Bk o2 R 2023,40(8): 1615-1627

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20220635

T EN RRERGREK,
ZERFNR L A FRAY =20
WAL EER R HERLRRELE ALBHRLE B

CT AR AL A2 e R T T8 FT/ AR b A A 348 i S At SR A ) 2 15 38 A R ) B s e =/
TR Bl A R T R SR S, M 5106405 PRI AL K2 Z A B/
J AR R DR S =/ R B 7 e DR A AR L, )M 510642)

% E:[BRMRIEIR Sk B2 500G R A M a2 BAEH , Be R IRBEIE BT R 1) & F R &, DAL
e HR 25 SERER A A 4 BRI B 5 3 1) 52 o D7 S5 TR B 8 BR (Dimocarpus longan Lour ‘ Shixia’) J9idAf , AAS A HE
RN G AR ATIE BARERBOVALBE (3 AN KD, it 17— R R BEHLIX 2006, 3L 9 A X 4 < b B
& (H11~H13 H21~H23 H31~H33); 7347 T X 21 R0 Ah 2% ol 20 B Bl e SR 98 SRR AN B S R A FR AR e i . [ 45
SIS F I, MR 3428 R 0, 2 R B AVE R BT 5, T AREART & H A 7E 45 R B AR K 45 AR TR
D7 T BT H 52 B R 2 (O AR T R, XK T 50 4 S A 45 S BER AR KO ES 2 B B A6, T
SRR B SRR AR BRI SR LG s B B S SRR TR R R S B AR B ARG, 5 R (R
FR1L LD C 2R FAR . (DO REIES T Z 0 iR W, KA 540 2 A AN AR, P A8 i it/ SR LG
A I A A B B 0T DX 2 R A B KT ) ) 5 SRR M B S R B AR T R S R 5 SR MRS SR S TR R R B Bk R
EEPFL I, 1T A€ B ST 52 B 68 S BER I K 3B R e o 100 o 3 B ik S 4 SRR I, TR S PN T 5T X 4R RN Ak
IR A T T B AR VA SR F AR A R 3 A IR o L5 T8 T LA A S5 fimH 4 35 (R B 60% 1 5k SR 28 | DL 60~80 /NI 46 B
FEIEEO S, A SRR 35 TR AN GG RBER v o S AT A B TR SR A B IR R AL SR O R e, T
CLRC P b~ 5 SRR AR K VB RS TR E R

FKHEIR: AR s S BN AR AR KA R S T T T E b

FE %S :5667.2 RKFRRAD : A X EHE:1009-9980(2023)08-1615-13

Effects of load balance on the fruiting-branch growth, fruit bearing and
fruit quality of longan

HAN Dongmei', HUANG Shilian', LI Jianguang', GUO Dongliang', WU Zhenxian’, LUO Tao’, LU
Xinmin', WANG Jing'

('Institute of Fruit Tree Research, Guangdong Academy of Agricultural Sciences/Key Laboratory of South Subtropical Fruit Biology and
Genetic Resource Utilization, Ministry of Agriculture and Rural Affairs/Guangdong Provincial Key Laboratory of Tropical and Subtropi-
cal Fruit Tree Research, Guangzhou 510640, Guangdong, China; *College of Horticulture, South China Agricultural University/Guang-

dong Provincial Key Lab for Postharvest Science of Fruit and Vegetables/Engineering Research Center for Postharvest Technology of
Horticultural Crops in South China, Ministry of Education, Guangzhou 510642, Guangdong, China)

