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Abstract

For studying the effect of hot spring water on wheat germination and wheat seedlings growth, “Ji-
mai 22", was used. Four hot spring water treatments were set to investigate the effects of different
concentrations of hot spring water on seed germination and seedling growth of wheat. Seeds ger-
mination percentage, germination energy, germination index, root length, stem length, antioxida-
tive enzymes namely peroxidase (POD), superoxide dismutase (SOD), and parameters of oxidative
stress malondialdehyde (MDA) contents in wheat seedlings were measured. The results indicated
that low concentration of hot spring water had activation effect on seed germination, root length
and stem length during seed germination, while the effect on wheat seedling growth was not ob-
vious. Low concentration of hot spring water caused notable changes on MDA, POD and SOD in
wheat seedlings, while the activities of POD and SOD increased obviously under the highest con-
centration. The hot spring water concentration which influenced the germination and seedling
growth of wheat was different, and the low concentration of hot spring water could affect the ger-
mination of wheat seeds.
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AR R EEMBOK) B NEM T RNE, WET DEMTFRIRFR. RFH. RFRY. H{EK. FKE
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1. 5|8

AR, BRI R IHET, S AR S/ X IR 5 20 i U S AP B 1 75 3K
BONEE G — R, 1T A IR /N X T o AR B B, PR SR P M A OK SR O AR A BR A
NDCBERR A 677 7 AR KGR M TR IR 2 ARV H 2 BN A FLAR AU R #0K, iR ATk 50 FELL
b, SEFERT YR EER, ARG RIS E 2, MR )N OR X 155
REVR LR o TEM T2 Z AV NI B AL & IR s RRbRR AR, KR 56°C, HLJE 4857 mg/L, /KAL=A3E
M9 NaCl Y, /Kb & A Rk A8, B, IRAEZ MO AR BEA st IR TR . Horh il iR & & 6.0~6.3
mg/L, fRIERR S & 36.13~42.42 mg/L [1]. EHME R, M IR K AR SR A 10 RER R
BN AR BB A /N BRIV, A BIA R HETSOR S PR ELFE T ETE, A 1 UK b i A0 H - R F) 3
AR A e P T ERE . R T AR BT 78 32 SR v A2 GRS A TT AR < RHRT IR /KO5E PRS2 M 55 7 T8
BRI A AN it S5 ARS8 R WU FEARIE - A7 T FE 3R WAt oK AT RE S R MRT L K R (2], AR B KTIX L8
i iEw e AT eSS S AT P

NSRRI B RN, AN R RN R AT v A AR TR B R AE A S R ARG B
KU A SCUU/NEAWT FURRE, BRI KO N ZFb 3 B R A AR IS, DA D b AR ) 5 2R
AR BB AK Y -

2. MRTEE
2.1. AR

PN APy AR RO R 2 B A E T TR B B AR LR AR B 52 22, b AP R A =
7R ZHURYE. BT B AN TR A R, A R A A T A B A XU Y oK
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22. MFRFXR

BT )N, L 0.5% ) i B R B R HTVH 75 5 2r%h, BRKRE M BkE, MAHKERE
BT RE M, JEAN TR TR K Y HR T ETEE 2 BIANERILER 9 cm)d, &ILEEK
30 FiFPF, RN ERCER SN IE, BANKREE 3 AER, BETEERFADRE R, BRR
JEM 23°C/25°C (11 h 2BHE/12 h H6R), & H AR IR oeRt 7, JERFERE R IR SR EAL . L5 dit
S AR, A RNEE TR, (ERNSTI, MR AR 5B F KRR 4 DAFEIREE: 1/4 IR HY
BE7K, 1/3 IRFEHIEK, 172 IREEHBEE/K, HuBE/K, Z3fRid A By C. Dy E.

G REFHAEE 7T RRFERGA NI, BRGF T R FR (AR H I BN R R — R
PR, FZun T AR A ER R KFH KRR FEZE3]: 1. RFFE(GR) = BRI 75U
R R < 100%, 2. REFEH(GV) = RFIEF| R (5 R)BE R FEUF 72880 x 100%, 3. KR
(G = Y (GUDt)(Gt 187ERF[A] t H N K 240, Dt 48R AR ZFERED), 4. MXEFRE = BEFE -
AR PR 2 2 K ZFZE % 100%.

