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Abstract: In order to study the mechanism of magnesium nutrition in cucumber ( Cucumis sativus
L.), the effects of magnesium and low temperature stress on growth, carbon nitrogen metabolism and active
oxygen scavenging enzymes system were explored in cucumber seedlings grown in artificial climate
chamber. The experimental results indicated that the total leaves, leaf area, root length, total dry weight
and health index of cucumber seedling were decreased, and root/shoot ratio was increased under low
temperature and magnesium stress. The contents of soluble protein, reducing sugar and soluble total
sugar, the activity of nitrate reductase were decreased, while root activity was increased under suitable
temperature and magnesium stress. The activity of nitrate reductase, root activity and the content of
soluble total sugar were decreased under low temperature, while the content of reducing sugar was
increased. The content of soluble protein was decreased under excessive Mg stress or suitable Mg, and it
was increased under deficient Mg. MDA, H0 contents and O, concentration were increased under Mg

stress, and the effects were more remarkable under deficient Mg stress than excessive Mg stress. Low
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temperature and Mg deficiency would bring the greatest harm to plant. This is mainly related to the
increase of active oxygen. Under suitable temperature, Mg siress hoisted POD and SOD activities in
plants, of which POD activity had the biggest rising extent, while CAT activity was decreased. And plant
mainly resist Mg stress by increasing POD activity.

Key words: Cucumber; Magnesium; Temperature; Growth; Metabolism
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— 5, WEEE (25 °C/15 °C) AR (15 °C/12 °C) 2 K, 43900 Bl, B2 R, B
W HAb TR KALRH I Ca (NOs) 2 94.63 ¢+ L', KNO;70.8 g+ L', NH/H.PO.6 g - L7, ZAHk
1.84 g+ L™, MnSO:* H:0 1.5 mg+ L', HBO:3 mg+ L', ZnSOs * 7H:0 0.15 mg + L', CuS0: 0.03 mg * L™,
Na:MoOs + 2H:0 0.015 mg - L™,

P SRR B RF 7, H 109% H.0, 17 30 min, RJ5 FHZEMK SE e T4, B7E 25 C
PIPEIRAE N EZE 48 h, EE A —BWM FIBARAEZERE (pH 6.3, KA 1: 1.04, 4 120
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%L WIEBERA 3, 5-THE KRR L . TN (MDA ) & 8 R HEAE L Z iRk . 8 E Ly
1Ll (SOD ) WG PER S NBT St kb | ot SE bl (POD ) Tf MR FH A AR M be 1%
M (R 2006), A HABE (07) AR EZEMY T4 (1990) 87720,
AR (H0:) SR MDY 5 (1988 ) Mk, AL EmE ( CAT) 35 MR H 4k
Wokl e (BRI FIAEERR, 1988 ),
1.3 HIBEHH

K H Excel2003 # A4 IR ECE 2E 1735 3L, SPSS17.0 B4 X B #4542 1120 #1, DL Duncan’s
RN LRI ZE L.
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2.1 ARIBERSEME R4 EE KT

M 1A, AR S e it A AR . kTR RS, JCHARIREEEE (B.As)
AL AR . kR R R R B R AR 23.20% . 14.07% 1 48.51% ., {RIRF, SR EL.
MR, R, SR REARRER TR, F—RET, Z5EMWE L &R T R /N
RS JUSER

F1 FRBETHENENRSEEKNZN

pusil AR n- i B/ em’ A em kT Fif/g W L AU ECE

B1 Al (CK) 4.45:0.041 aA 54.87 + 1.43 aA 21.82+2.51 aAB 1.509 £ 0.133 aA 0.043 +0.001 2dC  53.15+2.13 aA
A2 4.30£0.025 aA 54.87 +2.36 aA 2243 +1.21 aA 1.489 + 0.098 aA 0.047 £0.002 1 ¢cC  40.90 £ 0.96 cB
A3 4.42 £ 0.347 aA 4593 £2.97beBC  21.38 +1.21 aAB 1.300 + 0.079 bB 0.045+£0.0033dC  34.26 + 1.45 dC

