oL OR Mk K F F IR, 2023, 40(2): 304-313
Journal of Zhejiang A&F University
doi: 10.11833/}.issn.2095-0756.20220292

[ERETINEERE & E W EFYHEEXT 75 H A =20
RRF, K #H
(demtpolk K24 Mh2zpe, Jbat 100083)

WE: [ Bey ] SFA KRR Berk ey JB 36 A Arachis hypogaea 7o Fe JAHLER BB B AR F- W30 = St R, ARK RGN
B AR JE - M 3ENE 7 Fa e A B W R O Perilla frutescens B35 MR 0h, WAAMN TRAFR G RAmRAR, HEK
BEFHOSEA AR FRE, [ FE]BAELERT, BRRARAE>HGBALAEL 0. 1.5%. 3.0%) F= 5 H ik
(0. 3.0%. 6.0%) #hn ZEMHEFHHEIT P, BEMEEREACRRT, WELELASAR; BT EFBGE &
G E, PR RTR, RRETHERTREREF, ETTALSH RDA) R B IBE, WRKREHEM
BFHIER = St R e Y, [ BR] Rl #G0 A A BT B E (P<0.05) BAKE #5543 IE = 5 6 5
T, pHAw §5, RELAKERILME, HhiL s R, 25, £38. AR, A, BAFFAIRR 04,
BB B EFIERE R TEH (P<005)RHEF R G R BGRE, WG et i, BIRASBRT
O ZREMRERTRETRAE, TASWAN: FHREVE 2RETA R RERELSFHARELRENR L
R, 28, 47, BEAFTRESHIEME, 5HFEAMpH, 35, Z2F2AME; ERYGEHRTHHE T AR
AR AF, AR ENHAREILREZEAX, S5FGARpH. 2T 2hiML; ¥royacis FY AR pH.
BEE REZEME, SEAGEAREILRANRAR . 48, 24, R RE>HEAME, (L] Bt s
o JEALER 7T A R B AR R A M S e ALK R, RS EMREFWIRIE T R E; ARG EARE SR ST
Bk shG oA, AA TR ARREEGFnE; R, A TREERRERD G RER AL, Rt il k3]—%
M ERE, LP 3.0% BRI AEE30% BHE A FAAERES, B2 A5 527
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Effect of green waste compost combined decomposed peanut shells and humic
acid on seedling emergence of Perilla frutescens

SONG Tianyu, ZHANG Lu
(College of Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] The objective is to study the effect of decomposed peanut (Arachis hypogaea) shells and
humic acid with different proportions on the improvement of green waste compost products, as well as the
impact of the improved green waste compost products as nursery substrate on Perilla frutescen seedling emergence,
so as to explore the best proportion of the substrate conducive to P. frutescen seedling. [Method] Using
orthogonal design, different mass fractions of the decomposed peanut shells (0, 1.5%, 3.0%) and humic acid (0,
3.0%, 6.0%) were added to the green waste compost products, and the composite effect was observed by
measuring physical and chemical properties of the substrate. Based on redundancy analysis (RDA) and

