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II. Changes in Sugar Concentration of Root and
Nodule During Reproductive Stage
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ABSTRACT

Five soybean varieties of two early maturing; Karikei 73 and $SS79168, and three late maturing; Tohoku
76, Baegunkong and Jangbaegkong, were used and evaluated in the study. Of the varieties examined, Karikei
73 was characterized by the delayed leaf senescence.

To investigate the periodical trends of sugars in plant organs and their roles to the nitrogen fixing activity
of root nodules, the concentrations of reducing and non-reducing sugar in root and nodules during the grain
filling period were measured.

The concentration of non-reducing sugar in roots was not changed up to the stage of R6 for all of the
varieties but it decreased rapidly thereafter for the varieties except Karikei 73. No such rapid decrease in the
concentration of non-reducing sugar in the roots was observed for Karikei 73 having the characteristics of
delayed leaf senescence. The concentration of reducing sugar in the root nodules was not greatly changed for
all of the varieties up to the stage of R6 regardless of the earliness of varieties but increased temporarily at
R6.5 when there was a rapid decrease in ARA. The phenomenon explained the fact that nitrogen fixing
activities were controlled not only by supplying sugars as the source of energy for nitrogen fixation, but
also by the need for fixed nitrogen of the plant. The concentration of non-reducing sugar in root nodules also
increased up to the stage of R6-R6.5 but decreased at R7, which could apply the same explanation as in the

concentration of reducing sugar of the root nodules.
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WEIGHING OF SAMPLES

EXTRACTION
(FINE MILLING)
] PUT THE CERTAIN AMOUNT OF SAMPLE INTO

NODULE : 150 mg ™1 TEST TUBE

ROOTS & : 300 mg

OTHERS ADD 10 mi OF 80% OF ETHANOL EXTRACT

FOR 2 h WITH SHAKER ]

FILTRATION

WITH FILTER PAPER TOYO NO. 58

I

EVAPORATION

WITH ROTARY EVAPORATOR AT 40°C
DISSOLVING
WITH 7.5 mi OF 0.02 N HC!
CENTRIFUGATION

FOR 1 h AT 100.000xg USING THE AUTOMATIC
PREPARATIVE ULTRA CENTRIFUGE, HITACHIL
MODEL 70p-72

Fig. 1. Flow chart for the preparation of sample solution
for the purpose of determination of Sugar.

FIF B (15 mesh) 3 B2 =LESIC) HE T8 S
gk A ABE B 19 vebhd wtel Feo)
i mE AK 150 ~ 300mg o 80 % Ethanol 10
mlS foste] & 285 REHSEE-RBERE
0.02 N Eleo] ¥5#E—3 028 (100,000 x g /FER)
o] FJRA =}el FEHsHch

B F&E L Somogy el Wel oI BTES
afrslag e, Eaike) BEe B— 24 ek ub

s e
# B

1. |Rep B, FETH, 2% BB T

Re) BILHE, FERITHE, 2 RN BLE B
-3, 4, 5 vehigieh

B -3 BRPmT B Bk BREY KR 3
tE vebd Zow A3 REY £RER L
e g oA ERE Ried, HEFT 5%
B A R, 7h 2 BEZ Bng % A¥ste
Aol ot BEE ]l MFE 73889 SS 79168 ol 4
= REER g dgled il BiEse At
(Delayed leaf senescence : DLS) S ] x X% 738%
£ R; stage7tx] vh& E&ste ##ES R4k 3§
o SERICHE BE< METIRE BT 4E9 4
AAEEL R, 77 BETS HHS nojx] ¢oko}
2 MEEE gAY BTEA A mtAR 2 SEke]
ETslRehk 28l v DLS ##-S 2 AF 735 o A
+ B A9 e Hmer okt B\Bindts B8
o] et

£ REx FERTET B &R BiLES
vehlle] & £FBR A PREY madEmd f
B BEES FwEddeh F Ro~Rus 9 Ryell Al
= BpBfEo], R, ~R, ol A BEfEol 2ok} 3
o Pot  SHELS AFR ZR/ IR0 R
o Bl s 280 Besn R =
< P-ARAs<} 3013 0] e =gt

2. \@ol BTH, FETH U Mo &K
(b
SRR e BITHE, JEmTE 9
ARy B1LE B—6, 7, 8o eluiglel
B — 6ol Al Wi uiel zbo] Mol HITH BEL
@i Fgute] BRIl R, 7AAE A —wsiA
st At 21 B SREEEL] Alks) BT

21

- 448 -



REDUCING SUGAR TOTAL SUGAR

THE EXTRACT
(TOTAL VOLUME: 7.5 ml)

TRANSFER 2ml OF THE EXTRACT TRANSFER 2m] OF THE EXTRACT
INTO THE SOMOGY'S TEST TUBE INTO 10 ml VIALS, AND ADD 1 ml
ALSO TRANSFER 5 mi OF WATER OF 0.6 N HCl], AND STOP WITH
(FOR BLANK) AND GLUCOSE SOL. PLASTIC STOPPER

