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W E.RAR B (PEG-6000)# i, T F ihib 6 5 3%, Bt R T R FE R E R E PEG-6000 #r
BEERETANAREREN, OMERENM TR, AEREG S Afip 5 A2 A,
GREV MEMAHmE, TR ERTEREORSE TR, 5MAREREZRE I MMA;T
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FEAA AN EHRCADFEREAAERLL , A RERELTERML, REELN,
E#E G TASI&T 200 g/L 49 PEG #hit bR BEEBA A E @B E T RiB i 3 frst 48 Z 1A
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Foria, 2SI T,250 g/L REHEHGRFoI—MRIRIRE
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2 3~5 m, HAR R KK, 5 BERR I 9, 4F 7 fF FA] Gk
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SR B 2, — B (PEG-6000) B8l F 2 i vk
5 76 [F) i vk B PEG-6000 T2 il T B pf B A= 3
BERIShAS AR AL, S B B RN T R A A LR R, B 7R
R EEEET RIE A EILH, FEERRE
WS AR FELA AR, O E AT R X B R R A 4R
B IRIER S,
1 MEEFE
L1 Rk

PR E B 5 (Pennisetum sp. ) B B AE 5| 3, F Al F
Ao AR MR 27 B BB 5 T A A
L2 BBk

DLt A — SRR R - 3% 35 5 R, SR AT AR
B LFHESE 30 d K E R R EU B R AR
R I B KU IR R B F] 1/2 Hoagland B 7K
AR 3 d JE KB AR R R A PEG-6000 %
Wb, RFERER B PEG ¥R PEG YT 1/2
Hoagland % 37 ¥ # Bc & 1M 5, PEG J & % B 3% 4 50,
100,150,200.250 g/L, L) 0 g/L RXFHR(CK), AV
20 REH , 18 72 h JFEEh I A I E A TR AR .
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L3 IWHWE FH SPSS Gt # A A7AH A 53T

R A RRIARRRENE B MDA o ZBELNR
SR TR = AL B s T R (SS) R T R % 1 AT, Bid PEG R BERIHR IR a.,
HRIMNE " IRAEER RSP & ERAEDII gy, panri o RAKR UL, b Bhia g
W G-250 Yetayki 2t ;i Ak S (CAT ) 1% MR i 48 BERF (50,100 /L) =¥ 5 CK TR %2 5, %0
AR T 5 AR AL 7 AL B (SOD) 3% 1 3% ] NBT YREE 3k 3] 150 o/L B, 5 CK 8 1 40 5% B 2% B &
AJRIE™ s WA CODFAERABEIABE 51 5907 20.04% 21, 31% (P<0.05); Chl a/Chl b 72

BEmE", JEWREE R 50~150 g/L 5 CK 258 52, i ik B ik
‘ AR g/L 5 CK 25 A%, b kEik
L4 BRI 5] 200 g/L BEWEIE 16. 83% (P<0. 05),
\. 7 Y 4 74
PRIHE R ) DPS #4347 B R O 22 905 R
x1 PEG BME TEREHHHNHEESE
Table 1 The contents of chlorophyll of Pennisetum sp. under PEG stress at seedlings stage
PEG ¥ & Y64 f6,% Photosynthetic pigments/(mg s g—1)
PEG concentration M43%% a & b -4t % (a+b) 4% o/ 4K b LAY MK
/(g+ L71) Chl a Chl b Chl(a+b) Chl a/Chl b Carotenoids
0(CK) 1. 598+0. 1042 0. 47440. 0142 2.074+0. 1142 3. 3694-0. 1662 0. 21240. 0262
50 1. 3550, 1183b 0. 40840. 030a> 1. 7630, 14720 3.314£0. 0442 0.20340. 0132
100 1. 276 +0. 178b 0. 40074-0. 0302b 1. 676 40. 208b 3.17840. 2192 0.16240. 007>
150 1. 253+00. 183b 0. 379+0. 042b 1. 632+0. 225> 3.29540. 1112 0. 204=40. 0162
200 1. 153%+0. 101b 0. 41240. 0352b 1. 566+0. 128¢ 2.80240. 193b 0.19740. 0052
250 — — — — —
BRI E AL AR B AR N 0.0 AP 2SR 8E, TR,
Note:“—” show that seedings of Pennisetum sp. was dead in the PEG stress; different lowercase letters in the same column show significant difference at 0. 05 level. The same below.
2.2 TEPEXERER MDA MIBZAWYRRER  BWEE PEG AT, RS &S E2 W ETEHM
22| HEH, M E R EE R 200 g/L I, AIVE RSN & Bk Bl