membership function method, the effects of improved green waste compost products on seedling emergence
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were observed through the measurement of germination rate, germination speed and number of seedling leaves
per plant, mortality rate, leaf infestation rate and plant infestation rate of P. fiutescen. [Result] Adding
decomposed peanut shells and humic acid could significantly (P<<0.05) reduce the bulk density, pH and EC
values, improve the water content and porosity, and increase the mass fractions of total N, total P, NH;-N , NO3-
N, available P, available K and organic matter of green waste compost products. And the composite green waste
compost products could significantly (P<< 0.05) increase the germination rate, germination speed and the
number of leaves per seedling, reduce the mortality rate, the percentage of insect damaged plants and damaged
leaves of P. frutescen. RDA showed that the percentage of seedling emergence, the percentage of damaged
leaves and damaged plants of P. frutescen seedlings were positively correlated with the total porosity, mass
fractions of total N, total P, total K and available K of the substrate, but negatively correlated with pH, EC and
bulk density of the substrate. The number of leaves per plant of P. frutescen seedlings was positively correlated
with mass fractions of total N, total P, total K and total porosity of the substrate, but negatively correlated with
pH and bulk density of the substrate. The mortality rate of seedlings was positively correlated with pH, EC and
bulk density of the substrate, but negatively correlated with mass fractions of total porosity, total N, total P, total
K and available K of the substrate. [Conclusion] The decomposed peanut shells and humic acid can effectively
improve the physical and chemical properties of green waste compost products and optimize their quality. The
optimized green waste compost products can reduce the death rate of seedlings, and facilitate the rapid
emergence and survival of P. frutescen. At the same time, the optimized green waste compost products can
significantly reduce the incidence of insect pests, improve insect resistance, and achieve a certain biological
control effect. The optimal combination is 3.0% decomposed peanut shells + 3.0% humic acid. [Ch, 2 fig. 5 tab.
27 ref.]

Key words: green waste compost products; decomposed peanut shell; humic acid; Perilla frutescens; seedling

emergence

AL T L FEEARD)ZR, ORI TR T AR AR, YeaRAE R JC A
BRI, BA R, &5, GUKRIEEE RS 2k RAerE, HIMA% B 5t ERFT AR, IR es SR
APREAUE I A SRV E AR MR SR HERE 7 AR — R BE M S AR R B R, W A AL AL
ME TR, TR R TR M. HHAREEKR, pH, HSRER, HRITEALMEE,
IF B AR A B L S I AR SR HEAE P, AR S B A KRN . iR fl . R
. WS4 “Bei” B, [ LR X TR 35 3 A = e A T R AR

JE#AAEH: Arachis hypogaea SEJR MRS, BIRITTRFHE , PHHAE N ELTTH 7 7l A RUBEE A 5,
T BT GE SR AR K R, PR R BTIE 3 P, A% 0 3 AR VOV AT B AR AR 7 B AR 8 e AR 4 4R
Anoectochilus roxburghii WIAZIGEE TG K. JEAAEAE 7] B E PRI T2, B HRpKE e
fLBREE, AR &R, S AT B RE R -IVE R Cucumis sativus W E B FE UG &
e USHINAE Y LA A AR 7 AT A AR R LR, G A T, SRR ORI M . RS A R
VER— P BB I R A, ARG T BEEE R, SNSRI ) A K J A R VS N 2 R
BB HPEBR Capsicum annuum WA RGN . 35 2 HL A IR A A InmT g 35 R R A o, 20
LB B FE S ALBR R, A RCE L I N R A R A T oK Zea mays P R &
e Y LR AR R it FH P A R I - e R R v, B R T, AR R AR RACR . I,
A 70 R A 1 D () P 2 5 T P ol B el PR S ME T = i, (T e O ARV e 2 A T A ) 6
SRS

LI Perilla frutescens 7 JEIEF} Labiatae () 1 A BAMY), A RGNS, HABEKZH .
BHASCEET IR IR KRR EFRY A BRI, SHESNmELGY, BA R
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HUE7BR T O G k1IN (o R IS s A S i N S DO S DR ERE S T o Y SN (P KA E RN 7
AL St S P 5 AR U T 58950 L i AR SRR o AR WIS M) T S0 AE A 5 R AR e R ol
MO FEPHENL ™ &, TR TR0 E W s T ks, PR RIAR BE A & 8 o0 5095 Y
SO, LUBIORGE M S SN RO U B T, A e bR S B AL A N 24 AR ST Y R A
BT R R s A