(0.2 mg/ml) AS STANDARD l

HEAT THE VIALS IN BOILING

WATER BATH FOR 3 h, AND COOL
ADD 3 m1 OF H,0 FOR THE SAMPLE IN RUNNING TAP WATER FOR 10

SOL., AND ADD 5 ml OF SOMOGY’S min
REAGENT ALL OF TEST TUBE, AND l
THEN SEAL WITH Al FOIL

NEUTRALIZATION
TRANSFER THE SAMPLE SOLUTION
HEAT THE TUBES IN BOILING INTO 25 ml VOLMETRIC FLASK, AND
WATER BATH FOR 15 min., AND ADD 1 DROP OF PHENOLPHTALEIN
THEN COOL IN RUNNING TAP (0.1%), AND THEN NEUTRIZE WITH
WATER (DON'T SHAKE) N NaOH, AND ADD 1 DROP OF 2N

HC, FILL UP WITH H,0

l

TRANSFER 5 m1 OF THE SOLUTION

ADD 3 m]l OF 2N H,804, AND MIX

VIGOROUSLY INTO THE SOMOGY’S TEST TUBE
AFTER 3 min. AND ALSO 5 ml OF WATER (FOR
BLANK) AND GLUCOSE SOL. (0.2

TITRATION TRANSFER mg/ml) AS STANDARD

WITH 0.005N Na, 8303 SOLUTION

ADD 5 ml OF SOMOGY’S REAGENT,
AND THEN SEAL WITH Al FOIL.

|

Fig. 2. Flow chart for the determination of reducing and total sugar.
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Table 1. Ratios of reducing sugar concentration to total sugar concentration in root and nodule of soybeans.

Variety
Organ Stage Mean * SD
Tohoku Karikei Baegun- Jangbaeg- SS
76 73 Kong Kong 79168

R4-R4.5 0.32 0.47 0.28 0.39 0.44 0.38 £0.08

Root R6 0.39 0.41 0.41 0.51 0.34 0.41 £ 0.06
R7-R7.5 0.83 0.44 0.74 0.78 0.65 0.69+0.15

R4-R4.5 0.15 0.18 0.28 0.25 0.31 0.23 £0.07

Nodule R6 0.16 0.20 0.27 0.25 0.20 0.22 £0.04
R7-R7.5 0.22 0.20 0.27 0.22 0.24 0.23 £0.03
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Table 2. Relative importance described as standard partial regression coefficients (SPRC) of X-variables
(Amount of sugar) on p-ARA for three reproductive stages with pooling of five soybean varieties.

Reproductive Stages

Characters -
R4-R4.5 R6 R7-R7.5

p-ARA and Reducing Sugar of Root

SPRC 1.469 0.214 -0.507

Correlation 1/ 0.821*** 0.711%** 0.001

R? 0.674 0.506 -
P-ARA and Non-Reducing Sugar of Root

SPRC —0.101 0.381 0.617

Correlation 0.683*** 0.774%** 0.652**

R? 0.466 0.599 0.425
p-ARA and Reducing Sugar of Nodule

SPRC 0.166 —0.049 0.164

Correlation 0.727%%* 0.654*** 0.432

R? 0.529 0.428 -
p-ARA and Non-Reducing Sugar of Nodule

SPRC —0.738 0.456 0.182

Correlation 0.692*%** 0.793%*x* 0.475%

R? 0.479 0.629 0.226

1/ Significant correlation coefficients at 5%, 1% and 0.1% levels in the degree of freedom 18 are .4438 and

.5614 and .6787, respectively.

Table 3. Relative importance described as standard partial regression coeffcients (SPRC) of X-variables
(concentration of sugar) on s-ARA for three reproductive stages with pooling of five soybean varieties.

Reproductive Stages

Characters
R4-R4.5 R6 R7-R7.5

s-ARA and Reducing Sugar of Root

SPRC 0.002 0.336 ~0.445

Correlation 1/ —0.371 0.443 0.420

R? 0.138 0.196 0.176
s-ARA and Non-Reducing Sugar of Root

SPRC —0.753 0.445 0.178

Correlation —~0.702%** 0.518* 0.533*

R? 0.493 0.268 0.284
s-ARA and Reducing Sugar of Nodule

SPRC 0.423 0.021 0.719

Correlation 0.092 0.216 0.578**

R? 0.008 0.047 0.334
sARA and Non-Reducing Sugar of Nodule

SPRC 0.446 0.334 0.139

Correlation 0.195 0.429 0.541%

R? 0.038 0.184 0.293

1/ Significant correlation coefficients at 5%, 1% and 0.1% levels in the degree of freedom 18 are .4438 and .5614

and .6787, respectively.
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