Abstract: [Objective] This paper aims to verify whether there is an interaction between the FBRT
(fruiting-branch rate per tree) and the INFC (initial number of fruits per cluster), and determine the rea-
sonable fruit-loading of longan plant when flower or fruit thinning is applied, as well as estimate the in-
fluence of fruit-loading on leaflet growth, fruit-bearing and quality of fruiting branches (FB). [Meth-
ods) Using Shixia longan as the material, a one-factor randomized block trial was designed with FBRT

as the block (3 levels) and INFC as the treatment (3 levels), and 9 combinations of ‘block x treatment’
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were obtained. The effects of block and treatment were studied on the NRFC (number of remaining
fruits in single cluster), FSR (fruit- shedding rate), MSF (mass of single fruit), EPRF (edible portions
rate in a single fruit), TSS (total soluble solids) content and CFS (chromaticity of the fruit surface). Be-
sides, the growth covariates affecting FBC (fruit-bearing characteristics) and fruit quality were screened
out by multiple stepwise regression analysis. Using the two-factor univariate analysis in the general lin-
ear model, the univariate covariance analysis for the FBC and fruit quality was conducted, and the influ-
ences of uncontrollable growth factors other than block and treatment based on the analytic results were
excluded, and the significance of the difference between block and treatment levels and the estimated
marginal means were all obtained. [Results] (1) During the fruit development, the tree vigor gradually
decreased, with the leaflets on the FB turning from dark green to yellow green or grey green, and the
MSF and FSR gradually increased, while the treated clusters of each combination showed significant or
extremely significant differences in LGFB (leaflet growth of the FB), fruit-bearing and quality at ma-
ture stage. Within the same block, the NRFC varied significantly among the three levels of treatment,
but was similar at the same treatment level among 3 block levels. There was extremely significant differ-
ence in MSF between blocks, but not between treatments within the same block. (2) Correlation analy-
sis showed that the block level was significantly related to the LGMB and TVM (tree vigor at mature
stage), while the treatment level mainly affected the NRFC and RSLF (ratio of small leaflet to fruit in
the single cluster), and TVM was significantly and positively correlated with the DBC (diameter at the
base of fruit cluster), LGS (leaf glossiness), numbers of total leaflet and compound leaf, etc., and nega-
tively with leaflet chromaticity index 1 L°,1 5 “and 1 C". Furthermore, the NRFC and DBC, TVM
and FSR were all positively correlated (+=0.357", 0.329™), respectively. As the covariates, the growth
factors such as RSLF, DBC, DBFB (diameter at the base of FB), NCLF (number of compound leaves of
single FB) and TNLF (total number of leaflets of single FB) were all significantly and linearly re-
gressed with the FBC and fruit quality of treated clusters. Specifically, the main covariates affecting the
fruit-bearing were RSLF, TNLF, DBC and leaf color, and those affecting fruit quality were 1 L', 1 4°,
1 C', Rchl, DBFB, RLTB (ratio of the length with leaflets to the total length of FB), and so on. (3)
There was no interaction between block and treatment. Among the covariates, the RSLF, RLTB, leaflet
1 C" and so on had significant effects on the FBC or fruit quality between the block and treatment lev-
els. The results of ANOVA (analysis of variance) showed that the combined effects of fixed variables
(block and treatment) and covariates contributed 40.1%-82.9% (R*x100%) to the total differences be-
tween the combinations, and all the covariates resulted from the main effect test had a significant im-
pact on the concerned indexes, which meant there was a statistical significance. The NRFC and FSR
were mainly affected by block (FBRT), and the FSR was also affected by treatment (INFC); MSF,
EPRF and TSS contents were mainly affected by FBRT, and the appearance quality was also significant-
ly affected by the LGMB. In addition, the estimated marginal means showed that as the FBRT and IN-
FC increased, the MSF, EPRF and TSS content decreased, but the changes of FSR between the block
and treatment levels showed an opposite trend. Moreover, chromaticity quality of fruit under medium
level of FBRT and INFC was the best, showing bright yellow-green. [Conclusion] On the basis of 60—
80 of INFC and 60% of FBRT with medium-strong tree vigor, it is a more scientific practice to adjust
the FBRT and INFC according to the actual tree vigor, DBC and TNLF, which can better balance the re-
lationship between LGFB, fruit-bearing and quality of longan. In the aspect of field management during
the flowering and fruiting period, especially for the high FBRT of trees, more attention in the aspect of

strengthening fertilizer and irrigation management and controlling disease and insect pest should be
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paid to maintain the tree and FB growth, prevent leaflet senescence, promote fruit development and en-

sure that the fruit can obtain the desired external and internal quality.

