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Effects of different LED red and blue light quality treatments on the

growth of Poncirus trifoliata seedlings
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Center for Citrus Improvement-Changsha/College of Horticulture, Hunan Agricultural University, Changsha 4101258, Hunan, China)

Abstract: [Objective] Citrus is the predominant fruit crop in China, with a plantation area of 2 923 000 hm’
and a yield of 55 956 000 tons annually as of 2021. The breeding cycle of citrus virus-free container
seedlings frequently spans two years, from the initial rootstock sowing to grafting and subsequent nurs-
ery cultivation. The protracted breeding cycle leads to a disconnection between citrus seedling supply
and demand, resulting in sporadic instances of inadequate availability. Therefore, the citrus seedlings
are insufficient to meet the demand of updating and iteration of citrus orchards in China. The extended
breeding period also escalates the production costs of citrus virus-free container seedlings, impeding its
widespread adoption. Furthermore, limited light exposure is observed during the early spring and au-
tumn/winter seasons in most citrus producing regions. The use of greenhouses for seedling production
exacerbates the light deprivation experienced by citrus rootstocks. The implementation of supplemental
lighting stands out as a viable strategy to improve the light condition, which may be a key initiative to
accelerate the citrus rootstock breeding cycle and promote resilient citrus rootstocks. The mechanism by
which the mixed red and blue light spectrum modulates the photosynthesis and photomorphogenesis of

Poncirus trifoliata seedlings remains unclear. The objective of this study was to determine the optimal
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supplemental light conditions to improve the growth and development of P. trifoliata seedlings. These
results will provide a theoretical insight for accelerating the cycle of citrus virus-free container seed-
ling breeding and improving seedling quality. [Methods] P. trifoliata seedlings obtained from Dongk-
ou of Hunan province were used as the experimental material. Five light- supplementing treatments
were designed, including RB4:1 (red to blue light ratio of 4:1), RB6: 1, RB8:1, RB1:2, and no light
supplementation (CK). Seedlings with similar growth potential were selected and transplanted in 14
rows, each containing 7 plants, thereby yielding a total of 98 plants for each treatment. The supplemen-
tary light was positioned directly above the P. trifoliata seedlings, and its intensity was maintained at
150 umol - m™ - s' by adjusting its distance from the average height of the seedlings. The seeds were
sown in the seedbed on August 12, 2021, and then it transplanted into nutrient bags on September 20,
2021. Supplemental light was applied on November 12, 2021, with a cycle of 6:00 AM to 10:00 PM,
and ended on June 12, 2022. The supplemental light cycle was completed on June 12, 2022. Plant
height and stem thickness were measured monthly between December 2021 and June 2022. SPAD and
Chromatic Aberration a* values were measured in February, April, May and June 2022. Anthocyanin
content was measured monthly from March to June 2022. In June 2022, measurements were taken for
leaf length, leaf width, leaf area, total root length, average root diameter, root volume, root surface area,
number of root tips, LAI value, fresh weight, dry weight, dry weight of underground part, dry weight of
above ground part, root- crown ratio, photosynthetic parameters, chlorophyll fluorescence parameters,
soluble protein content, soluble sugar content, superoxide dismutase (SOD) activity, peroxidase (POD)
activity, catalase (CAT) activity, and malondialdehyde (MDA) content. [ResultsJAfter 210 days of sup-
plemental light treatment, all four treatments resulted in higher plant height, stem thickness, total root
length, average root diameter, number of root tips and dry matter accumulation as compared to the con-
trol. The root-crown ratio exhibited a slight decrease. Leaf length and width displayed a declining trend,
but the aspect ratio of the leaf remained unchanged. The number of branches increased whereas the
branch height decreased. The photosynthetic parameters were enhanced with RB6 demonstrating the
highest stomatal conductance and net photosynthetic rate. The MDA content of RB6:1 was significant-
ly lower than that of other treatments. Additionally, the soluble protein content, soluble sugar content
and the antioxidant enzyme activities (SOD, POD and CAT) of RB6: 1 were significantly higher than
those of the control, which may indicate the plants with strong resistance. After 120 days of supplemen-
tal light treatment, the anthocyanin contents of RB4:1, RB6: 1, RB8:1 and RB1:2 were significantly
higher than that of the control in leaves. Between 90 and 210 days of the supplemental light treatment,
the SPAD values of the four treatments as a whole gradually increased, while their Chromatic Aberration
a* and anthocyanin contents gradually decreased. This study focused on the stem thickness of the seed-
lings. RB8:1 showed the fastest growth between 30 and 120 days of supplemental light treatment. In ad-
dition, RB6: 1 exhibited the highest stem thickness between 120 and 210 days of treatment, reaching
2.46 mm. At the end of 210 days of treatment, RB6: 1 exhibited the greatest stem thickness at 5.03 mm.
[ Conclusion] In the Changsha region, optimal growth and maximum stem diameter growth of P. trifoli-
ata seedlings can be achieved by using RB8:1 and RB6: 1 light supplementation from early November
to early March and from early March to early June, respectively.
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Table 1 Effects of different light supplement treatments on plant height of P. trifoliata seedlings
LbR Kb BERT [] Treatment time/d
Treatment 30 60 90 120 150 180 210
X Control  11.03+0.88 a 11.03+0.81 a 11.15+1.03 a 11.27+0.84 b 18.85+1.75 a 35.09+6.02 a 48.19+6.76 ¢
RB4:1 11.06+0.74 a 11.07+0.80 a 11.09+0.84 a 11.34+0.96 b 18.99+1.59 a 36.11+3.58 a 55.78+6.03 ab
RB6:1 10.92+1.02 a 10.94+1.08 a 10.94+1.05 a 11.19+1.05 b 18.45+1.89 ab 36.98+5.67 a 57.53+5.98 a
RB8:1 11.15+1.07 a 11.51+0.82 a 11.58+0.90 a 12.17+0.56 a 19.26+2.10 a 35.58+6.44 a 52.39+7.02 be
RB1:2 11.094+0.99 a 11.09+0.77 a 11.224+0.74 a 11.27+0.89 b 17.21£2.49 b 33.54+4.97 a 49.84+4.88 ¢

