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1.1 ##

R 2 AN B B & B ( Sorghum bicolor L. ) “FH &
REBME2S7M “ATRTEERE", B FhHERL
PeEpm & EHRTRE. “HERFAR 257
(“BF 25" )R 2006 FELFHBKTRMHFEE
ZR2EENFHP XS HREEEE BEE
WORR MLRER R W ENET R
A3k 93 000 kg/hm®, “FI L PH 05" (IR “R KR
R ) 2 A T 5 4R X AR K R R A R B
HR LW AR BER SHEER SBK,
1.2 F& '

1.2.1 A#HER REHFRBAHENRESH M

CHE2ETHERMT.0.1% HeCl, 13 10 min, B

¥AKFEM 12, BRTFHFLS, #FEHE, B
SCHIREFEAMRE, FHREKA 2.0 cm EHHE
W B E Hoagland BEFH B, MALRANRZ 18
em, B 12 em, BEK I LEFRB,E20#KH. KR
BHBR(BREFEE 25C/18C;0%/1:14 h/10
h;E3%:160 pmol/(m’+s)). BRXAEWEK 5~ 6
h,§2dBHE—KEFRE,

1.2.2 PEGA®E HHKEWMMH L8, EBREK
—BHHEK, 2 FH 0.10%.20% PEG(W/V)
Hoagland HEF B P HF BT ERERINELE L H

WA HEHFRLABH SRRV BREILRERH (10501 - 179)
tEMA:BEW1960—), B KAKILA MR 8L, TENFHYK I EHFERTHK . E-mial:Jinyinlu@163. com,
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1.3 4£BERIUE

1.3.1 =thAfmxdekEFRWVCO)MGAE RARE
U2 AR R E R #0184
HOREE(W), BARBAKT 2h GHREMNE
(W), REBABIEF 105CEHE, BESOCTHT
EHEHE(W,),HEAK:

MR EKE(%) = (W, - Wy)/(W, - W,;) x 100
13.2 g ¥4 FHaE 0 AMERKE
2 BRI 0.15 g FEEH A, B RA LA 25 wl
EZEZEREH,MA 0.5 mL AFEHM 15 mL 80%
R, LR, WE , HALRELBEAN, H
80% R E 7,31 3€, F 470 nm 645 nm 663 nm T il
ERIE,

1.3.3 Fmiastgiealz wmenl EHK
AW T EAERBAF SN 0.2 g, AEZET
KHEI R BERTEREKRD, WA 1 em EHH
NELBAZBEFKP, P42 h, AR FAHESRS
B S, REETHAKPE S min, AHEZRE .
WESNBRGERE S, MEBEARTE, REHX
BEE(%) = 8,/5, x 100,

1.3.4 A-B(MDA)AEH#ME HABHZER
W) AR A A 0.3 g, (kI BHE (4
VHERH 2 mL 0.05 mol/L pH7.8 BEMRE M),
BUREUA, MMA SmLO0.5% AR ZRMER,E
57, B K7 10 min, )KK ¥ H1,3 000 x g B30 15 min,
BEBEBHERHER, Lo somRELZRAE
W25 G 532 nm.600 nm,450 nm &b IR YE1H .
13.5 MAKASFONE MEH=mE, 8
% PR U4 A BR Y o R A TR SR AL BT M A 015 g, BY
RlemEHME ETFHAEP,MAS mL3%HKE
KGRI, Bk KB H R 40 min, RN EHEF
# 2 mL,AA 2 mL 7KBE BRI 2 mL 2.5% B E =
BAW,HO, EHKSFNH 40 min, BHEE
BEMA4mLBRE, ANBFER BENERR
BEXRE,USHANXE, F 520 om FTRIXXAEE,
i H R, BB R R ERERY
s,

