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Effects of Different Light Quality Ratios on Yield, Quality and Photosynthetic
Characteristics of Greenhouse Strawberries

Chen Jiaxin

(Institute of Forestry and Fruit Trees, Shanghai Academy of Agricultural Sciences, Shanghai 201403)
Abstract:To clarify the effects of different light quality ratios on the vyield, quality and photosynthetic characteristics of greenhouse
strawberries, and screen the optimal light quality ratio for high quality and high yield of greenhouse strawberries, the main facility—cultivated
strawberry varieties were used as test materials. Difterent ratios of red, blue and green light were set using LED light sources, with white light
as the control. The effects of different light quality ratios on strawberry yield indicators such as single fruit weight, single plant yield and unit
area yield, quality indicators such as soluble solids, vitamin C, titratable acid, sugar—acid ratio and aroma components, as well as
photosynthetic characteristic parameters such as photosynthetic pigment content, photosynthetic rate, stomatal conductance and intercellular
carbon dioxide concentration were systematically studied. The optimal light quality ratio was screened through correlation analysis and
comprehensive evaluation. The results showed that different light quality ratios had significant effects on the yield, quality and photosynthetic
characteristics of greenhouse strawberries (P<0.05); the light quality ratio with higher red light proportion had a significant effect on
improving strawberry yield; the reasonable ratio of red and blue light could significantly improve the nutritional quality and flavor quality of
strawberries; the appropriate light quality combination could effectively promote the synthesis of photosynthetic pigments, improve the
photosynthetic rate, and enhance the photosynthetic efficiency of strawberries. Comprehensive analysis showed that the red—blue light ratio of
7:2 (R7B2) or red—blue—green light ratio of 6:2:1 (R6B2G1) was the optimal light quality ratio for high quality and high yield of greenhouse
strawberries. Under this ratio, the strawberry yield was increased by 12.3%~15.7% compared with the control, the vitamin C content was
increased by 8.9%~11.2%, and the net photosynthetic rate was increased by 10.5%~13.8%. The results of this study can provide theoretical
basis and technical support for precise regulation of light environment and high—quality and high—yield cultivation of greenhouse
strawberries.
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BRI (S5 AR bRIE R —30) |, v, T, KB
S, AT A BERPRINE , BRI

(1) AT EEIEY & SRR ORf#£0.1% )
Mg, BERRAS o, BRI AN, HIE4U
U8, BV, TGO B L, BT O it
HRL K%, BAFEEZMEIR, BOFHSHE.

(2) AR CE & R EIE , BOERER A 10 ¢,
BIA20 mL 2% SRR . WHEERLAIIK , $e R 22100 mLAs S
o, H2% R RS BOE A B2, $55), #E30 min, FHIEAR
g, BUERR20 mL, AL mLIERFERF], FH0.05 mol/LAt
BRI , BRI 6 H30 s 1k, 1d5%
WA &, TR gERCE &, A mg/100 g,
AR EEE3 R, BOFIE,

(3) AITHERR i SR RO 2 e, O AR
10 g, MA20 mLZERK, HHERSIHK, 52100 mLE
Wi, HZERAKERZZIE, #5), #7830 min, UYL
18, BQEW20 mL, AA2IEE EFE7577], H10.1 mol/L NaOH
FREE IR, BRI 6 H30 s 1E, 5
NaOHARER BN, AT E R &= (DRI ) |
AN R Y, TAFETEZMEIR, BOFHE.

(4) WERRIL: ARSI PEEIEY) & 2 AR e R
TR, AR R BB L=rTiE M EIE Y & + T E IR
T, WHER LBk, AR LSBT, XURERLE

(5)FSA 50T - R SAH RGBT ( GC-MS )
BORMGE , BOERERN20 g, AT A, ITAS mLZEH
JKFN g NaCl ( $25 ionic strength, fESEFSRBENL ) , %5
E, 60°CHEEMALLS min, R EARAE (SPME ) J7ik
RISy, BN ] 15 min, SRJ5 A GC-MSIGHE T4
Br, 38 HTHP-5SMSBAIEHE (30 m x 0.25 mm x 0.25 p
m) , B NASR, WHLOmL/min, PEEECEE250C, 2
FEL10:1, BRFFFHE: PHRIRE40C, 43 min, PL5°C/min
THEZ180°C, 4452 min, FHLA10°C/minTHEZE250°C, {15