Key words: Longan; Reasonable fruit loading; Fruiting-branch growth and fruit bearing; Fruit quality;

Covariance analysis
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Table 1 Combinations of the block and treatment (blockxtreatment)
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Fig. 3 Changes in leaflet chromaticity of FB from different combinations during fruit development
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Table 2 Results from descriptive statistics of LGFB , fruit-bearing and quality indexes for each combination at fruit mature
stage
T H BME BORE CFIE BRAY pE JiH BME O BRKE CFHE BREAH pME
Item MIN MAX AV CVI% p value Item MIN MAX AV CVI% p value
R TVM 200 400 3.00 2887 — Rchl 4481 6125 5347 1046 0.00
AR SLE NRFC 2338 7930 51.64 4491 0.00 M K/N LFS 3.45 4.79 4.08 1234 0.26
TER R FSR/% 23.00 40.75 3198  18.15 0.11 - LFC 227 5.71 3.89 3132 0.00
FF K EE DBFB/mm 832 1132 9.82 8.89 0.04 HOGERE LGS 1.30 2.13 1.64 18.40 0.06
H & DBFC/mm 6.83 922 824 9.49 0.00 L 3336 40.67 3643  6.63 0.00
B J1ME TS 81.88  90.38 85.22 3.79 0.52 ld -6.85 -4.51  -5.64 1525 0.00
SR K TLFB/cm 2990 5457 39.82  18.00 0.25 b 1079 2151 15.19 23.51 0.00
A K B LFBL/cm 19.10 3843 2743 2033 0.29 1 C 1207 2269 1634 21.85 0.00
A K RLTB 5444  81.88 6935  11.31 0.41 e 108.64 116.89 111.77  3.02 0.001
5 [A#E SBS/cm 1.61 242 195 1334 0.07 FRFE MSFlg  5.52 7.49 6.50 11.98 0.00
FFE/NH S TNLF 66.50 11540 96.12  20.41 0.18 A% EPRF/% 5646 6494 6142 5.08 0.08
FRES M4 NCLF 1050 1843 1479  20.14 0.18 AT 1834 2312  21.02 7.8 0.00
&8 SSC/%

/N NLCL 526 7.1 630 8.11 0.01 fr 50.60 5531 5345 2.83 0.00
/NS RSLF 086 508 246 5713 0.00 fa 6.22 8.65 756 9.90 0.01
/NHK ¥ LLF/em 8.86 11.29 10.53 8.33 0.08 f b 3070 3571 33.66  5.39 0.00
/N 56 B WLF/em 325 393 3.57 6.81 0.19 fC 31.97  36.65 3459  4.99 0.00
/NHTIFR LFA/cm? 2347 3493 3043 1254 0.11 £ h° 7421 7974 7729 212 0.00

W :p R HII~H33 3L 9 ANLE [a] (1 72 5 S B PR 90 AT
Note: p values indicate the test values of difference significance between 9 combinations from H11 to H33. TVM. Tree vigor at mature stage;
NRFC. Number of remained fruits in single cluster; FSR. Fruit shedding rate; DBFB. Diameter at the base of fruiting-branch; DBFC. Diameter at the
base of fruit cluster; TS. Tree strength; TLFB. Total length of fruiting-branch; LFBL. Length of fruiting-branch with leaves ; RLTB. Ratio of the

length with leaves to the total length of fruiting-branch; SBS. Space between sections; TNLF. Total number of leaflets of single FB; NCLF. Number

