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Genetic Basis of High Photosynthetic Efficiency Breeding in Soybeans and
Correlation Analysis of Source-Sink Balance with Yield—My 50-Year Scientific
Career in Soybean Breeding ( Part Il )
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(1. Soybean Research Institute, Heilongjiang Academy of Agricultural Sciences, Harbin 150086, Heilongjiang, China; 2. Mudanjiang Branch of
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Abstract: Over the course of my 50-year career in soybean breeding research, since 1997, I have employed crop physiology
and genetics research methods to conduct systematic studies on the genetic basis of high photosynthetic efficiency breeding in
soybeans and the correlation between “source-sink” balance and yield. The results indicate that there are significant
differences in photosynthetic rates among soybean varieties, and this trait exhibits relative genetic stability. Its genetic pattern
belongs to quantitative trait inheritance, mainly controlled by the cell nucleus, while also being influenced by the chloroplast
genome. Specifically, the broad-sense heritability of photosynthetic rate in the F, generation of soybeans ranges from 43% to
61% , and that in the F; generation exceeds 55% . The Hill reaction activity of soybean chloroplasts shows a strong tendency of
maternal inheritance; however, based on the analysis of parental comparative advantage indices, the role of nuclear
inheritance cannot be ruled out. The chloroplast Hill reaction activities of the parents in three different hybrid combinations all
increased to varying degrees, showing significant complementary effects. Studies on the photosynthetic enzyme activity of the
F, generation of soybeans reveal that the photosynthetic enzyme activity of the F, generation in each combination differs
significantly from that of the parents and is higher than the mid-parent value, indicating that the activity of photosynthetic
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carbon assimilation enzymes has heterosis, which is the core direction of target selection. The correlation analysis between
“source-sink” balance and yield is an important part of high photosynthetic efficiency breeding research. The results show that
the genetic correlation coefficients among economic coefficient, actual harvest index, apparent harvest index, and grain-stem
ratio are relatively high, and all are positively correlated with economic yield. This suggests that selecting any one of these
conversion coefficients can synergistically improve other conversion coefficients, thereby increasing yield. In the study on
“source-sink” balance between high photosynthetic efficiency germplasm and high-yield varieties, it was found that after
removing leaf pods at different levels to change the original “source-sink” ratio, the photosynthesis and dry matter
accumulation of the remaining leaves showed a strong compensatory effect. The above analysis results on the genetic basis of
high photosynthetic efficiency breeding and the in-depth analysis of the relationship between source-sink balance and yield
have brought enlightenment to the field of soybean research. Based on this, combined with the current development trend of
soybean molecular biology and molecular genetics, the following suggestions are put forward for the development of this
research field in the next 10 years; In the field of soybean molecular breeding research, attention should be paid to
photosynthesis and the balanced and coordinated development of “source-flow-sink” , and this should be regarded as one of the
goals of molecular breeding. The “source-flow-sink” theory should be applied to molecular breeding, and gradually realize
high-throughput detection technologies for photosynthetic rate and C; and C, pathway enzyme systems ( mainly RuBPCase,
PEPCase, and PPDKCase). In the field of soybean functional gene research, the mining of functional genes regulating the
above enzyme systems and the study of their regulatory networks should be taken as one of the goals. In the field of soybean
multi-omics research, the research on the genetic control of photosynthesis should be advanced to the molecular genetic level to
decode the molecular mechanisms and gene regulatory networks. In the field of important trait gene mining research, priority
should be given to ecological traits, and their physiological characteristics should be systematically analyzed. China is rich in
soybean germplasm resources, but the potential of their photosynthetic activity has not been fully exploited. The analysis of
plastid (mitochondrial and chloroplast) genetic information and the mining of functional genes are important directions in

soybean research, which is not only a key scientific issue for breaking through the bottleneck of soybean yield per unit area but
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also an important research field for promoting low-carbon agricultural development.