=N
H
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5 min; WG AMF: B BT (ED) , 8RR E230C,
HLFREHRL70 eV, BT A4 Flm/z 30~500, i ENIST, Wiley
libraries F11 [ FRUH — A0 75 % 78 B SO0 o Fh 28 0F 3B AR T 55
i, BREREENEIR, BOFE.
234 A RS EONE
ARG A RSB I S A AR AR IR SR S A
17, BAEHIE 1k, BRI E LT
(1) HAESEAE . RAEREZOEAIL (Li-6400XT,
LELI-CORAH] ) M, PRSI A (55
3~4FJEFTIE, KB JoRRE . i), aEdet
BHR (Pn) . BILRHE (Gs) | M AARBRIRE (Ci).
ZMEHA (Tr) 250, WERE R F49:00~11:00, BT
JEMRFER | IRBGE R, SCATEHIE TRUEIRAS, WER, Ot
B A S R R 250, AR AR B E 800
T OGTREE NIS0 wmol - m™ 2.5 ' (FikE
JEER—E0) , BB EE N 100k, BOPFIE, S0 i)
Humol *m™ 2+s5 " (Pn, Ci) . mol m 2-s5 "(Gs) .
2.5 " (Tr) o
(2) A EREEME : RAOCELNE, HEHR
AR BAE T REM (S50 S e —%0) , H0.2
gt b, ZBRENK, SRR, BAWRES, IAS mLIEK
CPERVD ANy, BRI, #5250 mLAS R,
TR B ER TR, 85, E R R E24 h, )
) EERR6 hiE 58—k, BIR R T R, K5 FHIRAUEIE,
BCEVE, SRAS RT3 #5665 nm. 649 nm ., 470 nm
PR I ROGRE , ARIEAXITI 42, 2k EDb, 2
B NREE, B mglg, BMEMEZEIR, BCF
A AT
M4t Eadi (Chla) = (13.95x A665-6.88x A649) x V/
(W x 1000 )
M43Zh & (Chlb) = (24.96 x A649 — 7.32x A665) x V/
(W x 1000 ) JAE P E SR (Car) = (1000 x A470 -
2.05 x Chla — 114.8 x Chlb ) /245
Hrr, A665. A649. A47053 525665 nm, 649 nm, 470 nm
P PR, VRERIBGRIATS (mL) , WA EE ().
2.4 HIEAE 5 54T
AR I A T 52 B 35 R Excel 1 TR LIS A, 2
SEAR I, B OREE I e R M A HER I . SRHISPSS 26.055 1
AR TR b, AR R
(1) Fr 230 (ANOVA ) = ARG FAb FRLH i) 7= 4
fobn . S BIENR . DGR RRES B TR R T 200, e

mol * mol”

mmol *+ m”

ENGIb A RS =S it AN i) Al P T T E S L)
P<0.05.,

(2) ZTEIH: FHDuncani & 25 b X 45 Ab FiiZH 2>
] (e b 22 S 164 T 22 T LU, WA A5 A B =2 ) 1 2 S Wl
P, FRARMCEFRREFEE (HFEFHRREFARE,
ARIFHRFRZEFBE) .

(3) AEMEAMT: R Pearsondfl TR/ HT 7, X6
Blc Lt CZOGHEl . eI SO ) S adais .
Fitehn GG RHESECZ R TS T, B E A2 M)
HINTEICER, AHSCHE RBOM LB, HISEHE R, >0
HIEARDG  r<O R R DG, 2R/ F IR A P<0.05F1P<0.01 .