2.2.1 RS &Rt mER2AHEE KE,5 CKAMHLLLEEN N 49. 71% (P<<0.05), LA
PEG B E K, MDA & BRI CHERME W, PEG BHAXME B BN B ES BB K, 7]
#, M PEG REWE N 150 g/L,MDA &k FIR K  BAUHSHEARKE TEYEAES TEEZNENE
{EL(3. 91 mmol/g) , 5 CK # L3 i 32.55%. M. BR2ATH EFREBEEELR S &ME PEG
2.2.2 BEAWYREENZEN BEE PEG RERE  PHARRERIEITZEE TR 2R BRI G0 g/L)
FI3E K, &R (Pro) & B 2 ILSGHE R M 8%, 50, At 5 CK #H LI A B3 22 5 B & Joh 38 A2 BE 193 28 Tn
100 g/L¥EEMBE TR Pro 5 ES5 CK U EZFAE FLUBRHEAKRSE R E B 24068 %k E k5
M8 YR BE 15 3] 150,200 g/L A, Pro & &4y B He 200 g/List, 5 CK A Lt i 2 FA 49. 04 %6 (P<<0. 05) . 4
CK B30 156. 45%,459. 72% (P<<0.05), BfiE PEG  RFEM, Wb E A FR7E B B & 4 i A T 2 5 i AT
A Em R, ERERAEABMHERBEIAR, BB AREEETIEM.

T L R BT i, IR R A A BB B . R R

s -+ sga =
*2 PEG iiE TEREHHH MDA fIgEVR S E
Table 2 The contents of MDA and osmotic substances of Pennisetum sp. under PEG stress at seedlings stage
W MDA B &R Free proline A M8 Soluble carbohydrate A M H i Soluble protein
PEG ¥ if B B - -
PEG . T e T e e i1 e e
concentration
/(g L1 Content Amplification Content Amplification Content Amplification Content Amplification
/(mmol + g=1) /% /(g g™ /% /(mg+ gD /% /(mg+ g™ /%
0(CK) 2.95+0.114d 5. 8140. 44<d 10. 38+0. 28d 3.12+0. 252
50 3.3040. 09¢ 11.93 5.02740. 084 —13. 60 11. 5940. 53¢ 11. 67 3.00740. 202 —3.93
100 3.637+0. 12b 22.95 6. 8140. 28¢ 17. 24 15. 9940. 783 54. 06 2.50+0. 15b —19. 94
150 3.91+0. 172 32.55 14. 90+0. 66b 156. 45 13.49+0. 31b 29.97 2.32+0. 19b —25. 84
200 3. 49-+0. 09be 18. 49 32.5241.092 459.72 15. 5440. 492 49.71 1. 594-0. 18¢ —49. 04

250 — — — — — — — —
2.3 T RIHEXT B AR B 70 S SE e 5 T H, 2 3B vk BE A ) 200 g/ L i, SOD
M1 3 I, B SOD & 1ERE PEG EWEA kS CK LB & 3 & (P<<0. 05); POD # ¥ i 281k
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#a3 SOD W& MR , bl & i 38 V& BE 34 m ) 22 30 Y
TR, PhEWEE 50~150 g/L B, POD 1%
P4y B CK B 2 30 B 14. 47 % .15. 99%.30. 61 % (P<<
0.05) ;fiE PEG 38 ¥ B3, CAT 1&HER I e
Je B e 35, IR 38 R BE R 100 g/ L B 36 B 4R KAE
472.23 Ue g ! emin !,

M PEG ¥ E L F] 200 g/L i, B EE R HTELLEE 1

B IR , {52 SOD,POD, CAT % ¥ b 4k £ 75 8¢ 5 /K
F,mH5 CK A5 B EHE 12.33%.15.70%.,
8. 17%(P<<0.05), Z%ZERFEH , B LN HI 525 200 g/L
PEG [l it , 3 Fhi & 1L B4/ B PR F5 4858 1) 15 R 30N
AT o A AR 7 3 4 il 7 — BT R Y KA T 538
B Hl R E .

