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The Change of Soluble Sugar Content in Root Bleeding Sap and the Correlation
with Leaf Photosynthesis in Soybean Cultivars Released in Different Years
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(1 College of Agronomy, Jilin Agricultural University, Changchun 130118, China;
2 China National Rice Research Institute, Hangzhou 311400, China)

Abstract ; In order to explore the changes of soluble sugar content in root bleeding sap during the genetic
improvement of soybean varieties and its relationship with the plant photosynthesis, 22 soybean varieties
bred in Jilin Province during 1923 —2004 were measured to study the change of soluble sugar content in
root bleeding sap and its relationship with the net photosynthetic rate (Pn) of the function leaf in 2010
and 2011. The results showed that while root bleeding sap mass increased with genetic improvement of
soybean cultivars, similar to the soluble sugar content in roots bleeding sap, and the correlation of soluble
sugar content with year of release reached a significant positive level at flowering stage (R2). Maximum
soluble sugar content was measured at R2, while at pod growth stage (R4) and seed filling stage (R6) ,
soluble sugar content in root bleeding sap were extremely low. The relevant analysis of soluble sugar con-
tent of bleeding sap and Pn at R2, R4 and R6 showed that soluble sugar content was significantly correla-
ted with Pn at R2, but the correlation was not remarkable at R4 and R6. It was suggested that R2 soluble

sugar content in root bleeding sap could be used as an index of plant photosynthetic capacity.
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Tab.1 The list of soybean cultivars

A B AR =F W/ 536 2) 1
I 1923 140 I BB
B4 1929 135 I [B
TEFEL 1929 125 ¥ BB
4615 1941 137 I BB
kS S 1956 134 X bR
HH3 S 1963 128 I BB
15 1963 114 I BB
RS 5 1963 131 T A5 R
Ek6 B 1963 140 WA BR
k8 = 1971 134 I BB
HHR 16 5 1978 142 T KR
20 5 1984 134 WA BR
k26 = 1991 118 ¥ BB
K35 B 1995 126 WA BR
Tk 36 = 1996 130 WA B
38 5 1998 136 WA BR
HRTE 1999 128 WA BR
k45 = 2000 128 WA BR
HHk 58 5 2001 115 WA R
Hak 11 5 2002 131 WA BR
HE 66 = 2002 132 WA MR
e 15 & 2004 131 WA BR
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Tab.2 Root bleeding sap mass, soluble sugar content of bleeding sap and leaf net photosynthetic rate of 22 soybean cultivars

- A S SOk
My (TR Pn Mg w( AR Pn My w (TR Pn
WHEH 2.533 8 0.138 4 25.0 2.369 9 0.002 4 32.7 1.7853 0.0017 29.5
Hts 2.667 3 0.3535 26.7 2.3397 0.003 6 30.8 2.3570 0.004 4 29.4
TES 1.689 5 0.2458 21.9 2.836 5 0.004 9 33.7 2.1938 0.002 0 30.4
&Ll e 2.3411 0.2775 23.9 2.0493 0.017 6 34.7 1.836 4 0.006 5 23.5
SRS 5 3.288 8 0.1331 23.3 3.6025 0.004 9 29.3 22233 0.003 4 17.8
HH3E 2.064 6 0.1542 21.3 3.0229 0.003 2 30.4 2.0257 0.003 0 28.3
15 2.704 1 0.2592 19.8 3.5344 0.004 8 32.0 2.3536 0.0039 17.4
EHMS 5 2.850 8 0.264 2 2.3 2.450 7 0.0050 25.1 2.010 4 0.007 0 20.6
&6 5 2.4109 0.1452 21.0 3.639 8 0.0030 34.8 2.1374 0.003 9 28.9
EHM8 5 2.744 5 0.166 6 21.5 4.3395 0.006 3 33.0 2.1448 0.013 4 30.8
EH16 5 3.004 1 0.169 1 25.6 2.8545 0.0059 33.2 1.758 2 0.009 6 28.4
EHH20 5 2.4772 0.406 8 26.5 2.4903 0.003 5 35.0 1.743 3 0.005 2 28.9
L6 5 2.8169 0.2451 23.1 4.108 1 0.006 8 36.6 1.9952 0.004 6 30.0
HM35 5 2.1409 0.2755 24.7 3.918 1 0.007 1 35.0 2.0795 0.026 4 21.6
HH36 5 3.2425 0.2545 24.4 3.696 8 0.004 4 33.9 2.5296 0.0200 32.7
HM38 5 2.8032 0.3105 26.5 5.2025 0.0052 36.0 2.8029 0.0151 29.2
HRTS 3.464 8 0.509 4 22.0 2.0752 0.006 6 34.6 2.458 5 0.001 8 24.4
HM45 5 3.3000 0.682 6 31.7 4.561 9 0.004 2 35.4 2.8021 0.007 7 34.6
EHMS8 5 2.8494 0.3918 28.3 2.789 8 0.003 1 34.1 3.3672 0.003 2 31.6
HR11S 3.388 3 0.5287 25.8 3.730 6 0.010 5 34.6 2.6128 0.006 1 33.7
EHH 665 3.6072 0.530 7 3.7 2,695 1 0.006 0 32.7 2.230'5 0.005 1 34.9
k155 3.208 5 0.388 3 28.3 2.9399 0.002 1 33.5 2.4753 0.005 3 32.2
EHE 2,799 0.3105 25.05 3.2385 0.005 5 33.22 2.2174 0.007 2 28.39
SDh 0.493 5 0.149 6 3.16 0.8542 0.003 3 2.55 0.408 2 0.006 3 4.89
LSDy o 0.695 6 0.108 4 4.59 0.753 1 0.005 8 4.12 0.4314 0.010 4 3.01
LSDy. o 0.920 3 0.143 4 6.07 0.996 5 0.007 0 5.45 0.570 8 0.0138 3.9
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Fig.1 The correlation of root bleeding sap mass with the year released and the soluble sugar content with the year released from 22

