31 a 1.12£0.02 b 25.77+0.34 a 40.83+0.96 a 455.50+19.43 a 8.35+0.03 a
T4 20.76+0.45 a 1.03+0.03 ¢ 21.39+0.39 ¢ 29.70+£2.57 b 425.00+28.62 a 8.35+0.04 a

>20~40 Xt Control 13.07+0.26 ¢ 1.01+0.03 a 10.37+0.41 b 32.49+1.52 be 274.83+17.44 b 8.31+0.02 b
Tl 13.12+0.31 ¢ 1.05+0.04 a 9.81+0.26 be 36.68+2.16 b 327.67+15.95 a 8.30+0.04 b
T2 13.92+0.18 b 1.04+0.08 a 13.73+0.27 a 44.99+2.58 a 333.00+18.73 a 8.12+0.04 ¢
T3 14.50+0.49 a 1.02+0.02 a 14.21+0.23 a 30.52+1.73 ¢ 333.33+23.46 a 8.09+0.03 ¢
T4 13.99+0.11 ab 1.07+£0.04 a 9.71+£0.36 ¢ 22.52+3.39d 315.67425.58 a 8.38+0.05 a

>40~60 Xt Control 11.11+0.18 ¢ 0.83+0.07 ¢ 5.294+0.34 ¢ 20.25+2.83 d 208.50+14.57 b 8.29+0.06 a
Tl 11.82+0.31 b 0.9840.05 ab 4.34+0.45d 36.62+0.77 a 249.17422.19 a 8.20+0.03 be
T2 12.26+0.38 b 1.01£0.08 ab 6.37+0.38 b 30.96+1.41 b 256.83+17.78 a 8.16+0.03 ¢
T3 12.92+0.35a 1.06+0.07 a 7.52+0.31 a 33.61£2.03 ab 265.00+24.58 a 8.13+0.01 ¢
T4 12.39+0.38 ab 0.9240.05 be 4.71£0.36 cd 25.67+2.14 ¢ 261.33427.74 a 8.274+0.07 ab

W BN F /NG RS A 2 R AL 22 53 35 (p<<0.05). FAl.

Note: Different lowercase letters in the same column indicate significant differences between treatments under the same soil layer (p<<0.05). The

same below.
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Fig. 2 Effect of organic fertilizer of pig manure on leaf growth index
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Fig. 3 Effect of organic fertilizer of pig manure on photosynthetic parameters of leaves
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231 HEHMEN RESNU A HR HEKS
AT, ML it Ak K SR S SR SR sz A
AT — B R, BRI R R AR AR Bt 2 R
FREARHE T EREZE . Hi T34 T R R
JoR B B3¢ s 324.89 g, BN HE AL B S 1A TN 11.69%
T1. T2 T4 A B 555 R AL BTG I3 35 22 5 5 70 SR SE A
A7 TH, ¥R IR T3 A B i =, A2 85.15 mm A
128 87.69 mm, 43 il I Ak B R = 5.57% i
3. 91%-%U§|‘ETJS'EWE%Z%E%#EJﬁ tbz RT3
PR RN 0.97 0 F B2 50 B 60,58 P A Al e SR 5

fil S AR B R bR — TR R SR S (A

BLR P, (E B Szag 6 5 TH , AN R i A Ab B X S sk
EEFEERN D, TI. T3 =R L 5 % 1

b B 7= R IR 2, 43 ) Rt R AL B PR 11.55% Al
14.85%; T3 AL 40 (i a e i N 27,71, T1 AbHE
W2 s RIS B by, T1 LT3 AL B b R H. 5 %t
AR Ah B 7 S R 3, A3 ) ROKT R Ak B A AR 18.88%
15.7%; SR LU RS RO BRI R B2 L a” b7, AT HE I
T3 A EE R e 8 7R, H L E R MK o E b
BUK, 52 555 Pavlina PR FLAIE — B, Z%
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Table 4 Effect of pig manure organic fertilizer on fruit appearance quality
e ERAE ar Bt RIS LI 6 BT 347 CIELab
Single fruit mass/ Longitudinal Horizontal Fruit shape
Treatment . . . B . .
diameter/mm diameter/mm index L a b
X} Control  290.89+28.63 b 80.66+4.08 b 84.39+3.51 b 0.96+0.05 a 58.93+4.89 a 25.23+3.48 ab 15.99+£1.80 a
Tl 284.34+27.83 b 80.29+4.94 b 84.92+3.72 b 0.95+0.05 a 52.83+5.24 be 26.67+2.83 ab 13.45£1.85b
T2 297.08+£22.36 b 80.25+2.60 b 85.74+3.58 ab 0.94+0.04 a 55.9845.13 ab 23.83+3.70 be 14.70+1.39 ab
T3 324.89+22.04 a 85.15+3.33 a 87.69+2.70 a 0.97+£0.04 a 51.3124.25¢ 27.71+4.81 a 13.82+2.64 b
T4 290.64+36.54 b 81.46+5.70 b 85.53+3.77 ab 0.96+0.05 a 59.40+3.94 a 22.04+3.94 ¢ 16.05+2.16 a

P AR LB AP, DL T3 Ab B A A .

