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Abstract

A hydroponic experiment was conducted to explore the effects of various rates of seaweed ex-
tracts (prepared from brown alga) on sugarcane growth and physiological response under stimu-
lated drought stress. Yuetang 94-128 was selected based on seedling growth under drought and
were planted in pots containing 10 liter of Hoagland solution. The seedlings were subjected to
drought levels using 0% or 10% PEG6000 mixed with Hoagland solution. Three seaweed extract
treatments consisting of 0%, 0.5%, and 1% (V/V) of the seaweed extract level in full strength
Hoagland solution were applied. The activity of peroxidase (POD), superoxide dismutase (SOD)
and catalase (CAT), the content of MDA and electric conductivity (EC) of leaves were measured af-
ter 3 days with treatments; the leaf dehydration rate (LDR), the relative water content (RW(),
plant height and fresh weight were measured after 10 days with treatments. The results showed
that the antioxidant enzymes activity in sugarcane leaves of POD, SOD and CAT were improved, the
MDA content, the electric conductivity and the leaf dehydration rate were significantly decreased,
while the relative water content, plant height, biomass, leaf SPAD value were greatly increased
with the application of seaweed extract under drought stress (p < 0.05), which implied that sea-
weed extract has a potential for drought-resistant modulation.
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B H R T R E R MK TE . RA AR T K EE94- 1284 HUNBT SEXT R, 7£10% PEG6000
BT R B & T 2 BB RN0%. 0.5%M1% (V/V)REERIIHEH T EFRK, LHE3RESH]
W H R A LS EE (POD) . R SALEF (SOD) AT A AL S B8 (CAT)IE #4: DL X 4 — % (MDA)
H8, LHEIOKEAHMERS . EWEEEERKHY FrSPADE. FIRAGRRY, £TEMETHEMHEE
REIIREIR M ' POD. SODFICATEHIEABEEME, FEH A MDASE, M A RKERBIEEMRE
%, X EKEBE EERR, BPREE TR, WINHERBNENE, BERE A SPADE(p < 0.05).
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1. 5|

R R R B A B R ED, BB I DAL 2 5 AR BN B AL T 35S, RNt o i 2 3K
OB R AR 7 ORRRE . EH RE AR bR AR T I A ™ R R AL R AR AR R —— T R [L].
HIEAYER, HEEESKERIE 70%, BAE TN KD MTRERK, KoK 505 H A KAk
AR SRR REMAR, TR T 5 E S R S AT, SO R AR E Tl
A e BIPEE PHAS, R T ERIAEBIR[2]. HBEPT R0 5T H 2 20 E N AMIF N G E A
T PESREU)  MIREE BRI — R A (R AR K IR E A E DU I A s 3, S, k. BE.
BN RE R UR, SAMERER. AR, MRS, DUKRERE, |, 44 R, SR
AR RGNS, A, EEREKR. ARBEIER. FER. BERS RBMERMIA3], M 20
22 90 FEATFUG I iz AE AL AU S F [4] [5] [6] [7]- v SR B mT it Y, 1 m] 54022 TR
EAMUBESE L HRAL8] [9], $RMACEHIA IR [10], (et KA F[11] [12] [13], @Ew LLRE
TEVII LI 14 [14] [15] [16]. it FH E AR Ff5 0L T st se K IR IR R RIPER, B RT7E 2 FEY) k7t 5
R TR S P S SO 3, B Ai[17]. NF2[18]. MHE[19]. #IR[20]F1 K E[211%, HH
FE LR WL A G AU AR . S T iR DU E A EY) BBt RO B2, AT HAEH B L
JEFE NI FC . AR SE SR U7 R A A 77 1 AT B SR A E R JE At R P T Rt R
Ji& BAT AR5 B A EE S B S
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2. 5 HZE
2.1, BidmRLES

ARG AT FH ¥ E 4R ) g e A K 2 B IR B 2 e A2 T 4 S 30 3= SR AL AR B VRS RE i, 3L
PERR O 15%, pH7.0. AL H B SRy SHE 94-128. H R ZE H GR35 a5, 4 H BERUR B 2K B, Bk
WP ER, BEBMETHRANAEY FHES - BARE T Y. FHEEKE 45 F R
FAEFK R TR 1 RN 12 BB IR TR 2 B, W NER LB R 2 BRI TRE L
o KA i (PEG6000) I E FRAE AT R IRAEE, AR 0 i 45 SR IE £ 10%PEG K EEAE
N RE[22].