%5 PEG e T MR AR PHE
Table 3 The activities of protective enzyme of Pennisetum sp. under PEG stress at seedlings stage
PEG 3 ALY B LB SOD T4 YR POD FEAE R CAT
. T b1 W b1 T b1
PEG concentration
g~ L1 Activity Amplification Activity Amplification Activity Amplification
/(Uegh) /% /(Ueg!emin~1) /% /(Ueg1 e min~1) /%
CK 728. 50+10. 67b 2 257.78+29. 86¢ 369. 03+10. 894
50 647. 34+32. 31¢ —11. 14 2 584. 44+44. 91b 14. 47 435. 33+10. 34b 17.97
100 689. 86+ 22. 82bc —5.31 2 618. 89+25. 14b 15.99 472. 23+8. 292 27.90
150 683. 09+18. 38bc —6.23 2 948. 89+88. 542 30. 61 445. 46+8. 98b 20. 59
200 818. 36+10. 932 12. 33 2 612. 22+20. 06b 15.70 399.19+12. 33¢ 8.17

250 —

2.4 TRMET B AP bR A A

H# 4 750, PEG BHa R E S SOD 2 B
FEIEMXK(P<0.05) ;5 MDA & & . JHER & & . fIEH
ZHE &8 K POD 151 S 4% .3 1 A 5 (P<<0. 01) ; it
FRELBRHEARSEENEERMX, 5 CAT
TEHEARA SR ; 45 R BAKE T R 38 A3 58, MDA & &2 2

R R Z MR SR TR IBEEAR SR
FREEFRAR, E AR AZ 20 T 2 FRE I ; R, E R
I PR IR BRI T 2 WA B R R4 i IE
HBBIE, R POD,SOD,CAT 51k 1 B 1%t
AEAFW , DA T 253 5% 2o i 45 %

*4 PEG BB T ERE 4 BIEFRHIE X ST
Table 4 The correlation analysis of Pennisetum sp. physiological indexes to PEG stress
AR PEG ¥R B¢ MDA & & HEEER  WERSR TRMNEARSR TSRS R POD SOD i # CAT Wt
Physiological PEG MDA Chlorophyll Freeproline Soluble protein Soluble sugar
POD activity  SOD activity ~ CAT activity
index concentration content content content content content
PEG ¥ 1
MDA i 0. 700 * * 1
MR SR —0. 658 * —0. 585 * 1
MERSE 0. 861 * * 0. 317 —0.451* 1
TEMEARARE —0.910% * —0. 484 * 0.651* * —0. 878 * * 1
WSS R 0.773% ¢ 0.600% * —0. 494 0.533* —0.734% * 1
POD i ¥ 0. 677 * * 0.903* * —0. 504 * 0. 291 —0. 445 0. 446 * 1
SOD i ¥ 0.492* —0.155 —0. 030 0.792* * —0.598* * 0. 378 —0.211 1
CAT 0. 262 0. 609 * * —0.423 —0.233 —0.121 0.523* 0.619* * —0.503* 1
B < * FRAHRE 0O AT BAAE  * BRI 0. 05 AT BIHX.
Note: * * show significant difference at 0. 01 level; * show significant difference at 0. 05 level.

3 ititE%RR

HEWTESES AT AN IH R AW R,
T o328 PR R A F) SRz » 5 | AR P — I A5 W R G R
R, JEEAR A Y IR, 5 SO0 R A B 3 KR ]
JREGHNE » DRI PN — 5 1 5 /2 1 A 4 i 2 i 7
BER/NEZARAR . BT MDA & &R i
FER TR R e THR G T WA 5 % B Rl 38 ¥ BE 0 7
1o MR A AR S 0 58, DR B B T A AT = 3
MDA & 87} » MDA Fifi5 i 38 fin 35 1 H B Fee i ) w7 g
BRI EAL R, SRR E E TR
PEG Ji}i it MDA 1 82 Je T+ B 5

TP PR AR PR B A0 SRR B S 52 48 Y
PRIK 3 AW AT PR ) E B AR BRI B B
o #HTBERAT . ARREN, T T REMErnE,
EEMTEET R, B RNA #3fE8%EZ 2056, 3
GIRCE = =) ren =2 e 35 s e RS e = Doy
BFEHF PEG WM TR 2 T s, I 5 b ik
JEE A 3 MO DA T R R 8 1 R B RO
5 5510 R g » DT (AL A P 0 PO P o
K. B HAGKED B TR A i B ROk VB R R AT
FEU PR L PR IR A LA ZEIE