1 #H5&

1.1 &

LRI T AL s R 2EBH A A PR A R o A Fe Mgz s HEAE 7= Sk IR A e AR ), R
PRI SRR e B HERERT, BRSO EE R 2 om, TS KSR 60%, BINIRZTETT AL N
25%~30%, FFANA 0.5 mg-kg ' A Hl ] (228 F Al w0 2F AT 8 Bacillus subtilis . FLIR AT ;
HENES AR PR 7 d BIME 1 K, R e EWIK, HEAR S ACRYERRZ) 60%, MENEFIWIY 45d. HEB R
DEIAR IR Fe D HER ™= S B g A . e . O 5 BRI 42, pH by 7.89, M-SR N 1.99 mS+-em™,
R AR N 17.73 gokg', Wil 446 g kg, &8N 314 g- kg, AR N 714.09 mg-kg!, HE
AN 129.58 mg-kg ', HAUBE R 4 764.97 mg-kg™', HALH M 627.76 mg-kg', 74 GB/T 33891—2017
(Al A UL BT )7 i BT R 2K

AR o R AR A7 . AR R Y0 T Ab st bl K 2FRHE A A PR A Rl o 82 A el FH Rk
W, i 2mm . HpH N 6.8, HSEE K 1.51 mS-em’', JRESHALE N 269 g-kg', ©WiN 13.22
g-kg!, BN 3.84 grkg!, AN 125685 mg-kg !, fHAA N 207.00 mg-kg ', HWALHEH 9 601.65
mg-kg ', B R 765.84 mg-kg . AR A BEAK AR, KiAEH 0.125~1.000 mm. H pH N 5.6, HLF
FoN0.95mS-cm™!, FEESBUSHIER N 700.00 g kg™, HEIEER N 200.00 g-kg!, &AM 1029 g-kg!, 4
R 1139 g-kg', 2810 3.63 g-kg!, HAECH 536.80 mg-kg ', AR N 92.74 mg-keg ', HALME N
3927.41 mg-kg ', HALFIH 604.59 mg-kg '

1.2 FHik
121 XEESF ARRE IR AR MOl K2R e A PR R W T 3k 1 iit, 7ERIpR
JB S HERE P S IS N e AR ST R AR . LR 9 AN A AR BTN R, AN FEE S 10 4.

x1 EXKWEIT

Table I Orthogonal experimental design

4 IR A B SRR L % - TRV R TR OB R I 9% . IR R A TR b A L %
SRR SE(CT o) AR (T o) JEAAEESE(T B AR (T B JEAAEETE(TBU) AR (T B D)

T, 0 0 T, L5 0 T, 3.0 0

T, 0 3.0 Ts L5 3.0 Ty 3.0 3.0

T, 0 6.0 Ts 1.5 6.0 Ty 3.0 6.0

122 FHARAE WRIEE VIR 00K T 9 FPAS [R5 43 B0 A AL 570 I R IR 1 el M 5
Py HERE 77 5 & T 210 mmx 150 mmx 185 mm WY ¥ RHE A GE TR B FEAE A T2 3 em), FEATTE LR
0.1% MZW R, AWIHEE, WEKEHWM, BTEERE3d, #H. fERlRmEMER, REREM.
123 #FAr5 e EEUFORAMWE . KNS5 R, 58RI, SRR TR R T
Lem &b, BERAEAEFD 3 kL, JFXTIERT R EVEK . R B4R N, AR A O S IR