soybean cultivars at R2
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Fig.2 The correlation of the soluble sugar content with root bleeding sap mass of 22 soybean cultivars at R2
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Fig.4 The correlation of soluble sugar content in root bleeding sap with net photosynthetic rate of 22 soybean cultivars at R2

3 WSS

KT R E S Fhis AL ol R 7 b L3 e e Sk
ARFNAE FEEIR B 28 A0 B A VR 2 RkaE 0P F g
s R g R, R2 M R4 R M ] b
FLert 5 5t B A B ORCAE 3 0 4 F 3G 0, X kR
AT IR T I R HP S TR O D 0 P R
FIAT R S B LR T R AR 40 1% 2 i 2 . {2
KT R S Fhist A% ole Boa 2 AR 2 AR B R 1 22 4
MHESHFEERAZAWMIR M AZ L. IR 5
TR E A Dhfe O iR DL A ) R
HEBYIF RO R WO R R
1 R N I E 1= T | WL N L K S N T
bt A% e R38N T AR R A T BT &, R2 R R4 AR
AU B A UAE R DIREM - Pn 25 4515

ARSON K R st A o R 3 R R &R A i v
BT AR A e 5 A S R WF I R B - K G L R
)5t 1 e R 184 im0 3 Vo 19 T B 84 hn T 0 9
WP RTERE S B 0 TR h nT EE ERE S
BB BAFA S IEAH . AN R AR LR AR &R
SRR RIS ey el = A O VR AU S 5 g = Ni1]
AALFFAN — B i W b AT s MR S B AR R2 B i
15, R4 1 RO B} 2081 B 1 I 1 6 A 18R ) e 91
4 R4 F1R6 tb R2 & £ H N WX W RE S5 4596 )5
HAVER = 1) 35 B AR 58 A= 1 T Ta AR R B ik Y
WM AT . Tk NS B F i Ok A
BEAEHA AR R N AT TR S R R v LS
R BTN, KRG AR A K IR A K
it 1 3RE G W AR Ras ki, 28 TR &R
FLgE P AR R I R4 AR B 5 P T i e
i VR R R2 i b nT s R A S e Aot
BAFTEEW I IEA KR, ] R2 AR R
AL MERE B T LUVE ARG B B 1 1S 5 6 b

KRR HAD R IR B O BT
AL RIS e E M R B KRB AW, A
FriE— BT

DA SRR R Rl s AL 2 AR w5 T R2
MR F Al PR 5 5, R2 AR AR i i T i
PEwE SRS DM RO S AR DI G, 1T LAAE
A BE T Rl B PEFE AR BR. R4 H R6 AR AR 415 0
PP TR S i SRR R A S Bt gy
AR BDEE Y 2R 7 5 PR R AR DG
FRESTH T A K.

S 3k

(1] ERE IRy, IR %, 3. AN R)AR AU & i 1)
W R DR TG e R i o AR T LT ] o R
Y12E, 2006, 28(4) . 417-420.

(2] EWE IR E,ZFRHE, 5 KOs % R
st A R R R AR [T ] RERE,
2007, 26(6) : 879-884.

[3] ZRH IRy E, IG5 FreREMMthRts
FRYERTLL R T ], iR E Y 24, 2007, 29(3)
281-285.

(4] FE¥ARvER FEXUE, S5, OB 8 R S Rl 2 77 A
JeafE B A LT ] ROl K4k, 2010, 31
(1):69.

[5] VOLGENG H D, COBER E R, HUME D J,et al. Fifty-
eight years of genetic improvement of short-season soybean
cultivars in Canada[J]. Crop Sci, 1997, 37 (2) . 428-
431.

[6] USTUN A, ALLEN F L, ENGLISH B C. Genetic progress
in soybean of the U. S. Midsouth[J]. Crop Sci, 2001, 41
(4):993-998.