of compund leaves of single FB, NLCL. Number of leaflet per compound leaf; RSLF. Ratio of small leaflet to fruit in single cluster; LLF. Length of
leaflet; WLF. Width of leaflet; LFA. Leaflet area; Rchl. Relative chlorophyll content; LFS. Leaflet size; LFC. Leaflet color; LGS. Leaflet glossiness;
1L leaf L';1 a". leaf a’;1 b". leaf b';1_C'.leaf C';1_h°. leaf h°; MSF. Mass of single fruit; EPRF. Edible portions rate in single fruit; SSC. Solu-
ble solids content; f L. fruit L"; f &. fruit &', £ &". fruit b f C". fruit C'; £ h°. fruit_h°. The same below.
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Table 3 Correlations of block and treatment with the TVM and LGFB indexes at fruit mature stage
T H AR BOHE - ORERE e E O AEKE RN E ANUNTEA
Item TVM DBFC LFC LGS NCLF LFBL TNLF LFA
[X 4H Block -0.338%* -0.207 -0.240%  -0.191 0.031 -0.138 0.098 0.009
A4b ¥ Treatment 0.022 0.464%** -0.025 0.060 0.037 0.081 0.016 -0.087
R TVM 1.000 0.278** 0.490%*  0.359%* 0.323%* 0.288%** 0.285%* 0.317**
T H Ttem 1L la 15 1C 1 A° Rchl /N B EE RSLF
[X 41 Block 0.286** 0.176 0.258* 0.235% -0.326%* -0.330%* 0.090
4b 3 Treatment 0.207 -0.009 0.184 0.180 -0.175 -0.097 -0.554%%
AR TVM ~0.635%* 0.437%* -0.660%*  —0.678%* 0.141 0.578%* 0.237*

VE AR B IRAE 0.05 A1 0.01 KA MR 3% .

Note: * and ** indicate significant correlations at the 0.05 and 0.01 levels, respectively.

| CBAK, 1 a3, Fa R TR Ak (. Al L, SRR SR
IS, BRI 50, 45 SR BERL i i B OGIERER R .
FAh, A RESE T (=0.357") A B 5
%R G=0329") L 5 XM SR G & G=
0.358" )} AR I 35 1EAH 5% , 1t B SRR SR B
IR AR RO 2 s A 35, 78 R R
far s I SR EA R FE TR, AT I 2R 3K B Bk s o

25 EMEHEERBERIFMEMRIRROINE
EFERFTES

251 HRSMERRERFHERARESRAGHE
2Rk RKad, FIHZI0EL RN, 4 B 45
R RN SRS o o R AT 4 SR B A R T AR R
%, SR 10 NP AR, B AL 1) p (B TE
0~0.041 2 [A], B A G it 228 . S5RRM, By T [
B AR B (X ZH AR AR 4, 4 S BE R A K R 7
UURANG S s AN S N S 5 R N R O B RS E S R e T

Ji 22 53 1 BT R 3k B 15.0%~66.7% (R B < 100%) ,
DUHRF Ry, Ul B H % 2 A 5 AR AR R AR R I T
Tk 8t v ook X4 AR B T 22 0 M T R R
Ko B WG BN AR &, K50 N 25 5248
B 52T 0 S35, DAHERR FE X 5 Z2 0 M 4 R4

[l 25 R R s (O Mg AR AR 5 2
AN RS R S — G H TR R R
— IEAH DG, BB AR RS AN S B B TR I
X, KRR SHAM] LIEMAX. 51 CHBHE
HEAARSC . AT, N SREGAIG L B A/ i S 3 %
B VO R, SR A B s T i S L i B
SLAE LR BRI D (R VR R R . ()5
M RS R R AR R EE R R R RS L L MM
K, 5 HHUH FE A OC, U0 285 R BEAS (0 fl 15 L i
B, B R R . | ko, MR, T A
R SR EEE AR I SRR S B, AT

T4 FHZEERBERFEMRIARVERFREKEFHEEFIE(P<0.05)
Table 4 Covariates screened out from growth factors of FB affecting longan fruit-bearing characteristics
and fruit quality of 9 combinations (p <0.05)

A & ERS{C%S )] BAR AP [

Dependent variable Independent variable (Covariate) Model R* Model P Regression model

FRHA RAUNRFC /N SR EE Gep) BRI 80 Q) VB R G 0.667 0 ¥=26.226-12.847x,+0.24 1x,+4.289x;
RSLF(x,)\TNLF(x,) .\DBFB(x;)