1.3 NEIERSFH*E

13.1 “h&FEArsnEs & MG, BRWEHEEN, Siti e, R EIRTE 21 d NI,
EKIIEFG S 40 R HA A R R TR A AESET- 8IS, NIk, SATEREMIEE 21 K1Y
T ARECRI S 40 R IETMRBUTF A8 2 —80 . @it 8. B VNI Plutella xylostella) W
BORRE e AL, THEILIRRR R, SET R 2 AUE M R R E R =R B
A TR0 x100%, 32 HUE M 3R =i R & R 800 B S 80> 100%, 32 HE RS =0 d e B R
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PRED)x100%, FET-#=(FET U/ SR E0)>100%
132 Amssirbnle zik S8 ZHANG S8 fff+ B0 (R )5k, MEBWERMAE . mkFK
B OBALBRRE . S ALBR . FRKSLER . K. pH. BSERUKLSR . &, 28, BEA . mEA.
R . BURER A PLR R R A, . AL RORSKE . BALBRE . AALBR . FRKILE. K
AR AR IR 12 5 pH H pH 400 B /K BUZE S pH i (AL FL R4S B A7 PR /1) e 5
T3 H EC 400 Bk #9285 i T 38/ TDS/36 B i (LA AR AR A A BR A 1) M 5 4% H,S0,-
H,0, H#&, FLRE R (K1306 B4 A sl e BAL, B A b s A PR A | e s 2k
FH H,SO,-H,0, 17, FHERHT Lk (752 BUSEAMEM s Ot T, Bl oA BRA R MlE ; 24
F H,S0,-H,0, 17, KIEEEETHE (FP640 B KIEN T, IS SR FRA 7 e 5 B A
F 2 mol- L'KC1 4%, el bkl s A ZUH B 62 t kil s S H NaHCO; 12 44
BAPT RN 5 B NH,OAC 124, KIEGREE I s A WL BRI A2 .
1.4 HiELE

K H Excel 2019 F1 SPSS 23.0 # A7 4kH Ab B 5 B PR 2 5 22 70 # ;R CANOCO 5.0 T 505 &
W S B FHE R AR s SRS 00 558 pR R 25 AP SRR TEAS AL L B B T 1 Ol
BRI A, ORISR E M2 EHE, WA RO)=06Xmin)/ (Kmaxmin) 2K H 8 sREL
fBo o x; AHEREARMEM, Xnas Xmin 70 ZAEVR B RAE R/ IMEL,  R(x,) HF8HR x; 958 )8 pR%L
; QFEFESERSGERF W E0AEIE, WA RO)=1-00 X min)/ CmaxXmin) SKILFJE REUE . OF 4545
B 5 sR B HEA T SRS SR I ME, RS9 R A0 T 8. (ERK, BB B macR i
I, BRI,

2 HREH

21 ARLEXNEHERYEMERNZW

M2 0. 5T M, B0 ALEA 7 FE R )BT (T,~To) A5 B35 (P<0.05) FEAIK, 434
FEAK T 11.49%. 13.54%. 14.80%. 17.36%. 1821%. 22.38%. 32.57%. 24.27%; H K&K EE
(P<0.05) ¥&Jm, 43-53INT 6.13%. 6.12%. 11.81%. 17.62%. 18.31%. 22.71%. 29.56%. 24.56%;
FLBEBE B (P<0.05) 3, Jr 3N T 3.42%. 11.82%. 15.64%. 17.58%. 23.25%. 25.48%.
31.65%. 25.86%; i ALBREE B F (P<<0.05) 4, 433N T 23.43%. 21.12%. 52.07%. 53.15%.
3449%. 122.27%. 124.04%. 88.33%; Fy/KALBRAE W3 (P<<0.05) 350, %3 T 0.22%. 10.34%.
981%. 11.89%. 21.45%. 9.99%. 16.86%. 15.87%; K HFHEARH AN B E, WK T 18.82%.
8.92%. 27.81%. 26.96%. 9.71%. 50.52%. 47.85%. 38.49%.

