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Fig. 1 Method of '*C addition and preliminary experiments. (a, b) Soybeans supplied with '“CO,. '*CO, was absorbed by
unwrapped leaves. (a) L1 absorbed '*CO, at 9 days after seedling (DAS). (b) L2 absorbed '“CO, at 23 DAS. (c, d)
Soybeans with '*C-sucrose added. "“C-sucrose was taken up by abraded leaf. (c) L1 took up '*C-sucrose at 9 DAS.
(d) L2 took up "“C-sucrose at 23 DAS. (e, ) Distribution of *C from '“CO, gas absorbed by PL at 9 DAS. Left panels
show "*C activity from the imaging plate. Right panels show picture. (¢) Immediately after absorption. (f) 24 hours

after absorption. Orange arrows indicate *CO, supplied leaves. Scale bar: Scm in (a, c, e, f) and 10cm in (b, d). C:

cotyledon, L1: Ist trifoliate, L2: 2nd trifoliate, PL: primary leaf (Color online).
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Fig. 2 Distribution of "*C from "*CO, gas or '*C-sucrose in soybeans at growth stage. Left panels show '*C activity from

imaging plate. Right panels show picture. (a) One primary leaf was supplied "*CO; or '*C-sucrose of at 8 DAS. (b) L1

was supplied '*CO, or “C-sucrose at 9 DAS. The red squares are magnified 4x in the bottom left-corner. (c) L2 was

supplied "*CO, or "“C-sucrose at 9 DAS. (d) L1 was supplied '*CO; or *C-sucrose at 11 DAS. Orange arrows indicate

CO, supplied leaves. Asterisks indicate "*C-sucrose added regions. Scale bars show 5cm. C: Cotyledon, L1-L3: 1st

trifoliate-3rd trifoliate, PL: primary leaf, S: stipule (Color online).
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Fig. 3 Distribution of '*C from “CO, gas or *C-sucrose in soybeans at just before flowering. L2 was supplied '*CO, or '*C-
sucrose at 23 DAS. Upper panels and left of lower panels show “C activity from the imaging plate. Middle panels
and right of lower panels show picture. L2 were pasted abaxial side up as they were numbered on the adaxial side
and they were displayed in low contrast as they showed significantly higher '*C activity than other parts. Orange ar-
rows indicate '“CO, supplied leaves. Asterisks indicate '“C-sucrose added regions. Scale bars show 5cm. L1-L8: 1st

trifoliate—8th trifoliate (Color online).
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(@) 14C distribution (8 DAS) (b)  Weight distribution (8 DAS)
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(€)  14C distribution (8 DAS, aboveground)
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Fig. 4 'C activity concentration ratio from '*CO, gas or "*C-sucrose, and weight ratio in each part of soybeans. (a, b) *CO,
or "“C-sucrose was supplied to PL at 8 DAS. (c—e) *CO, or '*C-sucrose was supplied to L1 at 11 DAS. (a, ¢) '*C dis-
tribution of whole plant except for '*C supplied leaf. (b, d) Weight distribution of whole plant except for '*C supplied
leaf. () "*C distribution of aboveground except for "*C supplied leaf. The orange red bars indicate data from '“CO,
added plants and the light blue bars indicate data from '*C-sucrose added plants. Three to four individuals were used
in each condition. Statistical significance was assessed by Student’s r-test. *: P<<0.05, **: P<<0.01. ns: Not significant.
L1-L3: 1st trifoliate—3rd trifoliate, PL: primary leaf, L3-L2: internode L3 to L2, L2-L1: internode L2 to L1, L1-PL:
internode L1 to PL, PL-C: internode PL to cotyledon (Color online).
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Table 1 Mean of '*C ratio and weight ratio in each aboveground part of soybeans at 11 DAS
4C0, 4C-sucrose
L3 40.3 12.0 322 13.1
leaf L2 **1.5 242 **42 25.1
PL *1.0 22.4 *2.0 20.9
apex 9.2 3.1 14.0 34
L3-L2 20.5 11.0 17.8 11.0
stem  L2-L1 12.1 9.1 13.1 8.2
L1-PL 7.5 7.2 7.1 7.5
PL-C 8.0 11.1 9.6 10.8
total 100.0 100.0 100.0 100.0

The total amount was calculated set as 100%, excluding L1 which was applied '*C and root. Statistical
significance between '“CO, and '*C-sucrose was assessed by Student’s t-test. See fig. 4e. *: P <0.05,
**: P <0.01. L3: 3rd trifoliate, L2: 2nd trifoliate, L1: 1st trifoliate, PL: Primary leaf, C: cotyledon. L3-
L2: internode L3 to L2, L2-L1: internode L2 to L1, L1-PL: internode L1 to PL, PL-C: internode PL to

cotyledon.
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Abstract

Comparative Analysis of the Translocation of ['*C]CO,-Derived
Photosynthetic Products and Foliar-Applied ['*C]-Sucrose in Soybean

Ai KatHo-SoMA!, Ryohei SuciTa?, Yuko KuUriTa!, Natsuko I. KOBAYASHI',
Tomoko M. NakanisHI! and Keitaro Tanor!3:

! Graduate School of Agricultural and Life Science, The University of Tokyo,
2Radioisotope Research Center, Nagoya University,
3 Fukushima Institute for Research, Education and Innovation

T uktanoi@g.ecc.u-tokyo.ac.jp

Photosynthates are translocated into the plant tissue mainly in the form of sucrose. To determine whether
there are differences in translocation between internally produced photosynthates and externally applied
sucrose, “CO, or C-sucrose was supplied to specific soybean leaves and the "*C activity distribution was
compared. The distribution rates were almost the same among the above-ground tissues, but different in the
roots. Care should be taken when using '*C-sucrose as a photosynthate, especially when focusing on roots.
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