Keywords : soybean; photosynthetic activity; genetic control; source-sink balance; yield
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Table 1 Differences in photosynthetic rates among different varieties (lines) over two years

A AR AL (P 3{E) b2 5 R A

E1n i (&) . A
Range of photosynthetic rate Standard Coefficient of

Year Cultivar (line) Range

(average value)/( umol CO,-m~2-s71) deviation variation/ %
1977 30 8.88 ~20.51 (14.07) 4.81 21 11.74
1980 24 6.94 ~25.24 (15.39) 7.93 32 18.30
1977 - 1980 54 6.94 ~25.24 (14.58) 6.50 28 18.30

K2 ARAXERM(R)LGERFEEEN
Table 2 Variations in photosynthetic rates of different

soybean varieties (lines) across years

etk

P YIS Photosynthetic rate/
Cultivar (line) (pmol CO,-m~2-s7")

1977 19794# 1980
Iy 744031 Ha 744031 9.44 7.45 9.09
A 5 5 Heinong 5 9.15 8.65 9.80
FERLET Travis 10.90 9.47 11.61
I 76-6043 Ha 76-6043 13.20 10.73 15.02
I 76-6296 Ha 766296 17.35 11.86 20.70
M% 16 Heinong 16 18.50 12.24 16.53
4% 72-806 Dongnong 72-806  17.42 13.13 17. 04
W 2 A Harosoy 17.79 11.87 20.70
4t /R 4 Wilkin 20.76 11.04 21. 14

TE #h B AN 2 |, Ay MRl

Note; # indicates in vitro measurements, the rest are field measurements.
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Table 3 Expression of apparent photosynthetic rate advantage in the F, generation of different combinations
B %
AL BTN
Fe Full flowering period Pod-setting stage
Ide g R MR W WM WM RE W W MR MR ME RE
7614 7612 7610 7623 7639 7635 7601 7601 7609 7614 7612 7610 7605

1 113.7  109.5 97.1 106.8 113.0 103.2 107.0 116.2 102.1 91.9 97.5 118.7 69.1 91.7 103.7
2 13.7 9.5 -3.0 6.7 13.0 3.2 7.0 16.2 2.1 -8.1 -2.5 18.7 -3.9 -8.3 3.7
3 -1.3 2.5 -15.2 -4.7 6.0 -2.8 0.8 15.2 1.6 -8.8 -5.0 10.3 -6.6 -9.1 -1.4
4 0.9 1.4 -0.2 0.7 2.0 0.5 1.1 18.6 4.4 -10.1 -1.0 2.5 -0.6 -9.3 0.8

T ARE 1 SRAE R LA R B A8 8 2 I3 8503 W BRI 3  16 804 BAEREEE
Note: Index 1 is the advantage index relative to the parental average; Index 2 is the advantage ratio; Index 3 is the true heterosis; Index 4 is the

degree of dominance.

x4 HEPEESF RARALEGERRBIEEH
Table 4 Expression of apparent photosynthetic rate advantage in the F, generation of different

combinations during the pod-setting stage AT %

=24 HxH HxH HxM HxM M xH HxL HxL LxH LxH LxL Iy
Index P7811 P7812 P7813 P7814 P7815 P7816 P7817 P7818 P7819 P7820 Average
1 91.4 97.3 104.3 95.2 89.8 111.8 75.2 117.4 121.7 112.4 101.7
2 -8.6 -2.7 4.3 -4.8 -10.2 11.8 -24.8 17.4 21.7 12.4 1.7
3 -13.0 -5.9 -6.7 -17.7 -22.4 -1.1 -34.3 5.9 2.4 11.6 -8.1
4 -1.7 -0.8 0.4 -0.3 -0.7 0.9 -1.7 1.6 1.1 1.8 1.5

TE BRI S RACE R0 LRI R B T80 2 A0SR 1580 3 W B IEAF L 2 680 4 S BRI
Note; Index 1 is the advantage index relative to the parental average; Index 2 is the advantage ratio; Index 3 is the true heterosis; Index 4 is the

degree of dominance.

®5 FRKRIATEREMBASILE

Table 5 Ratio of F, generation combinations showing different levels of advantage

1977 & Year 1977 1979 4 Year 1979

AL
Full flowering period

SE3EW]