x2 AREEFHIWIEMR

Table 2 Physical properties of different substrates

Qb AH/(geem ) KRR % LB % LR /% FERFLIRE /% KA /%
T, 0.44+0.02 a 64.59+£0.72 g 62.92+0.08 ¢ 8.68+0.04 d 54.24+0.14 ¢ 6.25+0.06 a
T, 0.39£0.03 b 68.55+1.09 f 65.07£0.09 ¢ 10.71£0.03 ¢ 54.36+0.13 ¢ 5.07+0.07 a
T, 0.38+0.05 b 68.54+1.11 f 70.36+0.10 d 10.5140.05 ¢ 59.85+0.12 ¢ 5.69+0.04 a
T, 0.37+0.04 b 72.22+0.11 ¢ 72.7620.11 ¢ 13.20£0.03 b 59.56=0.09 d 451+0.02a
Ts 0.360.01 b 75.97+1.14d 73.98+0.13 ¢ 13.2940.09 b 60.69+0.18 b 4.57+0.02 a
Ts 0.360.03 b 76.42+1.08 ¢ 77.55+0.10 b 11.67+0.08 ¢ 65.87+0.20 a 5.64+0.07 a
T, 0.3420.06 ¢ 79.2620.65 b 78.95+0.09 b 19.29+0.11a 59.66+0.32 d 3.09+0.04 a
Ty 0.30+0.02 e 83.68+0.54 a 82.83+0.06 a 19.4540.10 a 63.3940.18 a 3.26+0.02 a
Ty 0.33+0.02 d 80.45+0.45 b 79.19+0.06 b 16.350.14 a 62.8540.21 a 3.84+0.07 a

HAR ] <0.401 70.00~85.00t 70.00~90.00 10.00~30.00!' 45.00~—65.001"" 2.00~4.000

YA RIS ED NG R R AR AR BE ] 22 5 2.2 (P<<0.05)



308 WroIL R R K A R 2023 4E4 F 20 H

22 AELEWNEEERLZEEROZIE

%30 H: 5 T M, BNEHIE AT U FRR LT (T,~To) pH B3 (P<<0.05) FFAIK, 43illf%
8T 1.77%. 3.30%. 3.93%. 5.32%. 7.22%. 8.62%. 9.63%. 11.53%; HL TR E (P<0.05) &L, 5
WK T 13.57%. 20.10%. 23.12%. 24.12%. 25.63%. 23.62%. 26.13%. 30.15%; 2R i D
(P<<0.05) 4 m, 45T 1.07%. 0.73%. 14.44%. 13.25%. 11.73%. 30.34%. 28.82%. 25.83%; 4%
Bl A B 2 (P<<0.05) 3G, Z»BIBE AN T 38.34%. 31.83%. 41.48%. 23.77%. 23.54%. 63.90% .
65.47%. 60.09%; 4=Ff i /3 B0 W % Ak BRI E BN E (P<0.05) 3, AR m T
12.62%. 0.94%. 28.84%. 50.53%. 48.09%. 85.52%. 85.53%. 85.59%; WA RAEEE (P<0.05)
B, AyHIEINT 0.08%. 9.71%. 16.86%. 14.63%. 3.89%. 11.06%. 27.54%. 6.53%; K& T;4b, Hib
Ak R AL BT B A A 3 (P<<0.05) G AN, T,. Tyu. Ts. Te. Ty Tgo To 4 nl¥GHN T 1.54%. 6.82%.
18.13%. 10.03%. 22.15%. 31.45%. 20.27%; 3 %P BT & 77 0 8 & (P<0.05) ¥4 fm, 20 53 m 1
1.51%., 1.90%. 1.86%. 2.06%. 2.80% . 0.60%. 0.99% . 3.05%; 43 ML 4340 8 & (P<<0.05) H#4n,
SFHBEINT 0.05%., 0.17%. 13.26%. 12.77%. 13.09%. 22.66% . 23.24% . 22.73%.

