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Physiological response of the distribution of non-structural carbohydrates to water stress in
wheat. SU Li-wei, LI Sheng, MA Shao-ying, WANG Ya-mei, CAO Bao-chen ( Gansu Provincial
Key Laborotry of Aridland Crop, College of Life Science and Technology , Gansu Agricultural Universi-
ty, Lanzhou 730070, China). -Chin. J. Appl. Ecol., 2015, 26(6) ;: 1759-1764.

Abstract: In this paper, the spring wheat (cv. Xihan No. 2) was taken as research material to in-
vestigate the dynamic changes of the non-structural carbohydrates ( NSC) in flag leaves, stems and
leaf sheaths and activities of carbon-metabolizing enzymes (SSS, GBSS) in grains during wheat de-
velopment process under various water stresses by water stress and re-watering treatment methods.
The results indicated that various water stresses had no significant effects on the sucrose contents in
flag leaves, stems, leaf sheaths and other organs of wheat. With the increase of water stress, the
content of starch in flag leaves was significantly increased within 12-18 d after flowering. Water
stress shortened the starch accumulation period in stems and sheaths after flowering and inhibited
the transformation and distribution of starch in wheat stems. The accumulation of starch in sheath al-
so gradually increased, which was early terminated under moderate water stress. At the beginning of
the water stress, the contents of NSC in vegetative organs were listed as: flag leaves > stems > leaf
sheaths. With the increase of water stresses, the NSC contents in vegetative organs were listed as:
stems > flag leaves > leaf sheaths. We could conclude that the changes in main NSC ( sugar,
starch) distribution and carbon-metabolism enzyme activities was a kind of physiological regulation
response of wheat to water stresses.

Key words: water stress; wheat; non-structural carbohydrates.
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N TITAERTRR KA S YRR R ATTAESS [ AL
()[Rl Ak 2 Bk KA B 40 ( carbohydrate ) $ HATAF TE
AT 4 Sk 45 4 i K Ak & W) ( structural  carbohy-
drate, SC) F13F 45 44 P 6% 7K 16 & 9 ( non-structural
carbohydrate, NSC) "' B K A4 4 nl hy A8 4 A T
AR HERE S AR AR, (H 32K 3 R i K7 A )
LY NSC & 2 2 AP Ot & k) 5k
THFE (R R ANIE T #E ) 06 R Y — i B2 NSC
( EEAARRERE JER A5 ) SR AR A i sl i)
NI, 2 5HUAR R HTRAC S AR N oK A &
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1.1 5k

T 2013 4 4—7 HZEH Al K24 ik
B FE M HEA T SR FH SRR AT AW R P AR, AR AR 30 em |
26 cm. TIERVHIE L RIS HTHY 1T R B R
o3 g kg, JRZE 0.3 g - kg', T WEBRES 0.75
g - ke RSk ) HER A5 B A A
W0 12 kg, B 12 9%, &9 3 0, B A0 B 15
A, B AR PR,

HER /N SR R R PR 2 5
AL R 2R 2 e AL
1.2 KT

TR T LA BT Pk AT LR (1) /N2 B0 7, F 2013
4 A2 HAEF.CPER 2 5 NERET I N
W4 H17 H, 2285 H 28 H(5 H 30 HFWHE
K),JFAEI 6 A 11 H X 6 H 20 H(6 A 15
H IG5 K ) B FP B4R/, BT A 24 /N2 34 5
K, BRI IR EK , SRR S KRk
FIR I A HR 1 75 K AR KR T FR 2, BEAR B 10
W T, (T, T, T, 4 /K5 A b 3, 5 DL A
H 7 AKX IR (CK) , 385 /K B 44 1E
[ HF 7K B 1 709% ~75%. b | T, FFAE BT EE 7K S0
18 (IS K E N R KE 1Y 55% ~60%) , #E 3
WI(AE)E 4 d) KT, FFAE AT B 7K 43 W af (4345
Bk WK &1 55% ~60% ) , B3 L T, .
FEAEHT K A3 Wihae ( 33855 K & H ] HE K 2 19
45% ~50% ) ,VERIN (TE)5 4 d) KT, . FFAERT
K A3 W3 (48 KR S DR K & Y 45% ~
50%) , ELE .