2.2. AR

RIILE 6 ML 1) CK: AE, ANiE SRR 2) SEL: ANHa, HEESE Y 100 £,
BV SE SR B B TR A AR LE A 1.0%: 3) SE2: ANHME, WEEESR IR RE 200 7, RIS B & 7R
WAKRRAEE y 0.5%; H300; 4) PEG: 10% PEG M AbHE, 4 1L EFFBINA PEG6000 (3 2, %) 100 g,
ANt PRI Y); 5) PEG + SEL: 10% PEG Wi, W2 lFsRe 100 fi5, Mg dEdE iy 8 FR R
Et 4 1.0%: 6) PEG + SE2: 10%PEG il , 3 #ESE IRE 200 15, W4 I & 8 FR AR LE o 0.5%.
AL R 6 RENETE N 6 IRESE, Hrh 3 Mk TAER R E, 3 bR T A AR5/

2.3. MEEFRETE

AbFE 3 RJEHL 3 MRAEMRIE 1 M EEAT I e mE . TR SRR AR AT, BUE 2 R AT B A
AKHEARNE, 1 3w T AR S KB E .

A YIEG(POD). A BALEF(SOD). T AN (CAT) S N B (MDA) & & 35K F ik & 7
VR E () 5 R 50 A TR T T)

SR 5 7 ¥2(EC): FK 0.5 g M BIRE NN 25 ml 47K 7E 32°C1H R 2 h Ji A H S5 A0 5 i o 33,
RIGAEW A T OREF 20 min JFIIE S T3, HSE = FHFE/LSHEFE x 100% [23].

A KT 2 (LDR)YM € J5 i B — Fr Wb AR B /K 6 B8 WL, K LSRR 12 h )5 PR PR E
W2, Bk AR R = (BOKRTEEER W1 — Bk 5 i 5 W2)/ i K IRHa) (12 7Nk [23]

A H K B (RWC) R R MURIRR /v s JEHUE 3 B HA 1 J VR R 5 (M), FH 28087k
R4 h ST E M AR EMY), AR5 T 105°C FA4&7 30 min f5, fE70C FETZEEE, WEHt
FrFBEMg). AR RWC =(M; —M,)/(M, — My )x100% 5 F A0 57K & 23]

Pl 4x 3 MRH FE T-4bFE 10 d JSUER, USCERIS & 1F 2 i F SPAD {f Rk 5 1 6 2 A 4 & . W SPAD
fEH SPAD502 Al &, BERMEME, B TRRAKDGEIRIUEREE .

BT B5iE L Excel I EE, KA SPSS19.0 TS0 M, J5 0 R A X & HLik .

3. B/RE S
3.1 FEAEEXH LS Fin S BRI AR

WG % 1 458 Por, 746 PEG #4 T2 WMl T, SOD. POD Al CAT & & & % T 1E # % i AL B (CK),
i 52 2T R b 5 PR B R AR DR . IE R AL R it AR SR B Ab FE(SEL/SER) ) SOD i
TV 3 TR AR R, 17 POD R CAT SR 2 AN 3, — Rl i P 7E SE1 &5 SE2 2 R ZE F A3
TR N IS AR B v R B 5 S AL BE ) SOD. POD 1 CAT & &1 B % & T PEG Wi kb3,
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Table 1. Effects of different treatments on antioxidant enzyme activity of sugarcane leaves
= 1. ARGEMHESEN FiSHEE A

AbEE SOD POD CAT
Treatments (Ulg) (U/g'min) (mg/g'min)
CK 32.14b 12.85a 2.49
PEG 19.24c 10.53b 2.11b
SE1 37.25a 12.44a 2.98a
SE2 35.81a 12.20a 2.88a
PEG + SE1 32.05b 12.94a 2.49a
PEG + SE2 31.11b 12.49a 2.54a

Vi BT REAR R R A7/ 5% 3% % 5 . Note: The different letter in a line means significant at 5%.

