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Effects of Graftihg on Growth and Physiological M etabolisn in Cucum ber
SeedIngs under Hypoxia Stress

Fan Huaifu, Guo Shing , Zhang Runhua, LiNana, Cui Congoong, and Du Changxia
(College of Horticulture Nanjing Agricultural University, Nanjing, Jiangsu 210095, China)

Absgtract: Effectsof grafting on growth, physiological metabolisn and hypoxia tolerance were studied in
cucumber (Cucumis sativusL. ) grafted on snooth luffa (Luffa cylindrica Roam. ) and grown in nutrient slu-
tion The reaults showved that grafting significantly increased hypoxia tlerance of grafted cucumber seedlings
Plant height, stan thickness, freshmass, dry massof grafted seedlings and the activity of SOD, FOD, CAT
and APX in both leaves and rootsof grafted seedlingswere markedly higher than those grovn on own-roots after
8 daysof hydroponic hypoxia stress Smilarly, ot activity, the content of chlorophyll, net photosynthetic
rate, stomatal conductance, intercellular GO, concentration and trangiration rate were significantly higher
than those grown on ovn-roots under hypoxia stress However, the rate of O, production of grafted seedlings
was lowver than that grovn on own-roots after 8 daysof hydroponic hypoxia stress The higher levelsof antioxi-
dation and higher photosynthetic rate may be inwolved in higher hypoxia tolerance of grafted seedlings
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1
Table1l Effectsof grafting on plant growth of cucumber sedlings under hypoxia stress
Plant Stem
Treament Plant height(an)  thickness(mm) Freshmass(g) Drymass(g)
Aerate 8  Zhongnong 8 49.5a 6.78b 19. 38a 1. 70a
Hypoxia 8  Zhongnong 8 27.5e 5.08e 11. 31c 1. 16e
8 + Zhongnong 8 +Bairou luffa 46.0b 7.04a 19. 56a 1.70a
8 + 2 Zhongnong 8 + Zeoza 2 42.5¢ 6.03c 18. 19ab 1. 65b
8 + 1  Zhongnong 8 + Jiangshu 1 41.5c¢c 5.79d 17. 34b 1. 62c
8 + Zhongnong 8 + Shexing luffa 36. 5d 5.81d 16. 81b 1. 60d
: 5%
Note Different letterswithin the same column indicate significant difference at 5% level
2.2
2 , D ROD CAT APX , 8
d , D ROD CAT , D CAT
, APX , ,
D ROD CAT APX 117% 139% 158% 127% 133% 106%
178% 140%
0, 2 :
1 02 i) 8 d 1
0, . 3.20 3.72 6.87 8.52 , 0,
2
Table2 Effectsof graftihg on reactive oxygen metabolisn of cucumber seedlingsunder hypoxia stress
oD FOD CAT APX(As\pmol O, (rmol-
Treament (U-_g'mv) U-_g'm) U-_g'm) - s g ') min'' g Av)
Days Graft L eaf Root L eaf Root L eaf Root L eaf Root L eaf Root
0 8 Zhongnong8  251.66b 324.06b 40.23b 213.67b 276.88b 38.81b 18.21b 7.54b 11.04a 8.75a
8 + 273.45a 353.87a 55.2la 226.25a 309.62a 42.04a 25.7la 10.7la 9.69a 8.12a
Zhongnong 8 +Baimu luffa
8 8  Zhongnong 8 144.40b  156.40b  31.33b 150.91b  177.72b  10.83b 41.79b 20.36b 41.03a 74.5la
8 + 168.78a 208.16a 43.62a 159.78a 279.29a 19.26a 53.04a 28.39a 31.03b 55.67b
Zhongnong 8 +Bairou luffa
: 5%
Note Different letterswithin the same column indicate significant difference at 5% level
2.3
3 1 1
, 8d , 0od
128. 6%, 8d 163. 3%
, Chl a Chl b Chl (a+b) ,
8d , ;
, Ph Gs Ci Tr
8d , , , Pn Gs Ci Tr
1.94 1.73 1.66 2.31
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3
Table3 Effectsof grafting on root activity, content of chlorophyll and photognthetic character istics of cucumber sedlings under hypoxia dress
Treament chl (mg- g"'AM) Pn Gs Ci Tr
Root activity (mg- { mol-  mol- ©L-  mol-

Days Graft h"t g lpv) a b a+b m? s m? st LY m2. st
0 8  Zhongnong 8 0. 042b 11.70b 3.80b 15.49b 15.73b 0. 54b 250. 33b 5.17b

8 + 0. 054a 14.60a 5.66a 20.25a 22.10a 0.61la 315. 33a 6. 76a

Zhongnong 8 +Bairou luffa

8 8  Zhongnong 8 0. 030b 10.35b 2.99b 13.34b  7.30b 0.15b 141. 33b 1.70b

8 + 0. 049a 13.91a 4.27a 18.18a 14.20a 0. 26a 234.00a 3.93a

Zhongnong 8 +Bairou luffa

: 5%
Note Different letterswithin the same column indicate significant difference at 5% level
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Tablel Nitrate content in different var ieties ( lfing Iine) (mg- kg't)

V ariety N itrate V ariety N itrate
HYZ-1 91.00 &A HYZ-15 63. 79 bdBCD
HYZ-2 32.54 ghiFGH U HYZ-16 59. 00 bcdCDE
HYZ-3 27. 38 hijH UK HYZ-17 10. 16 kK
HYZ-4 47.00 defdd EFGH HYZ-18 32. 85 fghiFGH
HYZ5 24. 00 hijk DK HYZ-19 51. 32 cdeCDEFG
HYZ6 70.00 BBC 11  Chaoyan 11 17. 67 ijk K
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HYZ-13 29. 67 hiGH UK 6  Gemeny 6 39. 00 efghEFGH |
HYZ-14 54. 41 bcdeCDEF Baoda Pmiento 49. 00 cdefgCD EFGH
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