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Effects of Grafting on Photosynthetic Characteristics and
Mineral Elements of Melon Seedlings under Copper Stress

TAN Ming-ming, HE Zhong-qun,ZHENG Wan-gang
(College of Horticulture ,Sichuan Agricultural University, Ya'an 625014, China)

Abstract ; The effects of grafting on photosynthetic characteristics and mineral elements of melon seedlings un-
der copper stress in this study. Pumpkin Jingxinzhen NO. 3 was carried out as stock, melon IVFO9 and muskmelon
IVF117 as cion,and ungrafted seedlings as control. Here , we found that,under copper stress,the biomass of melon
seedlings was decreased , photosynthetic characteristics was inhibited and the absorption of mineral elements balance
were destructed. But under the same stress conditions, the biomass and photosyntheic pigment content of grafted
seedings were greater than that of ungrafted seedings. The net photosynthetic rate ( Pn) , transpiration rate (Tr),
stomatal conductance ( Gs) and intercellular CO, concentration ( Ci) were significantly higher than that of ungrafted
seedlings ,but Ls was lower. Grafting to improve the absorption of mineral elements, effectively increase the content
of K,P,Na,reduce the content of Cu,Cu content of IVFO9 grafting seedlings in leaf was significantly lower than that
ungrafted seedlings under the 800 pwmol/L Cu®* stress, since only that in 70. 11% ,the IVF117 grafting seedlings
was significantly lower than that of ungrafted seedlings under 400 pmol/L Cu’" stress,since 86.61% . The test re-
sults showed that the grafting reduced photosynthetic characteristics and mineral elements absorption inhibitory
effect on melon seedlings under copper stress,relieve the toxic effect on copper stress of melon seedlings.
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Tab.1 Effects of grafting on biomass production of melon seedlings under copper stress
B . W/ - Y e _ Hb 135 Shoot _ _ HFHF Root ;
Cultivar ~ Grafting /( wmol/L) Plant heigh Plant diameter Leaf area @ﬁﬁﬁ/g %ﬁﬁ./g @iﬁﬁ/g %ﬁﬁ./g
Fresh weight Dry weight Fresh weight Dry weight
IVF09 AR 0 58.33 +2.08cde  2.89+0.08f  41.39+1.55¢  25.45 +0.45f 3.02£0.07¢ 2.72£0.32de  0.17 £0.02de
400 53.33 £2.08de 2.74 £0.26f 30.81£1.07g  20.85+0.15h ~ 2.47+£0.09de  2.15+0.28¢  0.16 £0.03e
800 36.00 £7.81g 2.46 £0. 18f 25.53£4.23h  19.62 £0.151 2.23£0.12f 2.12£0.61e  0.13£0.04e
IVF09  IgHk 0 60.33 £4.73cd 5.74+0.11a  51.43+0.54d  28.57£0.17d  3.14 £0.04c 2.79£0.50de  0.20 £0.04cde
400 54.67 £5.03de 5.18£0.16bc  39.32+1.58ef  22.35+0.25g  2.60+0.05d  2.46+0.52¢  0.19+0.05¢
800 46.67 £1.53f 4.80 £0.35bed  36.59 £0.60f  20.95+0.05h  2.45+0.05de  2.140.2le  0.14 £0.02cde
V117 EARH 0 70.33 +4.73b 4.69£0.18cd  74.63 +1.82a  37.43£0.43a  3.62+0.07a  4.9120.62a  0.27 +0.04ahc
400 58.33£2.52¢de  4.52£0.31d  61.50+0.76be  26.57£0.27¢  2.63+0.08d  4.05+1.17abc  0.24 £0.08hed
800 51.67 £1.53¢f 3.91£0.72¢  48.70+2.69d  25.73 £0.22f 2.27£0.27¢f  3.27+0.48cde  0.19 £0.01de
WVFLLT g 0 76.67 £2.08a 5.75+0.04a  76.17+1.69a  34.22+0.28b  3.69+0.09a  4.20+1.06abc  0.32 +0.02a
400 64.67 £2.08he 5.31£0.27ab  64.47+1.54b  30.78£0.78¢  3.400.10b  4.47£0.66ab  0.28 £0.02ab
800 54.00 £2.65de 5.07+0.28bc  59.48 +1.04c  28.3620.37d  3.14 0. 15¢ 3.66 £0.19bed  0.20 £0.04de