232 HEAMETRENERAGH R IR
ATV [ & & R 8 IR B 2 T AR R VRA
SR ST N AE AR S AR AE . RO R A
NY/T 1075—2006¢ 4L & L 3E Y Rl e, — .
LE B >65 N, fiEEEEY & &=
12.5%, Al { E R & B<0.4%. WRSFR,EEE
FEA MU E S BEh0, SRRl R SRR A f R
PRVREE P DR PR P8 T ek A T 4 T G L 38

S5l o =l N i = R I N R DN R ol AN
AL A& B 5 [ R b 240 7E T3 AL PRI B KAE, 43
W R R AL RO O 14.05%  7.65% « 6.31% Al
84.69% ; S K7 HiE Ji 1 5 5L RV ARE 5 7 T2 Ab Bk B i K
{8, 43 9 0 BR A FE B 7 3.32%22.22% . #5- AL B[]
VAR E Y R LR E 2 R, (0 T3 kb B 5 &k
15.17% 5 P 7€ B 25 5 U Z 30 T3 Ak PR AR AIC, 00
FRAL R 25 R & 70.59% , X ) T v [ R B 5 TR T
T3 Ab 3 [ {8 LU AR By » B HAR AL B35 A W 3 22 =

*®5 RBEBNEMRIAERRHFE
Table 5 Effect of pig manure organic fertilizer on the intrinsic quality of fruit
prery %&EEE %ﬁﬂ%ﬁ PR %I?\‘]HEE w(ﬂ‘i%’?’fiﬂﬁ%) w.(ﬂ‘?%ﬁzﬁ?i_) E_?itl: _
Treatment Pericarp Pericarp Pulp hardness/ ~ Pulp brittleness/  Soluble solids Titratable acid Solid to acid
hardness/N ductility/mm (kg-cm™) (kg-s™ content/% content/% ratio
X} & Control 8.54+1.14 b 107.62+3.71 b 0.27+£0.09 b 3.66+0.21 b 14.27+1.23 a 0.58+0.05 a 24.76+1.08 ¢
Tl 8.96+1.45 ab 107.88+2.77 b 0.28+0.09 b 3.86+0.26 a 14.23+091 a 0.61+0.04 a 23.40+2.16 ¢
T2 9.1241.02 ab 111.19+4.30 a 0.33£0.05 a 3.86+0.13 a 14.37+0.91 a 0.53+0.06 a 27.19+1.24 ¢
T3 9.74+1.28 a 108.09+3.44 b 0.30+0.04 ab 3.94+0.19 a 15.17+0.72 a 0.34+0.04 b 45.73+3.75 a
T4 8.72+1.42 b 105.88+2.24 b 0.28+0.04 b 3.83+0.27 a 13.80+0.35 a 0.38+0.03 b 36.19+0.43 b

23 b AN T3 AL BB , 3 B0 ki 4 3 A HLUIE A A
TRISRJFWIE, ST R LA vk Y& & IR
SRS 5 AT e AL S KU

233 WEAMIEN RERZFXEGH 0 B
REKXKNEELWRSZHE SR S3ERMOTIHM0

%o MRAE AT SRS e hn ™ : 4% >80 mm oy —

HHT5~80 mm A R <75 mm A =LK H
FOon s, F AP — R R A T 80% , H
T2 T3 AP —  Z R ZI8 100% , A8 T H Al AL 2
AR AR RN T3>T2>T4>T1> 5 1R, T2
T3 Ab BE 43 50 %000 BE b PR B 35 2 51 26.7 A1 33.4
ANE YR BEAL, — g Y P I T A LIRS R