(4) ZZBVH . RHZRGMHTE: (AHP) XERFDEE
e LU R ORI TER G VAN, SRR | bR PR
PrE B i AAEEIEY O B R CE L BRI
AR, MR MBS MEFME PN e bR, HLE
BIA R, RSB MLEATEM A5, 155 s Ak
FRL R A e DGR L

FrAEAEILL FEIME + brifE2E” (Mean £SD ) F,
K Origin 202 VA2 il I3, EDWL /R A [RGB RC Xt 2%
FEPRIGFE IR

3 HBREHH

3.1 RRERE LA B =B B 7 W
3.1.1 HURERZE

AR BTAE Hook R R E AT 52 (P<0.05)
HACHR R E AR B 25 5, FAAREB AL AR - X R
H (CK) R H A18.23 +0.85 g, AL F, B—21E4b
PEOT1) SR F R, H22.56 £ 1.02 g, B MEAIET123.7%;
HPIRLL e+ LA HE7:2: 140 B (T8 ) , PSR EE H21.89 +
0.98 g, HXTHRZAHET20.1%; LLHDEHC 73403 (T5) F
8240 (T6) HILE /I H21.32£0.95 g, 20.78 + 091 g,
BN A BT 16.9% . 14.0%; £LWC+40GR H6:2:240
PECTT7 ) HN8:1: 14034 (T9 ) FIRHE/351°419.87 + 0.88 g, 19.23
+0.86 g, BXTHRL 3 HET8.9% . 5.5%; LI W GH HLs:54k
FH(T4) BRE N17.65+0.82 g, MEAKT XS ML, HxfRLA
TFE3.2%; H—WGAbHE (T2) FIBi—sGabHE (T3) B
RERMK, 251 01432+0.75g, 13.89 £0.72 g, XA
Iy RE21.5% . 23.8%.

LR R, T1, T8, TS, TOAMHIA L i
F T IR A A AR L (P<0.05) , T15T8ARHILH 2 (1]
ERANBE (P>0.05) , TSHTOAFHA 2 6] 2% F A %

+029-
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(P>0.05) 5 T7. TORLFREH HIR i 5 %0 BAZH 22 [R] 22 S A i 3
(P>0.05) 5 T4, T2, T34bHRL PR & B 58T X IE 4
(P<0.05) , T25T3IH Z MZERARE (P>0.05) . H
BT L, 215 e A8 i () S e B ) e B AR B (TR
W, P2 O+ SO H 72 LA B A R T AR
R, SIS, MG BRSOt DG
BARAYGBAC HER) Ry R A

3.1.2 Hipk R AL

ANTE) G BT T R 25 LR 7 1 52 e 5 B R A8k
ERFEAR 3, WHFEREZESR (P<0.05) , BAAIENR
QR XFHREZE (CK) Hpk™ i 4285.67 £ 12.35 g, #-Ab3IA]
o, TSALFRZA (R7TB2G1 ) BBk ™ htfefm , 358.92 £ 15.68 ¢,
X IR 4R T125.6% 5 TIALBRA ( BA—215% ) fkkrahih
349.87 £ 14.95 g, BATHRZ$EF22.5%; TSALIEAL (R7B3)
FITOALHZH ( R8B2 ) Fbk ;™ 5 431 41336.54 + 14.23 g, 328.76
+13.89 g, B MR 3 F17.8% . 15.1%; TTREFEA

(R6B2G2) FITOLLHZ (RS8BIGI ) Hikki=43514308.92
+13.15 g, 301.23 + 12.87 g, B I 5354 F+8.1% | 5.4%;
T44b 32 (R5BS ) Hbk™ f°8276.89 + 12.11 g, &AL T X
A, BRI I%3.1%; T2AMHA ((PA—3550 ) ANT3Ab#
ZH (B0 )RR iR AN, 43901 218.76 + 10.95 ¢.210.32
+10.68 g, B IR 735 T F$23.4% . 26.4%.

