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HI0dERDEGHE SR I3H, L6 MbR:O
HR,EFBERER;Q A FREEKAE,F 4
B AMNERTFRE1Ih2b3h M4hMHBZEY
HK:Q RETREEKAE EXBEHRELIXE
HGTRE24h,FE4REK, TELEF XM Price
1 Hendry V05 3% : Yo /N 40 8 IR SR M P LA,
ETE8YBATRGEE 25+ 2°C, 3B 50%
~60%). ALHATEIE 8 d, ZEALFE 0.2.4.6.8 d BT E
BRE £,

1.2 fEiRME
1.2.1 A#ME RAMPBRERE AR, X
BHEFESBEEER (Van't Hoff) HBRR,
@, = -8.32x (273 + ) x Cs/1000, X F,p, HHEY
HEKSE,: HABREBE, Cs NEBBRBRE,
1.2.2 CuMn4-¥RZE LHE S KEEE, LXK
(1417 W e, B3, HDAFHEF IR Z N
=4, 0\ N 120030,/ 18 MO £BF
Kk, T I05CHRHE 0.5 h, BT 65CHT 6 ho
BRENEGEERITHO3IgEEET 50 mL 52
B, INA 30 mL 546 (HNO, : HCIO, = 4:1,V/V),
HERED,BELK. Fap EmBHTHEL, &%
BHEER, BRARER, REET, FiLm#, %m
W3 mL, AR RN EZZBREEEBE S
nLFERP A BMOEETARBER,BE,
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1.2.3 A4 EME RASNKEEIIN
EHFEETE,

1.2.4 ##48 RREHIK BWUFHE+
SDHER,AELBESERLGE(RB)NEH#RTH
B.M:-BR.

2 HRS5a0H

2.1 FEFELBARXNGNEHHHMBABYH

¥

BT RBARE TR DELE KT REH
YW RETARLBEEGFTHKEELEL,
EBANGEMERD, SHLBEFTHSRKEY
EFER, BT 2B FRE, DELE K LR
K, TERESKR, SLEZHEMNBERLBER
WMEBEKT(F1); EETRELAETMRASHR
BT, HKETFHE-0.76 MPa(P <0.01) ,#2F
MEZE -1.24 MPa(P <0.01), R THREERTH X
KEBEFEA, BHETFHELE, E4ARER
JREE 8 R), EETRABENMEHWH KB BRI, XA
HET RN/ PMELGHKBEHKTEETEL
BHTFEREXTRETE.
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H1 AETRLBFANMEHEHMBRAEHER
Fig.1 Effects of different drought treatments on water potential of wheat seedling leaves and roots -
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h b EEE i Mn SR TRERZE, A3 RAKER
80%. HHABEEHTE=ZAH Mn SRBYF T
UK, mWFR 2 h BR, BB EAES 131%,
EETRELEBE, AW EMN 113%, MESHEH
ERAHPESRTEIBMOFEEAFNT :Mn, 1 1

21 FEATRLBSHRLEEABLRERY

>2H >3 M;Cu,2 M >38f > 1 i EBTRIERM Fe,
In BN N, Fe(5 Mn MR, 1 4 >2 8 >3 8;
Zn3M>2m> 1H(EMMHER)(BXER), R
BEETRBEHRIHEREK,

Table 1 Significance of different drought treatments compared with control

B Time(d) W.{'ﬁ FE%¥-1h E¥-2h E%-3h E¥-4h E#-ﬁg

Position Control -1 h Control -2 h Control -3 h Control-4 h Control - Continious

) W Leaf A B ¥ Not significant L K B¥ Not significant L A B3 Not significant
# Root » * » * % » A B3 Not significant
W Leaf * » » * L

¢ # Root A B % Not significant * % " X *n
M Leaf AB¥ Not significant . * » »n »

¢ #2 Root A B ¥ Not significant » " " . %
W Leaf A B¥ Not significant » P » XY

$ # Root A B Not significant » " % » *®

T« RRERBE(P<0.05), » » RALERABF(P<0.01), FE(E)A,
Note: * and * * represent the significance of difference at P <0.05 and P <0.01 levels, respectively. There are the same in following table(Fig. ) .
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Fig.2 Effects of different drought treatments on and v of wheat seedling leaves
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ME 3 FR,EHTFR 1 b2 h/NEZEMB Cu.
MrEBRYBTFHR,AHTREI4h IEETE
MEZAR CuMn SBRBYEFX M, HPEKTF
B2hZEHN CuMn FREF, KX RKFH 114% .
120%, £ TEREEXEHN Co.Mn TR BEMRTXE,
5B R3T R  83% .70% ; [RIMT T 2 2 h &b BE/NFE 4
B CooMn A ERBER TR, 45055 RM
120%.126% EZ T 24 BPMEHEMR Cu.Mn &
BEERE, 5 BIRX R 65%.58% o

WA 4 FrR,EBTRE 1 h2 h E/AELHE Cu,
Mn B & B0, BB F 23 h4 h MELETEMED
EHH CuMn BEBRRE, AN TRE2hDESHH
CMnBBRBERTFXR, 2R EBA 123%.
124% , £ TRAHMEPEHE Cu. Mn FREF
TR, BIAX B 75%. FrALES, BB
FRE2hE - Cu FREMEER L, I HEH
137%, 2 FRLEHE n SEBRERS, AR

9 58% o

e s R, MEGHHEE-AFH . X RBRAE
CoMn FREETERENMBMERLTEM
HEH, HXR K4 FE 3 0.9477.0.9472.0.959
F10.9953, S .S HHPHBEHFHEXE,EB
MEGE CoMn HRBRES —FH.Z 8P4
A—BEAEZZAHFIHEA B, RREAE
HBSHHER, Cu WBSHHEKXT Mn,

GLER, NEHHSHAME CuMn F B
feaBaE R, FIE X R EA 0.9953,4H Mn &
EREEZRTF Co, ANBEN B, HETERE
Hhn, 2 phRyph £ A4k , BY S5 BE T 5L 82 B 38 G 3
m(EHEFRE 120, AEBEEK(RHFE2h)
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Fig.4 Effects of different drought t ts on total t of copper and mang in wheat seedlings
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Fig.5 Cu content in relation to Mn content of wheat seedlings
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Fig.6 Effects of different drought treatments on chlorophyll content of wheat seedlings
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Fig.7 Cu/Mn content in relation to chlorophyll content of wheat seedlings
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Effect of drought on content of copper and manganese
in wheat seedlings and related mechanism

TAN Xiao-rong, DAI Yuan, FU Yi
( Bioengineering Institute, He' nan University of Technology , Zhengzhou, He’ nan 450001, China)

Abstract: Two kinds of drought treatments: discontinuous drought treatment(1 h, 2 h, 3 h, 4 h each day) and 24
h continuous drought treatment were adopted to wheat seedlings. Copper and manganese content in different parts of
seedlings and chlorophyll content were detected to investigate the effect of different drought treatments. The results indi-
cated that the content of copper, manganese and chlorophyll all increased in wheat seedlings under discontinuous drought
treatment of 1 h and 2 h, while the treatment of 2 h was more effective. The discontinuous drought treatment of 3 h, 4 h
and continuous drought treatment led to decrease of the content of copper, manganese and chlorophyll, with seedlings of
continuous drought treatment decreasing observably. The experiment demonstrated that mild drought treatment could in-
crease the content of copper and manganese in wheat seedlings, while severe drought treatment decreased them.

Keywords: drought; wheat; copper; manganese; chlorophyll



