TLFR AR 2323 ( Jiangsu J.of Agr.Sci.) ,2019,35(3) ;537 ~543

http: //www.jsnyxb.com 537

ARAT, W /o, A, . AR HRE S A b o R B AR AE B AR A DG B N A B [T ] VLR AR 2 4, 2019,
35(3) :537-543.
doi : 10.3969/j.issn.1000-4440.2019.03.006

w5 REHESMERBAESFRRSFELRBHEEX
B g T 53 A

FpE0, gt TER', & 4, mwmAE",
CLRARITE 2 B P 5 252 B8, 18 bk 5370005 2.7 PU 7= Ve WAL 2 5 0 W B R T 5K 40 %, )7 Rk 537000,
3.V R EEA A B/ W A A= Wy eI A3 S5 R [ R S SE B, )P BT 530005 4. [E AL Bl 2R B H REE ST HR L/
IO Bl AR B MRS ET, TV BT 530007)

FEE . N TIRGEE RWE R SR P R E A I G B 5 A 43 A R A A S SR TR A 5, %o R v v
(GT35) FMEAE (B8) fily o (e JI AN )yl 0 B 190 PRIV 25 o %) TR 45 0 ) R0 43+ ) I % T A TR 880 57 A R
WS BT 0. G5RERW,2 A RF h R OO S RS N EE PR B A, T S R S SPS Al
CIN BiRG 2 RE IEM I, 5 SS-c . SAI Al NI BTG 6 2 B A G, GT35 fEMAEMEZ TS REE ST
B8, OB & ) i IR B8, GT35 vy o i 2 5 TICHE B8 (AT At i SPS (SS-c #1 SAI, 20ty SPS.
SS-c NI F1 CIN , G0y SS-s F1 NI, S (1) SPS 1 CIN , 225y SPS .SS-s F1 CIN A B 4h=Z5 P i) SS-c F1 CIN,
BS i IE M B T GT35 A 4t v SS-c SAI Fl CIN, gzt vh (g SAT Fi CIN , 2 v ) SAT Fi SS-s, 4124 v
[y SAI SS-s F1 NI, BLZAGE [ SS-s \SS-c Fl SAI, 25 i) NI, 3EF UL B&55 I s SPS Fi NI 1, 25 v
SPS I CIN Bt P i , SAL SS-¢ F1 NI FHEPEAR, AT eS8 15 (K 0wl H e S A 2SR B E SR &,

KEIA HE R RERERENE OCEE; B R

HRESES. $566.1 SCERARIRAD: A NEHES.  1000-4440(2019)03-0537-07

Analysis of sugar accumulation characteristics and metabolism-relateed
enzymes activities in the high and low sugar sugarcane at elongation stage

NIU Jun-gi'*?*, MIAO Xiao-rong'**, WANG Dao-bo', HUANG Wei', YANG Li-tao>*, LI Yang-rui>>*
(1. College of Biology and Pharmacy, Yulin Normal University, Yulin 537000, China; 2.Guangxi Key Laboratory of Agricultural Resources Chemistry and
Biotechnology , Yulin 537000, China; 3.Agricultural College, Guangxi University/State Key Laboratory of Conservation and Utilization of Subtropical Agro-

bioresources, Nanning 530005, China; 4.Sugarcane Research Center of Chinese Academy of Agricultural Sciences/Sugarcane Research Institute of Guangxi

Academy of Agricultural Sciences, Nanning 530007, China)

Abstract: To analyze the correlation between sucrose metabolism-related enzymes and sugar accumulation in high and

low sugar sugarcane, the experiment was conducted with the
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sugarcane. The results showed that the contents of sucrose
and hexose in the leaves of GT35 and B8 were positively
correlated with the activity of neutral/alkaline invertase

liyr@ gxu.edu.com (NI) , the sucrose content in stem was positively correlated
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with sucrose phosphate synthase (SPS) and cell wall-bound invertase ( CIN) activity, and negatively correlated with sucrose

synthetase in the cleavage direction (SS-c), soluble acid invertase (SAI) and NI activity. The sucrose content in maturing

and matured stems of GT35 was significantly higher than that of B8, while the content of hexose was significantly lower than

that of B8. The enzyme activity in high-sugar GT35 was significantly higher than that in low-sugar B8, including SPS, SS-c

and SAI in maturing leaves, SPS, SS-c, NI and CIN in matured leaves, sucrose synthetase in the synthesis direction (SS-s)

and NI in immature leaves, SPS and CIN in maturing stems, SPS, SS-s and CIN in matured stems, and SS-¢ and CIN in im-

mature stems. The enzyme activity in low-sugar B8 was significantly higher than that in high-sugar GT35, including SS-¢, SAI

and CIN in immature leaves, SAl and CIN in maturing leaves, SAI and SS-s in matured leaves, and SAI, SS-s and NI in im-

mature stems, SS-s, SS-¢ and SAI in maturing stems, and NI in matured stems. The analysis results demonstrate that high

SPS and NI activities in leaves, high SPS and CIN activities in stems, and low SA/, SS-c¢ and NI activities in stems may be

important factors for regulating sucrose accumulation in high-sugar varieties of sugarcane at elongation stage.
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sugar sugarcane at elongation stage
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Fig.2 Hexose content in leaves and stems of high and low sugar

sugarcane at elongation stage
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Fig.3 SPS activities in leaves and stems of high and low sugar

sugarcane at elongation stage
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Fig.4 SS-s activities in leaves and stems of high and low sugar

sugarcane at elongation stage
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Fig.7 SAI activities in leaves and stems of high and low sugar

sugarcane at elongation stage
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Table 1 Relationship between sugar content and sucrose metabolism-related enzymes activities of high and low sugar sugarcane at elongation stage

Wi E e i SPS R SS-s B 1 SS-c BigHE T NI B P SAI Big% CIN Ffi
I v B8 0.492 0.509 -0.508 0.957 ** 0.902 ** 0.742
GT35 0.975* -0.947 * 0.654 0.978 * -0.010 0.776
i A B8 0.540 0.556 -0.555 0.971* 0.877* 0.702
GT35 -0.904 ** 0.944 * -0.802 " 0.987 ** 0.226 -0.893*
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GT35 0.988 ** 0.998 ** -0.948 ** -0.938 ** -0.977* 0.996 **
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GT35 -0.630 -0.749 0.489 0.928 * 0.581 -0.797
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