Pod-setting stage

L5
Pod-setting stage

RZRINU

Advantage status

WEL itk WHL Atk WHL itk
Frequency — Percentage/%  Frequency  Percentage/%  Frequency  Percentage/%
EIE#H + + Positive heterosis + + 1 33.3 3 30 4 40
E %8 5> BA% + Positive component dominance + 1 33.3 3 30 1 10
16387 A% - Negative component dominance - 1 33.3 4 40 3 30
A H - Negative heterosis - 2 20
S Sum 3 100 10 100 10 100
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Table 6 Comparison of apparent photosynthetic rates ( APR) of reciprocal cross combinations (year 1979)
2 ARAHNE, G FARACTHIR AR
Combinations Parental lines and F, hybrids APR/(pumol €0z rm™%+< ™) Index of heterosis relative to parental average
P7814 A 16 (BEAR) 19.2 95.2
FERLYET (A4 14.0
F, 15.8
p7815 FERE LT (AR 14.0 89.8
AR 16 (ALAY) 19.3
F, 14.9
P7816 M 76-6296 (FLAR) 18.2 111.8
M 944031 (A2A) 14.0
F, 18.0
P7817 FA 72-806 (FEAR) 14.9
M 944031 (A2AK) 18.5
F, 19.6 117.4
P7818 ¥ 944031 (FEAS) 23.6 75.2
& 76-6296 (2X7A) 17.6
F, 15.5
P7819 M5 944031 (B1A%) 14.1 121.7
AR 72-806 ( AXAS) 20.8
F, 21.3
x®71 EXHARER
Table 7 Reciprocal cross combinations and their parents
Ay a5 BpA A
Year No. of combinations Female parent Male parent
1985 P8522 B 5 5(L) A 72-806 (H)
P8523 A4 72-806(H) A S (L)
P8524 %R (H) My 74-4031(L)
P8525 M 744031 (L) P RMH(H)
P8526 I 79-9440 (H) Iy 744031 (L)
P8527 W 744031 (L) I 799440 (H)
1986 P8622 Bes 5(L) M 79-9440 (H)
P8623 W 79-9440( H) A S (L)
P8624 1 79-9440 (H) oA 26 (M)
P8625 A 26(M) M 799440 (H)

LM R H IR P R AR,

Note: L, M and H represent low, medium and high photosynthetic rates, respectively.
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RS AERLZHEE-NALAERMABRIA

Table 8 The heterosis of photosynthetic rate in first generation of various combinations of soybeans

plREpL
Photosynthetic rate/

(pmol COy-m~2-s71)

t\:r%

I
=

C[E

No. of combinations

SEAXT A AR 2L
Heterosis index

compared with

LA B LR

Heterosis index compared

HAARN AL AR ST
Heterosis index

compared with with the means

female parent male parent of parents
P8522 16.4 102.5 78.9 89.3
P8523 19.3 92.8 120.6 104.9
P8524 18.0 80.0 90.5 84.9
P8525 20.7 104.0 92.0 97.6
P8526 22.9 87.9 115.1 99.7
P8527 22.3 112.1 85.6 97.7
P8622 18.8 97.4 73.8 84.0
P8623 23.2 94.8 112.2 102.7
P8624 26.3 101.0 118.9 109.2
P8625 23.0 106.3 87.3 95.8

7 . P8522 Fil P8523 \P8524 Fil P8525 . P8526 Fll P8527 P8622 Fll P8623 . P8624 Fll P8625 43l W HAZN A
Note: P8522 & P8523, P8524 & P8525, P8526 & P8527, P8622 & P8623, and P8624 & P8625 are reciprocal cross combinations, respectively.

x99 BHEFHRRVALSGERESER NiEES
Table 9 Distribution of photosynthetic rate and broad-sense heritability in F,

progenies of different combinations

BARREL i ARECE 3 L I & Vi .
HE _ %
o X £S Plant count Percentage of total Broad-sense
Combinations Note
per unit number of plants/% heritability
P7811(H x H) 10.81 ~22.15 21 81 53 1979 4Fgkr Y]
20.32 ~37.14 46 70 1980 4F kI
11.63 ~18.21 20 61 1979 4EHkE
P7814(H x M) 16.96 ~31.20 38 65 61 1980 4EHL ki i
11.86 ~20. 64 44 67 1979 48l ki
P7816(H x L) 17.51 ~34.71 46 66 43 1980 4EH kL

28 b, KRS M F S APR K 4041 5, %
APR TEAETR 7 W B B 42, APR 2 AN L 8 Aty % 1
R AT BB AL B2 AR s R 2

SRR LR A3 BT F AR APR 844 J1EAIK,
BCAEAR AR X APR SR FETE R X
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Table 10 Hill reaction activity of chloroplasts from parents

in different soybean hybrid combinations

Ao SR BN
ETRE) ik ) _ .
Hill reaction activity/

Number Combinations

(wmol-mg=1-h~1)

1 AR 16 (B4 147.2
TR (A4 90.6

A 16 + R 163.8

2 A 11 (FER) 133.9
M2 ] B (A 106.0

WA+ P22 S 159.0

3 R 11 (BEA) 133.9
A 18 (ALK 75.2

A1 + Bk 18 183.7

T < A R BOSE A L B/ N A, 22 i 4 38 I AL D
) DCIP (2, 6-— 4L M % B3, 2, 6-Dichlorophenolindophenol ) B 3 8
IREL

Note; Unit of Hill reaction activity; the number of micromoles of
DCIP ( 2, 6-Dichlorophenolindophenol ) reduced catalytically per
milligram of chlorophyll per hour.