x3 FRERMLFMER

Table 3 Chemical properties of different substrates

Jb 3 pH 5%/ (mS- cm™) LF/(g kg™ (g kg ™) LH/(g kg™
T, 7.89+0.08 a 1.99+0.74 a 17.73+£0.68 ¢ 4.46+£1.07 b 3.14+0.04 a
T, 7.75+0.12 a 1.72+0.14 a 17.92+1.54 ¢ 6.17£1.25a 3.20+0.03 a
T 7.63+0.02 a 1.59+0.12 b 17.86+2.11 ¢ 5.88+0.45 a 3.45+0.27 a
Ty 7.58+0.10 a 1.53+0.03 b 20.29+1.38 ¢ 6.31+1.00 a 3.16+0.06 a
Ts 7.47+0.08 b 1.51+£0.06 b 20.08+3.10 ¢ 5.52+0.45 a 3.27+0.03 a
Te 7.32+0.04 ¢ 1.48+0.05 b 19.81+1.14 d 5.51£1.03 a 3.19+0.14 a
T, 7.21+0.05d 1.52+0.08 b 23.11£2.03 a 7.31£0.75 a 3.38+0.09 a
Tg 7.13+0.09 ¢ 1.47+0.02 b 22.84+1.98 a 7.38+0.96 a 3.34+0.11 a
Ty 6.98+0.06 f 1.39+£0.01 ¢ 22.31£2.87b 7.14+0.42 a 3.51+0.19 a

Ab 3 AR/ (mg-kg ™) S/ (mg-kg ™) B/ (mg-kg™) HRLH(mg-kg ) AHLE/ (mg- kg ")
T, 714.09+44.38 d 129.58+5.24 ¢ 4764.97+82.52 ¢ 627.76+3.24 d 548.69+12.91 f
T, 804.24+62.78 ¢ 129.69+0.93 ¢ 4 838.35+130.58 d 637.2242.24 b 548.98+14.93 f
T 720.83+111.33 d 142.16+£8.82 b 4690.12+175.35 ¢ 639.70+1.25 a 549.65+£18.31 f
Ty 920.03+28.44 b 151.43+17.54 a 5090.17+168.04 ¢ 639.44+7.95 a 621.4349.22 d
Ts 1074.94+£32.49 b 148.54+2.33 a 5628.76+£202.95 b 640.7142.23 a 618.7849.37 ¢
Te 1057.53+173.67 b 134.62+18.06 b 5242.77+45.47 ¢ 645.31+0.25 a 620.52+11.54 d
T, 1324.80+115.38 a 143.91£5.24 b 5820.21£331.18 b 631.53+8.20 ¢ 673.02+15.90 ¢
Tg 1324.87+85.48 a 165.26+4.36 a 6263.58£89.33 a 633.95+1.50 ¢ 676.22+8.56 b
Ty 1325.27428.26 a 138.04+3.55 b 5730.77£117.63 b 646.93+3.00 a 673.43+18.88 ¢

BLEH . [RIFIAR IR NG R R AN [RI A 3] 25 57 1 2 (P<<0.05)

23 ARLEMNEHFHENZI

HE AR : Ty. Ts. Ty Ty To ERFFAEREREE 7 KIFMH N, T TEREMIG2H 8 KIFIH
i, T3 FEREFIJEEE 9 RIFIRIE, T, A T, ZEREAE 565 10 RIFa i . o, Tg Ml To 225 M+ i i
FEREH, JEHAEREFSES 11 RIBERE A 80% LA L, 430l K 84% 1 88%; T, Al T, KI5 Fp 1 Hi B ek &
g, TERERNESE 21 RIBE R R 60%, 73518 55% F 58%. TEREFEHISE 21 K, EHRTEAF
A0 B RN R BRI O Ty T A1 Tg. Ty. Ts. Ty Ty Too Ty, Hid T~To M R KT
80%, 4K 91%. 88%. 91%. 93%, T,~Ts B H K/NT 80%, 435l H 55%. 58%. 65%. 71%.
75%.