LW R ER, TS, T, T5. TOAMFHL bk &
3 R T B FHAB AR FRZH (P<0.05) , HrPT8AbHIZH
R it m, ST Z M 2557 83 (P<0.05) 5 T7. T9
AE PR B i X IR Z [ 22 AN 2 (P>0.05) 5 T4,
T2, T3ALFRLH bk BT XA (P<0.05) , T34b3
AR AL, ST2ANHA 2 025 57 B3 (P<0.05) . 4
B I PRI AT 0, Sk RS PR E AR A e, 2
6 H A i DG B E F AN BB (R B SRS, S PR
6, R FARAE Tk, P A TR, PR 2 SRR,
AT 25 4 T bR i s M — WL . B0l 2D L]
BARBOGCTRC LA A AL 2R A LR SR, S 8O
SR O/ WAL B s o (A v 1] 2 (A £ 7 T 8
3.1.3 B TH AR R AR AL

AN TR S 5t B b T 5 5 B TR R AT AR 3 R

(P<0.05) , Zfbia# G | bk e 8, a
6 i b ELRA O 5 . S A 32 7 R RO A
Fo A (CK) M A 5o 1.71 £ 0.07 kg/m?, 4%
AhEELA R, T8 (R7B2G1) AN A= B, ik 2.15 +
0.09 kg/m?, HXIRAIETF25.7%; T1 (B—2006) k2,

030+

4 2.09 +0.08 kg/m?, FXFRELHIRETF 22.2%; TS (R7B3) Fl
T6 (R8B2) L7 AR ™ 43k 2.02 + 0.08 kg/m?, 1.97 +
0.07 kg/m?, EXTHRAAHET 18.1% . 15.2%.,

T7 (R6B2G2) . T9 ( R8BIG1 ) B [ AR 43 5 N
1.85 +0.07 kg/m?. 1.81 = 0.06 kg/m?, 5% FRL AT} 8.2% |
5.8%, SXTREATCEE2ZS (P>0.05) ; T4 (R5BS) Hifi
A= R 1.66 + 0.06 kg/m?, BEACTXFIRLL; T2 (H—3%
J6) L T3 (HR—5t) BN I R, 40 131+
0.05 kg/m?, 1.26 £ 0.05 kg/m?, HXF ML T [% 23.4% . 26.3%,
T H AL B (P<0.05) .

LEG R AR T, B —2DbmARIR TR, A
LN + 500 7:2:1 AL L 7E BRARES BRI R 7 i 1 3R
PUSEAL, H3E G iR A UBLAAR B  OR
3.2 AFYEBRELS A B2 & R R I
3.2.1 AIEPEREDEY) A AR L

AN TR ' BT E be R R 45 AT P DB W) & 5 5 e B

(P<0.05) , £05 L ELFE O & 0 TR TR
X REA TR I & B R 10.2 £ 0.3%, T6 (R8B2) #ig
i, 15 12.5 +0.4% , B IRA T 22.5%; T8 (R7B2G1 ),
T5 (R7B3) KZ, 73591 122 £0.4%., 11.8 +0.3%, %X}
TRHIRTF 19.6% . 15.7%; PA—2156 (T1) M 11.5+0.3%,
WA T2 4 A b e

W (T2) | 5ok (T3) WiFHEIEY & &

A, 23908 85+02% . 8.1 +02%, WFHMLT XA

(P<0.05) ; T4 (R5B5) 5 9.8 +0.2%, S5 HRL I FH%
5 (P>0.05) o FIUL, SRZ0GRT bAoA ng, Iis s
JERI A RE HE— L8 TG 7 ) R SE A s 2, 1 m
AT PERDE AR R

322 4% C FEaAfk

HeAEF CFRZESCHAZm R, AELE AL
B ERTERYEAE R C S (P<0.05) , iEEESEnT R E]
ENRETHER] . YRR 4EA 2R C &2 58.3 £ 2.1 mg/100g,
T8 (R7B2G1 ) frimfief, ik 64.8 +2.3 mg/100g, xR
$EF+ 11.2%; T5 (R7B3) IRZ, N 63.9+2.2mg/100g, #
Xt REZH4ETE 9.6%; T6 (R8B2) 4 62.9 + 2.1 mg/100g, X}
MRHEET 8.9%

Bt (T2) mEefedgiA R ¢ G, &ah 61.5
+2.0 mg/100g, [HIEfEFLHI A A; B—206 (T1) |
B (T3) 4390 59.1 £ 1.9 mg/100g ., 56.2 + 1.8
mg/100g, P T3 BEM TR (P<0.05) . F£WHEOL
JEYEA R C AR HDERT, MLt riE R AR S
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AR, G B — LA R £ A i
3.2.3 ALEEMR &R IE