13.6 TEps TNt BEmmE
i PR B4 ML BR 0 o ] (R BB AL BT M 1 0.15 ¢, BY B
B, BTRES,MA 10 mL 2Bk, 08 #EH
O, F#KFER 30 min(BB 2 K), BERBTEA
Bl FBEBESP LANMGRERRE, €EFEA
Bo BEO0.5 mLEEFBBTIRER,BIBUFMA LS
mL FiEK .1 mL 9% EME R S mL KRR, 75 Ik

%, B E R, B b5 o il 4R W T
58,
1.3.7 ERBSBHKR(CSH)SERIZ FFB1 g
HELA10mL 5% MBERBR, A HEZL LERR
#1% , 2 88 Ellman 895 %130,
1.3.8 #yPHErat BELYLE(SOD)
R A NBT HALE B3k 12 ;3 6 4L 9 85 (POD) R Al 6
IR A ED i E AL E 8 (CAT) R AT £ MR 1K
w2 Rl M AL M (APX ) TE R E S B
XER[ 121 e . SR BEEREYR 3K
BEH,
1.4 ¥E\EHI

RIS B SPSS 16.0 K4 H AT H E A
(ANOVA)FI LSD B, BEA I R EE MV IHE +
REE,

2 BRESN

2.1 KkHEHEXMHBIROGEH FENSKBRHRIE

MR & KB (RWC) B R B Y i 2 4 5&
BHEEEN. TEWEG, RWCHERX, MHKE
PR, B 1 ATE B K4 bl R Y
b, AT & KB (RWC) & K $, 10%PEG
RERHET R 2 SMRR MM RWC B B
BITFHET 17% 1 30%; 7 20% PEG B 2 3 FH T
53% M 65% ,##H2 B THIBER/N, EAAARR
IR KA.
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Fig.1 Effect of water stress on relative water

stress in leaves of sweet sorghum seedlings
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Fig.2 Effect of water stress on chlorophyll

content in leaves of sweet sorghum seedlings

2.3 KOMEMNBERHAHARBEEESD
®m
B3 ER, BEEMARENEN FHAEHERR
R R BB AR EEKPEREGT,
KRBT EBEANEESTFHE 25, 10%.
20%PEG 8 4L B 5 , 4 5K & Fh i B HE X 3% 1 4 Y
RAEH1.9F2.6 %, FE25HXEM2.2M
2.3 1%, HEMKRE PEG 402 Xt 41 A #9 #8 f5 B/,
BEE M a R ER R, RIS M, RESFHEK
PIEEBER, ZAFZHELEK.
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Fig.3 Effect of water stress on plasma membrane relative
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permeability in leaves of sweet sorghum seedlings
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(MDA S EBBEFHEHBHSH, 4207
ANHERSEFH AR MDA SR ERM IS,
5xBHL REGHMEHF 250 MDASEE
10% PEG 1 20% PEG 8 b ¥ T2 Sl 22 B 1.5,
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Fig.4 Effect of water stress on MDA content

in leaves of sweet sorghum seedlings

2.5 ASBENEBRHDEHRABEERSRNE

]

HYZBTESEEN , AARBER(Po)FTEKX
wE U, WA s Fon, B R E PEG A T, 8t
ARGBEENBERSSREEN. SE¥KILE
ME,20%PEG MHAR , RESFHMEF 2 Bt R
FPro S BRI B 3.3 M4 145, KOG
2EHERER.
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Fig.5 Effect of water stress on praline content

in leaves of sweet sorghum seedlings

26 KSBEXHBRGBEMH A TEERSEY

¥

B 6 \TLLE i, IEH KT, BH 2 S0
RABEESEER TREGM; KIEE, ®RK
mF R AT A S B R T 20%, & H 2
SHMT 60% BIBHTREAHM. FREGFKS
PraR/ T HERERGEH AP ABEES R,
EARGtEG M EFEER,
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Fig.6 Effect of water stress on soluble sugar content

in leaves of sweet sorghum seedlings

2.7 ASMENEERDEMHAEERSBHEK
SENER
BREEAMHK(GSH)EFERLEYENNEH
EATRGEEEY, ARBHEFFKE PEG &
BEFHRAIHERAFHSGEPGHERETHR(ET),
FRERKAMALEZWT GSH B RH R
), 20%PEC AT #H 2 S5 H$ GSH &
BEETREMM,
2.8 ASBHENHBROYERPHBIEARIE
HEIAUEH 2/ HERBME PEG KE