(7] BCHERE fRyes T, 55 HAAE 82 Ak MR
st R B4 7 R AN I B 0 A B AR b R A G &R
[J]. TEW41, 2008, 34(7) . 1259-1265.

(8] HIffite, thycs, MidE, 4. WA ANRAEAE KT



202

LR S AN

Ay,

AL
=

E 1 $34 5

(9]

[10]

(11]

(12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

[22]

(23]

AL LE A AR B AR AR [T ] o R Y
2007, 29(4) : 397-401.

KUMUDINI S, HUME D J, GODFREY C. Genetic im-
provement in short season soybeans: . Dry matter accu-
mulation, partitioning, and leaf area duration[J]. Crop
Sei, 2001, 41(2) . 391-398.

HRUEES  PRvdms X PERE A, AR A R AR AU B Rl
SLBEHRARMIR AT AZ [T ] A R R i, 2006,
28(3) . 276-281.

T INE U, i, A R BRI AT B4R
JE BRI AT A Y A Al X G G A 4 5 R
[J]. a4, 2011, 20(3) .168-174.

KOCH K E. Carbohydrate-moldulated gene expression in
plants[ J]. Annu Rev Plant Phys, 1996, 47 509-540.
FREL BT, AR, A RS KRS AR HOR R
K BIB[T]. b EAROL R, 2004, 37(9) : 1274-
1281.

BEEM, REETT, 2200, 45, AR ERIE S 384y
PERAASCHE T ()], AR~ #4i, 2009, 30(5) -
657-660.

BLANCO I A, RAJARAM S, KRONSTAD W E, et al.
Physiological performance of synthetic hexaploid wheat-de-
rived populations [ J]. Crop Sci, 2000, 40 (5):1257-
1263.

R, EH. REMRBAERELS 8RR T].
KGR, 1987, 6(4) :261-279.

FERE FBASE, T, 5. KRERFEPIREM:BFR R
TERAY HLEAESET]. PR, 1989, 36(1) : 32-37.
FIRE. AREMFEROLOTET]. FRHA B
24, 1990, 7(1) . 24-27.

TR ER . NEOR S EAERLT].
Hr [E e Bl , 1981(3) :33-38.

VS QL IS T 7R e e BB EROANY. 2 RS AR
AR SRR [T ], Aedbdk A4, 2010, 25 (6) -
191-193.

FRIF B RFERGE NI RERL P4 /N i
TR 2830 006 & e 1 K ) 5T IE 22 Ak B e BRI Y
L] FEW2Ad, 1997, 23(5) : 607-614.
AREHE, HTEIL, TRoRBE, . NEAE T E IR RS
MIBETELT ] W AR R 7274, 1996, 22 (5) :427-
432.

TRyEEE. R ™ f 38 A i R o i v 26 1 PR

[24]

[25]

[26]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

MARAEL T ], 35 Mgl K22 224, 2008, 30 (4) : 407-
414.

KT, IG5 R 5. A A RAEAUE BOR S
FhFEefe R A BRI A L B (3 30) [T RE
B2, 2009, 28(3) : 415-420.

5K R VN, Bl A B R KR P S
B [J]. fEPIA4R, 2010, 36(2) : 285-295.
W3 I R SR, . ORI A B 2
B PRAIBTTE [T ] ARIEA 524z, 1999, 14(4 )« 55-
59.

AR B R A RIEARRIARACE K a2k
TR AREEA AT ]. R 2R, 2003, 29
(5): 641-645.

TATAR E, MIHUCZ V G, VARGA A, et al. Effect of
lead, nickel and vanadium contamination on organic acid
transport in xylem sap of cucumber[ J]. J Inorg Biochem,
1999, 75(3) : 219-223.

KATO C, OHSHIMA N, KAMADA H, et al. Enhance-
ment of the inhibitory activity for greening in xylem sap of
squash root with waterlogging[ J].
2001, 39(6) : 513-519.
RODRIGUEZ-NAVARRO D N, SANTAMARIA C, TEM-
PRANO F, et al. Interaction effects between Rhizobium

Plant Physiol Biochem,

strain and bean cultivar on nodulation, plant growth, bio-
mass partitioning and xylem sap composition[ J]. Eur J
Agron, 1999, 11(2) . 131-143.

PINETE AR R A ANTRARAUORE S R 0 I
RS RO RRT]. RERE,
2011, 30(5): 795-799.

HAR, . REAERE[M]. KEF: BB
A AL, 2008 160.

RUJESG, AR, Bk B O, KELE MR C e A iE
S MERBIFELT ] AR, 1996, 10(1) : 30-34.
e, SIS, BN, 55 PR DRI AL X R =0
B PR (FE30) [T]. KR ERAE, 2009, 28
(3) :478-482.

AR e = F R TR S B A
gell]. KEFRHE, 1983, 2(1): 75-82.
WnE, Bl B ASE. EOR G HIHR b A4 E
AEHERR K X P R s e [T ] v [
1988, 35(1): 25-29.

[BEHmE ALa]