AR/ NG FREFRRAF A HRAE 0.05 K2R EEH. NAE.

Note: Different small letters in the same column indicate significant difference between treatments at 0.05 level. The same below.
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Table 2 Effects of different light supplement treatments on stem diameter of P. trifoliata seedlings

L3 AL PRI (] Treatment time/d

Treatment 30 60 90 120 150 180 210

XIHE Control ~ 2.04+£0.21b 2.18+0.20 b 2.18+0.20 b 2.34+0.24 ¢ 2.63+0.29 b 3.34+0.43 ¢ 436+0.44 b
RB4:1 2.2440.15 a 2.42+0.17 a 2.42+40.19 a 2.59+0.17 ab 2.85£0.31 a 3.78+0.54 b 4.83+0.61 a
RB6:1 2.2340.17 a 2.394+0.17 a 2.43+0.15a 2.57+0.14 ab 2.96+0.22 a 3.94+0.42 ab 5.03+0.52 a
RBS8:1 2.3140.10 a 2.50+0.15a 2.56+0.14 a 2.71+0.16 a 3.04+0.22 a 4.18+0.38 a 5.00£0.41 a
RB1:2 2.1740.25 ab 2.39+0.27 a 2.41+0.30 a 2.52+0.24 b 2.91+0.28 a 3.93+0.38 ab 4.954+0.50 a
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Table 3 Effects of different treatments on branch number and leaves of P. trifoliata seedlings
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Treatment Branch number Branch height/cm  Leaf number Leaflength/cm  Leaf width/cm Length-width ratio  Leaf area/cm’
X HE Control  1.60+0.70 b 831£3.16 a 42.8+8.23 ¢ 3.11+0.39 a 1.35+0.15a 2.3240.26 a 2.76+0.54 a
RB4:1 2.60+1.35ab  5.22+4.05b 57.749.57 b 3.12£0.26 a 1.35+0.08 a 2.33+0.21 a 2.71+0.28 a
RB6:1 3.50+1.08 a 3.66+4.01 b 72.4+£10.07 a 2.97+0.25 a 1.27+0.11 ab 2.37+0.26 a 2.50+0.27 ab
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RB1:2 3.40+1.43 a 4.26+4.09 b 55.6+£11.89b 2.71+0.26 b 1.16+0.02 b 2.34+0.17 a 2.1240.12 b
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Fig. 2 Effects of different light treatments on leaf area
index (LAI) of P. trifoliata seedlings
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Table 4 Effects of different light supplement treatments on roots of P. trifoliata seedlings