1 BN R AR R 22 Rk B KT (P <0.05) , &2 ~4, K1 ~2 [,

Note ; Different letters in the same column ment significant difference at 0. 05 level. The same as Tab.2 -4, Fig. 1 2.
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Fig.1 Effects of grafting on photosynthetic pigments content of melon seedlings under copper stress
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Tab.2 Effects of grafting on photosynthetic parameters of melon seedlings under copper stress
€S REBUE ZE R RIS IEE CO, WREE AL
e G Cu’*/  /(pmol/(m’+s)) /(mol/(m?+s)) /(mol/(m’s)) /(pnl/L) j‘Stomatal
Cultivar Grafting  (umol/L) Net photosynthetic Transpiration Stomatal Intercellular CO, limitation
rate rate conductance concentration

IVF09 EEiLyi) 0 12.39 £0. 14be 2.78 +0.06d 0.33 +0.00c¢ 135.90 £1.68bc  0.37 £0.00h
400 10. 13 £0.04e 1.91 £0.03e 0.15+0.01i 128.91 £2.43de 0.55 +0.01d

800 8.59 +0.36f 1.32 £0.01; 0.11 +0. 00k 106.33 £1.67g  0.67 £0.0la

IVF09 jcEsA] 0 13.64 £0.07a 3.27 £0.06d 0.36 +0.01a 150.33 £6.81a  0.33 +0.00j
400 11.14 £0.64d 2.58 +0.02b 0.26 £0.01f 135.94 £1.02bc  0.44 £0.01g

800 9.85 +0.20e 1.61 +0.00i 0.14 +0.01; 120.37 £1.23f  0.56 £0.00d

IVF117 H AR 0 12.81 £0.45b 2.92 £0.05¢ 0.31+£0.01d 139.80 £1.31b  0.34 +0.00i
400 9.94 £0.25e 2.55 £0.02¢g 0.21 £0.00g 130.74 £0.78cd  0.54 £0.02e

800 8.05+0.24¢ 1.74 +0.00h 0.16 +0.00h 111.51 £0.24¢g  0.62 +0.01b

IVF117 [oEEai 0 13.35 +0.24a 3.30 £0.09a 0.34+0.00b  150.60 £6.40a  0.33 £0.00j
400 12.00 £0. 15¢ 3.05 £0.04e 0.30 +0.02e 140.28 £4.13b  0.48 +0.01f

800 9.88 +0. 13e 2.25+0.01f 0.21 +0.01g 123.90 £0.35ef  0.59 +0.00c
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Fig.2 Effects of grafting on Cu content in leaf and root of melon seedlings under copper stress
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Tab.3 Effects of grafting on other mineral elements content in leaf of melon seedlings under copper stress

Ly 4% Cu*

Culiivar  Grafting /( pmol/L) K/(mg/g) P/(mg/g) S/ (mg/g) Na/(mg/g) Mg/ (mg/g) Ca/(mg/g)

IVF09 H AR 0 24.53 £0.33e 2.51 £0.03¢ 12.32 +0. 44bc 1.81 £0. 08efg 9.34 +0.77de  39.41 +0.26d
400 27.49 +0.82de 2.90 £0.09bc  14.42 +1.31a 1.96 +0.04de 8.35+£0.58ef 34.10«1.17e
800 31.13 £1.20cd 3.20 £0.08ab  15.94 +0.82a 1.70 £0.03¢g 7.69 £0.91fg  32.59 +0.56e

IVF09 IR 0 32.29 +2.00cd 2.89 0. 19bc 4.29 +0. 46f 2.06 £0.06cd 7.86 +0.31f 20.55 +1.35h
400 33.87 +1.55bc 3.19 +0.30ab 6.49 +1.33de  2.36 +0.09b 6.46 £0.14gh  17.54 £1.24i
800 37.97 +3.57ab 3.46 +0.33a 7.53 +1.01d 2.18 £0.09¢ 6.32 +0.68h 23.44 £1.90g

IVF117 FARE 0 25.54 +2.26e 2.79 +0.43bc  10.59 £0.79c¢ 2.20 £0.15¢ 13.21 £1.19a 53.58 £2.97a
400 28.45 +1.90de 2.92 +0.14bc  11.27 +1.87bc 1.89 +0. 10ef 11.26 +0.68b 51.37 +1.01b
800 33.43 +1.56bc 2.95+0.14bc  12.52 +0.89b 1.80 +0. 08fg 10.84 +0.54bc  45.48 +0.54¢