2.3, HFRIKALEE RS VR F KRR
AEFR T KRG, AEEADERFRILAPHCH 10 #RAS KRS — SRS, W5 2 i 2 KA
2.4. HIFAKALERTNEEEAEK. MDA 8. ELEFEENRE

W NEF TR, HEE RS, 5 REPNEEK BN mBmM e 2 L5 77 b BT w s
IR, BRI A5 B R I AL BGRB8, LU 1/2Hoagland UMY IR A, Hu Aok b EE ZH 5y i A
1/2Hoagland ¥R B R F/AKFREN /4. 13 12 3KFE, ¥ 10 REWEKS REK, 7ol 4
PRAR bR (K 5E o

24.1. NEHER_BEENNE

KHZEGENTT4], LL pmol-g ' Fw FoR.

MDA = [6.452(As3 — Agoo) — 0.56 Auso] Vi/(Va-Fw)FE i H, Vi $REUELE AR (ml): Va: J5E H$2HK
WBARF (ml); Fw: FEAEEE(g).

2.4.2. ENEEEERNE

B AL YIS AL BE(SOD)IE P I 2 K F NBT ¥E[5], % M B LM NBT etk IR 1 50% ANl
WAL RN . %R R

SOD 5 =[(A0 — AS) x VT]/(A0 x 0.5 x Fw x V1)

A0 NIRRT A CIRIE, AS AFEMOGIIOLIE, VT NEERSAERTR, VI e i FE il AR
Fw B i

I AP (POD)TE P4 76 M I e R A BUAR L[5, LRI OD470 284K 0.01 — ANt S AL Vi
WHHERAL(U), EEAEREREE = (Ago X VT)(0.01 x W X Vs X t),

Ao RIIFIAIY OD B40ME; VT: $REGEEAEF(m]): W: P H(g);

Vs: 52 B AT ERR AR (ml)s t: SO [R](min).

2.5. BIBSHT
FIF Excel2013 #AHEAT H 48 7047 .
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3. ZRE S
3.1. ROk NEMF IR R R RN

WM 1 AR, V4 IREHHOKAEBAEE T/ANERF I K, BEGE IR B F i, ANEFPF IR
REER, 58 A BHOK A BRI K 2F SR LK TR BRI 24.16%,  Eb 1/4 HiHOK AL B B4 28.50%. R, H &
FURZFZ (K DATLLEH,  1/4 IRFEH PO AR 261 NN R R ZF 38 m T, 7EAERIREE N 1/3 Hbdh
IKHREERS, BB AR A BRI, B R FRAR. AT, — @ IR EE R AR o] A N2 Rl 7
T e R 52 (R M FATK 24l /N 22 b 1 (R K

RIFHFTLLRAF 7 H R, BE 1 T UE H, R (1/4 WREE R #OK) T DU R4 s N 22
FF 204, (BREEMPOKIKERITIE(1/3 12 REa#iok), KHFEHEITEE.

RFFRBOR RAE S T I T 0 R Wl = IR FR AR . e 1 fos, HUPOKAR BN, REFIREL
A5 R A R —5

1/4 PR FE R AR AL 2 ] DLBH S5 PR AMIE M RO 5 38, A0 3R BE i T ROK IR FEIR 1/3 B, Bl
ACERIRFE T i, A RGN, X AT R8-S R B B b B OK BT 0 R B T T AR o Ok

3.2. HEFRIKALIRR /N IF AL KHIR N

N HIIR AR RE L NEARRER B RSS, %k 7 d )5, 2HE TARCEREE TN
RIS, S5 R 2 froR, SXTIARLL, 14 IREEHEPOKACBRIEEE TN, 14 IREE A
IR PN ZEAARAZE KA K S XA LEZ R AR EP > 0.05), T T 1/2 IR HOK R T /M 24)
WA, HEEEMBOKIR LRI &, D8R 32 2] S

3.3. HuPRIKALERN /R EHE KRR

e — /N 224 v BEAT MU AR AR B, MoK AL FE 10 KRG IE /N2 A ARG, 23RN 3 pios,
EXIRAEL, 14 -172 IR RIHPOK A BER SR BRI AR ZE 7, AR S b B B 45 SR 0 72 AN B 35
Bk o), H5E AR AR E KRR T AL . DL S RRY], 5AZRHARMIARE, Fryes
KA PRI N L AR AN, 1/4-1/2 WREE B AR AL BEA S M0 /N 22 AR K

3.4. MHKIETNELE MDA £ 2. SOD & POD EMRISNY

w4 fs, V4RO, /AN E4TETHL B3 MDA & & 5% EAH LURS A FEAIC, (A2
FANIE, B AR 3 S, MDA SN, M A UK AR, MDA & & 2,
RN IRAL 2.39 fi%,

wiE 5 foR, /4 WRE R HOKAEE R T, AN EH SOD i 1t 5 X fAH LLs A FAIC, H2%
FARHEP > 0.05), FEE OIS, SOD WG E, M e HOK A, SOD & &
FEAR, 29t HRZH ) 82.0%.

s 6 frn, 1/4 IREERIHB ORI B AF T, /N4 B3 POD v&E T 5 X HEAH Luws A A, (A%
FAE (P > 0.05), BEEHACIKE 5, POD IEMERRK, M et #oK LB, POD W& &
AR, St R 44.1%.