SRR ER

PRI

i BRI Average root FRAERR i AR Root projected FRAREL
Treatment Total root length/cm R g Root volume/cm’  Total root area/cm’ p ZJ Tip number
diameter/mm area/cm
X} B8 Control  146.77+64.66 b 0.35+0.01 a 0.21£0.10 b 16.19+7.65b 5.16+2.44b 381.50£100.85 b
RB4:1 209.41+46.37 ab 0.37+0.05 a 0.37+0.17 ab 24.85+7.16 ab 7.91+£2.28 ab 584.25+137.23 ab
RB6:1 287.37+£39.49 a 0.38+0.03 a 0.48+0.14 a 34.89+7.25a 11.1142.31 a 546.00+£104.47 ab
RBS:1 240.50+56.10 ab 0.37+0.01 a 0.36+0.11 ab 27.60+6.89 ab 8.79+2.19 ab 615.75+160.69 a
RB1:2 246.61+102.91 ab 0.35+0.04 a 0.35+0.23 ab 27.79+14.49 ab 8.854+4.61 ab 592.50+146.83 ab
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Table 5 Effects of different light supplement treatments on biomass of P. trifoliata seedlings

b3 i ) i T M bR RO gt L
Treatment Fresh mass/g Dry mass/g Shoot dry mass/g Root dry mass/g Root/shoot ratio
Xf e Control 12.94£4.82 b 4.14+1.45b 3.24£1.22b 0.90+0.27 b 0.290+0.07 a
RB4:1 15.24+3.89 ab 5.21+1.34 ab 4.02+0.96 ab 1.1940.42 ab 0.290+0.05 a
RB6:1 21.57+2.16 a 7.24+0.81 a 5.69+0.70 a 1.55+0.18 a 0.272+0.04 a
RB8:1 21.12+4.89 a 6.85+1.66 a 5.35+1.42 a 1.51+0.29 a 0.288+0.04 a
RB1:2 17.48+6.44 ab 5.48+1.99 ab 4.33+1.47 ab 1.14+0.54 ab 0.254+0.06 a
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Table 6 Effects of different light supplement treatments on SPAD value and color index a* value of P. trifoliata seedlings

b SPAD i SPAD value 7 a*{i Color index a* value

Treatment 90 d 150 d 180 d 210d 90 d 150d 180d 210d

Y8 Control 75.41+£5.22a  72.17+433a  71.34+4.55b 75.20+1.98 b -1.85£1.29b -4.53+1.51a  -6.30£0.99ab -4.69+0.49 a
RB4:1 69.36+5.18 bc  71.63+5.15a  76.19+3.72a  76.82+2.77 ab 3.5842.76a —4.36+1.57a  —6.68+0.74ab —4.90+£0.61 a
RB6:1 66.93+5.58 ¢ 71.78+4.09a  75.25+4.07a 76.14+2.03 ab 433£231a -3.77+0.85a —6.07£1.30ab —4.90+£0.64 a
RBS:1 66.85+3.43 ¢ 70.3743.45a  77.24+2.96a 77.06+£3.70 ab 3.86+2.76a -3.72+1.47a —6.95£0.62b  -4.86+0.67 a
RB1:2 71.64+5.13ab 71.48+2.89a 78.10+3.39a 78.52+3.96a 3.9743.12a —3.89+1.29a  -5.89+0.82a  —4.83+0.54a

3 6 I A1, 25 AL BRIy () €8 22 o B 5 R 1%
Ja EFRES . F T E AL B 90 d S L2 a* (E Y
R D 2021 4 8 AR R, T 5E b3 1501 180,
210 dJa ta 22 a(E I o 2022 S AE . kb2
90 d Jii , 4 MM ALFE ) € 2 o (E 1) B2 i T X IR,
M F w4, % B (w43, RB6: 1 I a*H i K. Ak
150,180,210 d Jii » 1.2 a*{H #51 A 50 50, i €2 2 30
REREE  KhEE 150 d 5, 4 N AME AR a* (B 35K T
XFHE L HTE R 2 2 5 A0 180 d J5 , RB1:2 [ a*fH.
8K T AHE,RB4:1.RBS8: 1 {) a*fE /N T-XF 1, 1)
TR R A FE 210 d J5 .4 M ANE AL E ) a*{H 1
INF X R BTG 3 2 5
24 AEHFIOIERSESF R E N EERANE
)

241 MASLHGHm HERTAH, 4D

BRG] S AR B RN 7
i 2R 5 Y TE B2 %2 7, (A RB6: 1 R ALF EEA
HE A EF RN, AR L - RB4:1.RB6: 1.
RB8:1.RB1:2 (R &3 250 il 6 R ) 87.51%
101.06%+80.12%+ 76.08% , S, FL 5 J& 43 1] /& %I Hd 1)
100.00%-102.78%+100.00% 94.44% , il [f] — 484k Bt
W E 43 i 2 X FR 102.39% + 100.65%  102.91% «
103.04% , 25 JH5 35 2243 1) 52 X B 1) 103.70%+.97.70%
98.98%192.09%.