N[5 e X s i TR 5 R PR IR A R
MR GRS, Z0CH TR T AR SR, e 2

PEFHBREE . XoF REZH AT IR T : ol 0.52 £ 0.02% , H—2100
(T1) BREERAE, M 0.41 £0.02%, BRI T 21.2%;
T6 (R8B2) . T8 (R7B2G1) 435Ik 0.43 +0.02% . 0.44 +
0.02%, BXTIATFE 17.3% . 15.4%.
W (T2) FREE SR, 0.65+0.03%, HBXFHRAL

2T+ 25.0%; T4 (R5BS) N 0.55+0.02%, Wi T-XF R4 ;
FAFEA T, LR/ REIMA (T8, T9) SffR NS =T
LT WEERe L, (HIERE2ZES (P>0.05) o

3.2.4 WHIR HLRYE1E

WETR L 2 A B R RE BRI AZ O AR AR, £LHEDERC L 7:2
(R7B2) MIZLHEE + 496 6:2:1 (R6B2G1 ) Wb E AL HAs
BEIR L (P<0.05 ) X FRZAENR LR 19.6 £ 0.7, T8(R7TB2G1 )
WEIR Lbfe i, 35 27.7 £ 0.9, B AL $2 T+ 41.3% ; T6( R8B2)
WZ, H29.1£0.8, BXTRALT 48.5%; TS (R7B3)
21.5+0.7, BXATHRAEET 9.7%.

Ot (T2) | 50 (T3) Wi lLEAk, 4351
H13.1+£0.5, 10.0+04, BFEMLTXRA (P<0.05) ; T4
(R5B5) M 17.8 0.6, (KR FXHIRLL. Al UL, mLOEiEER
WG TC LU R [ S S R R R, I 2 T e K
G EOL YIS RERR LU TC SRR, BB R LR G
Ty
3.2.5 FAMIHAEAL

GC-MS 3 Z R B, AFEDGBIAC Hoxf B A <o
BIRDISFIARXS & M 2, 2L A A3 2 A
SRR, AR BEAEHFIEFIYR S &
(P<0.05) o Xf REALAGIN H A Ui o) 28 B, BRISARXS & &
N 452%; T8 (R7B2G1) Kt 36 Fi, FRASHIXS & &ik
62.5%, BATHRAIHETt 38.3%, HhZ 57N, TR
SRR RMER Y BUE REHN; TS (R7B3) £l 34
Fft, BEISHIRT SN 58.7%, BRI 29.9%.

P21 (T1) kI 30 B, BEZEAHXS & 50 50.3%;
Bt (T2) . 50 (T3) Kl i & U8 sHY 22
i, 19 B, BRISHEXS S0 38.5% . 30.2%, WHEMT
XFIRAL (P<0.05) o FIALLWOGAL G RERE F A & W) o
G U DCER A IE R, 18 BEEOGRINATT #E—DAR E  K
GBI, (SRS XUR B RAR