JE R R FSR ANUE G ACINUREICON W ACON WekCHN: L =1 (D) 0.466 0 y=—155.987+4.043x,+3.385x,+6.411x,~
RSLF(x), LFC(x),1 L (x),1 C (xy), NCLF(xs) 3.678x:-0.580x;

BRFEMSF 1L G)GERHEE () 1 L'(x), DBFB(xy) 0.150 0.002  y=8.348-0.079x,+0.109x;

A Z EPRF |/ ED) 0.052 0.041  y=54.519+0.067x,

] Y Rchl(x) 0.195 0 y=16.421+0.089x;

W& SSC

fL 1L CGDN b Ge) MK G)  1.C )1 b' () \LLF(x:) 0.544 0 y=41.97+2.083x,-1.719x,+0.340x;

fa A KD RLTB(x) 0.163 0 ¥=9.28-0.025x,

fb 1 C G, MK (), 1 a" (), AHEK L) 0.642 0 y=20.436 + 0.405x, + 0.49x,~ 0.394xs~
1 C'(x), LLF(x»), 1 a’(x;), LFBL(xy) 0.028x,

fC 1 C G, MK G, 1 a™ (), BB (x) 0.636 0 =22.355 + 0.394x, + 0.439x,~ 0.345x:~
1 C'(x), LLF(x), 1 a" (x;), LFBL(x)) 0.028x,

£ h° AMHEAKEG), 1 C G, i) RLTBG:),1 C(x), LFC(xy) 0.194 0.001  y=68.29+0.042x,+0.277x,+0.425x,
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B S EdE. REROERRFELS ] CHEH
B b o6, k2 /MK a1 b1 C R
. T, LC R, /M, i ERAT, £ L f b
£ CHIE A T A s, B SR € g [ B SRE VR AR () B S £
HKC A KIS o f A CHtx, 5 hiE
FHOC, 2 B R P AR R T, SR €80 Al ) 9% T 4
. FHAN S RIEMHSE, L a1 C5f CHtf
K, Lb 5 LK, Ut ik 28, 0 ) 4%
o, TR AR ) A B €, REAIEIR . B2, 4
SEBRERG PR I B 5 IR RE P AR 2R R
TR VEMHKE N RS, Y SRR VBT
it T U8 B A 5% 5 8 5 R B AR KRS
W R, T DA KBTI SR S PR R o

252 ATEALEZERRUARESRAARLTEHN
Wy 2 RS 5AT DAEE SRR SR S8 5 A R AR
B, I8 T ARG 6 45 BRI 2 1 B AR ot X 2H A Ak

AT AR T E T RSERERT FHE
T (PR AR B0 ) 76 [X 2L AN b B (] g A8 ) 7K S ) (1) 22
SR ENE . PTA RS SR AR I RS IS R B AR
0.401~0.829 =[] , i B [F] 5 48 5 5 ¥ A8 & 1A A
F R 8 41 4[] S A8 5 1 0 ik 28 M 40.1%~82.9% (R?
fEx100% ) , 5T #iRk 2 8% 5y U BH AR e F 8 b ([ A8 B+
AR BN B SR AR 22 S (M AR RE R v o TE RS A B
SE RPN AR S 2 SRR AR I P AR T R R
(p<<0.05), B Gu it 7 3, DA it 24 1F [ 2 A% &
=R R A A EENSHE L.
BARRIA : (O 45 R 5 AL B (WIAR B
FERHO MB35 M T B AR AN % (p=0) ,
T DX 2H LA SR 200 A B[R] I I 35 R 1 9 SR %
(p=0.021.0) s PpAB -, /INF SR USSR 5 25 5 1 B
FEA RBORTE R Z (p=0) , RN S EUE o 1
AR A (p=0) , T SR A e LR CYY

F5 FYERRERPHMETE/ERBENXA LEMDETE (p<0.05)
Table 5 Blocks , treatments and covariates with significant difference based on main effect test (p<<0.05)

Depengen s bepndent WP L
variable Sources Model P variable Sources Model P
L TS [X 4l Block 0.304 0.829 [X 2H Block x4b## Treatment 0.206
NRFC *# 415 Treatment 0.000 1] b 0.002