IR A B A TR R R AR R TR — R
JiE SR T SRR S5 4 5 T RE A2 AR A — I (R P
VA EARERES LT, L, 70855 B 60 7 A
i, 2258 41 A W SR AR 22— I FH e e sk kL, HL LA
AR REAT G,

1.6 C,71C,BEXEEHENEFREBRR

W as RE K418 FAOEA G S A
A2 i H SRR e, R & oEA
FAEL, B AR 36 2 3 s R AR, Hop B
) RuBPCase 1 M #4852 10% DL F 135 66. 6%
(F12), HEARFEN HALHIEECH 100. 0% ~
157.45% , 1E L3k 80% (% 13) , WAL Ak A AL
RS LA 2R AT

®11 EXHAEE-RHRREEFERERI(K/RIE,1987)

Table 11

Heterosis of Hill reactivity in first generations of

reciprocal cross combinations ( Harbin, 1987)

i 7R SN P

G
Hill reaction activity/

Combination number
(pmol-mg='-h~")

S REAKT LA 5L
Heterosis index compared

with female parent/%

SN TR EL

Heterosis index compared

L FRA- R UL H4R 4L
Heterosis index compared

with male parent/% with the means of parents/%

P8622(L xH) 113.4 103.8
P8623(H x L) 142.8 89.8
P8624(H x L) 120.0 95.2

P8625(L x H) 106.8 104.1

85.5 93.8
114.4 100.6
114.3 103.9
89.2 96.0
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Table 12 Comparison of photosynthetic carbon assimilation enzyme activity in different combinations
(iﬁi;}xmol-mg’l ~min ! )
g FARIE, HIgE1,5- WA AR =X NADP- 5 G PN R PR W TR
Z 1 LT
i a ) Parental lines and ZRRRAC IR AR IR AL SRR b B
Combinations NADP-ME
F, hybrids RuBPCase PEP-Case NADP-MDH PPDK
1 B 40(B)) 1.08 £0.00 0.26 +£0.00 0.17 £0.00 0.10 £0.00 0.32 £0.00
2% 98-6074 (L) 8.30 £0.01 0.13 £0.01 0.26 £0.01 0.12 £0.00 0.40 +£0.00
F, 1.31 £0.00 0.26 £0.00 0.30 £0.00 0.15 +0.00 0.41 £0.00
2 B 40 (K 1.12 £0.01 0.25 £0.01 0.17 £0.00 0.10 £0.00 0.32 £0.00
B 96311(4) 0.57 +£0.01 0.24 £0.00 0.17 £0.00 0.13 £0.01 0.27 £0.00
F, 1.33 +£0.01 0.26 +£0.00 0.21 £0.00 0.14 £0.00 0.36 £0.00
3 BA41(RE) 1.13+£0.05 0.34 +£0.00 0.25 +£0.01 0.22 +0.00 0.44 £0.00
I 9209 (42) 0.98 £0.01 0.27 £0.01 0.21 £0.01 0.11 £0.00 0.40 £0.00
F, 1.18 £0.01 0.45 £0.00 0.23 +£0.00 0.23 £0.00 0.44 +£0.00
®13 HBASF AAHEEERATHNLAE
Table 13 Comparison of photosynthetic enzyme activity in F, hybrids with parental average
advantage in different combinations B %
SERACEIN AR R
HE Index of heterosis relative to parental average
Combinations  g/EiKE |, 5-—BHRURILAS  BERBEIAIMIRIRILEE  NADP-EAMBANG AN UMM
RuBP Case PEP Case NADP-MDH NADP-ME PPDK
1 136.46 133.33 139.53 136.36 113.89
2 157.40 106. 12 123.53 121.74 122.03
3 111.85 147.54 100. 00 139.39 104.76