3.3 REPEJRES Xt EE b a4 R 5
331 AR RN,
ARG L FEAE I 7 iH 4R a HERER b M il
NEE R, 060 RREGE R . S8 fe e
AR A (P<0.05) . X R 2% %K S5 ( Chla+Chlb )
9 1.85 £0.07 mg/g, FKHAE MRETEN 032 +0.02 me/g;
T8 (R7B2G1 ) MHERE Mk, ik 2.32 £0.09 mg/g, HXt
MRAHERTY 25.4%, KA E PR EHEHF 0.41 £0.02 mg/g, BXT
MEAHHRTE 28.1%; T1 (FR—4156) . T6 (R8B2) M4 i
T 0 2.25 +0.08 mg/g. 2.18 £0.08 mg/g, HXf ML T
21.6%. 17.8%.
B (T2) MR AN 1.52 +£0.06 mglg, Hi—
5% (T3) UK 121 +0.05 mglg, 45 FAE T 4 R4
(P<0.05) ; {H T2 B2 MRS A 0.35 £0.02 mg/g,
W X IR AL, R WE TR SESA S N R A AL, MR
YOOI BET] o JUAh, MR a/b IWIEAELLHD A ST
e, BOHHZI LA T RAEIO6RE, I—RIDLERCE.
332 LA HENL
ANEDEBC X FEARAOL AR (P ) S0 &, 208
Ot + 06 7:2:1 (RTB2G1) JeG R, HAAEIRRI K
WO K7 AR E MmOt A 7K (P<0.05) o RS2 R I
Xof B ZH O B 3 %M 152206 pmolsm™ 2+s” ', T8 R7B2G1)
k172207 pmolm™ 2.5, B HEZASET 13.8%; T6 (R8B2),
T5 (R7B3) 7% K 16.8 +0.6 wmol=m™ 2-s~ ',
16.5+0.6 wmol m 25 ', BXHELFET} 105%. 8.6%-
F—2T56 (T1) HOEAHERN 162£06 pmolm™ 2+,
BEAR T 2L e dl & R —6 (T2) L -2 (T3)
R 12,1 £05 pmolsm™ 2*s” 1, 9.8+ 04 wmol'm™ 2+ 7,
WECTRTIRAL (P<0.05) o WHASERER , £A0sts
I 1T 10:00 IRBEAE, 210 CAl G AR LA A
W, HAPE TREEEELN, RUNZI A G TR
MG, ERABOCERE,
3.3.3 SALFEM AL
SALTEE (Gs) H¥LGERE B EFIEML, #t
J S AP ST, 20 A BT LU AE i
R AL (P<0.05) o XIRASALFER 0.35 +
0.02 mol*m™2+s", TS (R7B3) AL FE M, ik 0.48 +
0.02 mol=m 2+, AXFHRAIHET 37.1%; TS(R7B2G1 ), T6(R8B2)
3519046 £ 002mol m 21, 042+ 002mol*m 2+s™", HE % IEZH
7+ 31.4% . 20.0%.
B (T2 ) SALFE N 0.40 £0.02 mol*m™ 2+s™ 1,

-031-
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ETH—2% (T1, 038+0.02mol*m™ 25~ ') ; F—5t  EHETISE, R UHmH .

I (T3) SALSE R 025 £0.01 mol*m™ 2-s” ', WHET
XTHRZE (P<0.05) . FRWIEEWOGREIE I FaE i i S ALIF
B, B AR EA T R, AR RS R R T
Y, LG RFE C R i b o — W5 G B AL B ik s
B K TR
3.3.4 M) A AR B AR Ak

P fa] AR B (Ci) 5RALREE . LG R
AR Ak , ST R A Ab BE T AR S f i o B Ak R 7R 3
KV, HEmFESCRR S (P<0.05) o X IR 4
AR M 285 £ 10 pmol=mol™ ', T8 (R7B2G1) Jifif]
TR FE N 325 + 11 wmol mol” ', AR ZH 4R TE
14.0%; T6 (R8B2) . TS (R7B3) 43414 318 + 10 pumol=mol™~ 1,
312+ 10 wmol=mol™ ', FXFHRAFET; 11.6% . 9.5%.

P2 (T1) Jffe) A kBRI R 305 £9 pwmol=mol 7,
B (T2) 4298 +9 pwmol-mol™ ', 45 T X HRZH(H
RFLgtdl G f—at (T3) Ml S ALk E R
252 +8 pmol mol” ', WELTXA (P<0.05) . 211
AT, SAL TR AR T — A AR S A L],
T e GG 138 SRR M M A A ) — 4 ki, T RV R,
RIHEERE.
3.3.5 A FESECZ I B AH LSBT

Pearson FOCPEHTES R R, RADGAFHES S5
KR IEMIE (P<0.01) o BFERE R 5304 BRm
IR R r=0.92, RIDLE ARG BUERFEH B
YLl AL SO G ER AR =089, 5
i T] — A Ak R B R A G R 8K r=0.85, BEBH AL T S5
i) SRR AL A A R A SC R R 25 i) SRR vk
JE 5o A R R R v=0.83, R0 M A AR
BN AR OGS kIR