242 et AR ALK R BHRSTHH, K
WEEE RG5O (F) LR % Z . RB4:11.RB6:1
1 85 K2 (Fo) 4 Sl A2 5 HE1) 96.33%4100.78% , T
i % 5 s RB8I1.RB1:2 ) F, 43 7l A& Xt HE 1)
85.94%-85.39%, i F KT X . 4 AL ER AT
AR (FO YT XTI, o RB4:1.RB6: 1 5% &
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Table 7 Effects of different light supplement treatments on photosynthetic parameters of P. trifoliata seedlings
pOBE] FEHEE P AREG/ it ) — S AR FE C/ A EET/
Treatment (pmol-m™*-s™) (mol-m?-s™) (pmol - mol™) (mmol-m*-s™")
Xt Control 10.41+2.30 a 0.36+0.08 a 334.87+6.84 a 7.84+1.56 a
RB4:1 9.11+1.01 a 0.36+0.08 a 342.88+5.74 a 8.13+1.34 a
RB6:1 10.52+2.69 a 0.37+0.04 a 337.06+10.97 a 7.66+1.16 a
RB8:1 8.34+0.55a 0.36+0.04 a 344.60+6.56 a 7.76+0.58 a
RBI1:2 7.92+1.44 a 0.34+0.03 a 345.069.11 a 7.22+0.88 a

R 8 TR ALY EIHFER IS AT

Table 8 Effects of different light supplement treatments on chlorophyll fluorescence parameters of P. trifoliata seedlings

KbHE JR AR5 NI, AR H AR ARG EERE K FET
Treatment F, Fn F, F./F, F./F, F/F,

X8 Control ~ 3807+167 a 20 380+1357 a 16 574+1301 a 5.36+0.34 a 436034 a 0.81£0.01 a

RB4:1 37194429 a 19 633+2307 ab 1591442204 a 5.31+0.70 a 4.31+0.70 a 0.81+0.02 a

RB6:1 4040+544 a 20 538+1970 a 16 498+1678 a 5.12+0.48 ab 4.12+0.48 ab 0.80:£0.02 ab
RBS8:1 38024585 a 17 5154909 b 13 7134827 b 4.67+0.55 ab 3.67+0.55 ab 0.78+0.03 b

RBI1:2 3809+323 a 17 402+2025 b 13 593+1845 b 4.57£0.41 b 3.57+0.41 b 0.78+0.02 b

T RFEZ S RB8:1.RBL:2 B ZM T X . 44
AT AL B T I (Fu/F) BT 4R, RB4: 1
RB6:1.RB8:1 5% M TG & 3% 2 5 s RB1:2 [1] Fu/F,
JEXT IR 1) 85.26% , Z 5 35 o 4 MM A K
G e (F/F) SR T X1 i, RB4:1.RB6: 1.RBS:
1 5% E R %2 % RB1:2 ) FJ/F, & X B[
81.88%, % b3, RB4:1.RB6:1 [k KE T =%
(FJF) 50 IJC R 3 2 5% RB1:2.RB8: 1 [F] FI/F,
)02 6 R 1) 96.30% , 2 57 i 2

2.5 AEELHILIEESE LED 3 Se 3t 42 4 41 a9 82

fe)

251 MTEHEZEG.TEEEASSTGHE HE

3H40,RB4:1.RB6: 1 AT B HEEAS RS IRT

BEESRBSII.RBI 2 EMHEASERES
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252 MEHFFSEWHR HERIAM, L
120 d J& , S b3 e H S B8 B E & T
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AbERI AT S B T IR AR E E R
253 MAUAMAEENE S MDA 8% w HEK
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Fig. 3 Effects of different light supplement treatments on content of soluble protein and soluble sugar of P. trifoliata seedlings
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Table 9 Effects of different light supplement treatments on
the content of anthocyanin of P. trifoliata seedlings

(mg-g"

hbE KbERR ] Treatment time/d
Treatment 120 150 180 210
S Control  1.26£0.23 b 1.21£1.25a 0.94+0.94a 0.73£0.06 a