A PR BERRA B — B AR AR, S B TAEIS 1 6
12,1824 30 d HUFE, kPRl 2 TAE)E 21.28.35 d
R RGHDREAE ot 28 W R R S BT - 60 C UKAE T
T £ .
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1. 3.2 AL VE R & MU (SSS) FITE My RLLE & A&
AR (GBSS) il MBI E  SSS 2 BORN I3 1 0 1
I8 Wardlaw %7 19 75 35, GBSS 4 5 BRI % 4 1)
€S M8 Nakamura 250 (1975 1.

[ s, 00 g /1N 22 %) T o ek 45, SR I A
FRRIR AL
1.4 %dEabr

% FH Microsoft Excel 2003 FA4-5% B4 1 47 4k #
FHEE, 1 SPSS 17.0 8 4%5 Budls k17 48 11534,
K AVONA B: 4G 56 Ab 3 [A] i 22 7 B M (o =
0.05) , % Duncan 72 H K.
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Fig.1 Effects of water stress on wheat vegetative organ sucrose and starch content.

a) HEM Flag leaf; b) 25 Stem; ¢) M# Sheath. T [F] The same below.

e R OE T U R SRS E -
i AR R A 6~ 12 d, AN[EK 43 138
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I NT T, s FEAEST 12~ 18 d, AR b BE
FEE I T AR G TR, EL T, B T AT R R
S H A AP 22 5 B 3% (P<0.05) ;7F 18~30 d, T, AP
(10 TR o e 30 v T Al Ak L. 3K 156 A 8 B 1 K 4 Tl
BT DURIS N AR IS W) 0 b e ) 2B TE AR
J5 2R I 5 BE RS Y K 43 I 3E mT LA SERIL
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e T 2ZERA LR E (P>0.05).

TEMESC T, T, T, W30 T 25 b (1 pREE 35 1 24
T CK\T, T4 BT A6 HE 3 v 5 0, /N 22 R
SEATE B, YA 7= 43 B PORPRE I 55 4 B8 1 TR
T 2% 7 B 14 43 BC TG W) 4 78 Ak, 25 o ) RO 5 13y
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BR /NS iE S Y 2R TR, 5 CK M E, AR
Ii] (R 7K 43 Tk 22 53 8 3% ( P<0.05) 4B G 12~30 d, 4%
Joih3E T BE A hE A A B i 2 AR Ak, CK I TE K
TR0 A 7E 24 ~ 30 d, /N ZH R TER &
WA R R H T, A BN K 53.9%.
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Fig.2 Effects of water stress on wheat starch GBSS and SSS ac-
tivity.

B3 5N P R e
Fig.3 Effects of drought stress on wheat yield.
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U5 ARy FZ RO G AT, R & s (s
ey AR X ) A 140 (4 %7 155 0 AR I 9 4 SR 3R BT
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W B 5 R i A k. &8 R A B AR S P
NSC HYFR RN - i > 8 > 25 B 35 R R I
T, 2B SR A E DR VEA AN WAL B R Y
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B 0 BRI K 3T B, LI NSC E
£E12 i (specific mass transfer, SMT) T [, /NZ2 I ™.
FE/NZE B EE B I GG MUAL & R T S5 4 B
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58, MR 2% 32 28 8 B A a0 55, () B 9 FE 1
K ,NSC G LS A5 | B2 B 7K 43 3a
FRAR T ALS A A8 B DO A R, A RE R R
HRE B S FESR I S AR T TR AR I AR R
T2 BE 7K 73 38 AT LAGE S 25 i rh e Y
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HEABFIEIA S /N PR R Y 5 B S TER 0 &
IAFAE—E IR —RIE BL T, K 23 paa ml L2
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