HYZ B B E R, HEREEY RN RE R
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MR EIN RS, XTHERSBEYE T4
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HEER & B2k s PEG i858 Bk B 24 2%,
R IR BRAE 833 il T B — FliB & V8 7 W R b
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20 R A T v AR R R R o B AN A T B BB
TR E BRI, 40 v R TS M R R IR R AT
FE B TR R S T 405 5 B B G R
Z—0 S ALY EE (POD) | it 48 AL S i (CAT) R4
117 Ak g (SOD) 2 A8 4y 5 i 3 484k 1) Bl 412 B 480 2%
ZRRY B BRAGT , R B LR E R —
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(L. Bl B2#Be & RBEPISUNT AL M 7T & R SERA B AR S, R A LA L,
E R B SN LEARDZ 5 G, BT R TEGITHEERZE , 1 20140352, B#EHRRY BB, L 201306)

H EVNEBNEHEISRETEAMNEFRE T RARM, AR REHRRAEEESTEAMN
BRASTHFTUNE , MRAANBRABEINRARARERLEFHEREREF, 2R2AW . F¥R28R.C
R ATHEER S LR IEIAER 5 AP A HLBRAE R B F B K A3 P AT A B B BR R B IR o BR AR
EHBEBRAT, REZFFEHETRPSHANBRLSEALEZ LR, 2 FTHRADMRR Y E
HMBMSAABERSFRBRS>LB>GELR, ATPHLEMMNARTERRLSEIRSH, 28T
(34.6610.4Dmg/g; REALZ LR BT LR FERFPRAROLETIRG, MR T
(35.48+0. 11)mg/g.(47. 4240. 16)mg/g #2(222. 0740. 20) mg/g; #H it K T3 ¥ & LB &
FR& 4% (5.53£0.08)mg/g. REZHTFHE P AR AESFLFT AN LNk ZF3R
IR e BB AR R T —F e e TR EH kB,

KW AL F77 X A A LR
HES S :S 646

7 %% [ Lentinus edodes (Berk.) sing )& F H 4
(Basidaiomycetes) . < B H ( Agaricales) . 0 B F}
(Tricholomatacete) . & %k J& (Lentinus) , X FR AL TE L &
T B EREBA EA RS, R IRE A UK
LB REHE. Bl LN EE R RE
2 MRYE SR AE L35 g R 2 AT A0 L & R

E—EEREN: THEALN8), B, ML, BRI LS @A
A AR A AL, E-mail:yuhailong 01@126. com.

BEMEE AR A70) % W AR AL ERF LG AER
Ho TR AREHR A, Email: yangyan@saas. sh. cn.

s H #9:2014—11—06

NTERFRIBAG A XE4E:1001—0009(2015)02—0133—03

PRIEZESF

AR ZAFE T &A™ i, HA RS ' E
BRI MRIA ™ ity I XU €035, R 7™ i JRREE L
TR LR T Aot 1 T BEARAE . A LR R B R
WRAYEZ AR 58 I B R BRI E Y
BRAAGEHE R B IAE G , AP RN & B A [ 7 — 2 2
B bR AR KUK T B L 3 SRS SN
WP ERBCR S AVRA X, HETHEEEHIHF
BB L i A LA BGRBBL T A94R8 [R) B A 26 A
WEHOBRRR A MRKE S . EFFR AR BE A5 2%
S RIS S R e BT B B XUBR 43T R L

Abstract: To provide the academic basis of Pennisetum sp. application and popularization, and to analyzing drought

resistame, physiological characteristics of Pennisetum sp. were studied under drought stress simulated by different

concentration of PEG 6000. The results showed that, by the increase of stress level, the contents of soluble protein and

chlorophyll decreased continuously, showing an obvious negative correlation with PEG stress; the content of soluble

polysaccharide increased gradually;while the content of MDA or POD activity increased firstly and then decreased, the

contents of proline and SOD activity decreased at beginning and then increased. Data of these five characters showed a

significant positive correlation with PEG stress; the CAT activity increased firstly and then decreased, showing an

insignificant positive correlation with PEG stress. These results indicate that Pennisetum sp. seedlings could stand less

than the concentration of 200 g/LL PEG and had a certain degree of drought tolerance. The interaction of three kinds of

enzyme and osmatic adjustment substance (water soluble polysaccharide and proline) could be automatically managed to

avoid the damage from water drought,which may induce potential ability of Pennisetum sp. against drought conditions.

More than the concentration of 200 g/L PEG could bring Pennisetum sp. seedlings severe drought stress and even death.

Keywords : PEG-6000 ; Pennisetum sp. ;physiological characteristic
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