IVF117 547 0 20.19 +1.81cde 2.87 +0.09hc 5.43 +0.65¢ef 2.70 £0.06a 9.79 £0.39cd  25.11 £0.04fg
400 37.99 +6.74ab 2.99 +0.40b 6.44 £0.66de 2.68 £0.03a 7.99 £0.70f 20.43 +0.70h
800 38.87 +1.80a 3.04 +0.23ab 7.44 +0.79d 1.86 +0. 11ef 7.61 +1.04fg  26.14 £0.70f

I 4 F0, 2 A AR BTV FE 1 5 A AR AR
PR AT JTC 2R WS 48 7 A i3 T i B AR, AR
HREFRIA—EL, 2 DR S A AR AR AT
K P S 1, Na Mg & 5 200 AT, I8 42 0
HHMRER T S Ca FRZMBA B, Hpig
PR S A — BN, Ca & 58I/ 5 B N i
FIAR B ARER S St SE i, Ca & — D,

2 A Al B IR 12 AR KPS (Na Mg (11
WA ESR MM E 25 F R L FAR B B0, 7 2 Bl [ B

() Cu* JHpiE T, IVF09 IR T MR K P, S, Na, Mg
B 543 ) He B AR A R RS & R 12 00%
63.98% ,42.34% ,55.76% ,7.01% ;Ca &1 b AR
B IR R BN 16.57% s IVF11T 4R AR K
P.S Na Mg B2 5 20 1) Fb A AR B A9 f K38 i 2 R
16.90% ,41.98% ,53.09% ,69. 79% ,18. 28% ., It
Ah 7 400 wmol/L Cu* B T, IVF117 IR AR &
Ca FHLILAMREA T 9.01%
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Tab.4 Effects of grafting on other mineral elements content in root of melon seedlings under copper stress

1 2+
e Wwe)  Wwe Swe Nwe gy G/
IVF09  AARE 0 23.04+1.98f  3.71 £0.36e 5.97+0.99f  9.23+0.4led  4.58+0.43b  19.64 +1.80ab
400 27.27£1.09de  3.72 0.30e 7.19£0.57def  8.25+0.31de  4.24 +0.04bed 18.17 £1.56b
800 30.59 +1.37bed  4.02 £0.06de  6.07 £0.48f  7.44 +1.02¢f 3.85+0.12¢d 17.15+1.63be
IVF09 WG 0 28.63 +2.33de  5.85+0.84a 7.66 +0.54cde 15.25 +0.58a 5.31+0.13a  19.36 +2.53ab
400 30.32+0.73bed  6.10 £0. 13a 8.08 +0.85bed 12.85+1.56ab  4.29 0. 14bed 15.16 £0.90¢
800 34.26 +3.03ab  6.33 £0.27a 8.64 £0.52abe  10.82 £1.02¢ 4.12 £0.07bed 16.86 0. 65be
IVF117  EARE 0 24.64 £3.09¢f  4.02+0.23de  5.9920.27f  9.62+0.60cd  4.70 £0.39b  19.74 +1.96ab
400 28.52+2.70de  4.05+0.28de  6.58 £1.06el  6.95 £0.67¢f 4.22 £0.25bed 18.53 +1.20ab
800 33.25+3.91abe  4.67+0.38cd  6.31+1.02f  6.09 +0.85f 3.72+£0.09d  17.10 0. 74be
IVF117 G4 0 30.07 £0.85¢cd  5.11£0.17be¢  7.81 £0.38cde 13.93 £1.27ab 5.37£0.54a  17.49 £0.76hc
400 33.34+1.30abc  5.75+0.6lab  9.20 £0.69ab 10.85 +1.05b 4.72+0.63b  16.86 0. 86hc
800 35.86+1.17a  6.16 £0.15a 9.66+0.49a  10.34 +0.42¢ 4.40 £0.31bc 21.09 £2.17a
3 W A MR, %o 3 I A T A

Y EY R A /N TR AR R BE T, B
PR IAEAE Y B bk e SR T R TR

Py A IR
ARG b AR A T 2 ARG S
AR A AR e 3 R I X S 7T AR 5 8 L BIAE
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