[X 2 Block x4b#E Treatment 0.266 ] C 0.001

** /NS L RSLF 0.000 * /N LLF 0.015

o AR/ NI 4 TNLF 0.000 fa #* [X 4] Block 0.000  0.401
FERRFSR - * X4 Block 0.021 0.628 4bFE Treatment 0.139

** I P Treatment 0.000 [X 2 Block x4t PH Treatment 0.541

[X 2 Block x4b#E Treatment 0.137 #* A7 % K H RLTB 0.000

% /NS RSLF 0.000 fb *+ [X 71| Block 0.001 0.699

o AT T4 NCLF 0.000 b3 Treatment 0.985

** {4 LFC 0.000 [X 21 Block x4 Treatment 0.508

wHH L 0.001 ** ] g 0.005

* 1 C 0.021 ] C 0.000
BRI EMSF  ** X4 Block 0.000 0.522 #% /NI LLF 0.007

4b3# Treatment 0.111 fC ** [X 20 Block 0.010 0.674

[X #H Block x4b#{ Treatment 0.158 Kb 2 Treatment 0.868

* JERRH 0.023 [X 2H Block x4 2 Treatment 0.600
WEZHEEPRF  ** X1 Block 0.000 0.484 * a 0.027

** Jh 3 Treatment 0.006 * 1 C 0.00

[X £ Blockp x4t 31 Treatment 0.409 * /N LLF 0.020
AIPEVERTE ** X 2H Block 0.000 0.441 || &° ** [X 71| Block 0.000 0.540
e SsC Kb FE Treatment 0.231 * JbPE Treatment 0.027

[X 2H Blockx 4t ¥ Treatment 0.749 [X 21 Block x4:F Treatment 0.586
fL ** [X 21 Block 0.001 0.649 % [H-fh LFC 0.004

4L Treatment 0.069 #x HI K L RLTB 0.000

T RIS AL A B SRR R AR R 8 2 1 DAL b B e AR

Note: The * or ** on the upper left corner of the source indexes indicate the block, treatment or covariate that significantly impact on the depen-

dent variable.
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REEMEEL T ERE (ORI E TR
FRTVE M [ & 5, 35052 31 X 2 1 R 8 3 5 ) (p=
0) , Ho ] £ 2504 57 2 b HE B 2 2 520 (p=0.006) 5
3AMERR R, CH BT 2 B PR R FE A R
Mo B UL, SRR SR R M SR Sk B S SRR
{OES S TR D RN S eUS - A g 28 P
KRB OMPROFEME £ L' f o f b f Cfh°
P52 3| X A IR R E 52 (p=0~0.01) , Ho i £ hoik 5%
B LT B 50 (p=0.027) . WA EH,] b EEH
M £ L' (p=0.002),1 CHeZEHWRE L' f b f C,
A ARG B A e U I S e AR £ o R £ R

AL, XL RIAL B0 P A 2% SR PR S AEAE S AR H
(p=0.137~0.749) , i & A . B2, BRER R
KO P 52 B SZ A2, F b 3 SR 3204 [R] 1
52 B Ab R FE A 5 SR SR/ S ISR ) A
2 DX A (R R, T AW it o3 52 3 45 SR B A
Az O Ty €0 A RN TH R K B (10 55 25 B
253 ATHERBEHAKRTANEZHNERHEH
Fo R R SR A ATAE A TR AR BT E S
B, FEHERR T R B TR A L, /A8 T A R4 A
SRAREE SRR AN G 5 i b AE X 2T AL BN [ K
R bR A (R 6D

* 6 HHARTENGERIFEMNRFIBIREXEMLEREKF L EERPREEER

Table 6 Comparison of the estimated marginal means of indexes (P <0.05) describing fruit-bearing characteristics and fruit

quality of 9 combinations at different levels of block and treatment

T H X 2H Block CFRAkH: 2 FBRT/%) Ab P Treatment (W) 4f HL R SR AL INFC)