JeAE IR 3 22 AL R S, 38 32 R BT A1
129, BEPPLE I 2 (R A9 4544 5 DI RE , DA OG5 4%
ARG A ph A TR R A — Lo R £,
RLEPEAR T AR AR K OF HJR S st i

R e S WP e X (SRR X STV LN
SRPDEE AN 7 B R IEAR G, I8 B A R TR
FEME, BAE L . XS R R 8L A 3R
W], B AN LR A R PR (EAR T LR T R
i, ER S AN AR, R 32 i g A 2k P 2
W, N FAOCERFCREEER ISR E , X —
AR g e FE A8 AR . [R) I, 7 16 4% = Y6 28UHE b
S 38 07 3 A X AR Y o o R A A S MR A 2
£ OOPRRMETT RN TR H b5,

2 KREREHEHSFEEXSHN

JCEAE R = R B A B A 2 — A
IR, U R O BUOC R I R RSl AL
NEo 287 BE T B R I, Sy < AR AR ) o
fifi, o P TR SR B B RALE , T 20 T BE T i
B o e (5 BE XSO PR A AR R R

2.1 AEBUZRBBFEQHEXSHT
KT R BAE R R b s e 5 e 22
R X 48 R A R I e A R B, < OB TR B
BOEA =P B T s« e v, S sE 2o
BILH B 5 7 k1) SR I, A N SR H J) R 4 3
FE P36 4 k23 ) g TC R 45 30 > vk i b ( R ) BBk
26 FIN 82-7569 , W A5 FR&EIE ] P i Fl ( R ) & 3= 25
FING 82-7799 , F FREE IR FP (R) BFE 1 S A
M 82-7851 ; AR IR AP N PR 26, HH[H)IAEG
FR/NX 1. 43 m K HLTATR JE IR AR V& %)) 58, 7
AR S AR A R4l S | B A TR AL B
it R R Ak 2R B 7 R 2 T 1 A 56 4 BT AT 5T
SRR AT R &R/ AR ) PRI
FAGRC AR R/ Y M R A ) | R WOR
BB BARRR F A A PR S BBk ) 2R
Fb (MR E + € 7 FE/ PR ZE T ) 22 [R) A s A5 A O
Ve, HI 5 25 - R0 MG (£ 14) ™,
I, 38 5 VR AT — e Ak R AL, BT A s Hph e ik &
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Table 14 Correlation coefficients between conversion coefficients and yield

AH G R B KUCRE EhRBGRIEE RMBGRAEEL RiZELL R L Wogkar BRI -
DM iy
Correlation Economic ~ Actual harvest ~ Apparent harvest Grain-to- Grain-to- Harvest Vegetative
Seed yield
coefficient coefficient index index stem ratio pod ratio yield yield
LU RE 1.00 1.00 0.902 0.116 -0.721 0.743 0.969
Economic coefficient
SEPRCAE B 0.993** 0.988 0.918 0.162 -0.676  -0.813 0.905
Actual harvest index
FUNAAE £ 0.919"* 0.887° 0. 906 0.224 -0.172  -0.615 0.921
Apparent harvest index
RiZE L 0.771 0.811° 0.637 -0.188 0.293 -0.457 0.481
Grain-to-stem ratio
I H 0.371 0.322 0.562 -0.183 -1.000 -0.632 -0.055
Grain-to-pod ratio
W -0.212 0.224 -0.166 0.268 -0.694 1.000 0.199
Harvest yield
i i -0.654 -0.704 -0.410 -0.419 -0.292 0.705 -0.349
Vegetative yield
KL o 0.766 0.701 0.803 0.354 0.661 -0.187 -0.272

Seed yield

TE A2 T AR R, A BB AN R, R 5% BFEKF, o8 1% BFE K,

Note: The lower left corner shows phenotypic correlation coefficients, while the upper right corner shows genetic correlation coefficients.

significance at the 5% level, and ™ * indicates significance at the 1% level.
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B

IR R IO NN 2 N NG LN =2 =3
M, BRI R 4.3% ~21.2% (X Fhofn 2= )2
YRS ) o T AR RRL 2k ) 45 00 L 7= i b Ak 33
FE CRUT 2R 82-7799 i 56 b4 Kk, 2R FH 4k ik
%5, 7E R3 F1 RS L mt 2, b FRAR A 44 EER (R3
WAL RS W13 A5 LL E) AFE(R3 16 ~ 10

