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( _ [24]
pH 7.85 24382 g/kg 0.662 gkg  Li6400
6.710 g/kg 5.808 g/kg 128.631 mg/kg
15.269 mg/kg) 1.4
1.2 Excel 2010 SPSS
2016 3 6 20.0 (One-way
ANOVA) Duncan
[16] 015 Williamson (RI)
30 60 90g/ 5 RI= 1-C/T( T=C ) RI=T/C-1( T<C )&}
1 cm 4 kg C T RI
7d (RI 0 RI<0
)
20C
(1o /) 0.5cm 2
3 2.1
4
1
50d
1.3
1.3.1 50 d 15 30 60g/
8 90 g/ 30 ¢/
21.34%
(P<0.05)
1.3.2 (SOD) (P<
1ol (POD) 0.05) 90g/ 25.58%
(20] (CAT)
[21]
1.3.3
(MDA) 22 15 g/ 30 60
23 90 g/ 90 g/
G250 % 33.56% (P<0.05)
133
F1 REIMERFERREK. e, EHEEREVENEN
Table 1  Effects of Ginkgo biloba excoarp on root length, height, stem diameter and biomass of lettuce
G (cm) (RT) (cm) (RI) (cm) (RI) @ ) (RI)
0 16.15+3.88b — 129+ 0.61 a — 0.98+0.05a — 27.8+3.35ab —
15 18.23 £2.03 ab 0.114 12.1+£0.59b -0.062 0.97+0.04 a -0.010 30.2+3.87a 0.079
30 19.6 0£0.71 a 0.176 11.2+0.53 ¢ -0.132 0.96+0.04 a -0.020 26.65+ 3.3 ab —0.041
60 16.70+ 0.6 b 0.033 10.4+0.49d -0.194 0.95+0.02a -0.031 24.13+£341b -0.131
90 1545+1.82b -0.043 9.6t0.44¢ -0.256 0.93+0.02a -0.051 18.47+2.69 ¢ -0.336
=+ P<0.05
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2.2
2 55.12% 53.67% 54.80% 62.40%
(P<0.05)
90 g/ a b
xR 2 REMBEMERESERSENT M
Table 2 Effects of Ginkgo biloba excoarp on photosynthetic pigmen contents in lettuce
a b
g )
(mg/g FW) (RI) (mg/g FW) (RI) (mg/g FW) (RI) (mg/g FW) (RI)
0 0.938 £ 0.046 a - 0.259+0.012a 1.197+£0.051 a - 0.367+£0.012 a -
15 0.813+0.037b  —0.133  0.178£0.007b  —0.313  0.991£0.042b -0.172 0.273+£0.012b  -0.256
30 0.729+0.032b  -0.223  0.167+0.006b  -0.355 0.896+0.040b -0.251 0.251+£0.011b -0.316
60 0.542+0.031c 0422 0.141+0.005¢ -0.456 0.683+0.033¢c -0429 0.179+£0.008c  -0.512
90 0.421+0.014d -0.551 0.120+0.004d  -0.537 0.541+£0.023d -0.548 0.138+0.006d -0.624
2.3 SOD
(P<0.05)  CAT 30 g/
! 139.19%
(SOD) (POD)
(CAT) (MDA)
SOD (P<0.05) 2.4
60g  SOD
155.24% POD 90 g/ 2
(P<0.05)
30 g/ 55.26% CAT 30 g/
1801 g0l
Eal 70 a
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gz e b b
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i3 St
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e
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Fig. 1 Effects of Ginkgo biloba exocrap on antioxidant enzyme activities and MDA contents in lettuce
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R A BT (me/g)
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Fig. 2 Effects of Ginkgo biloba exocrap on contents of free proline and soluble protein in lettuce

117.87% 19.83% 9.25% 60 90 g/

(P<0.05) 90 g/ 51.95% 57.61%
Pn
Gs
30 g/ 60 90 g/
56.91% (P<0.05) (P<0.05) Ci
2.5
(P<0.05) 15 g/ 8.21%
(Pn) (Gs) CO, 90 g/ 9.93% Tr
(Ci) (Tr)
3 Pn 30 g/
(P<0.05)
(P<0.05) 15 g/ 16.13% 90 g/
15 30 g/ 21.51%

R 3 RBIHEMERAERRMSEZRSHBZ N

Table 3  Effects of Ginkgo biloba exocrap on photosynthetic rates and gas exchange parameters of lettuce

Pn Gs CO, Ci Tr
g )
(CO,, umol/(m*s))  (RI) (H,0, mol/(m*s)) (RI) (CO,, mmol/(m*s))  (RI)  ((H,0, mol/(m*s))  (RI)
0 16.44+0.14 ¢ - 0.55+0.07 ab - 319.74+421¢ - 492+0.12b -
15 19.70 + 0.68 a 0.165 0.45+0.04 b —-0.178 346.01 +1.88 a 0.076 5.71+£0.07 a 0.139
30 17.96 +0.59 b 0.085 0.41 +0.02 be —-0.243 335.88+17.39b 0.048 492+0.18b 0.002
60 7.90+0.46 d -0.519 0.34+0.15¢ —-0.374 290.37 +8.07 d -0.092 4.09+1.12¢ -0.167
90 6.97+0.61 ¢ -0.576 0.33+0.11¢ -0.395 287.99 + 4.74 d ~0.099 3.86+0.20 ¢ -0.215
3 [28]
[26]
>3 [26]

CO;
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Effects of Ginkgo Biloba Exocarp on Growth and Physiological
Characteristics of Lettuce

LIN Renheng', HUANG Haitao®, LI Huanxiu', JIANG Jianye®, IANG Wei*, TANG Yi'"

(1 Fruit and Vegetable Research Institute, Sichuan Agricultural University, Chengdu 610000, China; 2 Mianyang Academy of
Agricultural Sciences, Mianyang, Sichuan 621000, China; 3 Jintang County Rural Development and Forestry Bureau, Chengdu
610000, China; 4 College of Chemistry and Life Science, Chengdu Normal University, Chengdu 610000, China)

Abstract: Ginkgo biloba exocarp may have allelopathy on lettuce, a pot experiment was conducted with 5 grades of
exocarp application (0, 15, 30, 60 and 90 g/pot) in order to study of the effects of Ginkgo biloba exocarp on lettuce growth,
antioxidant system, contents of osmotic adjustment substances and photosynthetic system. The results showed that with the
increase of lettuce exocarp application, fresh weights of lettuce root length and shoot increased firstly and then decreased, while
plant height and stem diameter decreased, and the above lettuce indexes reached the minimum values under 90 g/pot treatment;
with the increase of exocarp application, the contents of photosynthetic pigments were decreased significantly compared with the
contrast, the activities of superoxide dismutase (SOD), catalase (CAT) and peroxidase (POD) activity as well as the contents of
free proline and soluble protein increased first and then decreased, but malondialdehyde (MDA) content increased insignificantly
in lettuce; and with the increase of exocarp application, net photosynthetic rate Pn, intercellular carbon dioxide Ci and
transpiration rate of Tr increased first and then decreased, stomatal conductance Gs is dwindling in lettuce. In summary, Ginkgo
biloba exocarp has obvious allelopathic effects on lettuce, inhibiting lettuce growth, physiological characteristics and
photosynthetic indexes, the inhibition is strengthened with the increase of exocarp application.

Key words: Ginkgo biloba exocarp; Allelopathic effect; Lettuce; Physiological property; Photosynthetic characteristics
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