Item 1(30) 2(60) 3(90) 1(30~40) 2(60~80) 3(100~120)
B A LB NRFC 49.932 55.097 53.098 37.135 48.746* 72247k
TR ZEFSR 37.530 29.268* 29.709% 23.030 34.427%* 39.050%*

B LT B MSF 7.296 6.566%* 5.811%%/ %% 6.761 6.527 6.385*

A fr % EPRF 64.104 62.838* 59.193%% /% 63.279 60.9527%* 61.904*
Al ) & R SSC - 22.738 20.594%* 20.328%* 21.420 21.359 20.882
fr 52.442 54.270%* 53.748%* 53.072 53.837* 53.551

fa 8.270 7.700 6.711%% /%% 7.919 7.241% 7.522

fb 32.687 34.176%* 34.335%%* 33.726 33.705* 33.766*
fC 33.768 35.156* 35.072%* 34.750 34.557 34.688

f he 74.788 78.079%* 78.903%* 76.474 77.736% 77.560%

T B R E A 0 R X B B 2 KT SR 1A 2 7 0.05 87 0.01 KPR R .

Note: * or ** and /*or/ ** indicate the differences of the discribed level from level 1and 2 of block or treatment at 0.05 or 0.01 level.

COXFIX 2 CR bk R O T &, BE# X ALK P32
Th iERE BRI E TR TR S ER
Fetadh . Horb, X402 A3 24 8 2 s B 3K T X
Y1, XA 2 R0 3 2 [a] 1) SR A n] V1 [ ) & &
T E R HR R EM T & RFEREEES,
XA3HBART XA 2, FR,FEH X HKFT,
£ L0 CHE he) 8 ETHES £ o MR R EE
B, o R S VR 1R SR8 (i ) W 5 IR AR I SR 4R
X 2H 2 13 (R 4 MR bn 5 IX 4 1 22 57 2 3 Bk
B HEXH2 M3 2 M ERARE  XHAIKL o
WEEm T XA, HXHI M2 Z HEER. A
T 5 60% 1T 90%% H k4 R e AEL R 11 6 SR 22 L M I 12k [
Y& & RREEMFZOE S L' b f CH
f RO TR ZES HPRFE TEEf o ZRINE
Fo UbAh, AR A FAURE X A KPR T 4 v, HLBA
X 2H 2 s SR A (H X AL E B R 22 5. 7T

WL 60% B kA L 28 AT DURAF AR I 7K 2R, 46 11
BT AT R AT A R E A A L R IR R
5T, 2 B IRAR S R A

(X A3 YU B AR R A T 5, b & ALK
PRI, BB AR ARV R R i iy, HKF 2 13
P45 2 B B 3 e T KT 1, KT 3 1 B A SR AR
W3 T KT 20 R, B SR &  n) A A AT
PEE R & B 2R Fiass, Hdoksr 3 1 s &
FRT KT LRI 2 (B 1 2 Z [ 2R AR K
P2 A0 3 AT B R BRI T KCF 1 (EKE 2
13 2 [8) T 55 35 22 5, 0 3 AN 7K Ta) i ml e [ F 4
TEERARE. IR T L CHE3IAN LK H
Tl 2 A, RO EEIL LI IR 2 Dy e e B
BAK, £ 6 WEREKF2 I3 Z ML 25K, Al
W, 60~80 R4k HAH A AR I, iy B R A
BRI A VR R T ) SR o R R RV [
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A AL T AN [RIAEREAE B 7 2500 e IR 45 SRR i o )
S, DA A B AE T AR s Y L R AL SRR B
g SR AR S T o B A SE R S A R R
BRI 50%~60% LR S H 60 K7, 3 JE 11 [B] 45
BB, I FE PR 17 305 35 TR SR 15 1 1) At 4
Hro VA EWRICIUE R 1 iRl R A Bl AR B A SR
(1 ) 750, AELS R 2 2 (] AH ELVE F DL RE = 35
BB R AL, KT 85 R 5 Ak F 45
REHAERKREZ KRB A THE. AUFARTE
HebR T 25 BB AR K 22 7 g st b, o3BT T AR B
S5 ) B SRR 46 R SR BN 4 AR AN R
SIS, I B R R R G B AR
[ AAAAE RS HAEF o H46 BA SR 4 3 S 5 ) Rl A
FATEAR IR TE RSN RR AP (1), I R R
By A 1 b ¥ U NN - A1 R L g N = <
BB S B R REE SN b, Bk
R G R B 2R R O, IR B R
(IR, , T st FARY 35 S5 7 S 20 R A I8 385 TEAH OG5
B AR R A o5 R E LT A
EHIEAXR, X 5FREFEIYN IR SRR RS
R R R R R EA O —