* indicates

LRSS W7 ~127%5) CFE(R3I M1 ~5 5 RS W1 ~
6 1), EM FJ555TF RS Il R6 W H ™ ASSA-
1610 BUAE Y CO, [F AL ASCES PRI 58 it DA 3 %2,
MEeA HR )G, A BREURE 10 %, 4% b f Ry
SR Z AR DT B A5 I AN [ A B
A R e g5 TR LR 15, R3 MRS &0t
JEXT RS WA [A] 2 W d AR AR R 3 7 A R
(#16),
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Table 15 Photosynthetic rates at different positions and growth stages

B wmol CO,-m ™25

AEPRFBAL Treatment location

M (&) b B ] di CK A4t i CK A4t ti CK A4k
. . . i ki R
Cultivar (line)  Treatment time CK Percentage CK Percentage CK Percentage
Upper Middle Lower
of CK/% of CK/% of CK/%
M 33 R3 20.0 22.6 88.5 24.8 18.1 137.0 20.3 18.1 112.2
Heinong 33 RS 17.8 17.2 103.5 23.5 19.6 119.9 20.2 19.6 103. 1
W 82-7799 R3 23.1 23.1 100. 0 30.3 21.0 144.3 23.0 21.0 109.5
Ha 82-7799 R5 21.7 21.4 101.4 24.2 20.3 119.2 21.9 20.3 107.9
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Table 16 Yield traits at different levels during RS stage for various treatments
Bats s T Lk
bEm ISty Upper Middle Lower it LA
anf WM WAL e omm WRE A% ME . GRE 4® K& @hd Pl Se.Eth
Cultivar Treatment Treatment [ogal  Seeds 100sced Total  Seeds o 100-seed Total  Seeds | 100-seed height/ e
sage P gt/ weight O weight weight/ weight/ o weight/ weight/ weight/ " weighy  ©m rer
number number number plant/
g g g g g g g g g .
M433  R3 b Upper 1.3 - - - 16.5 9.0 51.3 17.5 26.5 13.1 7.0 18.5 73.3 22.1
Heinong i Middle 19.1  14.4  57.8 249 2.3 - - - 265 141 69.8 202 82.3 28.5
33 FlLower 22.9 140 69.8 20.1 18.1 10.1 523 19.3 3.4 - - - 85.0 24.1
CK 17.4 103 585 17.6 17.8 9.2 50.5 182 17.1 8.2 39.5 20.8 83.5 27.7
R3 b Upper 1.1 - - - 142 7.4 438 169 352 17.7 98.0 18.1 74.0 25.1
t1 Middle 16.0  10.0  48.8  20.5 3.7 - - - 239 12.0 58.3 20.6 80.3 22.0
FLower 19.1 12,2 59.8 20.4 16.1 87 47.8 18.2 4.4 - - - 78.8 20.9
CK 16,0 9.6 445 21.6 145 7.9 335 209 315 152 70.5 21.6 84.0 21.8
8-  R3 b Upper 0.8 - - - 13.0 7.4 447 166 20.5 10.6 62.7 16.9 55.7 18.0
7799 i Middle 26.9  16.2  88.3  18.3 2.9 - - - 219 11.2 62.8 17.8 60.3 27.4
Ha 82- T Lower 20.9 180 98.3 183 17.0 8.0 46.5 17.2 3.6 - - - 69.3 26.0
7799 CK 147 85 440 193 123 63 360 17.5 205 9.8 51.0 19.2 62.0 24.6
RS L Upper 0.8 - - - 147 88 51.0 17.3 127 6.5 39.3 16.5 64.0 15.3
i Middle 12.3 7.9 46.0 17.2 2.7 - - - 174 85 51.0 16.7 68.0 16.4
F Lower 17.4  10.6 64.5 16,4 17.1 9.8 56.0 17.5 3.6 - - - 70.3 20.4
CK 125 7.9 47.0 168 13.0 7.2 41.5 17.3 13.4 6.3 36.5 17.3 67.8 21.4

PR = AP B e 15 HL IR S 2 e )
A, s, Lisfbk b o R R, B
A7 B B R BAN A T (E BB 2000 A PR e
ZRPEGTRER, SO R 827799 HOLE Hb
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M 82-7799 A7 A JEL IR Ol 45 351K, 2B 7= W) o
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