HA5IEH S AL BT S 22 52, 10PN [ L 1T B 4R ) A P (SEL/SE2) Z 1A FF B 25 22 57 LHAAE
TR T hE 0.5%~1.0% ) HEAR BV REBE i LR AL BEE P, i LR B IE R K1

3.2. FRIAERHELEM A MDA SEBAIFIT

wmE 1 PR, TRPBEAE, HRELE A MDA SRR m T IEF X CK AR, BB 23T
B R 7 OKEK MDA, R IEF XA BE R P 2 2 o AR R PE T IR A B MDA &
EMEIEFEEOFEREER . ET AT, MHEEER R MDA & B AT LEASHE 5 52
PR PR 25T B, AEAT T IR RN TIRAR R, BT R 0 T it i SR B TRkt i MDA & A
ARIFHITER], EAREE &TERR T FIE A MDA R

3.3. FEIEX HELEM Fr7k o B BRARE M H R0

RN 2 Fos, ETRMHETN, HREE B AR BUKE R R 25 & T IR X CK, AR Mz
%o W RORDR S KR A B IE AL B0 2 R B, RIS A 3 R W2, S A R ] T e S EOH B
Pt ACHE EE PR, 57K BT B, AN B REIE PR . AT 5 AR S R U T 3 MR T B
SN o T 5 T I N 35 SR A7) A BT B A Tt PV 9 i EDU Ak B T DA Pyl 7 T 445 21 25 A1
XS &K BB R R, BSREE TR, (HIX 3 MEIRUIARMER B 1L H XA BT .

3.4. FRIAER HELMEHRSHRR

M 2 S RAT AR, fEALHE 10 KRG, T 5hb Ab 2R H e 4l i vk e 2 A0 T IR H 0 AL HE, T
S R AR I R P A B e AR R A R T PEG A bR, H S MEALRE TR 35 A R
AR A0 e P R ) AR B BERR A O B P, (EOE RS . IXURGRERN], TR A
7 H AR, Tt SR U A R T Bk H R AR F — B R L T Sl e 0 T B i A AR

35. FEALEXNHEMNEEMERENT R

M 3 ATLAE Y, 7EAREE 10 K5, PEG Mol i b B H R 4y i i 28 I 1% T 10 6 HE S HLA BT A 3
o SEL R SE2 AN MM E TS SR B AbEE 5 IE w6 AL 2 R B3 2 5, TS TR iR
HEUMI AL FE(PEG + SE1. PEG + SE2): Bt H L PEG AbHA Tt mEE R AR E, MHE CK ZREAR
BE. XEERRY], FTREMEME TR R ERR, MR R R T H A K I
SEFEE SR ART I SR AR R0 o
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Figure 1. Effects of different treatments on MDA content of sugarcane leaves. Note: The different letter on
the column diagram means significant at 5%
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Figure 2. Effects of different treatments on plant height of sugarcane seedlings. Note: The different letter on
the column diagram means significant at 5%
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Figure 3. Effects of different treatments on fresh weight of sugarcane seedlings. Note: The different letter
on the column diagram means significant at 5%