DR 5 25 SR AR A A LA B A 4 KF
PR R R AR R R 78 R R AR T B
TE T LI LR B 60% 1) F kA SR 2 AH R LA & 3, R
i R AS A (0 B SR T A T R VA M T TR
R AR AU €8 B i 5, X SIS BH AL SR 40 13
SR S5 A R AR T SR S N AR AN T, A B
T2 R R SR FEAR—FY, A, 4

BB, 3 2 PR B R AR, U S
W EPR RN 60% , 5544 5 TR M AT DU R
30%, HEAFER . HU R 5 R RAL L, L
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JE (X234 8.24 mum) AR/ INH 2 B (I 96 FOKIE %
G PR AAEHTAR AR, B RO AN B 1, T
AIE AT dn SRR A (B AR 120 RE - A
FEVURTE U 2P ST i = Y EPO R R P B UK (i
R BPREE R R AT e SR SR A, R AR T DA S 5 vy o
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B R/INVEERE R R 5=, Bk 1 B R AR R K Oy
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PRAE AR AT A— 35, A L 249, XA FLAR R
33 FRhAESHBRRZEFXIXIEE R
A

H T IR 8 T8 KT AR RR, LIRS R
REAIE , B 8] TR PN AN [ LA ) 2 SR LBOR 1A
PRZESE . BRI, S K AR ISR U, A b R 42
FH B B, L 28 AR AR A — B, (R FE SE PR AR TR AR
MM B, CHAER T T KM R E G, )
AN ] kG R A A BN A TR IR AR R R
TEARIG H, X 2H 2 8 R AE s 24 I A 35 8 A8 T B
IR EA R A ER K ) SRR A AR
PERE TR & & AR KP B b T 55, S CR
LA B i, {H 7% SR 2. (26.29%) B AR T X 4.
1(37.24%,p=0.009) , 5 [X 41 3(32.97%) th H % K %
PR A XA A, 3 AN B K 2 TR B 7 SR 28 2 S AN i
Fo N T HERER KA BN S R R
R ELIE DL, AW FUR FH 22 038 40 [V 37 1% HE P
A i, R FH T 22 50 ks Ber A8 & (0 A RhE , 3145
HeBR A2 2T 05 ()75 S4B AR A5 B IME , R INAER
SE S 3 A X AR IR 45 R BEAS IR AH O AR K R 7K
SEEUR AT X 2 A BV R % (29.27%) B
SR EAR T X 20 1(37.53%) , (H 5 X 21 3(29.71%) 1R
FEI 5 AE KPRV SRR A AR (23.03%) , H 21K
FIKF2(34.43%) F17KF- 3(39.05%) , 5 S ME (1%
U AR — S B . i, FEBGE 3 M IX A
PREE R B A E K — BT, P Z i g R
REMERf S A [R] X 2H 15 5 AN A B 7K P56 Ak 2 DR A
REBER W [FAE, RR OS2 3] 745 R 6
B AR A R IR

FAN, e S I RAB S T L] AR (XA A Ak
HD 5 EECAVER X5 5248 bR 22 5 (1 DT Rk R
e AHE T BIN B HAE & DL B 5 U 1 R B 4
B, o RAER /NG LUt B 1 ] 5 A 5 A
A B IR A A FH DT R 2 UK 1A 2 DA TE B AR R 5
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g5 L RTIR , A H O e IR 4 TR B AR KR
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