104.54%, )16 i 3 7 7% s RB6: 1 Il MDA & &= 5[,
AR TR 2 X RE Y 60.93%

4 AL AL FE 1) SOD ¥ 14 35 . 2 5 T X, 4y
1) A2 X6 B ) 108.68%  108.98% + 111.34% 1 122.14% ,
RB1:2 . RB4:1.RB6:1.RB8:1[f] CAT % 5
X HE TG 5 2 2 F  RB1: 2 [ CAT & 1 & %) B 1

RB4:1 3.15+0.64a 1.66+£0.71a 0.94+0.94a 0.76+£0.04 a N
0 = \E -z o A ) I\I N v —J A
RB6: 1 278:0.64a 2.00£1.22a LI131.13a 0.79+0.07a 113.80%, 25 & . 4 DHOGALI K POD I 5%
e . YT =) .
RBS: 1 23840202 147+147a 1.08£0.71a 0.79£0.01 a MJE R 3% 7 57, RB4: 1 [ POD 75 M 5 /K , RB6: 1 11
RBI:2 2.84£0.55a 1.48£0.94a 124x124a 0.75£0.05a POD iEME R & .
R 10 TREALEXRGE A NEEES MDA 228520
Table 10 Effects of different light supplement treatments on antioxidase activities and MDA content
Ab 3 bCR ) SOD i% 4 CAT it POD i1
Treatment MDA content/(nmol - g") SOD activity/(U-g™) CAT activity/(U-g"-min™) POD activity/(U-g"'-min™)
X e Control 17.61£1.32 ab 1125.73£52.87 ¢ 3160+226.52 be 56288=11494.46 a
RB4:1 15.62+3.35b 1223.42452.91 b 2788+232.17 ¢ 53 928+10 090.53 a
RB6:1 10.73+0.79 ¢ 1226.76+13.46 b 3444+156.00 ab 58 912+3 363.50 a
RB8:1 21.27+3.59 a 1253.40+83.28 b 2920+232.79 ¢ 54 928+10 305.63 a
RB1:2 18.41+1.53 ab 1374.97+70.96 a 3596+163.80 a 58 528+13 821.04 a
3 Wi H,RB6: 1.RB8: 1 [{)ZEAIAH] 5 mm LA L, B 7ES
® EJ Y 2 . \ e W 2

I T )5 RB6: 1R AR i ZE RO B 7.
3.1 AEIELBILLEES LED 4N AR AR ASERR  WF 70 R I, G 7E RB3 1 A 2] 22k 1 K e .
A W R E RBA D1 AL 3T P v M 200 25 08 0™, A= A

ANFE AL S SR AN FE TSR
ARk, 5 9F A K AT DL & i R A A AR KOIR
AP, 206 R 3E 55 A6 40 P PR i 3G A L T 6 o
RAN R, A T8 AE 4 I AR AR R AR T
B 6T LA 5 00 2K AP (S i B
JREIFN R HHC2ZE [ A K [R] I BRI 2 %0 v ) T
o Al AN [FDG i AL B B AR B, R B 2 B 10
FIHARR KBS, MABEE AN E T aME
AL i, SERE MR S FR AR K . MR A 2R 2
1 B Al AR 50 1 B8 BEHR AR , ASHIE AL 4 AN R AR R
MR o R ZE R 34w o R, U0 B R RE SR HE AR 4 1
A, ST R B A0 i AR g -
(RVRIEFT 25 FAHAL o AHIF 78 R I, AT DA 5 391 1A AR
4T ZE GRS B R — N B SR 1 Y
KB B, BAL PR 5 30~120 d, 7E LB B RBS S 1 2
F— B R, X IR A 250 — B e H 120 d 5
RBS8: 1 ZH A K BR3P B s
B K B, BIAL TR IS 120~210 d, 76 LB B, RB6: 1 1)
ORI K R R, 92.46 mm; b3 210 d 5, RB4: 1.
RB6:1.RB8:1.RB1:2 [} 22k & 2 2 = T X0 HE, e

WUZE RBS: 1 AR BE R ' Gl 22 A0 4 i AR 38 = i
Y, 5 A5 RB8: 1. RB6: 1 1] 3R A AR 4 i
AR BRI, v RE P 2 S TS

AL BB E T 4 B, 3X AT RE 2 B D AR
e Kb R FRAG )l FE PR ot R v B e R D' R P i 3t
25 A R 43 B, I dE — 2B (g ik o B s R
B, H Bt 2 . KA R A A T AR s,
e F K 5 LU WP AN SR A B 70 BB R0 A
556 FOAE A A i 1) T 38 0o SR ECR 1 i B
SR Z e A P TR 0T (H X — 45
B 5R 2 50 NAE R0 F (RRIF 7T 45 B A I, AT R
TP RAFE AR 4 AN A3 T AR F 2y
T4, RB6:1.RBS: 1 5%} H % 7 2% ,RB4: 1.
RB1:2 5T & 2 5, X 5 0 B Ao 50
ZE R a AR

