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Effect of salt soil stress on sugar accumulation and sucrose-metabolizing
enzymes of sweet sorghum stem

LLIU Haibo, WEI Yuging,ZHOU Weisong,ZOU Cheng

(College of Biosciences and Bioengineering , Bei fang University of Nationalities,Yinchuan,Ningxia 750021 ,China)

Abstract: [Objective] The effect of soil salt stress on sugar content and activities of sucrose metabo-
lism related enzymes of sweet sorghum stalks were studied. [Method] The sweet sorghum hybrid Liao-
tian-1 was tested under five different salinity soils Cincluding control CK 0. 102%, T1 0. 215%, T2
0.250% ,T30.300% and T4 0.459% in mass fraction). The contents of stalk glucose,fructose and sucrose
and activities of sugar metabolism related enzymes such as sucrose phosphate synthase, sucrose synthase
synthesis direction (SS-s), sucrose synthase decomposition direction (SS-d), neutral converting enzyme
(ND and acid converting enzyme (AID) at five different growth periods (jointing stage and booting stage,
flowering period, filling stage,and mature period) were determined by HPLC and enzyme method. [Re-
sult] 1) Sweet sorghum stalks total sugar accumulation in the mature period was the highest among differ-
ent periods. Sucrose was the dominant factor influencing the total sugar content,and the total sugar and

sucrose content of stalk was higher when soil salt concentration mass fraction was 0. 215% —0. 300% com-
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pared to other salt stresses. 2) Low soil salt stress (0. 215% —0. 300%) increased activities of SPS,SS-d,

SS-s and AI, but had no significant effect on NI. 3) The total sugar were significantly correlated with su-

crose and Al with correlation coefficients of 0. 935 and —0. 892. [Conclusion) Sweet sorghum stalks sugar

accumulation was controlled by various enzymes and Al was the key regulation enzyme for total sugar of

sweet sorghum stalks.
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Fig. 1 Effects of soil salt stress on sweet sorghum

total sugar content
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Fig. 2 Effects of soil salt stress on contents of sweet sorghum fructose, glucose,and sucrose
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Table 1 Variation of SPS activity in sweet sorghum stalks mg/ (g h)
b 3 v R FAEH TEH SR
Treatment Jointing Booting Flowering Filling Ripening
CK 51.656+6.252 Aa 51.60144.765 Aa 72.1124+5.767 Ba 89.058+4. 947 Bac 184.52846.632 Ca
T1 52.20043. 253 Aa 66.65344.590 ABb 75.82244.931 Ba 112.69948. 460 Chc 225.1704+5. 459 Db
T2 67.089+4.527 Aa 68.11344. 345 Ab 86.985+4. 361 Ba 128.434+5. 224 Cb 272.98645.719 Dc
T3 58.118+6.991 Aa 56.00844. 952 Aab 80.824+4.665 Ba 113. 25745, 224 Chce 237.142+6. 342 Db
T4 49.154=+7.527 Aa 46.207+4.701 Aa 73.3714+4.761 Ba 97.73945.156 Cc 146.081+7.497 Dd

T AN R 5 R R IR — A IR [w] B 30 5 4 38 P 22 52 (P =0, 05) s AN [A) /NG R R 7% [R] — I R[] b 10 52 9 8 P 22 e (P =0,

Al

05), F#*

Note: Different capital letters show significant difference among different periods (P=0. 05),and different lowercase letters show signifi-

cant difference among different treatments (P=0. 05). The same below.
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Z [BAH B A A 2 O L R SS I fE A Akt BB 43
fRERE . 2 BN . SS-d IR EE T R R AT AR &
T AR S RS 0 B TE I A R e B A
ANAS T Bl A AR A R AR R A T R R e U D
SRR AR I T REE I SS-d A A . DT A R
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DLSE i B mE i A ER A R SS-d T 1 B R 5 A 43
B R A S R AR e R I 2 A T,
T2.T3 fb# SS-d i M e K T % BRCT3 4k 2 B

A o LA A% Kb TS 0T IR A 22 D6 L . 0 W SR A
K& AR R g n] 42 ff SS-d i R T

2 WK, SSs G AR R R AT AR AT
T v 22 S 3 e AR A 3 T AR Y AR L i i
A A AR B HE L T AE 31 IS L i O T DA
R R T i S AR L 0 D I s B 2 AT AR ORI A
AR A SS-s {7 1 BE (e HE OB 2> fife . 0 9 2 309 5 v )
SS-s i PERE A HE BEE A9 BN, SS-s i PRl £ B ia
TR JBE o o S 1 i A A B . T, T2 T3 Ak B
SS-s i P2 T R R I T3 AR BEER SN L BEH
IR W0 A R T 5 i SS-s itk .
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Table 2 Variation of SS activity in sweet sorghum stalks mg/(g * h)
iR e ap LR ] AR TrAE THE X A
Treatment Index Jointing Booting Flowering Filling Ripening
CK 86.120+3. 608 ACac 100. 62943. 164 Ba 107.70143. 056 Ba 91.78343. 141 Aac 81.961+2.346 Ca
T1 103.85141. 896 ACbc 109.323+1.766 ABb  114.948+2. 417 Bab 98.7054+2. 550 Cab 82.107+0. 785 Da
T2 SS-d 107.5624+4.872 Ab 117.7014+2.474 ABb  119.1474+3.028 Bb 104.3714+3. 496 Ab 82.192+1. 382 Ca
T3 94.537+4. 207 Ac 113.75742.713 Bb 111. 29442, 283 Bab 90.399+2. 366 Aa 79.225+1.645 Ca
T4 93.0914+5.171 ABc 90. 64643.102 ABc 99.60442.904 Ab 86.544+2.776 BCc 77.229+3.175 Ca
CK 69.676+5, 685 Aa 78.280+6.853 Aac 81.866+3.546 Ac  185.337+4.947 Ba 80. 60544, 784 Aac
T1 76.685+8.138 Aa 83.303+3.797 Aabc 90.3434+4.671 Aa  199.851+4. 915 Bac 89.918+4. 35 Babc
T2 SS-s 79.032+6. 381 Aa 100. 72746. 295 Bb 110. 460+5. 875 Che  224.554+4. 969 Chc 96.022+4. 590 ABb
T3 67.199+4. 865 Aa 95.41346.083 BDab 107.42743.119 Cac 199.575+4. 679 Cac 90. 065+ 3. 854 Dabc
T4 61.928+6.682 Aa 67.23846.120 Ac 75.88843.930 Be 174.81945. 626 Be 75.942+5, 268 Ac
2.2.3 EAEBERG Y FALBEEREAN R, SXIREFRON B R UI L X NT s T
O AR B RE N AT A R K O A e