E 3. FEAEX S ENEMN. 3 HRELSIERRZRET SYERBEKT
3.6. ARIALEFHELEM ) SPAD ERR IR

MIE 4 ATRAE H, fEALEE 10 K5, PEG M@ ibFEfH LIS + 1 M SPAD fH & KT 15 5 WHiE A
HAhFT A A3, Hrh PEG + SEL FlI PEG + SE2 iAMACFE 25 5T PEG AbEE, H 5 1E % X HEACFE G & 3% 2%
o iXuegE QIR DIULH, T REME R SRR S R, Tt VR SR U I A B AT DA R 4t
RoE, WREREIER, AR TR 2.
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Figure 4. Effects of different treatments on SPAD value of sugarcane leaves. Note: The different letter on
the column diagram means significant at 5%
E 4. TEALESHEM R SPAD g2, : HEE LS NERRFERR SNERBEKE

Table 2. Effects of different treatments on relative water content and conductivity of sugarcane leaves
2. TEIALEFHESEH RKS RBSENFMN

s BRI J A R I R HEES
Treatments LDR (mg/h) RWC (%) EC (%)
CK 68.3c 6l.1a 18.3c
PEG 128.2a 53.9c 40.91a
SE1 72.6c 60.1a 18.71c
SE2 68.3c 60.0a 17.83c
PEG + SE1 98.1b 57.1b 25.42b
PEG + SE2 93.7b 57.7b 22.37b

e BT R T RER RN R R 5% 3 % 7% . Note: The different letter in a line means significant at 5%.
A \ hJ
4. Wig5%

T 5 e R R W e, R REEY KW EER R . TR RGN H RS
AR SRR 5, BRI, A INER B, A0S IE TR0 K AR
e, ERERG[24]. HEACYIEALEE(SOD) S YR N R IRAFAE A B R TE R T, &
A DHEA F A E RO S A, 2 E i E A EBE(CAT) Al L ¥l (POD) 2 32 BLRE T AL A
RN, ZMEETE R — AU R S[25] [26] [27] [28]. BRIHASHT 58t 6hix = Fh g7 5 Wil T H e
o AR A BLEEAT 20 4T, 45 SR B SOD. POD il CAT =Fifil i M AE T 2 Wil T 14> B #B#{%, MDA
SRR ENIN, i IR T B AR, > MDA SR, HWRE RER
IEH Ko AN B — SE AR S 78 0 3R BV R U AL B B B i 7 T R i P AP R, R ERR
BT A A AT ERE S BT SOD EEREYE, PRI ARGV MRS B, M BRI T B e e 4 1 4
F17]e 5 1F T it FH o Sl R U+ R B e TR 03 56, IR/ N SOK B FER, P MDA
TE[29]. TR ME TN S ERE R SR R N R R SR AR K S B R R E . sk,
PUAALEEE PR ) BT 98, MDA &8 2 0 [18]. AMIEHEEERE AL 15 B0 5 4 7E 1 5 Paa T w] 9] 4%
R AR S K E R AR R A =, B 550 MDA K4 =, #2175 POD. CAT Fl1 SOD Jf i 14:[19].
Xtk LSRR AL A R — 2, Rk, SR B A R R T AT REVE[30] . ANHIF LR
IKEFH+PEG BT i, S5HENRENMSRAATEESR, RN ARG A w58, IR
I HAE R B, WGE—DIE WM AT, WA A E AT
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it e 2%

ARG REH, £TFWE N 0.5%~1.0%K)#E EIE G St POD. SOD 1 CAT %54t
FALERIE T, FRISH T MDA & &, M KRR 2 B ERK, A EKERRAREERS, 1S
RRETW, MRS E, e SPAD E. Fit, EFEWHET, M EERI A
T AT R a S H R R, B0 T i k.

B W

AR5 P A SRR Y 9 S AN K 27 BEIRA B 2 B AR 2 R % S 0 S ORARSE O, M H BER Lt
FORTSRE RO e S AR A S5 BRI 4T, 7EM— IR0 .

EHEWH

IR A R )(2017A070701030, 2014B070705002): ) 48 BFE K b J& & T RHITHLI 6187 /g
F1E L T (2017GDASCX-0105); AR ML =k AR ik & % T (CARS-170203); | AE HIEM R 549
) B i S8 = U2 17(2017B030314123)
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