IAh, K E PR GRS SR AR
r=0.90, ULWIZEEAE N R SR BEG R, LR THY)
XPCRERAHARFIRIRE ST, s LG REAIHII -
34 BRELL. FEE. GMBURE AR Z BB SR A i
3.4.1 SGRTEC 5 7 e B AR DGR

JERTRC b5 R e AR W E AR G, 2Dk S
PASLE | BRLRR TR L R AR Y R R A O
(P<0.01) , FHERE AN 0.88, 0.93, 0.94; HIEHAMI
5P bR S0 B IE A (P<0.05 ), FHSE R EAE 0.45~0.52
ZI), R N S e ARG SO E S e bR
BB IEASE (P>0.05) , gt (10%~20% ) Rek

+032-

L AT EE ST A ] (X)) SR A (Y )
BB . Y=0.023X+1.12 (R?=0.88 ) , LI L fil4E
2T 10%, AL A = A48T 0.23 ke/m?, BHIE T 2067F
PRI A B O
3.4.2 JEIREC L T A AR G

JER L b 5 A SRR R A DG E A R 200k
LU i) 55 0T M R i R IR bR A i E A G
(P<0.01) , FERESHIHN 090, 0.92, S0liHCHR &=
B BERAK (r=-0.87, P<0.01) ; #EHHI 544 % C
L FRT AR RN B E IEASE (P<0.01) , HXHR
oyl 0.89. 0.86; LB AR C &t FUR
Ay BAREE IEAHSE (P<0.05) , AHSERELTE 0.35~0.42 2
], XHHRR LG R

X FRIALL B P AR A R R AR Ak, A
6 FEEPHPER A W& U SIE AL, 46 U ke % By
BEFHER, = F MR AT Se Bl R 5 R A 2R A T
3.4.3 JGITHC LG 500 A REE AR G

JEIRAC L 5 A A RSB A G 206
Hitg R AR oG R RN B E IEASE (P<0.01)
FHSE B 0.91, 0.89; WGHLEI S AL SR . 2l
N2 S W IE AR 5E (P<0.01 ), HHE R ERS 510 0.90
0.88 5 G 5 A FREAS SRR IEARSC (P>0.05 ),
SO EMALLHDERENn , LA RS EERE

e Ay MERT AL, SRR L e R A R A R
SALBF, SRR G RERE PR A BN, T ek
OGEEE, MDA HERMNIRTHE A YRR A HA,
IS BRI P B AT, XS TG R A A K
RE e AL
3.4.4 AV S EAOGIC i

KHZR A (AHP) |, DA pkr-=& .,
LR 5 . AR EEE Y & i . AR C O hE L BEIRLL
FOCAHR | e R SR NI RS, MWEZEEITIAR,
AR A ARG XS BAE O BT 7 Y TURREE B E o ST,
KA IR LR G VPN A5 s B YCH : T8 (RTB2GL, 92.5
4y ) >T6 (R8B2, 89.24%) >T5 (R7B3, 85.6 %)) >T1 (i
—4I%, 823 4)) >T7 (R6B2G2, 75.8 4% ) , HAkbridy
135 BIRTF 70 43

CERLEEAY . TR TR TR B IR AR R
e LD WG EC L 722 (R7B2) MIZLHEDE + &6 6:2:1
(R6B2G1 ) At % FARL BT & - i SO G B b, Horp
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R7TB2G1 L R BUH G, 1F7 i 5T RO A Iy T 5
PRI, S A IR SRR

4 g

4.1 REDERE T EER R . R R A ML
#it

4.1.1 JEBRR R A 1 R TEEER L)

ARFFH LT ERABLE E  SORRRC L BT
BB RCE, ORI = . — SR LDE R
R AR, (L3 a, b A RESHE, &
E X GCRE R RE T, OGS E R TR
RO LI R [ sk, TV, 1Y
I AR A BRI 3, A R IF RN FE FE R 5
RAE O T R LT W R B R A, M
ORI N B G IR, bl e Jo) 8 O R T S8l
HRGHW, FRgHLE O RNRES N, HHoLsk
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