MR A . % 3 KW NI G PEES & S 2EF A KR
[ERR LR S W <RI VTR GBS D SN RNITRECE 8 G ES
IS B AR L A% IR S0 R A A L Y e B 2R AT A
KR EA B g NT & 4 25 2587 s (R Z2 A
92 BB NT 35 PR AR 40 NT i 1 ] fiE 55 25
FRAERA G, AR PR 3 38~ NT 6 R A A

3R AL R A R A F L
Hh SRR IOE H . 22 2 R T R 41 0 S b AR
KOS 9] 25 5 0 5 5 22 R AD) 22 00O B0 T B EL AR
) 22 5 AN i 2 5 ZE AT AR I I AT 06 1 5 RERE 3
ARAG R S AR B, 2 I v e 2R R T AL X i R
ol A oA T A A SR AT M R AR R O
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Table 3 Variation of enzyme activity in stem of sweet sorghum stalks mg/(g + h)
b 3 L7 ) Zp i FF AL R g8 ]
Treatment Index Jointing Booting Flowering Filling Ripening
CK 7.83040.126 Aa 4,70040. 228 Ba 4,68140. 324 Ba 4,66840. 246 Ba 4.62840.296 Ba
T1 8.803+0.158 Aa 4.87440. 269 Ba 4.87240.267 Ba 4,.83440.116 Ba 4.81040. 170 Ba
T2 NI 8.665+0.383 Aa 5.146+0. 266 Ba 5.139+0. 134 Ba 5.03440.101 Ba 5.004=40.115 Ba
T3 8.595+£0.552 Aa 5.02040. 222 Ba 4.91040. 138 Ba 4.858£0.210 Ba 4.818+0. 246 Ba
T4 8.45640.326 Aa 4,97640. 142 Ba 4,96640.122 Ba 4,90340. 100 Ba 4.94340.176 Ba
CK 7.098+0.528 Aa 4.764740.073 Ba 4.68140.076 Ba 4.5797+0.153 Ba 4.130+0.177 Ba
T1 8.11340.262 Aab 5.383%0.122 Bb 5.268=+0.116 Bb 5.251£0.158 Bb 4.83240.265 Bb
T2 Al 8.05140.411 Aab 5.43040. 246 Bb 5.09540. 155 Bab 5.16640. 212 Bab 4,74440.156 Bb
T3 8.06840.357 Aab 5.041+0.109 Bab 5.065+0. 196 Bab 5.01240. 271 Bab 4.66540. 151 Bab
T4 8.313£0.278 Ab 5.22040. 124 Bab 5.009%+0. 249 Bab 5.056+0. 170 Bab 4.74340.176 Bb
2.3 HBEBETHESREMABESISEERHEBEE SE5HABESTEENEEEMIX.SPSIEEY
B HE K 1 53 AT SS-d i Pk & W A OGN G PE S AT i M 2

hF T2 A EREFOBTEEERS TH
fib A3 R 6E T2 4k 345 48 B 2E A7 AH I 43 B o 45
B A, mge 4 nT W, BB S RS RERE S R AL
TP 5 I R OG5 At 8 9 M T S A OGP 5 R

H IR, e nl DL e B 25 AR AR R A B BE AR
o RBUR A ML R AR A 25 2R ok AT J2 R 4%
e B 2R AT SR AR R 00 S B 1

x4 HEREFESSEERGEEETEHEXNE

Table 4 Correlation of sweet sorghum stalk sugar contents and sucrose metabolism enzyme activities

X7 KR P kL

Index Total sugar Fructose Glucose Sucrose SPS SSd S8 NI Al
BBk Total sugar 1
SRl Fructose 0.299 1
% B Glucose 0.373 0.996" * 1
THEHE Sucrose 0.935" —0.057 0.021 1
SPS 0.608 —0.390 —0.311 0.776 1
SS-d —0.359 0. 686 0.622 —0.626 —0.931" 1
SS-s 0.592 0.167 0.195 0.561 0.032 —0.005 1
NI —0. 846 —0. 650 —0.712 —0.642 —0.404 0.088 —0.426 1
Al —0.892" —0.561 —0.63 —0.723 —0.521 0. 204 —0.378 0.988" " 1

Hoeoxox L AE 0001 K CMD b R0 82 HE DG s « . 7€ 0. 05 ZKF CRUID |- 52 B3 H G,

Note: % % . Correlation is significant at the 0. 01 level; * . Correlation is significant at the 0. 05 level.
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