Ro6 BEBNAEMNREZFHUERFM
Table 6 The effect of pig manure organic fertilizer on the economic efficiency of orchards
e 5324 Fruit classification/% iR P f@f":i SFE{E WO A
Treatment —R0mm 75-80 mm <75 mm Ex?ellent Yield/(kg-hm®) Yield in- Outphlt/ i Incor?e added v;ilue/
fruit rate/% crease/%  (x10*yuan-hm?®)  (x10* yuan-hm?)
Xt Control 533 26.7 20.0 533 19 714.51£272.71 ¢ - 10.89 -
T1 53.3 334 13.6 533 20461.37£53531bc  3.79 11.47 0.58
T2 80.0 20.0 - 80.0 23 190.33£747.97a  17.63 15.58 4.70
T3 86.7 13.3 - 86.7 23 557.44+767.78 a  19.49 16.39 5.50
T4 60.0 20.0 20.0 60.0 21443.21+£242.06 bc  8.77 12.35 1.46
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WP R B, P A MU i I 25 Bt
J& N BB 3, 7 T3 AR IK B 7=, T3 AL B0
HEAL A8 7 19.49% , T2 IR 2N 17.63% 5 34 it A5 HLIE
AR R SRS PEE AR 11 J o6 «hm? PA_E, T
X REAL A N T 3.06 73 70 -hm?, 5 bR 45 TN AR
J& > T3 AL BRSNS {8 #% /5 9 5.5 3 76 *hm.
2.4 FEEBVERETIEES MHHAEKERSE
mEMNEES TN

MU M G & 2 5 3 R R s ) o A
KRB S A ST T & 1) BB AR AT R 4
B SRR A KT 100 44 5 8000 B % 5 iR
fEAA DTk AN R TT IR, R T Fn . AR
B, & Ao R AR 2 1) 15.559.4.932.3.169
2.340, 25 1,234 F 5o B 7 Z TR Z 23 0 A

59.841%18.971%+12.187%+9.001% , 4 > F il 7> &
THOTERZR A F 100% , BB Fr 42 U 4 > 32 52 vl LA
AR kR SR S I H R A DR A S
B Horp, w30t Al FOR i 1R] CO,L K
B AR SR AR IR B A T A R e e S 5 1 3 Al
KM (>0.9), LIEAHR S & GEAA S & HE
RO BB R ST SPAD R
A R R SN RS A R R [ ) B
5 ERHRMEE (>0, T L ESEE
B VR LS5 E AR O s 5
2 R, IR U B AN B A R ORI
E A AR, i SAL S AT E IR & B A B AR
FAE A A S R 0.92) X5 3 3 A4 1 o R B
K B LR L7 (0.534) %1 565 4 0 I STk i K

® 7 TEREABKF T BIEFRE S M

Table 7 Matrix of components of each index at different fertilization levels

s AR ERA L L
Ttem Index Principal Principal Principal Principal
component 1 component 2 component 3 component 4
o L)% Organic matter 0.828 -0.392 0.196 0.350
Soil 4% Total N -0.097 -0.257 0.920 -0.279
JH % Available N 0.839 0.283 -0.164 0.435
%4 Available P 0.167 0.982 0.031 0.088
THKCET Available K 0.800 0.156 0.511 -0.271
i - B Leaf area 0.966 -0.197 -0.168 -0.009
Leaf )5 100 leaves thickness 0.871 0.030 0.104 -0.480
-5 & 100 leaves weight 0.819 0.259 0.436 -0.268
4% %4 B SPAD 0.831 -0.408 -0.083 -0.369
L E A P, 0.939 0.134 0.316 -0.028
TALSE G 0.287 -0.908 0.289 0.095
e CO. & & G 0.961 -0.140 0.105 0.213
A T, 0.897 0.284 -0.027 0.337
P B ST & Single fruit mass 0.852 -0.244 -0.394 0.246
Fruits Y% Longitudinal diameter 0.749 -0.533 -0.394 0.031
4% Horizontal diameter 0.945 -0.304 -0.058 0.106
A I T4 B TSS content 0.793 0.101 -0.601 0.020
A 3 78 R 2 1 TA content 0.653 -0.727 0.005 0.213
RS Pericarp hardness 0.985 0.018 -0.153 -0.082
9% 3 M Pericarp ductility 0.369 0.865 0.063 0.335
FEE Pulp hardness 0.645 0.524 0.354 0.429
RNMESE Pulp brittleness 0.892 -0.052 0.345 -0.287
R L -0.773 -0.239 0.245 0.534
REaBE 0.459 0.209 -0.710 -0.491
R OTE b 0.744 0.571 0.051 -0.343
P Yield 0.913 0.037 0.224 0.338
FFHE{E Eigenvalue 15.559 4.932 3.169 2.340
TTHk# Contribution rates/% 59.841 18.971 12.187 9.001
S Pk Cumulative contribution rate/% 59.841 78.812 90.999 100.000
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Table 8 Principal component analysis score, comprehensive score and ranking of different fertilization treatments

KbF 4> Principal component VAN AL,

Treatment 1 2 3 4 Comprehensive score Comprehensive ranking
X} i Control -4.70 0.52 -2.16 0.84 -2.90 5