AT ,S0D EHE LA BE ., REMF SOD FHi
BEFAEHR BEERTHE(P<0.05);#MF 25
ML LA, SOD EHB T REGFH (P <0.05),
PEG4 T POD EHH XA N THBA (P <
0.05), X AP HH 2 5 POD BWHBEFRE
ShFh,PEG A G Tt E 2 5, CATHH S H
MHEEESEM, REGFH CATHEHEFABRE(P <
0.05);FHEF2EMBEELFF(P<0.05), APX It
ZEHLEA BEHBE -8, 5 BMEL, #HH 2
S APX EHE LA B E(P<0.05),
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Fig.7 Effect of water stress on GSH content

in leaves of sweet sorghum seedlings
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Table 1  Effect of water stress on activity of protective enzymes of sweet sorghum seedlings

— 4 H SOD & POD &t CAT i&# APX E#
‘;"’ N Teoatments SOD activity POD activity CAT activity APX activity
arities x (U/(min-g FW)) (U/(min*g FW)) (U/(min-g FW) (U/(min*g FW))

K 134.7 £ 34 4c 173.8 4 7.6c 204.6 £ 21 .4c 22.7+7.4b

AR 10% 338.4+22.4a 156.2+5.4a 295.8 +22.5a 28.746.3a
Native species

20% 237.6+15.8b 123.7+2.1b 231.3+18.11b 36.3x 14.2¢

cK 145.7£17.1b 189.6 £ 19.9¢ 288.62+ 16.7b 18.1+5.4c

#H2 5 10% 296.3+13.2a 157.7 14.8a 336.79+ 13.5a 32.1£13.1a
Tianxin No.2

20% 368.6+22.5¢ 148.9+6.1b 439.91+29.3¢ 44.2+7.9b

W RTRENINEINGTPIME 3R, ASIBERARRAFENRRERAAEEH(LSDBR, P=0.05)

Note: The data represent the mean + SD(n = 3); values with different letters in the same column indicate a significant difference at P = 0.05 according to

LSD test.
3 3 ®

7K 43 B8 R WA A ) 6 & 1 AT Bk A AR R
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it o JORFR AL X 35 P 86 M K, R B RO A0 M ke R
F. HERREHYASIERANYREM HEER
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FEEH /KA PEC b BT, MF 2548

MHERRTBATREGM RUHEKIBET R
HRBEEAEA, MDA R B9, fE
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B MDA FBE S, WHKA T ot AR
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ERBE. FAHAPHE PEC MR HNIEX, P
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Effects of water stress on activities of protective enzyme and physiological
characteristics in seedlings of two varieties of sweet sorghum

LU Jin-yin', GUO Tao®
(1. College of Life Sciences, Northwest A & F University, Yangling, Sheanzi 712100, China;
2. College of Science , Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: This study was to investigate the effects of different concentrations of PEG(10% and 20% ) on activities
of protective enzymes and other physiological characteristics in the seedlings of two varieties of sweet sorghum and to iden-
tify the difference of their drought resistance. The results showed that the relative water content decreased under the PEG
stress treatment , while the relative permeability of the plasma membrane, the content of malondialdehyde(MDA) and pra-
line (Pro) increased, and the native species have larger change ranges. With the increasing of concentrations of PEG, the
content of glutathione(GSH) in two species decreased. While the content of GSH in Xingaoliang 2 was higher than the
native species under the concentration of 20% PEG treatment. The activity of the antioxidant enzyme( APX, POD, SOD
and CAT) in Xingaoliang 2 was higher than in the native species. The results indicated that Xingaoliang 2 have stronger
drought resistant adaptability than the native species.

Keywords: sweet sorghum; PEG stress; physiological characteristic; protective enzyme