H 4 AT NIRRT A S TR gl B SRkt 8. S AR T 3R s U B R A S o pROR
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A RFE (P<0.05) 25 . HW, Ty Ml Ty KR40 H 100

PR F B E £, Ty F0 Ty 58 90 4 i SRopk e A 08 80

//l\; T1 *ﬂ Tz %%@Eﬁﬁt%ﬁ%, Tg %ﬂ T9 %%% S 60

TORBAR; T, F1 Ty L9041 52 3 M R R 80 E

Ty Bl Ts 2205401 52 B3 i 7 S8 80I% s Ts T T 55950 H 40

42 UEBRRE R, Ty B Ty 50540 B 52 JUH R 20

AR . L

24 EHEEEFREREAMERNXER 78 9101112131415161718192021
TORGIITEE R R . 23 B ) A7 7 L4 ENEES

P, DR IHCSE P 1] AT E R 9 0 4 7 22 RO I T/ b b e b e

10 25T . MALBREE . pH. BB RULAH . & B 1 RIAEA 21 d Al L

@4% . é%ﬁa . iﬁ?ﬁ@)ﬁ%ﬁﬁ% 8 /I\Ii’f*t‘l‘i})ﬁ"ﬁzﬂ‘jﬁ@ Figure 1 Seedling emergence rates in 21 days of P. frutescens
ARG [ 2 BRI O O e S R B A R R R B TR e T HE R I AR AR B, A
pH. MG BB AT O 505 B B DA B AR R s SRORA IR L
M MERREG T HERBABE R AR 2, 2, B RE MR IEMR, SR
pH. MG FHEEGANR; KRkt A m R eR . k. SRR BB
RIEMR, SEBER pH, FHEEOMK, 57 0RO RIS ; 59R4)
HLT RS H RN pH, SR FEEIEMKG, SHEERBLBEN KA. 2, 28, 3
BB ARG

R4 AREEFWEFDEBRMH A B ETR ZREMFRENZHERE

Table 4 Number of leaves per plant, mortality rate, leaf infestation rate and plant infestation rate of P. fiutescens seedlings in different substrates

Ak PR AR FET %1% S RHEM A% 3 ERRR%
T, 5.40+1.51b 36.12+¢1.44 a 12.46+0.43 b 19.54+0.76 ¢
T, 5.37£1.03b 33.174£2.63 b 8.56+0.58 f 19.43£031 ¢
Ts 4.21£1.57d 22.89+2.63 d 6.99+0.89 h 18.570.99 f
T, 4.46+0.50 d 21.30+1.88 ¢ 11.83+0.54 ¢ 21.78+0.76 ¢
Ts 4.502.22d 32.20+1.64 ¢ 743111 ¢g 23.84x1.98 b
Ts 5.03+0.81 ¢ 14.31+0.92 f 17.73£1.02 a 26.46£1.53 a
T, 4.82+131¢ 12.6742.75 ¢ 10.84+0.98 d 23.7240.92 b
Ty 6.12£0.59 a 10.74£1.75 i 9.93+0.47 ¢ 17.65+0.83 g
Ty 6.43+0.62 a 11.34£2.42 h 11.95+0.87 ¢ 20.68+0.54 d

LA IR RNG SRR A R AL B E] 22 57 8 3 (P<<0.05)

2.5 EHRFEMNEETM

i I RO B SRR R BOE, T TTo B M S B MG GIEM AR, & ST T
To R ERA PN T & T Ty, Hrh T BB LR A PN FREUR &, RV Ty SR T HaCR
=3y
3 4tk
3.1 AERLAEZMEHERYEERNERSSH

KR T, (100% B ARIE S HENE 7 i) A1, Ty~To B EHEI/NT 0.40 g-om >, SR 2L AL 72 R AR IR
AT ARG o S0, M NS B R . X5 EAMFRE RN —5 . fE—E e, LB,
SR 2 SRR 2, LA HE K RE 1 DR /K BE T st a0, AR B Lo 51 A A 52 TS A i
A RN T ) E K R LR, SGEIE TR L /NFLBR A A, DA 0 e AR S A HE AL 7 i A £
AKPHEFGE A, (FHAN RS . H 2R N o] Re 2 th T e e e fn, HAERNFLEL, &
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