N A A 20104E6 A 21486 e
Chinese Journal of Applied Ecology, Jun. 2010,21(6) ; 1439-1445

AR BR AR S AD 8 3 I 50 FH JIN & 4K 1R PR IR A 359
Fims & Er#2m

XN X#H FRRT MAF KIER

QPR R A7 bl 22 e s bl 224 A S e 2y o ol S 2 /30 7 A il el 22 F i S s, YRR 110866)

H E XAAFERERAL AR TRITEA0% 0, F15% 0,) b8 3 W 208 IR 2K
BH ALK RIBRRBAMEABEEEN T R G BN, KEHET, K
SR E RKPEIE, ke THRERE THE,RIRAEEREFRTHE(21% 0,),
HS5% 0, A THEEKT 10% 0, 4 ;L8 L A 8 (LDH) | 8 /it 2 8 (ADH) #n 7 B B2
Ji# B (PDC) EHR B EEAE , MFERRMEABHE(MDH) THE ERRK, R AT B ALY
B LB (SOD) I A A4 B (POD) (it F b A B (CAT) 5E M fn A — B (MDA) & & 8 & & T &t
BLOEF10% 0, A EFEANEEREATRBELZEKRT 5% 0, 43, MDA 4 & 5% O, 4&
EHET10% 0, 7. LHAMNSHMRELLETHEARTARERE 10% KLU TH, REZE
FIFRA X, A BRI P, B AR R A B K A R OROR, 1B 1R R e B R
MK RapiETaE I mE A EGE HKEKZE W, A FERELTE
A BT

XER REREEME Mol TRRE A EEE

XEHRS 1001-9332(2010)06-1439-07 HEHES (0945.78 XEkFRiIRES A

Impacts of root-zone hypoxia stress on muskmelon growth, its root respiratory metabolism,
and antioxidative enzyme activities. LIU Yi-ling, LI Tian-lai, SUN Zhou-ping, CHEN Ya-dong
( Ministry of Education Key Laboratory of Protected Horticulture/Liaoning Province Key Laboratory of
Protected Horticulture, College of Horticulture, Shenyang Agricultural University, Shenyang 110866,
China). -Chin. J. Appl. Ecol. ,2010,21(6) . 1439-1445.

Abstract; By using aeroponics culture system, this paper studied the impacts of root-zone hypoxia
(10% O, and 5% O, ) stress on the plant growth, root respiratory metabolism, and antioxidative en-
zyme activities of muskmelon at its fruit development stage. Root-zone hypoxia stress inhibited the
plant growth of muskmelon, resulting in the decrease of plant height, root length, and fresh and dry
biomass. Comparing with the control (21% 0, ), hypoxia stress reduced the root respiration rate
and malate dehydrogenase (MDH) activity significantly, and the impact of 5% O, stress was more
serious than that of 10% O, stress. Under hypoxic conditions, the lactate dehydrogenase (LDH)
alcohol dehydrogenase ( ADH), pyruvate decarboxylase ( PDC), superoxide dismutase (SOD),
peroxidase (POD) , and catalase (CAT) activities and the malondialdehyde ( MDA) content were
significantly higher than the control. The increment of antioxidative enzyme activities under 10% O,
stress was significantly higher than that under 5% O, stress, while the MDA content was higher un-
der 5% O, stress than under 10% O, stress, suggesting that when the root-zone oxygen concentra-
tion was below 10% , the aerobic respiration of muskmelon at its fruit development stage was obvi-
ously inhibited while the anaerobic respiration was accelerated, and the root antioxidative enzymes
induced defense reaction. With the increasing duration of hypoxic stress, the lipid peroxidation
would be aggravated, resulting in the damages on muskmelon roots, inhibition of plant growth, and
decrease of fruit yield and quality.

Key words: root-zone hypoxia stress; muskmelon; respiratory metabolism; antioxidative enzyme
activity.
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Tab.1 Effects of root—zone hypoxia stress on the plant growth of muskmelon

Jb PR FRAL 0, #pE ] it IS f5f JJi t Fresh mass (g - plant™) FJi i Dry mass (g + plant™)
Days of Oxygen concen- Plant height Root length Hb |3 LR Hb 3 LT
treatment tration (% ) (cm) (em) Aboveground Root Aboveground Root
0 21 125.58+12. 22a 37.33+2.08a 254.59+14. 13a 90.82+2.51a 30.90+2. 79a 4.19+0. 62a
10 5 146. 67+7. 64b 41.67+1.53a 268.19+18.17b  108.22+2.87h 32.13+3.01b 4.95+0. 14b
10 158. 14+2. 65ab 42.88+1.53a 300. 70+£14.02a  119.47+1.31b 41.39+1. 24a 5.59+0.21b
21 172.51£2. 51a 46.51+3. 25a 319.57+14.41a  143.03+12.71a 43.70+4. 52a 6.42+0. 28a
20 5 162.67+12. 52b 46.67+1.58b 329.94+22.02b  173.28+16.99b 48.97+4.91b 6.14+0.21b
10 170.33+10. 52ab ~ 50. 01+4. 36b 380.31+33.09a  183.25+13.81b 52.91+4.81b 6. 60+0. 77b
21 184.33+5. 13a 60. 67+2. 09a 394.65+24.39a  211.87+16.95a 60. 08+2. 15a 8.91+0.53a
30 5 169. 67+7. 09h 50. 67+2. 53¢ 403.15+29.71b  212.98+22. 13¢ 51.76+2.97h 8.33+0. 73¢
10 178. 11£2. 65b 59.33+5.13be  421.03+19.75b  253.12+20. 61b 53.77+4.29h  11.61x0. 64b
21 193.22+12.31a 75.12+£2. 65a 470.83+23.83a  340.92+15.73a 67.75+4.45a  15.33x1.71a

RIS KRB FEE 5 3 R R 22 5 3 (P<0. 05) Bifl i3 ( P<0. 01 ) Small and capital letters in the same column meant significantly different at

0.05 and 0. 01 levels, respectively. FIA] The same below.
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Fig.1 Effect of root-zone hypoxia stress on the root respiratory
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Fig.2 Effects of root-zone hypoxia stress on the activities of root respiratory enzymes of muskmelon.
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Fig.3 Effects of root-zone hypoxia stress on SOD, POD, CAT activities and MDA content of muskmelon root.
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Tab.2 Effects of root-zone hypoxia stress on fruit yield and qualities of muskmelon
0, WJZ L)Wy YEEZ C HHA B AR AR W2 L TE
Oxygen Mass of Vitamin C Protein Soluble sugar Organic acid Sugar/ Starch
concentration single fruit (mg - (pg - (mg - (mg - acid (mg -
(%) (g) 100 ¢! FM) g™ FM) g’ FM) g™ FM) g™ FM)
5 461.12+19.21¢B  2.30+0.24hB 19. 88+0. 26bA 20.11£0. 11bA 17. 04+0. 15aA 1. 18+0. 01cB 2.96+0. 10aA
10 562.33+16. 14bB  3.08+0. 13bAB  20. 67+0. 21bA 22.49+0. 63bA 15.30+0. 12aAB  1.47+0. 02bB 3.37+£0. 11aA
21 733.67+23.79aA  4.47+0.29aA 23.32+0. 14aA 30. 03+0. 19aA 12. 50+0. 13bB 2.42+0. 02aA 3.86+0. 05aA
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