4 HEAREE R AR K PR LR AR
MARR A IR TH A AR B 2 T B, S0
NAE B8 UL 2 50 9 K R B it 92 45 SR A AL
RB6: 1 FE AR K ARAAAR L S HE 2% AR B8 T AR
1B 38 B K 5 4 A I 6 A B 1 5 5 i L BSR4 TR
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JEE N
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HeEAE R RERI K . SPAD [ F /R 4 &
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fEH, AEFE 180 dA1210 d & , 4 N MG AL SPAD
B35 5 T R 3 5 i A AE R 50 L BRAG L B -
(IR T 25 SR B A — 2, Ui B MG 2 (2 3 SPAD R (1)1
Ko LTI a*(HNDLRE , —a RoR SR TT
[ ARAE , +a KR [V 7 A AR 46, kb B AR 2R 90 d
Ji » 4 AR ER IR a* B35 R TE B, I R O [ 21 €5 0
180 d J& , 4 M AL BRI a* fE 35 N 1 8, i i B2 B 4%
o, JETH 2 Ve AL F 5L P R A 25 it
MEEMRZ — WEE —E A b BEY) 2 3
B FPIRAS . T R R IR EZN AT B
B, S SR T R A P e
a2 A RIS B, SRR B E R, kb
JEALERAEAR TR 120 d 5, M AR B S B0, X AT
R A2 D] DAl HE ST 1] (10 2B K A0 Y ELRE 49488 o 5 SR A
SR TR g T E TR BEES
BMNAERNIRERE R G, vt SRR
SWHFREH A B RIER RIL  miR S MEie s
FH A RO LR 3R IA G R, (M ab B S 11
90 d W, SPADHEUN , a*H FE N IEME , 465 H & =
B A A 150 d BUJS 9 SPAD H K, a* A
BURUE, BT S BRUIK, 1X 5 2022 4F 4 AT
LR, 2022 4 H i BILER A & .

3.3 EILEHILIIESE LED #M e Xt 12 4h i e & 16 A

4 SR SRR E E 5
X5 AT AL R LRI A REA ., Hit T
ANEN G AL B R B 2 TR BL AN AE
AR Iy v A BRI TR R SR AR B 1

G AN TR R X — IS 4 NN R AL )
AVEREE TR REIE . SRR
UG 32 F TR 06 A 28 BEORD 0 15 e 26 BEAE 7R
2R 208 S IR bR AE 8 S R I 6 R 45 1%
JERE IR AR AR R R 4 AN B AR S
MR FLREEER, WHH SRR SERAREE
St ,ix 56 H Frill RB4: 1.RB6: 1.RB8: 1 Al & 1)
SPAD fH It 2 5 & 35 P — 25, AL [A H Brilll RB1:2 (1)
SPAD A . 3% & T HoAh AL BE AU, AT RE 5 SPAD H
HHSER S ERMER G, FI TR 20k 5
PS T1 3 4 A0 R AR AN AT 3 3 1) S5 UK RB6 - 1 1 Fy B
= A MR LF . RBSI1.RB1:2 /) Fs
F, B FHLT X, i RB8:1.RB1:2 0] e 23] | —
SE R 6], PS TT H 4% 328 fe K98 RE /N T X L
RB1:2 ] Fo/Fo  FJF 2 Z LT B S RBL:2 [
PS IL ¥ 7E Y64k S0 PR R & BE DA i 2. — %
Y AEAZ W E B 0L, FJ/F. B 1E 0.80~0.84
2 [8]%9, RB8:1.RB1:2 [] F./F. 345 0.78 , Ui B AR
T E U B B ) AT RE 2 B T AR ORI A, RB4 L
RB6: 1 #MEAL A BN ELAE
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1]

AL PEER (1 TT VPR RE 2 BB IE R
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TR PP 5 o

A KR E R, By 5 3R 58
SRR SR BN R R T, AT DL AR
VIR TS B AR B T A P A .
SOD.POD.CAT 5 HAth i S AH B0 , e RUE B
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AHNE AL SOD % M 24 i 2 v T L, RB6: 1
RB1:2 [f] CAT ii5 1 A1 POD v P tH 3 T 54 B8, 50 A
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