B2 Al 3.47+0.314 bB 48.53 £2.35bB 21.60 + 1.91 aAB 1.207 £ 0.061 cC 0.051£0.001 9 ¢cB 47.56 +1.87 bB
A2 3.25+0.158 bB 47.51 £2.66 bBC 21.42 +1.08 aAB 1.202 + 0.034 ¢C 0.058 £ 0.003 2 bB 45.86 + 3.58 bB
A3 3.45+0.041 bB 42.14+1.73 cC 18.75+1.70 bB 0.777+£0.016 dD  0.062 +0.001 6 aA 31.28 +1.26 dD

H: RPFEIBIEEAFRNEFERREFEE (0=0.05), ARG FRFRREFBEE («=0.01); FEMH,

MR 3L AR B 0 T B, JU AR SR EEIE ( BoAs ) T INIR K, BN IR N 44.19% ,
PP EE 8 AVICTE AR AR R T B G i, M 3B B gdi b, DT X AR T 4 R 1) 43 B A S )
ANV IR A, B 0 AR A S RIS T AN B A R A, B L 2 B R I O
TEHARESEE G (B.As) F, AR RS IR 58.85% (3 1), BEME B LR T #)K
OB HE A, PR T R, IRIRR T BRI .
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F 2 KW, EIRT, 28 (BiA) MBEE (BAs) Wil a8t 8 B & & Hexd 1843510 1%
17.22%H1 8.96%, 3 NR G 1E> WK T 30.44%F1 39.72% ., fRIE T, LA (B.A,) ]
PR 1 i L BE PR AR 12.46%, MiBREEMI A (B.As) [ HARE T 18.69%, NR 1% MERFE(K IR & £
BE>IEBE>HEE . GBIR T, ZBEFUELEE W0 B L) o R 03 SRS S L IR R AR T

FR2 AEBETHEMNENYEHRRKCHARAETHHZ W
e AR A NR b GIRGEEFEY LEICPI|
mg- g (FW) mg-g' +h' (FW) % % pegeg' +h' (FW)
B1 Al (CK) 13.768 + 0.139 bB 120.420 + 3.603 aA 0.571 £ 0.045 aA 1.622 + 0.033 aA 19.560 + 0.402 bB
A2 11.397 + 0.696 ¢B 83.759 +0.757 bB 0.433 +0.035 bB 1.052 £ 0.043 bB 19.941 + 0.182 bB
A3 12.534+0.313 bB 72.584 +3.193 cC 0.551 £0.018 aA 1.541 + 0.068 aA 22.407 £0.114 aA
B2 Al 12.926 + 0.122 bB 34313 + 1.823 bB 0.641 + 0.044 aA 1.494 + 0.027 aA 17.587 £ 0.441 ¢B
A2 12.052 + 0.502 ¢B 28.592 +0.237 ¢B 0.689 + 0.016 aA 1.514 £ 0.055 aA 18.933 £ 0.537 aA
A3 16.341 £ 0.219 aA 66.308 + 0.296 aA 0.656 + 0.037 aA 1.602 + 0.076 aA 18.240 + 0.122 bAB
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1 AEEETHEMEMERSEHH MDASE. HO.2EM O, FF4EEK POD. SOD. CAT EMEAENN
B R FNS FRRRZEREE («=005), RAKSFRHEREREBEE («=0.01).

T, BEMrAE POD F1 SOD WEVERG AN, 5 KIE IR 43514 23.53%F1 10.53%, fi CAT i&EPE
TR, 22 AL B0 AT BRI TR R 17.68% A0 11.49%; {KIEF, POD. SOD Fl CAT Ay
PN 288 S B, POD THPERN BB TR I 2.21% ~ 24.26%, SOD IR TEEX I E 15.79% ~
47.37%, i CAT % P76 5 B A 286 N B BT 55 4.97% 11 9.39%,  SLEE 30 6] HET [ 13.48%

(FE 1),

3 Fie5iTtie

B R BOFIAR G LU 2 i 4 vt R B A B FE R AR AR, UM i R MU M A R
AL G ez — (AREIR 45, 2009; FIARE %, 2009). AXEERKY, MR H A
AV T B0, R R RO, T BB L 2288 A PRI v R RO PR R SO, L R
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A 7B R AR R A A, JREARGE L . X5 T EEE (2009 ) BIBFFEEE AR —
B, Ul AR AR TR HE AR P8 AN [ PR S5 B3 1 — A E R A
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