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Correlation of contents of soluble sugar and starch in leaves and

stems of white birch under waterlogging and flooding stresses
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Abstract: To investigate changes of soluble sugar and starch contents in white birch (Betula
platyphylla Suk.) under waterlogging and flooding stresses, the effect and correlation of
soluble sugar and starch contents in leaves and stems of two-year-old white birch seedlings

under waterlogging and flooding stresses were studied. The results indicated that: Under
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waterlogging treatment, the contents of soluble sugar and starch in leaves rose, and on day
60 after treatment, the contents of soluble sugar and starch in waterlogging treatment were
significantly higher than that in control with increase of 27.1% and 41. 6%, respectively.
Under flooding treatment, the contents of soluble sugar and starch in leaves changed with a
trend of rising first and then falling. On day 60 after treatment, the content of starch in
flooding treatment was 34. 1% significantly higher than that in control. However, the con-
tent of soluble sugar did not differ significantly between flooding treatment and control. The
content of starch in stems decreased first and then increased, while the content of soluble
sugar was rising under waterlogging treatment. On day 60 after treatment, the contents of
soluble sugar and starch were not significantly different between waterlogging treatment and
control. The contents of soluble sugar and starch in stems were changed with a trend of ris-
ing first and then falling under flooding treatment. On day 60 after treatment, the content of
soluble sugar in flooding treatment was 19. 5% lower than that in control. However, the
content of starch did not differ significantly between flooding treatment and control. The
content of soluble sugar was significantly and positively correlated with the contents of
starch in leaves and stems under waterlogging and flooding stresses, and the correlation coef-
ficients were 0. 790 and 0. 623, respectively. And there was a significantly positive correla-
tion between the contents of soluble sugar in leaves and stems, and the correlation coefficient

was 0. 674. It showed that storage and consumption of soluble sugar and starch had active

effects on flood-resistance of white birch.

Key words: white birch; waterlogging and flooding; stress; soluble sugar; starch

UTAE o R T4 BRI A2 R T BT 2 i X R Kk
B T 0G0 R K R R K AL B T K A ) A AR
ZU NN - AL F 97 BUIR A . 3895 1 & X g
Py A AR A B2 A s, 3 BUE W) A K2
YRR A8 o A [ B RS 0 AR HE AR
AR IE I P78 T AR AT R T R 2
PREDEAE = TR N Y LE S BT v (8
Pl 1 W B S VB A VA Y ) o R LA RS A O Y
375 o DT 3R AR 398 05 Xof A 0 400 B %) 0 . A N AIE ST
FWT L AE WU PR 1 AT U M R R GE g 32 1 HE B A
(52 23 % A A AR L B A G B I 38 XA
Y ] v 1 W R U g B s e R SR TP R B OK LN
WAL S5 A AR B B2 e AROR Oy T B 5 4 3 AR
. I, VLA KE (Betula platyphylla Suk.) 2 a
AR ARV O A ORE, T G N TR B B B 3 L 4 R i
Tt JBIR A0 X5 AR I R 25 AT M S TE R R A R
FUHE B TE 948 5 e AR 77 A2 5 MR TR 5 B 24 4
IR

1 M5 7 %

L1 Rt
IR AR — B A 2 a RS0 AE R, R

FH A AR Ty i o 35 9% ik BT R el B A4 g A TR G TG
il (el - FnigE A py el 25 D, 5 A 15 HE AR
HHETHE AT (LR TR & 26 cm 18. 5 cm,
20 ecm) AL 3 B HFE FATAREZEN(AXER
JE /B IA] iR B2 i 25 °C /15 °C s 1 R B /7K ] B
£:15 h/9 hy ZS SAXRE R 70% ~75% ; Y6 I 58
JER 3 000 L #EAT R 57, v AR A K 5 #4787 15t
AbFR
1.2 RWHE
P AT 7 2 HIFGR AT L LS K i
Sk HH )R 7K B2 1 75 06 SR o B 5 35 7K A LI 35 9 K T
5 WA 175 WK AL BROR 2L 0 A LK, K T R T
FTH 2 em 247, BER R 5:00 R A HEAK 433
ASCR L) 32000 2 4 rh A AR K & AR A Bl K
IR HERRAE T B2 B AL B4R AR ER 20 4L
FEAR RIS 6 K VB 18 KA 36 RN 60 K45
EBUAE 00 S 25 0 I v g AT M A E R
1.3 WEFE

B A Ak PR RE AL 3 AR B OR LK B OR M 1
B4 (RN Y BT R4 Wl S g %= L AR e T A8 F
TRV FF HT I K 40K B R b K 2 481 23 il
BZEp AR 15 mm KBTI R 4% 0.5 g it A TR 1L



52 G A T S O =

%33 %

T SRR B TR R S AE 105 °CL AT 20 min,
B S B AV UL il 2 AR 35 AE 80 °C it T 48 h B H
B LR
AP 0 S 4 R T B B O kAT
B2 mL MW RN 0. 2% BB A 5 mL $EAT
R I Y% B, DB v il 26 A S ] i 1 1
B ARG AT
E R I A A RS0 O iR AT L W
2 mL 48 B i AR L A 0. 226 BRI
5 mIffHAR A W 00 5 6% B bR 1 ith 26 45 g
ARG E RS SE. IPEAROMOWT .
S=(CX(V/A) Xn) X100/(WX1000) (1)
D= (CX (V/A) XnxX0.9) X100/(W X
1 000) (2)
L C g Db o il 4R L A5 A5 R S 2 A
5

AR 1%
Soluble sugar content
N W &

—

o

6 18 36 60
AbFRAF[E] /d Duration

O X @ KA ; o WEaK Ak 3

a

T 26 B ) B T B VO R R AR BBOR B AR L (mL) 5 A
by e B ORI FE W (mL) s R BEAS B W O R
i T (mg) ;S MM & 8 (%) s D Mg &
(000 50,9 k25 W 40 B3 E R 1 R AR
1.4 Zitom

FH SPSS 13. 0 B {4 11 55 7T ¥ 7E W Rl UE % it
BIE bR i 22 RO Z ] g AH DG PE . AT SPSS 13.0
HEAT R 2R 7 2643 B AN [) Ak PR 22 ) 22 o L AR
Tukey #1 Duncan J7 ¥,

2 HERERM

2.1 HFiEBEXAMMEPRRAEREMERSE
B % N

B 38 6 P M I R R R R UE R
S WL 1,

WO /%
Starch content

! ! !
6 18 36 60
AbFRIFE] /d Duration

O X B m BiKAN L o Ak A
b

S =N WAkt NI X
T
*

1 FHEMBTEMMN P A (a) FiEH (b) S EMER

Figure 1 Changes in soluble sugar (a) and starch (b) contents in

Betula platyphylla Suk. leaves under waterlogging and flooding stresses
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Figure 2 Changes in soluble sugar (a) and starch (b) contents in

Betula platyphylla Suk. stems under waterlogging and flooding stresses
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Figure 3 The correlation of contents of soluble sugar and starch in

Betula platyphylla Suk. leaves (a) and stems (b) under waterlogging and flooding stresses
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Figure 4 The correlation of content of soluble sugar in
Betula platyphylla Suk. leaves and stems under

waterlogging and flooding stresses
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