4. i
PP R 2 R AR AT LR B 0T (0 R SR B RSB, IR 4 P VRS AN B T R ZE 5 A,
INERT B 4 e 8 6 ST ZE KR BTSN (A KA B 6], DA IR AR AR, E4EA
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Table 1. Effect of hot spring water on seed germination percentage, germination energy, germination index and Relative in-

jury rate of wheat

=1L HHOKIPNEMTFRGFR, KFH . RFERMEXGERNEE

KR FE K (%) K (%) & REE 785 4 (%)
A 89.97 +3.27 43.27+1.20 10.72 £0.25 0
B 95.43+2.13 56.01 £2.31 12.00 +0.42 —6.06
C 86.27+2.01 40.03 £1.26 10.71 +0.17 4.11
D 80.21 + 1.46 27.05+0.89 9.86 +0.37 10.85
E 68.23 +1.32 26.07 £0.24 8.57+0.24 24.16
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Figure 1. Effect of hot spring water on cumulative seed germination percentage of wheat
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Figure 2. Effect of hot spring water on growth of wheat seedlings during the period of germination
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Figure 3. Effect of hot spring water on growth of wheat seedlings
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Figure 4. Effect of hot spring water on MDA contents of wheat seedlings
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Figure 5. Effect of hot spring water on SOD activity of wheat seedlings
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Figure 6. Effect of hot spring water on POD activity of wheat seedlings
[ 6. KIS/ NELNE POD FEMERIF N

BRI SE AT R BRI R . ARSI A RRE], ARIREE(1/4 WD) B AR AT BLB R 2 /)
TR T RAFS . RFRRRFTRE B 1/3 IR MK LN i & RE T AR, X 5 3ATEART )
WEFEEE R — 2, BIRIR BE A B g AL B AT DA E /N ZE R 1A A, TR etk B U B4 ) R 2 [ 71

ANZEAE G BOGS S IE S NLIRBBURR, % B B IR R SRR B OSBRI (8], AE TR EhBTSED
BT, AN B BEARESAREE A, AR R 0 F RN, S5hEE
AR AL A S AT 2 MDA, 720 MDA 5 87+ I 0 4RI SR S0 05 3 TS i M i A K [9]
[10]o MDA 52 i i S84 73 e 0 2™, e R i) i (IR mT DA S e 5 iod S A 453 0 RO RE L A A4 0 3
Bk ROIRITRE JI[11]. Bowler S5[12]8F7ER Y, MMM T, S0 FUHE&M T, Bgd Ak
PRI REH T ASE 5 . ASRIGSE SRR, 14 LRI HEPOKAEFSEAF T, N2 4 BAE MDA &85
XA B S A BRI, EZERAIE, BEEHUKAC IR S, MDA &880, M 2 et fok bz
i, MDA SEUZIEN, SRR 2.39 %, AT IR I AAOT R R S st & . 1
AN, A REE A RO I R U B A 2R G T R Sh SR R IE L, HEAAL B A &
g L EARE S BB B, AT RE BRI S KT, TS 52 4 T R R e
[13], SOD Al POD /i MEAIH kR R St b B2 A ORI Mg, HH 1 A2k B B W 200 0335 B 1 S IR BE )
[14]o KEBIFLRY, PNEAKDPIET, FIEBREEE ETRES[15] [16]. AL REY, 4
HHOKREREDUAS, BIDY 14 WREERE, w7 LA RUE#E SOD BLK POD i, {H 249K B T im N 5 R I H
FAE VRIS, XATRER T/ NFER K 7 a3 BRURK A B T R S AR L S L
BEE MHEIR R T, A ERR IR, ANRERA R A BT e .

B, R R OK TR N 22 R B R AN A B A G, IR RE S I BOK S A B R IR B RO . R
B REZHEEICRA R, HEEEBOKRER S MR S &G, 860 R85, wTRER
FEPHs 3t oK R RT R KR R (R R AR A 77, (B BRATT IR S 98 OGS 3t BROK (K I AR BEREAT T T 7
K A BOKGE R AR B 2 R 2 AR I i 2 25T H AT BOK B KR A,
X7 T A ) R R AR 0 — AP T
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