Tl -0.97 0.21 0.32 -2.54 -0.73 3

T2 1.59 0.32 1.37 1.44 1.31 2

T3 5.80 -0.51 -1.49 -0.05 3.19 1

T4 -1.73 -0.55 1.96 0.30 -0.88 4

B A7 B AR SR T, T LA T3 A EEAR G AR
3% W

A HUREXS -8 BT 0 72 A) 3 A Je L3890y
(AR BN GE R #2 p= AE B s, AR N B 2 /b
R 5 M A9 L P R SRR T IR O )
RIZP ., AT S5 R, BB 8 38 A MUIE it F &
(I, 5 AP 0~60 cm 1 2 355 0 & B 115 5
—EFR IR B i, I U I S LR AT DAV AL 5
A IR 0 5 AT et 33 T A P R, 4 v - 4 4R
JERE T, X 52 EPI T 45 R — 5. (B, AL
it B I — e YE N, RO IE R RIS B E R
B MR SRR 0~60 cm 2R F , £ HFE 01
FRAE T3 A B IA 3 55 KAE A 7E T4 4 BRI FF 46 PRI,
Wi B TE % el L3I ) S Ak 3 0 15 kg #R 35
AHUEREE B AR, 9 R A K B3 R4 AR
BR¥IFEE , iX 5 Ling S HIRE e 45 5 — 5.t SR 4k 4t
R 2 A HUAE, AT RE = R LIS &= it N\ 32 2]
- IR B AN K S5 1R 5 e T e DARE TS, B ER A HLAE
Jit N i R R A H T R, S EUR R IRE
FIFEA , BEMAAR AT 3835 43 1A 0R

TR AR KOR B =S R e e LR )
LR, A R TR ISR el 1 it LR mT DA a2 SR AR
M AR A EARHE FE AN [F) 3 it 2
HUAE Ak HE H- TR ZE 1 733.8~4 563.33 cm?, M 5% Ni
HIKRE 353N T3 AL BRI T AR 5 K s[RI, 3 B 1
T A LIRSS = 7 RS R &, T AR
REAEHUIESGE 7 it i, v5 1k 17 B3R 4,
Gy TSR AT, A2 55 03 38 A% e A, a3k T 3 Bt
IR B R, 1K 55 28 PR 2R AR PRI 4 5 U S5 T
—#. AT ABFAREMN R S ES SPAD A R

AR LR A, Y il S 3 ATLAE AL 3 4% B 3
- F+ SPAD {8 45 45 o HE b 0 558 2 $2 7, 0 W 488 it A
HUAE AT DAASE I AR 45, GRAIE A - 1A e IR A2 1K 5 1R
B, BT A LR 2 o T R R
SPAD {H % fa#5, MM HAE K K B MR & B E
Wi Y A e DRk, — 2 V5 Bl Y 3 it LI Ak 3
B EE R P SILTE G SR T
RS A VR S, &R A e
IR TS IR COKRE(C) 5 PG T 1A
a3 AH I, 1T B BRI A 1 A TR 3 5 JR
T HulE] CO, [ITHFE , 1311 52 C A

SR R ) SR TR R U AU BTN TR
LA LR AT AR 3E 5 S iR ) 0 Bb 3 AR 3R TR AT
i S SRR LG, AT AR R RO SRR L
JIES 384 it A1 A5 LR B3 A Ak BEAF 72 b R B0, A8 LR (1 1
Ja AT LA IR m R R e R 5 ED . A A
F U TR 3 R it R 3 A LR B0 B
Ab B 34 AT 5 2 B A R 6.7%~33.4% , SE B
3.79%~19.49%. 1H 445 HLAL it & sy, B i A
Fre=gm N, X 51 R EIH R . 5X G
HAF LU, A LR e FH AT DA . 25 5 ) S S5 P 7E b R
b, Ferr ] i E 1R B A HLAE B3t T PR, X
55w g R —8. AR, BEE RS AL
It FH = PO 38 0, SRS mT I PR & ' R R A6
FE a5 R B R e SR PR NG S I T R BRI
P, B ALY S X AP 2= R B, — SR IUN T3
A B A 1y, T4 A BE & bR o 46 FRA, PR A i B it N
A HUAE AT A i A B 5 DU SR S i P

TR O3 BT A S I 2R 1 AL AR K AN R AR AR
BHYEAAT A, 2 AR B LA RS
A R R R AN B S VTN 7 i, T DA RO e
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N UL B2 P AR R 46 H a8 A A A R
Mige-ol, SESRA R B 2 B 1 2 KRR, 10— R
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AR SO Y 2 1 e M 5 PAZE S PR A R A Ak 2
XFACE 25 3 R R A RS i o S R e 13
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8T AL PRI O0 T 0 HRALBE , B DA T3 AL BE £ 4

4 B

SRR R R AR KR RS
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li5] P8 L 38 1) 5 KA, O HEIE 0 T 11.69% + 14.05%
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